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Preface

Purpose
This handbook provides information about various programming topicsin Progress
Dynamics®. Use it along with the Progress Dynamics Developer’ s Guide as a guide and
reference to programming with Progress Dynamics.

Audience

Thisguideisdesigned for any developer familiar with the Progress® 4GL who isinterested in
building a new Progress application, or rearchitecting an existing application to bring it to a
distributed GUI environment.

Organization of this manual
This book is organized in the following manner:

Chapter 1, “Writing Super Procedures for Progress Dynamics Objects’

Describes how to create custom super procedures for dynamic client-side objects,
including the kind of code and programming style to use, and introduces an API to
simplify the codeyou write. Thereisalso discussion of dynamic User Interface events, and
of web development considerations.

Chapter 2, “Extending Object Classes’

Describes how to extend the Progress Dynamics class hierarchy by adding your own
custom classes.



Progress Dynamics Programming Handbook

Chapter 3, “Advanced User Interface Design In Progress Dynamics’

Provides in depth coverage of important programming techniques that enrich the user
interface.

Chapter 4, “Caching Application Data on the Client”
Describes how to take advantage of various framework features to cache application data.
Chapter 5, “Using ADM2 Properties and Methods In Progress Dynamics”

Provides an overview of the properties and methods of the Application Devel opment
Model that are essential to Progress Dynamics application builders. It also provides
guidance on how properties and methods are typically used.

Chapter 6, “Using the Progress Dynamics Managers’

Describestherole of Progress Dynamics managers, which are a set of service procedures
that support awide range of application needs. Thereisabrief overview of the Managers,
a description of how they are constructed, and some guidelines on how to use specific
Manager API callsin your applications. In addition, there are some examples designed to
give you a better understanding of how to use the Mangers to provide support for special
needs that they do not take care of automatically.

Chapter 7, “Creating a New Manager In Progress Dynamics’

Describes the new template procedures and how you can use them to create Managers of
your own for your applications.

Chapter 8, “Understanding the Object Tables In the Progress Dynamics Repository”

Describes the Progress Dynamics repository tables and their fields in detail in order to
provide you with a complete understanding of the repository database.

NOTE: Thereisaset of examplefilesin afilecalled DPH_Examples.zip, that accompanies
thismanual. Thisfileis available with the electronic version of the documentation.
Y ou can find this file on the Progress Dynamics documentation PDF CD and at the
following URL :
http://www.progress.com/products/documentation/index.ssp.

XVi


http://www.progress.com/v9/documentation/index.htm

Preface

Typographical conventions

This manual uses the following typographical conventions:

Bold typeface indicates:

—  Commands or characters that the user types

—  That aword carries particular weight or emphasis
—  Names of user interface elements

Italic typeface indicates:

—  Progress variable information that the user supplies
—  New terms

—  Titles of complete publications

Monospaced typeface indicates:

—  Code examples

—  System output

—  Operating system filenames and pathnames

The following typographical conventions are used to represent keystrokes:

Small capitals are used for Progress key functions and generic keyboard keys.

END-ERROR, GET, GO
ALT, CTRL, SPACEBAR, TAB

When you have to press a combination of keys, they are joined by a hyphen. Y ou press
and hold down the first key, then press the second key.

CTRL-X

When you have to press and rel ease one key, then press another key, the key names are
separated with a space.

ESCAPE H
ESCAPE CURSOR-LEFT
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Syntax notation

The syntax for each component follows a set of conventions:

. Uppercase words are keywords. Although they are always shown in uppercase, you can
use either uppercase or lowercase when using them in a procedure.

In this example, ACCUM is a keyword:

Syntax

ACCUM aggregate expression

. Italics identify options or arguments that you must supply. These options can be defined
as part of the syntax or in a separate syntax identified by the name in italics. In the
ACCUM function above, the aggregate and expression options are defined with the
syntax for the ACCUM function in the Progress Language Reference.

. Y ou must end all statements (except for DO, FOR, FUNCTION, PROCEDURE, and
REPEAT) with aperiod. DO, FOR, FUNCTION, PROCEDURE, and REPEAT
statements can end with either a period or a colon, asin this example:

FOR EACH Customer:
DISPLAY Name.
END.

. Square brackets ([ ]) around an item indicate that the item, or a choice of one of the
enclosed items, is optional .

In this example, STREAM stream, UNLESS-HIDDEN, and NO-ERROR are optional :

Syntax

DISPLAY [ STREAM stream ] [ unLESS-HIDDEN ] [ No-ERROR ]

In some instances, square brackets are not a syntax notation, but part of the language.
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For example, this syntax for the INITIAL option uses brackets to bound an initial value
list for an array variable definition. In these cases, normal text brackets ([ ]) are used:

Syntax

INITIAL [ constant [ , constant] «en ]

NOTE: Thedlipsis (. « ») indicates repetition, as shown in afollowing description.

Braces ({ }) around an item indicate that the item, or a choice of one of the enclosed
items, isrequired.

In thisexample, you must specify theitems BY and expression and can optionally specify
the item DESCENDING, in that order:

Syntax

{ BY expression [ DESCENDING ] }

In some cases, braces are not a syntax notation, but part of the language.

For example, acalled external procedure must use braces when referencing arguments
passed by a calling procedure. In these cases, normal text braces ( { }) are used:

Syntax

{ &argument-name }

A vertical bar (|) indicates achoice.

In this example, EACH, FIRST, and LAST are optional, but you can only choose one:

Syntax

PRESELECT [ EACH | FIRST | LAST ] record-phrase

XiX
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In this example, you must select one of logical-name or alias;

Syntax

CONNECTED ( { logical-name I alias }' )

Ellipses(. « .) indicatethat you can choose one or more of the preceding items. If agroup
of itemsisenclosed in braces and followed by ellipses, you must choose one or more of
those items. If agroup of itemsis enclosed in brackets and followed by ellipses, you can
optionally choose one or more of those items.

In this example, you must include two expressions, but you can optionally include more.
Note that each subsequent expression must be preceded by a comma:

Syntax

MAXIMUM ( expression , expression [ s expression] e )

Inthisexample, you must specify MESSAGE, then at least one of expression or SKIP, but
any additional number of expression or SKIPis allowed:

Syntax

MESSAGE { expression | SKIP [ (n) ] }' .-

In this example, you must specify {include-file, then optionally any number of argument
or &argument-name = "argument-value", and then terminate with } :

Syntax

{ include-file
[ argument I &argument-name = "argument-value" ] P

In some examples, the syntax istoo long to place in one horizontal row. In such cases,
optional items appear individually bracketed in multiple rows in order, left-to-right and
top-to-bottom. This order generally applies, unless otherwise specified. Required items
also appear on multiplerowsintherequired order, | eft-to-right and top-to-bottom. In cases
where grouping and order might otherwise be ambiguous, braced (required) or bracketed
(optional) groups clarify the groupings.
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In thisexample, WITH isfollowed by several optiona items:

Syntax

WITH [ ACCUM max-Tength ] [ expression DOWN ]
[ centerep ] [ n corumns ] [ sipe-LaseLs ]
[ stream-10 ]

In this example, ASSIGN requires one of two choices:. either one or more of field, or one
of record. Other options available with either field or record are grouped with braces and
brackets. The open and close braces indicate the required order of options:

Syntax

AssIcN {1 { [ Frave frame ]
'{ field [ = expression ] }
[ WHEN expression ]

}...

| { record [ ExcepT fietd ... 1}

}

Progress messages

Progress displays several types of messages to inform you of routine and unusual occurrences.

Execution messages inform you of errors encountered while Progressisrunning a
procedure (for example, if Progress cannot find arecord with a specified index field
value).

Compile messages inform you of errors found while Progressis reading and analyzing a
procedure prior to running it (for example, if a procedure references atable namethat is
not defined in the database).

Startup messages inform you of unusual conditions detected while Progress is getting
ready to execute (for example, if you entered an invalid startup parameter).

XXi



Progress Dynamics Programming Handbook

XXil

After displaying a message, Progress proceeds in one of severa ways.

Continues execution, subject to the error-processing actions that you specify, or that are
assumed, as part of the procedure. Thisisthe most common action taken following
execution messages.

Returns to the Progress Procedure Editor so that you can correct an error in a procedure.
Thisisthe usual action taken following compiler messages.

Halts processing of a procedure and returns immediately to the Procedure Editor. This
does not happen often.

Terminates the current session.

Progress messages end with a message number in parentheses. In this example, the message
number is 200:

** Unknown table name table. (200)

Use Progress online help to get more information about Progress messages. Many Progress
toolsinclude the following Help menu options to provide information about messages:

Choose Help — Recent M essages to display detailed descriptions of the most recent
Progress message and all other messages returned in the current session.

Choose Help — M essages, then enter the message number to display a description of any
Progress message. (If you encounter an error that terminates Progress, make a note of the
message humber before restarting.)

In the Procedure Editor, pressthe HELP key (F2 or CTRL-W).




Writing Super Procedures for Progress
Dynamics Objects

A basic principle of the Progress Dynamics® framework isto create an application from mostly
dynamic, or data-driven components. In the Progress Dynamics Developer’s Guide, you can
see how to generate dynamic Browsers and Viewers, and how to assemble these into dynamic
Windows with Folders and dynamic Toolbars.

A magjor goal of providing all these dynamic objects isto minimize the amount of code in your
application that you need to write, maintain, and deploy. Thisleaves open the question of where
you do put code when you have to write it. And of course you do have to write code of many
kinds to complete any application. The Progress Dynamics framework provides most of the
default behavior you need, but not application-specific business logic.

The discussion of the SDO logic procedure in the Progress Dynamics Developer’s Guide
answers the question for the SDO: in order to free most SDOs from static code and to be
dynamic objects, you should write business logic and validation logic in a separate procedure
that is run along with your dynamic SDO instance, and made a super procedure of the SDO.

The same technique appliesto other dynamic objectsaswell. If you have dynamic Viewersand
Browsersin your client user interface, and they need to respond to eventswith custom code, you
can put that code into a separate procedure, which you designate as the custom super procedure
for the object. At run time, the super procedure is run along with the instance of the dynamic
object, and it responds to events in the object by running custom code.
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This chapter describes how to create custom super procedures for dynamic client-side objects
and what kind of code you should consider putting into them (and not putting into them), and
suggests a programming style and introduces an API that together simplify the code you write.
It also discusses dynamic user interface events, as well as how to anticipate providing your
application with a Web browser user interface in Progress Dynamics Version 2. This chapter
includes the following topics:

Client-side code

Using custom super procedures in Progress Dynamics
Defining a custom super procedure for an object
Writing code for a custom super procedure

Defining user interface events in Progress Dynamics
Moving client logic support to an extended class
Running a PLIP from client logic

Building a custom super procedure for a browser
Using the client logic AP

Customizing dynamic lookup behavior in viewers
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1.1 Client-side code

This section provides some examples and programming guidelines for you, including:
. Client-side code in a distributed application.

. Using super procedures for client code.

1.1.1 Client-side code in a distributed application

Progress Dynamicsis designed in every way to support distributed applications, where the user
interface runsin a client session separate from an AppServer™ session that is connected to the
database. This means that direct database references must be avoided completely in any
Progress code to be executed on the client. It means that client-side events that force an
AppServer cal to retrieve information should be kept to a minimum for the best performance.
It also meansthat, in general, client-side executable code should be kept to aminimum to reduce
the number of procedures that have to be deployed to client machines to run the application.

So if client-side code cannot reference the database, and should not call back to the AppServer
except when necessary, what remains for the client code to do?

Therearetill likely to be many instancesin which something particul ar to your application has
to happen on the client, for example, an event that istriggered on the client and must be
responded to on the client. On CHOOSE of a button, your code might need to check the value
of thefield and enable or disable other fields on the screen, or enable or disable menu items or
buttons for certain related actions. Y ou might need to modify the interface details of the screen
in other ways, modifying colors depending on field values, displaying related text, etc. These
are al legitimate actions that rightly belong in the client-side code.

In some casesit isalso necessary to make acall back to the server to obtain information or cause
a server-side database action. As noted, these calls should be kept to a minimum to keep
application performance from suffering in awidely distributed application, where every
AppServer hit is costly. Generally the amount of data passed between client and server isless
of a performance issue than the number of AppServer requests, and this must be kept in mind
when you are devel oping your code. If adatavalue that the user entersinto afield requiresthat
related data be retrieved from the server, and if this cannot be done until thefield valueis
known, then go ahead and do it. If there are toolbar buttons or menu items, or other buttonsin
your application screens that retrieve data from the AppServer, then you can provide trigger
code to handle this. Just ask yourself in each case whether the call isreally necessary, and
whether it can be combined with other calls.

1-3
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This might mean amajor adjustment in your thinking, especially for devel opers who have
created host-based or client-server applicationsin earlier versions of Progress, where the user
interface logic is usually compiled right into the user interface itself, and where the databaseis
alwaysavailablefor immediate access. In thisenvironment, it issimple and appropriateto write
field validation trigger code in the Data Dictionary that is compiled into the procedure along
with the frame that contains the field. This code is executed on LEAVE of every field in the
frame that has validation logic. It makes a reference to the database, often to do a CAN-FIND
to make sure that a value typed into aforeign key field (such asOrder.CustNum in the
Sports2000 database) is a valid value from another table (such as Customer . CustNum).

In adistributed environment, making a call to the database means making a call to a separate
server session, and doing this on LEAVE of many fields on a screen would incur aterrible
performance cost. This does not mean that users are | eft without the feedback and validation
they are used to from older applications. It simply meansthat your application design hasto take
adifferent approach to providing this kind of feedback. The dynamic Lookups and Combosin
Progress Dynamics are one mechanism for providing and improving on CAN-FIND support
without theimmediate database lookup. A dynamic Combo providesalist of al possible values
for afield, assuring that the user will choose one correctly, and the Lookup does the same for
larger data sets, going back to the server only if the data set istoo largeto retrievein asingle
batch and is not already cached on the client.

In other cases, calculationsthat might have been done on the fly in the user interface codein an
earlier application can be done in advance and sent as calculated fields in the SDO in asingle
call, along with the rest of the data.

Another consideration isthat code that requires database access on the client, apart from the
integrity checks that Combos and Lookups do, is likely really business logic of one kind or
another. Putting code of this type on the client violates another principle of distributed
application: that business logic belongs on the server, either in SDOs (and their logic
procedures), SBOs, or other procedures that can be accessed from anywhere on the client.
Embedding businesslogicin the Ul meansthat it will not be automatically executed from some
alternative Ul, whether it is another screen in the same application or an alternative Ul
atogether, such asfor aWeb browser interface. It also adds to the maintenance headaches you
face when you have to modify your application’s behavior.

In any case, the basic goals remain the same:
. Minimize specia code written for the client.
. Minimize unnecessary AppServer cals.

. Keep business logic out of the client code altogether whenever possible.
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1.1.2 Using super procedures for client code

The basic reason for using super procedures in adynamic application is obvious: if your
application object is fully data-driven, there is nowhere else to put it! There are a number of
advantages to putting your custom code into a small, specialized procedure, while leaving al
the standard behavior to dynamic Objects.

First, the compiled static SDO isalarge procedure, with asubstantial amount of code providing
atemp-table definition, query, and anumber of update operations compiled specifically for that
query and table. Theinternal proceduresthat provide custom validation logic are probably only
asmall percentage of the r-code generated for the SDO. Y ou can greatly reduce the r-code that
is deployed with your application by taking advantage of the dynamic SDO.

In addition, with your logic separate from the procedure that does the specific job of moving
data back and forth between client and server, it can be executed more easily from elsewherein
your application, even when no SDO at all isinvolved. Thisis part of the reason why the SDO
programming convention was modified to provide new validation hooks that can access an
updated record by amore generally useful name of b_ plusthe primary table name, rather than
using the SDO-specific naming convention of calling it RowObjUpd.

The SDO’slogic procedureisjust a specific example of a custom super procedure. It runswith
some specia wrapper code to make the updated record’ s buffer available to the validation
procedures, but otherwise it runs as a super procedure of the SDO and can contain any other
code that is useful.

The same principle of writing super procedures also appliesto other kinds of objects, including
dynamic SmartDataViewers™. First, the r-code footprint of the deployed applicationisgreatly
reduced. Secondly, because the Viewers and their fields are represented in the Repository, this
abstract definition of the Viewer is available to the Ul Manager as abasis for aWeb browser
interface or other aternative interface. Having all the datain the Repository is beneficial in
other ways as well:

. To support various tools that need to know where fields are used.
e To help you understand what objects contain what other objects.
e Toprovide standard event behavior for afield no matter whereit is used.

For thesereasons, it isadvisabl e to devel op your applicationswith any required client-sidelogic
in custom super procedures. In addition, other client-side objects like Browsers, aswell as
Windows, Folders, and Toolbars, are already dynamic, and the same techniques can apply to
writing code to support these objects as well.

1-5
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Using custom super procedures in Progress Dynamics

This section, which explains how to create super procedures in Progress Dynamics and attach
them to your objects, startswith areview of just what super procedures are and how they work.

Super procedures provide ameasure of inheritance and class behavior within the Progress4GL..
Codein asuper procedure becomes an extension of the code written in another procedure, soto
the extent that a single super procedure can be associated with many other procedures, it can
giveal of those other procedures the same standard behavior. The super procedure needsto be
run only once within a session, where it can support any number of other procedures.

On the face of it, a super procedure looks just like any other Progress procedure. It contains no
special code and no specia declarations. It isrun asapersistent procedure within a session, and
can be started by the first procedure that needsiit, or by any other mechanism. What makesit a
super procedure is a method in the other procedure that wants to inherit its code, the
ADD-SUPER-PROCEDURE method on the procedure handle. In this example, a procedure
called baseproc. p runs the super procedure superproc.p and then makes the association:

DEFINE VARIABLE hSuper AS HANDLE NO-UNDO.

RUN superproc.p PERSISTENT SET hSuper.
THIS-PROCEDURE : ADD-SUPER-PROC(hSuper) .

At thispoint, the Progressinterpreter associates superproc.p and al itsinternal proceduresand
functionswith baseproc.p. Any RUN statement in baseproc causes the interpreter to search
firstinbaseproc.p andthenin superproc.p for theentry point. It executesthefirst oneit finds.
Inthisway all the contents of the super procedure transparently act asif they were actually part
of the base procedure.

In addition, because baseproc.p and superproc.p arein fact separately compiled procedures,
each hasits own namespace for procedure and function names, aswell asfor variablesand other
language constructs. This means that the same internal procedure or function name can appear
in both procedures. The super procedure can provide standard behavior in the form of an
internal procedure or function, and then the base procedure can override that behavior or
augment it. To do this, the procedure or function in the base procedure must use the syntax RUN
SUPER (for an internal procedure), or SUPER() (for afunction) to invoke the standard
behavior.

The interpreter locates and executes the occurrence of the procedure or function in the base
procedure first, and then counts on the base procedure to invoke the same entry point in the
super procedure if it wantsto. Any other code can come before or after the RUN SUPER
statement.
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A base procedure can add any number of super procedures, just by invoking the
ADD-SUPER-PROC method multiple times. The procedures are kept in akind of Last In First
Out (LIFO) stack, so thelast one added isthefirst one searched for an entry point. When a super
procedure is added to astack, if that procedure al so has super procedures, they too are added to
the stack. Each one can pass control up the stack with its own RUN SUPER statement.

Adding a procedure to another object as a super procedure using the
ADD-SUPER-PROCEDURE() method adds the contents of that procedure's super procedure
stack to the object. Thisallows you, in effect, to have a super procedure of super procedures.

1.3 Defining a custom super procedure for an object

The super procedure mechanism has been used to provide SmartObjects™ with their standard
behavior for Version 9, and this has been extended with Progress Dynamics. One extension is
to provide afield in each SmartObject definition where the devel oper can define a custom super
procedure for it. These are called custom super procedures precisely because the intention isto
provide an individual application object with customized behavior not inherited from its
standard super procedures and from other code in the framework. So as opposed to the model
summarized in the previous section, where a single super procedure can provide common code
to support many base procedures, the typical use of a custom super procedure in a Progress
Dynamics application is likely to be to provide specific code needed by a single client-side
Viewer, Browser, or other object.

NOTE: AsonVersion 2.1A, the SuperProcedure property on a class definition defines the
common super procedure for all members of the class. On the master and instance
level, this same property defines the custom super procedure for the master or
instance.

To be sure, thisis not awaysthe case. A custom super procedure can provide common support
for any collection of other objects, for example if they have fieldsin common or special field
types and event handling needsin common. But if you find yourself attaching the same custom
super procedure to alarge number of application Objects, you can add that behavior to all the
Objects as a class customization rather than to the individual objects.

If you want to add behavior to all objects of an existing typein your application, such asall
Viewers or al Browsers, then you can define a super procedure in the adm2/custom directory
to extend the class' s behavior by adding another super procedureto every object of thetype. On
the other hand, if some group of objects needs the behavior but others do not, then you can use
the Object Type Control to define a subclass, so you have two distinct types of object: onewith
the behavior and onewithout. See Chapter 2, “ Extending Object Classes,” for moreinformation
about different techniques for extending the object hierarchy.

1-7
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Some Progress Dynamics objects allow you to define a custom super procedure in the property
sheet or other tool for creating objects of that type. For example, after you have created a set of
Browsersusing the Object Generator, you can open each one that requires custom code by using
the Open Object button in the AppBuilder. Or you can define a Browser from scratch using the
New button in the AppBuilder. Either way, you enter the AppBuilder’s property sheet for the
Browser, where you can name a custom super procedure, as you can seein Figure 1-1.

Property Sheet - F-Main
Object: I

Titl: |

Query: ;I Query... |
4 » I

Window Title Field:

Cuztom Super Proc: I !I ZI

Geometry lﬂgj
Column: Il .00 Wwidth: |66 oo “Wirtual width: |66 .an

How:ll.DD Height:|6.86 \-"irtualHeight:IS.Ss

X

@mij&%l

15

Other Settings

¥ 3D I~ MoHide ¥ Sensitive
[~ Daown I~ No-lLabels [~ Shared
I Drop-Target ¥ No-Underline ¥ | Show-popup
[ Hidden I~ Noalidate ¥ Side-Labelz
v Keep-Tab-Order ¥ Open the Query [~ Sizetafit
I~ NodwtoWalidate W Overlay [~ TitleBar
v MoBox [~ Femove from Layout [~ Use-Dict-Exps
I~ MoHelp ¥ Secrollable ¥ Wiew |
Ok I Cancel | Advanced... | Help |

Figure 1-1: Property sheet
Custom super procedures can also be specified on the Save dialog for objectsin AppBuilder.

Remember that because the super procedure must be registered in the Progress Dynamics
Repository like any other Object, you do not need to specify the relative pathname of the
procedure. Thisis stored as part of the definition of the procedure as a Repository Object.

The AppBuilder allows you to set the custom super procedure for other Objects you edit there,
such as SmartDataViewers. Likewise, the Container Builder lets you define the custom super
procedure for a dynamic window.

To use the Repository Maintenance tool to define a super procedure:
1 ¢ Run the Repository Maintenance tool from the Appbuilder Build menu.

2 ¢ Enter the Object Name of the object and click Apply.
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3 ¢ Expand both the top-level nodein the TreeView, the Objects node, the Attributes node

under that, and click SuperProcedure.

4 ¢ Thisbrings you to the Attribute Vaue Maintenance window, where you can enter the
name of the object’ s custom super procedure in the Attribute Value field:
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7 Both - Force use of both set and get functions

[Chaose an item to wark with,

4

Note that you can define custom super proceduresin thisway for both static and dynamic
objects. If you want to associate extended behavior with multiple Objects of atype (asan
alternativeto truly subclassing thetype), you can simply add the super procedureto all the
Objectsit should affect. Remember that if you want to add new attributes for the super

procedure code to use, you must first add the attributes to the Repository (in the Attribute
Maintenance), and then add them to the Object Type you are extending (in the Object Type

Control or the Repository Maintenance Tool)

And remember that adynamic object is simply an instance of a single procedure, such as
ry/obj/rydynviewv.w for dynamic Viewers, that can read the right records out of the
Repository to instantiate the object at run time. This one physical 4GL procedure serves
all dynamic objects of the type. Thusthere is always a procedure handle to associate with
a super procedure, whether the object is dynamic or static. In the static case thereisa
separate source and compiled procedure for each object; in the dynamic casethereisonly

one for al objects of atype.
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Writing code for a custom super procedure

The nature of the super procedure also creates a programming challenge. Because the base
procedure object and the super procedure are separately compiled objects, with their own name
spaces, you cannot simply refer to frames un the base object. Referencesto fields, variables,
buffers, and other constructs are not automatically available to the super procedure, so the code
that references them needs to change, and in general becomes somewhat more complex.

The Progress Version 9 ADM solvesthis problem for the SmartObjects themselves by defining
aset of properties for each SmartObject type, whose values are stored in a temp-table record
within the scope of the abject. The {get} and {set} include filesand the get<property> and
set<property> functions provide access to those property values from other procedures,
including in particular the object’ s super procedures.

In your application code, you need to do something similar to get access to the objects or
widgetsinside a Viewer or Browser.

NOTE: Inthecontext of aProgressapplication, theterm widget hasavery specific meaning,
namely, any basic 4GL object with its own object handle. Thus not only are fill-in
fields and other visualizations of data fields widgets, but so are other types of
controls such as buttons, as well as objects like rectangles that would never be
thought of as controls.

Y ou cannot simply refer to field names or button names from a super procedure attached to a
Viewer or Browser. This section introduces a simple way to encapsulate that accessin such a
way that it can be used from any visual object’s super procedure, and so acts as an API for
writing super procedure code. The complete API, which will be explained later in this chapter,
will be a standard part of Version 2 of Progress Dynamics, to help standardize and simplify
writing client-side code.

To illustrate the different ways that you can write super procedure logic, parts of the APl are
built up in steps:

. Defining logic in a single custom super procedure.

. Creating a new super procedure.
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1.4.1 Defining logic in a single custom super procedure

The first exampleisfor awindow managing the Customer table using the customerfullo SDO.
The examples use abjects from other parts of the documentation. If you need some of the base
objects, you can simply build them. If your objects have different names, just adjust
accordingly.

Suppose you want to define a user interface condition so that if the Customer Credit Limit
does not exceed the Balance by at least $5000, the Balance field is highlighted to show this.
This check must be made whenever arow of dataisdisplayed in the Viewer, and aso when the
Credit Limit or Balance field is modified.

In astatic Viewer, you could simply write a simple statement into alocal override of the
displayFields procedure, which is executed each time arow is displayed:

PROCEDURE displayFields:

2 E—————
Purpose: Super Override of displayFields
Parameters: pcColValues AS CHARACTER
Notes: Highlights the Balance if it's too close to CreditLimit.

DEFINE INPUT PARAMETER pcColValues AS CHARACTER NO-UNDO.
RUN SUPER( INPUT pcColValues).

DO WITH FRAME {&FRAME-NAME}:
IF DECIMAL (RowObject.CreditLimit:SCREEN-VALUE) -
DECIMAL (RowObject.Balance:SCREEN-VALUE) < 5000.00 THEN
RowObject.Balance:BGCOLOR = 14. /* Highlight the field in yellow. */
END.
END PROCEDURE.

Note that there are some complications to writing code like this, because the Viewer does not
actually have accessto the database record, or even the RowObject temp-table record. Because
itisstrictly athin client object, the field values are simply copied into the screen values of the
fields on display, and copied from there back to the associated SDO on Save. So your code
needsto use the SCREEN-VALUE attribute of each field to get at its value, and then convert it
to the proper datatype. Also note how the code scopesthe field referencesto the default Viewer
frame name, which is represented by the preprocessor & FRAME-NAME.

If you want this same code to be executed on LEAVE of the Balance and CreditLimit fields,
you can definea Ul trigger for those eventsin the AppBuilder and associate the same code with
them. In that case, it makes sense to move the code itself into a separate procedure to call from
both places.
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Thiskind of code is not available to a dynamic Viewer because there is no place to write the
code. So you have to move the code to a custom super procedure you associate with the Viewer
instance. In this case, the fields such as RowObject.CreditL imit are not directly available to
the compiler when it compiles your super procedure, so you cannot reference them. Instead,
your code must accessthefieldswith the client API, which again isan instance (arunning copy)
of the single procedure rydynviewv .w, which reads data for your specific Viewer out of the
Progress Dynamics Repository and creates the Viewer for you at run time.

1.4.2 Creating a new super procedure

To create a new super procedure, press the New button in the AppBuilder and select Custom
Super Procedure from thelist of Procedure objects. Figure 1-2 shows how you can filter the
kinds of objectsthe AppBuilder can create for you, in this case just showing Procedure files.

|v Create in Praduct Module: QK.

Iry-prc /¢ |CF Reposzitory Procedures j Cancel

_ Object Template...

Structured PLIP -
:Custom Super Procedure
Data Logic Procedure
Structured Procedure
Structured Ihclude
Structured Manager

e,

Help

— Show
[~ Containers
[~ SmartObjects
¥ Procedures
I~ ‘WebObjects

vI [ Dynamic
LI L ¥ Static
r Description
Custaorm Super Procedurs Template. :I

Use thiz template ta create a new custom super Procedure file to
compile and run PROGRESS 4GL code. All of the client APl are
available for writing U1 logic for dynamic objects.

]

Figure 1-2: Filtering objects for a new super procedure

The brief procedure wizard simply prompts you for documentation information that it writes
into the top of the procedure file. After you write your code and save the procedure, you must
associate it with the Viewer in the AppBuilder’s property sheet for the Viewer.
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1.5 Defining user interface events in Progress Dynamics

The example you have created attaches an action to an ADM event, the displayFields event.
This defines when it is executed relative to the overall sequence of SmartObject events. In
addition, you will often want to define actions that occur when a user interface event occurs,
such as choosing a button or changing a value. Progress Dynamics supports the definition of
these Ul Events, so that you can associate code with events in dynamic objects.

Y ou can define Ul events for objects such as a dynamic Viewer using the dynamic Property
Sheet in the AppBuilder. For more information, see the Progress Dynamics Developer’s Guide.

Note that Repository datais not created for the fieldsin a static Viewer, athough the Viewer
itself and its attributes are registered in the Repository, alowing you, for example, to define a
custom super procedure for the static Viewer. When you create adynamic Viewer using the
Object Generator or the AppBuilder, not only isthe Viewer itself registered in the Repository,
but there is awhole set of object and attribute values created for each of the fields and other
objectsin the Viewer. It is this data that the dynamic Viewer procedure uses to instantiate the
Viewer at run time. If you want to define Ul eventsfor field events such as
VALUE-CHANGED, you can do this only for dynamic Viewers, not static ones.

Next you must construct awindow with adynamic Viewer init to useto continuetheclient logic
example. Thereisalayout template already defined in the Repository that you can use asabasis
for asimple test window. It has the rather dense but al-inclusive name rywinbrsdynvw. This
window has slots for an SDO, adynamic Browser, and adynamic Viewer, in addition to the
Standard Toolbar.

To create a Customer test window:
1 ¢ Sedlect New - Independent Window in the AppBuilder.
2 ¢ Givethewindow an Object Name such as custdynwin.

3 ¢ Specify rywinbrsdynvw as the Container Template.
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4 ¢ Replace the template SDO, Browser, and Viewer with the ones the Object Generator

created for the Customer table:
* Container Builder - custdywin 3 =100 x|
File Advanced Search Procedures Options ‘Window Help
DRw Ao X Pax T 4 | Esit Help
Container: |custdywin ﬂ Create from existing container
Result code: ﬂ [ Container Irywinbrsdynvw ﬂml
Type: |Dynobic / Independent Window j
Super procedure; ﬂ Product module IDE / Order Entry j
DL procedure: ﬂ [~ Template object
Description: | Dynamic Custamer YWindow ‘window name: I
Container [Pg. 0] |
Instance information: A B [ 1] B I G H -
Object: [leustomerfull ﬂ 1 ﬂﬂzﬂﬂ (=
Name: |customerfulls 2 @3 mﬂ
=
1] tior: | Dynamic browse for customer
escription: | Dy 5 %:l
Tyvpe: |DyrEr ow j P=
Data sources: j :
Update targets: j 5
Mav target: j B
¥ Resize horizontal W Resize vertical
Justification —————————— !
IV(:' Left ¢ Center ¢ Right | g
DR XsFXHQ L .
Add quick-link
’V Source| L\nk:l j Taiget:| ]
SRR - ~
| Y

5 ¢ Savethe new container.

15.1 Modifying Object Generator defaults for a dynamic
object

A dlight digression is needed to get a reasonable looking dynamic Viewer. If you run the
dynamic window you just created, you might see that all the Customer fieldsin the Viewer are
in asingle column, making for avery tall and awkward-looking Viewer. Thisisaresult of the
Viewer Settings you chose when you ran the Object Generator. Y ou can edit the Viewer in the
AppBuilder to arrange the fields as you want them, but it is still helpful to improve the default
layout so that there islessto change later on.
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To reduce the number of fields in a column:

1 ¢ Returntothe Object Generator by choosing Build —Object Generator inthe AppBuilder
menu.

2 ¢ Setthe OE Product Module.

3 ¢ Check the Data Objectstoggle box off. Existing SDOsin your selected Module are
displayed in the browse.

4 ¢ Select just the Customer SDO in the browse, and check the Viewer s toggle box on:

* Object Generator E 1Al x|
File Options ‘Window Help
Exzit Help
Generate objects:
I~ Data obijects ¥ Data figlds [~ Browses v Viewers | a I~ Run silent?
Objects ISEM| [atallbjects] DataFields] Browses] iewers] Logging]
Product module: IDE [ Order Entry ] j Select All Deszelect Al
Mame Clazs todule Dezcription -
iternfull DynS0D0 OE DynSD0 for item
arderfulla DynS0D0 0E DynS00 for arder
arderlinfulla DynSD0 OE DynS00 for arderline
-
|Dbiecl Generator... v
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5 ¢ Choosethe Viewersfolder tab. Choose the OE Product M odule and set the M ax Fields
Per Column to a smaller number, perhaps 6 or 8:

* Dbject Generator ] =10l x|

File ©Options Window Help

Exit Help

Generate objects:
[~ Data objects v Data fields [~ Browze: [V Viewers | Jll_ Fun silent?

Dbiectsl SCM' DataniectsI DataFieIdsI Browse: Miewers | Loggind

Praduct module: IDE [ Order Entry ]

LelLe]

Object type: I Dipriview

Yiewer name suffis; [view

Mumber of figlds: |45

t aximurn fields per column: |2
I~ Delete contained DataField instances
I™ Use data object fields

I~ Use data object field order

|D biect Generator. .. S

6 ¢ Pressthe Start button to recreate the dynamic Viewer.

When the generation is complete you have a new dynamic Customer Viewer with three
columns, abetter default appearance for most windows. Figure 1-3 shows how this Viewer will
ook when you run the completed example later on.

152 Defining Ul events for the viewer

Y ou can define Ul Events to which you associate code to execute when the event occurs. This
is how you get a user interface trigger in a dynamic Object to run procedural code in a custom
super procedure that you attach to the Object. Y ou can define these events either in the
Repository Maintenance Tool, or, more ssimply, in the dynamic property sheet.

To define Ul Events for the window in the Repository Maintenance tool:
1 ¢ Openthe Repository Maintenance tool.

2 ¢ Select the dynamic Viewer customer viewv, and expand it down to its Object I nstances.
When you expand Object | nstances, you see the field-level objects representing all the
fieldsin the Viewer.
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3 ¢ Expandthe Customer.CreditLimit node, and you see subnodes for its attributes, and for
its Ul Events.

4 ¢ Expand the Ul Events node and you see that none are defined:

* Repository Object Maintenance 5 =13 x|
File ‘window Help

[ + > 3
Dbiject type: [Dyrivien ﬂ Froduct madule: |un / Order Entry =l
&l

Object name: Icustomerwewv Apply

=) Dyrivem .||
] Attributes

=-{] Obiects
=] customerviewy

| Est Hel

-] Atributes

-] Links

=] Obiject Irstances

] Address [Customer Addhess)
] Address? [Customer Addhess2)
] Balance [Customer Balsnce]
{1 City [Customer.City)

{7 Comments [Customer. Comments)
{1 Contact [Customer Contact)

L] Courtry [Customer. Country]

(2] CreditLimit {Customer Credit irit)
23] Custhlurn (Custarner Custhlurm)
-] Attributes

Add UL E:

-
(-] Wwhere
(] Discount {Customer Discount)

(] Emailddress [Customer Emailbddress]
-] Fax [Customer. Fax]

-] Name (Customer Mams]

-] Phone [Customer. Phone)

(] PostslCode [Customer. PostalCode]
(] SalesFiep (Customer SlesAep]
-] State [Customer. Stats]

-] Terms (Customer Terms)

-] Pages

-] Ul Events

-] Where Used

771 Ul Events =|

[Choase an item to wark with,

5 ¢ Right-click on the Ul Events node and pressthe Add Ul Events pop-up button that
appears.

The maintenance frame that then appears on theright allows you to define one or more Ul
Eventsfor the CreditLimit field. These are the fields you must fill in:

. Event Name — Thisisthe name of the Progress 4GL event you want to associate
code with, for example: ENTRY, LEAVE, VALUE-CHANGED.

e Action Type— Enter RUN if you want to run an internal procedure when the event
occurs. Enter PUBL I SH if you want to publish a Progress named event when the Ul
event occurs (which could be an ADM2 event such as fetchNext or some named
event you have defined yourself, and to which your object subscribes). These are the
only two valid values for the Action Type.
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Action Target — This definesthe context within which the event should occur. Y ou
can specify one of the following values for the Action Tar get:

- SEL F — Thismeansthat the event should be run or published in the context of the
object the code is serving, which effectively meansit will be executed in the
TARGET-PROCEDURE of the custom super procedure.

- CONTAINER — Thismeansthat the event should be run or published in the
context of the object that contains the object the custom super procedure is attached
to; thisis effectively the Container-Source of the object, normally its dynamic
SmartWindow.

- ANYWHERE — Thisvaueisvalid only if the Action Typeis PUBLISH, and
means that the PUBLISH will be done from the custom super procedure itself, not
FROM TARGET-PROCEDURE, and not FROM <ContainerHandle>. Since objects
do not (and should not) normally subscribe to named events in super procedures
directly, this effectively means that the event will be received only by an object that
subscribes to it with the keyword ANY WHERE, meaning from any publisher.

- AS— Thisand all the remaining values arevalid only if the Action Typeis RUN.
The value AS means that the action will be run in the default AppServer handle for
the client session.

- SM — This value means that the action will be run in the Session Manager.

- SEM — This value means that the action will be run in the Security Manager.

- PM — This value means that the action will be run in the Profile Manager.

- RM — This value means that the action will be run in the Repository Manager.

- TM — Thisvalue meansthat the action will berun in the Transl ation/L ocalization
Manager.

- GM — Thisvalue means that the action will be run in the General Manager.
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. Event Action — Thisisthe name of theinternal procedure to be RUN, or the named
event to be published.

. Event Parameter — Thisisthe value of an optional parameter of type
CHARACTER that will be passed to the procedure that is RUN or published, if
specified. If thisis not specified, then the procedureis RUN or the event is published
with no INPUT parameter.

. Event Disabled — If thistoggle box is checked on, then the event is disabled and
will not occur.

TodefineaLEAVE event for the CreditL imit field that will execute the same check as happens
on row display:

1 ¢ TypeLEAVE for the Event Name, RUN for the Action Type, SEL F for the Action
Target, and CreditLimitL eave for the name of the Event Action procedure. Leave the
Event Parameter blank and of course leave the Event Disabled toggle box unchecked:

* Repanitory Ohject Maintenance

B Hindow Helo
L
Obpes Tugms [Duniiens £ Dyevaress Sl atetionmar =1 Product Modus [an:
[ITERFETS pr— ol &
= L Dyrivem - —
S A HEEEe L= L
Do |
Event Hane: [LEAVE
foin e RUN 7
et
Evst fction |Crede_imideave
Evert Pasmater
™ Event Dizabled
= [Coadiei ot
i
=
Evped pargroeint o

2 ¢ Pressthe Save button to register your event in the Repository.
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To use the Dynamics property sheet to define events:

1 ¢ Openthe Dynamic Viewer inthe AppBuilder and select the CreditLimit field in the
design window.

2 ¢ Open the Dynamics property sheet from the Windows menu.

3 ¢ Select the Eventsfolder tab in the property sheet and enter the same values as described
above for the Leave event of the Credit Limit field.

1.5.3 Naming conventions for Ul events and super procedures

Thereisareason for the form of the name CreditLimitL eave. The Progress Dynamics
Migration Utility converts static Viewers to dynamic ones. In doing this, it not only creates all
the appropriate Repository datato register the Viewer and to represent itsfields and all of their
attributes, but it also strips any custom code from the static Viewer and writesit to a custom
super procedure. Any trigger code defined for user interface eventsis placed into internal
procedures using the naming convention of <WidgetName><EventName>. Hence aUl trigger
that is defined ON LEAVE OF CreditLimit in a static Viewer will cause the Migration Utility
to generate an internal procedure called CreditLimitLeave with the same code in it, and place
thisinto the custom super procedure for the Viewer. There is no absolute need for you to use
the same naming convention, since if you follow the guidelines of this chapter, you will be
creating super procedures for your static Viewers yourself, so that there will be no code left for
the Migration Utility to convert. Nonetheless, if you follow this naming convention in creating
procedures in your custom super procedures, your code will be consistent with what the
Migration Utility does for static procedures that need converting.

Obviously, the code the Migration Utility strips out of existing Viewers and puts into a super
procedure is not likely to compile or run correctly without modification, because of the issues
discussed in this chapter. The intention is simply to salvage the existing code and moveit to a
place where the devel oper can then edit it as necessary to make it work in the context of asuper
procedure.

In addition, the Migration Utility creates a default super procedure for each converted static
object that has the base table name of the SDO for the object plus the extension super.p. Soin
this case, if you call your super procedure customersuper.p, it will match the naming
convention used for converted objects.
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154 Writing the supporting procedures for the Ul event

Now you must edit the customersuper . p procedureto add theinternal procedureto be executed
when the Ul event occurs so that CreditLimitL eave checksfirst to seeif the CreditLimit field
has been modified. First create a support function, called widgetM odified, to take care of that
check. This function checks the Progress 4GL MODIFIED attribute for the field and returns
True or False accordingly:

FUNCTION widgetModified RETURNS LOGICAL
( pcField AS CHARACTER ) :

/~,'\- _________________________________________________________________________
Purpose: Returns TRUE if the widget value has been changed.
Params: pcField AS CHARACTER

DEFINE VARIABLE hField AS HANDLE NO-UNDO.

hField = widgetHandle(pcField).
IF VALID-HANDLE(hField) AND CAN-SET (hField, 'MODIFIED') AND
hField:MODIFIED THEN
RETURN TRUE.
ELSE RETURN FALSE.
END FUNCTION.

The next step isto code the CreditLimitL eave procedure. In this example the same condition is
duplicated from the rowDisplay procedure. Obviously, in a properly completed example this
code should be pulled out into a separate internal procedure called from both places:

PROCEDURE CreditLimitLeave:

/ B L o o o
Purpose: Check the CreditLimit against the balance on LEAVE.
Parameters: <none>

IF widgetModified('CreditLimit') THEN
IF DECIMAL(widgetValue('CreditLimit')) -
DECIMAL (widgetValue('Balance')) < 5000
THEN highlightWidget('Balance').
ELSE unhighlightWidget('Balance"').
END PROCEDURE.

NOTE: When events are overridden by custom code, the developer needs to ensure that the
standard Dynamics behavior isinvoked. Thistypically involvesaRUN SUPER cal,
but for widget event overrides other calls must be made. For example, if the
VALUE-CHANGED event is overridden for a DataField on a dynamic viewer, the
override code needsto call valueChanged in order to ensure that the toolbar stateis
correctly set.
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155 Testing the dynamic viewer with the Ul event

Now if you launch your container window with the dynamic Viewer, you can position to a
Customer satisfying the condition and see the result. Y ou can also see the effect of creating a
dynamic Viewer with three columns of fields, as shown in Figure 1-3.

* Customers with a Dynamic Yiewer W ¥ i =10l x|

Fie Navigation Windew Hels

g x 2 Lle & % B[

Cuzt Num| Couniy |1 ame: [eddress |cae [State «
TUSA L#t Taws Inc. 276 Horth Diivevay Buriington (L0 =4
2Firlend Utpan Frisbes Fatlipaku 333 Oslo Usi
EIED Haops Suke 415 Allania G

|Go Fishing Lid

Match Poirk Tennis E5 Hames FI Boston 5
E Urited Kngdom Fanatical AfHetes 20 Bicep Brdpe Road Morkgomer AL o
. .7z
Cust o 4 Postal Cads: [HA3 bth Tems [Net30
Couniry [United Kingdom Cankact [lan Frogbiosk. Discount [105
Name [Go Fishng Ltd Phane: 087 633 6327 Comments:
ckdrass: [Unit 2 Sales Rep[SLS / Sk, Spke Louiss (We v Fac|
Ciy[Raow Caedi it |25, 000 .| Enat]
State: [Middlesex Balanca: 24,235.24 |
Figure 1-3: Customers with a dynamic viewer

Moving client logic support to an extended class

This chapter beginswith asimple examplewith al client-side codein a custom super procedure
for asingle Viewer. Redlistically, much of that support code belongsin an extended Viewer
class, so that it can serve all Viewers. This section illustrates the distinction between asingle
custom super procedure and a more generic procedure that serves awhole class of objects.

To extend the Viewer class:

1 ¢ Copy src/adm2/custom/viewercustom.i and viewercustom.p to alocal directory with
the same relative path.

2 ¢ Edit viewercustom.i to uncomment thelinein the Main Block that starts the super
procedure viewercustom.p:

* Section Editor - Include - C\ICFLocal\srchadm2) custor B o] x|
File Edit [nsert Search Compie Help

Seoljurtha'nBlc::k 5 List... I Ingei Call... |

FF FRBAEAEEEEAAAS S A A AN RE S FAARS Maiw Block

/ . T Y i
&4 Starts here the custom super procedurs

Uncomsent to rw it 4/

BN scarc-super-proc ("adef/custon/vievercuston p' iUk,
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3 ¢ Movethe generically useful code in your custom super procedure to your local copy of
viewercustom.p. These are all the support functions shown so far:

. widgetHandle

e widgetValue

»  widgetModified

*  highlightwWidget

. unhighlightWidget

4 ¢ Movethe code that setsthe variables where the lists of widget names and handles are
stored. Intheorigina customersuper.p example, thisisdoneininitializeObject. But will
this still work when the code isin a super procedure that is part of an extension to the
whole Viewer class? No, it will not, because the new viewercustom.p procedure might
be supporting multiple Viewers at once. As aresult, these lists and any other Viewer
attributes that the code accesses need to be re-established each time arequest comes from
aViewer. Thisisthefirst of several basic principlesto keep in mind when creating a super
procedure.

NOTE: When writing code for a super procedure, always consider whether it will be
attached to a single other procedure, or whether it can be attached to multiple
other procedures.

In your customersuper.p, the super procedure would only be attached to a single instance of
one specific Viewer, so it was sufficient to establish needed attribute values on startup, in
initializeObject. In amore general-purpose procedure, you have to support switching the
context of the object the code is supporting on each request, so that it will work properly when
there is more than one object using the single super procedure instance. In this case, this means
that the code to save off attribute values must go somewherewhereit will be executed each time
thereis arequest. In this case, this can be alocal version of the displayFields procedure, since
the rowDisplay procedure that does any and all checks on display of anew row is called from
there.
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So hereisaversion of displayFields for the viewercustom.p procedure that gets the attribute
values, savesthem off, callsrowDisplay, and then resetsthelocal variables so thereisno danger
of astray call using stale values:

PROCEDURE displayFields:
/:’: _________________________________________________________________________
Purpose: Runs a rowDisplay procedure if there is one to allow
custom logic to support any Viewer.
Parameters: pcColValues AS CHARACTER.
Notes:

DEFINE INPUT PARAMETER pcColValues AS CHARACTER NO-UNDO.
RUN SUPER (INPUT pcColValues). /* Execute the standard display behavior. */
/* Establish the 1ist of fields and handles. */

{get AlTFieldNames gcFields}.

{get AlTFieldHandles gcHandles}.

RUN rowDisplay IN TARGET-PROCEDURE NO-ERROR.

ASSIGN gcFields = ""

gcHandles = ""

END PROCEDURE.

When you create this, define the variables gcFields and gcHandles in the Definitions section of
the procedure, so they are scoped to the procedure. Note that because of the principle of
designing super procedures so they can support multiple other procedures, this must be done
very cautiously. Generally it is not good practice to have any variables or other constructs
scoped to the super procedure itself, because the values might not apply to the next request of
the super procedure, which might come from a different object. In this case, it is something of
an optimization to write the code in such away that, within the context of asingle call to
displayFields, all referencesto these variableswill bevalid, so it is better to retrieve them once
rather than in every single call to the widgetHandl e function.

The block of code that sets the variables and calls rowDisplay first checks to see whether that
procedure has been implemented at all. Thisis always good practice when you are extending
the behavior of any object or class, and could be stated as a second super procedure principle.

NOTE: When extending the behavior of an object or a class of objects using a super
procedure, be sensitive to making the additional behavior both optional and efficient.
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In this case, the specific rowDisplay for a Viewer will probably be implemented in a custom
super procedurefor that Viewer. Some Viewers might havethis procedure, and some might not.
So the behavior is made optional here because the statement to RUN rowDisplay is done
NO-ERROR so that thereisno error if it isnot defined in the TARGET-PROCEDURE. Simply
adding aNO-ERROR qualifier on a RUN statement will often be sufficient to make sure that
your extension will not break the code in objects that do not use your extension.

Note that you cannot check for rowDisplay by looking for it in the 4GL procedure handle
attribute TARGET-PROCEDURE:INTERNAL-ENTRIES because this Progress attribute
returns only those entry points that are actually coded in the TARGET-PROCEDURE, or for
which there are prototypes compiled into the procedure. In this case, the
TARGET-PROCEDURE isthe Viewer procedure, and rowDisplay will normally be
implemented in its custom super procedure, so the entry point won't be found, as shown in
Figure 1-4.

Thereis one more critical detail in the RUN statement, and that is the reference to
TARGET-PROCEDURE. This brings up the third key point in working with super procedures.

NOTE: Alwaysremember to invokeinternal procedures and functions IN
TARGET-PROCEDURE from a super procedure. The same applies to PUBLISH
and SUBSCRIBE statementsin super procedures.

Thisis one of the most common errors made when people write code for super procedures, or
even worse, when people move code from an object procedure such asastatic Viewer to asuper
procedure that supportsit. Code that worked fine before can simply stop working (that is, stop
being executed at all) for this reason. Always keep this relationship between object and super
procedure in mind.
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Figure 1-4 shows the relationships between the proceduresin this case.

viewercustom.p

— " displayFields:

RUN rowDisplay IN
TARGET-PROCEDURE.

customersuper.p
rowDisplay:
—®  IF widgetValue(‘Balance’)....
THEN...

TARGET-
Super|procedure stack PROCEDURE

custstviewv.w —
- Or -
<instance of> dynviewerw |l<q——

Figure 1-4: Relationships between objects and super procedures

In addition to the standard set of super procedures starting with smart.p and ending with
viewer.p, the Customer Viewer has two additional super procedures, viewercustom.p, which
appliesto thewhole class, and customersuper. p, which appliesjust to the one Viewer. Thisis
the case whether the base object procedure is a static Viewer such as custstviewv.w, Or an
instance of the generic dynamic Viewer procedure rydynviewv.w. Any statement invoked IN
TARGET-PROCEDURE starts at the Viewer procedure itself and worksits way up the stack
until it finds an implementation of the entry point being run. If this entry point hasa RUN
SUPER statement in it, then it continues up the object’ s super procedure stack looking for the
next version of it.

Note that the super procedures themselves are not super procedures of each other. So any call
that wants to find an implementation of an entry point in the stack must be made IN
TARGET-PROCEDURE. The TARGET-PROCEDURE of the customer-specific super
procedure customersuper.p isthe Viewer itself. The TARGET-PROCEDURE of the generic
viewercustom.p islikewise the Viewer itself.
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The statement RUN rowDisplay IN TARGET-PROCEDURE attemptsto run it in the Viewer
procedure. According to recommended coding practice, rowDisplay will not be found there,
because there is no custom code in the Viewer itself, even if it isa static procedure. But the
Progress interpreter then looks up the Viewer's super procedure stack and finds rowDisplay in
customersuper.p, and executes it there.

Thisleadsto aninteresting problem with this structure where 4GL functions are concerned. The
Progress compiler must have a function definition for any static function referencein a
procedure’ s code. The only alternative to thisisto use the DY NAMIC-FUNCTION syntax,
which israther clumsy for amodel where you want the simplest possible coding stylein your
client logic.

So you want to be able to reference functions like widgetHandle directly in code in
customersuper.p, even though the functions are no longer defined there. To do this without
error, you must include function prototypes of all the support functionsin your super procedure.

ThereisaProgresstool to generate the prototypesfor you, called ProtoGen. It isavailable from
the ProTools palette, as shown in Figure 1-5.

i
M AR Ly i
up o & BIE &R A
2R P00 BE
ab]

PrataGen

Figure 1-5: ProTools palette

In the Prototype Generator, you first enter the name of the super procedure it should generate
prototypesfor. In this case, it isthelocal version of src/adm2/custom/viewercustom.p. YOU
then enter the name of the include file that the tool generates containing the prototype
definitions. In the example it should be called viewcustomprto.i, asshown in Figure 1-6.

B g Prototype Generator = |EI|5|
— Super Procedure ————————————|
LCloze |
|src\adm2\custom\viewercustom.p File... |
Generate I

— Include file to generate

I':FLoc:al\src\adm2\custom\viewcustomerprt &l

|Enter the name of the include file to generate

Figure 1-6: Prototype Generator window

Press the Gener ate button to create the include file.
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Inits default form, however, it is not exactly what you need. This is because the generator
assumesthat theincludefilewill be added to an object procedure such asthe Viewer procedure,
so that functions in its super procedures can be referenced. For this reason, it creates function
prototypes defined asbeing IN SUPER, meaning that theinterpreter should invokethefunction,
and it will be found in a super procedure. For example:

FUNCTION widgetHandle RETURNS HANDLE
(INPUT pcWidget AS CHARACTER) IN SUPER.

But inthe present case, thefunction referencesarein another super procedure, viewercustom. p,
which, as we explained, is not a super procedure of customersuper.p. So the function
prototypes need to be modified to tell the interpreter to execute the function IN
TARGET-PROCEDURE. When this happens, the interpreter searches up the stack and finds
them in another super procedure of the Viewer, namely viewercustom. p:

/7’:

* Prototype include file: C:\ICFLocal\src\adm2\custom\viewcustomprto.i

* Created from procedure: C:\ICFLocal\src\adm2\custom\viewercustom.p at 13:31
on 06/17/02

* py the PROGRESS PRO*Tools Prototype Include File Generator

7':/

FUNCTION disableWidget RETURNS LOGICAL

(INPUT pcField AS CHARACTER) IN TARGET-PROCEDURE.
FUNCTION enableWidget RETURNS LOGICAL

(INPUT pcField AS CHARACTER) IN TARGET-PROCEDURE.
FUNCTION highlightWidget RETURNS LOGICAL

(INPUT pcField AS CHARACTER) IN TARGET-PROCEDURE.
FUNCTION setWidgetAttr RETURNS LOGICAL

(INPUT pcField AS CHARACTER,

INPUT pcAttr AS CHARACTER,

INPUT pcValue AS CHARACTER) IN TARGET-PROCEDURE.
FUNCTION unhighlightWidget RETURNS LOGICAL

(INPUT pcField AS CHARACTER) IN TARGET-PROCEDURE.
FUNCTION widgetHandle RETURNS HANDLE

(INPUT pcWidget AS CHARACTER) IN TARGET-PROCEDURE.
FUNCTION widgetModified RETURNS LOGICAL

(INPUT pcField AS CHARACTER) IN TARGET-PROCEDURE.
FUNCTION widgetValue RETURNS CHARACTER

(INPUT pcField AS CHARACTER) IN TARGET-PROCEDURE.

NOTE: Youcanremovethe prototypefor theinternal procedure displayFields, which is not
needed. Thisiswhat the resulting include file should look like. The exact function
prototypes depend on how many supporting functionsyou havein viewercustom.p.
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Next, modify the Definitions section of your customersuper.p to include the prototype file:

{src/adm2/custom/viewcustomprto.i}

Now any references to the supporting functions in your custom super procedure will compile
and execute successfully.

This entire exercise of moving commonly used code into a higher level in the super procedure
stack illustrates afourth principle to keep in mind whenever you are devel oping an application.

NOTE: Alwaysfactor out common code into the highest possible point in the super
procedure stack.

A key aspect of Progress Dynamics as an application framework isthat it provides agreat deal
of standard behavior that can be used in all objects of agiven type. Whenever you develop code
of your own, try to use it to extend that standard behavior whenever possible. In asensethisis
just good normal programming practice, employing the concept of modular programming.
However, Progress Version 9 with its super procedures, published events, and object attributes
provides a specific structure within which you can implement modular code. Whenever you
write 4GL code, aways consider what general useit can be, and alwaystake thetimeto remove
commonly useful code and moveit up to a higher level in the tree. When you do this, consider
the range of objectsthat might want to take advantage of it. Doesthe code apply to just a subset
of Viewers, for example, sothat it would beworthwhileto create anew specialized Viewer class
for just those objects? Or doesit apply to all Viewers? To all Datavis objects, which are visual
objects that display database data? To all visual objects? To all client-side objects? This same
set of questions can be asked about behavior you are adding to any part of the overall
SmartObject classtree. Taking the time to write code that can then be reused by many other
objectsisaninvestment that will pay off many timesover. The continuation of the Viewer event
example below is another illustration of this.

If you look at the Ul Event example, you will see that the supporting code needs a further

refinement. In the case of the rowDisplay, thisis always called in the context of asinglerow’s
display event, and putting code into displayFields to set and unset the local context (the values
of AllFieldNames and AllFieldHandles) can safely be done there. But a Ul Event can occur on
any event for any widget, soit is not as easy to encapsulate the context setting in such ageneral

way.
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The code for the example event procedure CreditLimitL eave needs to be modified to set and
unset the context. Because this might be happening all over the placein your code, you should
extract the code out into another pair of functionsimplemented in viewercustom. p, which you
can call setDisplayContext and clearDisplayContext:

FUNCTION setDisplayContext RETURNS LOGICAL

C )
/* _________________________________________________________________________
Purpose: Establish the 1list of fields and handles in the current
Viewer.
Notes
_________________________________________________________________________ 7':/
{get ATTFieldNames gcFields}.
{get ATTFieldHandles gcHandles}.
RETURN TRUE.
END FUNCTION.
FUNCTION clearDisplayContext RETURNS LOGICAL
C )
/‘«’: _________________________________________________________________________
Purpose: Clears any local storage of Viewer context information.
Notes:
_________________________________________________________________________ 7’:/

ASSIGN gcFields = ""
gcHandles = ""
RETURN TRUE.

END FUNCTION.
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Now the displayFields procedurein viewercustom.p can be cleaned up alittle to use these two
functions:

PROCEDURE displayFields:
/~,'\- _________________________________________________________________________
Purpose: Runs a rowDisplay procedure if there 1is one to allow
custom logic to support any Viewer.
Parameters: pcCO1Values AS CHARACTER.
Notes:

DEFINE INPUT PARAMETER pcColValues AS CHARACTER NO-UNDO.

RUN SUPER (INPUT pcColValues).
DYNAMIC-FUNCTION ('setDisplayContext' IN TARGET-PROCEDURE).
RUN rowDisplay IN TARGET-PROCEDURE NO-ERROR.
clearDisplayContext().

END PROCEDURE.

So why does the reference to setDisplayContext have to execute IN TARGET-PROCEDURE
(which in turn requires the use of the DY NAMIC-FUNCTION syntax, which allows you to
specify where the function isinvoked), even though the setDisplayContext function is
implemented in the same source procedure as this version of displayFields? It is because of
another aspect in the use of TARGET-PROCEDURE that it isimportant to go over.

Inadditionto using IN TARGET-PROCEDURE in code referencesthat are writtenin the object
the code supports, or that are written in another super procedure in the stack, it is important to
remember to use IN TARGET-PROCEDURE even if the entry point your codeisrunning is
implemented in the super procedure itself, if the entry point makes another reference to the
TARGET-PROCEDURE. Thisisbecause the TARGET-PROCEDURE reference in the called
entry point only evaluates properly if it has bounced back from the base object itself. If the entry
point isinstead invoked directly in THIS-PROCEDURE (which isimplicit if thereisno
qualifier on the RUN statement or function invocation), then within the called entry point, the
value of TARGET-PROCEDURE is the same as THIS-PROCEDURE, since that is where the
call originated.
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Figure 17 illustrates the difference between the references.

Super proc viewercustomp
PROCEDURE displayFields:
setDisplayContext( ). j

FUNCTION setDisplayContext( ):
{getAllFieldNames [IN TARGET-
PROCEDURE]... }

TARGET-PROCEDURE resolves to the
super proc itself, where the attribute is not
defined.

SmartViewer custstviewv.w
— ()r' —
Rydynviewv.w
AllFieldNames is defined here.

Figure 1-7: Improper function reference without TARGET-PROCEDURE

In contrast, the setDisplayContext reference in the example uses the special {get}
pseudo-syntax to retrieve the attribute values, and this includes the necessary reference to
TARGET-PROCEDURE to point at the object where the attribute is defined, so any reference
to the function must itself be made IN TARGET-PROCEDURE for thingsto resolve properly.
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So with the function reference explicitly made IN TARGET-PROCEDURE, the function itself

will be ableto resolve it properly, as Figure 1-8 shows.

Super proc viewercustom.p
PROCEDURE displayFields:
DYNAMIC-FUNCTION
(‘setDisplayContext’ IN TARGET-
PROCEDURE).

FUNCTION setDisplayContext( ):
{getAllFieldNames [IN TARGET-
PROCEDURE].. .}

TARGET-PROCEDURE resolves to the
Viewer instance, where the attribute is
h 4 defined.

SmartViewer Custstviewv.w
— Or —
Rydynviewv.w
AllFieldNames is defined here.

A

Figure 1-8: Proper function reference with TARGET-PROCEDURE
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Now each event procedure can set and clear the context itself, so that all referencesto thefields
and their handleswithin all the functionsthat areinvoked resolve properly without the attributes
having to be retrieved each time:

PROCEDURE CreditLimitLeave:

/:’: _________________________________________________________________________
Purpose: Check the CreditLimit against the balance on LEAVE.
Parameters: <none>

setDisplayContext().
IF widgetModified('CreditLimit') THEN
IF DECIMAL(widgetValue('CreditLimit')) -
DECIMAL (widgetValue('Balance')) < 5000
THEN highlightWidget('Balance').
ELSE unhighlightWidget('Balance').
clearDisplayContext().

END PROCEDURE.

To bring al thisinto sync:

1 ¢ Makethe changesto the viewercustom.p procedure, save it and compileit.

2 ¢ Regenerate the viewcustomprto.i prototype include file using the ProtoGen tool.

3 ¢ Edit the viewcustomprto.i fileto change IN SUPER to IN TARGET-PROCEDURE.

4 ¢ Compileal the Viewersthat need to use this support procedure. Thisincludes any static
Viewers such as custstviewv.w from the static example, as well as the generic dynamic
Viewer procedure rydynviewv.w.

Asnoted before, theformulafor the Credit Limit check itself, which isduplicated in rowDisplay
and CreditLimitL eave, should be removed to another function whereit only needsto be defined
once.

Thereisanother way in which this exampleis simplified to the point where it does not actually
set agood example: The formulathat says that a Customer Balance within $5000 of the Credit
Limit representsawarning conditionisreally businesslogic, even though the way that condition
isdealt with is simply to change something in the user interface. If that logic needsto be
changed, or modified depending on the user organization or other conditions, then you have a
maintenance headache to deal with because the code that expresses the condition is compiled
into client user interface procedures and deployed to al the client systems.
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It is much better to bring as much of the logic as possible over from the server at runtime. At a
minimum this means that the $5000 figure should be turned into an application property that is
retrieved as needed, perhaps at startup along with awhole set of other client logic properties, in
asingle call to abusiness logic procedure running on the server. In that way the logic that
maintains that figure and determines what the proper figureisfor thisuser or this organization,
can be maintained on the server along with other business logic.

1.7 Running a PLIP from client logic

A Progress Dynamics Persistent Library of Internal Procedures (PLIP) issimply a Progress
4GL procedure that isdesigned to hold businesslogic and run on the server side of adistributed
application, to be invoked from other code either on the server or on the client side. Naturally,
you want to avoid making calls from client code to the server whenever possible, in order to
maximize application performance, but sometimes it is necessary to make extra calls beyond
those that the framework uses to populate the client side objects and return data to the server.
This section illustrates how you can use the Progress Dynamics Session Manager to invoke
server-side logic that accesses the application database.

In this example, you want to allow the user to make a call back to the server to obtain the latest
Credit information for a Customer during OrderLine maintenance. Again, whenever possible,
this kind of information should always be brought over along with other information the
framework objects are aready handling for you, using a device such as calculated fieldsin an
SDO. But for the sake of the example, we presume that this must indeed be an immediate call
back to the server.
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To run aProgress Dynamics PLIP:

1 ¢ Build the businesslogic procedure itself. Press the New button in the AppBuilder menu,

24

and select Structured PLIP as the object type. See the Progress Dynamics Developer’s
Guide for more information on the structure of the PLIP. In the Section Editor, add a new
internal procedure called Avail Credit, which looks like this:

PROCEDURE AvailCredit:

/ _______________________________________________________________________
Purpose:
Parameters: <none>
Notes:
_____________________________________________________________________ 1‘:/
DEFINE INPUT PARAMETER pcKeyType AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER piKeyNum AS INTEGER NO-UNDO.

DEFINE OUTPUT PARAMETER pdAvailCredit AS DECIMAL NO-UNDO INIT 7.

IF pcKeyType = "OrderNum"™ THEN

DO:
FIND Order WHERE Order.OrderNum = piKeyNum NO-LOCK NO-ERROR.
IF AVAILABLE (Order) THEN
FIND Customer WHERE Customer.CustNum = Order.CustNum NO-LOCK.
END.

ELSE IF pcKeyType = "CustNum" THEN

FIND Customer WHERE Customer.CustNum = piKeyNum NO-LOCK NO-ERROR.
IF AVAILABLE (Customer) THEN

pdAvailCredit = Customer.CreditLimit.
END PROCEDURE.

This takes a KeyType parameter to tell it whether the key being passed in is a Customer
Number or an Order Number, and then usesthe key valueitself to retrieve the appropriate
Customer record. It returns that Customer’s CreditLimit as the Output parameter. Again,
real-life PLIPswill normally do more serious work that could not be returned in asimple
field as part of an SDO.

SavethisPLIPinthe oe directory (or wherever you are organizing your objects) as
customerplip.p.

Now you need to build a window where you support Order and OrderLine maintenance.
Any combination of objects that manages these tables will do, but the step describes the
combination used for the present example. The example presumesthat you have generated
SDOs and dynamic Viewers and Browsers for the Sports2000 tables.
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3¢
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5¢

6 ¢

74

8¢

Oe¢

Build an Order browse window as an Independent Window. (For more information on
building a browse window, see the Progress Dynamics Developer’s Guide.) Use the
layout called rywinObjCont as the Container Template, and substitute the SDO
orderfullo for the template SDO, and the dynamic Browser order fullb for the template
Browser. Select the dynamic Browser in the layout grid, right click to bring up the
Property Sheet, and type or derfoldwin as the FolderWindowToL aunch property. Thisis
the maintenance window that starts when the user double-clicks on arow in the browse or
selects one of the update-related buttons in the toolbar:

i Dynamic Properties ! e P ] 3
Container:  ordesbrovesewin
Obyect: icuswmerfullb ﬂ Clazs: ]I=_-.- Brow ji
Result Code: | Dol 2l ?
Alfributes ]Evam 1 __S‘h_ow__E_he._r >_>_!:.5__1
il
| Attribute * e [F
[ FoldefwindowToLaunch |
GroupdssionS oursek vents sddRecord copyRecord updateR scord reselRecord cancelRecod, |

IF Dynamics is runnang, this property specifies & window ko launch upon the occurence of toolbar events _:_I
Miew'!, "Copy", "Madify"' or "Add".

La

Save this container as orderbrowsewin.

Create the Order Maintenance window. Create a new Dependent Window, which getsthe
Order Number asinput from the order browse window. Use the folder window
rywinFolder asthe existing container to create this from.

Select Page 1 in the Container Builder, which is part of the container template. This page
layout is designed for asingle static Viewer. If you have adynamic Order Viewer you
would like to use instead, you can unsubstitute the page layout rypagDynView asthe
template. Substitute the Order Viewer (our example static Viewer is orderstviewv.w,
previously built in the AppBuilder) for the template Viewer.

Add apage 2 to display and maintain OrderLines. Add the dynamic OrderLine SDO
orderlinfullo to this page, aong with the dynamic Browser orderlinfullb, and the
dynamic Viewer orderlinviewv.

Select the orderlinfullo SDO in the grid, open the property sheet for it, and type
ordernum,ordernum as the Foreign Fields. Thiswill filter the OrderLine SDO for
OrderLines of the currently selected Order.

Fill out the necessary Data and Update links between the OrderL ine Objects on Page 2 so
that records are passed back and forth properly.
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10 ¢ CreateaTablel O link from the StandardT ool bar to the static Order Viewer orderstviewv.
This allows the Toolbar on page 0 to maintain the Order displayed on page 1. Create
another Tablel O link from it to the OrderLine Viewer orderlinviewv aswell.

11 ¢ CreateaDatalink from THIS-OBJECT (which representsthe Container itself) tothe static
Order Viewer. This populatesthe Viewer with datafrom the record selected in the browse
window.

12 ¢ Create an Update link from the static Order Viewer to THIS-OBJECT. Thiswill passthe
update back to the Order SDO maintained in the browse window.

13 ¢ Create aDatalink from THIS-OBJECT to the OrderLine SDO orderlinfullo. Thiswill
pass the current Order number in to the OrderLine SDO, which, using the Foreign Fields
information you entered, will filter the OrderLines for the current Order.

When you are done, your Links Maintenance window should look like this:

* Links Maintenance - orderfoldwin ___‘_J_I:I_|-_2(JI
Fil= Search ‘Window Help |
Edt Help |
Source [PalR [C [Align|Link Mame [Target -
THIS-OBJECT 0 0a0 Diata orderlinfullo
orderinfulio 2 1 1L Data arderlinfullb
orderinfulin 21 1L Data arderlinviews:
StandardT oolar 0 1 1L Mavigation THIS-OBJECT
StandardT oofbar 0 1 1L  |Mavigation orderlinfullo
sl spoldriain 0 8 1L |Page THIS-OBJECT
StandardT oolbar 01 1L TabledD orderslviewy
StandardT oobar 0 1 1L |Tabledd arderlinviews
StandardT ackar 0 1 1L Toolbat THIS-OBJECT
orderstyiewy 1 1 1L Update THIS-OBJECT
orderdnyviewy 2 2 1L Update orderlinfullo |
L o

DeZE- X4
Link Details

Saurce;
cadlarmfufia

- =l

|Q] Filter from source Filter from fink / Filter from target Q]l

14 ¢ Savethisasorderfoldwin, and you are ready to proceed.
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15 ¢ Thenext task isto add afill-into the dynamic OrderLine Viewer. Open the or der linviewv
Viewer inthe AppBuilder, using the Open Object dialog box. Add thefill-in to the layout
just asyouwouldfor astatic Viewer. Nameit AvailCredit and giveit alabel of Available
Credit and aformat of >>>>9.99.

16 ¢ Definea Ul Event for this new field, using the dynamic property sheet from the
AppBuilder, to trigger the internal procedure inside the custom super procedure that will
in turn execute the server-side code to retrieve the Credit information.

It might be a better user interfaceif there was a button for the user to pressto retrieve the
Credit information, but to keep things simple, retrieve the information on LEAVE of the
dynamic fill-in itself by continuing the procedure.

17 ¢ Typean Event Nameof LEAVE, an Action Typeof RUN, an Action Target of SELF,
and for the Event Action the internal procedure name ShowAvailCredit. Thisdefines a
Ul event that, on Leave of the dynamic fill-in, will run the procedure ShowAvailCredit in
the TARGET-PROCEDURE.

18 ¢ Save thisnew Ul Event.

19 ¢ Create the custom super procedure for the OrderLine Viewer by selecting New —
Structured Procedurein the AppBuilder. Use the Section Editor to create an internal
procedure called ShowAvail Credit. This procedure first retrievesthe lists of field names
and field handles from its TARGET-PROCEDURE, as the earlier example did.

Note that these two statements are effectively identical to this {get} include file syntax:

{get ATTFieldNames cFieldNames}.
{get AlTFieldHandles cFieldHandles}.

{get DataSource hDataSource}.
{get DataSource hDataSource hDataSource}.

Thisversion might look confusing because the handleisreused to retrieve the second Data
Source from the first. The second statement amounts to this:

NOTE: Getthevalueof the DataSource attribute and put it into the variable hDataSource.
Use hDataSource itself as the handle of the object to query for its DataSource.

If this optional third argument to the {get} includefileis not there, it usesthe
TARGET-PROCEDURE by default.
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In some cases there is no Order SDO above the OrderLine SDO. Because you should
always write code that is as general-purpose as possible, it is good to allow for any
combination of Objectsin any custom code you write. So the block of code checksto see
whether this second DataSource in fact returned avalid procedure handle. If it did, then it
uses an SDO function to retrieve the value of the CustNum field for the current row:

iKeyNum = INTEGER(DYNAMIC-FUNCTION
('columnStringValue':U IN hDataSource, "CustNum":U)).

It sets another variableto indicate that it retrieved the CustNum. But if that second handle
isnot valid, then the code tries another approach, instead retrieving the value of the Order
Number field from the OrderLine Viewer, using the field names and handles lists:

ASSIGN 1iLookup = LOOKUP("OrderNum", cFieldNames)
hField = WIDGET-HANDLE(ENTRY (iLookup, cFieldHandles))
iKeyNum = INTEGER(hField:SCREEN-VALUE)

It sets the other variable to indicate that what it retrieved is the Order Number.

Save this procedure and register it in the Repository. Then associate it with the dynamic
OrderlLine Viewer in the AppBuilder. To do this, open the OrderLine Viewer,
double-click on it to bring up its App Builder property sheet, and set the Custom Super
Procedure field to order1insuper.p. Note that you do not specify the . p filename
extension or the relative pathname because this information was placed in the Repository
when you registered the procedure.

Thissimplified example might seem a bit contrived, but it demonstrates a couple of basic
principles that are important to keep in mind when you write this kind of code:

*  Alwayswriteyour codeto work in asmany client Object configurations as
possible — Do not assume a particular combination of Objectsin the client
container, and do not assume what the exact contents of those objects will be. This
makes your code moreflexible and reusable, and less proneto errorsif other Objects
in the user interface change.
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. Retrieveinformation from other Objectsif you need to — Remember that you
can get data from anywhere else on the client, aslong asyou are flexible about how
you look for it. The link functions in each SmartObject will connect you to other
Objects, and various types of functions can retrieve information from those Objects.
Getting the Object’ s ContainerSource and then searching the container’s
ContainerTargets can allow you to locate any other Object in the same container
window as the Object you started from. If a search such as this saves you from an
extra AppServer hit to retrieve data that might be elsewhere on the client, it iswell
worth it.

1.7.1 Using launch.i or dynlaunch.i to run the PLIP

Next comes the key part of the exercise: running the business logic procedure that is located
where the datais, and which will return the needed Credit value. The standard Progress
Dynamicsinclude file Taunch. i takes a series of named arguments that are explained in the
Progress Dynamics Developer’s Guide. In thisexampleit runsthe interna procedure
AvailCredit in the persistent procedure customerplip.p, passing it the parameter list specified,
deleting the running instance of customerplip.p whenit isdone:

{Taunch.i &PLIP = 'oe/customerplip.p’
&IProc = 'AvailCredit'
&PList = "(INPUT cKeyType,
INPUT iKeyNum,
OUTPUT dAvailCredit)"
&AutoKill = YES
&Perm = NO}

Thereisnow anew alternativeto Taunch. i that ismoreefficient in caseswhere you do not need
to retain the procedure handle of the business logic procedure after your request has returned.
Thisincludefileisdynlaunch. i, and it takes advantage of the dynamic CALL object added to
the Progress4GL in Progress Version 9.1D to carry out the entire request in asingle AppServer
call, running code on the server that startsthe PLIPif itisnot already running, runsthe requested
internal procedure, passesin any INPUT parameters, receives back any OUTPUT parameters,
and deletes the PLIP if it was started by the call.
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The dynlaunch.1 file uses essentially the same named arguments as Taunch. i, except that
INPUT and OUTPUT parameters are expressed as named arguments rather than asa single
quoted string. Thisis because the arguments are actually evaluated on the server dynamically
using a CALL object to construct the call at run time. For each parameter to the internal
procedure you are running, you must specify three named include file arguments. In each case
n represents the position of the parameter in the calling sequence:

*  Moden —INPUT, OUTPUT, or INPUT-OUTPUT.
* & Parmn — The parameter name as a single-quoted string.
»  &DataTypen — The data type of the parameter as an unquoted string.

Also, because the handle of the server-side procedure cannot be made available to the client
after the call is complete, the & AutoKill and & Perm arguments do not apply. A call to
dynlaunch.1i to accomplish the same request as the previous call to Taunch.1i lookslike this:

{dynTaunch.i &PLIP = 'oe/customerplip.p’

&IProc = 'AvailCredit'

&model = INPUT &parml=cKeyType &dataTypel = CHARACTER
&mode2 = INPUT  &parm2=iKeyNum &dataType2 = INTEGER
&mode3 = OUTPUT &parm3=dAvailCredit &dataType3 = DECIMAL

If you use dynTaunch.i, you must also include thisreference in the Definitions section of your
procedure so that the variables it uses are properly defined:

{dynTaunch.i &define-only=YES}

Next comes the standard error checking include file, checkerr. i, which is described in the
Progress Dynamics Developer’s Guide:

{checkerr.i &display-error = YES
&return-only = YES}

These arguments mean that an error will be displayed if thereis one (because the code is being
executed on the client, where the error dialog can be displayed), and the code will return out of
the procedure if there is an error, but will not pass a specific error condition to its caller.



Writing Super Procedures for Progress Dynamics Objects

Finaly, the code locates the new dynamic fill-in field AvailCredit in the Viewer, and setsits
SCREEN-VALUE to the Credit limit that came back from the serve:

ASSIGN 1ilLookup = LOOKUP("AvailCredit", cFieldNames)
hField = WIDGET-HANDLE(ENTRY(iLookup, cFieldHandles))
hField:SCREEN-VALUE = STRING(dAvailCredit).

1.7.2 Testing the completed business logic procedure
Here isthe complete procedure:

PROCEDURE ShowAvailCredit:
/ B o e o o
Purpose: Retrieves the Customer's Credit Limit from the server
and displays it in the Viewer.

DEFINE VARIABLE hDataSource AS HANDLE NO-UNDO.
DEFINE VARIABLE cFieldNames AS CHARACTER NO-UNDO.
DEFINE VARIABLE cFieldHandles AS CHARACTER NO-UNDO.
DEFINE VARIABLE 1iLookup AS INTEGER NO-UNDO.
DEFINE VARIABLE hField AS HANDLE NO-UNDO.
DEFINE VARIABLE iKeyNum AS INTEGER NO-UNDO.
DEFINE VARIABLE cKeyType AS CHARACTER NO-UNDO.
DEFINE VARIABLE dAvailCredit AS DECIMAL NO-UNDO.
{get ATTFieldNames cFieldNames}.
{get AT1FieldHandles cFieldHandles}.
hDataSource = DYNAMIC-FUNCTION('getDataSource':U IN TARGET-PROCEDURE) .
hDataSource = DYNAMIC-FUNCTION('getDataSource':U IN hDataSource).
IF VALID-HANDLE (hDataSource) THEN
ASSIGN cKeyType = "CustNum"
iKeyNum = INTEGER(DYNAMIC-FUNCTION
('columnStringValue':U IN hDataSource, "CustNum":U)).
ELSE
ASSIGN 1ilLookup = LOOKUP("OrderNum", cFieldNames)
hField = WIDGET-HANDLE(ENTRY (iLookup, cFieldHandles))
iKeyNum = INTEGER(hField:SCREEN-VALUE)
cKeyType = "OrderNum".
{dynlaunch.i &PLIP = 'oe/customerplip.p'
&IProc 'AvailCredit'
&model = INPUT  &parml=’cKeyType’ &dataTypel = CHARACTER
&mode?2 INPUT  &parm2=’iKeyNum’ &dataType2 INTEGER
&mode3 = OUTPUT &parm3=’dAvailCredit’ &dataType3 = DECIMAL

}
{checkerr.i &display-error = YES
&return-only = YES}
ASSIGN 1ilLookup = LOOKUP("AvailCredit", cFieldNames)
hField = WIDGET-HANDLE(ENTRY (iLookup, cFieldHandles))
hField:SCREEN-VALUE = STRING(dAvailCredit).
END PROCEDURE.
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To try out the finished application window:

1 ¢ Launch orderbrowsewin and select an Order:

1ol x|
Eile Window Help
xs=-s . . . @ @ ==
Order Num|Cust Num|Ordered  [Shipped  [Promised [Carrier {instructions A
1 5301/26/38 01/31/1998 |01/31/98 FlyByMight Couner
2] 0 10/10/97 vH
3 BE 05/23/97 09/28/1997 09/28/97 Standard Mail
4 E3MA7/98 (1/221993 01/22/99 Standard Mai
5 7202A12/38 0211741938 |02/17/38 |Standard Mail ) )
E 10241798 0241641998 02/16/98  Standard Mail o
7 5103/06/398 03/11/1938 03411498 |Standard Mail
8 3809M8/97 09/231997 09/23/97 |Standard Mai
9 5102/22/38 02/27/1998 02/27/98  Standard Mail
10 11.01/21/98 01/26/1998 |01/26/98 FlyByMight Counier  Take a hike
Al 2601/28/98 02/02/19398 |02/02/98 ‘Walkers Delivery >
1 4
=l 4 € R¥EFDOS

2 ¢ Double-click on the Order to bring up orderfoldwin:

* Order Maintenance =10f x|

Fie NMavigabion ‘Window Help

s EHe X @ 2 e e » s
Order | Ordentines]
| Orderbur I Cust Nure 21 O The vl :
Ouderect [10/05/57 _|Promicet [10/20797 _[Shipped: 1072071997

Camier: IWaIkers Delveny PO: I
Instruictions: I
Tems: [Net30 Credit Caret | Visa =l

Sales HeprIHXM Order Slamalﬁ}"bped 'i
BHI'lDlD;I o Ship Ta ID;I 0
wharehouse Murm: I [a]
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Remember that some of the linksyou defined in the Container Builder set up a connection
from the browse window to the maintenance window. These are the links that have
THIS-OBJECT (the maintenance window) as the Source for the link. These pass-through
links allow the Order data to be retrieved and displayed by the Order Viewer on Page 1,
and also allow the OrderLine SDO on Page 2 to retrieve the Order Number to use for
filtering its own query.

3 ¢ Sdect Page 2. Then select the Available Credit field you created and tab out of it. The
Leavetrigger fires, which runs showAvailCredit intheViewer's custom super procedure
orderlinsuper.p. ThisinturnrunsAvailCredit inthe customerplip.p procedure,
which returns the Customer Credit Limit for display:

* Order Maintenance - |0] x|
e Mavigabon ‘Windaw  Help |
GEmEs X 2 e e
iR DrderLims]
o gm G X 2 e BT
Order Murn|Line Mum| [tem Mum) Frice|  Qiy|Discount|Extended Price|Order Line Status =
2 2 43 .78 14 8% 71.19 Shipped
2 3 13 10053 73 25% E51.16 Shipped
2 4 El 1260 23 25% 21563 Shipped
2 5 42 37.00 54 25% 1.776.00 Shipped
Order Murr: | N
Line Nun: |1 Available Credit (520000 |
Item Mum: 13
Price:{z. 75 _]
Qhe]42
Discount: |2 5%
Extended Prices |3 . 00 1
Order Line Status: | Shipped

1.8 Building a custom super procedure for a browser

Any Progress Dynamics object can have a custom super procedure, not just aViewer. To
illustrate this, you can build one for a dynamic Browser to do the same thing the first Viewer
example did: to highlight abrowse cell if the Balance is within $5000 of the Credit Limit.

Remember that there are only limited visual modifications that can be made to an individual
browse cell on display of a particular row, including changing the background color, and the
font or the format of the data. So for your purposes, the highlight action works well, since it
changes the background color.

1-45



Progress Dynamics Programming Handbook

1-46

Y ou can move some of the same code from the Viewer example into a custom super procedure
for aBrowser. To the extent that the same actions apply, this code could be factored out al the
way up to the level of the datavis or even the visual class, but you do not go that far in this
example.

To build the example, create a new structured procedure called custbsuper.p. First it needs a
local version of initializeObject. Like thefirst version of the Viewer super procedure, this code
assumesthat it is serving only a single browser instance, so initializeObject stores attribute
valueslocally for other functionsto use. First the code sets the ScrollRemote attribute in the
Browser to True. This attribute causes the Browser to define theinternal procedure rowDisplay
as atrigger procedure for the Browser's ROW-DISPLAY Progress event, which occurs each
time arow of datais displayed to the browse widget. This event gives you the opportunity to
intercept the display, check datavalues, and make limited changes (as noted above) to the cells
in the browse.

This section contains information on custom super procedures for browsers, including:
. Useful browser properties

*  Coding the rowDisplay procedure

. Creating the other support functions

. Defining the custom super procedure for a browser

. Changing browser attributes for the master and instance

1.8.1 Useful browser properties

After thisthe code runs the standard initializeObject behavior and then captures three property
values localy:

. The DisplayedFields property holds a comma-separated list of all the column namesin
the browse. Since you are only interested (for the purposes of this example at least) in
looking at valuesin the browseitself, thisisall you need. Note that the AllFieldNamesand
AllFieldHandles properties are defined for the Browser, asthey are for Viewers, but they
hold only the name and handle of the browse widget itself, along with any additional fields
or other widgets that you might add to the Browser’ s frame, not the names and handles of
the browse columns themselves. So they are not useful for your purposes here.

TheFieldHandles property holds a comma-separated list of the widget handles of the
browse cells, in the same order as the DisplayedFields list.
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. The QueryRowObj ect property holds the handle of the record buffer for the RowObject
table in the SDO that is used to popul ate the browse. This is needed because, within the
ROW-DISPLAY event trigger where the custom code executes, it is not possible to
inspect the SCREEN-V ALUEs of the cellsthemselves, so the widgetV alue function looks
at the corresponding RowObject fields instead:

PROCEDURE 1initializeObject
/-,': _____________________________________________________________________

Purpose: Scrol1Remote enables the rowDisplay trigger on the browse's
ROW-DISPLAY event, used to customize cell color etc.

Parameters: <none>

Notes:

DYNAMIC-FUNCTION("setScrol1Remote™ IN TARGET-PROCEDURE,
TRUE) .

RUN SUPER.

{get DisplayedFields gcFields}.
{get FieldHandles gcHandles}.
{get QueryRowObject ghBuffer}.

END PROCEDURE.

The variables gcFields, gcHandles, and ghBuffer must be defined in the Definitions section of
the procedure, so that they are scoped to the procedure as a whole:

DEFINE VARIABLE gcFields AS CHARACTER NO-UNDO.
DEFINE VARIABLE gcHandles AS CHARACTER NO-UNDO.
DEFINE VARIABLE ghBuffer AS HANDLE NO-UNDO.

1.8.2 Coding the rowDisplay procedure

Next you need to code the rowDisplay procedure where your custom logic iswritten. This
corresponds to the rowDisplay procedure in the Viewer custom super procedure. The name of
this procedure is significant because, as described earlier, the standard Browser code
automatically defines thisinternal procedure as the event procedure for the ROW-DISPLAY
event when the Scrol|Remote property is set on.
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Thereisasmall amount of standard Browser codefor rowDisplay, soit must first RUN SUPER.
Then it can contain exactly the same statements as a corresponding Viewer. Y ou will create
equivalent support functions to make this work properly:

PROCEDURE rowDisplay:
/:’: _________________________________________________________________________

Purpose: This procedure holds any custom client-side display Tlogic
for the Browser.

Parameters: <none>

Notes:

RUN SUPER.
IF DECIMAL (widgetValue('CreditLimit')) - DECIMAL (widgetValue('Balance'))
LT 5000 THEN
highlightWidget('Balance').

END PROCEDURE.

1.8.3 Creating the other support functions
Now create the support functions to make this work.

The widgetHandl e function can be the same asin the Viewer example, becauseit usesthe same
gcFields and gcHandles variables, even though those are derived from different object
properties.

The widgetVa ue function, however, looks a little different because, as noted, you cannot
reference the cell values of the browse cells from within the ROW-DISPLAY event. For this
reason the code refers back to the SDO’s RowObject record buffer, captured from the
QueryRowObject property, to get the field value from there:

FUNCTION widgetValue RETURNS CHARACTER
( pcColumn AS CHARACTER ) :
/:’: _________________________________________________________________________
Purpose: Returns the value of the requested browse column
from the RowObject buffer.
Params: INPUT pcColumn AS CHARACTER
Notes:

DEFINE VARIABLE hField AS HANDLE NO-UNDO.
hField = ghBuffer:BUFFER-FIELD(pcColumn).
RETURN STRING(hField:BUFFER-VALUE).

END FUNCTION.
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The highlightWidget function, like any other functions that just use widgetHandle and
widgetValue, can be the same code as for the Viewer example.

1.84 Defining the custom super procedure for a browser
To make this new procedure a custom super procedure for a Customer Browser:

1 ¢ Inthe AppBuilder, use the Open Object dialog box to open the Browser property sheet:

X
—Filter:
Object Filenarme: Module: I <hllx d
Type: I <A1l j
Object Filename |Dbiect Tupe CodelPdeuct todule CodelDbiect Diescription |Dbiect Path =
cntainrpby Static5DY y-obj Container Links Yiewer /obj
containery StaticSDY by Container Wiewer w/obj
custaddw Dyn0hbic OE Folder Page with 500 /Browser/\iew
custhrowsewin DynObic OE custarmer browse windaw
custdywin Dyr0bic OE Dwramic: Customer “indow _I
cugtioldwin DiynFald 0E Folder with iewer an Page 1
custamerb DryrBrow af-obj2
custamerfulla DynS00 0E DunSD0 far customer oe
custarmerlagep DLPoc OE Lagic Procedure far customer osd =
4 3
Object Filename: | customerfulls |L| Open I
Cancel |

2 ¢ Set the custom super procedure in the AppBuilder’s property sheet for the Browser.

1.8.5 Changing browser attributes for the master and instance

To see the Credit Limit and Balance columns more easily, rearrange the column order in the
Selected Fieldslist to move them to the front of the column list. Launch your dynamic window
containing the Customer Browser to see the effect of your custom super procedure logic:

* Customer Selection o =] S|
Elle ‘Window Help
€ & > B | Edit Help
2 Urpon Frisbee 27,600 43763 Rattipolku 333
3 Hoops 75,000 1.195.95 Suite 415
4G Fighing Ltd 15,000 1423514 Unit 2
5 Match Paint T ennds 11.000 10.00 66 Homer PI
6 Fanatical Athletes 38,500 1,202 €6 20 Bicep Bridge Foad b
7|Aerobics valine Ky 13500 1,112 44 Peltolangis 3
B8 Game Set Match 15,000 8,254.00 Box B0
9/ Pihtiputaan Pyora 29,500 1.242 14 Putikontie 2
10Just Joggers Linited 22,000 1.222.11 Fairwind Trading Est
11| Keiladu ja Biljardi 10,900 1,186.80 Vatturiemenkuia & &
-
4 »
Gde=l2e 7 RELOS
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Using the client logic API

Theclient logic API isacollection of functions (extending the visua class) and a programming
standard that support easier development of client-side user interface logic in containers,
browses, viewers, and other visual objects.

The client logic API essentially supports widget manipulation in containers, browses, viewers,
and visual objects in both static and dynamic objects. For example, you might want to enable
some fields in a dynamic viewer based upon the value of another field. The API, in particular,
makesit much easier to associate code with one browse or viewer and have that code manipulate
widgetsin adifferent browse or viewer (aslong as both are in the same container).

Y ou can usethe client logic API in static object code or in custom super proceduresfor dynamic
objects.

Y ou need to write client logic for each rendering engine separately. An application for both the
GUI and DHTML clientsmust maintain two versionsof client logic, onewrittenin 4GL for GUI
rendering and another written in JavaScript for Web rendering. See the Progress Dynamics Web
Development Guide for information on DHTML client devel opment.

1.9.1 Basic rules

The API useswidget to identify an object that can be accessed or modified using the API. These
objects include any object with awidget handle in the Progress environment, plus
SmartDataFields (which use the procedure handle).

NOTE: Theclientlogic API does not support toolbar button manipulation.

Thefunctions of the client logic API are, for the most part, intended for usein comparisons and
assignments. For example:

IF widgetIsModified("customerviewv.discount":U) THEN
enableWidget("customerviewv.terms":U).

tempDiscount = INTEGER(widgetValue("discount":U)) * 1.10.

Restricting your use of the API to comparisons and assigns will assure you of the best results
for migrations to future versions of Progress Dynamics.

1.9.2 Logic
The client logic API supports code written in the following locations:

. Static object code.

. Custom super procedure logic associated with containers, browses, and viewers.
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For dynamic objects, while you can use the API in any function or internal procedure of the
custom super procedure, the following are usually the best places to put client logic code:

. rowDisplay internal procedures.
«  Widget event procedures.
«  ADM override procedures and functions.

NOTE: Youcannot usetheclient logic APl inthe main block of the custom super procedure.

rowDisplay internal procedures

For your custom super procedures, take advantage of this procedure and place appropriate client
logic codeinside. Thistechniqueis parallel to the validation procedures of the SDO, in that it
provides a hook where you can put code and benefit from the supplied standard behavior.

Unless noted in the description of the function, the API only supports actions within a browse
rowDisplay internal procedure that are supported by the 4GL for the browse ROW-DISPLAY
event.

Widget event procedures

The standard name for Ul event procedures is <widget><event>. For example,
CreditLimitLeave, indicates ON LEAVE OF CreditLimit.

The Migration Utility converts existing embedded trigger code blocks into super procedure
internal procedures with this naming convention, so thisis the recommended standard for new
Ul event procedures (the Event Action).

Note that you first need to define your own Ul events using the Dynamics Repository
Maintenance Tool or the dynamic property sheet.

ADM overrides

Usethe APl in ADM overrides as you would use any of the APIs described in the ADM
documentation. See the ADM documentation for more about overrides.

Error handling

Theclient API doesnot raiseerrors, since errorsat the client level are not desirable. If Dynamics
cannot locate a referenced object, or it does not support the specified operation, then the
function returns FAL SE or unknown if the function has acharacter or handle return. Dynamics
raises no other visible error condition.

1-51



Progress Dynamics Programming Handbook

1-52

TARGET-PROCEDURE

When using the client API from a super procedure, always remember to invoke internal
procedures and functions IN TARGET-PROCEDURE from a super procedure.

1.9.3 Object qualification

Inthe API signatures, name is the widget name or SmartDataField name of the object you want
to manipulate. In some methods, you can supply anamelist, whichisa CHARACTER string of
one or more widget or SmartDataField names. Separate multiple names with commas without
intervening spaces.

Client logic code on the GUI client supports both qualified and unqualified names, as described
in the next sections.

Unqualified names

When you supply just the widget names, these are considered unqualified names. The APIshave
the ability to resolve unqualified names where there is no ambiguity. Using unqualified names
speeds code writing and promotes reuse of code. For example, you can move code with
unqualified names from one object to a similar object without changing it.

In the GUI client, unqualified widgets are qualified by a search agorithm based on where the
code containing the unqualified reference is written.
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The following table describes how each type of object finds objects with unqualified instance
names:

Object type Qualification method Unqualified examples
Container Does not support unqualified NA
names.
Browse Checks for object in the browse ordernum
first. orderdate

Then checks for widgets (data
fields only) in viewers with the
same data source.

Dynamics uses the first widget
found.

Viewer Checksfor awidget in that object | orderfullo.ordernum
first (datafieldsand local fields). | orderlinefullo.ordernum

Then checks for widgets (data
fields only) in sibling viewers
(viewerslinked totheviewersdata
source).

Dynamics uses the first widget
found.

The search algorithm is complicated a bit by references to SBO fields. Suppose a viewer
displays fields from an SBO that draws data from several SDOs. To fully qualify which data
source (SDO) fields are sources for viewer fields, the field is qualified by the SDO name:
SDOname . fieldname. For example, orderfullo.ordernum and orderlinefullo.ordernum.

So, to dedl effectively with this use caseg, first, the API treats names with asingle qualifier asa
field name qualified with an SDO name. If it fails to find the named widget, it then treats the
first qualifier as an SDO name qualifier.

In an SBO-based viewer, an unqualified widgetname will find alocal widget with a matching
name before looking in the SBO for a qualified field. The search to locate the widget in
data-source siblingsis done after checking whether the unqualified field matchesan SBO field.
The unqualified search will return ahandle even if the request is ambiguous and more than one
field matches the unqualifed name, so the qualifier should be used to guarantee precision. The
qualified search is also faster.
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Qualified names

Use qualified names when writing complex code or when the rules for resolving unqualified
names does not meet the needs of your application.

Object names can be qualified by one of the methods described in the table below. They are
searched depending upon the location of the client logic. If thefirst entry in alist of objectsis
qualified and othersinthelist are nat, that first qualifier extends as adefault to other unqualified
itemsinthelist:

Qualification

Description

Examples

With the Self For abrowse or viewer, Dynamics checksfor awidget (datafields | Self.custnum
keyword. and local fields) in that object only. It uses everything after se1f.
asthefield name. Inthe second example, orderfullo.orderdate | sa1f.orderfullo.
isthe field name. orderdate
For a container, there is no support for the self qualifier.
With the For abrowse, Dynamics checks for awidget in that object only. Browse.contact
Browse
keyword. For aviewer, Dynamics gets the viewer’s data source and checks | prgyse. empnum
for awidget in its browse data target.
For acontainer, thereis no support for the browse qualifier.
NOTE: BROWSE isanalowed 4GL variable. Y ou cannot use
awidget name of “Browse” with the client logic API.
Withan SDO | For abrowse or viewer, Dynamics finds the SDO in the object’s Eeneﬁ' tsfullo.
name and container source and checksfor awidget inthe SDO’ sbrowse data rowse.- empnum
Browse
target.
keyword. customerfulllo.
For a container, Dynamics checks for awidget in the SDO’s Browse.name
browse data target.
With an SDO For abrowse or viewer, Dynamics finds the SDO in the object’'s | salesrepfullo.
name. container source and checksfor awidget inthe SDO’ sdatatargets, regton
but checks the update source first. The first widget found is used.
ggstomezfu11o.
1scoun

For a container, Dynamics checks for awidget in the SDO’ s data
targets but checks the update source first.

Dynamics uses the first widget found.
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Qualification

Description

Examples

With an SBO Any use of afield name from an SBO must be qualified with an orgergb?i Browse.
r r .
name and SDO name; SBOname . SDOname. fieldname. 8rd§rd§te°
Browse
keyword. In abrowse or viewer, Dynamics finds the SBO in the object
container source and checks for awidget SBO’ s browse datatarget ETgJV:ZeeSbO .
In acontainer, Dynamics checksfor awidget in the SBO’sbrowse employeefullo.name
data target.
With an The instance name needs to be a browse, viewer, or visual object | customerviewv.name
Instance name. | that supports the internal WidgetHandle function.
It uses everything after the instancename. asthe field name. Inthe Orge f‘\p ?‘%VV-
. . oraertullo.
second example, orderfullo.shipdate isthe field name. shipdate
For abrowse or viewer, Dynamics gets the object’ s container
source and checks for awidget in that object instance within its
container.
For a container, Dynamics checks for awidget in that object
instance of the container.
With an SBO Any use of afield name from an SBO must befirst qualified with die]r;sl%x])- "
name. an SDO name: SBOname.SDOname.fieldname. rremtutio. 1temnum

If the viewer qualifiesthe fields with an SDO name (because they
have been defined for an SBO), Dynamics uses the SDO namein
the search, otherwiseit uses only the field name.

In abrowse or viewer, Dynamics finds the SBO in the object
container source and checksfor awidget in the SBO’ s datatargets
that map to the SDO, but checks the update source first. The first
widget found is used.

In acontainer, Dynamics checks for awidget in the SBO's data
targetsthat map to the SDO, but checksthe update sourcefirst. The
first widget found is used.

employeesbo.
benefitsfullo.ext
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194 Client logic functions

Table 1-1 summarizes the functions and procedures that make up the client API. For complete
documentation, see the Progress Dynamics ADM2 API Reference.

Table 1-1: Client logic functions (1 of 6)
Function Description
assignFocusedWidget Sets focus to the named object. Not supported for

SmartDataFields and returns FAL SE if attempted for
SmartDataFields.

assignWidgetValue

Takes the name of one object and a character screen value as
input and sets the SCREEN-VALUE of the object. The
Datavaueisset for aSmartDataField. (Thiswould awaysbe
the key field for alookup even where the display field is
different.) This function sets DataM odified to make the
toolbar enable saving data (it behaves asif the user actually
changed the field value manually). DataModified is set to
TRUE whether or not the field is enabled.

assignWidgetValuel ist

Takes the name of one or more objects and character screen
valuesand adelimiter asinput and setsthe SCREEN-VALUE
of the objects. The DataValueisset for aSmartDataField (this
would always be the key field for alookup even where the
display field is different).

This function sets the DataM odified attribute to force the
toolbar to enable saving data (it behaves asif the user actually
changed the field value manually). The DataModified
attribute is set to TRUE whether the field is enabled or not.
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Table 1-1: Client logic functions (2 of 6)
Function Description
blankWidget Blanks the SCREEN-VALUE of the objectsin the namelist.

The DataVaueis blanked for a SmartDataField (thiswould
always be the key field for alookup even where the display
field is different).

This function sets the DataM odified attribute to force the
toolbar to enable saving data (it behaves asif the user actually
changed the field value manually).

This does nothing to objects that do not support
SCREEN-VALUE and to objects where a blank screen value
does not make sense, such as toggle boxes. It blanks a
combo-box by setting itslist items to null.

clearWidget Clears any value currently in the widget. Currently, if a Save
is attempted on awidget before a new value is provided, the
widget will revert to itslast saved value.

disableRadioButton Disables the specified radio button of the radio set objects
identified in the namelist. Returns FALSE if awidget in the
listisnot aradioset, if awidget inthelistisnot found, or if the
button number isinvalid.

disableWidget Disables the objectsidentified in the namelist.

For SmartDataFields, it runs the disableField function. Note
that disableField is not a generic SmartDataField function,
therefore this API is only supported for SmartDataFields that
have disableField defined. If afield in thelist isnot found, or
a SmartDataField without disableField isincluded in the list,
disableWidget returns FALSE.

enableRadioButton Enables the specified radio button of the radio set objects
identified in the name list. Returns FALSE if awidget in the
listisnot aradioset, if awidget inthelistisnot found, or if the
button number isinvalid.
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Table 1-1: Client logic functions (3 0of 6)
Function Description
enableWidget Enables the objects identified in the name list. For

SmartDataFields, it runs the enableField function. Note that
enableField is not ageneric SmartDataField function,
therefore this API is only supported for SmartDataFi elds that
have enableField defined. If afield in thelist is not found, or
a SmartDataField without enableField isincluded in the list,
enableWidget returns FALSE.

formattedWidgetVaue Returns the SCREEN-VALUE of the object, or in the case of
abrowse column when in aROW-DISPLAY trigger, the
STRING-VALUE from the RowODbject buffer field. The
Datavalueisreturned for a SmartDataField (this would
always be the key field for alookup even where the display
field isdifferent). For example, you could use this function to
get the formatted value of asingle field to use for
comparisons.

formattedWidgetValuelist | Takesthe name of one or more objects and returns the
SCREEN-VALUE of the object or objects. For example, use
this function to retrieve the formatted values of several fields
to assign their screen values to other fields.

If the object is a browse column (called from within a
ROW-DISPLAY trigger), the STRING-VALUE from the
RowObject buffer field is added to the list of returned values.

If the object isa SmartDataField, the DatavVaue field is
returned. The DataValue field is always the key field, even
when the display field is different.

If afieldinthelist is not found or afield has an unknown
value, the function returns “?” for its value in the returned
character list.

hideWidget Hides the objects identified in the namelist (and their popup
buttons). For SmartDataFields, it invokes the hideObject
method.
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Table 1-1: Client logic functions (4 of 6)
Function Description
highlightWidget Sets the background and foreground colors (FGCOL OR and

BGCOLOR widget attributes) of the named objectsto a
standard highlight color, depending on the value of the
highlightType argument. For example, you might want to
change the background color of afield with an invalid value
tored.

resetWidgetValue Resets the SCREEN-VALUE of the objectsidentified in the
name list back to its original value from its data source. If a
fieldinthelistisnot found or thereisno datasourcefor afield
inthelist, FALSE isreturned and it will processall othersin
the list.

toggleWidget Reverses the value of one or more objects of type LOGICAL
inthe namelist. Theformat of thewidget isused to reverseits
SCREEN-VALUE. For example, alogical with aformat of
credit/debit would change a“ credit” screen-value to “debit”.
A null valueis not changed and FAL SE is returned.

This function sets the DataM odified attribute to force the
toolbar to enable saving data (it behaves asif the user actually
changed the field value manually).

viewWidget Views the object or objectsidentified in the namelist (and
their pop-up buttons). For SmartDataFields, it invokes the
viewObject method.

widgetHandle Returns the handle of the requested object. For a basic object
it returns the widget-handle. For a SmartDataField it returns
the procedure handle.

widgetlsBlank Returns TRUE if thewidget isblank, otherwise FALSE. If the
namelist contains more than one object, then the function
returns TRUE if al of them are blank, otherwise FALSE.

widgetlsFocused Returns TRUE if the widget has focus. Thisis not supported
for SmartDataFields. This returns unknown if the field is not
found or if the widget is a SmartDataField.
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Table 1-1: Client logic functions (5 of 6)
Function Description
widgetlsModified Returns TRUE if the MODIFIED attribute or itsequivalent is

set for the object, otherwise FALSE. If the name list contains
more than one object, then the function returns TRUE if any
of them have changed, otherwise FALSE. If any field in the

name list is not found, unknown is returned.

For example, use this function to check if any of multiple
valuesinvolved in a calculation or expression have been
modified.

widgetlsTrue Returns TRUE if the value of aLOGICAL object is TRUE,
otherwise FALSE. This function does not support
SmartDataFi elds. Thisfunction returnsunknown if thefieldis
not found, if the value of the LOGICAL is unknown, if the
widget isnot a LOGICAL field, or if thewidgetisa
SmartDataField. Contrast with the widgetValue function,
which returns a CHARACTER value.

widgetLongCharVaue Returns the longchar value of afield. The widgetValue
function cannot return longcar values.
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Table 1-1: Client logic functions (6 of 6)
Function Description
widgetValue For most objects, returns the INPUT-VALUE of the object.

For abrowse column within a ROW-DISPLAY trigger, the
function returns the BUFFER-V ALUE from the RowObject
buffer field. If INPUT-VALUE returns a4GL error because
thevalueisactually blank, widgetlsBlank will beinvoked and
blank will be returned. For SmartDataFiel ds, which do not
have a standard function for returning an unformatted value,
this function does nothing and returns unknown.

widgetValuelList Takes the name of one or more objects and a delimiter and
returns the INPUT-VALUE of the object. In the case of a
browse column reference from within a ROW-DISPLAY
event, it returns the BUFFER-VALUE from the RowObject
buffer field. SmartDataFields do not have a standard function
for returning an unformatted val ue so this function does
nothing for SmartDataFields and returns unknown.

If afield inthelist is not found or afield has an unknown
value, the function returns “?’ for its value in the returned
character list.

1.10 Organizing logic at the level of procedures or functions

Asagenera rulewhenwriting your client-sidelogic, whether it isinvoked from the rowDisplay
procedure or from a Ul Event Action procedure or both, it is advisable to keep it asmodular as
possible, so that asingle logical action is coded asasingleinternal procedure or function. This
makesit simpler to invoke the samelogic from both the Display event and aparticular Ul Event.
In addition, it makesit more straightforward to convert logic as needed to another form, such as
JavaScript for aWeb interface, and al so facilitates the conversion of client code to rules data at
alater time. For example, if the code must invoke a specialized block of code on some event,
for example to check acredit card number, then if you write just the credit card checking code
as adistinct function or procedure, it will be smpler to separate that code, which you must
either write by hand for the Web or replace with a standard Web routine to do the same thing,
while preserving the standard client API code for the rest of the logic. At alater date, then, it
will be more redlistic for amigration tool to convert the standard API logic to data, while
leaving in calls to specific additional functions you have written.
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1.11 Customizing dynamic lookup behavior in viewers
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The dynamic Lookup supports three custom event “hooks’ designed to allow devel opersto
extend the behavior of the Lookup in various ways. This section describes three named events
that the L ookup support code publishes, and which custom client code can subscribeto in order
to get behavior that goes beyond what the standard L ookup provides. Y ou can learn more about
the dynamic Lookup and the many features of its property sheet in the Developer’s Guide.

1.11.1 LookupEntry event

On entry of the lookup field, the enterlookup procedure in the L ookup support procedure
Tookup.p publishes TookupEntry with the following parameters:

DEFINE INPUT PARAMETER pcScreenValue AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER phLookup AS HANDLE NO-UNDO.

A description of the parametersis as follows:
. pcScreenValue — Thisis the dynamic Lookup’s current screen value

. phL ookup — Thisisthe handle of the dynamic Lookup itself (the SmartDataField™
instance)

The handle of the Lookup instance is useful when your viewer contains multiple Lookups and
you need to determine which Lookup caused your hook to fire.

To use this event, add a procedure to your Viewer's custom super procedure with the name
lookupEntry and the above parameters.

Using PUBLISH and SUBSCRIBE properly in super procedures

IninitializeObject in the super procedure supporting the Lookup, before the RUN SUPER
statement, subscribe your Viewer to the event using the statement:

SUBSCRIBE PROCEDURE TARGET-PROCEDURE TO "TlookupEntry":U IN TARGET-PROCEDURE.
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Note the format of this SUBCRIBE statement carefully. It is essential that you always keep in
mind that events should almost never be published by or directly subscribed to in super
procedures. The super procedure acts in the background on behalf of application objects such
as Viewers. Thus a SUBSCRIBE statement in a super procedure will normally be qualified by
PROCEDURE TARGET-PROCEDURE, meaning that the subscription is registered on behalf of the
Viewer or other object, not the super procedure itself. And the event will also be qualified by
IN TARGET-PROCEDURE, meaning that the interpreter will respond when the event occursin the
Viewer or other object, not in the super procedure. Likewise, a PUBLISH statement in super
procedure code should normally be of the form:

PUBLISH <event-name> FROM TARGET-PROCEDURE.

In this way the interpreter responds to the event as if it had actually come from the supported
SmartObject, and not from the super procedure itself. Forgetting these forms can cause
frustrating problems, when events seem not to occur or seem not to be responded to properly.

The lookupEntry event is used within the Lookup super procedure lookup.p itself to save the
current screen value of the Lookup so that on leave of the Lookup you can seeif the Lookup has
been programmatically changed and allow the standard L ookup codeto fire, validating the new
value. Possible uses in application-specific code could be for programmatic manipulation of
properties at run time, or possibly customization of the value based on the value of other fields
on your viewer,

1.11.2 LookupComplete event

Thisevent occurs on leave of the Lookup (published by the procedure leavel ookup in lookup.p
and also on return from the selection of arow in the Lookup browse in the procedure
rowSelected in lookup.p. LookupComplete has the following parameters:

DEFINE INPUT PARAMETER pcFieldNames AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER pcFieldValues AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER pcKeyFieldValue AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER pcNewScreenValue AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER pcOldScreenValue AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER pl1BrowseUsed AS LOGICAL NO-UNDO.
DEFINE INPUT PARAMETER phLookup AS HANDLE NO-UNDO.
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Chapter 1, “LookupDisplayCompleteEvent parameters,” describes the lookupCompleteEvent
parameters.

Table 1-2: LookupCompleteEvent parameters

Parameter Description

pcFieldNames A comma-delimited list of field names (in
theform table.fieldname) which includesthe
key field, the displayed field, al the selected
browse fields and the selected linked fields,
each field appearing only oncein thelist.

pcFieldValues A CHR(1)-delimited list of the
corresponding values for the fieldsin
pcFieldNames.

pcKeyFieldValue The key field value of the selected record .

pcNewScreenValue The currently displayed field
SCREEN-VALUE

pcOldScreenValue The previously displayed field
SCREEN-VALUE before the Lookup was
done, which you use to check if the value
changed.

pIBrowseUsed Thislogical parameter equals YESif the
new record was selected from the Lookup
browse, or NO if the new record was
selected as aresult of manually entering a
value without using the L ookup browse.

phL ookup The handle of the Lookup SmartDataField
instance, used to determine which Lookup
on your Viewer caused the event to occur (if
your Viewer contains multiple Lookups).
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To use this event, simply add a procedure to your Viewer’s custom super procedure with the
name lookupComplete and the above parameters. Then in initializeObject of your custom
super procedure, before the RUN SUPER statement, add the following line:

SUBSCRIBE PROCEDURE TARGET-PROCEDURE TO "TookupComplete":U
IN TARGET-PROCEDURE.

This hook is useful if you need to control the updating of related fields to the Lookup field
whenever anew value is selected. Remember that the linked fields and widgets instance
properties of the Lookup can be used to automatically update related fields, so thisevent isonly
really for exceptional circumstanceswhere perhaps specific formattingisrequired of therelated
fields. It might also be necessary to pass new or linked values on to other viewers, in which case
this event could also be useful.

1.11.3 LookupDisplayComplete event

This event occurs as soon as the Lookup has displayed its valuesinto the L ookup's fill-in and
linked widgets. The difference between the lookupComplete and |ookupDisplayComplete
hooks is mainly that the lookupDisplayComplete hook fires every time the lookup displays
something. Thisincludes when a viewer initializes.

The lookupDisplayCompl ete event is published from displayL ookup in Tookup.p with the
following parameters:

DEFINE INPUT PARAMETER pcFieldNames AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER pcFieldValues AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER pcKeyFieldValue AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER phLookup AS HANDLE NO-UNDO.
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Table 1-3 describes the lookupDi splayCompl eteEvent parameters.

Table 1-3: LookupDisplayCompleteEvent parameters
Parameter Description
pcFieldNames A comma-delimited list of field names (in the form

table.fieldname) which includes the key field, the displayed
field, all the selected browse fields and the selected linked
fields, each field appearing only once in the list

pcFieldValues A CHR(1)-delimited list of the corresponding values for the
pcFieldNames.

pcK eyFieldValue The key field value of the selected record .

phL ookup Thehandle of the Lookup SmartDataFieldinstance, and isused

to determine which Lookup on your Viewer caused the event
to occur (in the case where your Viewer contains multiple

Lookups).

To use this event, smply add a procedure to your Viewer’s custom super procedure with the
name lookupDisplayComplete and the above parameters. Then in initializeObject of your
super procedure, before the RUN SUPER statement, add the following line:

SUBSCRIBE PROCEDURE TARGET-PROCEDURE TO "TookupDisplayComplete":U
IN TARGET-PROCEDURE.

Thisevent isuseful if you want to use the valuesin the linked fields when the Viewer starts up.
ThelookupComplete hook would not be available at thistime, asthe L ookups have not actually
been used yet. It might also be necessary to pass new or linked values on to other Viewers, in

which case this event would also be useful.
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The Progress Dynamics™ framework provides you with anumber of Objects and Object types
(classes) you can use to build applications. Each of these has its own attributes or properties,
and its own behavior. These objects are organized into a class hierarchy, and objects of agiven
classinherit attributes and behavior from all the classes above them in the hierarchy.

Y ou can extend this class hierarchy to create custom objects of your own and create new
attributes and associate them with your newly created classes. Y ou can either extend off the
bottom of the class hierarchy (by extending a class at the bottom of the hierarchy tree) or in the
middle of the class hierarchy. This chapter provides a prescribed approach for performing these
tasks and discusses the pros and cons of both approaches. It includes these topics:

. Introduction

*  Extending the behavior of standard objects
»  Defining new attributes and default values
»  Extending the class hierarchy

. Changing the object type of a set of objects
. Using and extending dynamic basic objects
. Extending object classes tutorial

. More complex customization
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Introduction

In this chapter, the term Object generally refers to Progress® SmartObjects™ (both static and
dynamic) and other procedure-based objects or dynamic versions of basic objects, such asfill-in
fields and buttons. The term Object type refers to a Class. Object type and Class are used
interchangeably in this chapter.

Thefirst part of the chapter describes the class structure of Progress Dynamics. At the end of
the chapter, a step-by-step guide takes you through the process of creating new attributes,
extending the class hierarchy, specifying custom behavior for the subclass and for custom
attributes, and setting up your custom classes to work with the AppBuilder.

NOTE: This chapter describes the prescribed approach supported as of Version 2.1A02
(Service Pack 2).

211 The Progress Dynamics object hierarchy

Y ou can view the Progress Dynamics Object hierarchy by selecting Objects— Object Type
Control from the Development menu:

* Development - 18] x|

File attributes | Objects Buld SCM  Links ow  Help
7f L I@ E :-r yperol ! IJJ-

IW Layout Control I ID‘I"'I‘IB"QDD5
There are three top-level nodes in the Object type display. Progress SmartObjects are all
represented under the Base node of the treeview that isthe first top-level node of the hierarchy.
Y ou can open individual nodesin thistree to drill down into the hierarchy, but if you know the
Object type you want to see you can simply enter its name in the Object Type field and press
Find.
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This class...

Extends this class

This display for example shows the Object Type hierarchy for the dynamic Viewer, or the

DynView class:

* Object Type Control

10| x|
Fle Options ‘Window Help
I+« 5 | Esit Heln
Object type: I
=] Bae

£ Attributes
' Supported Link
1 Ul Events
=[] Appserver

gy x§ £ |%
Details | it set |

0 Attributes
%, Supported Link
) Ul Everts
{1 Query
= Visual
£ Anributes
(- Supported Link
-0 Ul Everts
=] Cortainer
£ Attributes
“ry, Supported Link,
-] Ul Events
{1 DataCortainer
-] Datavisual
S Attributes

> Object type cods: [Dyrivien

(Object type description: |Dynarnic SmartDatayiewer
I Disabled
I™ Layout supported

Dreployment type

Serwver
Client
Web

Clear

| I Static object ¥ Cache on client
Class object name: |rvdensdvop.p

', bupported Link
Ul Events

+ {71 Browser
=0 Viewer
Attributes

{7 UlEvents

[ {71 Smatviewer

S eras

\Dbiect type code

', Supported Link

{j Ul Events

P ctenc: object type: |Viewer

Custom ohject type:

=z

=

A

Classes are structured in a one-to-many relationship. The viewer above in the |eft-side panel
shows the current class (DynView) which corresponds to the highlighted node in the treeview.
The class that the DynView class extends is shown in the ‘ Extends object type’ field (Viewer).

2.1.2 Understanding the nodes of the object hierarchy

If you arefamiliar with Progress SmartObjects, you already understand the basi cs of the Object
class hierarchy. However, there are some special cases that need to be explained for you to
understand all the nodes that are involved in locating an Object type.
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Figure 2-1 isa partial graphical representation of the Object type hierarchy.

Appserver

SmartFolder

Viewer

MsgHandler

Messaging

Producer Consumer

Router
[ s |

A v
‘ DynLookup‘ ‘ DynCombo‘

DataVisual

BusinessObject Browser

A
SmartQuery

Toolbar

DynBrow ‘ DynView ‘

‘ SDO ‘ ‘DynSDO‘ ‘ SBO ‘ | OSOF
SmartBrowser‘ SmartViewer ‘ ‘ SmartTooIbar‘
StaticSDB ‘ StaticSDV ‘ Sizlielol”
DynObjc H DynFold ‘ ‘ DynMenuc‘ ‘SmartContainer"SmartWindow" SmartDialog ‘ ‘ SmartFrame‘
| I ‘ I } I }
‘StaticDiag ‘ ‘ StaticFrame ‘ ‘ StaticCont H StaticObjc H StaticMenc H StaticFold ‘

DynTree

Figure 2-1: Class hierarchy

First, the Base at the top of the tree represents the ADM2 Smart class that is the basis for all
SmartObjects, with the procedure smart.p and the properties or attributes defined in theinclude

file smrtprop.i.
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Under each node in the tree that represents an Object type, thereis an Attributes node, a
Supported Linksnode, and aUl Eventsnode. The Attribute node groupsall the attributesthat
are defined at that level of the hierarchy. If you expand this node, you can see each attribute and
its default value for that class. For example, thisisa partia list of all the attributes defined at
the highest level of the hierarchy, the Base level:

* Object Type Control
Flle Options ‘window Help

~lol x|

[ & & B

[ Exit Help

Object type: I

BRI} :}
El [0 Attributes
[ 7] ChildD atakey
[ ClassMame
7] ContainerHandle
{7 ContainerHidden
7] ContainerSource
{7 ContanerSourceEvents
(71 ContainerType
[ DataLinksEnabled
[ DataSource
7] DataSourceE vents
[ DataSourceMames
-] DataTarget
-[7) DataT argetE vents
(71 DBAware
[ DesignD ataObject
7 DynamicObject
7] HideOnlnit
[ InactiveLinks
7] Instanceld
{7 InstanceProperties

et s Mg X

& 2 w

Ditails | it et |
Obiject type code:
Object type description:

Clags object name;
Extends object type:
Custom object type:

Base

Base class
I Disabled
I Layout supported

Deployment type

Server
Client
Web

Clear |

v Static object [~ Cache on clhent

2|22

[0 LaBEL
[ LayoutPosition
{1 LogicalObjectMame
[ Logicalfersion
(7] DbjectHidden
[ Dbjectinitislized
[:I ObjectMame
(1 ObjectPage
[ ObjectParent
(71 ObjectType ;I

‘Choose At itern to work. with, 7

Every Object in the tree under Base has these attributes, because they are defined at the top of
thetree.

After the Supported Links node and the Ul Event node, all remaining nodes represent an
Object type in the hierarchy. The next level of the hierarchy isthe AppServer level. Not all
SmartObjects actually use the AppServer class, but because it is conditional for some types of
Objects, the classisinherited here in the tree.

Underneath the AppServer class, the Query class which contains the Data class which leads to
SmartDataObjects (SDOs).

The Visual classleadsto al visual objects.

Beneath the Visual classisthe Container class. Again, not al visual objects can be containers,
but because some, like the SmartViewer, can be containersif they include SmartDataFields, the
Container classisinserted here in the hierarchy.
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Beyond this the class hierarchy continues as you would expect it to for the various kinds of
SmartObjects.

The second major node at the top of the treeislabeled (somewhat misleading at this point)
DynamicObject. Under this node you will mostly find templates for procedural objects.

The third major node is labeled ProgressWidget. Under this node are all the dynamic objects
that represent basic objects such asfill-ins, buttons, and rectangles. These are discussed later.

Extending the behavior of standard objects

If you want to extend the behavior of a class of Objects by adding executable code for its
standard events, you can do that without making any changes to the Object type hierarchy.
Therearebasically two levels (at an object level and aclasslevel) at which you can dothis, both
of which are summarized in the following sections.

221 Extending the behavior of a single object

If you simply want to extend the behavior of a single Object, such as a dynamic SmartViewer
for the Customer table, then you should create a new Progress procedure starting with the
Custom Super Procedure template in the AppBuilder:

[v¥ Create in Product Module: 0k

Ism-module A emoke module j Cancel

— Dbject Template...

Custom Super Procedure
Structured PLIP

[ ata Logic Procedure
Structured Procedure
Structured Include
Structured b anager

Help

e,

¥ Procedures
[~ ‘webObjects

v| I~ Dynamic
LI X ¥ Static

- Description

Custom Super Procedure Template. ;I

Usze thiz template to create a new custom super Procedure file to
compile and run FROGRESS 4GL code. &ll of the client 4Fls are
available For writing Ul logic for dunamic objects.

]
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Y ou can define local versions of any of the standard event proceduresfor the Object, or you can
define client side logic such as Ul behavior.

Ensure that you register the procedure upon saving it. If it isaready created but not registered
in the repository, use the File— Register in Repository menu item in the AppBuilder.

To add your custom procedure to the procedure stack of the Object, go into the Object’s
property sheet and select the custom super procedure in the lookup labeled for that use, such as
this example from the Viewer property sheet:

Property Sheet - frMain

Object: Im

Ix

Title:

Querny: ﬂ Guery... |
4 bI

Window Title Field; [CustNum

Custam Super Proc: | smokelcustvissuper.p ﬁl zl

Geometry

Columr: Il- uls] ‘idth: IllS- 40 Yirtual width: IllS- 40
How:ll.DD Height:IS.DD VirtuaIHeight:IS.DD

B =|e =2

Other Settings

v 3D [~ MoHide v Sensitive
I~ Down I~ No-Labels I~ Shared
I~ Drop-Target v Mo-Underline ¥ | Show-popup
[~ Hidden I~ MoValidate ¥ Side-Labels
v Keep-Tab-Order ¥ Open the Query [¥ Size ta fit
¥ No-futoValidate W Owerlay [~ Title Bar
v Mo-Box I Femove from Layout [v Use-Dict-Exps
I~ Mo-Help I Scrollable v Miew |
Ok, I Cancel | Advanced... | Help |

Thiscustom procedureis saved in an attribute called SuperProcedure which is stored against the
object in the Repository.

The custom super procedure is then started for you at runtime and added to the bottom of the
super procedure stack for just thisone Viewer, so that its custom codeis executed before any of
the standard event procedure code.

2.2.2 Extending the behavior of all objects in a class

The second level at which you can extend behavior isfor al Objectsin aclass. There are two
different ways of modifying class behavior and each has different implications. Thefirstis

extending the class at the bottom of the class hierarchy, al so known as subclassing (or extending
off the bottom). The second is extending the behavior of aclassanywherein the classhierarchy.
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Extending aclass at the bottom implies creating your own class that extends an existing
Progress Dynamics classthat isabottom level node. The DynView classisone such class. You
could create your own class that might extend this class and have specific custom attributes
associated with it. Y ou could then create your own custom dynamic viewers of this new class
that would inherit the behavior of the DynView class aswell asyour own custom behavior and
attributes. Only your custom dynamic viewers would inherit your custom behavior. As
mentioned above, thisis known as subclassing.

Extending aclassin the middleimplies creating your own class, or set of classes, that extend an
existing class in the middle of other Progress Dynamics supplied classes. For example, if you
want to apply common behavior to all dynamic and static viewers, you would have to extend
the Viewer class. Thisis done by adding a custom class to the Viewer class.

2.2.3 Extending the behavior of some objects in a class

If you want to apply behavior to a specific set of objectsin aclassthat is defined at the bottom
of the hierarchy tree as shipped with Progress Dynamics, you can simply create your own class
and extend the Progress Dynamics class. For example, to extend the DynView class, you could
create aclasscalled myDynView and usethe Object Type Control tool to specify thisextension.
Ensure you provide a unique name for all classes and Objects created (See the “ Providing
distinctive names for attributes and other objects’ section.) The processis described in the
bullets below:

. Create a super procedure starting with the Custom Super Procedure template in the
AppBuilder and ensureit isregistered in the repository. Y ou can define local versions of
any of the standard ADM2 procedures or you can define client sidelogic that would apply
to al dynamic viewers.

. In the Object Type Control tool, find the DynView class. Create a new class that extends
the viewer class and add the attribute SuperProcedure to that class and specify therelative
path of the procedure you created in the step above. Y ou can also create attributes and
apply those attributes against the custom class.

The advantage of thistype of extensionisthat it will only apply to specific objects that you
create of the extended object type, that is, the change is focused to a specific set of objectsand
for existing objects to inherit the new behavior, they would need to have their object type
modified to use the extended object type. The standard objects shipped with the Progress
Dynamics framework would therefore be unaffected by this type of extension.



Extending Object Classes

A possibleissueisthat if the framework introduces a new classin afuture version that extends
one of the classes you extended, your customizations will not apply to these new classes. For
example, say you extended the DynViewer Classwith myDynViewer Class and created objects
against that class. If Progress Software extends the DynViewer classin afuture version and
introduces a new class (that is, adynamic filter viewer), then your class would not inherit the
behavior of the new introduced class. This may or may not be what you want. If it is not, then
you need to manually modify your extended classto extend from the new class (using the Object
Type Contral tool).

224 Extending object behavior in the class hierarchy

If you want to apply behavior to a subset of classes, you can extend a classin the middle of the
hierarchy so that all classes inheriting from that class will inherit your custom behavior and
custom attributes. To accomplish this, you can modify the class hierarchy using the Object Type
Contral tool. If you need to extend or customize behavior for static objects, you may still need
to perform some ADM customization.

It is quite simple to extend behavior to all data visual objects (browsers, viewers):

. Create a super procedure starting with the Custom Super Procedure template in the
AppBuilder and ensureit isregistered in the repository. Y ou can define local versions of
any of the standard ADM2 procedures or you can define client side logi ¢ that would apply
to all viewers and browsers.

. In the Object Type Control toal, find the DataVisual class. Create anew classthat extends
the DataVisual class and add the attribute SuperProcedure to that class and specify the
relative path of the procedure you created in the step above.

. Now add the new class to the DataVisua class as a custom class (the Custom Object
Typefield).

The overridden behavior will apply to dynamic viewersand browsers. It will also apply to static
viewersand browsers aslong asthey are being run within adynamic container. However, if you
want to apply your custom behavior for viewersin astatic container, you need to customize the
ADM2 files as described in the “ADM customization” section.

The advantage of extending in the middle using the custom object type isthat you can alter the
behavior and add custom attributes to an entire subset of new or existing classes. The changes
you make here will impact all objects of any classes below where you made your changes, and
so will also impact the standard objects shipped with Progress Dynamics.

2-9
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The method described above extends the behavior by adding a custom class to an existing
Progress Dynamics classes, and is the recommended way of extending class behavior.

Note that even though the information in this section refers to customizing in the middle, the
same principles and methods apply when extending the behavior of all objectsin aclass, even
a“bottom” class such as DynView. It is possible to extend class behavior by creating a child
classand inserting it between existing Progress Dynamics classes. Thiswas the only method of
extending class behavior prior to Progress Dynamicsversion 2.1A02. This method of changing
aclass behavior is discouraged because of the fact that such customizationswill be overwritten
when a new deployment is made from a central repository.

Modifying class behavior by adding a custom class is the recommended approach.

2.25 ADM customization

Itiscurrently necessary to define ADM2 customization both through the adm2/custom include
fileand in the Progress Dynamics repository. Thisallows ADM2 customized proceduresto run
interchangeably in non-repository environments (including static containersin Progress
Dynamics) and in repository driven dynamic containers. Note that thisis also necessary if you
are customizing datalogic that runs on the server—such as business | ogic for SmartDataObjects
(SDOs) or SmartBusinessObjects (SBOs), since these objects currently run statically on the
Progress AppServer ™ and on Webspeed® Transaction Server. The following steps are
required:

. Start with the appropriate procedure in the src/adm2/custom directory, for example the
procedure viewercustom.p for an extended Viewer class. Copy this procedure from the
install directory to alocal directory with the same path. (that is, work/adm2/custom).

. Edit this procedure and add the same kind of code to it that you would add to a custom
super procedure for a single Object.

. Copy the associated include file from src/adm2/custom to your local directory, for
example, thefile viewercustom.d for an extended Viewer class.

. Edit thisinclude file to remove the comments from the line of code that runs
start-super-proc for the custom .p file, such as viewercustom.p.

. Recompile all the static Objects that you want to inherit the new behavior. The static
objects will include the custom include file in the procedure, which in turn will cause the
custom super procedure to be started at runtime and added to each Object’ s stack.
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Thisset of diagramsillustrates ADM customization, using aViewer asthe example. If you want
to extend the behavior of every object of thistype, then defining a super procedure for it in the
adm2/custom directory called viewercustom.p doesthis. That super procedure is added to the
end of the stack for every instance of an object of that type, as shown in Figure 2-2.

smart.p — top of the super
proc stack

Other ADM2 super procs
for the class

v

viewer.p — bottom of the
standard super procedure

stack
v

adm2/custom/
viewercustom.p

SN

customerviewv orderviewv itemviewv
Viewer Viewer Viewer
Figure 2-2: Defining a super procedure

Every Viewer you create will now inherit the behavior defined in viewercustom. p. Remember
that you have to recompile the physical procedure that is the driver for dynamic Objects of the
type. For Viewers, for example, thisisthefile ry/obj/rydynviewv.w.
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An aternative is to subclass the static Viewer class for a specia group of objects, so that they
can have extra behavior that does not need to be added to every single object of that type. To do
this, use the Add New Class utility in the AppBuilder to define the whole set of procedures that
make up the object’ s definition, with a new object name such as MyViewer. Then you can
define standard Viewer objects and also MyViewer objects, and each would in effect be a
separate object type, with MyViewer inheriting from Viewer, as shown in Figure 2-3.

smart.p — top of the super
proc stack

Other ADM2 super procs
for the class

viewer.p — bottom of the
standard super procedure

stack
\‘\
MyViewer.p
super procedure
customerviewv orderviewv itemviewv
Viewer Viewer MyViewer

Figure 2-3: Subclassing an object type
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The Customer and Order Viewers are built from the standard template or Repository object
type, and the Item Viewer from avariation of that object. The Object Type Control in Progress
Dynamicsallowsyou to define new Object Typesand indicate what other typethey extend. The
Attribute Maintenance utility allows you to define new attributes for new Object Types. You
can add those new attributes to newObject Types either in the Object Type Control or in the
Repository Maintenance Tool. Because this method of actually subclassing an Object Typeis
more the exception than the rule, it will not be explained in further detail here. In most cases,
you will want to extend the behavior of either all your Objects of atype, as described above, or
of individual Objects, as described next.

Thethird caseisthe one that will normally apply for custom super procedures. Each individual
object that needs extended behavior has its own super procedure, which is added to the end of

the super procedure stack for that object when it isinstantiated, as shown in Figure 2—4.

—

smart.p — top of the super

proc stack

Other ADM2 super procs
for the class

\

viewer.p — bottom of the
standard super procedure
stack

customersuper.p
super procedure

ordersuper.p
super procedure

itemview.p
super procedure

v

v

v

customerviewv
Viewer

orderviewv
Viewer

itemviewv
MyViewer

Figure 2—4: Super procedure for individual objects
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2.2.6 Instantiation order of super procedures

When an object islaunched, all of the super procedures associated with the object’s class and
itsinherited classes are added to its stack. These super procedures are based on the value of the
SuperProcedure attribute as defined in the repository. The order of the instantiation of these
super procedures is based on the class hierarchical structure. Typically, the stack of a dynamic
viewer might look something as follows:

ry/prc/rydynviewp.p
adm2/viewer.p
adm2/datavis.p
adm2/containr.p
adm2/visual.p
adm2/smart.p

If you wereto extend a class in the middle of the hierarchy, it isimportant that you define your
classin the repository and assign the SuperProcedure attribute. For example, if you extend the
DataVisual and Viewer class, you may have customized procedures datavisualcustom.p and
viewercustom.p. You would then have to create custom classes for both of these classes,
extending the hierarchy accordingly and specify these super proceduresin the SuperProcedure
attribute. The stack could then appear as follows:

ry/prc/rydynviewp.p
adm2/custom/viewercustom.p
adm2/viewer.p
adm2/custom/dataviscustom.p
adm2/datavis.p
adm2/containr.p
adm2/visual.p

adm2/smart.p

CAUTION: If you intend to run the static objects in both a non-Dynamics and Dynamics
environment, or if you want to run static objectsin both a dynamic or static
container, you need to modify the ADM code to maintain the customization, as
described below.

Dynamics has modified all of the class include files to conditionally run the custom super
procedures based on the value of the pre-processor ADM-LOAD-FROM-REPOSITORY . This
ensures that you only run the super procedureif it hasn't already been loaded from the
repository. Add the following code to accomplish this:

IF NOT {&ADM-LOAD-FROM-REPOSITORY} &THEN
RUN start-super-proc ("adm2/custom/viewercustom.p":U)
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If you do not qualify the starting of the super-procedure, the stack order will not be asindicated
above. Instead, al of the custom super procedures will be added on top of the stack as follows:

adm2/custom/viewercustom.p
adm2/custom/dataviscustom.p
ry/prc/rydynviewp.p
adm2/viewer.p
adm2/datavis.p
adm2/containr.p
adm2/visual.p

adm2/smart.p

2.3 Defining new attributes and default values

The topics below describe how to add new attributes to your classes and set default values for
them.

2.3.1 ADM2 attribute support

In the standard ADM 2 support code, SmartObject attributes or properties (the terms are
synonymous as used here) are defined in includefilesthat are part of what is compiled into each
static SmartObject. The top include file, called src/adm2/smrtprop.1, creates adynamic
temp-table named ADM Props and adds basic attributes to it as fieldsin that temp-table. Each
temp-table field defines the name, data-type, and (if appropriate) the initial value of the
attribute. Here is the beginning of that list of basic attributes used by all SmartObjects:

CREATE TEMP-TABLE ghADMProps.
ghADMProps:UNDO = FALSE.
ghADMProps : ADD-NEW-FIELD('ObjectName':U, 'CHAR':U, 0, ?, '':U).
ghADMProps : ADD-NEW-FIELD('ObjectVersion':U, 'CHAR':U, 0, ?,
' {&ADM-VERSION} ':U).
ghADMProps : ADD-NEW-FIELD('ObjectType':U, 'CHAR':U, 0, ?,
' {&PROCEDURE-TYPE}':U).
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Each of the include filesin the Object hierarchy that make up an object then adds more fieldsto
the temp-table, one for each attribute in that class. The end result is atemp-table for each
procedure-based SmartObject that has exactly onerecord. That record holdsthe attribute values
for that particular SmartObject. Theinitial values of some of the attributes are set by the
ADD-NEW-FIELD methods that add fields to the temp-tables dynamically. Other attribute
values are assigned either at design time or at runtime.

Each of these include files also defines a number of preprocessor values that begin with “xp”
followed by the name of the attribute. These act asflagsto indicate which of the attribute values
can safely be set or retrieved at runtime simply by looking directly at the field in the temp-table
record. If the“xp” preprocessor isdefined for that attribute, then thisis done. Otherwise setting
and retrieval must be done by executing functions whose names are “get” and “set” plusthe
name of the attribute. Typically, the get and set functions are defined in the super procedure of
the class. Thiswould be appropriate for cases where the attribute value must be cal culated
beforeit isretrieved, or when setting the attribute value has some side effect that must be
executed beyond just setting the value in the temp-table.

Hereisthe start of that list of “xp” preprocessors from smrtprop.i:

&GLOB xpObjectName
&GLOB xpObjectVersion
&GLOB xpObjectType

When each static SmartObject is compiled, all of theincludefilesthat define al of the attribute
fields get compiled into it. Runtime code then sets and manages the values in the temp-table
record.
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2.3.2

Adding a new attribute to the repository

If you need to extend the hierarchy because of new attributes, thefirst stepisto add the attributes
to the repository. To do this, choose the Attributes— Attribute Control menu item in the
Development menu:

* Attribute Control B ] 34

File window Help

e « % » | Exit Help
Altribute group: |<A11> i
Data type: | <211 = Refrash |

Attribute label |Attribute Qroup harme |S_l,lstem ownedlhttribute narative =
ActionEwent Browser YES The event to publish on Default
ActionGroups Toolbar YES Comma separated list of actiont
AddFunction [Parslzs s VES

AllFieldH andles Wisual YES Containes the handles of all obije
AllFieldN ames Wisual YES Contains a comma-separated lis
AppBuilderT abbing Wiewerdttibutes YES Stores the AppB uilder tabbing o
ApplydctionDnE =it Browser YES TRUE if eit iz to perform the sa”
ApplyE sitDnaction Browser YES TRUE if DEFAULT-ACTION ist
AppService [iefaults YES Stares the AppService name to
ASDivigion Appserver YES Property indicating which side o
ASHandle Appzerver YES The handle to thiz abject's comg
ASHasConnected Appserver YES Indicates whether the object ha
ASHas5tarted Appzerver YES Indicates whether the object ha
ASlnfa Appserver YES The value of the AppServer Infc
ASInitiglize0nRun Appserver YES Indicates whether tunServerOb
Asgsignlist Query YES List of updatable columnz whoz
AS5UsePrompt Appserver YES Flag which indicates whether th
AgynchronougSD0 Data YES Mot in uge =

Ee A " e DX .70 6|
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Select the add button to add a new attribute:

* Attribute Maintenance =101 x|
File ‘“Window Help
&!%@Qc’é@éllﬁt 5 B I":/Q IQK LCancel Help
Detailz |
Altribute group: |DataVisual j
Attribute label: |t andatroyField_Ext
Marrative: | Developer-specified list of mandatany fields: to highlight beyond thase :I
derived from the schema,
=
Drata type: | Character 'I Object types: ;I
e
Runtime and Realization Settings
Canstant lewvel: Ilnstance Level 'l [ Private
[~ Runtime anly I~ System owned
I~ Derived value I~ Dresign anly
Override type
& Mone - Allow direct access to attribute value
{~ Get - Force value to be retrieved using get function
= Set - Force value to be saved using set function
{~ Bath - Force usze of both set and get functions
Froperty List 5 eftings
Lookup type: |Free Test j
Lookup walue: d
;I

CAUTION: Itisvery important that you do not add new attributesto the classes already inthe
Object type hierarchy asit is shipped with the product, or modify theinitial value
of an attribute in an existing class. If you do this, then your extensions may be

overwritten and lost when you upgrade to the next new version of Progress
Dynamics.

2.3.3 Providing distinctive names for attributes and other
objects

Thereis no strict naming convention for custom attributes or custom object typesin Progress
Dynamics. Names within the repository data as shipped with the product are typically “plain
text” names that don’t have any distinctive pattern, beyond these basic characteristics:

. Most names do not contain punctuation such as hyphens or underscores, but rather use
mixed case to separate the sub-parts of a compound name such as ObjectType.
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. The principal exception to thisis attribute names that map directly to native widget
attributes in Progress, such as WIDTH-CHARS. These attributes are in uppercase and use
hyphens in the same way that the native Progress attributes do, so that the repository
values for the attributes can be mapped automatically and dynamically to the native
attributes when objects are created at runtime. The upper or lower case letters of the name
are not significant, of course, as Dynamics names, like Progress namesin general, are not
case sensitive. The convention of using upper case or mixed case just helpsto identify the
origin and use of the name.

Thismeans that the most effective way for you to create distinctive names for attributes, object
types and objectsis to use an underscore somewhere in the name, possibly between the
identifying part of the name and a prefix or suffix that distinctively identifies your custom
attribute or object. Dynamics will not use the underscore character in names added to the
repository in the future, so thistype of convention will assure that your custom objects don’t
collide with those introduced into the product in future releases.

NOTE: Thereareat present anumber of session property names that use underscores; it
seemsto be rather the norm there rather than the exception, so thisrule will not work
effectively for new session properties.

Perhaps the most distinctive prefix or suffix you could use, and one that would provide the most
assurance that there will be no collision with names possibly introduced in integrating your
application modules with other application modulesin the future, isthe site ID of the primary
development site for your application. If others obey that convention, or at least have no reason
for using that particular integer asan identifier, then your nameswill remain unique. We hesitate
to make this a blanket recommendation as it may be odious to have to type your site ID every
time your code references one of your attributes. In any case, be aware of the potential for
conflict.

2.4  Extending the class hierarchy

In order to use your new attribute, you have to extend the class hierarchy to provide anew level
where the attribute is used. Y ou may use the Object Type Control or the Repository
Maintenance tool. The approach isto create a new class using these tools that extends an
existing class, and then add the new attributes to this extended class. (See the tutorial at the end
of this chapter for step-by-step instructions on adding the class and attribute using the tools.)

If you're familiar with standard Version 9 SmartObjects, you know that all of the attributes as
well asthe class hierarchy are defined through a series of nested include files that make up each
static SmartObject. When the Object is compiled, the statements in the series of include files
define both the list of super procedures that are started and added to the Object’ s super
procedure stack at runtime, and also thelist of fields to be added to a dynamic temp-table that
holds afield for each attribute the Object supports.
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Dynamics does the same thing, but the list of attributes is obtained from the repository rather
than from the include files. The same temp-tableis built up, but from a Dynamics-specific
function called preparel nstance.

The repository also holds the hierarchy of classes that make up each Object type. At runtime a
properties temp-table record is created for each Object, with afield for every attribute inherited
from al of the classes that make up the object type hierarchy for the Object. Thisincludes
everything from the “base” class (representing smart.p and all the ADM properties from
smrtprop.i) down through the subclass that defines the Object type directly.

Thisrepository-based attribute definition isfor Objects used in Progress Dynamics applications
only. If you are extending an Object type in the middle of the hierarchy that needs to function
in astandard Progress Version 9 ADM?2 application with static SmartObjects, then you need to
define the attribute in the standard way as well, by editing its definition into the
<class>propcustom.i filefor the class and recompiling Objects with that file. If you are
extending a class at the bottom of the hierarchy class, you would use the New ADM class tool
to create the necessary include, property, super procedure and prototype files. See the ADM2
documentation for more detail.

24.1 Understanding the rendering procedure

Beginning with Progress Dynamics Version 2.1A, you can now define the rendering procedure
for aclass. Thisisthe procedure that creates the dynamic Object at runtime from datain the
repository. For example, for adynamic viewer (the DynView class) thisis rydynviewv.w. Itis
unlikely that you would need to define a different rendering procedure for a subclass of a
standard class, but if you did, there now is ameansto do so. The rendering procedure used in
the framework for a specific object is based on a new property called RenderingProcedure. If
you wanted to change the rendering procedure for your extended class, you could simply change
the value of thisattribute to point to the new procedure by entering the relative path filename of
the new procedure.

Also, starting with Progress Dynamics Version 2.1A, you can associate a super procedure with
your extended class. A new property called SuperProcedure has been introduced which allows
you to specify the super procedure for a class, or for a specific object. Y ou can specify a super
procedure (relative path file name) for a class and also for an object, and both supers will be
loaded into the stack

If you need to change the rendering procedure or the custom super procedure for a class, you
can do it in the Object Type Control tool.
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2.4.2 Thin rendering objects

There exist special thin versions of most SmartObject renderers that contain almost no r-code
asthey exclude logic from their compilations that are not required for dynamic objects, such as
logic to create ADMProps and custom include file inclusion. They also exclude the prototype
definitions, which really isindependent of whether the object is dynamic or not. The session
attribute UseThinRendering is used to determine which session that will use thin rendering.
Thin Rendering can al so beturned on or off for aclassof objectsor for individual object masters
or object instances.

If only thin renderers are used there is no need to implement the start-super-proc in the custom
include or any propertiesin the custom prop files. Since the prototypes are excluded, direct
references to functions in thin objects would need to be changed to use
DYNAMIC-FUNCTION.

2.4.3 Defining support functions for new attributes

When you define a new attribute that is required for an extended class, you can set a value that
registersin the repository whether the attribute can be accessed directly without going through
the standard get and set functions. However, thisinformation is used only by the Repository
Manager and not by references to the attributes in other code. For this reason, you either need
to define functions for the attributes or set up a property include file as described in the
“Supporting your new attribute in standard SmartObjects.” Since the functions are needed for
other objects to be able to access your attributes, and for the attributes to work with standard
static SmartObjects, it is best to include thisfile in your compilation in any case.

24.4 Adding the new class to the AppBuilder

When you bring up the AppBuilder to do devel opment, you have available both the
AppBuilder’s Palette window, which lets you choose existing objects to add to a design
window, and also the New... menu item and the New button to let you create new objects. In
standard Progress ProVision and in Progress Dynamics, the definitions of all the objects on the
Palette and in the New dialog have been defined in a set of text files the AppBuilder readsin
when it starts up. These are called “ custom” files, since they can be extended in atext editor to
define new types of objects and also individual specialized objects you can choose. They all
have the filename extension .cst and aretypically located in the src/template directory. If you
select the M enu — Use Custom option in the Palette, you see alist of the files the AppBuilder
readsin to build the Palette and the New dialog.
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Beginning in Progress Dynamics Version 2.0A02, al of thisinformation is also stored in the
repository database, which allows you to maintain it through repository tools rather than
manually editing thesetext files. If you create anew repository databasein SP2, theinformation
represented in the standard .cst filesis aready in the repository. If you choose the Menu - Use
Custom optioninthe Palette window in SP2 or later, you seealist of repository classesinstead
of text files:

Use Custom x|

Add... |
templateContainer # |
templateSmartObject iodiy..
templateProcedure = |
template''ebbject Lemave
Palettes: tave lp |

4 LI_I Movegownl
Cancel | Help |

The Templates are repository object records (even though they don't all necessarily represent
Progress SmartObjects). These are used to popul ate the New dialog. The Pal ettes are another
repository class used to populate the Palette window.

Dynamic Templates and Palette Objects:

In order for you to be able to use the new Object Type in your applications, you need to make
it available from the AppBuilder’s New... menu item or the New button in the toolbar. To do
this, there needs to be atemplate object record in the repository representing your new class.
Y ou can add the new template record in the Repository Maintenance tool, which you can select
from the Build menu in the AppBuilder. Y ou will need to add a new object for your extended
classwhich will act as atemplate for the appBuilder. Y ou will then have to create an object
within the Template classto be able to add your own objects and object instances.

2.4.5 Supporting your new attribute in standard SmartObjects

Asnoted, you must create asrc/adm2/custom/viewpropcustom.i fileif youwant to definean
“xp” preprocessor for the new attribute or if you want the codeto work in standard ADM2 static
SmartObjects that don’'t have access to the Progress Dynamics repository.

Inthisfileyou add a& GLOBAL-DEFINE for each attribute that should be accessible directly,
without going through the get and set functions.
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Within the preprocessor block that followsthis, you a so need to add a statement to add the new
attribute temp-table field to your objects. Thisisthe step that is done dynamically by the
preparel nstance function using information in the repository, when you are using dynamic
Objects and the Dynamics repository:

/ Y dedededededededdedededefdedddefdededdeddddd M a-i n Bl ocC k Fededededededefded el Rl fddedddeddeddddd X /

/* Include the file which defines prototypes for all of the super
procedure's entry points.
And skip including the prototypes if we are *any* super procedure. */

&IF "{&ADMSuper}":U EQ "":U &THEN
{src/adm2/custom/viewprtocustom.i}
&ENDIF

&GLOBAL-DEFINE xpMandatoryFields_Ext

&IF "{&ADMSuper}":U = "":U &THEN

ghADMProps : ADD-NEW-FIELD('MandatoryFields_Ext':U, 'CHARACTER':U, 0, 7,
ey
&ENDIF

After you' ve added new attributes and extended the Object type hierarchy as described, you
need to restart your session to capture the effects of your changes.

2.5 Changing the object type of a set of objects

If you are extending a class at the bottom of the hierarchy, you may want to change the object
type of awhole set of objects at one time. For example, you may define a new subclass of a
standard object type such as DynView and then move either all of your objects of that type, or
perhaps a subset of your objects that require the extended behavior, to the new class.
Alternatively, you may find that you extended a classin an earlier release in order to provide
behavior that is now part of the standard object, and you want to return your objects to the
standard type.

Y ou can move objects to a new type using a utility available from the Object Type Control
window. In that window, select Class Options-. Object Type Change Utility.

To operate on a set of objects, enter their object type in the fill-in marked From Object Type
Code, or use the lookup button to select an Object type.

Y ou can aso select aProduct Moduleto filter objects on that basis.
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After you select one or both of these values, pressthe Refr esh button to seethelist of al objects
that match your selected values, asin this example:

* Dbject Type Change Utility o ] B
File ‘Window Help
Ezit Help
Frorn Object Type Code: IDynView ﬂ
Praduct Module: Iry—obj /¢ ICF Bepository Objects j
Object Filenarne |Dbiect Description |F'r0duc:t Module Code ||
¥ | dbseligwey D atabase Filter dynamic viewer 1y-obj
gsocdpviewy Drynamic Viewer for gec_deploy_package y-obj
QECIMYiEmy Diynamic viewer for gec_scm_tool y-obj frnas
gamirlviews Diynamic viewer for gem_releaze y-obj
gamilsprty Release Export Viewer 1y-obj
gQEmEKgenvisiy gamn_scrn_xref maintenance viewer y-obj
gamsHotiewy Drynamic viewer for gzm_scm_sref 1y-obj
QEMERPIIEiyY Diynamic wiewer for gzm_scm_sref y-obj
gatdpwigwy Diynaric Yiewer for gst_deployment y-obj
IWCCIviEwyY Dynamic viewer for vc_customization_result 1y-obj
CCpviEky Diynaric viewer for ric_customization_type y-obj
echtbffre Drynamic Yiewer for rycntbffry 1y-obj
cetiow Cusgtom Layout S election Viewer 1y-obj
TUMCZVIEWY Drynamic viewer For rym_customization y-obj
wmigsbow Migration SmartBusinezzObject Viewer y-obj
pmigadby Migration SrnartDatab rowse viewer y-obj -
v Change Object Type To Object Type Code: ﬂ
W Remove Atributes That Match Object Type Defaults
v Remave Attributes That Are Mot Part Of The Class
% Process Al Objects In Browser ¢ Process Selected Objects
Process |

The utility allows you to change Object types, and/or to make other changes to the objects you
select. If you want your changes to apply to all the Objects in the browse, then leave the radio
set at the bottom of the window at its default value of Process All ObjectsIn Browser. If you
want to further subset the Objects, then select the Process Selected Obj ectsradio set value and
use the multi-sel ect browse to sel ect those specific Objects you want to operate on. If you don’t
change the radio set to Process Selected Objects, then selecting individual rowsin the browse
has no effect.

Once you have identified a set of Objects to work with, the following sections describe the
things you can do to modify them.



Extending Object Classes

25.1 Changing the object type

If you want to change the Object type of the Objects, then check the Change Object Type
toggle on and enter the target Object type in the To Object Type Code field, or select it using
the lookup button. Y ou can change the Object type to any other type either above or below the
current Object typein the Object type hierarchy. If you want to change the Object typeto atype
somewhere elsein the hierarchy, for example to an Object type that isasibling, parallel to the
current Object type, then you need to do this in two stages, first moving the Objects up the
hierarchy to a common ancestor, and then back down the tree to the proper destination.

Having said this, it is very important that you keep in mind that you cannot arbitrarily assign
new Object types to Objects without considering the effects of this. Changing the Object type
could render some of the attributes uselessif the Object typeit isbeing changed to does not have
those attributes. Generally it will only make sense to change an Object type to another closely
related type, typically to change Objectsto an immediate new sub-type or from a sub-type back
to astandard type. A two-step move would therefore likely be necessary only when you need to
move a set of Objects to a sibling position under the same parent type as before.

In considering the relationship between Object types, use the treeview representation in the
Object Type Control window itself. Thisisthe definition of the hierarchy that matters where
changing Object typesis concerned, because this reflects the actual representation of Object
typesin the repository.

2.5.2 SCM integration considerations

When extending a class at the bottom of a hierarchy and changing the object types of objects,
there are certain SCM implications that need to be considered. The new Object Type hasto be
registered in the SCM Object Type Xref control, which is accessible from the SCM menu off
the Dynamics Development menu. Any required Roundtabl e subtype change also needs to be
taken into consideration.

For more information, refer to the white paper Progress Dynamics® Version 2.1 Source Code
Management: Roundtable™ TSMS Installation and Setup. (Y ou can find this document on
www.progress.com.)
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253 Removing redundant attribute values

The utility allows you to do more than just change Object types. Y ou can also useit for two
types of repository cleanup work relative to attribute values. Attribute value records are
normally stored only at the highest level at which they have a distinct value. For each Object
attribute, an attribute value record with the type’' sdefault value is stored at the level of the class.
If that valueis not changed in amaster Object created from the type, then no attribute value
record isstored with the master. Likewise, if an attribute for aninstance of that master (aViewer
in a particular window, for example) does not have a distinct value for an attribute, then no
record is stored at that level.

Over time, and especially in the course of moving Objects from one type to another, you may
wind up with redundant or invalid attribute value recordsin the repository as part of your Object
definitions. Redundant attribute value records are those that have avalueidentical to the default
value for Object type. If you have redundant attribute value records, you can improve the
performance of your application and reduce the size of the repository data by removing these
records. Y ou can aso improve maintainability of the class attribute if you want to modify the
value. To do this, check on the toggle labeled Remove Attributes That Match Object Type
Defaults. If the Change Object Typetoggleisaso checked, the result will be the removal of
attribute values for all the Objectsin your list that match the default attribute values of the
Object type you are changing to. If you simply want to remove these attribute val ues without
changing the Object type, then check the Change Object Typetoggle off. Inthiscasethe utility
will remove attribute values for the object that match the default attribute values of its current
Object type.

254 Removing invalid attribute values

When you change Obj ects from one type to another, you may also wind up with attribute values
for attributes that are no longer apart of the classat all. These attributes will not be retrieved by
the runtime APl and so should be removed. They may, however, be left where they are for
informational purposes.

To remove them, check on the toggle labeled Remove Attributes That Are Not Part of the
Class. If you are changing Object type at the same time, thiswill remove attribute values for
each Object that are not for attributes of the new Object type. If you are not changing the type,
the utility will remove values that are not for attributes for its current Object type. Presumably
this would be the result of an earlier change of Object type or some other data conversion.

By default all these toggles are checked on. This meansthat as you move Objectsfrom onetype
to another, both redundant and invalid attribute value records will be removed at the sametime.
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2.5.5 Processing the changes

Beforeyou usethe Change Object Type utility, it iswiseto make sureyou have acurrent backup
of your repository database in case the changes do not wind up being those that you intended.
Once you have chosen thelist of Objectsto work with and made the correct selections from the
lower part of thewindow, pressthe Process button. The utility displays aconfirmation message
describing the nature of the changesit is about to make, and asking if you want to continue.
Verify that thisis what you want and answer “Yes’ to the question.

If any errors occur during processing, an error message is displayed, processing stops, and any
processing that had been done is backed out. Whether the processing succeeds or is aborted
because of an error, alogfile called OTC.log iswritten to the working directory. It displaysthe
options that were selected and lists the objects that were processed. If an error occurred, the
error message iswritten to the log file. If you run the utility multiple times, information and
messages are appended to the file rather than overwriting it. Y ou should also clear the log file
from time to time for performance purposes.

2.5.6 Resetting the session cache to test the results

Once processing is complete, exit and restart your Progress Dynamics devel opment session.
The Repository Manager caches Object typesand their attributes, and therefore thisinformation
al needs to be flushed from the session in order for all the changes to be reflected.

Alternately, if you have defined a new subclass or made changes to any existing classto define
or alter its attributes or their default values, you can run destroyClassCache in the Repository
Manager, which will actually delete the temp-tables themselves and force everything to be
reconstructed. Since the temp-tablesinclude afield for each attribute, thisis necessary if thelist
of attribute itself has changed for any classes. Including globals. i givesyou access to the
Manager handle;

{src/adm2/globals.qi}
RUN destroyClassCache IN gshRepositoryManager.

If you have aclient side cache for your classes, you will need to regenerate this cache in order
totest theresults. It is also recommended that all files beginning with “class ” are deleted from
the client cache directory (typicaly the ry/c1c directory).
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2.5.7 Modifying the classes cached at startup

Any classin the class hierarchy can be cached automatically at startup to improve the
performance of the application modules when you first run them. Y ou may want to consider
adding any new classes you create to thislist. If these classes will be part of application
components that are typically run, then you may improve the initial performance of your
application by adding your classesto thelist.

To support this, there is a Progress Dynamics session property called StartupCacheClasses
where you can define acomma-separated list of any classincluding your custom classes. If you
want to define this attribute for one or more of the session types your users will be running in,
select Session - Session Type Control from the Dynamics Administration menu. Find the
session type (that is, | CFRuntime) and expand the node to display the Session Properties
node. Right click on the node and select Add Session Property.

Enter StartupCacheClasses as the Session Property or select it from the lookup, and enter
your list of classesasthevalue. Y ou can a so enter the value asterisk (*) toindicateto the system
to cache al classes. Note that the number of classes cached at startup may affect the time taken
to bootstrap a Progress Dynamics session. If the property value isleft blank, then classes will
be cached on demand:

* Session Type Maintenance ;|g|5|
File Option  Window Help
€« « > 9 | Et Hep
Session type code IIEFHuntlme ﬂ Find |
B @ Eessinn Tupe : i

2§ Basic T = &

[ef] Required Managers
Session Properties Detals I
Session Services

2 ooy

[~ Change Session type of this Property

& deuphasel Sessian type: IICFF\unt\me ﬂ
= H Dynalgmcs A Praperty details
: s:g:ilg: pm‘;:;ig:;s Property name: | StartupCachelClasses ﬂ
Q aLto_dump_entity_cache Property value: | DataField DynBrow DynButton DynCombo, -
Q o n;m\cs\u";rsion_ DiynCombaBox DnE ditor, DynFilin DynFold Dynimage,
o DynLookup.DynMenc DynObjc.DynRadioSet,
Q SE:SSIDI’LWDeJBmDIate DynRectangle DynSdf.DynText DynTogale DynTree,
; Q print_preview_preference Dyriview Dprview Ext SD0.SBO SmartToolbar,
Q prifk_preview_styleshest SmartFolder, LI

&g Session Services
=5 DynasClient
-] Required Managers

+ Session Properties
Session Services
=& ICFRuntime
[-[k] Required Managers
E-[E] Session Properties
Q M arHiddenContainers
Q startup_procedure

Session Services
;4 SmokeRunds
;.5 SmokeRundS-sav
-5 TestSession
-5 DyrDBBound

-5 DyrRTB

|Chnose an itern to work. with, 4
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2.6

Using

Save this new property value. Select the Session - Gener ate Configuration File menu item to
recreate the ICFCONFIG. XML file where your session values are stored.

and extending dynamic basic objects

In addition to subclassing SmartObject types, it isaso possible to subclass basic field-level
objects such asfill-ins or buttons. The behavior described in this section depends on featuresin
Dynamics Version 2.0A02, especially the work to represent the AppBuilder custom files that
make up the palette and the New dialog in the repository. This new work makes it possible to
select these extended basic objects from the AppBuilder Palette window and add them to a
design window.

There are two levels at which you can subclass a basic object (or widget). Y ou can actually
subclassit in the Object Type Control, as you did with the DynView SmartObject, or you can
simply add a new instance of an existing basic object on the Palette with its own attributes,
much as there are already specialized objects such as OK and Cancel buttons on the Palette
with their own attributes. In most cases, simply defining anew object instance will be sufficient,
if what you want is an object with some specific attribute values. If you do not need to subclass
a palette object, but simply want to add a variation of abutton on a palette, you can skip to
“Adding a custom palette instance.”

CAUTION: If you want to add new instances as described below, it isimportant that you do
not add the instance to an object shipped with the product. Y ou must create your
own object and add the instance to your object; otherwise your additions may be
overridden with the next update of the product.
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2.6.1 Subclassing a button object

First, the text walks through the steps of subclassing a dynamic object to see what’ s involved.
Y ou will then subclass the dynamic button to create a new button type with some special
attributes.

1 ¢ Gointothe Object Type Control. All SmartObjects are under the Base node. Basic
objects are under the ProgresswWidget node:

* Dbject Type Control : o =]}
File ©ptions ‘Window Help

& > B | Heip
Obiject type: I ﬂ Find |

{:l Base [Object Type Maintenance - DynButton

{:l DynamicObject + o = e A

B Progresswidget = L 'E:'a SRR Q 4 {J

#.7] Atwibutes Details IEEM et |

. Supported Link
N U\E‘i’enls Obijgct type code: |BigDynB utton
+ Dyrimage Obigct type description; |Large Dynamic Button
{:I DynRectangle W
{:I CrynText
E-{] Fieldwidget I Layout supperted
{7 Atributes Deployment type
v Supported Link Serwer
Ul Events
4 DynButton Web
Altributes
n, Supported Link o
[:I Ul Events e |
H (] CHOOSE [~ Static abject [~ Cache on client
{7 DynComboBox
D DynE ditar Class object name: ﬂ
{:I DryniFillin Extends object type: |Fieldwidget ﬂ
D DynRadioSet Custom object bype: ﬂ
{:l DiynSelection
-] DyrToggle
|D eploymert type 4

2 ¢ Expand the ProgresswWidget node, then the FieldWidget node. Note that buttons are
under the FieldWidget node, along with true field-level objects even though they are not
actually fields.

3 ¢ Expand the DynButton node. If you want, you can expand the Attributes nodeto see a
list of all the attribute values that are defined for the standard dynamic button. Any new
subclass of DynButton will inherit all of these attributes and values, unlessavalueis
specifically overridden in the subclass.

4 ¢ Right click on the DynButton node and select Add Object Type.

5 ¢ Inthe Maintenance frame, enter an Object Type Code of BigDynButton and a
Description. Select Client asthe Deployment Type.

6 ¢ Pressthe Save button.
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7 ¢ Exitthe Object Type Control and go into the Repository Maintenance Tool. Here you will
first define the special attributes for your new object subclass:

* Repository Object Maintenance ¢ ! _|E| ﬂ
Fle ‘Window Help
e > B | Esit Hep
(bject type: |BiaDynButton ﬂ Product module: | <411= j
Object name: ﬂ
=1 BigDprButton alue
?[:IAttnbutas pme o x g 7 l%

-1 HEIGHT-CHARS

{1 LAREL Dietails I
R} /|0 TH-CHARS: :
=) Objects Adtribute gloup:l j
[:I Ul Events I Show design time attribubes for lookup
Attrbute labek [\WIDTH-CHARS |
I~ Constant value v Applies at runtime

Data type: [DECIMAL
Attribute value: [0. 0o

Altribute narrative: [Wwidth in characters. This may curently be used ;I
when rendering some objects. There iz no get
function, use getwidth to retrieve the realized

walue from an object.

[T Desigr only
[T Runtime orly

LI [T Iz private

Constant lsvek: vl = System ovined

—Owerride type
% Mone - Allow direct access ba attibute value

€ Get - Foroe value to be retieved using get funetion
{7 Set - Force value to be saved using set funchion
7! Both - Force use of both set and get functions

‘Choose At itern to work. with, A

8 ¢ Enter BigDynButton asthe Object Type and press Apply.

9¢ Right click on the Attributes node and add some new attribute values for the new type.
For example, you can define anew LABEL for the button of “Big Button”, a
HEIGHT-CHARS of 2.00 and aWIDTH-CHARS of 30.00, to make it a big button.

Next, you will define atemplate record and an instance for the new subclass much as you did
for the new SmartObject class. But instead of doing thisunder the Template Object Type, you'll
do it under the Palette Object Type. Asyou have seen, the Template class is the basis for the
New dialog. The Palette classis the basis for objects on the Palette.
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To define the record:

1 ¢ Right click on the Objects node to add a new Object:

* Repository Dbject Maintenance

File Window Help

€« & 5 =5
Dbiect type: [EBigDunBution B8] Poduct modue [<al =]
Object name: I ﬂl
=] BigDyrBution - o
B d=eHox] L 5
SRR E1ioD) v ution Templat= Details | pore |
{7 Attrbutes
{7 Links Product: | Sports / S ports2000 j
£ Obiect Instances Froduct module: [ OE / Order Eniry |
S E-‘ag;sams Object type code: |BigDynE utton ﬂ]
{7 Whete Used Dbject flename: | BigDyrB utton T ermplate E
£ Ul Events Customization resul code: 4
Object extension:
Object description: | Template master for Big button
Object path:
Fiun when: =]
Layout: [ None [00) =]
500 name: |
Security object: |BioDyrButtonTemplate ﬂ
[~ Static object
Extends smartobject: I ﬂl
[~ Object is runnable

[Choose anitem to work with

2 ¢ Enter aProduct and Product M odule.

3 ¢ Enter or select the Object Type Code BigDynButton.

4 ¢ Enter an Object Filename of BigDynButtonT emplate.

5 ¢ Enter an Object Description and select the Layout type None.
6 ¢ Pressthe Save button.

Now you have created an actual subclass of the dynamic button type which could be used asthe
basis for multiple other objects that inherited the height, width, and label of the BigDynButton
object. In order for a new palette button to appear in the appBuilder palette, you still need to
define an instance of the pal ette object with certain attributes.
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2.6.2

Adding a custom palette instance

In most cases, as we noted, subclassing a palette object is not really required. If you just want
to define some special attributes for a button type (or any other object type), you can just create
aPaletteinstancefor it. For example, you can follow these stepsto create anew dynamic button

that is wider than the normal button:

1 ¢ Still inthe Repository Maintenance Tool, enter Palette as the Object Type and press

Apply:

* Repository Dbject Maintenance .

Eile window Help

¢ & & =

Object type: [Palette

Object name: |

4]

=[] Palette
{7 Awibutes
-] Objects
7] PaletteButtons
B
] Attributes
() Links
] Obiject Instances
[ Pages
£ Ul Events
[ Where Used
{1 PaletteCombok ox
{1 PaletteContainer
{1 PaletteCSCombo
{71 PaletteCSSpin
{1 PaletteDyriamics
{71 PaletteEditors
7] PaletteFilins
] PaletteFiler
{71 PaletteFoider
{1 PalettePS Timer
{1 PaletteR adioSet
{] PaletteSDB
{] PaletteSDF
{] PaletteSDO
{] PaletteSDY
{7 PaletteSelectiorList
{7 PaletteSmartB28

10D alettaC o aetDsnimesaNhinat

|»

El

Praduct module: [ <Al

itory Object Control

G o xg L

Details | pere |

Product:

Product module:
Object tppe code:
Object filename:
Customization result code:
Dibject extension:
Object description:
Object path:

Run when:
Lapout:

SDO0 name:

S ecuity object:

Extends smartobject:

Bz
Sports / Sports2000 LI
OE / Order Ertry =
Palette ﬁ]
PaletteButtons_Ext E
&
Extended Palette Button
None (00) |
&
PaletteButtons_E st |
[~ Static object
| L

™ Object is unnable

[Chaose anitem to work with

2 ¢ Expand the Palette node, and the Objects node under it. Here you will seealist of all the
principal subclasses of dynamic objects on the Palette, including PaletteButtons,

PaletteContainer, and so on.

3 ¢ Createanew object of the Palette class called PaletteButton_Ext by right clicking on the
Objects node and selecting Add Smart Object.

4 ¢ Enter aProduct and Product Module.

5 ¢ Enter or select the Object type code Palette.

6 ¢ Enter the Object Filename PaletteButtonsExt.
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7 ¢ Enter an Object Description and select the Layout type None.
8 ¢ Pressthe Save button.
Next you need to define the Pal ette instance for the new object type template.

1 ¢ Expandthe PaletteButtons Ext object and right click on the Object Instanceto createa
new instance and fill it in asin this screen shot to create a new button instance called
WideButton.

NOTE: Note that we are specifying the object type DynButton. If we wanted to use a
subclassed object, as specified in the previous section), we would have specified
that object type and object here:

File ‘window Help
€« &« % =

Praduct madle I(Alb =l

Object tppe: |F'a\ette

23z

Object name: |

=L Palette
#-{] Attrbutes
=-{7] Objects
-7 PaletteButtons Details |

aletteButtons_E st
Atributes Object type: [DynB utton

L]
Links Object flename: [DynB utton ﬂl
Object Instances LI

-+ { wide Button (DynButton)
Pages Instance name: [wide Bution

) N Events Instance description:
1-{ 7] Whete Used
PaletteComboB ox
PaletteContainer
PaletteCSCombo
PaletteCSSpin
PaletteD ynamics
PaletteE ditors
PaletteFillns
PaletteFilter
PaletteF alder

71 PalettePS Timer

71 PaletteR adioSet
71 PaletteSDE

71 PaletteSDF

7 PaletteSDO

|»

Page: [Page 0

Layout pasitior |

7] PaletteSDY
-] PaletteSelectionList &l
~ -

D M) D oleiaC e -0 D

[instance description

2 ¢ Inordertoview the variousrequired attributes, expand the Pal etteButtons object and al so
the btn (DynButton) node instance. Thisisthe basic instance for al dynamic buttons.
Expand its Attributes aswell.

Y ou seethat it has an attribute called Pal ettel sDefault, indicating it isthe default object for
this object type on the Palette. Because your new object will not be the default, you do not
want to duplicate this attribute. However, you do need to create attribute values for the
other attributes, much as you did for the basic attributes of your new dynamic Viewer.
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3 ¢ Right click on the Attributes node of the new WideButton, and add attribute values for

Palettel abel (& Wide Button); PaletteType (Button); and the new attribute

WIDTH-CHARS(30.0). Y ou don't need to define the PaletteT ooltip attribute unless you
want your button to have adistinctivetooltip. Also create aPaletteOrder attribute, which
determines the objects position in the list of specialized buttons. If you giveit avaue of

10inthiscase, it will appear at the end of the list when you right click on the button in the

appBuilder palette:

* Repository Object Maintenance .

File  Wwindow Help
I & % =

Dbject type: [Palette

Object name: I

E-{_] PaletteButtons
-] Attributes
#-{] Links
=-{] Object Instances
=-{] bin [DynButton)
2-{] Atributes

{2 PalettelsDefault
{71 Palettelabel
{71 PaletteT ooltip
{71 PaletteType
{1 WIDTH-CHARS
-7 Ul Events
-] Where Used
#-{] BuCancel [DynButton]
{1 BuDane [DynBulton]
-{] BulK [DynBution]
#-{) Buiton First (DynB utton)
[: 7] Button Last [DynButton)
-{ ] Buttorn Next [DynButton]
{1 Buiton Frev [DynButton)
-] Pages
-] Ul Evenls
-] Where Used
1-{7] PaletteButtons_Ext
) Attributes
@[ Links
=] Obiject Instances
B-{1 Wide Button ([DynButton)
E-L] Atributes
{1 PalettelsDefault
(] Palettelabel
{1 PaletteOrder
(7] PaletteType
L WIDTH-CHARS

L WTE Jyoewcey

*
*

El

bl =z

Product module: | <Al =1

D etails |
Atibute gioup: [ Widgetatibutes =]
I~ Show design time aitributes for lookup
Atiribute Iabel: [WID TH-CHARS
I~ Constart value
Data type: [DECIMAL

Attiibute value: [30.00

|z

7 Applies al iuntine

Attibute narative: [widthin characters. This may cunertly be used = |
when rendenng some objects. There is no get
function_ use getw/idth to retrieve the realized
value from an objsct.

Conctant level £

r—Ovemnde type

[ A

|Enter data or press ESC toend

4 ¢ (IMPORTANT) Add the new palette object (paletteButtons_Ext) to the list of objects
defined in your icfconfig file for the tag IDEPALETTE in a comma delimited format.
Alternatively, you can go to the user preferences by selecting the menu option File -
Prefer ences, and then enter the new template object as a comma delimited list in the
Custom Palettesfield. (that is, *, paletteButtons _Ext)

5 ¢ You can exit the Repository Maintenance tool, and select M enu - Use Custom from the
Palette window and press OK to reload the Palette from the new datain the repository.
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2.7

2-36

Now your new button has been added to the Palette. If you right click on the button icon in the
Palette window, you'll seeit in thelist of button instances:

Palette ' g

Menu
%X ¢85 B (O F &
8 X 0oF= = E

Default
U —
% % Eﬁ & Cancel
o, E’ E. & Done
i First
% % @ Prev
Mext
Last

Wide Button

Y ou can select your new Wide Button and drop it onto adesign window and see its new
attributes:

i SmartDataYiewer{Dyn¥iew) - customerviewy

i.CustNum: .

;:__Eountry: USa [Net30

o Name: . Contact | Discouncfor ¢ G
E__Address: ______E_F'hone: _________é___Eomments:_

| Addess2 ... Sales Rep: 183080000308 Rana06aaaEa0aaaREAG Faw|

Extending object classes tutorial

The following is a step-by-step guide to help you get started with extending dynamic object
classes. Thistutorial illustrates extending a class at the bottom of the hierarchy. Asan example
of extended behavior, you will add a subclass to the DynView classin order to add a new
attribute at that level, and define behavior for the extended class that usesthat attribute’ svalue.
The new behavior isto display all mandatory fieldsin aviewer highlighted in yellow, so that
the user knows which fields must be entered. The extended code builds aninitial list of these
mandatory fields by looking at fields that are in indexes and assuming that these are all
mandatory.
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WEe'll then show the actual subclassing process by defining anew attribute that the extended
behavior needs to use. The new attribute we define allows the devel oper to define additional
mandatory fields beyond those identified through the index definitions in the meta-schema.
Because of the new attribute, we have to subclass the DynView classto add the new attribute at
that level.

2.7.1 Adding a new attribute
To add a new attribute:

1 ¢ Choosethe Attributes— Attribute Control menu item in the Dynamics Development

menu:

* Development H=] B3

File | Attributes ©Objects Build Wizards Links Window Help

s Attribute Group Control 3% lJJ_

B Attribute Control
Adr - pttribute Walue Control any 02/24/2003
The Attribute Control window appears:
[+ tribute control _ioix]

File ‘wWindow Help

4 « 5 | | Esit Help

Attribute group: | <All> j
Data tppe: | <Al j Refresh |

Attribute label |tribute group name |System owned|&ttibute nanative =
ActionEvent Browser YES The event to publizh on Default
ActionGroups Toolbar YES Comma separated list of actionC
t4ddF unction Parel __________[VES |

AlFieldH andles Wisual YES Containes the handles of all obj
AllFieldM ames Wisual YES Contains a commia-separated lis
ALLOW-COLUMMN-SEARCHING ‘widgetdttributes NO Browser columns are searchable
AppBuilderT abbing Viewerdttibutes YES Stares the AppBuilder tabbing o™
ApplydctionDnE xit Browser YES TRUE if exit iz to perform the sa
ApplyE sitDnaction Browser YES TRUE if DEFAULT-ACTION is t
AppService Diefaults YES Stores the AppService name to
ASDivigion Appserver YES Property indicating which side o
ASHandle Appaerver YES The handle to this object's comg
ASHasStarted Appserver YES Indicates whether the object ha
ASInfo Apperver YES The value of the AppServer Infc
ASInitialize0nRun Appserver YES Indicates whether ‘funServerOb
Agsignlist Query YES List of updatable columns whos:
ASUsePrompt Appserver YES Flag which indicates whether th
AgpnchronousSDO Data YES Mot in use

Se=za G Rmioe
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2 ¢ Select the Add Record button to add a new attribute:

[ttt atenanze S S
File ‘Window Help
&tﬂ'@gé.%\£||ﬁﬁ”| I":/r" 0K Cancel Help
Dietailz ]
Altribute group: |DataVisuaI j
Aftribute lsbek [MandatoryField_E +t
Marrative: | Developer-specified list of mandatory fields: to highlight beyond those ;I
derived from the schema.
/|
[1ata type: | Character ~| Object types: | ;I
=
Runtirne and Fealizston Setting:
Constant levelk |Instance Lewel Yl [ Private
[~ Runtime only [~ System owned
[~ Detived valus [~ Design onky
Dyemde type
& Mone - Allow direct access ko attibute value
" Get - Force value to be retrigved using ast function
" Set - Force value to be saved using set funchion
" Both - Force use of both set and get functions
Froperty List Settings
Lookup type: | Free Text j
Lookup walus: ;I
=l

3 ¢ Enter the following information:

2-38

Attribute group — DataVisual. Thisisjust away of helping to locate and identify
the attribute by filtering on this group.

Attributelabel — MandatoryFields Ext. Thisisthe name of the new attribute. (see
section Providing Distinctive Names for Attributes).

Narrative— Devel oper-specified list of mandatory fieldsto highlight beyond those
derived from the schema. (This description is shown in the Dynamic Property Sheet
when adding values to the attribute).

Data type — Character.

Constant level — Instance Level. Thisimpliesthat the attribute value can be set for
all classes, objectsand instances. ‘ClassLevel’ isused if the attribute value can only
be specified for aclass. ‘Master Level’ implies that an attribute value could be
specified for amaster Object (that is, a SmartView).
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4 ¢ Press OK to save the new attribute and exit the window, and press Exit to leave the

2.7.2

Attribute Control window.

Extending the class at the bottom of the hierarchy

In order to allow your new attribute to apply to new objects that you may create, you have to
extend the class hierarchy from the bottom to provide a new level where the attribute is used.
Asnoted before, it isimportant that you not add new attributes or change attribute initial values

in existing classes.

le

Choose the Objects— Object Type Control menu item in the Dynamics Development

menu:

* Development 1

File Attributes | Objects Build SCM  Links ‘Window Help

Object Type Conkral
SmartLink Tyvpe Control
Lavout Control

IR
IAdmin User

Customization Mainkenance

=0l x|

R

1141342003

Replace Object Instances

The Object Type Control appears:

* Object Type Control
Fle Optons Window Help

e & » B

Object type: [Dyriview Ext

=] Attibutes
- Supported Link
E-] Ul Events
=0 Appserver
E-0 Attributes
-, Supported Link
40 Ul Events
-] Query
=0 Visual
B Atrbutes
By Supported Link
w2 Ul Events
=3 Container
H-] Atributes
(-, Supperted Link
B3 Ul Events
-3 DataContainer
B3 DataVisual
-] Attibutes
[y, Supported Link
-1 Ul Evenls
\ @-{3 Browser
{203 Viewer
£ Atibutes
“, Supported Link
A Ul Events
=-E3 DynView
£ Atibutes
“, Supported Link
EQ Ul Events
B3 DynView_Bxd
(£ Mtributes

AN e s

=

Dbject Type Maintenance - Dyniisw_Ext

G=odox9 Z

Details | 5em et |
Modify record
Obiject type code: |Dyniew_ERT

Dbiject type description: [Extended Dyriview Obiect Type
I Disabled
I~ Layout supported
Deployment type

Servex
Web

Clear

I” Static object

I~ Cache on client

Class object name: I

Extends object type: IDeriew

Custom object type: I

EEE=

[Object type code
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2 ¢ Enter DynView asthe Object Type and press the Find button.

3 ¢ Right-click onthe DynView node and select the Add Object Type popup item and enter

4

5¢

the following:

. Object type code — DynView_Ext.

. Description — Extended DynView object type.

. Deployment Type— Client. Any code associated with this extended classwill need

to be deployed to only client machines.

. Class object name — Not used.

. Extends Object Type— DynView, Thisshould befilled infor you to be the Object

type you have just subclassed.

Press the Save button when you have compl eted entering data for the new class. Next you

need to add the attribute MandatoryFields_Ext to this new subclass.

Right mouse click on the Attributes node below DynView_Ext and select the Add

Attribute Value popup item:

R I —

File Options  Window Help

- & 5 B

Dbject type: [Dyriview

=] Visual
-] Attibutes
S, Supported Link
£ UlEvents
=] Container
-1 Atributes
%, Supported Link
-C Ul Events
-] DataContainer
-] DataVisual
-] Attributes
#-" Supported Link
- Ul Events
-] Browser
=) Viewer
{1 Atributes
%o Supported Link
{1 Ul Everis
=] Dyriviiew
-] Atributes
o, Supportsd Link
-] Ul Events
2] Dyniview_Ext
=] Athibutes
i i MandatonFisld Ext
-] SuperProcedure
Supported Link
Ul Events

e Mainten:

ance
gG=sldgxqg £ ¥
Details I
Atribute oroup: [DataVisusl =l
[~ Shaw desian tims attributes for lackup
Attribie |abek [MandatonField_Ext |
[T Constant value ¥ Applies at runtime
Dista tvpe: [CHARACTER
Attibute valus =
=

Altribute narrative.

Corstant level:

Developer-specified list of mandstory fislds: ta ;I I Designonly
highlight bepond those derived from the schema. ([ By

LI ™| Is private
—_[, ™ Sustem owne:
—Ovemide type

| None - Allow direct access to atfribute value
TG

ce walle to be retrieved using get function
ce value to be saved using et function
ree use of both set and get functions

[Character value
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6 ¢ Enter thefollowing:

e Attributelabel — MandatoryFields EX. Y ou may usethelookup or simply typein
the value The rest of the data for the attribute is then filled in for you.

e AttributeValue— Leave blank. If you wanted to enter adefault or initial value for
the attribute you could do that by filling in the Attribute Valuefield. But in this case
the default value is simply blank.

7 ¢ Press Save when you're done.

2.7.3 Defining custom behavior for the subclass

If you need to specify custom behavior for your new extended class, you can create a super
procedure and associate it to the new class.

1 ¢ Create asuper procedure starting with the Custom Super Procedure templatein the
AppBuilder by selecting the New button in the appBuilder:

v LCreate in Product Madule: 0K I
IDE /¢ Order Entry j Cancel |

~ Object: Template... |

n Supe Procedure
Skurhured PP
Data Logic Piocedure
Stuctured Procedure
Stuctured Include
Shuctured M anager

Help

— Show

[~ Zontaincr:
[~ SmartObjects
¥ Zrocedures

| weblbjects
|| ™ Bynaic
ﬂ _'I IV Static
r Description
Custom Supel Procedure Template, d

Llse thiz tempate to creale a new custom super “rocedure fle to
ccmpile and run PROGRESS 4GL code. Al of the client &Pl are
available for writing U logic for dynamic objects.
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2 ¢ Pressthe Save button in the AppBuilder to bring up the Save dialog. Ensure that the

Register object checkbox is selected and register the procedure in a specified product

module:

Save (Procedure)

File name:; Iextviewercustom.p

Save in. IC. pusseden k/OE

— Fegistzr object

Objzct name: Iextviewercustom_p

Dezcription: |Dynview Extended Tutorial

Roat directany: |C: Aposse work

Froduct module: |OE // O-der Entry

x||oE

I~ Deploy to web
I~ Deploy ta client

I~ Deploy to server

Full path name: |C: /possedwork0E fertviewercustam. p

I~ Design object

Cancel |

DynView_Ext and select the Add Attribute Value popup item:

* Dbject Type Control
Fle Options Window Help

3 ¢ Inthe Object Type Control window, right mouse click on the Attributes node below

|4 B

Object type: |Uyn\l\aw

=1+ Wisual
{71 Attributes
Supparted Link
{71 UlEvents
=] Conkairer
L1 Attributes
2y, Supported Link
{1 UlEvents
1 DataContainer
=] Datavisual
[ Atbibutes
", Supparted Link
[ Wl Events
1 Browser
=0 Viewer
] Aribues
3} -"'r,.‘ Supparted Link
-] Ul Events
=1{7] Dyriview
[ Atrbutes
“ Supported Link

X

[ UlEwents

-] Dyrivien_Ext
=] Athibutes

Supparted Link,
{0 UlEvents
B Smarviewer

[ YT

" { SuperProcsdure

SeE e H e s | ¥
Delalls |
Attribute group: [Sman |
[~ Show design time attributes for lookup
Attribute label, [SupeiFrocedure 44
[ Constant valus ¥ Applies at runtime:
Data typs: [CHARACTER
Mdtribute valus: |oe/extwiswercustom.p ;'
- |
Attribute narrative: [The class super procedure. :I I~ Desiari orly
= | Biuntime ol
o [T s private

Constant level

Master Level -

I~ Susternotned

[ Override type
& None - &llow diect scoess bo aftibute vale

£ Ser - Force valus to be saved Usitg set function
€ Both- Foree wse of hoth set and get functions

£ Get - Foiee value to be refiieved using aet funchion

[Character value
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4 e

5¢

6 ¢

Enter the following:

e Attributelabel — SuperProcedure. Y ou may use the lookup or ssimply typein the
value.

. Attribute Value— OE/ extviewercustom.p. Enter therelative path filename of
the custom super procedure that you will create to override standard behavior of the
viewer class

Press Save when you' re done.

If you have generated a client side cache for performance optimization purposes, you will
need to regenerate the class cache and redeploy. Y ou may also want to add this new class
to the session parameter StartupClassCaches for performance optimization. (See
Progress Dynamics Administration Guide for more information about performance.)

2.7.4 Defining extended behavior for the new attribute
Follow these steps to build the custom super procedure with the new behavior:

le

24

Open the custom procedure extviewercustom. p that you created earlier and define anew
initializeObject procedure.

Enter the variable definitions that it uses and the RUN SUPER statement to invoke the
standard initialization behavior:

PROCEDURE initializeObject:
/7': _____________________________________________________________________

Purpose: Extends the standard behavior for Objects by highlighting
fields that are marked as mandatory.
Parameters: <none>

Notes:

_______ :’:/

DEFINE VARIABLE cFields AS CHARACTER NO-UNDO.
DEFINE VARIABLE cHandles AS CHARACTER NO-UNDO.
DEFINE VARIABLE iField AS INTEGER NO-UNDO.
DEFINE VARIABLE iEntry AS INTEGER NO-UNDO.
DEFINE VARIABLE hField AS HANDLE NO-UNDO.
DEFINE VARIABLE cFieldList AS CHARACTER NO-UNDO.
DEFINE VARIABLE hSource AS HANDLE NO-UNDO.
DEFINE VARIABLE cTable AS CHARACTER NO-UNDO.

DEFINE VARIABLE cMandExt AS CHARACTER NO-UNDO.

RUN SUPER.
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Thefirst block of executable code after the RUN SUPER statement locates each _Field
record in the Progress Sports2000 meta-schemathat participatesin anindex for the current
table. Thisexampleis simplified to the extent that it assumes that the current database
(DICTDB) isthe only database that needs to be queried. It might also be more appropriate
to usethe Mandatory field of the meta-schema rather than making alist of fields that
participate in indexes. In the Sports2000 database, however, the _Mandatory field is not
used, so the example uses the technique of looking at indexed fields.

The example also makes direct access to the database from the client code, which is not
good practice. In acompleted application, you should always use the Session Manager to
invoke a server-side procedure to return any values that require database access:

/* Build an initial T1ist of mandatory fields by identifying
all indexed fields. */

{get DisplayedFields cFields}.

{get FieldHandles cHandles}.

{get DataSource hSource}.

{get Tables cTable hSource}.

/* In case there's more than 1 table just use the first. */
cTable = ENTRY(1l, cTable).

FOR EACH _File WHERE _File._File-Name = cTable,
EACH _Field OF _File WHERE CAN-FIND (_Index-Field OF _Field):
cFieldList = cFieldList + _Field._Field-Name + ",".
END.

Next the code uses the new attribute valueiif it has been set. It retrieves the list of extra
mandatory fields and appends that to the list of fields derived from indexes:

/* This extended attribute may hold additional fields to
be added to the mandatory fields list. */

{get MandatoryFields_Ext cMandExt}.

IF cMandExt NE "" AND cMandExt NE ? THEN
cFieldList = cFieldList + "," + cMandExt.

ELSE cFieldList = RIGHT-TRIM(cFieldList, ",").
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Finally the code gets the handle of each field in the list and sets its background color to
yellow:

/* Highlight the mandatory fields in a Viewer. */
DO iEntry = 1 TO NUM-ENTRIES(cFieldList):
iField = LOOKUP(ENTRY(iEntry, cFieldList), cFields).
IF iField NE O THEN
DO:
ASSIGN hField = WIDGET-HANDLE(ENTRY(iField, cHandles))
hField:BGCOLOR = 14 NO-ERROR.
END.
END.
END PROCEDURE.

3 ¢ Savethe changes.

2.7.5 Defining support functions for new attributes

It isrecommended to add support functionsfor your new attribute (although not required). Here
by exampleisthe function to allow your code to retrieve the new attribute value. It definesthe
necessary “xp” preprocessor temporarily in order to then be able to retrieve the value directly
from the attribute temp-table record, retrievesit, returnsit, and then undefines the preprocessor.
This function and any others you need go into your custom super procedure.

1 ¢ Create the get and set support functions in your new custom super procedure;

FUNCTION getMandatoryFields_Ext
RETURNS CHARACTER

Purpose: Retrieves the value of the extended 1list of
mandatory fields

&SCOPED-DEFINE xpMandatoryFields_Ext

DEFINE VARIABLE cMandExt AS CHARACTER NO-UNDO.
{get MandatoryFields_Ext cMandExt}.

RETURN cMandExt. /* Function return value. */
&UNDEFINE xpMandatoryFields_Ext

END FUNCTION.
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2 ¢ Asdescribed previously in the section on ADM customization, it is necessary to define
ADM?2 customization both through the adm2 /custom include and in the repository in order
to enable ADM2 customized procedures to run interchangeably in non-repository
environments (including static containersin Dynamics) and in repository driven dynamic
containers.

If your viewersfall into this category, you would need to add the new class using the New
ADM Classtool inthe AppBuilder which would add all supporting files for the new class
. Seethe section on developing ADM extensionsin the Progress Dynamics Administration
Guide for more information.

2.7.6 Adding the new class to the AppBuilder
To alow the AppBuilder to recognize your newly added class, follow these steps:

1 ¢ Fromthe Repository Object Maintenance window, enter DynView_Ext asthe Object
Type and press Apply:

* Repository Dbject Maintenance

Eile window Help
¢ & » »

Dbject type: [DynView_ext #8]  Product moduie <Al =1
Obictrane Py
=L Dyriview_ext [Repasitory Object Contiol
&-{] Attributes B - = g
ot~ dmoloxa s |¥
{1 Ul Everts Details |Mme |
Product: | Sports / Sports2000 LI
Product module: | OE / Order Entry =|
Dbiect type code: [Dyriview_ext |
Dbject filename: [Dyriview_ExtTemplate =
Customization result code: [ @4

Dbject sxtension:

Obiject description: | Template for Extended Dunamm Elue
)
Object path:
Run when:
Lapout: | None [00)
SDO name: |
Secuity object: |
[~ Static object
Estends smartobjsct:
[~ Object is unnable

& [zE |

|Object description

2 ¢ Expand thisto see the Objects node.

3 ¢ Right click on the Objects node and select Add SmartObject.
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4 e

5¢

In the maintenance frame to the right, enter the following:

. Product — Enter your specific product.

. Product M odule — Enter your specific product module.
. Object type code — DynView_Ext.

. Object Filename — DynView_ExtTemplate.

. Description — Template for extended dynamics viewer.

. Layout — None.

Select the M or e tab in the maintenance frame and check the Template SmartObj toggle
on, which marks this object as atemplate. Also check the Container Object toggle off,
since this object is not a container window:

* Repository Dbject Maintenance .

Eile window Help
¢ & & =

Object type: [Dyniiew_ext Product madule [ Al =]

&
Db @

=-[] Dyriview_ext 3 o
{7 Attibutes Q‘Eggg;;;‘nﬁé I::},
o]

=-{7] Objects
4 Dyriview_EstTemplate
{1 Ul Events

etais More I

S hutdown message text:

=
=
[~ Container objsct T~ Design orly
[~ Generic object I Template smartobject
I Fun persistent [~ Spstem owned
I Funnable from menu [~ Disabled
=

[

Required db Iist:

Deplovment type

\Shulduwn message text
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6 ¢ Pressthe Save button. Now you need to create anew object in the template class and then

define an Instance for that object.

CAUTION: If you want to add new instances as described below, it isimportant that you
do not add the instance to an object shipped with the product. Y ou must
create your own object and add the instance to your object, otherwise your
additions may be overridden with the next update of the product.

7 ¢ Enter an Object Type of Template, and press Apply:

* Repository Object Maintenance

File ‘eindow Help
| 4= B =

Object type: |TEmplatE

Object name: [

=z

=L Template
L] Attributes
L] Objects
71 templateContainer
71 templateDCx
71 templateProcedure
1 templateS mantObject
7] templateSmantObject_Ext
1-{ 7 Atributes
"

inks
= Object Instances

= Pages

{0 Ul Events

-] Where Used
@-{7] template\w ebObjsct

@7 Ul Events

1 i Dyriview_ExtTemplate (Dyriview ExtTemplate]

Product module: I{A\I> ;I
Detis |
Obgect type: |Dyn\/iew_a><l ﬂl
Object filename: [Dyriview_ExtT emplate dal
Page: |Page 0 Press F4 For Lookup

Instance name: [DyrView_ExtT emplate

Instance de scription |E>-<landed Dipnamic Smarty iewer

Lapout position: |

|Enter data or press ESC to end.

8 ¢ Createan object called TemplateSmartObject_Ext by right clicking onthe Objectsnode
and select Add Smart Object. Enter the following:

. Product — Enter your specific product.

. Product M odule — Enter your specific product module.

. Object type code — Template.

. Object Filename — TemplateSmartObject Ext.

. Description — Template for AppBuilder custom SmartObjects.

. Layout — None.
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Oe¢

Press the Save button.

10 ¢ Select the Object I nstances node of the newly created object and right click and select the

popup option Add Object Instance. Enter the following:
. Object Type— DynView_Ext.

. Object Filename — DynView_ExtTemplate.

. Instance Name — DynView_ExtTemplate.

. Description — Extended dynamic smartViewer.

11 ¢ Pressthe Save button.

Next you need to define attribute values for the new instance to match the attribute values for
the class template that thisinstance is derived from. At thistime there is no way to do this
automatically, so you need to look at the attribute values for the closest relative of your new
instance, and enter appropriate valuesfor the same attributes for your template instance. Follow
these steps to do this:

loe

2¢

3¢

4 ¢

5¢

6 ¢

Expand the templateSmartObject object

Expand the Object I nstances, then expand the Dynamic SmartDataViewer node, and
then expand its Attributes.

Expand the new extended Viewer and its Attributes. You'll seefive attribute values for
the Dynamic SmartDataViewer. Y ou need to enter attribute values for your new instance
to match these values:

Right click on the Attributes node for the new instance and add an attribute
DynamicObject and set it to True. Thisregistersyour new class asadynamic rather than
astatic Object.

Add an attribute value for templateFile of ry/obj/rydynvwwizw.w. Thisisthe procedure
that is used at design time to build a new Object of the type. For adynamic Viewer, for
instance, it includesthe pointersto the code that wal ks you through the wizard for defining
anew Viewer (hence the name). Y ou can copy this name from the attribute value for the
standard dynamic Viewer.

Add an attribute value for templateGroup of SmartObject. There are four
templateGroups (SmartObject, Container, WebObject, and Procedure), which divide the
Objectsinto basic groups. These are used to filter the Objectsin the New dialog based on
which toggle boxes you check to see various types of Objects.
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74

8¢

Oe¢

Add an attribute value for templatel abel of Extended Dynamic & Viewer
(DynView_Ext). This matches the pattern for the label of other Object, and is what will
appear for the Object in the AppBuilder’s New dialog.

Add an attribute value for templateOr der . Thisdeterminesthe order in which the Objects
are displayed in the New dialog. There are gaps in the numbering of existing Objects so
that you can specify atemplateOrder in between two existing Objects.

Thisisroughly what you should see when you have added al the new attribute values:

* Repository Dbject Maintenance

File window Help

¢ & 5 =
Object tpe: [Template 48] Product moduie: [ <Al =1
e | a
=L Template s
{1 Attributes -+ - H | hbi
it = X
=-{_] Objects = sEdaxq £ ¥
=] templateContainer Details |
") template0Cx ;
templateProcedure Attribute group |TE“"|3‘ale ;I

templateSmartObject ¥ Show design time attributes for lookup
templateSmantObject_E xt
") Adtributes
-] Links
=-{7] Object Instances
=1 DynView_ExtTemplate [Dyriview_ExtTemplate]
E-{] Attributes
{7 DynamicObiect
{7 TemplateFile
{7 TemplateGroup
4 TemplateLabel

m

¥ fpplies at runtime

Attribute label. [T emplatel abel
[~ Constant value

Datatype: [CHARACTER
E xtended Dynamic &Viewer [DynView_ext] ;I

Attribute value:

= Attiibute narative: [The label used for display inthe new dalog and <] 7 Desian only
& g G P o
- ere Use =
{1 Where Used r
B Pages =[Sy
-0 Ul Events Canstant level -

‘Where Used
-] templatevw/ebObject
{1 Ul Events

r—Ovemide type
o)

[Character value

Exit the Repository Maintenance tool.

10 ¢ (IMPORTANT) Add the new object (templateSmartObject_Ext) to the list of objects

defined in your 1icfconfig file for the tag IDETEMPLATES n a comma delimited format.
Alternatively, you can go to the user preferences by selecting the menu option File -
Preferences, and then enter the new template object asa commadelimited list in the
Custom Templatesfield. (that is, *, templateSmartObject_Ext)

11 ¢ Torebuild the AppBuilder Palette and New dialog, select Menu — Use Custom on the
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Palette window, and press OK . After afew seconds the Palette will reappear. The
contents of the New dialog will also be rebuilt, and you will be able to see this when you
press the New button.
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12 ¢ Pressthe New button to create a new Object of your new Type. Y ou should now see your

custom object in thelist of templates:

New
[+ Create in Product Maduls: oK
]DE #¢ Order Enlry j Carcel
: Objects Template...

Independent ‘Window [DypnObjc) - Help I

Menu Controller [Dynkdenc) T =

Dependent Window [DynFold)

Static: 5 marfwindow

Static SmartDialog

Static SmartFrame

Dynaric SmartD ataBrowssr [DynBrow]
ject [DynSDO

. L ] Show

Dynamic SmartD ataviewer [Dyniew) ;

Siatic SmartDataDbject (SD0) | Eoali

Static SmartDataBrowser (SDB) ¥ SmarObjects

Static SmartD ataWiewer (SDV]

Static SmartBusinessObject (SEO) IV Erocedures

Static SmartD ataField [SDF) ™| wWeblbiscts

Static SmartD ataField Decimal Combo

Static SmartD ataField Filkered Combo - ¥ Dynamic

3|

L] |¥ Static

i~ Description

Dynamic SmartD ataviewsr Object Template. d

Lsa thig template o create a new Dynamic SmartD ataviewsr object

in which ta visualize data. Once created, this object can be

referenced onta any Dynanmic Smartlbject container, such az &

Dynamic Object Controller o Dynamic Folder. __l
-

2.7.7 Building an object of your extended class

Create a Viewer based, for example, on the Customer table:

...... P | T T —

......... Ecit_lrl: I—

......... State: I | :Country; IUSA
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From the AppBuilder design window, select the Dynamic Properties Sheet. Here you seeyour
new attribute. You can give it avalue to add additional mandatory fields to be highlighted in

your Viewer:

Dynamic Properties _ ||
Elosel

Container: clstexbviswy ﬂ
Qbiect:qustextviewv LI Clazs: |DynView_EHt Ll
Fesult Cade: J<Defau"-> Ll ﬁ'l‘
Attibutes | Event |
[Attribute ™ [ alue |Resuk Code |Group -
IV |M andatoryFields_Ext  (me{Ee Datalisual
-

Developer-specified list of mandataony fields to highight beyond those derived fram the schema. :‘

=l

Use the Viewer to build a new window. Alternatively, you can open an existing window that
uses a standard dynamic Viewer for the same table and replace the other Viewer with your new
one. If you do this, you' Il see awarning message indicating that you have changed the Object

type:

Replacing objects of different type [ X|

You replaced the object with an object of a different type. This may cause a potential loss of
attribute values if the attributes of the old object are not supported by the new object.

Poszible invalid attibutes will anly be deleted when the container is saved.

In your case your new Object hasall the attributes of the old one, and more, so replacing it will
not cause problems.
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Now you can run your new window to see the effects of your custom code:

File Mavigation Window Help

g=sdoxg Zl«e»s|F

Cust Mum|Country MName First Address -
2 Finland Urpon Frisbee Rattipollu 3
JUSA Hoopz Suite 415
4/United Kingdom Go Fishing Ltd Unit 2
5U5A Match Paint Tennis 66 Homer FI
B United Kingdom Fanatical Athletes 20 Bicep Brdc
7| Finland Aerobics valine Ky PeltolantieB_lLI
+ ¥

Cust Num: Il J

Name: I Lift Tours Inc.

Sales Rep: W
Address: |2?B Morth Drive
City: IBulIington
State:lh«'IA—
Postal Code: |U1 730
CreditLimi: [66,700 .|

Country: IUSA
Balance: |903.64 J

2.7.8

Setting your extended attributes in an object

After you' ve restarted your session, you can test the effects of your new attribute and its

supporting code.

. Open adynamic Viewer in the AppBuilder such as this one for the Customer table:

i smartDataYiewer{Dyn¥iew) - customerviewy

Cust Num

o

....... Countr}l_USA

Name:

e City:,

. Select Window - Dynamic Properties from the AppBuilder menu. Because the attribute
list thiswindow usesis built dynamically from the contents of the repository, you should
find your new attribute in the list of attributes the window displays.
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. Define avaue for the attribute to add one or more fields to the mandatory fields list, so
that you can see the effect when you run awindow containing this Viewer:

* Dynamic Properties !E[E

Container: customeryiswy !
Objesct: ]customerviewv j Class: I[]yn\-"iew LI
Fiesult Code: ]<Default> j
\(_.W
Attributes l Events l ﬁlll
[tribute = [ alue |Result Code  |Group o=
Inactivelinks Smark
InitialPageList Contairer
Instanceld 0 ADMAtribube
InstanceProperties Srart
JavaScriptFile Container
LayoutOptions “isual
LayoutType iewerdttnbu
LapautU mits iewerdttrbL
Layoutifariable Wisual
* |Logicaldbjectt ame customerviewy Smart
Laogical/ersion ADMAtribute
I |t andatoryFields_Ext |CreditLimit, Temms | Datavisual
* | MinHeight 1157 Wisual
This iz an optional list of figlds to be marked as mandatony in a data entry Yiewer, in addition to those ;l
fighds identified a3 being mandatory because of ther prezence in an index.

. Save the Viewer and run awindow that containsit to see both types of mandatory fields,
those that come from indexes and those that you added through the attribute value:

g [i[=] E3

File MNavigation Window Help
gas o x@ L eers|H

Cust Mum|Country Mame Address iaddiess2 Cily -
2 Finland Urpon Frishee Rattipolku 3 Site 507 Oszlo
JUSA Haoops Suite 415 40 Grove St Atlanta
4 United Kingdom Go Fishing Ltd Unit 2 83 Ponders End Rd Harrow
5USA Match Point Tennis 66 Homer P Address 2 Boston
B United Kingdom Fanatical Athletes 20 Bicep Bridge Rd Leyton Montgor
7 Finland Aerobics valine Ky Peltolantie 3 Tikkurila
4 »
Cust Mum: [1
Country: |USA

Mame: |Lift Tours Inc Credit Limit: Iss,mn J
Address: | 276 North Drive EEERT= |903_64 | Discount IKJ

Address2: |Apartment 38

Terms:[Netad
Citp: [Burington
State: [MA ﬂl [Massachusetts Comments: |This customer is on credit hold until futher notice
Postal Code: |01730 Fax: |(517) 450-9222
Contact: IGIoria Shepley Email | gloria@lifttours. com
[~ Test Toggle 1 Phone: [617) 450-0086
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2.8

More complex customization

The following sections introduce you to techniques for advanced customization.

28.1

Customizing class behavior in the middle

To changethe behavior of all the objectsin aclassthe class needsto be extended viathe Custom
Object Type. The method used applies equally when extending any class—whether at the
bottom or in the middle, excepting subclassing.

Thefirst stepin extending aclassisto create the new customizing class. In thisexample, weare
going to customize the DataVisua classwith the DataVisual_Cust class. Thisfigureillustrates
the newly created DataVisual _Cust class. Note that this class does not extend any other class:

* object Type Control P ] 554
File Options Window Heip

e« » B | Est Help
Object type: J ﬂ Firnd I

E-L] Base (Object Type Maintenance - Datavisual Cust

I'_Fl{:l DynamicObject
EEID ProgressWidget
25 DataVisual_Cust

& ==

o X8 L

Detais | Sciisret |

E2

Obiect type code: |D ataisual_Cust

Object type description: |Custom Class For D ataVisual Class
[T Disabled
71 Layout supportad
Deplaymant type

Server
Client
Heb

Clear |

I Gtatic ohject

I” Cache on clent

[Clazz object name: [

Extends object @

#
P

Custom object type:

[Enter data or press ESC to end
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After the class has been created, we can now add attributes that will modify the behavior of the
class. For example, in the figure below, we add a SuperProcedure attribute which has a value of
adm2/dataviscustom.p. We can further add other attributesto modify the behavior of the class,
as necessary. The creation of other attributes has been covered elsewherein thistutorial and so

will not be repeated:

* Object Type Control =1ox]
File Options Window Help

€« &« % B | Est Help
Object type: I ﬂ Fnd I

-] Base Attribute Value Maintenancs

(-2 DyramicObject
-1 ProgressWidget
=20 Dataisual_Cust

-] Aftributes
24 SuperProcedurs
vy Supported Link
B0 Ul Events

HmemEg xq 2

. Distails ]

Altribute group:
Attribute label

[ata lype:

Altribute value:

Altribute narrative:

=
]Smaﬂ ﬂ
I~ Show desion ime athibutes for lookup
[supeProcedure ﬂ
I~ Constant value Jv Applies at nuntime
|CHARACTER
adm2/dataviscustom p =]
|
The class super procedure. =] I Designenly
I Runtime crly
7| = lepivate
I~ Swstem ownee

Camstank levak | Master Leve

zet and|get funchions

[Enter data or press ESC to end.

4

Now we need to tell the DataVisual class that the DataVisual _Cust class customizesit. We do

this by setting the value of the Custom Object Typefield of the DataVisual classto

DataVisual_Cust.
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There isarestriction on which classes can be used as custom classes, aimed at preventing
duplicate inheritance. The class being customized (DataVisual) and the class doing the

customizing (DataVisua_Cust) cannot share the same ancestor classes. The Object Type
Control will prevent this from happening:

# Object Type Control

I =l
Fl= Options Window Heip
€ & B B IE’—‘* Hep
[bject ype: IDataVlsuaI ﬂ Find |
=3 Base Il Bobiec! Type Mantenance - Datavisual

[ Atributes Y= b - =
., Supported Link & = E & Q = {\}’
T Ul Events Details h:.. et |

Appserver §
31 Atrbutes Obiect type code; [Dataisusl

-, Supported Link Object type description: JData\ﬁsuaI SmartObjsct base class
- Ul Events [~ Disabled
=3 Query
&-E7 Viswal I~ Layout supported

H- Atibutes Deployment type

e, Supported Link Sarver

H-E Ul Events Client

=1 Container ek

B0 Atrbutes =

[y Supported Link

B Ul Events Cleat |

B {1 DataContainer

v Static object I Cache on clienk
. B3 DataVisual .
(] Aoutes Class cbiect nams.] i ﬂ
E"'G"_ﬂ Supported Link Extends object type: ]Cnntaher QI
@3 Ul Events Custom obiecyfpe: [Data¥isusl_Cust T
{3 Browser
E-{1 Viewer

{£21 DynContainer
-{E1 580
{0 SmatContainer

H -E8 SmartDislog
H I T I ;l
[Object type code

4

Oncethisisdone, the session should be restarted, so that the relevant caches can be flushed and
repopulated. Any static caches that exist need to be re-built.

For a standard DynView-class object, the runtime class hierarchy before customization looks
like:

DynView ry/prc/rydynviewp.p
Viewer adm2/viewer.p
DataVisual adm2/datavis.p
Container adm2/containr.p
Visual adm2/visual.p

Base adm2/smart.p
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After customizing, the runtime class hierarchy looks like:

DynView ry/prc/rydynviewp.p
Viewer adm2/viewer.p
DataVisual_Cust adm2/dataviscustom.p
DataVisual adm?2/datavis.p
Container adm?2/containr.p
Visual adm2/visual.p

Base adm2/smart.p

The custom class has been highlighted. Note that even though the class extension is“ sideways’
(that is, the DataVisua class has not been extended “ downwards’) at design time, the runtime
Classes that are used as custom classes should not act as object typesto any objects. Thisis
because these objects will only inherit from the custom class and not from the class being
customized.

For instance, if an object were created with aclassof DataVisual _Cust thenit would only inherit
fromthe DataVisual_Cust class and not from the DataVisual classthat is, none of the behavior
from DataVisual, Container, Visual and Base would be inherited.

If the intention is to have a group of objects have a specific behavior that differs from a
particular class, then the class should be extended off the bottom, asin the next section of this
tutorial.
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2.8.2 Customizing a class with multiple classes

The example in the section above uses a single class to extend the DataVisual class—the
DataVisual_Cust class. It ispossible that the DataVisual_Cust classitself inherits from another
class, and so has its own set of ancestor classes. An example of thisis shown:

* Object Type Control _ =]
Fle Options Window Help

 « > B | Esit Hep

Object type: ]

(] Base

F1Z3) DataVisual_Cust_Parent = = d v x =
n £ P 3 4

[ B0 Abues g=0 080 X & 4 |

)

', Supported Link Delais |_E‘tr-1:/..|e|' ]

{3 Ul Events : S =
23 DataVisual Cust Object type code; [BERENETENIE]
{25 DynamicObject Object type description: IEustom Class For DataVisual Class

H-{Z3 ProgressWidget ™ Disabled

™ Layout supported

Deployment type Layout supported

Server

Client
ek

Clear
I Static ohjsct I Cachs on client
Class object name: ﬂ
Extends objgct type: | ataVisual_Cust_Parent ﬂ
Custom obiect type: .ﬂ
[Dbject type code v

After customizing as shown above, the runtime class hierarchy looks like:

DynView ry/prc/rydynviewp.p
Viewer adm2/viewer.p
DataVisual Cust adm2/dataviscustom.p

DataVisual_Cust P | -

arent

DataVisual adm2/datavis.p
Container adm2/containr.p
Visual adm2/visual.p
Base adm2/smart.p

Note that the DataVisual_Cust_Parent class has no SuperProcedure property for this example.
In this case there would be other attributes that provide the behaviora changes.
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2.8.3 Migrating existing customizations

The steps below provide aid with the migration of extended classes from using approach of
extending the existing class into using the new custom class field. In all cases examples are
used.

Simple subclassing

If the DynView classis subclassed by the DynViewSubClass and not all objects belonging to
the DynView class have been moved to the subclass, then nothing needsto be done. subclassing
basically means that a new set of behavior is applied for certain objects belonging to aclass
only—not all objectsin that class. The next section details the treatment for a subclassthat is
used to extend the behavior of all objectsin the DynView class:

-] Base
EHIA Appserver
G Query
EIG Wisual

E1-{E3 Container
[_j DataContainer
EHE3 DataVisual

B2 Viewer
=3 Dynview
b | Dyn'ViewSubClass
- SmartViewer
HED StaticSDV

Customizing off the bottom of the class hierarchy

If the DynView class has been extended so that the behavior of the DynViewSubClassis meant
to apply to al the objectsthat belong to the DynView class, then the following steps need to be
taken.

The fundamental distinction between this style of extending and the subclassing mentioned
above isthat the behavior of all objects belonging to that class changes when extending the
class, and not simply a subset of objects.

Before upgrade, the class structure looks like this:

B Base
EHIA Appserver
-3 Query
EIG Wisual
E1-{Z3 Container
11{£3 DataContainer
{ E-Z3 DataVisual
! EHI3 Browser
E|:| Viewer
=-{3 Dynview
b | Dyn'View SubClass
=) :| SmartViewer
mHE StaticSDV
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To migrate:

1 ¢ Upgradeicfdb with the DCU and load ADOs.

2 ¢ Fromthe Object Type Control Options menu, run the Object Type Change Utility.
3 ¢ Select dl objects for the DynViewSubClass and change these to DynView.

4 ¢ Select the DynViewSubClass class.

5 ¢ Clear (blank) the Extends Object Typefield and save.

6 ¢ Either restart the session or run destroyClassCache in gshRepositoryManager to clear all
cached classes.

7 ¢ Runthe Object Type Control tool.

8 ¢ Drill down to the DynView class.

9¢ Set the value of the Custom object typefield to DynViewSubClass.
10 ¢ Repeat step 5.

The resulting class structure looks like this:

=[] Base
EI{:I Appserver
-] Query
E{:I Wisual
E|{:| Container
Lo DataContainer
= Datavisual
! {:l Browser
=1L Viewer
| Dpriview
{:I Smartviewer
E-{] StaticSDY

{:I DiynamicObject
{:l DyriviewSubClass
-1 Progresswidget
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Customizing in middle with a single custom class

For aclass hierarchy wherethe DataVis classis extended by the DV Custom class, and there are
no objects associated with the DV Custom class.

Before upgrade, the class structureis:

E-{] Bass
B3 Appserver
{3 Query
EG Visual
E1-E3 Container
-{Z3 DataContainer
-Z3 DataVisual
B 23 dvcustom
- B
EHI3 DynErow
E-C SmartBrowser
-] StaticSDE
- Viewer

To migrate;

1 ¢ Upgradeicfdb with the DCU and load ADOs, thiswill override customizations making
DV Custom, Browser and Viewer all inherit from DataVisual:

2] Base

E{:I Appserver

- @] Query

C =] Visual

E|{:| Container

@] DataContainer

[ Datavisual
v {_‘\] EBrowse

{1 DVCustom

- Viewer
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2 ¢ Follow these steps for any objects that may exist for the custom class:

a) From the Object Type Control Options menu, run the Object Type Change
Utility.

b) Select all objectsfor the DV Custom class and changetheseto DataVisual. Whileit
isunlikely that DV Custom objects exist, there could be objects for custom classes
extended in the middle that would need to change.

3 ¢ Inthe Object Type Control tool, select DV Custom class.

4 ¢ Clear the Extends Object Typefield and save.

5 ¢ Dirill down to the DataVisual class.

6 ¢ Set the value of the Custom object typefield to DVCustom.

7 ¢ Either restart the session or run destroyClassCache in gshRepositoryManager to clear all
cached classes.

The resulting class structureis:

=[] Base
E|{:| Appserver
B Query
E{:I Wizual
EI{:I Container
-] DataContaines
-7 DataVisual
| B¢ Browser
-] DynBrow
-] SmantBrowser
-] StaticSDB

D DVCustom
[+ DynamicObject
-] Progressw/idiget

2—-63
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Customizing in middle with multiple custom classes

For aclass hierarchy where the DataVis class is extended by the DV CustomParent and

DV Custom, classes, the following steps apply.

Before upgrade, the class structure looks like this:

B[] Base

EHZA Appserver

-3 Query

EG Visual

EG Container

[: DataContainer
EHE3 DataVisual

! B3 dveustomparent
: B {23 dvcustom

®
B3 StaticSDB
iewer

To migrate:

1 ¢ Upgradeicfdb with the DCU and load ADOs, this will override customizations making
DV CustomParent, Browser and Viewer all inherit from DataVisual:

=] Base
EI{:I Appserver
) Query
E|{:| Wizual
EI{:] Container
{:| D ataContainer
{1 DataVisual
15| Browser
] DVCustomParent

L] Wiewwer
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2 ¢ Follow these steps for any objects that may exist for the custom class:

a) Fromthe Object Type Control Options menu, run the Object Type Change
Utility.

b) Select al objects for the DV Custom class and change these to DataVisual.

c) Select al objects for the DV CustomParent class and change these to DataVisual.

Whileit isunlikely that DV Custom and DV CustomParent objects exist, there could
be objects for custom classes customized in the middle that would need to change.
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3¢

4 e

5¢

6 ¢

74

In the Object Type Controal tool, select the DV CustomParent class.
Clear the Extends Object Type field and save.
Drill down to the DataVisual class.

Set the value of the Custom abject typefield to DVCustom.

Either restart the session or run destroyClassCache in gshRepositoryManager to clear

cached classes.

The resulting class structureis:

-1 Base
B0 oy
B Visual
=] Container
-] DataContainer
=-(_{ DataVisual
#-L) Browser
=) Viewer

E-{71 DVCustomParent
i 77 DVCustom
l:l DynamicObject
EHT Progresswidget
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Advanced User Interface Design In Progress
Dynamics

A typical Progress Dynamics application has windows with many objects on them, including
Toolbarswith avariety of buttonsand menus, and multi-page tab folderswith interrel ationships
between the objects on different pages. The relationshi ps between the objects are determined by
SmartLinks™, by properties, and by various functions that control the interactions. Progress
Dynamics Version 2 has many features that support building complex windows and
customizing behavior to suit the needs of your application. This chapter describes some of those
features and the techniques you can use to take advantage of them.

This chapter describes a single folder window that illustrates many of these features. Itisa
multi-page window called cemaintwin (for Order Entry Maintenance Window), designed to
display and update Customers, Orders, and OrderLinesin the Sports2000 database. Y ou can
assemble the window yourself to follow along with the various examples in the chapter. In
describing the window, we presume that you have created a Sports product with an OE product
modulefor Order Entry, donean Entity Import of at |east the Customer, Order, OrderLine, Item,
and SalesRep tables, and used the Object Generator to create a suite of dynamic objects (SDOs,
DataFields, Viewers, and Browsers) for those tables in the OE product module. Refer to the
Progress Dynamics Devel oper’ s Guide for guidance on any of these preparatory steps, and also
for detailed information on using the Container Builder. To create the window, start with a
dynamic Independent Window (DynObjc), referred to asindependent because the window does
not expect to receive akey value from another window when it starts up. In general, all the
objects you use to create the window can be dynamic objects unless otherwise noted.
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Thefollowing sections describe how to assembl e the pieces of thewindow and how the window
illustrates some of the chapter’s material on User Interface design:

Advanced support for object links
Modifying visual properties at the master and instance level
Disabling and hiding buttons and menu items

Defining action rules for menu and toolbar items
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3.1 Advanced support for object links

Communication between the SmartObjects that make up a Progress Dynamics application
window is controlled by SmartLinks, or Links for short. For more information on the basic
ADM2 Links and the named events that they handle, see the standard Progress Version 9
documentation. To learn more about the new Links and events and how they are used by
Progress Dynamics seethe Progress Dynamics Devel oper’ s Guide. This section describes some
of the new features involving Links and shows ways to use them in building your application,
including:

. Using a single toolbar in a multi-page folder
. Setting up your test window

. Modifying the default link activation

e Disabling datalinks to dependent SDOs

. Using a GroupAssign link to group pages

3.1.1 Using a single toolbar in a multi-page folder

Onessignificant improvement in the area of Linksisthat you can use asingle Toolbar to control
objects on any number of pagesin atab folder. For example, a Toolbar with one of the Update
bands of buttons for Add, Modify, and Delete can be the Tablel O-Source for any number of
Viewers or other updatable objectsin atab folder. The state of the buttons and the equivalent
menu items switches automatically asthe user selects one page and then another, and the actions
on one page properly affect the state of the buttons and menu items on other pages. In addition,
a Toolbar with a Navigation band can be the Navigation-Source for SDOs on any number of
pagesin afolder. The state of the buttons changes to reflect the query position of the SDO on
each page.

3.1.2 Setting up your test window

Toillustrate the toolbar’ s ability to control objects on multiple pages, you need to create several
pagesin the window for the Toolbar to control, including:

e Toolbar and folder on page 0
. Customer objects on page 1
e Customer maintenance viewer on page 2

. Order maintenance objects on page 3

3-3
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. Defining the Foreign Fields property for a child SDO
. OrderLine maintenance objects On Page 4
. Modifying the resize attributes of a browser

. Summary of all the links for the window

Toolbar and folder on page 0

Start on Page 0 of the window and follow these steps:

1 ¢ Usethe FolderPageTop Toolbar, which has Update and Navigation buttons and also a
standard File menu. There are in fact avariety of different built-in Toolbars that you can
investigate using the Toolbar and Menu Designer, or you can build anew one of your own.

2 ¢ Add an instance of the dynamic Folder object, called afspfoldw.w. When you add the
Folder to the window in the Container Builder, the tool creates a Page link automatically
from the Folder to the window itself, since thisisrequired for the Folder to function

properly.

3 ¢ Inthe Container Builder, choose the Page M aintenance tool:

er Builder - custdywin (DynObjc)

aced Search Procedures Options  ‘Window  Help
FHOX[® Q& TS JL[8]

ntainer; |custdywin |Page maintenancel
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4 ¢ Inthe Page Maintenance window add four folder tabs, with the labels Customer, Maint,

Orders, and OrderLines:

* Page Maintenance -oemaintwin
File ©Options ‘Window Help

I [

Exit Help

Fage Seq.l Page label |Sec:urit3,| token

-

0 Cantainer [Pg. 0]

1|Customer Custamer

2 Maint M aint
3 0rders Orders
4 OrderLines OrderLines

OB ZEHo X[t ¢

Page sequence: Il

Page label: IEustomer

— Other zettings
Page layout: |nelative j
Securty token: |Customer
¥ Enable on create
[¥ Enable on modify
¥ Enable on view
— Inzert ¢ replace object instances from existing container
Container: I ﬂ
Page: I j Insert/Feplace I

Customer objects on page 1

To add Customer Objects on Page 1 of the window, follow these steps:

1 ¢ AddaCustomer SDO, such asthe customerfullo dynamic SDO that the Object

Generator created for you.

2 ¢ Add adynamic Customer Browser such asthe customerfullb that the Object Generator
created, where the user can select a Customer to work with. Thereisalso aViewer under
the Browser to display aselection of fieldsthat may be helpful. Y ou can build thisdynamic
Viewer inthe AppBuilder, selecting just the fields you want to see. In the examplewe call

this Viewer custcommentsv, since it features the Customer Comments field.
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3 ¢ Add thefollowing links:

A Navigation link from the Toolbar to the Customer SDO on Page 1.

* A Datalink from the SDO to the Browser on Page 1.

e A Datalink from the SDO to the Viewer on Page 1. The Viewer isjust for data
display purposes, so thereisno TablelO link to it and no Update link back to the

SDO.

At this point, the window, which comes up with Page 0 and Page 1 displayed, should look

like this:

File

Gmm HO X @ L] e

Customers lMaint] Orders] Drderlines|

Cuzt Mum|Country Mame Address -
2/Finland Urpon Frisbes Rattipolku 3
JUSA Hoops Suite 415
4United Kingdom Go Fishing Ltd Unit 2
5054 Match Point Tenniz &6 Homer P
B United Kingdom Fanatical Afhistes 20 Bicep Bridge Rd
FiFinland Aerobics valine Ky Peltolantie 3
A 3 I
Cust Murmn: 1 Name: Lift Tours I
|
Fau: Phone: [617] 450-0086 I
Email: |
Contact: Gloria Sheplsy |

Comments T his custorner i on credit old

Note the state of the Toolbar buttons. The Next and Last Navigation buttons are enabled
to show that the query is now positioned on the first record of the dataset. The Update
buttons are all disabled because there is no Object on the page that can do an Update (and
no TablelO Link to communicate those Update events through).
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Customer maintenance viewer on page 2

To add a Customer Maintenance Viewer, follow these steps:

1 ¢ Add another Customer Viewer to Page 2 of the window. Since thisis for Customer
Maintenance, you can start with the dynamic customerviewv that the Object Generator
created, open it in the AppBuilder, and rearrange the fields to suit your needs.

2 ¢ Add thefollowing links:
. A Datalink from the Customer SDO to this Viewer.
. A Tablel O link from the Toolbar to the Viewer.

¢ AnUpdate link from the Viewer to the SDO, so that users can add and maintain
Customers using the Viewer.

Page 2 of the window looks like this:

=1alx]

File

emem o X @ £ e € b o3

Customers Maint ]Drders] Orderlines)

Cuszt Mum: 1 Name:l Lift Towrs

Address 12?8 Maorth Drive

Address; jApartment 3B

City{Burlngion StatefWa Postal Code: 01730
Country: ]U S
Phone]i617) 450-0085 Fad Sales Riep [HAM

Emai

Credit Limit |56, 700 Balance: [302. 52 Discount: [35+ J

Cantact: iG loria Shepley Te:msINetSD

Comments; iThis customer is on credit hold.

Note that because the Viewer isa Tablel O-Target for the Toolbar, and an Update-Source
for the SDO, the appropriate Update buttons in the Toolbar are enabled.
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Order maintenance objects on page 3

Page 3 of the window isfor viewing and editing Orders. To add Order Maintenance Objects,
follow these steps:

le

24

3

4 ¢

In the Container Builder, place the Order SDO orderfullo, the dynamic Browser
orderfullb, and the dynamic Viewer orderviewv onto Page 3.

Edit the Viewer in the AppBuilder to arrange the fields more appealingly.

Add the following links:

e A Datalink from the Customer SDO on Page 1 to the Order SDO on Page 3.
* A Datalink from the Order SDO to the Order Browser.

+ A Datalink from the Order SDO to the Order Viewer.

To enable the Toolbar support for this Page, define the following links:

* A TablelOlink from the Toolbar to the Order Viewer.

e AnUpdate link from the Order Viewer to the Order SDO.

* A Navigation link from the Toolbar to the Order SDO.

Defining the Foreign Fields property for a child SDO

When you create a Datalink from Customer to Order, you must set the ForeignFields property
of the Order SDO to identify which key gets passed into the Order SDO to qualify itsquery. To
define the foreign fields property, follow these steps:

le

24

3

Select the Order SDO in the Container Builder.

Totheimmediateright of the Foreign Fieldseditor, click the button to bring up the Foreign
Fields Mapping dialog box. This dialog allows you to quickly map sources and targets,

Map Order.Custnum to Custnum. Thistellsthe framework that the Order query must be
modified at runtime to insert the phrase Order.CustNum = <CustNum>, where <CustNum>
represents the current value of the CustNum field in the parent Customer SDO.
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4 ¢ Page 3 of your window should look like this:

=loix]

File

pmm o xS L e € 9

Customers] hainl Drders 1Urde(i_inex]

ard Mail
36 109/27/97 1070271397 10702797 | FlyByNight Courier 5]
79 1112197 1172671997 11726797 | Standard Mail
177 103/02/98 030771938 03/07/38  Standard Mail
185 111426497 12/01497  wWalkers Delivery
1335 102/04/98 02/09/1398  02/09/98 |UPS Ground
1340 1/09:19/97 0%/24/97 | UPS Ground
1350 101/01/98 01406798 |UPS Ground
1330 110416497 10721797 UPS Ground
£050 1/01/29/98 02/03/98
-
< ™

Order Murn: I [ Cust Nt.m;l Sales Rep HXM

Ordered [02/1 Promised [02/1 Shigpet [0z /09,
BilTol:[ o SheTel[ o Carer [Standard Mal
reler Status; |Shipped it Tems{Neta0
Instructions: I

Credit Card: IAmerican Express Warehouse Mum; I ]

OrderLine maintenance objects On Page 4

Page 4 isthe OrderLine page. To define OrderLine maintenance objects, follow these steps:

1 ¢ Placethe OrderLine SDO orderlinfullo, the OrderLine Browser orderlinfullb, and the
OrderLine Viewer orderlinviewv on this page.
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2 ¢ Edit the Viewer in the AppBuilder to rearrange the fields.

3 ¢ Definetheselinks:
+ A Datalink from the Order SDO to the OrderLine SDO.
» A Datalink from the OrderLine SDO to the OrderLine Browser.
+ A Datalink from the OrderLine SDO to the OrderLine Viewer.
A TablelOlink from the Toolbar to the Viewer.
*  AnUpdate link from the Viewer to the SDO.

* A Navigation link from the Toolbar to the OrderLine SDO.

4 ¢ Setthe OrderLine SDO's ForeignFieldsto OrderLine.Order Num,Order Num.

Modifying the resize attributes of a browser

Page 4 issized tofit the overall size of thelargest page when you run the window. Because there
aretypically only afew OrderLines per Order, the Browser might be taller than it needs to be,
since by default it is sized to take up all available space on the page after the Viewer, which is
afixed size, has been placed at the bottom. To change this layout behavior, follow these steps:

1 ¢ Makesurethat the Resize Vertical toggleis off in the Container Builder for the OrderLine
Browser. Thisleavesit at itsinitial size regardless of the overall size of the Folder:

Instance information:

Object: | orderlinfullb ﬂ

Narne: |orderdinfull

Deserption: |Dynarnic browse for orderline

Type: [DynEr ow j

Data sources: j
Update targets: j
Maw target: j

Resize Vertica

[+ Resize horizontal v Resize vertical

Jugtification —————————
’75' Left & Center " Right |

DRoXPOXEQS
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2 ¢ Setthe MinHeight attribute for the Browser in the dynamic property sheet to change
what that initial height is:

* Dynamic Properties i = | E||_|
Container: Ioemalntwm = | Closel
Object: i orderlinfullb J LClass: I DiyrBirow J
Result Code:|<D9faU|t> j "Tl 'l
Aftributes Iﬁvents |
|Attrihute % |Value |F|esu|t Code |Gr0 =
M aiwidth a0 Bron
¥ MinHeight .67 ] i, —
Mirtefidth 66 s
v
The pre-determined minimum height of a visual object ;I

NOTE: Y ou can asomodify the MinWidth and ResizeHorizontal attributes. Y ou can set
the ResizeHorizontal attribute to False and set the MinWidth of the Browser in
order to fix itswidth in the window, so that it is aways just theright size to
display itsfields.

With the changes to MinHeight and ResizeVertical, Page 4 looks like this:

|olx]
File:
e xw Lie e
Eustomers] Maint] Drders Ordsrlines ]
Order Murn{Line Mum| [kem Mum Picel  QiylDiscount|E<tended Price|Order Line | &
1 2 55 2385 21 0% 450.77 Shipped
1 3 53 8.77 Fiil 10 5591.98 Shipped
1 4 28 2300 33 100 807.30 Shipped
1 5 33 34.00 75 glixe 2.2595.00 Shipped
1 3 26 433 28 10 125.75 Shipped
2 1 13 27 43 5% 93.00Shipped |+
Oreder M urn: Lire Mum: |1 ltem Num:l 1z
Priceiz- 75 Jutyha J Ext Price: 9900
Status-jShipped Discount:lZS%
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Summary of all the links for the window

The Container Builder’s Link Editor displays asummary of all the links you should have when
you have completed these tasks:

* Links Maintenance - cemaintwin i —|of x|

File Search Options Window Help

Egt Help

Source Po|R |C |&kgn|Link MName Target Po.|R |C |Alion =
arderfnfullo 4 1 1L Data crdetlimviewy 4 2 1L

arderniulle 4 1 1L Data crdeslinfuliy 4 1 1L

orderfulls 31 1L Data ordelinfulio 4 1 1L

orderfullo 3 1 1L Date ordervievy 3 2 1L

arderiullo 3 1 1L Data cederfulb 3 1 1L
customesfulo 11 1L Data ordesfullo 3 1L
customesfulo 11 1L Dats customerfulls 1 1 1L
customerfulo 11 1L Data cushcommantsy 1 2 1L
FoldeiPageT op 0 1 1L  MNawgalion customeriulle 1T 1 1L
FolePageTl op 0 1 1L Mawgation orderlinfulio 4 1 1L
FoldetPageT op 0 1 1L  MNavigation crderfullo 3 1 1L
afsploldiv.w 0 2 1L Page THIS-OBJECT 000

FoldesP'ageT op 0 1 1L Tableld ordeslireeiswe 4 2 1L
FoldeiPageT op 0 1 1L Tableld ordervievy 2 2 1L
|FoldePageT op 01 1L Tableld cuslomerviewy 21 1L

CLISOMES g 2 1 1L Update customarfully 1 1 1L

ardarviewy 3 2 1L Update orderfullo 3 1 1L
ardernvisw 4 2 1L  Update crderlinfulla 4 1 1L

¥

- Link Details e I R e S
Source:
ardertlla
arderinfullz
THIS-OBIECT
i s
aliet QIErIER
o THIS-OBJECT
Teyolebata
:I Tooibar ;I :i

G Fierirom souce Filter from link v | Filtes from tanget g||
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3.1.3 Modifying the default link activation

Asnoted, the single Toolbar correctly changesits state to reflect which page is the active page.
When thewindow first comes up, the Update buttons are disabled because there is no updatable
object on that page. When you select Page 2, 3, or 4, the buttons are enabled.

However, if you select Page 1 again, the buttons remain enabled, which is not correct. This
happens because of the setting of the Toolbar property DeactivateTargetOnHide. Navigation
and Tablel O links need to be adjusted when the page changes and there is more than one target
for thelink. These links cannot support more than one active target at atime, since the Toolbar
needs to reflect the state of a single Object. The DeactivateTargetOnHide property determines
how the Toolbar handlesthat adjustment. By default, the property valueis False, so when apage
containing a Tablel O or Navigation target for a Toolbar is hidden by a page change operation,
the Toolbar waits until another page with an Object that uses the same link is viewed before
re-evaluating the state of the buttons. If every pageinthefolder hasaTablel O link, then aseach
new page is viewed, the Toolbar resets its button state for each new target. In this case the
default behavior works fine.

But if there is a page with no Tablel O-Target for the Toolbar, then nothing happens when the
user selects that page, and the state remains set to what it was for the previously selected page.
Thisis normally not appropriate.

In this case you need to set the DeactivateT argetOnHide property to True, so that the Toolbar
resetsits buttons immediately when apage is hidden. In this way, they remain disabled when
the user selects Page 1 after Page 2 because thereisno Tablel O-Target on Page 1. Thedownside
of this, and the reason why thisis not the default behavior, isthat this may result in some
flashing as the buttons are disabled when one page is hidden and then (perhaps) immediately
re-enabled when the next pageis viewed.

When you add a Toolbar to a static Window, there is a custom property sheet, shown in Figure
3-1, that you can access through the AppBuilder and where you can set the property.

SmartToolbar Properties =

Toolbar: ] DynT oolbar _:_l

-Deactivation of ink to hidden target —
i+ when anather target iz viewed
" Immediately on hide of target

Figure 3-1: Smart Toolbar Properties window
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For dynamic Windows, you can bring up the dynamic property sheet, shown in Figure 3-2, for
the Toolbar in the Container Builder and set the property there.

» Dynamic Properties 2 S = |EII_)_(_!
Container: oemairntwin
Qbiect:iFoIderPageTop _'_j Clazs: Ifir.‘ua;l.T.t'-rJEhal j_l
Fiesult Code: J(Defauil:« = -Le‘l 'I
Aftribtes l Ewvents ]
[&tribite = [Waie |F|esu|t Code |Group £
D Béware False Smart
\ll| O eactivateT argetlnHide -

FALSE indicates that the hidden targets are deactivated on view of another target, .
TRUE zhould be used to disable a toolbar when the obisct i hidden aleo when the object has only
one target or to dizable the toalbar when the cusent page is 2 page that does not have any target.
FALSE [default] ensures that the targsts always are active if only one fink even if they are hidden and :_I

Figure 3-2: Dynamic Properties window
After you do this, the Update buttons are always enabled when you select Page 1.

To clarify something about this behavior, bring up your test window, and select Page 2. The
Customer Maintenance Viewer isdisplayed, and the Update buttons are enabled, asthey should
be. Notice that the Navigation buttons are also enabled, which might not seem correct. Given
that you just set the DeactivateTargetOnHide property to True, and thereisno
Navigation-Target on Page 2, you might expect that the Navigation buttons would be disabled
when you select Page 2. What happens, however, is that the Toolbar code detects that there is
an object on Page 2 that isa Data-Target of the SDO (on Page 1) that is the Navigation-Target
of the Toolbar. For this reason the standard behavior isto |eave the Navigation buttons enabled
and allow them to navigate through the Customer records from Page 2 exactly asyou could from
Page 1. If you want to change this behavior, you can use the DisabledActions Toolbar property
that is described in the “ Disabling and hiding buttons and menu items” section.

3.14 Disabling data links to dependent SDOs

Another situation that often arises with multi-page windows is that you have a series of SDOs
(parent-child-grandchild) on a sequence of pages. When the user views Page 1 and the parent
data, by default the Data links between the SDOs send the dataAvailable event on to the next
SDO, causing it to open its query using the ForeignFields keysfor the currently selected record
in the master. Y ou may or may not want this to happen. There is obviously an overhead
associated with it, and as the user selects one record or another on the page for the master SDO,
it may be useless to retrieve dependent data on another page until it is actually viewed.
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Y ou can control this behavior by using the SDO’ s ToggleDataT argets attribute. The attributeis
True by default, so that behavior is optimized by effectively making the link inactive. What
actually happensis that the code unsubscribes the Data-Target to the events that activate the
Target to open its query, including dataAvailable. The link itself is till there and can be used
for other purposes.

To force dependent SDOs to retrieve dependent dataimmediately, set the ToggleDataT argets
attribute to False for the master SDO (and any other SDOs that have dependent SDOs under
them) in the Container Builder property sheet. Y ou can also set this value in the Dynamic
property sheet, or you can bring up the object properties for the SDO and unselect the
Activate/deactivate Data Trigger s on view/hide.

NOTE: TheToggleData SmartLink used in earlier versions of the framework for much the
same purpose as the ToggleDataT argets property is no longer actively supported.
Use the ToggleDataT argets property instead.

3.1.5 Using a GroupAssign link to group pages

The Toolbar also keepstrack of whether a GroupAssign link relates Viewers on different pages
of aFolder. To alow an update of many fields to be divided between two or more pages, you
can place aViewer on each page for different groups of fieldsin the same SDO. Y ou then need
to create the following Links:

. A Datalink from the SDO to each of the Viewers.

e A GroupAssign link from the master Viewer, the first in sequence, to each of the other
Viewers.

e« A TablelOlink only to the master Viewer.
e AnUpdatelink from only the master Viewer back to the SDO.

All the supporting code treats the multiple Viewers as part of asingle display and update
mechanism, and the Toolbar does the same.

As an example, you can add a copy of the custcommentsv Viewer that appears on Page 1, or
any other Customer Viewer with a subset of the fields, onto anew Page after the Maint page. In
the Container Builder, go into Page Maintenance and add a new Page 3 for Comments, pushing
the Order and OrderLinesto pages4 and 5. Drop another instance of the custcommentsv viewer
on page 3, and define these Links:

¢ A Datalink from the Customer SDO to the newly added Viewer.

. A GroupAssign link from the master Customer Viewer customerviewv to the new Viewer.
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Now when you save and launch the window, you can start an Add or Update on Page 2 and
continueit on Page 3, or vice-versa. When you sel ect Page 3, asshownin Figure 3-3, the Update
buttons are enabled and have the same state as for Page 2, even though thereisno Tablel O link

to that page at all.
~1oix|

File:

gE s X L] e s 9

Customners] Mainl Comments lDrderd Orderlined

Cuast Murn: 11 NameiLi‘t Touws
Fax.i[81 7] 450-3876 the{{ﬂ 71 450-0086

Email:]gloria@lifttours.com

Contact: 1GIOria Sheplay

Comments This customer is on credit hobd untl fusther notice.

Figure 3-3: GroupAssign link example

Thisis because the Toolbar recognizes the Viewer on Page 3 as being part of a grouped update
controlled by the Viewer on Page 2.

When you are through experimenting with this, you can del ete this Page 3, becauseit is not used
in the remaining exampl es.
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3.2 Modifying visual properties at the master and instance level

When you first edit the customerviewv Viewer and test it in your window, note that some of
the fields have a button on the right containing an ellipsis (...). This button brings up a popup
object to calculate a value for the field. Generally, by default all numeric fields have a
Calculator popup, and all date fields a Calendar popup. If you want to turn this off for afield
like the CustNum, because it is not appropriate for that field, you can do this globally by
changing that property in the DataField Object. Because of the inheritance model in Progress
Dynamics, that property setting for the Master field-level Object isinherited by all uses of that
field in Viewers and other Objects unlessit is specifically set otherwise.

3.2.1 Setting a property at the master level

Follow these steps to use the Repository Maintenance tool to set a property for a DataField to
apply to al uses of that field:

1 ¢ Openthe Repository Object Maintenance tool from the AppBuilder’s Build menu and
enter the name of the field, which is aways qualified by the database table nameitis

derived from:
* Repository Object Maintenance —1al x|
File ‘Wwindow Help
[ & 5 B { Help
Object type: [DataFisld ﬂ Froduct module: [0E / Oxder Encry =l
Object name: IEustomel.EustNum ﬂ
-] DataField Adtribute aintenance
[ Attributes + - =
-] Dbjects &Eggﬁgéﬁé{ {"0
(=-{7] Customer.Custhum Details |
-] Atibutes
(] ColmnLabel Attibute group: [WidgetAveriburtes |
~[] DATATYPE I~ Show design time attributes for lookup
] g Defauilvake Aitibute label [LABEL )
O HELP I~ Constant vaiue
-2 |LABEL Data type: IEHAHAETEH
-5 s bt vlu: [Eutomer e |
{1 SCHEMA-FORMAT
-] SCHEMA-HELP
(] SCHEMANITIAL LI
- SCHEMA-LABEL g
. g SCHEMA-ORDER Altribute nanative: [Widgettributes Label =| I/ Besign only
(] SCHEMAMALIDATE-EXPRESSION I=| Runtime anly
(] SCHEMAMALIDATE-MESSAGE LI | [5 private
- SCHEMAMIEW A5
] g TobleM o Constart level = IS Sstemn ot
[ WIDTH-CHARS —Overide ype
{7 Links ¥ None - Allow diect access bo attribute value:
[#-{7] Object Instances £ Get - Foree value to be retisved using get function
#-{] Pages £ Set - Force valle bo be saved|using set function
-] Ul Events = Bath - Farce use of both set and get furctions
(-] Where Used
- Ul Events
|Character value 7

2 ¢ Expand the Objects node for the field in the tree view, then the field node itself, and then
the Attributes node. Here you see all the properties for the DataField that are predefined.
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3 ¢ Select the Label attribute.

4 ¢ Pressthe Modify button in the Maintenance frame, and set its value to Customer Number
by typing in the Attribute Value field.

When you run any container with the CustNum field in it, such as the window you are
building now, it reflects this change, unless the CustNum value has explicitly been set in
the Viewer or the container window.

3.2.2 Setting properties at the instance level

Y ou can also set field properties for a particular Viewer when you edit the Viewer in the
AppBuilder. When you do this, you are editing the properties at the Instance level, because you
are setting the property only for this particular instance of the field, when it isdisplayed in this
particular Viewer.

The AppBuilder provides two ways of setting field (or other widget) attributes. If you
double-click on afield, you see the same property sheet that you have always used in the
AppBuilder, customized to show the appropriate attributes for the field or widget type (Fill-In,
Editor, Button, etc.). When you change attributesin these property sheets, the AppBUuilder saves
them to the repository if you are editing a dynamic Object. For instance, Figure 3—4 showsthe
property sheet for the CustNum field in the customerviewv Viewer.

Property Sheet - Custhum _5]
Object: CustNum [Custamer) I lsg
Label: [Cust Hum I~ Molabel Digart]
Diefine ds: 1!nt.‘3§.‘3l _"_| Foimat: E>>';—'.»S Format... |
Toolkip: i
Hepio:f:

Colurn: [10. 80 Widih 8. 20 ? LeftAlign
; * Colon-Align
How:il.oo Henght: |1. 00 € RightAlign

Other Settings

I Awuto-Fesize I~ Diop-Tanget ¥ ReadOrnly
I~ Auto-Retum [~ Ensbls Rk from Lapout
I~ Blank I Hidden =
[~ Deblank I~ Mative |
I Dizable-tuto-Zap I MoTabStop [ ViewdsTest
v Display P Motindo
0k ] Cancel | Advanced. . i Help I

Figure 3-4: Property sheet for the CustNum field
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Here you can disable the field and set other propertiesjust as you always could. In this case we
have disabled the field by setting the Enable property to False and the Read-Only property to
True. A few of these properties, such as Show-Popup, are new with Progress Dynamics, but
otherwise the property sheets are as they have always been.

3.2.3 Using the Dynamic property sheet to set properties

Y ou can a'so set properties in the new dynamic properties sheet by selecting it from the
AppBuilder’s Window menu. This shows all properties for the selected object, and lets you set
properties for it or select other objectsin the same container. Figure 3-5 shows some of the
properties for the CustNum field in the customerviewv Viewer.

: Dynamic Properties : : i i |I:|l_2(_j ;
Caontainer customeriswsy :
|
Object: 1Cust0met.EustNum _:_I Clazs: |!'Z-a;la=.i'ie:lr.’- _ﬂ i
Riesult Code: | <Detatlts =] :
Attributes l Ewvents ] __lSth i .__.“? |
|Attrihute 2 [ahie |[Resukt Code | Graup -~ i
* |Order 1 Widgetéttibutes |
PRIVATE-DATA widgetdttibutes
RADIO-BUTTOMS "widgetittrbutes
= \READ-OMLY = widgettittributes
RETURM-IMSERTED Falze ‘widgetdttibutes
= Row 1 widgetattributes
SCROLLEAR-HORIZOMTAL Fake widgetdttibutes
SCROLLEAR-VERTICAL Fake Widgetdttibutes
SDFFileMarme SlfAttriby
(Il | ShowPopup - had
SORT False
SUBTYPE ? widgetdttributes =
= | TableM ame RowDbject ADMAtbutes -
widgetdittibutes ShowPopup _A_!
hd
Figure 3-5: Dynamic properties sheet

This property sheet isdescribed in detail in the Progress Dynamics Developer’ s Guide, but it is
useful to point out afew thingsin this example:

. If you look at the ShowPopup attribute, you seethat itsvalueis No. Therow isnot marked
by an asterisk (*) or checkmark in the first column, which means that the value was not
modified for thisinstance. Thisisavalue inherited from either the Class for the Object
type, or (asin this case) from the Master Object. Because you changed the value for the
CustNum field in the Repository Maintenance tool, that modified master valueisinherited
by thisinstance.
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If you look at other attributes, you can see that some of them have been overridden or set
specifically for thisinstance, including the Order (indicating that the CustNum field isthe
first field in the tab order for the Viewer), the Row it is displayed in, and the RowObject
TableName used because the Viewer is derived from an SDO. These are dl attribute
values that were set automatically when the instance of the Viewer was created in the
window, but they are still different from the Master values, and so they show as overrides.
In addition, the Read-Only attribute is Y es, and thisis also shown as an override. Thisis
because we set the attribute value in the standard AppBuilder property sheet for the field.

If you double-click on the Viewer itself, outside any field, or press the Object Properties

button 2 in the AppBuilder Toolbar, then the Viewer’s property sheet shown in Figure
3-6 appears.

Property Sheet - frMain ¢ ﬂ

Object; [itdain I lsg

Title: | firzitid

Queny: _f_l Oueny... |
! _I_I

indaw Title Field |

Custon Super Procedure: |

Geometry

Calumn: 1.00 Wfidth: {91 00 Mirbual Whdth: 1.00
Fow: 1.00 Height: |12 - 71 Witual Height: 12.71

Other Settings

W 2D I~ MoHide W Sensitive

[~ Down [T MNoLabels
I Drop-Tarast ¥ No-linderime pz
v Hidden [~ Modshdats ¥ Side-Labels
¥ Keep-Tab-Order ¥ Dpen the Queny [~ Sizetofit
¥ Modutotvaidate v Oweilay [~ Title Bar
v MoBox [~ Bemove hom Lavout | Use Dict-Exps
I~ MoHelp I Scrollable W Wiew L
0k | cacel | Advanced | Heb |

Figure 3-6: Viewer property sheet

Here you can set properties that apply to the Viewer itself. Because you are doing thisin
the Viewer's design window, you are setting these attributes at the Master level (there's
no higher level for this customerviewv Viewer). Here, for instance, you can turn the
Show-Popup attribute off for the Viewer, because this attribute is supported both for
individual Fill-Insand for Viewers. If you set if to False for the Viewer, this removes all
popup buttons for all fieldsin the Viewer.
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. Y ou can also set this property in the dynamic property sheet in the same way you did for
the CustNum field. By contrast, you can set the attribute to False for the Viewer just when
used in the oemaintwin window by bringing up the dynamic property sheet in the
Container Builder for oemaintwin. When you do this you are editing a specific container
that usesthe Viewer, so any attributes you set for the Viewer are set only for thisinstance
of itsuse.

So to summarize, thelevel at which you set attributes depends not on the tool you are using, but
on the context of where you are using it.

If you create or edit aViewer in the AppBuilder, and set one or more Viewer attributes, either
intheViewer property sheet provided by the AppBuilder or the dynamic property sheet you can
run from it, you are setting attributes at the master level, for the object you are creating.

If you define attributes for a DataField object in the Repository Maintenance tool, you are also
doing it at the master level, for all uses of the field.

On the other hand, if you bring up the custom property sheet in the AppBuilder for afield or
widget of a specific type, such asthe one you saw for the CustNum field, you are defining
attributes of that field asused in that particular Viewer. So you are defining attribute values
at the Instance level. Any such settings will be seen only in the context of the Viewer you are
editing.

Likewise, if you usethe dynamic property sheet to define attribute valuesfor fieldsinaViewer,
the same thing is true: you are defining Instance attribute values.

To move the discussion up alevel in the Object hierarchy, if you are creating a container
window in the Container Builder, you can click the Container Properties button to set property
values for the window itself:

* Container Builder - oemaintwin

File Advanced Search ‘Window Help

E:C"’ﬂiContainer properties |
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These are values at the Master level, because you are defining property values for the window
you are currently creating:

* Dynamic Properties _IEIIﬂ
Container: Ioemaintwin o)
Dbiject: I oemaintwin j Llass: IDynDbic j
Result Code: I <Diefault: I
Attributes | Events I —IHidB Ll ﬂ
Filker
(Attribute: I Group: |<AII> j
[Attribute [walue |Result Code [Group =
I AlFieldH andles I Wisual
AllFieldd ames Wisual b
AppService Defaults
A5 Division ? Appserver
ASHandle ? Appserver
ASHasStarted Mo Appserver
ASInfo Appzerver
ASnitialize0nRun ez Appserver
ASUsePrompt Mo Appserver
BindScope Appzerver
BindSignature ? Appserver -
Containes the handles of all objects and widgets on the visual objects. The list corresponds to
AlFieldM ames. The list has the procedure-handle of containerT argets and widget-handle of widgets.

On the other hand, if you bring up the property sheet for one of the Viewers or other Objects
you place into the container, then you are defining values at the Instance level for the object.

3.24 Attribute value level summary

It isimportant to keep these distinctions in mind so that you do not define behavior changes
whose scopeislarger or smaller than you want. Aswith any programming exercise, it isalways
best to do the job once and only once. So if you want to remove the Cal culator popup from the
CustNum field everywhere it might ever appear, you should do this at the Master level, using
the tool that gives you access to the attributes at that level (the Repository Maintenancetool in
thiscase). That way you never have to change the property when you usethefield. It also means
that you can change your mind about this new default value and only have to change datain one
place. Because of the Progress Dynamics inheritance model for attribute values, the change in
value at the M aster level will beinherited by any Instance (that is, any use) of the object where
the attribute has not specifically been set to some value.

On the other hand, when you want a change in default behavior to be seen only in the current
context, then set the property value at the I nstance level using the available tools.
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To review, for Master objects:

Y ou can set Master attribute values for DataField Objects (individual database fields as
used in the framework) in the Repository Maintenance Tool. Because the Repository Tool
shows you the actual records in the repository database, it will not show any value for an
attribute whose value is inherited from its class, so, as you saw for the ShowPopup
example, you might need to add arecord to define the attribute value.

Y ou can set Master attribute values for SDOs, Viewers, and Browsersin the AppBuilder.
Y ou can either use the AppBuilder’s own custom property sheets for these objects (by
double-clicking on the object in its design window, for example), or you can bring up the
dynamic property sheet from the Windows menu.

Y ou can set Master attribute values for windows in the Container Builder by clicking on
the Container properties button.

And for I nstances:

Y ou can set Instance attribute values for DataFieldsin the Viewer whereyou usethefield,
when you edit the Viewer in the AppBuilder, using either the AppBuilder’s custom
property sheet for the field type or the dynamic property shest.

Y ou can set Instance attribute values for SmartObjects such as SDOs, Browsers, Viewers,
Toolbars, and Folders, by editing the window where the object instance occursin the
Container Builder and bringing up the dynamic property sheet for the object.

3.25 The attribute control and the object type control

Although this chapter does not go into adetailed discussion of how attributes are created, there
are afew basic pieces of information concerning attributes that are important to mention here.
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First of al, every attribute used in Progress Dynamics is defined in the repository database.
Attributes can be added and edited using the Attribute Control on the Progress Dynamics
Development window’ s Attribute menu. Figure 3—7 shows the definition of the ShowPopup

attribute.
* Attribute Maintenance = : P ] 54
File window Help
g G X Llle € 9 | | st Help
Detailz ]
Attribute Group: |Widgetircribuces LI
Attribute Label: [ShowPopup
I arrative: [WWidgetitibutes ShowPopup :l
[Data Type: | Logical 'E Obgect Tvpes; ;I
Runtirme and Realization Settings
Constant Level: [{ffEeElgs=gts [ Private
I Runtime Dy [ System Owned
[~ Derived Valus I~ Design Only
Ovemde Tupe
{* Maone - Allow dirsct access o attrbute valus
{" [Get - Force wahse ko be refmeved using get funchion
" Set - Force valus to be saved using sef function
" Both - Force use of both st and get funchons
Property List 5 ettings
Lookup Type: ]Free Text ﬂ
Lookup * alue: ;I
Figure 3-7: Attribute Maintenance window

There are afew key things to note about this definition that will help you understand the ways
in which you can modify attribute values:

The Constant L evel definesthe lowest level of the attribute hierarchy at which avalue can be
defined for the attribute. This can be:

. Class— Theattributeis given avaluefor aclass, and that value can never be changed for
any object in the class. An example of thisis the SupportedLinks attribute, which is
defined once for each SmartObject class. If you try to edit an attribute whose Constant
Level is Class, using the dynamic property sheet, you see that theinitial value of the
attribute is displayed, but you cannot change it.
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Master — The attribute is given avalue for each Master object created in the class, and
that value cannot be changed in an Instance. If you try to edit an Instance attribute whose
Constant Level is Master, using the dynamic property sheet, you see that the initial value
of the attribute is displayed, but you cannot change it. An example of thisisthe
ObjectName attribute.

I nstance — The value can be changed for any Instance of the Object.

There are five toggles on the window that also help identify where and how you can change the
attribute value:

Private— If thistoggleis checked on, then the attribute isintended for internal use only.
Private attributes are not displayed in the dynamic property sheet and should never be
modified by application code. Note that the functions that set and get the attribute value
may not themselves actually be declared as PRIVATE, for programming reasons, but you
should not use them.

Runtime Only — If thistoggle is checked on, then the attribute’ s value is only set to a
meaningful value at runtime. It makes no sense to set the value at design time in one of the
application design tools. Examples of thisinclude attributes whose values are handles,
such asDataSource, and attributesthat record the current state of an object at runtime, such
as Objectlnitialized. These attributes also do not appear in the property sheet.

Design Only — If thistoggleis checked on, then the attribute’ s value is only meaningful
at design time. These attributes are also not displayed in the property sheet, because their
values are not used at runtime.

Derived Value— If thistoggle is checked on, then the attribute value is derived from a
calculation that is done by the get and set functions for the attribute, and is not actually
stored with other attribute values. An example of thisis the UpdatableColumns property
of an SDO, which is derived from another property called UpdatableColumnsByTable,
which itself isused only internally. Because such values are not stored within the
SmartObjects, or in the repository, they are aso not included in the dynamic property
sheet.

System Owned — If thistoggle is checked on, then the attribute is essentia to the
workings of the framework and the basic behavior of applications. These attributes and
their initial values should not be changed. Developers need special privileges to change
these. Many of these attributes can, however, be set and used at runtime.
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Thus you see that many attributes used internally are not displayed in the property sheet, for a
variety of reasons.

The L ookup Type drop-down list lets you define the way in which the attribute is edited in the
Dynamic property sheet and includes the following types:

Free Text — Fill in the attribute value in the property sheet.

List Item Pairs— You select avaluefrom alist of possiblevalues. Theitemsarein pairs
because the value stored in the repository may be a coded value that is not displayed to
youl.

Dialog — Y ou bring up a custom dialog box to edit the property value. Y ou can also type
directly the attribute value. The dialog is specified in the lookup field value.

Dialog (Read Only) — Y ou bring up a dialog box to edit the property, and you cannot
choose any value not presented to you in the dialog. The Color properties, for example,
use adiaog box to choose from a color editor.

Procedure— The property sheet runs a user-defined procedure to edit the attribute value.
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There are other limitsin defining and using attributes. One important characteristic of an
attribute that is not defined in the Attribute Maintenance window isitsinitial value. Thisis
because attributes are not given values until they are associated with aclass. Y ou do thisin the
Object Type Control window under the Dynamic Development window’ s Object menu. This
treeview-based window shows all the Object classesin a hierarchy starting with Base, which
represents the smart class common to all SmartObjects. Attributes are defined for each class,
so anindividual object inheritsattributesand their initial valuesfrom all the classesinitsbranch
of the hierarchy. Figure 3-8 shows an example of drilling down through the DynView classto
locate the FrameMinHeightChars attribute.

* Object Type Control ' 1ol x|
Fle Options ‘Window Help
[ & & | Esit Help
Obiject type: I
=+ Base Atribute Y alue Maintenance
] Attributes dmemEle x G L Rx}
% Supported Link A
#-C0 Ul Events Details I
=) Appserver
£ Attibutes Attribute group: IViewer.ﬂ.t,t.ribut.es j
"-r"w_.. Supported Link I Show design time attibutes for lookup
g QUI Evens Attribute label IFramBMmHe\ghtEhars ﬂ
[ e}
= Visu:; I~ Constant value [+ &pplies at runtime
{1 Attibutes Data lype:IDECIMAL
oy Supported Link Atribute value: ID. ao
L0 Ul Everts — - .
=L Container Attribute narrative: | The calculated mirimum height of the viewer's =« |
o frame. i characters
£ Aributes 3
v, Supported Link I
Ul Events :
i |
DataContainer B es'?n S
Dataisual I Rurtire arfy
Attributes = I [z private
, S ted Link
{j Ull‘“;l:\'f:nfs " Constant level o I= | System avned
#-{_] Browser —Overide ype
=] Viewer % fone - Allow ditect aceess to attibute value
{1 Attibutes £ Get - Forse value to be retiieved using et funetion
':'.3.. Supparted Link St - Foree value to be savediusing set function
1 Ul Events " Both - Force uee of bath set and get funchiohs
L0 Duriview
B Attributes
{7 AppRilderT abbing
{7] ContainerS ourceE vents
{7 DynamicObject
{7 Editable
: FrameMinHeightChars:
71 FramehirafidthChare
1 [
‘Choose A itern to work, with &

Figure 3-8: Object Type Control window

The organization of the hierarchy is not entirely accurate for all objects. Some classes such as
AppServer are optional parts of other classes, but the treeview does not represent this option.
Thisiswhy, to locate the DynView class, you expand the Base class, then AppServer, then
Visual, then Container (again optional, asaViewer can be acontainer if it has SmartDataFields
such as dynamic Lookups and Combosin it), then DataVisual, then Viewer. Thisis where you
define the default value if any for an attribute as used in that class.
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It isimportant to understand that every attribute you use in an Object must be defined for the
Object Type at thisclasslevel. Y ou cannot ssmply add an attribute to asingle Object or asingle
Instance of an Object. So when, for example, we described adding an attribute value record for
aDataField in the Repository Maintenance tool, this was because attribute values are stored at
that level only if they override the default values for the class. So when you add an attribute
value record, it must be for an attribute that is defined for one of the classes the Object inherits
from.

Obvioudly all the attributes that are needed to provide all the standard behavior for all the
Objectsin the framework are predefined in the repository, and in principle you are likely never
to need to use these tools. However, if you define your own Objects or create a subclass of an
existing Object, you can add new attributes that your application needs the Objects to have.

Disabling and hiding buttons and menu items

The Progress Dynamics Toolbars are made up of buttons and menu items whose state changes
as the application runs. Y ou see this whenever you navigate through records or make changes
to arecord and pressthe Save button. Later we discuss how to define the specific logic for when
itemsare enabled and disabled, hidden and viewed, or the button imageis changed. Thissection
discusses how to define the list of items that should be removed from a Toolbar at runtime,
either by hiding them or disabling them.

Obvioudly, if your application needs a Toolbar that does not match any of the standard Toolbars
already defined in the framework, you should define a Toolbar that has exactly the items you
need on it. But sometimes you may want to disable or hide items programmatically under
certain circumstances, so that they are sometimes available and sometimes not. There are two
Toolbar properties and several functionsthat assist you in doing this. The properties are
DisabledActions and HiddenActions.

3.3.1 Disabling actions based on a data value

To construct an example, suppose that you want users of the oemaintwin window you built to
be able to edit or delete only Customers and Orders for Customersin the USA. To do this, you
must disable the buttons that allow those operations, depending on the value of the currently
selected Customer, and also enable or disable the fields in the Viewers on the different folder
pages accordingly.
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Using the TablelOType property

The first thing you need to do is to change the basic display mode of the Toolbar to leave
Viewers disabled until someone specifically wants to do an update. That way, the Viewers are
initially disabled, and the user hasto have accessto the Modify button in order to make changes.
In earlier versions of the ADM and its SmartPanel s, this was done with the Panel Type property,
which you could set to one of two states:

e Save— Putsthe buttons and their Tablel O-Targetsinto a state where everything is
enabled and the user just has to make changes and press the Save button to record them.

. Update — Disables Tablel O-Targets and places the buttons into a state where the user
must press the Update button to enable the Viewers and begin to make changes, and then
press Save when done.

The Toolbar equivalent of this property is TablelOType, and it has the same two possible
values: Save and Update. The default setting is Save, so things start out enabled. Y ou must
change the setting to Update for this example to work. Change the value in the Container
Builder, by bringing up the Toolbar’ s dynamic property sheet shown in Figure 3-9, and
changing the property value there.

: Dynamic Propertles TR SRR R 10| x|
Corkairer cemaibein
Dbiject [FokeFagsTop 7] s [EmaiTonts |
Riesull Code: [:01=1aci ]
duies | g | Shonee’s ||
[ owbue~ [Vahie TFesl Code [Giowp_|=
l TahleioT 21get Panet
TalzioT agetEvenits querPesition updateState JinkS tate et Ta Pandl
TblelD Ty save
The T ablel0Type ik vaiue: |
This iz the zame az PanelType in the update panel.
=
Figure 3-9: Dynamic Properties window

There is another way to make runtime changes to the object in a custom super procedure that
executes custom code when thewindow isinitialized. Y ou can define acustom super procedure
for the Toolbar itself, but because this must be done as part of the overall window initialization,
this example shows the code in a custom super procedure for the container window. Where you
put your code is amatter of overall organization and preference; there is always more than one
solution to a programming problem.
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Defining a custom super procedure for the window

Define a New Structured Procedure in the AppBuilder, and create an initializeObject internal
procedure for it. Because this code is executed on behalf of the window, it first needsto get the
handle of the Toolbar object. To do this, add a ContainerToolbar link from the Toolbar to the
window (THIS-OBJECT), which may be useful for other purposes aswell, asis described in a
later section of this chapter. Alternatively, the code could simply check among the window’s
Container-Targets for the handle of an object with the ObjectName of FolderPageTop. Again,
there's amost always more than one way to solve a problem.

Given the Toolbar handle, you then need to set the Tablel OType property to Update. This code
sample uses the { get} and {set} include filesto do the job. Y ou could also use the
DYNAMIC-FUNCTION syntax and the equivalent get and set functions for the same effect.
Thisis aso mostly a matter of personal preference and coding style. This all needs to happen
before the RUN SUPER statement, so that the property is set before all the Objects are
initialized:

Procedure initializeObject:

/:’: _________________________________________________________________________
Purpose: Override of initializeObject to reset the TableIOType
property value to 'update' so that Viewers are initially
disabled.

Parameters: <none>
DEFINE VARIABLE hToolbar AS HANDLE NO-UNDO.

{get ContainerToolbarSource hToolbar}.
{set TableIoType 'update' hToolbar}.
RUN SUPER.

END PROCEDURE.

Registering the custom super procedure

Asalways, remember to register your super procedurein the repository, by selecting that option
in the AppBuilder’s File menu. Save it as a Procedure in the appropriate product module. We
have called the procedure oemaintwinsuper.p.
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Onceyou havedonethis, attach it asthe custom super procedure for the container window. Y ou
can do thisin the Container Builder shown in Figure 3-10.

* Container Builder - oemaintwin

File Advanced Search ‘Window Help

Container: {oemaintwin ﬂ
Result Code: ﬂ
Type: |DymOkic / Independent Window j
Super Procedure: |oemaintwinsuper. p ﬂ
Description: |Jrder Entry Maintenance 'Win

Figure 3-10: Container Builder for oemaintwin

Note that you can set the custom super procedure for objects that are edited in the AppBuilder,
such as Browsers and Viewers, in the AppBuilder’s property sheets for those Objects.

Aswe have mentioned el sewhere, you do not specify therel ative pathname where the procedure
isactually stored, because you are just providing its L ogical ObjectName as stored in the

repository. Thisname includesthe . p filename extension, but not the pathname. The pathname
is attached automatically at runtime by looking up the product module record in the repository.

Defining a custom super procedure for a viewer

Now that you have set the Tablel OType property, you need to create code to selectively enable
and disable both the Toolbar buttons and the Viewer fields depending on the value of the
Customer Country field. Put this code into a custom super procedure for the custcommentsv
Viewer that we have named customersuper. p. See”Defining acustom super procedurefor the
window” for more information on how to create this procedure.

Using the modifyDisabledActions procedure In the toolbar

To control the Toolbar buttons and associated menu items, change the DisabledActions or
HiddenActionsattributes. In thisexampl e, you should disabl e the buttons and menu itemsrather
than hiding them so that they do not appear and disappear as the user changes records, which
would not be an appropriate user interface. In other situations you can remove the button or
menu item from the Toolbar atogether by adding it to the HiddenActions property.

Thereisaspecial support procedure to help you add and remove entries from the
DisabledA ctions property, whose valueisacomma-separated list of actions. Notethat at present
there is no equivalent procedure for HiddenActions; you will have to parse the list yourself, or
create your own modifyHiddenA ctions procedure based on modifyDisabledActions.
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First you need to identify the names of the actionsthat you are going to disable. Toidentify these
names, open the Toolbar in the Toolbar and Menu Designer. Expand the SmartToolbars node
and locate the Toolbar you are using, which is FolderPageTop in this case. Expand that node to
seethe bandsit uses, and then expand the TableloMod band, which holds all the update-related
actions. Here you can see the description of each action. Following the description isthe actual
action namein parentheses, which also appears asthe Item Reference in the maintenance frame
to theright, as shown in Figure 3-11. Thisisthe nameto use in setting DisabledActions.
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Figure 3-11: Toolbar and Menu designer

To disable the Delete button in the FolderPageTop Toolbar, and a so the two buttons that allow
you to toggle the state of the displayed record from View mode to Update mode, you need to
add Delete, Folder View, and Folder Update to thelist.

Since you need to do this each time a Customer is sel ected, the appropriate place for the codeis
inalocal version of the dataAvailable event procedure. Thisis published by the SDO each time
therecord position changes, and the Viewer subscribesto the event so that it can display the new
values. Unlike most event procedures, which have no parameters, thisone hasasingle INPUT
parameter that you need to define and pass on to the super procedure. See Chapter 5, “Using
ADM?2 Properties and Methods In Progress Dynamics,” for more information on this and many
other useful properties and entry pointsin the code that you may want to use.
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Important note about parameters on overrides and publish

Remember to double-check for parametersin any procedure that you are going to override and
in any event that you publish. If you get the parameter list wrong for alocal version of a
procedure that you RUN, you will get an error at runtime to remind you of your mistake. But if
you get the calling sequence wrong for aPUBLISH statement, the event simply will not occur,
because there will not be any matching subscriber with the same parameter list. Unfortunately,
when you create a custom super procedure and add code to it in the AppBuilder, the Section
Editor is not aware of what Object it will be associated with, so it cannot supply you with alist
of all thevalid proceduresand functionsyou can override, along with their parameters, asit does
when you add proceduresto a static SmartObject. Therefore, make sure you get thisright. Also,
do not forget to include the RUN SUPER statement in the right place in your custom code. If
you leaveit out, the standard code for the event will not execute at all, and theresultswill likely
be very strange.

Getting values from different linked objects

Y our custom code must first get the handle of the Toolbar. Because there is no link from the
Toolbar to the Comments Viewer (the Viewer is not updatable, so it has no Tablel O link), you
need to get the handle of the Customer SDO, which isthe Viewer's Data-Source, and then get
the SDO’s Navigation-Source, which is the Toolbar.

Y ou also need to retrieve the value of the Country field for the selected record. Y ou can use the
columnValue function in the SDO to do this.
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And finally, the code must get alist of al the Tablel O-Targets of the Toolbar (which are the
three updatable Viewers on pages 2, 3, and 4). Thisisthe TablelOTarget property. Though the
nameissingular (Target not Tar gets), the datatypeis CHARACTER, because there may be a
list of handles of multiple Targets, stored as a comma-separated list of handlesin string form:

Procedure dataAvailable:
/7’: _________________________________________________________________________
Purpose: Override of dataAvailable to reset the DisabledActions of
the Toolbar and enabled or disable fields based on the Country.
Parameters: pcRelative AS CHARACTER
Notes:

DEFINE INPUT PARAMETER pcRelative AS CHARACTER NO-UNDO.

DEFINE VARIABLE cCountry AS CHARACTER NO-UNDO.

DEFINE VARIABLE hDataSource AS HANDLE NO-UNDO.

DEFINE VARIABLE hToolbar AS HANDLE NO-UNDO.

DEFINE VARIABLE cTargets AS CHARACTER NO-UNDO.

DEFINE VARIABLE hTarget AS HANDLE NO-UNDO.

DEFINE VARIABLE iTarget AS INTEGER NO-UNDO.

ASSIGN hDataSource = DYNAMIC-FUNCTION ('getDataSource' IN TARGET-PROCEDURE)
hToolbar = DYNAMIC-FUNCTION ('getNavigationSource' IN hDataSource)
cCountry = DYNAMIC-FUNCTION ('columnValue' IN hDataSource, 'Country')
cTargets = DYNAMIC-FUNCTION ('getTableIOTarget' IN hToolbar).

Next the code checksthe value of the Country field and runsmodi fyDisabledActions to either
add or remove the actions. Remember that the goal isto allow usersto edit and delete only
records related to Customersin the USA. The modifyDisabledActions procedure takes two
arguments:

. Add or Remove — To indicate whether to add actions to or remove actions from the list
of disabled actions

» Action List — A comma-separated list of action names.

If the Country isUSA, the user is allowed to do updates and del etes, so the actions are removed
from the disabled list:

IF cCountry EQ "USA"™ THEN
DO:
DYNAMIC-FUNCTION ('modifyDisabledActions' IN hToolbar,
'Remove', 'FolderUpdate,FolderView,Delete").
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Using enableFields and disableFields

Then the code goesthrough thelist of Tablel O-Targets, converts each back to ahandle, and runs
the enableFields procedureinit. In order to avoid doing this unnecessarily, it first checks the
value of the Viewer's FieldsEnabled property to see whether the fields are already in the right

state:

DO iTarget = 1 TO NUM-ENTRIES(cTargets):
hTarget = WIDGET-HANDLE(ENTRY(iTarget, cTargets)).
IF NOT DYNAMIC-FUNCTION('getFieldsEnabled' IN hTarget) THEN
RUN enableFields IN hTarget.
END.
END.

Correspondingly, if the Country isnot equal to USA, then the actions are added to the disabled
list, and the code must run the disableFields procedurein the Viewer. Thisis another case
where you have to be careful to get the calling sequence right. Unlike enableFields, the
disableFields procedure takes an INPUT parameter, which can be All or Create to indicate
whether all fields are to be disabled, or just those associated with creating a new record:

ELSE DO:
DYNAMIC-FUNCTION ('modifyDisabledActions' IN hToolbar,
'Add', 'FolderUpdate,FolderView,Delete').
DO iTarget = 1 TO NUM-ENTRIES(cTargets):
hTarget = WIDGET-HANDLE(ENTRY(iTarget, cTargets)).
IF DYNAMIC-FUNCTION('getFieldsEnabled' IN hTarget) THEN
RUN disableFields IN hTarget ('AT1').
END.
END.
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Thisisthe end of the code for the Viewer’ slocalization of dataAvailable. Be sureto register the
super procedureintherepository, and associateit with the Viewer. Y ou can set the custom super
procedure for the Viewer in the Repository Maintenance tool, or more conveniently, in the

AppBuilder, by opening the Viewer and going into its property sheet, as shown in Figure 3-12.
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Figure 3—-12: Property sheet for frMain
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Testing the window with DisabledActions

Now when you run the application window, and select a Customer not in the USA, al the
Viewersaredisabled, and the Delete, View, and M odify actionsin the Toolbar are al so disabled,
as shown in Figure 3-13.
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Figure 3-13: Test of window with DisabledActions

Using the toolbar’s reset procedures

The toolbar uses a set of event procedures to reset the action state for various types of actions.
These procedures are executed at times when it seems correct to check for a state change, and
as aresult you do not normally need to run them yourself. For instance, they are run on apage
change, which is why the action state is corrected when you switch pages.

The event procedures that the Toolbar supports are resetTableIo, resetCommit, and
resetNavigation. These are published by objects like the Viewer, and generally you do not
need to invoke them explicitly. If you find that the Toolbar state is not being reset properly at
some particular place in your application such asthis Viewer, you can simply publish the event
from the Viewer, and the Toolbar will receive it. Remember to publish it FROM
TARGET-PROCEDURE, so that the event is associated with the Viewer itself and not its super
procedure. Thisiswhat the first block of code looks like with an example of publishing
resetTablel o to make sure that the update buttons are reset properly:

IF cCountry EQ "USA"™ THEN
DO:
DYNAMIC-FUNCTION ('modifyDisabledActions' IN hToolbar,
'Remove', 'FolderUpdate,FolderView,Delete').
PUBLISH 'resetTableIO' FROM TARGET-PROCEDURE.
DO iTarget = 1 TO NUM-ENTRIES(cTargets):
hTarget = WIDGET-HANDLE(ENTRY(iTarget, cTargets)).
IF NOT DYNAMIC-FUNCTION('getFieldsEnabled' IN hTarget) THEN
RUN enableFields IN hTarget.
END.
END.
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Y ou can a'so publish the general-purpose reset procedure resetTargetActions to reset actions
related to other link types, including custom links of your own. The procedure takes the name
of thelink asan INPUT parameter.

3.3.2 Putting the value check into the window code

Now that the exampleis complete, you can look at an alternative way of doing the same thing.
Consider the proceduresthat you have just created. Most of the work is done in a custom super
procedure attached to the read-only Customer Viewer on Page 1 of thiswindow. It isimportant
to keep in mind that you can define a custom super procedure for an Object only at the Master
level, for the Object itself, and not for asingle Instance of the Object in a particular window. In
thiscase, it may not be appropriate to have the dataAvailable code associated with that Viewer,
because the special behavior it definesisreally specific to this one window. In fact, the code
would generate numerous errorsif the Viewer were in adifferent window, because the code as
it stands assumes various things about what Objects arein the window and what links there are
between them. Thisin itself isworth correcting by improving the code to deal gracefully with
its context if the window design is changed in some way.

If you do not want to associate the behavior specifically with the custcommentsv Viewer, you
can instead tieit to the window by putting the code into the oemaintwinsuper.p procedure.
Let’slook at that alternative and see what changes you have to make to the code in its new
location.

First look at the initializeObject procedure in oemaintwinsuper.p. The reason it seemed more
natural to add the new behavior to the Customer Viewer isthat it required localizing the
dataAvailable event, which the Viewer subscribesto in the SDO. The container window does
not subscribe to this event, and therefore does not normally receiveit. Thisisthefirst thing you
have to change in order to move the code to the window.

Y ou can intercept this event in the window simply by adding a statement to subscribe to it. So
this new version of theinitializeObject code has a few additional linesin it. The first line gets
the handle of the Customer SDO by retrieving the Navigation-Target of the Toolbar. The
NavigationTarget property is of datatype CHARACTER, so you need to retrieve it into a
CHARACTER variable and then convert that to a handle.

NOTE: TheDYNAMIC-FUNCTION operationthat takesplaceinsidethe {get} isforgiving
enough that it actually caststhe CHARACTER output from the getNavigationTarget
function directly into the HANDLE variable hSDO. Y ou would be well advised not
to take advantage of the runtime engine's generosity in thisregard. In particular, if
the {get} isturned into a direct lookup in the properties temp-table instead of a
function call, you will get an error from your attempt to combine the two steps.
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Keep in mind that the reason the NavigationTarget property is of type CHARACTER isthat
there could be more than one Navigation Target for the Toolbar, in which case the multiple
targets would be represented as alist. In this case there is only one, because at the time
initializeObject getsrun, only Page 0 and Page 1 of thefolder have been created, so thereisonly
one SDO in the window. Try not to make this kind of assumption in your own finished
application code, so asto avoid errorsif the window you are working with changes later on.

The code you need to add to what was already in thisinitializeObject procedure is highlighted
in bold:

Procedure initializeObject:

/ ___________________________________________________________________________

Purpose: Override of initializeObject to reset the TableIOType

property value to 'update' so that Viewers are initially
disabled.

Parameters: <none>
_________________________________________________________________________ n/
DEFINE VARIABLE hToolbar AS HANDLE NO-UNDO.

DEFINE VARIABLE cSDO AS CHARACTER NO-UNDO.
DEFINE VARIABLE hSDO AS HANDLE NO-UNDO.

{get ContainerToolbarSource hToolbar}.
{set TableIoType 'update' hToolbar}.
{get NavigationTarget cSDO hToolbar}.
hSDO = WIDGET-HANDLE(cSDO) .
SUBSCRIBE PROCEDURE TARGET-PROCEDURE TO 'dataAvailable' IN hSDO.
RUN SUPER.
END PROCEDURE.

Once you have the handle of the SDO you can subscribeto dataAvailable. Again, remember to
subscribethe TARGET-PROCEDURE, not the super procedureitself. Now thewindow will get
dataAvailable events just as the Viewer does.

The next step isto move the dataAvailable code itself from the Viewer’ s super procedure to the
window’s. Y ou can then delete the Viewer' s super procedure and remove its association from
the Viewer in the Repository Maintenance tool.

Because the dataAvailable code is now executed from the window’ s perspective and not the
Viewer's, there are afew changes you need to make. Let’ stake alook at those.

Identifying an object among all the contained objects

First, just as with the code in initializeObject, this version of dataAvailable must locate the
Customer SDO so that it can get the value of the Country field. And in this case, the warning
about allowing for multiple Navigation-Targets becomes areality. By the timethisis executed,
the other pagesin the folder have likely been enabled, and the Toolbar now has multiple
Navigation-Targets. So you have no choice but to retrieve that value asalist and search through
it for the Customer SDO.
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NOTE: If you neglect to do this, you will get the error message, Field Value too large
for Integer, because the run-time engine triesto convert some string such as
12345,24356,45675 into ahandle, which is treated internally as akind of integer.

Y ou could do this by checking the L ogical ObjectName property and comparing that to
custcommentsv. This seems alittle too restrictive, though, since it means that you have to edit
the code if you ever change the name of the Viewer on Page 1. Since the code is checking the
value of afield in the Customer table, it seems safer to check for the presence of the Customer
tablein the SDO, whichisin its Tables property. The code allows for the possibility that the
Customer table might be joined to some other table in the SDO, in which case the Tables
property would be alist:

ASSIGN hToolbar = DYNAMIC-FUNCTION ('getContainerToolbarSource' IN
TARGET-PROCEDURE)
cTargets = DYNAMIC-FUNCTION ('getNavigationTarget' IN hToolbar).

DO iTarget 1 TO NUM-ENTRIES(cTargets):
hTarget = WIDGET-HANDLE(ENTRY(iTarget, cTargets)).
IF LOOKUP('Customer',
DYNAMIC-FUNCTION('getTables' IN hTarget)) NE O THEN

DO:
hDataSource = hTarget.
LEAVE.
END.
END.

Scoping variables in super procedures

Hereitisworth making another digression to discussan important point. Y ou may haverealized
that once initializeObject has determined the SDO handle, it could just stash it in avariable
defined in the Definitions section of the super procedure, and then this code would not have to
locate it again. Thisistrue, but it is also very dangerous. In the context of the example, this
would work fine, because the super procedure is serving only the oemaintwin window, so the
value of the SDO handle would bevalid for thelife of thewindow. But what if there were some
circumstance under which the user could run two copies of the window at the sametime? This
might easily be allowed in the application, and they would both share a single running instance
of the super procedure. The value of the SDO handle saved away by one running instance of the
window would not be valid for the other. The kinds of errors that this resultsin can be very
insidious and difficult to track down. Or look at another possibility. What if you realize later
that another window requires similar support for disabling actions based on avalue check? If
you are doing your job right, you will not create anew procedure to handle that and just copy
code from the first one. Y ou will start with the existing procedure, take the elements that are
subject to change (such as the name of the field and its value) and turn them into parameters or
properties of the Object, and let the single procedure work for all windows requiring thistype
of support.
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Now itisvery likely indeed that two different windows of thiskind might be running at the same
time, in which case they would be sharing a single instance of the super procedure, since much
of the purpose of super proceduresisto reduce memory use aswell asr-code. The moral isthat
itisvery bad form to hold any values across calls to different methods in a super procedure
unless you are positive that a single instance of the super procedure will never be used to
support two different Objects at the same time.

Redirecting the PUBLISH statement from the window

The next step remainsthe same as before: Get the Country value, and reset the cTargetsvariable
to hold alist of the Tablel O-Targets:

ASSIGN cCountry = DYNAMIC-FUNCTION ('columnValue' IN hDataSource, 'Country')
cTargets = DYNAMIC-FUNCTION ('getTableIOTarget' IN hToolbar).
Look at the next statement:

PUBLISH ‘resetTableIO’ FROM TARGET-PROCEDURE.

When this code was in the Viewer’'s super procedure, the TARGET-PROCEDURE was the
Viewer itself. But now the code is executing from the window. Rather than going to the trouble
of tracking down the handle of the custcommentsv Viewer, it is simpler just to RUN
resetTablel O directly in the Toolbar, whose handle you do have, since this has exactly the same
effect. Remember that a PUBLISH statement is basically the same asa RUN statement except
that the procedure handle the event gets run in is not specified in the PUBLISH statement. So
you should change the statement to this:

RUN resetTableIO IN hToolbar.

Reasons not to RUN SUPER from the window

Thefinal changeisalso important to think about for amoment. Ordinarily, you must remember
to include the RUN SUPER statement in your local procedure. Here you must remember to
leaveit out! The reason isthat the window is not a native subscriber to the dataAvailable event
at all. It just needsto intercept it to take some action on behalf of other Objects. For thisreason,
no super procedure of the window implements dataAvailable, and if you try to invoke it with a
RUN SUPER statement, you will get an error at runtime, much asif you had put in a statement
that said “RUN dataAvailable IN <non-existent-handle>".
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So you must remove the RUN SUPER statement as you convert the code to work in the
window’ s super procedure:

/* RUN SUPER (pcRelative). */
END PROCEDURE.

In some cases, especially where code is designed to work in avariety of situations, you might
be faced with a case where there might or might not be a super procedure with the event init.
Inthiscaseit is perfectly OK to write “RUN SUPER NO-ERROR”.

Reasons not to use enableActions and disableActions

Y ou may notice that there are two functions defined for Toolbarsin the Panel class called
enableActions and disableActions. Y ou might be tempted to run those functions directly rather
than setting the DisabledActions property the examplein this section described. Thisis
generally not agood idea, as these functions are intended for internal use only.

In particular, they are very short-term in their effect. That is, if you use disableActions to
disable, say, the Delete action, it will have an immediate effect, but as soon as any operation
occurs that resets the Toolbar, such as a page change, the action will be enabled again. Thisis
probably not what you want, and thisiswhy it is better to use the DisabledActions property to
change the settings until you need to change them again.

Defining action rules for menu and toolbar items

When you define items for a Progress Dynamics menu or toolbar, you can define a set of action
rulesthat determine when theitem (that is, the toolbar button or menu item) is enabled, when it
is hidden, and when an alternate image for a toolbar button should be displayed. In fact, this
capability is now astandard part of the ADM2 code, and determines the behavior of al of the
standard Navigation, Commit and Tablel O items in SmartPanels and Toolbars. The code to
support this replaces the setButtons SmartPanel procedure that hasbeen used in earlier versions
of the ADM. Application code can still call setButtons, but it isno longer used as aroutine part
of the action of enabling and disabling buttons and menu items.
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An action rule can be an expression containing a combination of SmartObject property
references and function references. The expression controls different actions as follows:

. If the expression for the enable rulereturns True, then theitem is enabled; otherwiseitis
disabled.

. If the expression for the hide rule returns True, then the item is hidden, that is, actualy
removed from the menu or the toolbar; otherwiseit is viewed.

. If the expression for the alter nate image rule returns True, then the alternate image or
Image 2 is displayed for atoolbar button; otherwise the primary image (Image 1) is

displayed.

These rules are evaluated whenever the state of the Toolbar’ s window changesin away that
could require are-evaluation of the rules, for example, on a page change, when arecord is
selected or navigated to, or when one of the toolbar buttons or menu itemsiis sel ected.

Y ou can aso programmatically force areevaluation of arule. You get a handle of the toolbar
and run the resetTargetActions procedure. Y ou can add the following in your super of your
container:.

{getContainerToolbarSource ctHandles}

DO i = 1 to NUM-ENTRIES(ctHandles):

hHandle = WIDGET-HANDLE(ENTRY,ctHandles)

RUN resetTargetActions(’myLink’) IN hHandle.
END.

This code will re-evaluate all rules for items having an item link of mylinkTarget.
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Y ou define action rules in the Toolbar and Menu Designer shown in Figure 3-14. If you look
at therulesfor someexisting items, principally in the Navigation, Tablel O, and Commit groups,
you can see examples of action rules that are defined as a standard part of the framework.
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Figure 3-14: Toolbar and Menu Designer

Thisfigure shows the enable rule for the First button or menu item in the Navigation group.
What it meansisthat if the query position is either on the last record or on some record that is
not first or last, and the window isin a state where the user is allowed to navigate records, then
enable the First item.

QueryPosition isan SDO property that is set whenever a query is opened and whenever the
user selects arecord or navigates to a new record. Its values are discussed below, along with
other useful properties that are frequently used in action rules.

The canNavigate function does afairly complex analysis of the state of all the Objectsin the
window to determine whether the user should be permitted to move to another record. If an
update is pending in arecord in the SDO being navigated or in any dependent SDO, for
exampl e, then navigation isdisabled in the window until the update is completed. Thisfunction
returns True or False depending on the state of things, and this helps the Toolbar determine
whether the navigation buttons should be enabled.

Another example of an enable rule is the Save button in the Tablel O group:

NewRecord=add, copy or DataModified
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This meansthat if the NewRecord property indicates that there is either an Add or aCopy in
process, or the DataM odified property indicates that an existing record has been modified, then
enable the Save button.

Thereareno actively used itemsthat have ahiderule, but you can define your own rulesto hide
unwanted items based on the state of the application at runtime.

An example of an alternateimage ruleisthis one for the Commentsitem:

hasActiveComments ()

Thisinvokes a specia function that returns True if the current record has an active Comments
record associated with it. If it does, then it displaysits alternate image, a Comments button with

acheckmark on it = _L?j s0 that the user knows that there are Comments to be viewed.

Be cautious about modifying the action rules for standard buttons in the framework, since you
change their behavior everywhere they are used. However, there are cases where you might
want to modify the action rulesfor standard buttons. For example, if you want to keep the SAVE
button enabled at al timesand in all placesin your application when thereis anything updatable
in the window, rather than having it enabled only when a user has begun to enter changes into
afield, you can do this by atering the action rule for the Save button from:

NewRecord=add, copy or DataModified

To this:

ObjectMode=Update,Modify

The ObjectMode property of aViewer can beview if it isread-only, update if it can be enabled
by pressing a button, or modi fy if it isalways enabled for input. Y ou can force the Save button
to be always enabled by checking for either Update or Modify as the ObjectMode value.

NOTE: Since menu and toolbar information is cached, it is necessary to clear the cache to
notice your changes, Y ou can either restart the session or clear the cache by deleting
the persistent procedure adm2 /too1bar . p using the Procedure Object viewer. Ensure
no windows that use atoolbar are open in the AppBuilder when deleting that
procedure.
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3.4.1 Understanding the role of the item link

It isimportant to understand where these functions are executed and where property values are
retrieved. When you define an item in the Toolbar and Menu Designer shown in Figure 3-15,
you must define an Item Link for it. Any Toolbar that uses thisitem must be a Source for that
link type in order for the item to be active. The evaluation of the properties and functionsin
action rulesisdone in the Target for the link. In many cases the Item Category allows you to
define a default value for the Item Link that appliesto all itemsin that category unless they
specify otherwise.

Theltem Link Default for the Navigation category, for example, isNavigation. The Navigation
buttons communicate with objects that are Navigation-Targets of the Toolbar.
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Figure 3-15: Toolbar and Menu Designer: item link definition

If an action does not have an item link defined, and its category also does not have an item link
defined, then the event is processed on the toolbar’ s container by default.

If thereisno default specified for the Category, then you must define an Item Link, asshownin
Figure 3-16, for theitem if it has action rules, or if it publishes an event asits action, asthe
Comments item does.

g“Action |
Action Type: iPUBLISH 'i |

|
i Action: {toolbar
|

Parameter: | Comments

Label Substitute: i
Item Link: ltoolbar-Target

Figure 3-16: Defining an item link
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In this case, when you enter the Item Link for an individual action, you enter the full link name
including the —Target extension.

3.4.2 Syntax of the action rules

An action rule contains adelimited list of function references and properties that return a
logical result. The syntax for rulesis as follows:

[ property | function ] = 1ist [ AND | OR ] ...

A property isthe name of a SmartObject property that is retrieved across the specified Item
link. If the property is of datatype LOGICAL, and you want the TRUE value to be used in the
expression, then you simply include the name of the property in the rule. For example,

DataM odified means|f DataM odified is True. If you want to use the negation of the property
in the expression, then you must include it as a value, following an equal sign, asin

DataM odified=no.

If the property returns some other value, then you specify avalue or acomma-separated list of
valuesto match. A property referencewith alist of valuesevaluatesto Trueif the property value
matches any valuein thelist.

A function isthe name of a Progress 4GL function that is executed across the specified Item
link. Y ou can only use functions that return aLOGICAL value. To differentiate a function
reference from a property, follow the name of the function with empty parentheses, asin
canNavigate().

A rule can be built up from any number of elements, each involving a single property or
function. Separate the elements by the keyword AND or OR. Complex expressions requiring
grouping of elements with parentheses cannot be used in action rules. If you need to perform a
calculation complex enough that the action rule syntax is not sufficient for it, then you should
define afunction of your own in the Item Link target that does the cal culation and returns True
or False, and useit in your action rule.
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3.4.3 Properties typically used in action rules

Y ou can use any property or function you want in an action rule, but there are ahandful that are
most likely to be useful. These are all used in existing action rulesin the Navigation, Tablel O,
or Commit categories. Here are some useful properties:

. QueryPosition — This SDO property identifies where in the dataset the cursor is
positioned. It is generally used to identify which navigation itemsto enable. Its possible
values are;

FirstRecord

—  LastRecord

—  OnlyRecord — Thereis only one record in the dataset.

—  NotFirstOrLast — The cursor is somewhere in the middle of the dataset.
—  NoRecordAvailable— The dataset is empty.

. RowObjectState — This SDO property identifies whether amodified record has been
saved on the client without being returned to the server. Thiswould normally be true only
if there is a Commit-Source (such as Toolbar with a band of Commit and Undo buttons)
inthewindow that causes updatesto be cached on the client until aCommit event happens.
So the Commit and Undo buttons use these two values to determine whether they should
be enabled or not:

—  NoUpdates — No updates have been saved without being committed (so Commit
and Undo buttons should be disabled, for example).

— RowUpdated — At least one record has been saved without being committed (so
Commit and Update buttons should be enabled).

. RecordState — This property, defined for data visualization SmartObjects, indicates
whether thereis arecord available to display or update. Its possible values are:

— RecordAvailable — There is arecord available for display or update.

—  NoRecordAvailable — Thereis no record available for display or update. This
normally means that the dataset of the associated SDO is empty. This could be the
case, for example, when the user is adding OrderLines for an Order and the first
OrderLine has not yet been added. In this state the application can alow an Add
operation, but not an Update Or Delete.
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—  NoRecordAvailableExt — This specia value indicates that not only is there no
record availablein the current dataset, but there is no record available in the parent
dataset either (The ext suffix means extended). Thisisuseful information becauseit
signalsto an update band that it is not appropriate to enable even an Add operation.
For example, if the current SDO isan OrderLine SDO, and is a child of an Order
SDO, and thereisno currently sel ected Order (perhaps because the current Customer
inthe SDO yet another level above hasno Orders), then it isnot appropriateto allow
the user to add an OrderLine because thereisno Order key to assigntoit. Thisiswhy
the action rule for the Add button is this:

RecordState=RecordAvailable,NoRecordAvailable and Editable and
DataModified=no and CanNavigate()

At first it may not seem sensible to check that the Record Stateis either
RecordAvailable or NoRecordAvailable, but it isfor exactly thisreason that thisis
the case. The one remaining condition is that the Record State is
NoRecordAvailableExt, and in this case the Add button is not enabled.

Editable— This LOGICAL property is defined for data visualization SmartObjects, and
isTrueif the current target SmartObject is editable, that is, can be used for an Add, Copy,
Update, or Delete. Thisisnormally the caseif the Object has any enabled fields, or if itis
a GroupAssign-Source for some other Object that has enabled fields.

DataM odified — ThisLOGICAL property isdefined for SDOs, andis Trueif the current
record in the dataset has been modified but not saved. As soon asauser beginsto typeinto
an enabled fieldin aViewer or an enabled cell in aBrowser, atrigger setsthis property to
True and notifies the Toolbar that isits TablelO-Source. The result isthat the Save and
Cancel buttons are immediately enabled.

NewRecord — This property is defined for data visualization SmartObjects. It indicates
whether the currently displayed record is a newly created record, that is, one that has not
yet been saved back to the database. ItisaCHARACTER property rather than LOGICAL
because it can have three possible values:

—  No— For an existing record
—  Add — For anew record created by an Add operation

—  Copy — For arecord newly created by a Copy operation
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ObjectM ode — This data visualization property is new to the ADM2 with Progress
Dynamics. It is used by some of the Toolbar types that contain View and Modify buttons
that toggle the enabled state of the Object, as well as a Save button to actually save
changes. Itsthree possible values are:

—  Modify — The Object isin Modify mode, with fields enabled but no changes
underway.

—  View — The Object isin View mode, with fields disabled.

—  Update— The Object isin Save mode, with fields enabled and changes in process,
so that the Save button is aso enabled to save the changes.

Filter Active— ThisLOGICAL property isTrueif thereiscurrently afilter applied to the
SDO that is being browsed. Thisis used, for example, in the alternate image rule for the
Filter button itself, to display the image with the checkmark. Y ou might also useit to
determine whether all datafor atableisbeing retrieved or only afiltered subset of the data.

3.4.4 Functions typically used in action rules

There are also several functionsthat are used in existing rules. Remember that a function used
inaruleisidentified by its parentheses and must return a LOGICAL value.

canNavigate() — This LOGICAL function determines whether the user should be freeto
navigate to another record in the dataset (whether by pressing a Navigation button or
selecting arecord in a Browser). The function returns No if an update is in progress and
unsaved anywhere within the chain of dependent data objects.

hasActiveAudit() — This LOGICAL function returns True if the current record has one
or more active audit records associated with it.

hasActiveComment() — ThisLOGICAL function returns Trueif the current record has
one or more active comment records associated with it.
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3.4.5 Defining rules that use your own functions and
properties
Y ou can define new properties or functionsto usein your own action rules, if existing ones are
not sufficient to express the criteria you need to enable and disable, hide and view, or change
theimage on Toolbar items. In particular, if your application logic needsto perform somefairly
specific or complex operation to determine the proper state of Toolbar items, you may want to
define afunction that does the cal culation and returns True or False accordingly. Thisissimilar
to the modifyDisabledA ctions discussion and example earlier in this chapter.

If you are modifying the behavior of existing buttons such as the Tablel O buttons that are used
throughout the framework, it isalmost certainly not agood ideato change the definition of their
rules in the Toolbar and Menu Designer. In fact, one of the key points you must keep in mind
when you define action rulesisthat all of the elements of the rule must be available for
evauation anywhere the item is used. If the property or function is not defined, it will be
considered to be False, which means for example that an enable rule with such an expression
would never be True and the button would never be enabled anywherein the framework or any
application module where it is used.

It is more appropriate to define action rules for new Toolbar items you create for your
application. Then you can associate whatever properties and functions you need, aslong asyou
are sure they will be available to evaluate wherever the item is used.
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Caching Application Data on the Client

Caching of certain types of application data on the client improves application performance.
Thischapter discussesthe types of caching provided by the Dynamics framework and strategies
for using the features. It includes these topics:

Why cache?

Data types and cache types

Mechanics of caching

Enabling caching for SDOs

Enabling caching for a dynamic lookups
Enabling caching for a dynamic combo
Using the Dynamic Launcher

Cache APIs

NOTE: This chapter discusses caching dynamic combos and dynamic lookups. If you have

pre-Version 2.1B custom code that uses the ADM2 APIs for DynCombo and

DynL ookup, you need to be aware that these APIs have changed. See the Progress
Dynamics Update Bulletin Version 2.1B for a complete listing of the changes.
Progress strongly recommends updating your existing code to use the new APIs as
quickly as possible. In addition, in the performance section of the Progress
Dynamics Administration Guide, there is more information on the these features and
overall performance.
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4.2

Why cache?

The frequency of data requests and the amount of data sent across the wire impact the
performance of distributed and thin network clients. An application’s performance can be
drastically improved if frequently accessed datais cached on the client, alowing the
application’ s data objects to operate on data in the cache rather than relying on repeated server
calls. This approach not only reduces network traffic, but it also decreases the demand on the
AppServer’s resources and thereby increases the application’ s scalability.

The two most important devel opment issues with caching are:
. Datain the cache becomes stale as the underlying database data changes.
e Too much datain the cache may have a negative impact on performance.

Therefore, caching is most applicable and valuable for data that are frequently used, relatively
static, and have low volume. Since thereisno generic way to identify datathat will most benefit
from caching, it isup to you to enable caching for suitable data and thereby improve the overall
performance of your application.

Prior to Progress Dynamics Version 2.1B, the framework supported caching features devoted
to managing data navigated by dynamic lookups and dynamic combos. Version 2.1B
implementsanew type of caching at the SmartDataObject |evel. Dynamic lookups can continue
to use the existing lookup-based caching, and this functionality has been enhanced to provide
better performance in Version 2.1B. SDO-based caching does not apply to dynamic lookups.
Dynamic combos can continue to use the combo-level caching, or they can use the new
SDO-level caching.

Data types and cache types

To understand the caching capabilities of the framework, let’s start with some common
definitions. First, here'saway of categorizing your datato assessits suitability for caching.
Categories of datainclude:

. System data and administration data — Thisisthe read-only data that defines your
application, such as entities and user preferences. In Dynamics, any caching of this
information ishandled by the Repository and the framework. Thistype of dataand caching
is not covered here. See the chapters on Dynamics managers for more information.
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Non-transactional data— Application datathat can change on the client, but when it
does, it isunlikely to affect other data records (for example, records holding descriptive
information). Thisinformation is agood candidate for Dynamics caching if it meets the
following criteria

It isinfrequently modified.
—  Itisfreguently accessed.
—  Thereisalow volume of the data.

—  Loading this datainto the cache at application startup does not degrade start-up
performance below your required benchmarks.

NOTE: Although the framework caching support makes a somewhat suitable SDO for
handling genuinely static data, there are ssmpler solutions. For example, true
constant datalike alist of weekdays or alist of months can be defined in widget
or object attributes, global variables, external files, hard-coded source and so on.
This approach avoids AppServer hits completely.

Transactional data— The data that results from application transactions. Transactional
datais application data found on the client, but it may not be well suited for caching,
because:

— It hashigh volume.
— It may be child data.
— It may be frequently modified.

All these reasons mean that the datawill change frequently, force frequent updates of the
cache, become a performance drain, and thereby defeat the purpose of client-side caching.

Next, there are many types of caching schemes, each with its uses. Types include:

L]

Persistent cache — Data can be stored on the client side persistently and will be
accessible at the client side from session to session. Progress Dynamics does not support
persistent caching with SDO-based application data caching. There are cache APIs that
will make it easier for you to develop your own persistent caching scheme. See the AP
section at the end of the chapter for an overview of the available hooks.

Session cache — All datain the cache is destroyed when the session ends. When anew
session starts, data needed again retrieved from the server. The framework cache for
client-side application datais a session cache.

4-3



Progress Dynamics Programming Handbook

. Timed cache — Cached datais only valid for a specific time and must be flushed after
thistime. Either a persistent cache or a session cached can be atimed cache. In Dynamics
you can configure the session cache to be atimed cache or a cache that |asts the entire

session.

NOTE: Framework caching or application datais aruntime feature. Since no application
caching is done in development mode, you' Il need to test your caching schemes
during runtime.

4.3 Mechanics of caching

The SDO is the data managing interface between the AppServer and your client application.
Enabling a cacheislike placing abucket between the AppServer and the SDO, as shown in the

Figure below:

SDO with no caching

SDO with caching

AppServer

—/

SDO

AppServer

—/

v

SDO <«

Cache

Theresult set of the SDOs query is stored as atemp-table in the cache and any referenceto that
SDO forces the SDO to check the cache, find the temp-table, and retrieve the data. When the
necessary datais not available or has expired, the cache will get what it needs from the

AppServer.
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The framework accomplishes this caching not by implementing atrue physical cachein
memory, but by using the seamless versatility of temp-tables. Since dynamic temp-tables
received as a parameter are scoped to the session by default, they are completely capable of
being used as a cache. Temp-tables are active, so SDOs can operate directly on cached data.
There is no need to duplicate data and no need to synchronize updates with the cache. The
cached data can be navigated and browsed independently by multiple instances by utilizing the
4GL’ s ability to define separate buffers on atemp-table

For SDOs that are defined with statically defined temp-tables, they will not be able to store or
use data from the cache as efficiently as dynamic SDOs. A static temp-table is scoped to the

procedure that definesit, soit isnecessary to either keep the defining procedure running or keep
adynamic copy of thetemp-tablein the cache. Inthe caseswhere a SDO with astatic temp-table
definition is running on the client session, the static data will be copied to and from the cache.

431 Cache versus a shared cache

Therearetwo important notions of how the cache should operate when confronted with multiple
instances of one SDO. Thefirst notion is simple caching. Here, the first instance of an SDO
creates arecord in the cache and that record will remain in the cache for the entire session, or,
optionally, for aspecified period of time. Each subsequent instance of the SDO ignores existing
cache records and creates its own cache record. This essentially means that each new instance
of the SDO will hit the AppServer for its own result set and storeit in the cache. Thisisnot a
COMMON USe Ccase.

Simple caching is enabled and configured with the CacheDuration property of the SDO. This
property accepts an integer value;

. If this property has avalue of zero, then simple caching is disabled (the default).

. If it has an integer value greater than zero, then the SDO’ s cache becomes a timed cache
with aduration equal to the number of seconds specified by theinteger. The cacherecords
will be destroyed when two things happen: the last instance using the cache record is
destroyed and the amount of time specified expires.

NOTE: Should two instances specify different values for atimed cache, the shortest
duration specified is the duration the CacheManager will use.

. If it is set to the Progress unknown value (?), then the datain the SDO is cached for the
life of the session.

The second notion is called sharing. If acacheis shared, then the first instance of the SDO will
create the cache record, and each subsequent instance will use the data in that cache record. If
When al instances of the SDO are closed, the cache record is aso destroyed. The first new
instance of the SDO will create a new cache record.
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Shared caching is enabled with the logical shared property of the SDO:
. If this property istrue, then the SDO’s cache is a shared cache.
. If this property isfase, then the SDO’s cache is not a shared cache.

NOTE: When both typesof caching are enabled, the caching occurs at the SDO-level and the
datais shared among all instances. This cache will be valid for the session.

4.3.2 Interaction of the CacheDuration and Shared properties

The most likely use case will be setting both of the properties. When the CacheDuration
property is not equal to zero and the Shared property is true, then cache datais shared, but the
cacheis not cleared when the last instance of an SDO isclosed. The cache datawill be available
when the next instance of the SDO runs.

Normally, with Dynamic SDOs, you would expect both propertiesto be set. Theremay beacase
for setting CacheDuration and setting Shared to false. It isconceivablethat datavaluesmay vary
due to differences in instances, for exampleif a calculated field expression includes external
instance data. Thisisalso the only valid cache mode for cases where the static proxy isrunning
on the client, or in sessions with database connections with the full static SDO running on the
client.

Enabling caching for SDOs

The SmartDataObject Properties dialog for an SDO instance allows you to configure caching
for an SDO. Y ou use the Shar e data (Shared property) and Cache data (CacheDuration
property) options to accomplish this.

First, these two options are not availabl e if:
. Partition is set to None.
. Read data in batches option is selected.

In other words, caching does not make senseif no AppServer partition is available and if the
SDO will be batched.
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To configure SDO caching:

1 ¢ Selectan SDOinstance, right click, and choose Object Properties. The SmartDataObject

Properties dialog appears.
SmartDataObject Properties B B
Patition; | &stra i Instance name: Id,msdo
[ Read data i batches of: Rows ¥ Check curent changed
[~ Rebuild datasst gn reposition I™ | Update from DataSource (one-to-one]
[v Dpen guery on riiskzation ¥ Actrvate/deactivate Datal argsts on view/hide

e " [¥ Prompt on delete
[ Cache data

Dizplay fields far prompt
I™ Tined cache les:[_ d [_ " None
[T Force ta statefd coeraling mode o Al
I Desiroy on each siglchss e " Selact Fields Echit display fisfd list
[T Disconnect fdopServen on each Webrequss
caret_| oo |

2 ¢ Sdect Cachedata. SDO datawill now be cached for the whole session.

3 ¢ (Optiona) If you want atimed cache, select Timed cache. and enter avalue for Hours,
for minutes, or both.

4 ¢ Select Share data. Cached SDO datawill nhow be shared among all instances.

Turning on caching for dynamic lookups and combos in a session

Y ou can control whether or not caching is enabled for dynamic combos and lookups on the
field-level. To start out, caching of dynamic lookups and dynamic combosisdisabled. For each
session type where you want to use caching for either or both, you need to set asession property
on the applicable session type.

Set field_cache_options to one of the following values:

. ALL — Enables caching for al field types. Currently thisis only DynCombo and
DynL ookup.

. DynCombo — Enables caching for DynCombo only.

. DynL ookup — Enables caching for DynLookup only.
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. DynCombo,DynL ookup — Enables caching for DynCombo and DynL ookup.

. No value — If this property is not set for a session type, or if the value is blank, then no

field-level caching will occur.

NOTE: Caching batched data or child datais not supported by the framework.

Enabling caching for a dynamic

Dynamics supports atype of behind-the-scenes caching for dynamic lookups. The result set of
the query for the SmartDataField is kept in one temp-table and another temp-table manages the
subsets of this data being used in each instance of the dynamic lookup. It improves performance

lookups

by ensuring each instance does not need to store the entire database result set.

To enable caching for a dynamic lookup:

1 ¢ Select Build - Smart Data Field M aintenance.

Tooltip: |Pick a salesrep

Brawse itle: | Salesreps

* SmartDataField Maintenance (Master Properties) |_ (O] =]
Eile Window Help
Dﬁﬁ-’“ﬂn?( [Egllﬂe\p
SmantD ataField: |5 alesreplookup ﬂ Product module: | sr-madule / smoke moduls =
SDF type: | Dynlookup j Field name:
Super procedure: M ¥ Use cache
Description; | 5alesrep Lookup Where Used |
Data source: & [iatahass queny £ Datalbject Synch Instances . |
Datalbject nanme: I ﬂ
Dynamic Loakup | 0 Corrbi]
Specify base query sting [FOR EACH] Guery tables
for each salesrep no-ock salesrep ;I
E
Clear Refrash
Field name Browse seq |Link field|Linked widget Override label -
zalesrep.Region oMo
salesrep. FepMame 1O
salesrep.SalesRep 2MO0 =
4 L3 I
Details | ather | bian Fieids |
Key figld: | salesrep.S alesrep_0bj j Data type: |decimal
Dizplayed field: | salesrep. RepMame j Format: [errse b erbrb b brbrb b barbrbin
Field label: [Sales Rep I Molabel Width: |z0. 00 ¥ Enable field
Fows to bateh; [z00 ¥ Display field

2 ¢ Enablethe Use cache option.

3 ¢ Saveand exit.
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4.7 Enabling caching for a dynamic combo

The dynamic combo has two caching mechanisms available. Thefirst caching mechanism uses
temp-tablesto cache data at the SDF level. The dynamic combo allows you to specify an SDO
asits data source, and then SDO-level caching is available to the object.

4.7.1 Enabling SDF-level caching

Dynamics supports a type of behind-the-scenes caching for dynamic combos. The result set of
the database query for the SmartDataField is kept in one temp-table and another temp-table
manages the subsets of this data being used in each instance of the combo. It improves
performance by ensuring each instance does not need to store the entire database result set.

To enable this type of caching for a dynamic combo:

1 ¢ Sdect Build — Smart Data Field Maintenance.

* smartDataField Maintenance (Master Properties) [_ O] ]
File Window Help
DR EH9 X | Est Hep
SmartD ataField: |5 alesR epCombo ﬂ Product moduls: | smemodule / smoke module j
SDF type: |CynCombo j Field name
Super procedure: ﬂ ¥ Use cache
Description; |5 alesrep Combo Where Lzed |

Data source: & Database querny € DataDbject Synch Instances |

D ataObject name: I ﬂ
Dynaric Leakyp Dynamiz Combo |
Specify bage query string [FOR EACH] Guery tables
for each salesrep no-ock =zalesrep ;I
LClear Befresh
Field name Display seq [Column label Data type Farmat -
salesrep. M onthGuota[11] 0 Region integer
salesrep. Monthluota12] 0 Region integer
salesrep. b onthQuata[1] 0 Region integer =
4 _'lJ
Details |cher |
Key field: | salesrep.5 alesrep_0Obj j Datatype: [decimal
Diescription substitute: |37 / &2 Fommat: [55 5553555353353 3333533 353]
Field Jabel |5 alesRep ™ Modabel Field width; [z0. 0o [¥ Enahle field
Toaltip: |Fick a 5alesRep Build sequence: |1 v Display field
Inne lines: |5 [~ Sott

2 ¢ Make sure the Data sour ce radio set has Database query selected.
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3 ¢ Enablethe Use cache option, which is actually enabled by default.

4 ¢ Saveand exit.

4.7.2 Enabling SDO-level caching

SDO-level caching improves on SDF-level caching in some situations. When the following
behavior is desired or improves performance, use SDO-level caching. Use it when:
*  Visual objectsthat are not combo-boxes may also use the data.

. Combo boxes with different list formatting may use the same data.

. Theinitia retrieval of data needs to be done in the same AppServer hit as the rest of the
datain the container. (A singlelookup in aviewer will negate the reduction of Appserver
hits.)

. Y ou need SDO behavior like calculated fields or temp-table support, and so on.

The main difference with SDO-level caching isthat the dynamic combo list (list-item-pairs)

need to be built each time a dynamic combo is instantiated. SDF-level caching builds thislist
on the server and cachesthelist. Each instance then copiesthe list exactly. Using an SDO-level
cache data incurs a slight overhead since it needsto build the list for each instance at start up.
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To set SDO-level caching:

le

sy field: [CstMum B Datatype: ]mger—
Diescription substiuee: (&1 /82 /62 Foamak: >3 >3
Fieid Jabet [Customes I~ Hozhel Fiekd widltc [60. 00 v Enable fieid
Tacllip: |Sefect a customer fom st Euld sequance: ]1— F# Digplay hield
I liress: ,e— I~ Sat
[

Select Build - Smart Data Field Maintenance.

* SmartDataField Malntenance (Master Properties)

Ele window  Help

=101 %]
DE@ X &R e
SmanDalaField [cusiSalesComba #4]  Product module: [S2:3ad / S pans2000 - Mod =l
SOF ype; |OymComio =l Field rame: |
Super proceduee: | [ Lise cachs
Dezcription ‘wiheie Used l
Data sowce: © Databaza quary % Datalbject Sunch Instancas |
Diatallbisct name: [custsaleedyrad Py
b Dynamic Coml:ol
Sp cily base query sting (FOR EACH) Query tabies
‘ =l
;I
_ o
[Field rizma [ Dizplzy seq [Cakimn label Dtz bype |mea1 J
Contact 2 Corkact character #20)
Courty 0County character  W(20) ~
CreeditLimk 0 Cradt Limit decimal 3,520 203
Custhum 0 Customer nuamber nileges el
4

;IJ
Detais | giher |

2 ¢ Fromthe Data source radio set, select DataObject. The Query section is disabled, and
the SDF Maintenance tool enables the DataObject namefield.

NOTE: When changing an existing dynamic combo from a database query to an SDO

the tool attempts to retain the fields displayed and key field of the dynamic
combo. It removesthetable name qualifier from thefieldsdisplayed and from the
key field and attemptsto find matching columnsin the SDO. If it finds matching
columns, it usesthose. If it does not find matching columns, it discards the query
source data. When changing from an SDO data source to a database query, the

tool makes no attempt to retain the fields displayed or the key field of the
dynamic combo.

3 ¢ Enter the SDO namein the DataObject namefield. When you enter avalid SDO, thetool

updates the field list below to display the columns of the selected SDO. TheKey field
combo box contains the columns of the selected SDO.
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4 ¢ Unselect the Use cache option. For an explanation of what occurs when Use cacheis
enabled with DataObject selected, see the next section.

5 ¢ Save and exit.

4.7.3 Enabling both

When both types of caching are enabled, the caching occurs at the SDO-level and the datais
shared among all instances. This cache will be valid for the session. Table 4-1 describes the
other valid combinations.

Table 4-1: Caching feature combinations
Use Cache SDO data source Cache/Shared
Yes Yes SDO-level cached and shared. Cache
duration is ? (valid for session).
No Yes Shared and not cached. Cache duration is 0.
No No Not cached and not shared.
Yes No Field-level cached and not shared.

4.7.4 Synching instances

When you change a dynamic combo from a database query data source to an SDO data source,
instance overrides of data-related properties may cause the dynamic combo to fail at runtime.

Consider the following example: amaster dynamic combo hasabisplayedField definition set
to “customer. custnum, customer.name”. An instance of the dynamic combo overrides this
value with “customer.name, customer.contact”. Changing the master to use an SDO data
source changes DisplayedField to “custnum,name”. Theinstance override of DisplayedField
will now fail at runtime because the field names are qualified with the table name and should
not be.
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The Synch I nstances button isatool for removing all overrides of date-related propertiesin all
instances of the SDF. When clicked, it displays a warning message explaining how it works:

Continue synchronization 5]

Synchronizing instances with this master SmatDataField will remove data-related attribute
overndes for even instance of thiz object. Examples of datarelated attibutes are: baze queny
ztring. displayed field, key field, descnption substitute and display farmat.

Do you wizh b continue?

Data-related attributes includes these properties:
. BaseQueryString

. DescSubstitute

. DisplayDataType

. DisplayedField

. DisplayFormat

. KeyDataType

. KeyField

. KeyFormat

. QueryTables

. DataSourceName

. BrowseFieldDataTypes
. BrowseFieldFormats

. BrowseFields

This Synch I nstances function works with dynamic lookups, too, although itsrea purposeis
to help convert dynamic combos to SDO data sources.

4-13
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Using the Dynamic Launcher

The latest version of the Dynamic Launcher has features useful for working with data caching
in the Development environment.

First, to clear existing datain acache, enable the Clear data cache option before clicking Run.

Second, in versions prior to Version 2.1B, the Dynamic Launcher could only launch asingle
instance. Now, if you enable Alwaysrun new instance, when you click Run again for the same
object, Dynamics launches a second instance. This feature is enabled by default.

* Dynamic Launcher J ] 3|

Mame of container to launch

Icustwin |;| ﬁlg‘
I¥ Flun persistent

¥ Always run new instance .
Iv Cl itary cache Stop I
P E

I Destroy &

super procedures

Cache APIs

The cache interface provides methods to allow dynamic temp-tables to serve as a client cache.
Itisimplemented in adm2/cache. p, whichisadded asamethod library to the data class. A call
to getManagerHandle(‘CacheManager’) in any smart object will return the data class
procedure, allowing you to call the cache APIsdirectly inthe data classasif it were amanager.
Note that Dynamics getManagerHand1e will not return this handle. The cache interface can,
however, be extended and implemented as a Dynamics manager with the name
‘CacheManager’. In this case, the ADM?2 calls to the cache interface go to the extended
manager.

49.1 Programming notes

The following information is provided to help you evaluate how the cache can be extended:
»  Application data caching is not a generic option for caching temp-tables.

. Caching isconfigured by enabling it on each SDO you want to cache. The framework does
not automatically cache SDO data.

. Cached data should be based on result sets (for example, RowObject temp-tables), not
physical database tables.

. Datais cached on demand.

. Cached data can be cleared or refreshed.
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. Client side modifications must synchronize with the cache.

< A modified local cache will not refresh the cache for other users using their own local
cache.

e Theframework does not support refreshing local caches from the server. To implement
this type of feature, you will need message-oriented middleware, like Sonic MQ.

4.9.2 Cache key

All the APIs need aKey to identify the SDO and thereby access the cache associated with that
SDO.

. The framework uses the LogicalObjectName of the SDO asthe Key to the cache.

. If the LogicalObjectName isnot defined, such as when running the code without
Dynamics, the framework uses the master file name.

4.9.3 registerCacheltem

Registers the referenced temp-table in the data cache with the passed key as the identifier. Use
the key later to reference the item.

NOTE: Theassumption isthat thetableis scoped to the session, asisthe case after acall to
the server with the table as an output parameter.

SYNTAX

registerCacheltem (Key, Handle, Time, NumRecords, Context)

Parameters:
. Key — ldentifier.
. Handle — The temp-table handle to add to the cache.

. TimeSpan — Specifies the number of seconds the datain the cache should be considered
valid. The framework will passthisfrom the CacheDuration property on the DataObject.

. NumRecords — (Optional) Specifies the number of recordsin the data.

. Context — (Optional) Info needed for server to refresh the cache.
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49.4 findCacheltem
Returnstrue if the framework finds an unexpired item with the passed key.

SYNTAX

findCacheItem returns logical (Key, MaxAge)

Parameters:
. Key — ldentifier.

. MaxAge— Optional maximum age in seconds. Normally, this value should be shared by
all instances of the object, but instances can override it and determine how long to cache
data.

495 fetchDataFromCache
This procedure copies data from the cache and returns a table-handle with all the copied data.

SYNTAX

fetchDataFromCache (Key, OUTPUT table-handle)

Parameters:
. Key — ldentifier.

. table-handle—The found data returned as a table handle.

49.6 createSharedBuffer

Creates a shared buffer from the cache and increments the count of current SDO instances. The
framework uses the SDO instance count to correctly track whether or not the dataisin use.

SYNTAX

createSharedBuffer returns handle (Key, CurrentBuffer)

Parameters:

. Key — ldentifier.
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4.9.7 destroySharedBuffer

Cdll this function when you no longer need a shared buffer from the cache. The function
decrements the number of instances and del etes the data from the cache if the number of
instancesisO.

SYNTAX

destroySharedBuffer returns logical(CurrentBuffer)

Parameters:

. CurrentBuffer — The buffer you want to remove.

498 clearCache
Use this function to clear the cache.

A shared cache (active) requires logic to deal with SDO instances running when you clear the
cache. Cached, shared temp-tables still in use by at least one instance will not be physically
deleted. Instead, they will be marked as dirty. With this scheme, running SDO instances
continue to operate. Any new request for data will refresh the cache. The dirty cache will be
physically deleted when the last instance that sharesits data is destroyed.

SYNTAX

clearCache (Key)

Parameters:
. Key — ldentifier. Supports ‘*’ asasignal to clear all cached data.

NOTE: A new instancewill not share datawith old instancesthat are running with adirty
cache.
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4.9.9 Modifying the instance properties

When an SDF uses an SDO as its data source, neither the master nor instance properties of the
SDO are available for modification, guaranteeing afast start up for the dynamic combo. Y ou
can, however, programatically alter the SDO instance attributes. The dynamic combo storesthe
SDO name in the DataSourceName property. With thisin hand, you can override the
createDataSource( ) function of the dynamic combo. The createDataSource function starts
the SDO as an instance in the container (Viewer) and adds the data link from the SDO to the
dynamic combo. The defaults of the available SDO instance properties are shown in Table 4-2.

Table 4-2: Instance properties and defaults of an SDO data source
Property Default
RowsToBatch 0
Shared True
CacheDuration If the dynamic combo’s UseCache property istrue, then the

unknown value (?) isthe default. This denotes an SDO that usesan
untimed session cache.

Otherwise, the default is zero, denoting that there is no cache.

NOTE: The DynCombo class UseCache property has a default
of true.

Datal ogicProcedure | Not used.

The framework uses athin dynamic proxy without a
DatalogicProcedure on the client for all SDOs, including static
ones.
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Progress Dynamics

This chapter provides an overview of the properties and methods of the Application
Development Model, Version 2 (ADM2), that are essential to Progress Dynamics application
builders.

Effectively use the Progress Dynamics framework.

Quickly distinguish the properties and methods meant for public use from those meant to
support the internal workings of the framework or specialized applications.

Take advantage of useful supporting methods (internal procedures and functions) that you
can call directly from your code.

Understand which methods are typically overridden and which are called directly.

The chapter also provides guidance on how methods are typically used. Some methods are
simply internal procedures and functions for you to run from your code. Others are candidates
for overriding, meaning that typically you write alocal version of the method to extend its
behavior and then invoke the standard behavior withaRUN SUPER statement. Another type of
method is an event procedure. An event procedureisimplemented as an interna procedure that
responds to PUBLISH statements in the framework. Event procedures are localized or
overridden. This chapter describes the event procedures that are the most likely candidates for
localization and provides guidance on how to localize them.
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The chapter organizes the information by task, but you are sure to find uses for some of the
properties and methods in many other contexts. The following sections describe properties and
methods in these task categories:

Getting basic infor mation — many properties, and some methods, return useful
information about objects, their class, whether they are enabled, their contents, and so on.

Starting Progress Dynamics application windows — understanding the sequence of
eventsthat occurs when the framework creates and initializes objectsin acontainer allows
you to intercept the process and customize or extend it for your needs. This section
describes the relevant methods that you can call and properties that you can set or read to
affect application startup.

Managing linksin Progress Dynamics applications— This section reviews the
properties and methods that the framework uses to manage the links between Objects. It
al so describes how you can use and extend the properties and methods for your
applications.

Customizing and managing queries — This section instructs you on the best ways to
modify the WHERE clause of a query; determine when it is opened and closed; position
and refresh queries; and so on.

Paging methods and properties— A number of properties and methods specifically
support multi-page application windows, and this section reviews those.

Special functionsthat manage properties — Several functions let you define new
properties at run time and also return information about standard object properties.

General-pur pose methods— The framework provides afew special methods to set and
retrieve properties whose values are complex enough that they cannot easily be used
directly. This section discusses these methods.

For moreinformation on ADM 2 propertiesand methods, refer to the Progress DynamicsADM2
API Reference.
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5.1 Getting basic information

Propertiesand methods return useful information about objects, including their classes, whether
or not they are enabled, and their contents. This section contains information about the
following object functions:

. Object names and types

e Testing whether objects and fields are enabled
»  Field and widget lists

. Useful object handles

e Functions that return field values and attributes

. Other useful data object functions

5.1.1 Object names and types
This section describes properties that provide information about types and names.

ObjectType

This CHARACTER property, available for all SmartObjects, returns the generic SmartObject
classnamefor the object. For example: SmartWindow™, SmartDataObject, SmartDataViewer,
SmartDataBrowser ™, SmartDataField, and so on.

ObjectName

The ObjectName property is the unique instance name of the Object for that Container, or it

defaults to the actual procedure file without path and extension. In the case where an Object is
used more than once, this may have a numeric digit added to it to distinguish among different
instances, or itsinstance name may be changed by the devel oper in assembling the Container.

PhysicalObjectName

ThisCHARACTER property, available for all SmartObjects, returns the name of the procedure
file executed to run the object, including the filename extension, but not including its relative
pathname. For a static object, thisisthe name of the object procedure, such as custviewer.w.
For adynamic object, it returns the name of the driver procedure that instantiates objects of that
type. For example, it returns rydynviewv.w for dynamic Viewers and rydyncontw.w for
dynamic windows, and so on.
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LogicalObjectName

This CHARACTER property, returns the logical name of the object, which isits name as
represented in the repository. For adynamic object, thisis the name the object was given when
it was created, either by the Object Generator, or by a developer using the AppBuilder. This
property may be blank for objects running without a repository.

For example, it could be custbrowsewin for adynamic window or customerfullb for a
dynamic SmartDataBrowser.

ContainerType

This CHARACTER property, available for all SmartObjects, indicates whether the object isa
container or not, and if so, what kind of container it is. For non-container objects such as
Browsers and SDOs, its value is blank. For Viewers and SmartFrames™, it returns FRAME.
For SmartWindows, it returns WINDOW. For non-visual container objects such as SBOs, it
returns VIRTUAL.

NOTE: Remember that SmartDataViewers are considered containers because you can drop
field-level objects such as SmartDataFields into them.

QueryObject

ThisLOGICAL property, availablefor al SmartObjects, returns TRUE if the object managesa
query. In other words, it returns TRUE for SDOs and SBOs and FAL SE for all other standard
objects.

5.1.2 Testing whether objects and fields are enabled

Y our application enables and disables objects and the fiel ds and widgets they contain during the
course of an application session. The ObjectEnabled and FieldsEnabled propertieslet you query
the current state of the objects, fields, and widgets.

ObjectEnabled

ThisLOGICAL property, availablefor al visual SmartObjects, returns TRUE if the object itsel f
has been enabled, and FALSE if it has not.

Normally, the framework enables every SmartObject as the application window initializes,
unlessthe DisableOnlnit property has been set to TRUE. Compare thisproperty with the similar
FieldsEnabled property for Viewers and Browsers. When the framework initializes a Browser
or Viewer, its ObjectEnabled property is set to TRUE. If it has no enabled columns or fields,
however, or if it isin View mode rather than Modify mode, then its FieldsEnabled property is
FALSE. Thusthe FieldsEnabled property toggles back and forth between TRUE and FALSE
depending on the state of the window and the toolbar buttons, while the ObjectEnabled property
isnormally set to TRUE once and | eft that way.
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FieldsEnabled

This LOGICAL property is TRUE when the fields or columns of a Viewer or Browser are
enabled for data entry, and FAL SE otherwise.

5.1.3 Field and widget lists

Application code often needsto identify and get the handles of the fieldsand other objectsinside
another object. This section describes some properties that give you that information.

DisplayedFields and FieldHandles

These CHARACTER properties are defined for Datavis objects, that is, SmartObjects that
visualize data from a query (normally from an SDO). For a Viewer, the DisplayedFields
property returns acomma-separated list of al thefieldsin the Viewer that come from the SDO,
and the FieldHandles property returnsthe WIDGET-HANDL Es of thosefields. The fields may
be any type that can display data, including FILL-IN, EDITOR, RADIO-SET, and so on.

The FieldHandles property returns acomma-separated list aswell, with each handle converted
to atext string. To retrieve the native handle from the list, you need to apply the
WIDGET-HANDLE 4GL function to the appropriate entry in the list. Both lists are alwaysin
the same order, so that the standard way to get the handle of afield isto look it up in the
DisplayedFields list and then locate the corresponding entry in the FieldHandles list. For
example:

DEFINE VARIABLE cFields AS CHARACTER NO-UNDO.
DEFINE VARIABLE cHandles AS CHARACTER NO-UNDO.
DEFINE VARIABLE iField AS INTEGER NO-UNDO.
DEFINE VARIABLE hField AS HANDLE NO-UNDO.

{get DisplayedFields cFields}.

{get FieldHandles cHandles}.

iField = LOOKUP('Address', cFields).

IF iField NE O THEN

DO:
hField = WIDGET-HANDLE(CENTRY(iField, cHandles)).
MESSAGE hField:SCREEN-VALUE.

END.
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Thisbit of codeyieldsthe display shown in Figure 5-1 at run timefor the first Customer record.

Message [Press HEI_I' _}_{J'

276 Marth Drivveway

f Help |

Figure 5-1: Customer record message box

In the case of a SmartDataField in aViewer, which isa SmartObject procedure in its own right
representing a single field value, the entry in FieldHandles is its procedure handle. The
corresponding entry in the DisplayedFields list always points to the field namein the
DataSource.

For example, code that manipulates the handle must always check the TY PE attribute:

DEFINE VARIABLE cFields AS CHARACTER NO-UNDO.
DEFINE VARIABLE cHandles AS CHARACTER NO-UNDO.
DEFINE VARIABLE iField AS INTEGER NO-UNDO.
DEFINE VARIABLE hField AS HANDLE NO-UNDO.

{get DisplayedFields cFields}.
{get FieldHandles cHandles}.
iField = LOOKUP('SalesRep', cFields).
IF iField NE 0 THEN
DO:
hField = WIDGET-HANDLE(CENTRY(iField, cHandles)).
IF hField:TYPE="Procedure’ THEN
MESSAGE DYNAMIC-FUNCTION('getDataValue' IN hField).
ELSE MESSAGE hField:SCREEN-VALUE.
END.

The SmartDataField supports various internal functions that provide parallels to the properties

of ordinary field-level widgets. For more information, refer to the Progress Dynamics ADM2
API Reference.

For aBrowser, the DisplayedFields and FieldHandles propertiesreturn thelist of columnsinthe
browse itself and the handles to the browse cells for those columns.
EnabledFields and EnabledHandles

These two CHARACTER properties correspond to the DisplayedFields and FieldHandles
properties, except that they return only fields or browse cells that are enabled for input.
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AllFieldNames and AllFieldHandles

These CHARACTER properties, available for al visual objects (datavis class), return alist of
all widgetsinthe SmartObject’ sframe. Thislist includesthe datafieldsthat the DisplayedFields
property returns aswell as all other objectsin the frame that are not derived from an SDO. For
example, there might be non-SDO fields, along with field label s, rectangles, and buttons. Each
of theseis aseparate widget with its own handle. For the SmartDataField, the procedure handle
appearsin the handle list.

These properties can be useful if you need to manipulate objectsin aViewer that are outside the
standard field list, such as buttons. Y ou can also use it for visua containers that have no SDO
fields, such as a SmartWindow.

Currently, note that for Browsers, these properties return the names and handles of the objects
in the frame, not the columnsin the Browser. Thusjust a single name (brtable) comes back for
the browse widget itself in the Names list, and its widget handlein the Handles list, along with
the names and handles of any other objects that might be in the SmartBrowser’ s frame along
with the browse control. If you need the column list, you must use the DisplayedFields and
FieldHandles properties.

514 Useful object handles
The properties described in this section return useful object handles to you.

ContainerHandle

ThisHANDLE property, availablefor all SmartObjects, isonly meaningful for objectsthat have
awindow or frame. For aframe-based object, such asaBrowser or Viewer, it returnsthe frame
handle. For awindow-based object, such asa SmartWindow, it returns the window handle. Use
this handle when you need to query or manipulate the attributes of the container widget itself.

BrowseHandle

ThisHANDLE property returnsthe browser widget handlefor aSmartBrowser. Usethishandle
when you need to query or manipulate the attributes of the browse itself.

BufferHandles and QueryHandle

These two properties return handles from the database query that is used to populate an SDO.
The Buffer Handles CHARACTER property is a comma-separated list of the handles of the
database record buffers the framework uses to populate the SDO temp-table.

The QueryHandle HANDLE property is the handle of the database query. Note that these
handles are the database object handles, not SDO temp-table or buffer handles. They are valid
only on the server side of adivided SDO, and should be used only in cases where your code
needs to reference the database data as the framework loads it into the temp-table.
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QueryRowObiject

ThisHANDLE property returns the buffer handle to the SDO’ s temp-table buffer (the
RowObject buffer in other words) that holds the data values for the currently selected row in a
Browser. This can be useful when you need to query those values within the ROW-DISPLAY
trigger for the Browser, for example. The SCREEN-VALUEs of theindividual cells cannot be
queried within this4GL event, soin order to writelogic that reactsto acell’ svalue, by changing
the background color or some other attribute of the cell or the row, you need to be able to refer
back to the underlying data buffer and its fields. For more information, see Chapter 1, “Writing
Super Procedures for Progress Dynamics Objects’.

Note that the WIDGET-HANDLE isimplemented to hide this complexity.

Asan example, look at this code from the widgetValue function that is part of the proposed
client-side API for retrieving and setting values in dynamic objects from custom super
procedures. The variable hField holds the handle to afield from the FieldHandles list:

IF CAN-QUERY(hField, "FILE-NAME") THEN
/* This is a SmartDataField. Return its DataValue property.
Note that this is the underlying "key" value that is meaningful
to the code, not the "DisplayValue" shown to the user. */
{get DataValue cValue hField}.
ELSE IF CAN-QUERY(hField, "SCREEN-VALUE") THEN
cValue = hField:SCREEN-VALUE.
ELSE DO:
{get QueryRowObject hBuffer} NO-ERROR.
IF VALID-HANDLE(ChBuffer) THEN
ASSIGN hField = hBuffer:BUFFER-FIELD(cField)
cValue = STRING(ChField:BUFFER-VALUE) NO-ERROR.
END. /* END ELSE DO IF NOT CAN-QUERY SCREEN-VALUE (Browse) */

5.15 Functions that return field values and attributes

The Query class that supports SDOs provides alarge number of functions that you can use to
retrieve data values and the properties of those fields.

column<attribute> functions

Thereisawhole set of functionsthat returnindividual 4GL attributesfrom fieldsin adataobject
(one for which the QueryObject property is TRUE, basically SDOs or SBOs).

Thesefunctionsarelocated in an adjunct SDO super procedure called dataextcols. p. Boththe
guery class and the data class have enough supporting functions that the code to support them
causes compilation problems in some versions of Progress. So the get- and set- functions for
properties are in separate super procedures called queryext.p and dataext.p respectively. In
addition, the dataextcols.p procedure supports al these specia column attribute functions.
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These are adl run aong with the standard super procedures query .p and data.p and made part
of the super procedure stack.

These functions return values in the appropriate data type for the attribute. All the functions
have names of coTumn plusthe attribute name. The prefix, column, isnot entirely appropriate
here, because these return field values from the current row in the SDO buffer, not browse
column values.

They take a single input parameter, which is the name of the field. This can be either:
e A simpleSDO field name.
. A field name qualified by RowObject.
e A field name qualified by the database table it is derived from.

Column attribute functions include:

. columnColumnL abel — Returns the Column-L abel of the field. Note the word
column does appear twice in the function name.

. columnDataType — Returns the data type of the underlying database field
represented by this column.

. columnDBColumn — Returnsthe name of the column in the database, in caseit has
been renamed in the SDO.

¢ columnDBName — Returns the name of the database that the field is derived from.
. columnHandle — Returns the handle of the field in the RowObject buffer.

e columnHep — Returnsthe value of the field's Help text.

. columnlinitial — Returnsthe field sinitial value.

e columnLabel — Returnsthefield s label.

. columnM odified — ReturnsaLOGICAL flag indicating whether the field has been
modified since it was read into the RowObject table.

. columnPrivateData — Returns the Progress Private-Data attribute of a specified
column.

. columnT able— Returns the name of the database table the column isderived from.
It is qualified according to how the SDO is defined.

. columnWidth — The width isreturned in characters.
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There are also equivalent assignColumn<attribute> functions for most of these, which take
the field name and the attribute value as input parameters.

There are also afew more specialized column functions that are useful, as described in the
sections below.

columnQuerySelection

This CHARACTER function, supported for data objects, takes a column name as input and
returns a CHR(1)-delimited string with all operators and values that have been added to the
query for thisfield using the assignQuer y Sel ection method (described later in thischapter). For
example, if the query contains custnum > 5 and custnum < 9, thisfunction returns>|5|<|9
(where CHR(1) isshown as|). Usethisfunction to do analysis on the current query or to display
information to the user.

columnValue

This CHARACTER function, supported for data objects, takes the name of the field asinput
and returnsits value, in character form, but without any formatting characters added. Thisis
equivaent to applying the STRING function to the BUFFER-VALUE of the field.

columnStringValue

This CHARACTER function, supported for data objects, takes the name of the field as input
and returnsits STRING-VALUE, which isthe fully formatted value as it would appear on the
screen (so it isthe buffer equivaent to the SCREEN-V ALUE of adisplayed field or browse
column).

colValues

This CHARACTER function, supported for data objects, takes asinput acomma-separated list
of field namesin an SDO, and returns a CHR(1)-delimited list of the formatted values
(STRING-VALUEs, in effect) for those columnsfor the current row, preceded by astring called
the Rowl dent that holds the database RowID of the record the columns are derived from. If the
SDO involvesajoin, then thisfirst Rowldent entry in the list isitself acomma-separated list of
the RowlIDsfor therecordsin the join. Thisisthe standard function used internally by Viewers
in particular to retrieve the values to display as the SCREEN-VALUESs of the fieldsin the
Viewer.

Note that because the Rowldent isawaysthefirst entry in the CHR(1)-delimited list, your code
must always look for the value for acolumn that was in the nth position in the input list, in the
n+ 1th position in the return value.

This function can be useful for retrieving multiple values at atime, but the columnValue and
columnStringV a ue functions were designed for application use as a more convenient way to
retrieve individual values at atime.
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colStringValues

This CHARACTER function provides an alternative to col Values as away to retrieve multiple
valuesin asingle call, and with flexible formatting. It does not return the Rowldent of the
database records as col Values does. The function takes three INPUT parameters:

. pcColumnList — Thisisacomma-delimited list of RowObject column names to return
valuesfor.

. pcFor matOption — This parameter allows you to specify the format of returned values.
It can be:

—  Blank or ?— No formatting is done; unformatted buffer values are returned.

—  Formatted — Returned values are formatted according to the columnFormat with
right-justified numeric values

—  TrimNumeric — Returned values are formatted according to the columnFormat
with left-justified numeric values

. pcDelimiter — Thisoptional parameter specifies adelimiter between values; the default

delimiter is CHR(2).

5.1.6 Other useful data object functions

The following additional functions are supported for SDOs, including functions that return
index information and functions that retrieve logic procedures:

indexInformation

This CHARACTER function is supported for SDOs. It returns index information for all the
buffersin an SDO’s query. The indexes are separated by CHR(1). Field information is either
qualified with the database and table name or CHR(2) is used as table separator. The INPUT
parameters for this function are:

. pcQuery — This parameter indicates what information is needed:
—  All — All indexed fields
— Standard or ‘" — All indexed fields excluding word indexes
—  Word — Word Indexes

—  Unique— Unique indexes
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—  NonUnique — Non-unique indexes
—  Primary — Primary index
— Info— (meaningless if pclndexlnfo has avalue ?)

*  plUseTableSep — ThisLOGICAL parameter indicates whether the information should
be returned using a special table separator. If this parameter is TRUE then the dataiis
returned with CHR(1) as the separator between indexes and CHR(2) as the separator
between tables. If the following pclndexinfo parameter is the unknown value (?) then the
returned field names are qualified; otherwise they remain asthey are in pclndexinfo.

. pclndexlnfo— This CHARACTER parameter is either asignal to use the SDO query or
astring of previoudly retrieved information. If the parameter has the unknown value (?)
then the function uses the query as the basis for returning information. In this case, if the
plUseT ableSep parameter is TRUE then the field is returned with CHR(1) and CHR(2)
qualifiers. Otherwise this parameter must be the index information in the exact same
format as was returned from this same function in a previous call with the syntax
indexI nformation ('info’, TRUE, ?). in addition, thereis aparallel IndexInformation
property that allows the function to be used with no database connection, or without
forcing acall from client to server to retrieve information. The property valueis set in the
client SDOwhenitisinitialized, soitsvalueisalwaysavailable on the client. Y ou can use
the value of the IndexInformation property asthe INPUT pclndexInfo parameter valueto
this function, in which case the function acts as afiltering and formatting mechanism to
return to you just the information you need, in an appropriate format.

dataLogicProcedure, dataLogicObject

Use these SDO functionsto retrieve the name of the SDO’slogic procedure, or its procedure
handle, respectively.

Note on frame properties

There are several frame properties that are not supported in the static property sheet. Typically
these properties have values that should not be changed for a Progress Dynamics style
application and will therefore be deprecated in the future. These attributes include: NO-BOX,
TITLE COLORS, NO-UNDERLINE, Virtual Height and Width, Three-D, SIDE-LABELS.
These attributes may also unavailablefor other objectstypeswhen they should be (for example,
NO-BOX should be available in the customization of editors and isn't.)
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5.2  Starting Progress Dynamics application windows

When you create a static SmartWindow in the AppBuilder and drop objects onto it, the
AppBuilder generates a procedure called adm-cr eate-obj ects to create all of those objects at
runtime. In Progress Dynamics, most windows are dynamic objects, so one dynamic window
procedure, rydyncontw.w, has an empty version of adm-create-objects that actslike a
placeholder. The procedure callsto create the window, and its contents are executed at runtime
rather than being pre-generated into a source code file. The sequence of steps that occurs and
the procedures that are run remain the same as for static windows. The adm-create-objects
procedure retains the older naming style of adm- plus a procedure name from an older version
of the ADM. The reason for thisisthat in static windows, we need to allow for the
AppBuilder-generated code, which the devel oper should not edit directly, plus a possiblelocal
override procedure that can do additional work when objects are created. Because these are both
in the same source procedure in a static environment, they need to have different names.

Asaresult, theactual ADM event that isrun in acontainer and published in any child containers
is createObjects. The standard code for createObjects, found in the super procedure
containr.p, runs adm-create-objects, which executes the AppBuilder-generated code for a
static window. If the devel oper wants to write custom code for this stage of the application, this
goesinto alocal version of the createObjects procedure;

Procedure createObjects:
Parameters: <none>
Candidate for: localization
See below for information on creating a Tocal version of createObjects
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Hereis an excerpt from an AppBuilder-generated adm-cr eate-obj ects procedure. It can serve
asamodel for running some of the same support proceduresin your own code:

(10of 2)

PROCEDURE adm-create-objects:

Purpose:

Create handles for all SmartObjects used in this procedure.
After SmartObjects are initialized, then SmartLinks are added.
Parameters: <none>

DEFINE VARIABLE currentPage AS INTEGER NO-UNDO.
ASSIGN currentPage = getCurrentPage().

CASE currentPage:
WHEN O THEN DO:
RUN constructObject (

INPUT ‘'adm2/pnavibl.w':U ,

INPUT FRAME fMain:HANDLE ,

INPUT
'EdgePixels_2_PanelType_Nav-Label_HideOnInit_no_DisableOnInit_no_ObjectlLayou
t ':U,

OUTPUT h_pnavlbl ).

RUN repositionObject IN h_pnavibl ( 1.71 , 22.00 ) NO-ERROR.
RUN resizeObject IN h_pnavlbl ( 1.76 , 34.00 ) NO-ERROR.

RUN constructObject (
INPUT 'dcust.w_DB-AWARE':U ,
INPUT FRAME fMain:HANDLE ,
INPUT
'AppService__ASUsePrompt__ASInfo__ForeignFields__RowsToBatch_2_CheckCurrentC
hanged_yes_RebuildOnRepos_no_ServerOperatingMode_NONE_DestroyStateless_no_Di
sconnectAppServer_no':U ,
OUTPUT h_dcust ).
RUN repositionObject IN h_dcust ( 1.95 , 6.00 ) NO-ERROR.
/* Size in AB: ( 1.86 , 10.80 ) */

RUN constructObject (

INPUT 'adm2/pupdsav.w':U ,

INPUT FRAME fMain:HANDLE ,

INPUT
'AddFunction_One-Record_EdgePixels_2_PanelType_Save_HideOnInit_no_DisableOnI
nit_no_ObjectlLayout_':U ,

OUTPUT h_pupdsav ).

RUN repositionObject IN h_pupdsav ( 4.33 , 20.00 ) NO-ERROR.
RUN resizeObject IN h_pupdsav ( 1.76 , 56.00 ) NO-ERROR.

RUN constructObject (
INPUT 'vcust.w':U ,
INPUT FRAME fMain:HANDLE ,
INPUT 'HideOnInit_no_DisableOnInit_no_ObjectlLayout_':U ,
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(2 0f 2)

OUTPUT h_vcust ).
RUN repositionObject IN h_vcust ( 7.91 , 4.00 ) NO-ERROR.
/* Size in AB: ( 6.86 , 66.00 ) */

/* Links to SmartDataObject h_dcust. */
RUN addLink ( h_pnavlbl , 'Navigation':U , h_dcust ).

/* Links to SmartDataViewer h_vcust. */
RUN addLink ( h_dcust , 'Data':U , h_vcust ).
RUN addLink ( h_vcust , 'Update':U , h_dcust ).
RUN addLink ( h_pupdsav , 'TableIO':U , h_vcust ).

/* Adjust the tab order of the smart objects. */
RUN adjustTabOrder ( h_pupdsav ,
h_pnavlbl , "AFTER':U ).
RUN adjustTabOrder ( h_vcust ,
h_pupdsav , 'AFTER':U ).
END. /* Page 0 */
END CASE.
END PROCEDURE.

The static adm-create-objects procedure, or the createObjects code for dynamic windows, does
severa things. First, for each SmartObject inthe Container, it runs constructObject, which takes
the SmartObject procedure name, its parent Frame handle, and its list of Instance Property
settings as INPUT parameters, and returns the procedure handle of the new SmartObject as an
OUTPUT parameter. The constructObject procedure runs the SmartObject as a persistent
procedure, parents its default Frame (if any) to the Frame handle passed in, and runs the
set<property> function for each Instance Property name/value pair passed in. Instance
Properties are SmartObject properties for which initial values can be defined for a particular
instance of the Object as used in some Container. These properties can be set in the Instance
Property Dialog of the SmartObject asthe Container is assembled, and they areinitialized here:

Procedure constructObject:
Parameters:
(INPUT pcProcName /* CHARACTER -- SmartObject name */,
INPUT phParent /* HANDLE -- parent Frame handle */,
INPUT pcPropList /* CHARACTER -- Instance Properties */,
OUTPUT phObject /* HANDLE -- new procedure handle */).
Candidate for: calling
You can call constructObject from your own code to create additional objects
in a window at runtime based on application-specific or user-specific factors.

The procedure handl e of the new SmartObject instanceisreturned to adm-create-objects, which
usesit in several other procedure calls.
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For any SmartObject with avisualization, repositionObject isrun to positionit at runtime. Also,
for any Object that isresizable, resizeObject isrun to sizethe object appropriately. The presence
of the resizeObject procedure in the Object (or its super procedures) determines whether it
should be made resizable. In Dynamics, of course, object positions and sizes are not fixed at
design time. The layout manager determinesthe sizes and rel ative positions of objects based on
the overall window size and on which objects are resizable. But you can use these procedures
where needed in your code to adjust sizes and positions:

Procedure repositionObject:
Parameters:
(INPUT pdRow /* DECIMAL - Row number */,
INPUT pdCol /* DECIMAL - Column number */).
Candidate for: calling

Y ou could run repositionObject from your code to adjust default object positions or to position
objects you created outside the window definition stored in the repository:

Procedure resizeObject:
Parameters:
(INPUT pd_height /* DECIMAL - height in Rows*/,
INPUT pd_width /* DECIMAL - width in Characters */).
Candidate for: calling

Y ou could resize an object based on application requirements, or to make adjustments outside
the standard layout manager support.

Once all the SmartObjects have been created, any SmartLinks between those objects are
defined. Use the addLink procedure to do this. Thisis described in the “Managing linksin
Progress Dynamics applications’ section of this chapter.

The AppBuilder also generates calls to adjust TabOrder to assure that the tabbing order
between SmartObjectsis either be left-to-right / top-to-bottom (the default), or as reset by the
developer in the AppBuilder:

Procedure adjustTabOrder:
Parameters:
(INPUT phObject /* HANDLE - Object to re-order */,
INPUT phAnchor /* HANDLE - Object to re-order relative to */,
INPUT pcPosition /* CHARACTER - move “BEFORE” or “AFTER”*/).
Candidate for: calling
Your code can adjust tab order based on user preferences or application
specific requirements.
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There are two additional properties that are used in Dynamics to size objects proportionally in
dynamic windows, resizeHorizontal and resizeVertical. The LOGICAL propertiesindicate
whether avisual object can be resized in one dimension or the other or both when the window

isinitialy sized, or when it isresized by auser. The properties are defined for all visual objects
and have the default values shown in Table 5-1.

Table 5-1: Default values of resize properties for visual objects
Object resizeHorizontal properties | resizeVertical properties
Viewer FALSE FALSE
Browser TRUE TRUE
Window TRUE TRUE
Toolbar TRUE FALSE

Note that you can override these default values. Y ou can set these properties for individual

objects to change the default resizing, for example if you want a Browser to be afixed sizein
one or both dimensions.

Y ou can set these propertiesin the Container Builder in the Instance section of the main
window.

Now when you run the Customer browse window, the Browser is afixed height as you can see
in Figure 5-2.
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Figure 5-2: Customer selection window

The createObj ects and adm-create-objects procedures are part of a sequence that occurswhen a

Container isrun. It’simportant to know the stepsin this sequence and where the appropriate
places are to put custom application code.
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When you run SmartObject code from constructObject, any codeinits Main Block is executed
first. Custom code that should be executed as soon as the Object is run, before anything else
happens, can be placed in the Main Block. Remember that at thistime the object hasno linksto
other objects, so you cannot refer to its Data-Source or other such connections; its Instance
Property values also are not yet set, so you cannot refer to them. If you try to set them, the values
set by the Container override your settings. If you create static Objects and need code to be
executed immediately when the Object isrun, you can put it in the Main Block (thisistrue for
any persistent procedure). If you' re using dynamic Objects, then you'll have to write a super
procedure where you override standard procedures or respond to events.

For the remainder of this chapter, any references to local application code should be taken to
mean either code written in a static SmartObject procedure or (preferably in most cases) code
written into a custom super procedure for a dynamic Object.

Custom code for a window that needs to reference its contained SmartObjects as soon as they
are created should go into alocal createObjects procedure. If you look at the same
adm-create-objects procedure above, note that it references the CurrentPage property, and then
executes a block of a CASE statement depending on the current page number. When the
window isfirst run, its CurrentPageis zero. As each additional page (if any) isfirst referenced,
createObjects and adm-create-obj ects are run again to create the objects on that page. Soif you
definealocal createObjects procedure, remember that it runs multiple timesif the window has
more than just the default page zero, check the ObjectCreated property. It will be false the first
time and true on each subsequent call. Y ou can also check the CurrentPage property in the same
way that adm-create-objects does. Each CASE should contain a RUN SUPER statement to
invoke the code in adm-create-objects for that page, with the custom code added either before
or after that statement, as appropriate.

Code that needs to do something immediately befor e the objects on a page are created can be
placed in createObjects before the RUN SUPER statement for that page. Code that needs to be
executed after the objects are created (which seems more likely, since of course you cannot
access the objects on a page before they are run) must be written after the RUN SUPER
statement for that CASE. For example, a createObjects procedure can add additional links
between objects that have just been created (based on dynamic application requirements); or it
can set additional property values that are not Instance Properties or that need to be set
conditionally based on application requirements; it might reposition or reorder objects; or other
such things. At this point in the window’ s life, al the objects on the current page have been
created, positioned and resized; their frame handles have been parented to the window’ sframe;
their Instance Property values have been set; and their links and tab order have been established.
But they not have been initialized; that is, the initializeObject event procedure has not been run,
s0 visual objects have not been viewed or enabled; queries have not been opened, and so on.
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5.2.1 Initializing SmartObjects

Y ou start a SmartObject application in two major steps. Creating the object instanceisthefirst
of those steps. This section describes the second step.

Once createObjectsis done, thewindow publishesinitializeObject, which cascadesdown asan
event to all its children (and their children if any, recursively) and then initializes the window
itself:

Procedure initializeObject:

Parameters: <none>
Candidate for: localization

Application code often must extend what happens at startup by localizing the
initializeObject procedure. If your code is creating objects the framework
doesn’t manage for you, then the code will also need to run initializeObject
in them.

Each type of SmartObject does its own initialization, and then passes control up the stack of
super procedures with a RUN SUPER. Among the major events that happen along the way are
described in the following paragraphs.

The initialization runs enableObject unlessit isinstructed not to, that is, unless the
DisableOnlnit property is set to TRUE, which is not its default. It then runs viewObject unless
instructed not to by the setting of the HideOnlnit property, whose default valueis also FALSE.

enabl eObject enables any handlesin the SmartObject that are not associated with fields from an
SDO (these could be extra devel oper-defined fill-in fields and so on). It sets the ObjectEnabled
property to Y ES. It also runsthe procedure enable_UI for AppBuilder-generated objects; thisis
not something you would write or change yourself. Its counterpart for disabling an object isthe
event procedure disableObject:

Procedure enableObject/disableObject:
Parameters: <none>
Candidate for: localization and calling

If there is extra work to do when the SmartObject is enabled or disabled,
you can do this by creating a local version of the procedure.

If code needs to enable an Object explicitly at the appropriate time, your
code may run enableObject or disableObject directly. For example, enableObject
must be run for an Object by application code if its DisableOnInit Property
was initially set to YES.
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The viewObj ect event procedure is actually run for every type of SmartObject, including
non-visual ones, since the concept of being viewed (which sets the ObjectHidden property to
FALSE) is used essentially as a synonym for active for SmartObjects. For thisreasoniit is
supported for all SmartObjects, along with its counterpart, the procedure hideObject. The
viewObject procedure actually views the Object’s default frame if it has one, setsthe
ObjectHidden property to NO, and publishes the linkState event with a parameter of activeto
signal to other objects such as SmartPanels and Toolbars that they are now active (so buttons
should be enabled which were disabled when the target object was hidden by hideObject, and
linkState was published with inactive):

Procedure viewObject/hideObject:

Parameters: <none>

Candidate for localization and calling

If there is extra work to do when the SmartObject is viewed or hidden, you
could write a local override of the procedure.

If code needs to view or hide an Object explicitly at the appropriate time,
then your code could run the procedure directly. For example, viewObject must
be run for an Object by application code if its HideOnInit Property was
initially set to YES.

The initialization sequence then runs displayObj ects to display any non-database fields which
may be defined. The displayObjects event procedure displays the values of any fields or other
basic objectsin avisua SmartObject that are not associated with SDO fields. It runs during
initialization:

Procedure displayObjects:

Parameters: <none>

Candidate for calling

If the values of non-data fields need be refreshed other than when a record
is
displayed in the Object, then your code might call displayObjects to do this.

Theinitialization sequence then runs enableFields if appropriate (if thereis a Tablel O-Source
in Save mode, which allows updatesto be entered into the Viewer’' sfields at any time). Then it
runs dataAvailable to see if thereisarow in the Data-Source waiting to be displayed.

The enableFields event procedure enables those Viewer fields or Browser columns that are
associated with SDO datafields (using the EnabledHandles property), setting their SENSITIVE
attribute to yes. (Editors have their READ-ONLY attribute set to no; they are always | eft
SENSITIVE to allow them to be scrolled.). The FieldsEnabled property is set to YES, and the
enableFields event is published to send it on to any contained SmartObjects.
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In the case of a SmartDataField, the fields could include widgets not associated with the data
field. The enableObjFields property holds a comma separated list of these widgets which will
be enabled by default. Conversely, enableObjFieldsToDisable contains a comma-separated list
of similar field names which will be disabled by default.

The counterpart to enableFields for disabling data fields is the event procedure disableFields:

Procedure enableFields/disableFields:
Parameters: <none>
Candidate for: localization and calling
If additional code is needed for an object each time its fields are enabled
or disabled, you could create a local version of the procedure.
If data-related fields need to be enabled or disabled when it doesn’t happen
by default, then code could call the enable or disable procedure directly.

The dataAvailable event procedure is run each time a new (different) row is positioned toin
the SDO query, and when an Update compl etes. In the case of initializeObject it isrun to catch
the case where the Data-Source may have been initialized first and has already published the
event before the Viewer was ready to receiveit. dataAvailable hastwo basically different jobs,
depending on the SmartObject type: For visual SmartObjectsit causes the field values for the
newly selected row to be displayed. For data objects such as SDOsit is passed onto achild SDO
in aparent-child (master-detail) relationship when the parent SDO movesto adifferent row. In
this case it causesthe child SDO’s query to be re-prepared with the foreign key values from the
parent row, and the query to be re-opened:

Procedure dataAvailable:
Parameters: pcRelative AS CHARACTER
Candidate for: localization
If additional code is needed for an object each time a different row is
Selected, this could be done in a local version of dataAvailable.

The pcRelative parameter to dataAvailable can have these values:

. Different — This value indicates that a different row in the SDO query has been
positioned to. Viewers and Browsers will display that row, and dependent SDOs will
re-open their queries based on the key values from the new row.

. “?" — The unknown value indicates that it is not know whether or not thereis anew row
(when called from initializeObject, for instance).

. SAME — Thisvaue signalsthat the current row has been updated. A Viewer or Browser
will display therow’ s new values, but adependent Query Object will not bother to re-open
its query just because field values have changed in its parent.
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. RESET — This value causes the procedure to check whether the Foreign Vaues for the
SDO'’s ForeignFields key values have changed since the last call do dataAvailble. If so,
then a dependent SDO re-opens its query accordingly. If not, it does nothing. This
parameter value in effect combines the behavior of the SAME and DIFFERENT values,
checkingintelligently to sewhichisthe case. It istherefore the most efficient value to pass
when it is not always known if a new record with anew set of key valuesis present.

. FIRST, NEXT, PREV, LAST — These values signal repositionswithin a
SmartDataBrowser to coordinate with an associated SmartPanel.

The openQuery function opens the database query and populates the SDO’ s RowObject
temp-table with the first batch of rows from the database. First it runs the closeQuery function
if the query has previously been opened. Then it runs the prepareQuery function to re-prepare
the query if the QueryString property has been set (described in alater section). If the SDO is
divided between client and AppServer, the client side invokes openQuery on the server to open
the actual database query.

It then runs the fetchFirst procedure to popul ate the temp-table and position to the first row.
fetchFirst runs the sendRows procedure, which has both a client and server version, to request
thefirst batch of rows. Thisin turn runsthe transferDBRow procedure once for each row inthe
batch. transferDBRow basically does a BUFFER-COPY of the database record or records used
in the query into the server-side RowObject Temp-Table. It in turn runsthe
AppBuilder-generated procedure Data.Calculate (if it is defined), which does the calculations
for any calculated fieldsin the SDO.

Finally, fetchFirst on the client side sets the QueryPosition property to FIRST and then
publishes the dataAvailable event with an argument of FIRST to cause client-side objects to
display the first row:

Function openQuery:
Parameters: <none>
Candidate for: calling
If the application has prepared a new query definition with a different
where clause, or if the application wants to refresh the current query with
the latest data, then code can call openQuery directly.

The closeQuery function closes both the (client-side) RowObject temp-table query, emptying
the temp-table, and also the (server-side) database query. It publishes ‘ dataAvailable’ to cause
any Data-Targets to erase the current record display (or to close a dependent query if thereis
one). Your code does not normally call closeQuery directly.
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The prepareQuery function preparesanew query if it has been modified by the functions used
to change the where clause. It isintended to be run only internally. Developers should use the
functions described in the section on customizing queries, which in turn invoke this function at
the proper time.

The fetchFirst procedure, along with fetchNext, fetchPrev, and fetchL ast, repositions the
RowObject query to the corresponding row. These procedures also request anew batch of rows
from the database if needed. They reset the QueryPosition property to the appropriate value
(‘FirstRecord', ‘ LastRecord’, * OnlyRecord’, or ‘ NotFirstOrLast’), and publish dataAvailable to
alert other objects that there is a different row to display or open a dependent query with. As
described, fetchFirst is run from openQuery. Otherwise the four procedures are normally
published from a Navigation Toolbar band when the corresponding navigation button is
pressed:

Procedure fetchFirst/fetchNext/fetchPrev/fetchlLast:
Parameters: <none>
Candidate for: calling
If repositioning other than from a Toolbar is needed, then code could
possibly run these procedures directly

The sendRows procedure (along with its two sub-procedures clientSendRows and
serverSendRows) transfers batches of rows from server to client. Y our code should not
normally run this directly.

The dataAvailable procedure in adata display (Datavis) object such as aViewer or Browser
runs displayFields, which takes asitsinput parameter alist of valuesin the form returned by the
colValues function, and moves them into the screen values of the Viewer or Browser. The
displayFields procedure also runs displayObjects to display any non-data-related fields:

Procedure displayFields:
Parameters: pcValuelList (CHR(1)-delimited 1ist of values preceded by the
RowIdent
Candidate for: Tlocalization
If application code needs to adjust values before they are displayed or
do something else each time a row is displayed, you can do this in a local
displayFields.
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5.2.2 Other methods related to startup and shutdown
The following event procedures are also related to starting up and shutting down SDOs.

destroyObject

Thisisthe standard event procedure that runs to shut down an Object. It deletes links properly
and performs other cleanup tasks before deleting its own persistent procedure:

Procedure destroyObject:
Parameters: <none>
Candidate for: localization
If application code needs to do other work just before an Object is
destroyed, it can be done before the RUN SUPER statement in a local version
of destroyObject.

exitObject

For an application window to shut down properly, its Objects should be deleted from the inside
out. That is, the contained Objects must clean up and del ete themsel ves before the window itsel f
isdeleted. An event such as pressing a Done or Exit button inside a container can initiate this
by publishing the exitObject event. The convention is that the event passes the exit request to
its Container-Source. The container that can initiate the exit definesalocal version and does not
call the standard one.

That local exitObject is built into the SmartWindow support code:

Procedure exitObject:
Parameters: <none>
Candidate for: calling and possibly localization
Any button or other object inside a container that wants to close the
container should run exitObject in its immediate container (a Viewer for
example).
If application code needs to do other work just before a window is
destroyed, it can be done before the RUN SUPER statement in a local version
of exitObject.

launchFolderWindow

Thisprocedure runsroutinely from a dynamic Browser when the user double-clickson arow or
selectsthe Edit or Modify button. It retrievesthe value of the FolderWindowToL aunch property
for the Browser, which is part of the Browser definition, and invokes the launchContainer
procedure in the Session Manager. For more information on launchContainer and examples of
its use, see Chapter 5, “Using ADM2 Properties and Methods In Progress Dynamics.”




Using ADM2 Properties and Methods In Progress Dynamics

Because launchFolderWindow is specifically intended to be invoked inside a Browser, you
normally use the launchContainer procedure itself when you want to invoke containers from
your application code.

5.2.3 Other initialization properties
This section describes the following properties that are related to starting objects.

HideOnlInit

This LOGICAL property isdefined for all visual Objects and has a default value of FALSE. If
your initialization code sets it to TRUE for an Object before the Object isinitialized, then that
Objectisbeinitially hidden whenit iscreated. Thisisan example of aproperty you can set from
aloca version of createObjects, after the objects on a page have been created but before their
initializeObject codeisrun.

If you set HideOnl nit for an Object then you must run viewObj ect when you want it to appear.

DisableOnlInit

This LOGICAL property is defined for all visual Objects and has a default value of FALSE. If
your initialization code sets it to TRUE for an Object before the Object isinitialized, then that
Objectisinitially disabled when it iscreated. Thisisanother example of aproperty that you can
set from alocal version of createObjects, after the objects on apage have been created but before
their initializeObject codeisrun.

If you set DisableOnl nit for an Object then you must run enableObject when you want it to
appear.

Objectlnitialized

ThisLOGICAL property isset to TRUE when the Object’ sinitializeObj ect procedure hasrun.
Y ou should not set it yourself, but you can check its value to determine whether an Object has
already beeninitialized, to avoid running custom initialization code a second time, for example.

OpenOnlinit

ThisLOGICAL property is defined for data objects whose QueryObject property is TRUE,
and has adefault value of TRUE. If you set the value to FAL SE before the Object isinitialized,
then its query does not open and its temp-table is not populated. If you want the user to enter
filter data to reduce the size of the dataset before any rows are returned, you can set the
OpenOnlnit property to FAL SE. In this case the application does not needlessly open the query,
popul ate the temp-table, and return the table to the client simply to display thefirst rowsin the
table, which the user may not want to see. Thisis another property that you can set in alocal
createObjects.
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FolderWindowToLaunch

This CHARACTER property is defined for dynamic Browsers. When you define a dynamic
Browser you can use Folder WindowT oL aunch to specify the maintenance window to launch
when the user selects arow in the Browser. Note that the Folder Window To Launch property
does not actually have to be awindow with afolder init. It does need to be awindow that
expects to receive akey value from the calling window, so that the child window can display
the data for that row.

Figure 5-3 shows the AppBuilder property sheet for the dynamic Browser, where you can set
this property.
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Figure 5-3: Property Sheet Master

Y our code could also programmatically set this property value at runtime if the child window
to launch depends on some application particulars.
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5.3 Managing links in Progress Dynamics applications

This section describes the following properties and functions that support the ADM SmartLink
mechanism:

. SmartObject SupportedLinks and the addLink procedure
. Defining custom SmartLinks and events

e Link support methods

5.3.1 SmartObject SupportedLinks and the addLink procedure

There are standard links associated with each SmartObject class. The SupportedLinks ADM
property for the class namesthese links. Each link isdefined with aset of ADM property values
and functions to support getting and setting those properties and are described in this section.

SmartLinks are established when a SmartObject is created at runtime, when the createObjects
procedure runs addL ink. All these supporting elements are already present for al of the
standard shipped SmartObjects. This description is here to help developers understand how the
ADM link mechanism works and how it can be extended for new SmartObject types.

SmartLinks are typically established when you define links in the Container Builder while
assembling SmartWindows or other Containers. When you define a template container in the
Container Builder, you also define links between the objectsin the template. When you define
a specific window using that template, you can add additional links. For example, you can add
alink that connects objects on different pagesthat you assemble. For each link, arecord isadded
to therepository to definethe link. At runtime, the dynamic window procedure runsaddLink to
create those links:

PROCEDURE addLink:
Parameters:
(INPUT phSource /* HANDLE - Source procedure handle */,
INPUT pcLink /* CHARACTER - Link name */,
INPUT phTarget /* HANDLE - Target procedure handle */).
Candidate for: calling
If you need to create your own additional links at runtime based on
application requirements, you do this by running addLink.
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The addLink procedure requires that three basic properties and supporting functions for those
properties be pre-defined in the SmartObject support files (itsinclude files and super
procedures). In the Source procedure for the link there must be a property that holds the handle
or handles of the Targets for each Supported Link. In the Target for the link there must be a
property that holds the handle or handles of the link Source for each Supported Link. These
Source and Target procedures use functions that set property valuesin linked SmartObjects or
return the handles of those linked objects when needed. At startup time, addLink sets these
properties to the appropriate procedure handles. The names of the properties must be
<LinkType>Target in the Source SmartObject, and <LinkType>Source in the Target object.

In addition, addLink requires that there be a property in the Target SmartObject listing the
events that the Target object wants to be notified of when those events are published by the
Source. The name of this property must be <LinkType>SourceEvents, and must be a
comma-separated list of event names. If the Source of thelink also wantsto be notified of events
in the Target, then there must be a <LinkType>TargetEvents property in the Source
SmartObject.

The addLink procedure looks at the property Type of the <LinkType>Target and
<LinkType>Source properties (which returns the data-type of the property) to determine
whether the link supports a single object or multiple objects. Typically a SmartLink supports
only asingle Source, but can support more than one Target. For example, a Container can
contain many other SmartObjects, which are its Container-Targets, but each of those Objects
has a single Container-Source. Likewise, a SmartObject such as a SmartDataObject or
SmartDataViewer can have only a single Data-Source, but an SDO can have multiple
Data-Targets. Additional user-defined SmartLinks for new SmartObjects can be defined to
support single or multiple Sources and single or multiple Targets. Thisisdonein the definition
of the properties where the handles are stored.

If the data type of the property isHANDLE (which istypically the case for the
<LinkType>Source property), then this tells addLink that only asingle object is permitted on
that end of thelink, and it runs the set<L inkType>Source function to assign the property value
to the Source procedure handle.

If the data type of the property is CHARACTER (which is typically the case for the
<LinkType>Target property), then thistells addLink that multiple objects are permitted on that
end of thelink, and it runsthe modifyL istProperty procedureto add the Target procedure handle
to thelist of handles of objects which are Targets of that link (or the Source if the Source
supports multiple SmartObjects). Seethe Special functions that manage properties section for a
description of propertyType and modifyListProperty.
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The addLink procedure then looks at the <LinkType>SourceEvents property in the Target
SmartObject, and subscribes the Target procedure to each of those events in the Source
procedure handle. This causes the event procedure of the same name as the event to be run in
the Target each time the Source publishes that event. In some cases the Source of alink aso
receives messages from the Target. In this case there is also a<LinkType>TargetEvents
property in the Source SmartObject, and addLink subscribes the Source to those eventsin the
Target.

The lists of the events to which Source Events and Target Events of each standard Supported
Link are subscribed arein a series of tablesin the SmartLinks chapter of the ProgressVersion 9
ADM documentation.

To look at a specific example, examine the Container link. Thislink is not on the list of
SupportedLinksfor any SmartObject because every SmartObject can be a Container-Target,
and every SmartContainer™ can be a Container-Source, so thislink is created automatically
when a SmartContainer is run and its contents are started (the addLink call to establish the
Container link isin constructObject).

Because every SmartObject can be a Container-Target, the properties that define the Source
handle and events are in the property include file that all SmartObjectss share, smrtprop.i.
They are of course also defined in the Dynamics repository. The Container Sour ce property is
defined as data-type HANDLE, to indicate that there can be only asingle Container-Source for
aSmartObject. The ContainerSourceEvents property liststhe eventsto which each SmartObject
issubscribedinits parent Container. Thislist includesinitializeObject, hideObject, viewObject,
destroyObject, enableObject, and confirmExit. When a Container isinitialized, for example, it
publishesinitializeObject, which causes each of its child SmartObjectsto be initialized asthey
receive that event and run their own initializeObject procedure. The supporting functions
getContainerTarget, setContainerTarget, getContainerTargetEvents and

setContainer TargetEvents are defined in smart . p, the super procedure used by all
SmartObjects.

Only aContainer can be a Container-Source, so the properties describing the Target are defined
in the property include file for Containers, cntnprop.i, and alsointherepository. Thereisa
ContainerTarget property (of type CHARACTER), and a ContainerTargetEvents property,
because each Container subscribesto asingle event in each of its child objects, exitObject. The
super procedure for Containers, containr.p, contains the get and set functions for these
properties.
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5.3.2 Defining custom SmartLinks and events

In some cases custom code added to SmartObjects needsto send an event from one SmartObject
to another. If there isjust one event type to send, you can define a dynamic SmartLink. To do
this, add your own call to the addLink procedure at the appropriate place in your application
code, and use the name of the event to be subscribed to, which must be the same astheinterna
procedure name to be executed when the event occurs. When addLink seesthisreferenceto a
link that is not in the SupportedLinks list for either the Source or Target Object, it registers a
single SUBSCRIBE statement for the Target procedure for an event of the same name as the
link, and subscribes to the event in the Source Object. Because there is no predefined Object
property for the event and no get or set functions to manage the property value, a support
procedure called modifyUserLinks stores the Source and Target handlesin the ADM-DATA
procedure attribute of the two Objects, so that the linkHandles function (described |ater) can
return the object handles when they are requested. The exact format of the storage of these
handles should not concern the devel oper; always use the functions provided to get at these and
other ADM values.

5.3.3 Link support methods

There are several additional methods that are used to modify and support links, including the
following:

removelLink, removeAllLinks, removeUserLinks

These functions delete one or links from an Object. The removeLink function removes a
specific link between two objects:

Procedure removeLink:
Parameters: INPUT phSource AS HANDLE -- source procedure handle,
INPUT pcLink  AS CHARACTER -- 1link type name,
INPUT phTarget AS HANDLE -- Tlink target object handle
Candidate for: calling
If your code needs to remove a specific link between two objects, it should
use this call.

Y our code does not normally run removeAllLinks, which deletes all standard (supported) links
from an object. Thisincludes deleting link definitionsin the objects at the other end of thelinks,
which is done automatically when the object is destroyed.

The procedure removeUserLinks removes user-defined links, which are not on the
SupportedLinkslist.
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assignLinkProperty

This LOGICAL property sets a property value in an object at the other end of a specified link,
relative to the current object (TARGET-PROCEDURE):

Function assignLinkProperty()
Parameters: INPUT pcLink AS CHARACTER -- Link Type,
INPUT pcPropName AS CHARACTER -- Property Name,
INPUT pcPropValue AS CHARACTER -- Property Value.
Returns: LOGICAL (success flag)
Candidate for: calling
You can use this function when you know the name of the Tink that connects
the current Object to another, but not the handle of the Object at the other
end of the 1ink. This allows you to set the property based on the relationship
between the objects without having to retrieve the handles. If there’s more
than one object at the other end of the Tink, the property is set in all of
them.

linkHandles

This CHARACTER function takes alink name and returns alist of handles of objects at the
other end of that link, relative to the current object (the TARGET-PROCEDURE):

Function 1linkHandles()

Params: pcLink AS CHARACTER -- Link name (including "-SOURCE" or "-TARGET")

Candidate for: calling

Your code can use this function to retrieve a Tist of the procedure handles
of the object or objects connected to the current object (the one the function
is invoked in) by the 1link you specify. This could be useful if you need to
do something beyond just setting a property value (for which you could use
assignLinkProperty).

linkProperty

ThisCHARACTER function returnsthe value of the requested property in the object at the
other end of the specified link, relative to the TARGET-PROCEDURE. Parallel to the
assignLinkProperty function, this one retrieves the value of a property using the link name
rather than the Object’ s handle. If there is more than one object at the other end of the link (or
none), the function returns blank:

Function TinkProperty()
Params: INPUT pcLink AS CHARACTER -- Link name,
INPUT pcPropName AS CHARACTER -- Property name.
Candidate for: calling
You can invoke this function in your code to retrieve a property value
when you know the 1link that associates two objects but not the handle of the
object at the other end of the 1ink.
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5.34 Miscellaneous link properties
This section describes some useful link properties.

SupportedLinks

This CHARACTER property holdsthelist of all links routinely created for an object. It isa
comma-separated list of link names, including the —Source or —Target suffix. As described
earlier, you need a<link>Source or <link>Target property to hold the handle(s) of the object(s)
that use the link, along with a <link>SourceEvents or <link>TargetEvents property to hold the
list of the events that the Object should subscribe to in the related Object.

This property isinitialized in the property include files for the various SmartObjectss. Because
of the dependencies on other property names, you should not modify it. The user link
mechanism allows you to create additional links dynamically when you need them.

<link>Source and <link>Target

For each link in an Object’s SupportedLinkslist that is a <link>—Source, there must be a
<link>Target property for the Object. Thisholdsthe handle of the Target for thelink at runtime.
If the Object can have multiple Targets for the link, then the datatype of the property must be
CHARACTER, to hold thelist of Object handles. If the Object can have only one Target for the
link, then the datatype of the property should be HANDLE, to hold that one procedure handle
in native form. Likewise, for each link in an Object’s SupportedLinkslist that isa
<link>-Target, there must be a<link>Source property for the Object, which holdsthe handl e of
the Source at runtime. The same datatype rules apply.

<link>SourceEvents and <link>TargetEvents

Asdescribed earlier in this section, these properties store thelist of eventsthat the Object should
be subscribed to in the handle of the Object at the other end of the link. The constructObject
procedure uses these properties together to accomplish all of the linking of objects, using the
4GL PUBLISH and SUBSCRIBE statements.

InactiveLinks

This CHARACTER property contains alist of all links and handles for an Object that are
currently inactive. See the States and Actions section for more information.
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5.4  Customizing and managing queries

The Progress Dynamics Developer’ s Guide has a chapter on Business Logic that reviews how
SmartDataObjects function and how to use the built-in entry points for various kinds of basic
validation logic. Other chapters discuss more advanced forms of business logic. This section
reviewsthefollowing useful functionsand propertiesthat you can use to customizethe WHERE
clause and other aspects of the queriesin your application:

¢ Modifying the WHERE clause at runtime

. Using addQueryWhere and assignQuerySelection

. Repositioning the database query

. Refreshing the database query

. Using resortFiltering and sorting the RowObject query
e Additional query methods

. Other query properties

54.1 Modifying the WHERE clause at runtime

Y ou can modify the base database query WHERE clause in many ways at runtime. When you
link multiple SmartDataObjectstogether in aparent-child relationship, thismodification isdone
automatically.

Using ForeignFields to filter a dependent query

If you want to browse through Customers and then through Orders of a selected Customer, you
can do this by creating separate SDOs, one for Customers and one for Orders, and then linking
them together. When you do this, the Order SDO uses a property called ForeignFieldsto
modify the WHERE clause dynamically, so that the Order SDO that was originally defined with
the simple query “FOR EACH Order” is now refined to select “EACH Order WHERE
Order.CustNum = <CustNum>", in which the value of the <CustNum> field isretrieved from
the parent Customer SDO each time a new Customer is selected, and plugged into the Order
query beforethat query isre-opened. Y ou can define the appropriate ForeignFiel ds val ue either
in the AppBuilder for static window procedures, or in the Container Builder for dynamic
windows.
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For the Customer/Order example, the initialization code for the Order SDO assigns the value
Order.CustNum,CustNum to the For eignFields property. Each timeanew Customer is selected
at runtime, the dataAvailable event is published, and that event procedure in the Order SDO
gueries the Customer SDO for the current value of the Foreign Field CustNum. Note that this
field refersto afield in the Customer RowObject table, and thereforeis not qualified by atable
name (it could in fact be renamed from the actual databasefield itisderived from). Thisfield's
value is used to set the property ForeignValues, which holds the current values of a
SmartDataObject’ s ForeignFields. The WHERE clause of the Order SDO is then modified for
you to insert the phrase Order.CustNum = <CustNum>, where <CustNum> isfilled in from the
ForeignValues property, and the query is prepared and opened. A dependent query can contain
multiple Foreign Fields, and the valuesfor them are kept in sync with thelist of fieldsthat make
up the foreign key.

The functions setQueryWhere and setQuerySort

The earliest versions of the Version 9 SmartObjects supported two basic functions to
manipulate the WHERE clause: setQueryWher e and setQuerySort. These work well in
straightforward cases, but setQueryWhere, in particular, does not deal well with successive
changes to the WHERE clause or other more complex needs. Therefore we do not recommend
that you use setQueryWhere in new application code. The setQuerySort function can be used to
change the sort sequence of aquery, but remember that any query that hasa WHERE clause or
other filter applied to it is sorted automatically based on the indexes used to satisfy the query,
and thisistypically the most appropriate sort sequence.

If you want to allow usersto sort aresult set in different ways after it has been retrieved, you
can do this more efficiently by manipulating the temp-table query instead of sorting and
reopening the database query, as we discuss later in this section.

Instead, you should generally use the addQueryWhere and assignQuerySel ection functions
described below. These are much more flexible and can operate more efficiently.

The resortQuery function

The resortQuery() function takes an existing query and resorts it according to criteriayou
specify. For example:

DYNAMIC-FUNCTION('resortQuery':U IN h_dorder, INPUT 'BY ordernum DESCEND').
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The setBaseQuery function

Thereisan additional function that may be of usein some cases, if you want to set abasic filter
on adataset so that it cannot be lost by changes to the WHERE clause later on. The property
that stores the base query is BaseQuery, whoseinitial value isthe query defined when the SDO
iscreated. To apply afilter at runtime that is not removed by other changes, you can reset this
property, effectively overriding the basic definition of the SDO’s query in that instance. In the
following example we have run setOpenQuery to change the basic query to return only
Customerswherethe Statefield equalsMA. All callsto the other WHERE clause functionsthen
append their WHERE clause to this new basic query definition. Note that because we're
resetting the entire Open Query statement, we need to specify the query starting with FOR
EACH.

NOTE: SDOsdo not support the use of this function to change the database tables the query
operates on.

Y ou can override another default behavior of the SDO, which isto open its database query as
soon asthe SDO isinitialized. Y ou may not want to wait for that to happen if the SDO isalways
filtered before the datais actually used. In this case you can reset the OpenOnl nit property of
the SDO, mentioned earlier in this chapter, to FALSE to cause it to wait until the openQuery
function is run after initialization.

5.4.2 Using addQueryWhere and assignQuerySelection

Use the addQueryWhere function and the assignQuery Selection function to build more
complex and efficient queries.

addQueryWhere
The addQueryWher e function takes three INPUT parameters:
. The new WHERE clause to be added to the existing one.

e Anoptiona buffer name to specify which buffer in ajoin to append the WHERE
clause to.

e Anoptional Operator to connect multiple WHERE clause fragments passed in
successive calls. The default is AND, but you can aso specify OR.
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If you do not specify the buffer name parameter, then you must qualify the field namesin your
WHERE clause with their table namein order to alow the function to build the WHERE clause
most efficiently, with each phrase appended to the query join clause where that table appearsin
the join sequence. The SDO property QueryString stores successive changes to the WHERE
clause. Thisproperty is stored in the client SDO (if the SDO is split between client and server).
When openQuery isrun, it checksto seeif the QueryString property has avalue, and if so,
sends it to the server, prepares the database query using that value, and then opens the query.
Thisallows your code to build up a complex WHERE clause efficiently, without preparing or
opening the intermediate steps (or even sending them to the server) until the signal is given to
open the database query.

For example, if you create a new SmartWindow called waddwhere.w, you can use the
addQueryWhere function to allow filtering of aquery. To show how the function operateson a
joined query, use a SmartDataObject called djoin.w, whichjoins“EACH Order, Customer OF
Order, SalesRep OF Order”. Thereisafield called Where-Field in the Window which you can
use to enter anew WHERE clause phrase, with thistrigger code:

/* ON LEAVE OF Where-Field */
DO:
IF Where-Field:SCREEN-VALUE NE '' then
DO:
DYNAMIC-FUNCTION('addQueryWhere' IN h_djoin,
Where-Field:SCREEN-VALUE, '','").
Editor-1:SCREEN-VALUE IN FRAME {&FRAME-NAME}
= DYNAMIC-FUNCTION('getQueryString' IN h_djoin).
END.
END.

AssignhQuerySelection and removeQuerySelection

TheassignQuer ySelection and removeQuer ySelection functions are designed to makeiit easy
to map valuesto fields to create a WHERE clause. These functions are especially suited to
application procedures such asaQuery By Form, where you enter avalue for one or morefields
and expect to see database records matching those values.

Thefirst of these functions, assignQuerySelection, takes three INPUT parameters:
. Comma-separated list of fieldnames to be used in the WHERE clause.

e A CHR(1)-delimited list of valuesfor those fields.
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. An operator or list of operators to apply to the values. If this third parameter is not
specified, EQUAL S isthe default. If asingle operator is supplied for that parameter, it is
applied to all field-value pairs. The special value of EQ/BEGINS means that numeric
fields should use the EQ operator, and CHARACTER fields the BEGINS operator. Or a
comma-separated list of operators can be supplied, and each operator in thelist is applied
to the corresponding field-value pair.

For example, you can use a SmartWindow called wselection.w to apply these functionsto a
Customer SDO. Y ou can enter alist of fieldsin the Column-Field, and you can enter alist of

valuesin the Values-Field. To simplify the example enter the values as a comma-separated list
and replace the commas with CHR(1) when you usethelist. Enter an operator in thethird field.
The leave trigger puts the pieces together and opens the SDO query with the values specified:

/* ON LEAVE OF Operator-Field */
DO:

DYNAMIC-FUNCTION('assignQuerySelection' IN h_dcust,
CoTumn-Field:SCREEN-VALUE,
REPLACE(Values-Field:SCREEN-VALUE,",",CHR(1)),
Operator-Field:SCREEN-VALUE) .

EDITOR-2:SCREEN-VALUE =

DYNAMIC-FUNCTION('getQueryString' IN h_dcust).

DYNAMIC-FUNCTION('openQuery' IN h_dcust).

END.

Thereisaso aRemove-Field, which allows you to name afield that contains a WHERE clause
fragment that you want to remove. Remove-Field executes the removeQuerySelection
function, which takestwo INPUT parameters. the name of the field and the operator associated
with that field:

/* ON CHOOSE OF Remove-Field */
DO:

DYNAMIC-FUNCTION('removeQuerySelection' IN h_dcust,
Remove-Field:SCREEN-VALUE,
Operator-Field:SCREEN-VALUE) .

EDITOR-2:SCREEN-VALUE =

DYNAMIC-FUNCTION('getQueryString' IN h_dcust).

DYNAMIC-FUNCTION('openQuery' IN h_dcust).

END.
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For an example of how these functions work, enter two field names and values for those fields,
plus the BEGINS operator, and see all Customer where the Name BEGINS with L and the
Address BEGINS with 2:

i Test Window for Query Selection [_1O[=]

Columns: ]NameAddress

Values: 1L,2
Operatar: ]BE GINS Remove: 1
Cust Hum|Name Address
1736 Leitz Sports Chr 25121 75 BUSINESS SPUR
1 Lift Tours INC. 276 Morth Averiue
1686 Lonnie's 5porting Goods 2017 E SHILOH RD I
1946 Lutz Bait & Tackle 202 15T AVE Sw
4 » i

FOR EACH Customer WHERE [Customer.Mame BEGINS ‘L' AND
Customer.Address BEGINS ‘2] NO-LOCK INDEXED-REPOSITION.

Note that one feature of the assignQuerySelection function is that it handles quotation marks
properly. Thevaluesentered into thelist must not bein quotation marks. It iseasier to assemble
alist of valuesthat come out of alist of fill-in fieldsfor different database fields without having
to add code to put quotes around those which need it (CHARACTER and DATE types);
assignQuerySelection doesthisfor you. Notethat assignQuerySelection also identifiesthe table
that each field comes from, and qualifies the field name references. If thereisajoin involved,
it aso distributes the where clause phrases properly for maximum efficiency.
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Entering Address into the Remove field runs removeQuerySel ection, which removes that part
of the WHERE clause from the query:

i Test Window for Query Selection [_ 0[]
Columns: ]NameAddress
Values: 1L,2
Operator: ]BEG”‘JS Remove: 1Addr888
Cust Num|MName Address ot |
2038 L A Gym Equipment 1660 5 LA CIEMEGA BLVD
1065 L'ecole du Tennis Fue Marigny, 46 |
25 La Boule Lyonnaise rue de la gare I
1109 La Crosse Northwest 120 102MD AVE SE
36 La voile en folie rue de ['Ocean
|
4 o[

FOR EACH Customer WHERE [Customer.Mame BEGINS ‘L] NO-LOCK _“_j
INDEXED-REPOSITION. |

5.4.3 Repositioning the database query

Often an application needs to reposition a query to a particular row. Once arow in the
RowObject table has been popul ated from the database, its Rowl dent field, which is constructed
from the database ROWID(s) of the record(s) it is derived from, serves as a useful key. Several
utility functions and procedures make use of thiskey field. This section introduces you to some
of them.

Frequently an application needs to allow a user to select arecord from the database based on a
key value. For large data-sets this is obviously more reasonable than using the Next and Prev
buttons in a Toolbar These buttons are intended for navigating through small numbers of
records. The rowidWhere and fetchRowldent functions make it easy to support selection of a
record in alarge data set.

The rowidWher e function takes asitsone INPUT parameter a WHERE clause for the SDO’s
database query. It then returns the database ROWID of thefirst record in the query that matches
the Where clause. Normally thisisuseful if the WHERE clause definesauniquekey value, such
as CustNum = n for the Customer table. Y ou can then turn around and pass this ROWID to
another function, fetchRowl dent, which takesthe ROWID asan INPUT parameter, along with
an optional list of SDO columns for which values should be returned. The fetchRowldent
function not only returnsthose column values, but also repositionsthe SDO query to that record,
while fetching additional batches of rows from the database if a particular record is not in the
current batch. These functions can thus be used in sequence to reposition to adesired key value.
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For example, the SmartWindow called wrepos .w demonstrates these functions. The trigger on
the Cust-Field inserts the number entered for CustNum into the WHERE clause “ CustNum =
<>" and passes it to rowidWhere. It then passes the result to fetchRowldent. Note that no

column values are requested of fetchRowl dent:

/* ON LEAVE OF Cust-Field */

DO:
DEFINE VARIABLE cRowId AS CHAR NO-UNDO.

cRowId = DYNAMIC-FUNCTION('rowidwhere' IN h_dcust,
"CustNum = " + Cust-Field:SCREEN-VALUE).

IF cRowId NE ? THEN
DYNAMIC-FUNCTION ('fetchRowIdent' IN h_dcust, cRowId, '').

END.

When it repositions the query to the new row, the standard SDO mechanisms send the values
for that row to the SmartDataViewer in our Window, so they are displayed without any

additional code needed, as you can see in Figure 5-4.
=loix|

i Test Window for repositoning
Eil=  Mavigation ‘Window Help

2 =28 g xile « »3[F

Custhium. |26 Mtk this Row Modify Row
Retum to bark Riefresh Row

EustNum:iZS Hame: |Buﬂ&E5!eSw‘Ls
Address: iHighScore Houss

Ciy: |Lesds st Yorkshie
Coumtr: ;United Kingdom Postal Code: |LS‘1 7815
Sales Fiep: | 5LS / Smith . Spike Louiss fwesi) |

Credit Limit: [47, 700 b Balance:[1. 235 54 il
Terms:lNetBD Discount {50%

Fax: 1 Phone: |1334? 21348

Ernail: j

Contact: 1Kevin Bratter

Comments:

Figure 5-4: Test window for repositioning
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This Window has buttons labelled Mark this Row and Return to Mark. Use the Mark this Row
button to mark a row which you want to return to later and the Return to Mark button to return
to the marked row. The Mark this Row button uses the colValues function. The colVaues
function takes asan INPUT parameter alist of SDO column names for which values should be
returned. The first value returned is always the Rowldent of the current row. We save this off
in avariable to refer to later:

/* ON CHOOSE OF Mark-Row */
DO:

cRowIdent = DYNAMIC-FUNCTION('colValues' IN h_dcust, '').
END.

The Return to Mark button uses the saved value to get fetchRowldent to reposition to that row
again:

/* ON CHOOSE OF Return-Btn */
DO:
DYNAMIC-FUNCTION('fetchRowIdent' IN h_dcust,
ENTRY (2, ENTRY(1, cRowIdent, CHR(1))), '').
END.

The term Rowldent can have two slightly different meanings. First, the RowObject temp-table
definition for an SDO includes a CHARACTER field called Rowldent. As each row from the
database query isread, the ROWID(s) of the database record(s) that make up that row are
written into thisfield in string form, or as a comma-separated list if there isajoin involved.
Therefore, our Customer SDO would havejust asingle ROWID in the Rowldent field for each
RowObject record representing the database ROWID of the Customer record that the
temp-table record came from. Thisfield is used to re-retrieve the database record when an
Update is done.

When the Rowldent is passed to other client objects such as our Viewer, the Rowldent field
from the RowObject record is prepended with the ROWID of the RowObject Temp-Table
record itself. Thefirst entry in the list of column valuesreturned by the col Vaues function, for
example, uses this form. Therefore this first value returned for our Customer SDO has two
ROWIDS, the ROWID of the RowObject record followed by the ROWID of the Customer
record in the database. Thisiswhat we have stored in the cRowldent field in the Mark-Row
trigger. Tore-retrieve the correct record through fetchRowl dent, first extract thefirst entry from
the list of column values which colValues returned, which is CHR(1)-delimited, which is the
Rowldent, and then extract the second entry from that (comma-separated) list, which isthe
database ROWID which fetchRowldent expects.

When you press the Mark this Row button, its Rowldent is saved, and when you press Return
to Mark, the query is repositioned to that row.
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There are other functions that can also be useful in repositioning the query.

ThefindRowW her e function locates and repositionsto arow in the dataset in the most efficient
way, checking first on the client to seeif the row is already present there. The function takes
three INPUT parameters:

. pcColumns — This CHARACTER parameter isa comma-separated list of field names
for which values are provided in the next parameter. Each nameisafieldnamein a
database table that is part of the SDO’ squery. Thiscan bein the form Table.Fieldname or
DB.Table.Fieldname. If the fieldnameis not qualified, the function checksthetalesin the
SDQO’s Tables property and uses the first with a matching fieldname.

. pcValues— This CHARACTER parameter is a CHR(1)-delimited list of values for the
fields in the pcColumns parameter. This combination of fields and valuesis used to
identify uniquely arow in the dataset to reposition to.

. pcOperators— ThisCHARACTER parameter specifiesthe comparison operator(s) to be
used for the field values. It can have these values:

—  blank — defaults to (EQ)

— A single comparison operator indicates that this operator should be used for all
field/values comparisons. Use a dlash to define an alternative string operator, asin
EQ/BEGINS.

— If adifferent comparison operator is needed for each field/value pair, then specify
those as a comma-separated list, one for each field.

The findRowWhere function checksfirst on the client to seeif therow isaready inthe SDO’s
client-side temp-table. If so, it repositions to that row. Otherwise it uses the fetchRowl dent
function to obtain the row from the server. Assuch it isamore efficient alternative to using that
function.

ThefindRow function isasimpler alternative to using findRowWhere if the WHERE clause to
identify the row simply uses the table’ s key as defined in the KeyFields property. It takes a
single INPUT parameter, which is either acomma-separated or CHR(1)-separated list of values
for thetable key fields. Thisisused to reposition to the row. The findRow function in fact turns
around and uses findRowWhere to | ocate the row, matching up the KeyFeldswith the input list
of values.

Both of these functions return a LOGICAL value: True if the row was located and False if no
unique row exists satisfying the matching criteria.
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54.4 Refreshing the database query

One of the most important things to keep in mind when using SDOsisthat they always operate
on atemp-table that is a snapshot of the database at the time the temp-table was built. This
represents a compromise of some of theimmediacy that older Progress applications could take
advantage of. In an older host-based or client-server application, you always knew that the
database record you were looking at was one you were actually positioned to, and that you could
lock arecord while you worked on it. The realities of distributed applications require usto
design record processing in which the client isnot so tightly coupled to the database. If you want
to be able to run your application in a distributed environment, with databases on numerous
machinesin different locations, your client objects cannot sit on the actual database record,
which isin a database they are not even connected to.

Therefore you sometimes need to refresh the RowObject query your client objects are looking
at. For example, a part of the application may be using arow when another part of your
application signals that a row has been modified. One way to do thisis simply to invoke the
openQuery function. Thisreopensthe database query and rel oads the RowObject Temp-Table.
If you wish, you can save off the Rowldent of the row your client is currently positioned to and
reposition to that record after the query is reopened, using code similar to that in our Mark and
Return example above.

If you simply want to refresh the row your client is currently looking at, you can refer to the
third example in the sample reposition window. The Modify Row and Refresh Row buttons
modify and then refresh a database record. The code under the Modify Row button simulates
the situation of having a database record changed by another user while you are looking at it. It
retrieves the current Customer record and changes the name:

/* ON CHOOSE OF Modify-Btn */
DO:
FIND customer WHERE customer.custNum = INT(Cust-Field:SCREEN-VALUE)
NO-ERROR.
IF AVAILABLE(Customer) THEN
Customer.NAME = Customer.NAME + " MOD!".
END.

NOTE: Keepinmind that thisisjust atest procedure. In areal application window you
would not do a database retrieval like this directly.
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Y ou do not see this change because it does not immediately affect your RowObject dataset. If
you want to confirm that you are looking at the latest values for a record, you can press the
Refresh Row button. This runs the refreshRow procedure, which re-reads the current
RowObject row out of the database and writesits current field valuesinto the RowObject table:

/* ON CHOOSE OF Refresh-Btn */

DO:
RUN refreshRow IN h_dcust.

END.

It also publishes the dataAvailable event, so that your Viewer requests those fresh values and
redisplays them. Press the dataAvailable button to see the “MOD!” to the Customer record:

=loix|

i Test Window for repositoning
File Mavigation Window Help

L= e x[le « » 3|F

Cuzth ur: !25 I ark this Bow Modify Row

Retum bo Mak :Refrech Bow;

CustNum:iZS Hams: |BuﬁsEjveSpﬂﬂs HOD!
Address: iHighScore Houss

City: |Leeds [west Yoskshire

Couritg: iUnited Kingdom Pastal Code: |LS1 7815

Sales Fep: | 5LS / Smith . Spike Louise [west) |
Credt Limit [+7, 700 i Baiance [1,236 54 ]
Terms: iNetBD Discount: {50%
Fax: 1 Phone: |1334? 21348

Email: j

Cantact: lKevin Batter

Commenks:
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5.4.5 Using resortFiltering and sorting the RowObject query

All the functions shown so far apply to the database query, causing it to be reopened, and
rebuilding the RowObject temp-table dataset. Y ou may also need to filter or sort the RowObject
dataset after it has been retrieved. This eliminates the need to re-retrieve records from the
database and rel oad the RowObject table each time you want adifferent variation of the dataset.
The SmartDataObject interface currently provides functions for filtering and re-opening the
RowObject dataset, making thisis easy to do. The handle of the RowObject query isavailable
asthe DataHandle property, and by using this handle application code can re-prepare the query
and re-open it as needed. However, a supporting property and function take care of thisfor you,
without the need for you to manipulate the query yourself. The DATAQueryString property
holds the query for the SDO’ s temp-table (always beginning FOR EACH RowObject). The
openDataQuery function prepares and opens the temp-table query based on the value of the
property. It takesan INPUT parameter whose value must be First or Last, depending on whether
you want to position the query to the first or the last row in the dataset after it is opened.

NOTE: Most of the techniquesin this section can be done more easily with the resortQuery
function.

This section shows a simple example of how to use these to filter the client-side SDO
temp-table.

Thissample SmartWindow (calledwdatafilter.w) hasfill-infieldsfor the WHERE clause and
sort (BY) phrase for the RowObject query, and a Reset button to reset the query to its original
state.

Make sure that all database records for the dataset have been retrieved and moved into the
RowObject table. If only some batches of an incomplete dataset have been retrieved, a sort or
subset of the first part of the complete dataset is not likely to be meaningful.

For this reason, these examples check first that all rows have been retrieved by checking the

L astRowNum property of the SDO. If this has been set, it means that all rows in the database
query have been retrieved and copied into the RowObject table. If thisisnot the case, the trigger
code for the Where and Sort fields runs the fetchL ast procedure in the SDO. This|oads all
remaining batches of rows into the RowObject table until the last row of the database query is
reached. Remember that simply executing the GET-LAST method on the RowObject query
does not accomplish this; GET-LAST only repositions to the last of the rows that have already
been retrieved. The fetchLast procedure contains the code to go back to the database for more
batches of rows as needed. Note also that for this to work properly, the RebuildOnRepos
property of the SDO must be set to false. Thistellsthe SDO code to load successive batches of
rows until the last row is reached. If the RebuildOnRepos property is set to true, then the
database query jumps directly to the end and the RowObject table contains only abatch of rows
representing the last rows of the database query.
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So the LEAVE trigger code for the Where-Field checks the LastRowNum property, runs
fetchLast if necessary, and then appends the WHERE clause entered to the RowObject
RowObject query definition, assigns thisto the DataQueryString property, and prepares and
opens that dynamic query by running the openDataQuery function. Because this nullifies any
previously entered sort phrase, the Sort-Field is blanked out to reflect this:

/* ON LEAVE OF Where-Field */
DO:

DEFINE VARIABLE 1Return AS LOGICAL NO-UNDO.
DEFINE VARIABLE cWhere AS CHARACTER NO-UNDO.

IF Where-Field:SCREEN-VALUE NE "" THEN
DO:
Sort-Field:SCREEN-VALUE = "".
IF DYNAMIC-FUNCTION(’getLastRowNum’ IN h dcust) EQ ? THEN.
RUN fetchLast IN h_dcust.
cWhere = "FOR EACH RowObject WHERE " + Where-Field:SCREEN-VALUE.
{set DataQueryString cWhere h dcust}.
DYNAMIC-FUNCTION(  openDataQuery’ IN h dcust, ’first’).
END.
END.

The Sort-Field trigger hassimilar code, which takesthe current RowObject query, including any
WHERE clause that may already have been added to it, and adds aBY phrase to the end,
replacing any existing BY phrase from an earlier sort:

/* ON LEAVE OF Sort-Field */

DO:
DEFINE VARIABLE cPrepare AS CHAR NO-UNDO.
DEFINE VARIABLE TReturn AS LOG NO-UNDO.
DEFINE VARIABLE 1By AS INT NO-UNDO.

IF Sort-Field:SCREEN-VALUE NE '' THEN
DO:
IF DYNAMIC-FUNCTION('getLastRowNum' IN h_dcust) EQ ? THEN
RUN fetchLast IN h_dcust.

{get DataQueryString cPrepare h dcust}..
iBy = INDEX(cPrepare, ' BY ').
IF iBy NE O THEN
cPrepare = SUBSTR(cPrepare, 1, 1iBy).
cPrepare = cPrepare + ’BY’ + Sort-FIeld:SCREEN-VALUE.
{DYNAMIC-FUNCTION(’openDataQyery’ IN h dcust, ’'first’)..
END.
END.
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Finaly, thereis a Reset button that restores the RowObject query to its original state -- with all
rows retrieved from the database, but with no additional WHERE clause. To do this, it simply
resets the DataQuery String to FOR EACH RowObject:

/* ON CHOOSE OF Reset-Btn */
DO:
DEFINE VARIABLE cQuery AS CHARACTER NO-UNDO INIT "FOR EACH RowObject".

ASSICN Where-Field:SCREEN-VALUE = ""
Sort-Field:SCREEN-VALUE = ""

{set DataQueryString cQuery h dcust}.
DYNAMIC-FUNCTION('openDataQuery' IN h_dcust, ’'first’).

END.

Here are a couple of simple examples of how our SmartWindow works. Note that thereisa
delay when the first WHERE or sort clause is entered, as the remaining batches of rows are
retrieved from the database. After that, filtering or sorting the RowObject query is extremely
fast.

After the window initially comes up, enter a WHERE clause for the Name field:

1 Test Window for Filtering Row0 bject !Ej

where: [Name BEGING L

Sort By:i Reset Quemn !

Cust Num]MName Address -
25 La Boule Lyonnaise ue de la gare
2B Luistin ja Pyora Oy Ruutintie 7 & |
36 La vaoile en folie 1ue de ['Ocean
B3 Luopioisten Biljardi Anna-Lisankatu 9
E5 Lagt Kort Ligger Bridgevagen 106
‘ ;!"‘

d

It may take afew seconds for the results of thisfilter to appear, because al the recordsin the
customer table have to be retrieved and added to the temp-table first.
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Apply asort sequence to thisfiltered dataset. This reopens the RowObject query with the Sort

phrase added to the end:

1 Test Window for Filtering Row0 bject

Where;!Name BEGING L'

Sort By: iAddress

Cusgt NurnjMame

1493 Larry Black Sporting Goods
1888 Lolo S porting Goods

2102 Lighthouse Grocery & Liquor
208 Leisure Time Sports & Video
1569 Lobo Store At The Pit

Address

1001 5 MAIN ST

1026 MAIN ST

10750 N TONGASS HWY
110 5E FROMTIER AVE
1111 UNIVERSITY BLVD SE

Press the Reset button to restore the complete original RowODbject dataset:

1 Test Window for Filtering Row0 bject

Where: 1
Sort By: 1
Cust Num|Name ddress -
2 Customer Two Rattipolku 33
3 Hoopsville West Suite 4150
4 Go Fishing Ltd Unit 2

5 Match Point Tennis B6 Homer Place
B Fanatical Athletes 20 Bicep Bridge Rd

4 v |

All therecords originally retrieved from the database are still in the RowObject temp-table; we
have not actually removed them by applying the Name BEGINS L WHERE clause. Asaresult,
you must keep applying this WHERE clause each time you reopen the query. If you wanted to
filter the records by eliminating those that did not match the search criteria, so that the result set
could be successively reduced, you could write code to del ete those rows from the temp-table
by creating a dynamic query on the RowObject buffer (obtainable through the SDO’s
RowObject property), and then doing a BUFFER-DELETE for each row not satisfying the
WHERE clause. But once the database rows have been retrieved into the RowObject table,
opening its query with anew WHERE clause is generally extremely fast. In the example here
with a Customer table containing something over a thousand rows, the response for a new
WHERE clause or sort sequence ismore or less instantaneous. It is the time needed to load the
RowObject table in the first place that causes a noticeable delay. For this reason it probably
makes more sense to combine successive filters by appending them to the end of the query with
AND in between than it would to bother to remove the rows from the RowODbject table.
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Theindividual application situation dictates whether it is more appropriate to filter the origina
database query or the RowObject query. As these examples show, it is necessary to load the
entire database query result into the RowObject table before it can meaningfully be further
filtered or sorted. If you are starting with an entire large table, thisis not realistic — it takes too
long to load the RowObject table in the first place. But once aresult set with a reasonable
number of rows has been loaded into the RowObject table, it may be more efficient to
manipul ate those further rather than going back to the database.

5.4.6 Additional query methods

Use either the modifyNewRecord method or the collectChanges method to make changes to
records.

modifyNewRecord

The standard entry pointsfor writing data validation are described in the business|ogic chapters
of the Progress Dynamics Developer’ s Guide. However, there is an additional new entry point
availableto devel opers so that you can make changes to anewly created record beforeit isfirst
displayed, normally to assigninitia values. Thisisthe modifyNewRecord method. Thereisno
standard code for this procedure, but it is run NO-ERROR during record creation in the SDO.

Therefore any code you write for it in your SDO datalogic procedure is executed at the proper
time. It takes no parameters, but you can refer to the temp-table record buffer in the same way
that you do for validation procedures, using b_ plus the name of the primary table for the SDO.

Keep in mind that because modifyNewRecord is executed only in the client-side SDO, it will
not be effective for initializing a record using a WebSpeed front-end to the application.

Here' sasimpleexamplefor our Customer SDO, which initializes severa of thefieldsassuming
that the Customer is from New Hampshire:

Procedure modifyNewRecord:
/ B L o o o e e e e e e e e e e e e e
Purpose: Custom code for new records to initialize some of the fields
in the Customer table.
Parameters: <none>

Notes: This is called automatically on Add or Copy.
_________________________________________________________________________ * /
ASSIGN b_customer.State = 'NH'

b_customer.phone = '(603)"'

b_customer.fax = '(603)"'
b_customer.postalcode = '030xx'
b_customer.comments = "Here's another New Hampshire Customer!".

END PROCEDURE.
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When you run the Customer Maintenance application window and press Add, you seetheinitial
values shown in Figure 5-5.

* Customer Maintenance

Customer l Dirderz/Lines|

Cuizt Mum: ]m Mame: [

Address: J

ity | [
Couitry: 1USA Postal Code: IL‘SDxx
Sales Fep: |H><M / Hamy Munwig [Swenge] l]
Eredit Limit [1, 500 ] Balance: 0.00 i
Terms: ]NBI3U Discount IO%
Fax |[503) Phone: [503)

Email:]

Contack: ]

Comments:

Here's another Mew Hampshire Customer!

Figure 5-5: Customer maintenance window

collectChanges

The collectChanges named event is published automatically when a Save occurs. The event
cascades down through any visual objects that contribute changesto the current record, such as
multiple Viewers with updatable fields from asingle SDO. It takestwo INPUT-OUTPUT
parameters that give each of these objects (Viewers on different pages of afolder, for example)
the opportunity to add their own changes and information about the changes to the growing list,
passing it from procedure to procedure:

Procedure collectChanges:

Params: INPUT-OUTPUT PARAMETER pcChanges AS CHARACTER

INPUT-OUTPUT PARAMETER pcInfo AS CHARACTER.

Candidate for: override

You can create a local version of this procedure if your code needs to
intercept the collecting of modified fields from the different objects in the
window that have them, for example to adjust the changed values, contribute
additional ones, or trigger some other related event.
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5.4.7 Other query properties
Other useful query propertiesinclude;

. DataHandle — This property returns the handle to an SDO’ s temp-table query. Y ou can
use this property to modify aquery and re-open it, for example.

. RowObject and RowObjUpd — These HANDLE properties hold the buffer handles of
the RowObject and RowObjUpd buffers, respectively.

. RowObjectTable and RowObjUpdTable — These HANDLE properties hold the
handles of the RowObject and RowObjUpd temp-tables.

e AutoCommit — This LOGICAL property is set automatically, depending on whether
there isa Commit button or other object in awindow that acts as a Commit-Source for an
SDO. If there is, then the property is set to FALSE. If there is no Commit-Source, then it
isset to TRUE. When it is TRUE, any Save to an SDO record is sent immediately to the
server for validation and update. When it is FAL SE, then Saves are stored only locally in
the client temp-table until the Commit event occurs. At that time all updates are sent back
to the server together.

NOTE: Autocommit triggered by one SDO’s update always appliesto all unsaved
changesin an SBO.

5.5 Paging methods and properties
There are severa paging methods and paging properties that help manage objects and pages.

55.1 Paging methods
This section contains information about paging methods.

assignPageProperty

Usethe assignPageProperty procedureto assign aproperty valueto all the objects on the current
page. If you need to set a property on a page that is not the current page, you can reset the
CurrentPage property to the page you want, run the procedure, and then set it back:

Procedure assignPageProperty:
Params: INPUT PARAMETER pcProp AS CHARACTER
INPUT PARAMETER pcValue AS CHARACTER.
Candidate for calling
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deletePage

Use the deletePage procedure to delete al the objects on the specified page:

Procedure deletePage:
Params: INPUT PARAMETER piPageNum AS INTEGER.
Candidate for: calling

hidePage

Use the hidePage procedure to hide all the objects on a page. Normally your code does not call
this procedure directly, since the selectPage procedure automatically hides whatever was the
previous page:

Procedure hidePage:

Params: INPUT PARAMETER piPageNum AS INTEGER.

initPages

Use the initPages procedure to initialize pages simultaneously. Normally pages are initialized
when they are first viewed. The first page to be viewed is stored in the StartPage property, and
all the objects on the page are started, initialized and viewed when the window is run.
Sometimes, however, you need to initialize other pages at the same time in order to be able to
create links to and from them, or to have objects prepared to receive data from objects on other
pages. In this case you can call initPages, and passit alist of the pagesto beinitialized on
startup of the window:

Procedure initPages:
Params: INPUT PARAMETER pcPagelList AS CHARACTER.
Candidate for: calling

viewPage

Use the viewPage procedure when you want another page to be displayed without hiding the
objects on the current page. Normally this would be when the new pageisin fact a different
window, which you want to have appear in addition to the window containing the folder.
Otherwise, when you want to hide one page and see another, run selectPage:

Procedure viewPage:
Params: INPUT PARAMETER piPageNum AS INTEGER.
Candidate for: calling
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selectPage

Use the sel ectPage support procedure when you want to switch the folder display from one page
to another. It hides the objects on the current page, resets the current page to the INPUT
parameter, and views the objects on that new page:

Procedure selectPage:
Params: INPUT PARAMETER piPageNum AS INTEGER.
Candidate for: calling

targetPage

Use the targetPage INTEGER support function to return the page that a specified Object is on.
Pass in the procedure handle of the Object:

Function targetPage()
Params: phObject AS HANDLE.
Returns: INTEGER

5.5.2 Paging properties
The section contains information about page number properties.

ObjectPage

The ObjectPage INTEGER property is defined for all SmartObjects. It holds the page number
that the current instance of the object ison.

CurrentPage

The CurrentPage INTEGER property is defined for Containers. It holds the number of the
currently selected page.

StartPage

The StartPage INTEGER property holds the page of the folder (beyond page 0, the background
page) that should be initialized and selected on startup of the window.

InitialPageList

The Initial PageList CHARACTER property holds the list of page numbers that should be
initialized on startup of the window, as a comma-separate character string.

5-53



Progress Dynamics Programming Handbook

5.6

5-54

RenderingProcedure

This procedure specifies the name of the procedure that will be used to render an object. The
value of this attribute will match that of the object name in the Repository, and will be resolved
into a filename with path capable of being run.

Special functions that manage properties

There are some special functionsthat let you define new properties at run time and also return
useful information about standard Object properties. This section describes the following
functions.

instancePropertyList

ThisCHARACTER function returnsalist of the names of the object's I nstanceProperties, which
are propertiesthat can be set toinitial valuesin design mode. Y ou can set these propertiesin the
AppBuilder or in the Container Builder to determine the Object instance's behavior at runtime.
Thelist of standard instance propertiesis part of the definition of the Object, and stored in its
I nstancePr operties property described just below. If you passin ablank (") for the INPUT
parameter, you get back all instance properties and their values. Otherwise you can passin a
comma-separated list of property names and get the valuesfor just those properties back. If you
want values for every property defined for the Object, you can passin an asterisk (“*”) asthe
INPUT parameter.

The RETURN valueisadelimited list of property name/value pairswith CHR(3) between pairs
and CHR(4) between name and value:

Function instancePropertyList:
Params: INPUT pcPropList AS CHARACTER.
Returns: property values.
Candidate for: calling
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propertyType
The property Type CHARACTER function returns the datatype of a property:

Function propertyType:
Params: INPUT pcPropName AS CHARACTER.
Returns: CHARACTER datatype of the property.

setUserProperty

ThisLOGICAL function assigns avalue to adynamically defined property and allocates aslot
for the property if it does not yet exist. Y ou can use setUserProperty to create properties for
SmartObjects on the fly, without having to define functions to support them or predefine them
inany way. It takesas INPUT parameters the name of the property and the value. Because these
ad hoc properties and values are simply stored in adelimited string within the SmartObject, the
values are always represented in CHARACTER form:

Function setUserProperty:
Params: INPUT pcPropName AS CHARACTER,
INPUT pcPropValue AS CHARACTER.
Returns: LOGICAL (always true)
Candidate for: calling

getUserProperty

This LOGICAL function retrieves the value of adynamically defined property that you
previously defined and set with the setUser Property function. The values for these functions
are always stored and returned in CHARACTER form:

Function getUserProperty:
Params: INPUT pcPropName AS CHARACTER.
Returns: CHARACTER property value.
Candidate for: calling

InstanceProperties

This CHARACTER property returns the list of instance properties for the Object. Thislistis
normally hard-coded in the template for the object type as the xcl nstance-Properties
preprocessor, whose value is then assigned to InstanceProperties at startup of astatic
SmartObject. The value is also stored in the repository for use with dynamic SmartObjects. In
earlier product rel eases, this property wasimportant for the AppBuilder to usewhen it generated
code for use in its adm-create-object procedure. With dynamic windows, the distinction
between instance properties and other propertiesis not as significant, and the value may not be
meaningful for most applications.
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General-purpose methods

These are afew additional methods that are useful programming aids but that do not fall into
any other particular category.

modifyListProperty

Thisinternal procedure allows you to add or delete values from any object property that isa
comma-separated list. There are a number of such properties, such as DisplayedFields and
EnabledFields, described in this chapter, and their values may need to be changed
programmatically at run time. This procedure simplifiesthe job of adding or removing a string
from within the list:

Procedure modifyListProperty:
Params: INPUT phCaller AS HANDLE - handle of the object whose property is
being
changed
INPUT pcMode AS CHARACTER -- 'ADD' or 'REMOVE'
INPUT pcListName AS CHARACTER -- name of the property
INPUT pcListvalue AS CHARACTER -- the value to add or remove

Candidate for: calling

signature

This CHARACTER function returns the signature, or calling sequence, of the named function
or interna procedure in the format returned by the Progress GET-SIGNATURE method.
Because the entry point you need to access may in fact be implemented in a super procedure of
the Object where you actually run it, this function saves you from having to search through the
super procedure stack to locateit:

Function Signature:
Params: INPUT pcName AS CHARACTER -- function or procedure name.
Returns: CHARACTER: signature in Progress GET-SIGNATURE format.
Candidate for: calling
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Using the Progress Dynamics Managers

The Progress Dynamics framework is more than just away of defining a User Interface and
logic to support a specific application. Thereis also a set of service procedures that support a
wide range of application needs. These are called the Progress Dynamics Managers. Y ou can
learn more about the Managers in the Progress Dynamics Administration Guide, the Progress
Dynamics Installation Guide, the Getting Started with Progress Dynamics manual, and the
Progress Dynamics Managers APl Reference manual. Thischapter beginswith abrief overview
of the Managers and how they are constructed, and then provides some guidelines on how to
use specific Manager API callsin your applications.

Much of what the Managers do is automatic and does not require any specific programming
from you. Other parts of the Managers are supported by specific administration tools, such as
the Security Manager, where you interact only indirectly with the Manager itself and its API.

This chapter focuses on the parts of each Manager’s API that you can use explicitly in your
application. It provides examples designed to give you a better understanding of how to usethe
Managers to provide support for special needs that they do not take care of automatically,
without attempting to provide a comprehensive description of each Manager and all its
procedures and functions.
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This chapter contains the following sections:
. Overview of the managers

. Manager architecture

. Using the Session Manager

. Using the Configuration File Manager
. Using the Connection Manager

. Using the Profile Manager

. Using the Localization Manager

. Using the Security Manager

. Using the General Manager
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6.1 Overview of the managers

Just what is a Manager, and what makes it special? The framework has many supporting
procedures that contribute to your application’s behavior, but only afew are called Managers.
The Progress Dynamics Managers have al of the following key elementsin common:

Managers have both a client-side and a server-side component, which communicate with
each other when necessary. This allows all database access to be restricted to the
server-side procedure when the application isrun in adistributed environment, and to the
client-side to provide data and services within its session, to minimize overhead and
network traffic caused by AppServer calls.

Managersare designed to use astateless AppServer connection, so that aclient request can
be handled by an already running Manager procedure in any server-side session, without
binding that session to the client.

Managers store needed context information in the repository, so that a series of requests
from agiven client session can be handled coherently, even if by many different sessions.

Managers are responsible for data from different parts of the repository, and they present
that data to the application when it is needed. Generally this means that among other
things, datais cached in temp-tables on both sides of the AppServer connection, and kept
in sync by the Manager. In this way the client can access repository data during the
execution of the application without always going back to the server to get it.

Managers have a standard design structure, which supports running efficiently between
client and server. Thisstructureis summarized bel ow so that you can locate Manager code
you may need to look at or specialize. For additional information on Manager design
techniques, see Chapter 7, “Creating a New Manager In Progress Dynamics.”

Managers have an API of useful procedures and functions. Many of these functions are
used internally by the Manager itself or called from other Managers, but some of them can
also be called from application code. These calls are the focus of this chapter.

Manager handles are global, which makesit easy to run aneeded procedure in aManager.
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. Managers are generally pre-started on the AppServer and on the client by the Session
Manager. The Configuration File section of the Progress Dynamics session management
keepsinformation on all the managers, including which ones are needed by each Progress
Dynamicssessiontype. Y ou can learn more about session types, registering managers, and
how to associate managers with different sessionsin the Progress Dynamics
Administration Guide.

. Managers function independently of the ADM, SmartObjects, the Progress Dynamics
User Interface, and other specifics of the framework. They can be used from a variety of
existing application code, to provide security and session management, aswell as from
new Progress Dynamics-specific application modules. This can help to integrate new
Progress Dynamics devel opment work into existing applications.

Figure 6-1 provides an overview of the manager architecture.

Thin Client AppServer
Session Manager |

AppServer Session
Session Manager |

Config/Conn. Mgr.

Profile Manager Stateless Config/Conn. Mgr.

|
| | |
| | |
| Localization Mgr. | \\ | Profile Manager
| | |
| | |
|

Security Manager

Repository Manager Security Manager

|
|
Localization Mgr. |
|
|

Repository Manager

~ WebSpeed Agent
| Session Manager |
Nl Config/C M
onfig/Conn. Mgr.
Web e | g g |
Browser q /M | Profile Manager |
. u g
Client Stateless ellr | Localization Mgr. |
I I ? | Security Manager |
/L J\ L] _| Repository Manager |
Figure 6-1: Progress Dynamics manager architecture
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In Version 2.0 of Progress Dynamics, the framework supports a Web browser-based User
Interface for an application. Part of this support involves generating a dynamic HTML -based
Ul for the browser by accessing the description of the Ul through the Repository Manager. This
isthe same Ul definition used to generate the Windows-based GUI. The Web support uses a
User Interface Manager new to Version 2. In addition, a new Request Manager provides
browser-based applications with access to the same Manager functions avail able to 4GL -based
applications. The Managers available in Progress Dynamics include;

. Session Manager

. Configuration File Manager

. Connection Manager

. Profile Manager

. L ocalization Manager

. Security Manager

. Repository Manager and Repository Design Manager
. General Manager

. Request Manager

. User Interface Manager

. Referential Integrity Manager

. Customization Manager

6.1.1 Session Manager

The Session Manager is responsible for starting and stopping Progress Dynamics processes.

When you use the Dynamic Launcher in the AppBuilder to test a new dynamic window, it uses
the TaunchContainer procedurein the Session Manager’s API to start the window. When you
usethelaunch.i or dynlaunch.1 includefiletoinvoke businesslogic procedureson the server,
the Session Manager startsthose procedures, runs entry pointsinside them and then stops them.
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The Session Manager provides a host of other servicesaswell. It handlesthe standard Progress
Dynamics messaging calls described in the business logic chapters of the Developer’ s Guide. It
provides the context management used by all the other Managersto keep track of requestsfrom
each client session. It providesintegration with the Progress Dynamics Hel p support. It provides
an API through which you can access many system propertiesand define new properties of your
own that your application needs.

6.1.2 Configuration File Manager

The Configuration File Manager keeps track of sessions, services, and other managers. All of
its data is managed through the tools in the Session menu in the Progress Dynamics
Administration window:

* Dynamics Administration £ SR =|o) =
File Applcation Deployment  Security | Sasson System  Transachion Links Window  Help
£ & @ :} b S| ,a. [F &  Mznager Type Contral E_

Sassion Typs Control i
Dipraserics duckrin User oo TuRe Conbiek 62442002

Use the Manager Type Control window to define new Manager Types and to identify which
Managers to pre-start for which session types. The figure below shows all the Managers that
come with the framework. Each has a Type Code that you can use as an identifier to run
proceduresin its API, and other information about the Manager:

* Manager Type Control R e =10} x|
Eile Session  ‘Window  Help
[ & 5 B | Est Help
Manzger Type Code |Manager Type Mame |S_l,lstem Dwnad|Write ko Eonfiglﬁtaiic -~
Customizationtd anager Customization Manager YES TES MNON
Generaltdanager General Manager YES YES GM
Localizationt anager Localization Manager YES TES Thd
Profiled anager Prafile Manager YES YES P
RepositoyDesignManager  FRepository Design Manager YES TES MOMN
Repoziombdanager Repozitony Manager YES YES RM
Requesttdanager Request Manager YES YES HOMN
Rikdanager Referential Integrity Manager YES TES 3]
Secuntybanagar Security Managet YES YES SEM
Sessiontanager Session Manager YES YES SM
Userdnterlfacetd anager Usger Interface Manager YES YES MOM
K | »
-t | 1
o et Mﬁ «H(}D@i
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Use the Session Type Control window to define Session Types for the different waysin which
your application or development environment needs to run. These built-in Session Types
provide you with avariety of waysto start your client and server sessions, including a
Development environment with or without AppServer and a runtime GUI environment:

* Session Type Control

=of x|
Ble Option  Session  Window Help
€ & % B Est Heb
Defaull Session Tupe
ICFDey Dyriamics Development Enviorment GUI wiN32
ICFDewhs Diyriamics Development wih A5 GUl WIN3Z
ICFRurtime Dyramics Fun Time Erveronment GULWEC WiN32
ICPWS ICF WebSpeed Session WES AFP WWNIZLMES
b OS0dyndep Foundiable 090dyr-dep AppServes  AFF WiN32
k09 dyndep Roundiable 091 dyr-dep AppServes  APP wiN32
b0 dyndess Roundtable 031 dyredev AppSerer  4PP N2
rib_091 dyntst Roundiable 097 dyretst AppServes  APP WiN32
A R 7 [ES -V a=R")

The Service Type Control window lets you define system services that require special code to
start and manage them. Progress Dynamics comes with built-in service types for AppServers,
for Databases, and for IM S (Java Message Service) partitions. Each Service Type defines a
Management procedure and a Maintenance procedure that together provide the code to support
the service, using acommon API that is part of the Connection Manager:

* Service Type Control : P ] 3
Efe  Zession Wirdow  Help

o b o Exil Hels
Senvice Typs Code | Seivice Tyge Descaiplion M enagemert Dby =
Database Databaze Conneslioh afcheormaipp

MG JME Patblion sracaremgpp

fd

‘ 2
g s A ¥ L® Ffo@

Y ou can define any number of specific servicesfor each different servicetype. For example, for
each database your application needsto connect, you can define the startup parametersand other
connection information for each service. In the Logical Service Maintenance window you
define alogical name or Service Code for each service, that is, for each different database
connection and each AppServer connection:

* Logical Service Maistenaice

£ a0l
B fnde b
T R Al R R S

Dot | Garsion Saracn: | Sarvea |

T

Ep bds

Loggedl S Code
Logiosl Servce Cispongior

Swrace Typs:
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Inthe Physical Service Maintenance window, you can define the specific startup parametersfor
the service, including database connection parameters, host, service, and network names:

* physical Service Maintenance

oix

Ll o > w s | Est Help

Detadt | Sozsion Serices | Sewics |

Fhysical Seivics Code |sposlel
Physical 5 Deterpl :

spons2000.d1
Senice Type [Parabiase / Databare Commectaen =
Coreacton Paanelas:

Physical Databaze Mame [obl [ /ioromessidelabane sparts 2000 do
Hetyierk: Type N1 | cnone -

Hoat HE |

Senice 51|

Each Session Type has properties that define characteristics of the session, such as whether it
can run on the client only, its startup procedure and the Propath for the session. Y ou can
maintain these in the Session Property Control window and then assign properties and valuesto

different Session Types:

* Session Property Control i = B[] 22
Fie  Session Wirdow Help

| Exl Hep
|Sgnion Frapeity Mame 1Sesnm Propey Desaiiplion -

Rioot Directon

e n run bocaly?
Session Dale Famat
Drebag et

Fropathy

Seszion Time Sowce
Seszon Toolips

A Y R FOB
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Y ou can define Profile Types in the Profile Type Control window. Profile Types are different
categories of user profileinformation stored in the repository. Use them to help personalize the
interface and behavior of an application for each user:

* Profile Type Control

“Ihings £
Sho SDO sellirg: YES KO
(windowe “indo sallings YES NO

HraZs AW R0

The data you maintain with these different utilities is kept in the repository, but much of it is
also written out to an XML file, which allows each session to gain access to the configuration
information it needs to start up. Hereis a small excerpt from the standard Progress Dynamics
XML representation of the configuration data, stored in icfconfig.xml:

3 1 passenet’ posseiclciconfiy ki - Micresalt Intemiet Exploser
| Be Gt ew Faodes Joos Heo

S - A} Dsearch AFmorbes (fimtoy | She Shomd =] B
Agress [12] Ciipossenet\possicl i condg.anil =] o [unks

=" AHICF DOV S

ppServerConnectionMananar< 1CFCK_appSariar
e ICFOM, Diat

2] bone | 424y Conputer

6.1.3 Connection Manager

The Connection Manager defines a standard API used by each of the Service Types, which are
in turn defined in the Configuration File Manager. Thereisacommon set of support procedures
for the Connection Manager, and then acustom set of proceduresfor each different servicetype,
such as Database and AppServer. The Connection Manager is responsible for connecting and
disconnecting services, and interpreting their specific startup parameters.

6.1.4 Profile Manager

Progress Dynamics keeps track of a number of individual user preferences and settingsin the
repository as part of aprofile for each user. These include:

e Theposition and size of each window auser opens, so that awindow comesup in the same
place and resized in the same way the next time the user opensiit.
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Browser filter settings. Each time auser brings up a Progress Dynamics Filter window by
pressing the Filter button on atoolbar, it provides the option of saving the filter settings,
either for the on or permanently in the repository, so that the browse comes up with
the same filter applied the next time it is opened by the same user:

i Filter - Customer Selection =|0] =i
e Window Help
¥ Sesgion ( Pamanert 0K Cencal Appl Clear Help

Edies / Find | Agvanced]

Couniry
22 Peslal Code
a1 Cusgt Murn
41 Mame:
51 Sales Rep
Mare Addiess
More Balance
MNars Ciy
Nare Contact
Nore Credit Limit
More Fiore
FMore State
Mare Tewnz
1 | LH

Report filter settings.

A variety of specific session settings. These can be accessed under the File menu in either
the Progress Dynamics Development or Administration windows. Select Preferences, and
the Dynamic Preferences window appears:

* Dynamics Preferences : A =101 x|
Fie indow Help
0K Cancel Hep

General | Muliwindow]

Report Disctony: |

Sowce Language: |English _V_J

B Filtess dctive for Sessi Clear All i
I Filtests Active B =it Clea Al E
o S0 Atitases detve tor Sessior Clear all E
7 500 Attibuses Active Pemanenty Clear All E
¥ Save Window Positions & Sizes Clear All i
[~ IopOnly Cleas All i
I¥ Debug Alert Enabled

W Show Toolips

v Digplay Repozitory Data?

The Profile Manager caches profile information on the client and returns changesto it to the
server, normally at the end of the session.
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6.1.5 Localization Manager

The Localization Manager supports translation of text in the user interface, including window
titles, folder tabs, labels, tooltips, messages, and menu items. It also supports a phrase
tranglation glossary, so that commonly used phrases can be translated once for each language.
Those tranglations can be accessed and used wherever they appear. Y ou can bring up the basic
translation mechanism by running any window that has the Translation menu option in itsfile
menu, and selecting that option:

* Translabe Window: Custoener Mantenanee - bl —lofx{
Bl yondows Help

Trarlate |

6.1.6 Security Manager

The Security Manager controls access to:

. Menus and menu items,

. Objects such as folder tabs and buttons that have named security tokens.
o Datafields.

. Specific database tables and records.

All of these types of security are maintained in the Security menu of the Administration
window. The Security Manager also keeps track of application user and password definitions.
Thereis a chapter on how to define users and then apply security restrictions for those usersin
the Progress Dynamics Devel oper’s Guide.
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6.1.7 Repository Manager and Repository Design Manager

The data used by all of the Managersis stored in the Progress Dynamics repository, but the
Repository Manager is specifically in charge of all the data that defines the User Interface and
all the objects that make up the application itself, including SDOs, Data Fields, Browsers,
Viewers, Windows, Menus and Toolbars, and Folders. The repository maintains aclass
definition for each object, with default attributes for the Object. Each time you or the Object
Generator creates an Object arecord is stored for the master Object, along with attribute value
recordsfor each attribute that does not have the default val ue. Likewise, when you use an Object
in a container window, its attributes can be changed or defined at that level, so thereisan
Instance record for each use of each Object, which hasits own attribute value recordsfor values
defined or overridden at the instance level.

The Repository Manager has acomplex API used not only to set these values and define all the
records needed to define an application, but also to retrieve all the datafor an entire window in
asinglecall. The API then caches datafor objectsthat have already been displayed on the client
so that they come up even faster when displayed again. Because of the very different needs for
design time and runtime, there are in fact two Repository Managers, one for aruntime
environment, and the other, the Repository Design Manager, for the design time environment.
Thefirst has an API optimized for returning Object definitions to the procedures that realize
them at runtime, in the most efficient way possible. The Design Manager has an API designed
for use with the AppBuilder, the Object Generator, and other tools that populate the repository
with data describing the Objects in the application.

The Object portion of the repository and the Repository Manager APIs are described in more
detail in Chapter 8, “ Understanding the Object Tables In the Progress Dynamics Repository.”

6.1.8 General Manager

Asitsnameimplies, the General Manager deal swith anumber of miscellaneous system support
functions, including:

. Maintaining gapless sequences for database key values.
. Performing date and time conversions.

. Caching information on Entities, that is, database tables and their fields, and how they
should be used to generate default SDOs, Browsers, and Viewers for those tables.

e Tracking database record information, including whether comment or audit records exist
for a database record.

. Listing manipulation functions that retrieve values from lists (property lists for example)
or insert them into lists.
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6.1.9 Request Manager

The Request Manager supports requests that come in from aWeb browser using the WebSpeed
front-end to Progress Dynamics. The Request Manager plays two main roles in the processing
of each request. Thefirst isto evaluate the request and set up the environment in the correct and
proper state for processing the actual request. The second role is the processing of the actual
incoming web request by executing the procedures and managers according to the request type.
ThisManager mimicsalarge section of GUI client 4GL behavior. Asnew non-4GL client types
are added to the framework, the Request Manager will provide a standard channel through
which all client requests are handled and communicated to the standard framework support code
on the server.

6.1.10  User Interface Manager

The User Interface Manager (UIM) supports the generation of the user interface by aWeb
browser, and in principle, by any other non-4GL client types aswell. It deliversal the
information required for the client to draw the Ul and control the run-time execution of an
application developed using the Progress Dynamics framework. This includes the following:

. User Interface (a screen, eg Order Entry)
. Application Data (for populating the user interface, eg order number)

. User Interface Changes/Behaviors (eg enable/disable field, highlight/unhighlight fields
and popup messages, information, menu, toolbar, treeview, etc.)

Theclient isresponsible for processing the output of the UIM and rendering the application Ul.
The Manager is also responsible for retrieving client request data. It is expected that a new
version (sub class) of the UIM will be created to support each different client type in future
releases, each sharing acommon API, and that the UIM will eventually be used for all client

types.

6.1.11 Referential Integrity Manager

The Referential Integrity (RI) Manager provides support for the schematriggersthat are part of
the application deployment process. It supports code for dataversioning and the reuse of Object
IDs when deployed Objects are deleted and then recreated. It is also a placeholder for a more
complete referential integrity definition in the repository that will be implemented in a future
release, when the rel ationship between tables and their keyswill be expressed in repository data,
replacing the need for trigger proceduresto do this. Thereis no public API for the RI Manager
at thistime.
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6.1.12 Customization Manager

The Customization Manager’s primary function is to provide facilities for interpreting a
customization reference, so that customizations of many kinds can be defined in the repository
and evaluated at runtimein such away that all the relevant customizationsto the User Interface
and other application behavior are applied correctly for each individual user.

Thereis a section on customization and the repository tables that support it in Chapter 8,
“Understanding the Object Tables In the Progress Dynamics Repository.”

Manager architecture

The Progress Dynamics Managers have a common architecture that is worth studying in order
to be able to locate and understand code that you may need to modify or extend in some way.
See Chapter 7, “Creating a New Manager In Progress Dynamics,” for more information on
building your own Manager. This section describesthe current Manager architecture, including:

*  Manager handles
. Organization of the manager code

. How the manager code runs on the server

6.2.1 Manager handles

The principal Progress Dynamics Managers, which are the ones called most frequently from
other framework code, have their procedure handles defined in an include file called globals.i,
located in the src/adm2 directory:

DEFINE NEW GLOBAL SHARED VARIABLE gshAstraAppserver AS HANDLE NO-UNDO.
/* Handle to Application Server Partition */

DEFINE NEW GLOBAL SHARED VARIABLE gshSessionManager AS HANDLE NO-UNDO.
/* Handle to Session Manager */

DEFINE NEW GLOBAL SHARED VARIABLE gshSecurityManager AS HANDLE  NO-UNDO.
/* Handle to Security Manager */

DEFINE NEW GLOBAL SHARED VARIABLE gshProfileManager AS HANDLE NO-UNDO.
/* Handle to Profile Manager */

DEFINE NEW GLOBAL SHARED VARIABLE gshRepositoryManager AS HANDLE NO-UNDO.
/* Handle to Repository Manager */

DEFINE NEW GLOBAL SHARED VARIABLE gshTranslationManager AS HANDLE NO-UNDO.
/* Handle to Translation Manager */

DEFINE NEW GLOBAL SHARED VARIABLE gshGenManager AS HANDLE NO-UNDO.
/* Handle to General Manager */
DEFINE NEW GLOBAL SHARED VARIABLE gscSessionId AS CHARACTER NO-UNDO.

/* Unique session id */
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NOTE: Thisfileisinthesrc/adm2 directory not because it has anything specifically to do
with the ADM2 code, which it does not, but simply to place it where many other
include files used by SmartObjects are located. In older framework code, there are
referencesto {af/sup2/afglobals.i}, whichisequivalent. Note also that the
include file contains several other application-specific handles not shown here
because they are not relevant for general Progress Dynamics devel opment.

These manager handles, along with the current Session ID, and the handle of the default
AppServer session, called AstraAppServer, are available from every Progress Dynamics
procedure, because globals.i isincluded in all the standard Progress Dynamics template
procedures, and also in src/adm2/smrtprop. i, which makesit part of the SmartObject
proceduresaswell. While global variablesare generally to be avoided in applications, thisbasic
set of handlesis referenced so frequently that they are defined in this way for maximum
efficiency. New Manager handles should be defined and accessed as properties in the Session
Manager, as we discuss in the chapter on building your own Manager.

6.2.2 Organization of the manager code

The Managers are written to allow a single body of code to be compiled for use on both the
Server and the Client, with the portions requiring database access segregated to the Server. For
example, when using the Profile Manager, remember that a basic principle of the Managersis
that there is a server version of the Manager that handles all repository database access, and a
client version that other procedures in the client communicate with. The code that is common
to both client and server versionsis placed in an include file whose name is of the form
afxxxmngr p.i, where xxx represents a three-letter abbreviation of the Manager name, such as:

e con — Connection Manager
e gen — General Manager

. pro — Profile Manager

. sec — Security Manager

. ses — Session Manager

e trn— Localization Manager

Theseincludefilesarein the af/app directory. The af directory treeiswhere code related to
supporting the framework itself islocated (‘af’ stands for ‘ application framework’). The app
subdirectory is where code goes that runs on the AppServer in a distributed environment.
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Two other proceduresinclude thisfile;

. Theclient version of the Manager isaf/sup2/afxxxcIntp.p. The sup2 directory iswhere
genera support code for the application framework goes. The 2 in sup2, asin other
framework directories such as cod2, indicatesthat thisis code specific totheVersion 9, or
ADM?2 version of the framework, as opposed to earlier code with itsoriginsin version 8.

. The server version of the Manager is af/app/afxxxsrvrp.p. Again, thisisin the af/app
directory becauseit isclassified as AppServer CodeEach of thesetwo proceduresbasically
just defines a preprocessor and then includes af /app/afxxxmngrp.i. For example, the
only codein afprocintp.p isthis:

&global-define client-side yes
{af/app/afpromngrp.i}

And the only codein afprosrvrp.p isthis:

&global-define server-side yes
{af/app/afpromngrp.i}

These two preprocessors, client-side and server-side, allow the procedures in the common
include file to separate out blocks of code where needed that should be compiled only on the
server side of the Manager or only on the client side, aswe'll seein amoment.

The code that needs to be separated out is largely code that accesses the repository database.
This code needs to be executed only on the server. Where the client needs access to the same
data, it must run the same code on the AppServer.

The most efficient way to structure the Manager on the server isto have al of the code,
including the procedures that access the database, together in one persistent procedure where it
can al be pre-started and therefore running whenever it is needed. On the other hand, when the
client code needs to access the same database procedures, the most efficient way to do that isto
be able to make a single call to an external procedure (Progress . r file) on the Server, which
takes INPUT parameters and returns whatever the result isas OUTPUT parameters. Making a
single call like this to a stateless AppServer session does not bind the client to the server, and
getsthe resultsin asingle AppServer cal. By contrast, running an internal procedure inside a
larger .r file requires making a call to establish the connection and run the .r file as a persistent
procedure, then aseparate call to run an internal procedure entry point insideit, and then another
call to delete the server procedure. The client isbound to the AppServer session for the duration
of this process.
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To improve functionality, managers use a technique of isolating database access code in
external .p’sto be run from the client, and then including those in a version of the same code
that runs on the server.

The common includefile, afpromngrp.i, has codein its Main Block that defines an internal
procedure with the same name as each external procedure that contains server-side-only code.
This set of internal procedure definitions is compiled into the procedure that includes the
common code only is the server-side preprocessor is defined:

&IF DEFINED(server-side) <> 0 &THEN

PROCEDURE afbldclicp: {af/app/afbldclicp.p} END PROCEDURE.

PROCEDURE afchkpdexp: {af/app/afchkpdexp.p} END PROCEDURE.

PROCEDURE afgetpdatp: {af/app/afgetpdatp.p} END PROCEDURE.

PROCEDURE afsetpdatp: {af/app/afsetpdatp.p} END PROCEDURE.

PROCEDURE afupdcadbp: {af/app/afupdcadbp.p} END PROCEDURE.

PROCEDURE afdelsprop: {af/app/afdelsprop.p} END PROCEDURE.
&ENDIF

In this way the version of the Manager that runs on the server isasingle large persistent
procedure that incorporates all the database access code as well asthe common code. Thisisan
efficient way to operate because the Managers are pre-started and left running for the duration
of the AppServer session. Note that this version of the Manager is also the one that runsif you
arerunning locally, without an AppServer.

Each of the .p filesis also compiled as a separate unit, so that its code can run from aclient
session. Because each must be asimple procedure call, not acall to aninternal procedureinside
some larger file, all the executable code for these data access procedures must be in the Main
Block, the part of the file that is executed when the procedure runs, as shown in Figure 6-2.

efpadripp ArSana
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{eioanmgpi}
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diclipp | <
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Figure 6-2: Executable code in main block
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From aclient session, the dataaccess proceduresarerun asindividua . r filesonthe AppServer,
as shown in Figure 6-3.

afproservrp.p
&GLOB server-side YES
{afpromngrp.i}

afpromngrp.i
buildClientCache:
RN afbldclicp.

y
INPUT pcCodes OUTPUT phTable

A

Afbldclicp:

Figure 6-3: Data access file

Within the server session itself, or when there is no separate AppServer, the dataaccess codeis
compiled right into the Manager itself.
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For example, hereis an excerpt of the code in the Main Block of the first support procedure for
the Profile Manager, afbldclicp.p, which builds the temp-table cache of profile valuesfor a
user and returnsit to the session where that user is running:

/ Y Fedededededededededededefdedddefdeddededdddd M a-i n Bl ocC k Fededededededefded el Nl dddeddedededededddd X /

DEFINE INPUT PARAMETER pcProfileTypeCodes AS CHARACTER NO-UNDO.
DEFINE OUTPUT PARAMETER TABLE FOR ttProfileData.
/* loop around profile codes for profie type */
FOR EACH gsc_profile_code NO-LOCK
WHERE gsc_profile_code.profile_type_obj =
gsc_profile_type.profile_type_obj:
FOR EACH gsm_profile_data NO-LOCK
WHERE gsm_profile_data.USER_obj = dUserObj
AND gsm_profile_data.profile_type_obj =
gsc_profile_code.profile_type_obj
AND gsm_profile_data.profile_code_obj =
gsc_profile_code.profile_code_obj:

CREATE ttProfileData.
BUFFER-COPY gsm_profile_data TO ttProfileData
ASSIGN cProfileTypeCode = gsc_profile_type.profile_type_code
cProfileCode = gsc_profile_code.profile_code
cAction = "NON":U.
END. /* each profile data */

Note that the procedure can take whatever input and output parametersit needs. This one takes
alist of profile type codes as input and returns the resulting temp-table of all values of those
types for the current user. Thisisthen kept on the client to be used during the session. In some
cases you may find the parametersin the Definitions section of the procedure rather than the
Main Block. Thisisjust an organizational choice and doesn’t affect how the procedure
compiles.

Becausethisiscodefrom one of the Managersitself, it makes direct referencesto the repository
database tables. In code that you write in your application, including in custom Managers you
create, you should use the available API for the Manager, along with general purpose routines
such as getEntityDescription, to get datafrom the repository without direct reference to table
and field names. The APIsis supported and kept compatible in the future; the specifics of the

underlying table structure may be subject to change in future rel eases of the product.
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Becausethiscodeisloading atemp-table of datafor the client, it should not be run on theremote
part of adistributed Manager, but only in the client part of a distributed Manager, or in a
Manager that is being run without AppServer. Thusif you look at the Main Block of the
common code include file, you see areference that is found frequently in the Manager code:

IF NOT (SESSION:REMOTE OR SESSION:CLIENT-TYPE = "WEBSPEED":U) THEN
RUN buildClientCache(INPUT "":U). /* Tload temp-table on client */

Checking the SESSION aobject tells the code whether it has been started on an AppServer
session or WebSpeed agent. If thisis not the case, then the code runs the internal procedure
buildClientCache. Thiscodeisinthe Main Block of theincludefile, soitisrun assoon asthe
Manager isfirst executed on session startup.

Looking next at buildClientCache itself, you can see an example of how the internal versus
external partitioning is used in the code:

PROCEDURE buildClientCache:
DEFINE INPUT PARAMETER pcProfileTypeCodes AS CHARACTER NO-UNDO.

IF NOT (SESSION:REMOTE OR SESSION:CLIENT-TYPE = "WEBSPEED":U) THEN
DO:
EMPTY TEMP-TABLE ttProfileData.

&IF DEFINED(server-side) <> 0 &THEN
RUN afbldcTicp (INPUT pcProfileTypeCodes,
OUTPUT TABLE ttProfileData).
&ELSE
RUN af/app/afbldclicp.p ON gshAstraAppserver (INPUT pcProfileTypeCodes,
OUTPUT TABLE ttProfileData).
&ENDIF

END.

END PROCEDURE.

First it checks the REMOTE parameter as before. Then it starts by emptying the Profile Data
temp-tablein casethereisany leftover datainit. Thiscould bethe caseif the sessionisrestarted.

Next comesthe code block of interest. What it says, in effect, isif thisisthe server-side version
of the Manager, compilein aRUN statement to run the cache-loading procedure afb1dclicp as
an internal procedure within the Manager. Otherwise compile in a statement to run it as an
external procedure on the default AppServer handle.
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Thisisnot acoding styleto follow in new code that you write, because new featuresin the 4GL
allow you to achieve the same flexibility without this structure. But within the existing
Managers, it works effectively.

6.2.3 How the manager code runs on the server

This example shows one way the managers run code without binding the AppServer session, by
packaging that code asindividually callable external procedures. There is another technique as
well that you see in the Manager code that also merits explaining.

Sometimes the code to be called from the client cannot effectively be packaged up into a
separate .p file Infact, aprocedure on the client sometimes really needs to call itself on the
server in order to return needed information. In other words, the client session needsto be able
torun aprocedure asif it were implemented locally. If the code for the procedure cannot be
local, then the version of that procedure on the client needsto run adifferent version of itself on
the server, where the code resides that, among other things, accesses the database.

In this case the server code is embedded inside an internal procedure that is part of the
client-side Manager. However, the server-specific code is compiled out of the client Manager.
So the entry point name exists on both sides of the server connection, but the codeinsideis
different.

Let’slook an example from the Genera Manager thistime, in the source file
af/app/rygenmgrp.i. The procedure getEntityDescription isavery useful general-purpose
routinethat can return the value of any field in the database, given the mnemonic or dump name
of the table, the name of thefield, and the unique Object ID key value for the record within the
table.

Because getEntityDescription can return the value of any field, thereis no practical way for the
client to cache al the data it might need to look at. For this reason, if code runs the procedure

on the client, the client code turns around and runs the same procedure name on the server. So
first the procedure defines the parameters common to both client and server code:

PROCEDURE getEntityDescription:

DEFINE INPUT PARAMETER pcEntityMnemonic AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER pdEntityObj AS DECIMAL NO-UNDO.
DEFINE INPUT PARAMETER pcFieldName AS CHARACTER NO-UNDO.
DEFINE OUTPUT PARAMETER pcEntityDescriptor AS CHARACTER NO-UNDO.
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Then it uses the server -side preprocessor to compilein acall to the server if server-sideis not
defined. Theincludefile dynlaunch.q that drivesthe call isthe most efficient way to make a
call toaninternal procedureinside aserver-side program, and return valuesfrom that procedure.
Its named include file argumentsinclude the name of the procedure or Manager to run or access
on the server; the name of the internal procedure to run; and a set of three arguments for each
parameter to the internal procedure that specify the parameter’sINPUT, OUTPUT, or
INPUT-OUTPUT mode, the parameter name, and its datatype. The dynlaunch.i includefile
turns thisinto adynamic reference to the internal procedure that does all itswork with asingle
AppServer hit:

&IF DEFINED(server-side) = 0 &THEN

{
dynlaunch.i &PLIP = "'GeneralManager'"
&iProc = "'getEntityDescription'"
&compileStaticCall = NO
&model = INPUT &parml = pcEntityMnemonic
&dataTypel = CHARACTER
&mode2 = INPUT &parm2 = pdEntityObj
&dataType2 = DECIMAL
&mode3 = INPUT &parm3 = pcFieldName
&dataType3 = CHARACTER
&mode4 = OUTPUT &parm4 = pcEntityDescriptor
&dataType4 = CHARACTER
}

IF ERROR-STATUS:ERROR OR RETURN-VALUE <> "":U THEN RETURN ERROR
RETURN-VALUE.

Thisisdifferent from the previous example, where the server codeisrun asaseparate procedure
when needed and then goes away. In this case, the procedure you want to run isinside the
server-side General Manager that is aready up and running, so you do not want to run a new
copy of it. Thedynlaunch.i file workswhether the server-side program is already running as
a persistent procedure or Manager, or whether it needs to be started for the request and then
terminated when it returns.
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Thisisthe end of the code that gets run if the procedure is compiled for the client. Following
thisisan & EL SE block that is compiled if the code is compiled for the server. Thisisthe guts
of getEntityDescription, the code that does all the work:

&ELSE
DEFINE VARIABLE cQueryPrepareString AS CHARACTER NO-UNDO.
DEFINE VARIABLE cTableObjectFieldName AS CHARACTER NO-UNDO.
DEFINE VARIABLE cTableBase AS CHARACTER NO-UNDO.
DEFINE VARIABLE hQuery AS HANDLE NO-UNDO.
DEFINE VARIABLE hBuffer AS HANDLE NO-UNDO.
DEFINE VARIABLE hDescriptionField AS HANDLE NO-UNDO.
DEFINE VARIABLE hCurrentField AS HANDLE NO-UNDO.
DEFINE VARIABLE iFieldLoop AS INTEGER NO-UNDO.

FIND ttEntityMnemonic WHERE
ttEntityMnemonic.entity_mnemonic = pcEntityMnemonic
NO-ERROR.

.etc.

Inthisway codein asinglefile (the common code includefilein this case) can be compiled two
different ways to execute in a coordinated fashion between client and server.

6.3 Using the Session Manager

The Progress Dynamics Session Manager handles awide range of application functions. For a
complete description of each Manager, see the Progress Dynamics Managers APl Reference
manual. Major areas covered by the Session Manager include the support for context
management, setting and getting properties, launching procedures, error and messaging
management, hel p management, and email and session logon support. This section includes:

. Context management
. Property management

e Managing procedures and containers

6.3.1 Context management

The Session Manager keeps track of information that must span the client/server divide, i.e.
information that must be available to business|ogic regardless of whether it isrunning client or
server side. Business logic should not have to be concerned with where it is being run and
should function exactly the same in any environment.
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To facilitate this the repository database has a context database table, shown in Figure 64,
called gsm_server_context. Thistableisageneric table used to store context information of
any kind between stateless AppServer connections.
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Figure 6—4: Context database table definitions

Asyou can see from the table definition, all context records are identified by a session_obj,
which joinsto a session record in a separate gst_session table. Thisis based on the
session:server-connection-id which provides a unique code for the current client
connection. The ID is maintained from the time of connection to the AppServer until a
disconnect statement. The value is also available to the client viathe c1ient-connection-1id
attribute of the AppServer object handleif an AppServer isin use.
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For code portability when not using AppServer, code alwaysrefersto the global shared variable
gscSessionId, whichyou saw earlier inglobals.i, rather than the
session:server-connection-id. Thisis set during application start-up on the client. On the
server it is set during session activation and reset on deactivation. The type of information that
is stored by the framework itself in the context table includes user information, security
information, etc.

The context table stores adate and time stamp for each value, indicating when it was|ast set and
the name and value of theinformation itself. The context_name field istherefore just aproperty
name.

Apart from adeleteContext call to destroy the context information for a user, the API that
provides applications access to the context table is afunction of property management.

6.3.2 Property management

The Session Manager on the client maintains atemp-table of property values representing
context information needed by the client. For values stored in the temp-table, no server cal is
necessary to retrieve avalue. Thistemp-tableisinitialized at session start-up with valuesfor the
standard client properties such as User ID and login company. These values are then passed to
the server if they are also needed there. Only propertiesthat are solely maintained on the client
can be cached locally ontheclient in thisway, even though their values can be read server-side.
If it is possible for code to modify the property value on the server, then the client temp-table
cannot have the property value, and the client must always redirect the request for the property
to the server.

The Session Manager is aso used for client-side properties that do not need to be reflected on
the server. For these properties, the value is only managed on the client. This can be a useful
and efficient mechanism for temporary storage of information between program calls, asthe
Session Manager isalwaysinitiated at the start of every session and runsin every client session.

If thereis no AppServer connection, then the server version of the Session Manager isrun on
theclient. Inthiscase, al properties are cached in the temp-table and the context database table
isnot used.
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In addition to the many standard properties already defined, application code can define and
store any additional properties just by passing them to the Session Manager. There are two
simple callsto do this:

getPropertyList (INPUT pcPropertyList ASCHARACTER, INPUT plSessionOnly
ASLOGICAL) RETURNS CHARACTER — Thisfunction retrieves the specified
property values from the local temp-tableif they’'re available. If they are not available in
the temp-table, then the function makes a call to the AppServer to check the context
database table. If the session only flag is set to YES and the request is made on the client
side, then the context database table is not checked. The input property list can also be a
comma-separated list of property names. The return value is a CHR(3)-delimited list of
values. It s advisable to get (and set) as many values together as possible if they need to
be retrieved from the server, to minimize AppServer traffic:

DYNAMIC-FUNCTION(“getPropertyList”:U IN gshSessionManager
( INPUT pcPropertylist,
INPUT pl1SessionOnly ).

SetPropertyList (INPUT pcPropertyList ASCHARACTER, INPUT
pcPropertyValuesAS CHARACTER, INPUT plSessionOnly ASLOGICAL)
RETURNS LOGICAL — Thisfunction sets the specified property valuesin the local
temp-tableif itisrun on the client side. If it isinvoked on the client and the Session-Only
flag is set to NO, then the property is also set in the context database table for use by the
remote session:

DYNAMIC-FUNCTION(“setPropertyList”:U IN gshSessionManager
( INPUT pcPropertylist,
INPUT pcPropertyValues,
INPUT pl1SessionOnly ).

Here are afew things to keep in mind when you use these functions:

As noted, you can define anew property just by using it in acall to setPropertyList. For
this reason, it isimportant to check for spelling errorsin calls to the function, because an
attempt to set a property using the wrong name silently creates a new property with the
wrong name and set its value instead.
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. Always consider which property values are needed on the client and which are needed on
the server. Y ou can use the property functions and the context table to store any
information that may be needed el sewhere in the application. If it is needed only by other
client-side code, then always set the Session-Only flag to YES. In thisway, the valueis
stored only in the client temp-table. If business logic on the server could use or set the
value, then you must set the Session-Only flag to NO and consider that every timeyou set
the property, or retrieve it from the client, you incur an AppServer hit.

e Tosetaproperty valueto null, use an empty string (“"), not the Progress unknown value

).

6.3.3 Managing procedures and containers

The central purpose of the Session Manager isto control al the running objects in the system,
including the other Managers, application components, and supporting business logic
procedures. Much of this work happens automatically, based on information defined in many
places, such as:

e The Configuration File and Connection Managers, which define which Managers are
started for each Session Type, what the startup options are, etc.

. Menus and Toolbars, which launch other objects, both static and dynamic, on Choose of
abutton or menu item, as defined in the Toolbar and Menu Designer.

. Definitions of custom super procedures for objects in the object Property sheets or the
Repository Maintenance tool, which cause the Session Manager to start these supporting
objects and make them super procedures.

. Application code that starts and makes requests of business logic procedures.

This section describes the procedures in the Session Manager’s APl that you can usein your
applications to control the running of other application objects, both static and dynamic.
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Using launchProcedure and launch.i

Cdll launchProcedur e to start any persistent procedure your application needs:

RUN TaunchProcedure IN gshSessionManager
( INPUT pcPhysicalName,
INPUT pl10nceOnly,
INPUT pcOnAppserver,
INPUT pcAppserverPartition
INPUT plRunPermanent,
OUTPUT phProcedureHandle )

See the Progress Dynamics Managers APl Reference manual for moreinformation on thiscall.
Y our code should normally not run launchProcedure directly. Instead, the launch.i and
dynlaunch.1 includefilesact asawrapper for callsto TaunchProcedure, allowing you to name
both an external procedure to run and also the name of an entry point inside it, along with any
INPUT and OUTPUT parameters to the internal procedure and other details that help
encapsulate the calls. dynlaunch.i is the generally preferred include file to use if you do not
require access to the server-side procedure after your request completes. It dealswith the entire
request in asingle AppServer call.

Using launchContainer

Y ou have aready seen the launchContainer call in action many times. Thisiswhat the
Dynamic Launcher uses, to start a dynamic container that you need to test. It iswhat the
AppBuilder runsif you press the runner icon for an open container. It is aso used from the
Toolbar and Menu support codein toolbar.p to start containersthat are run on Choose of amenu
item or toolbar button.

Y ou can use launchContainer within your own application code as well. One important useis
to help you integrate existing menus or windows in an older application with new modules that
you' re developing in Progress Dynamics. Buttons or menu items added to your current
application can launch dynamic containers built in Progress Dynamics, so that both can become
part of asingle integrated application. This section shows an example of how to do this.
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First look at the launchContainer call itself:

RUN TaunchContainer IN gshSessionManager

( INPUT pcObjectFileName,
INPUT pcPhysicalName,
INPUT pclLogicalName,
INPUT p10nceOnly,
INPUT pcInstanceAttributes,
INPUT pcChildDataKey,
INPUT pcRunAttribute,
INPUT pcContainerMode,
INPUT phParentWindow,
INPUT phParentProcedure,
INPUT phObjectProcedure,
OUTPUT phProcedureHandle,
OUTPUT pcProcedureType).

The launchContainer call takes the following parameters:

. INPUT pcObjectFileName (CHARACTER) — The object filename used when you do
not know the physical and logical names. Use this parameter to launch aphysical object
(static procedure) rather than a dynamic object.

. INPUT pcPhysicalName(CHARACTER) — The physical object name (with path and
extension) if known. The difference between this and the Object File Name can be
confusing. Thisisnot anindividual static procedure to support a single window. Rather it
isthe single driver procedure that instantiates all windows at runtime. For standard
dynamic windows, always set this parameter to the procedure ry/uib/rydyncontw.w,
whichisthe standard framework procedure used to create any dynamic container window.
For Progress Dynamics Treeview windows, specify the file ry/uib/rydyntreew.w.

. INPUT pcL ogicalName (CHARACTER) — Thelogical object name of the container.
Thisis the name you gave to the container window when you created it.

. INPUT plOnceOnly (LOGICAL) — Thislogical flag indicates whether there may be
more than one instance of this procedure running concurrently. If it is FALSE, then the
Session manager checks whether there is already a running instance of the object in
memory, and if so, reuses that. There is a Progress Dynamics ADM2 container property
called MultilnstanceActivated that is set to reflect the user preference for multiple
windows. Users can set thisin the File- Preferences window from the Progress
Dynamics Development or Administration windows. This choice is overridden if the
object does not support multiple instances as identified by the MultiInstanceSupported
container property. If thisis FAL SE, then only oneinstance will ever be run, regardless of
the OnceOnly value passed in. Thiswould be the general case for Object Controllers and
filter windows.
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INPUT pclnstanceAttributes (CHARACTER) — The SmartObject instance attributes
and valuesto passto container, if any. If aninstance attributelist is passed in, the list must
bein the same standard ADM2 format asreturned to the function instancePropertyList,
with CHR(3) between entries and CHR(4) between the property name and its value within
each entry. These attributes are then set in the container prior to running initializeobject in
the container. The Session Manager procedure setAttributesinObject is used to set the
attributes.

INPUT pcChildDataK ey (CHARACTER) — The child data key if applicable. When
you invoke a Maintenance window from an Object Controller browse window, for
exampl e, the browse window passesin the key value for the selected row the Maintenance
window should start on. Thisisthe child datakey. If achild datakey is passed in and the
OnceOnly flag is NO to enable multiple instances, then a check is made for an existing
running instance with the same datakey. If oneisfound, then regardless of the OnceOnly
flag, thisinstanceisjust brought to the top, sinceit isinvalid to have multiple instances of
acontainer for the same data key. Also, if the object itself does not support multiple
instances, the data key passed in is set to blank. ChildDataK ey isa SmartObject property
you can query in order to set this parameter correctly, when thisis appropriate.

INPUT pcRunAttribute (CHARACTER) — Therun attribute if thisisrequired to pass
into the container. Thiscould be specified in the Toolbar and Menu Designer, for example,
for the action on amenu item. Thisrun attribute is different from the SmartObject
attributes and is not normally used.

INPUT pcContainerMode (CHARACTER) — Thisistheinitial operating modefor the
container: view, or update, for example. Passthisin as blank to get the default.

INPUT phParentWindow (HANDLE) — The parent (caller) window handleif known.
This could be the handle of the window invoking the new container, if you want that to be
its parent.

INPUT phParentProcedure (HANDL E) — The parent (caller) procedure handle if
known.

INPUT phObjectProcedure(HANDL E) — The parent (caller) object handle if known.
The handle of the object linked to the toolbar that contained the menu may also be passed
in, e.g. the handle of abrowser or viewer. If you use launchContainer to invoke new
windowsfrom old ones, wherethere is no meaningful parent object, this parameter can be
passed in as the unknown value.
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. OUTPUT phProcedureHandle (HANDL E) — The procedure handle of the container
being run isreturned in this Output parameter.

. OUTPUT pcProcedureType (CHARACTER) — The procedure type of the container
being run isreturned in this Output parameter. Thisis normally the string ICF.

Integrating old and new applications

This section contains an example of how to use the launchContainer procedure and the Session
Manager to combine existing application modules and new Progress Dynamics modulesin a
single application. Figure 6-5 shows a simple application window that represents any window
or menu in your current application. This one is a static SmartWindow, but any procedure
window or other application procedure will do.

+ Static Customer and OF

Figure 6-5: Sample application window

In the example, you launch Progress Dynamics containers from this window, and then later
launch the window itself from a Progress Dynamics menu.

Creating a sample application window

To create the example, follow these steps:
1 ¢ Build anew Static SmartWindow in the AppBuilder.

2 ¢ Droptwo buttonsonto it and label them Customer sand Or der s. The example uses some
of the objects from the tutorial application in the Progress Dynamics Installation Guide
and in the Getting Started with Progress Dynamics book.Y ou can use those or build any
similar objects of your own to complete the example.

3 ¢ If you use the Progress Dynamics version of the AppBuilder to create anew Static
SmartWindow, it will refer to theincludefile globals. i already in the Definition section,
as every Progress Dynamics procedure does. Otherwise you need to add it to your
procedure. Also define two variables at the scope of the procedure to hold the handles of
the Customer and Order windows to launch:

{src/adm2/globals.i}

DEFINE VARIABLE ghCustomerWin AS HANDLE NO-UNDO.
DEFINE VARIABLE ghOrderWin AS HANDLE NO-UNDO.
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4 ¢ Createaninterna procedure caled launchDynWindow. Thistakesasan Input parameter

the logical name of the window to launch, and returns its procedure handle as an Output
parameter. The parameters passed to launchContainer should be clear from the previous
explanation of the procedure. As noted, the first argument (ObjectFileName) is not used;
instead the name of the dynamic container procedure is passed in, along with the logical
name of your container. The ParentWindow argument is the handle of the window in the
sample procedure, which in our case is wiWin. The ParentProcedure parameter isits
procedure handle:

PROCEDURE TaunchDynWindow:
/7’: _____________________________________________________________________
Purpose: Uses the TlaunchContainer procedure in the Session Manager
to run a dynamic window from this static window.
Parameters: INPUT pcWindowName AS CHARACTER -- the logical window name,
OUTPUT phProcedureHandle AS HANDLE -- the new window handle

DEFINE INPUT PARAMETER pcWindowName AS CHARACTER NO-UNDO.
DEFINE OUTPUT PARAMETER phProcedureHandle AS HANDLE NO-UNDO.

DEFINE VARIABLE cProcedureType AS CHARACTER NO-UNDO.

RUN TaunchContainer IN gshSessionManager
( INPUT /* pcObjectFileName */ ny
INPUT /* pcPhysicalFileName */ "ry/uib/rydyncontw.w",

END PROCEDURE.

INPUT /* pclLogicalName */ pcWindowName,
INPUT /* p10OnceOnly */ YES,

INPUT /* pcInstanceAttributes */ "",

INPUT /* pcChildDataKey */ "

INPUT /* pcRunAttribute */ "y

INPUT /* pcContainerMode */ "view",

INPUT /* phParentWindow */ wilWin,

INPUT /* phParentProcedure */ THIS-PROCEDURE,
INPUT /* phObjectProcedure */ ?,

OUTPUT phProcedureHandle,

OUTPUT cProcedureType /* ICF */ )

5 ¢ Createtwo trigger blocks. Thefirst isfor the Choose trigger on the Customer button. Use
asthe INPUT parameter the name of one of the logical container objects from the tutorial
application or any others that you have built:

DO:

END.

RUN TaunchDynWindow (INPUT 'custbrowsewin',

OUTPUT ghCustomerWin).
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This second block of code is for the Choose trigger on the Order button:

DO:
RUN TaunchDynWindow (INPUT 'orderbrowsewin',
OUTPUT ghOrderWin).
END.

6 ¢ Thisisall you need to do to integrate your static window in with the dynamic containers.
Run it to see:
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8 ¢ Saveyour window astestlaunch.w.

Registering a static window in the Progress Dynamics repository

The next example integrates the applications in the opposite direction, invoking this static
window from aProgress Dynamics Menu Controller window. To register your static window in
the Progress Dynamics repository, follow these steps:

1 ¢ Fromthe AppBuilder’s File menu, select Register in Repository. The Register in
Repository window appears:

Add bo Repository B |
Fie. bestlunch w

Product Module: £ imel. Customer

Obisct Tupe: [smartvinday (2mareBindout = [ |

Redative Path: Carcel
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2 ¢ Select aProduct Module, and an Object Type of SmartWindow.

3 ¢ Click OK to register your window. Now you can reference it within the Progress

Dynamics development tools.

There are two object attributes that you may need to set differently from the default
settings you get when you add the object to the repository. Specifically, in order for the
Toolbar and Menu Designer to know that thisis a container object, and that it can be run

from amenu, you need to set these attributes: Container Object, and Runnable From
Menu:
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4 ¢ Todothis, openthe Repository Maintenance Tool, enter testlaunch.w asthe Object Name

and click Apply

5 ¢ Expand the SmartWindow node and the Objects node to show testlaunch.w.

6 ¢ Select the More tab in the maintenance folder and check Container Object and Runnable
From Menu on. Verify that the Run Persistent attribute is also checked on and save your

changes.
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Adding a static window to the Dynamic Menu Controller window

Here, you can use the oemenuwin menu that is part of the tutorial application, but, any menu
will do. To add the static window to a dynamic Menu Controller window, follow these steps:

1 ¢ Openthe Toolbar and Menu Designer:
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2 ¢ Enter General asthe Module. Thisfilters down the list of [tems and Bands.

3 ¢ Expandtheltem Categoriesnode, and the Sportsnode. There are two existing items: for
Customersand Orders. Add another item here called OldWindow. Alternatively, you can
create the item and add it to the proper band in a single operation, by expanding the Bands
node, then the Submenu bands node, and right clicking on the Order Entry Band to bring
up the pop-up menu, from which you select Add Item to Band.

4 ¢ Either way, you define the item as shown below:
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Enter OldWindow as the Item Reference and Menu Label, and enter a Description.

Select Launch asthe Action Type, and testlaunch.w as the Object Filename. If you
create theitem under the Sports Item Category before adding theitem to the band, then the
Item Category will befilled in for you. Otherwise, if you created the new item directly
under the band, enter Sports for the Category. Save this new item.

If you created the Item under the Sports Category, you must now expand the Bands and
Submenu bands and add the OldWindow Item to the Order Entry Band. Otherwise you
simply select the Band Item tab and set the Item sequence to 3, to add it to the menu after
the Customers and Ordersitems:

Blord Cioce: cobarst v EvmnyBard
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T A
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Exit the Toolbar and Menu Designer. Because the oemenuwin Menu Controller uses the
Order Entry band, the item you just added to it appears automatically when you run that
menu window. Test your change by running cemenuwin from the Dynamic Launcher.
Click the Destroy ADM Super Procedurestoggle on to clear the client cache of menu
items. Y our new item appears in the Order Entry menu:

=10l x|

* Customers and Orders

Fie | CrderErry Windaw Hel
£ Customers
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Select OldWindow, and the static SmartWindow appears:

 Static Customer and Order SmarlW o (=] S

[ Bomes 7] O |

So now you see how to make changesto both an existing static application, with or without
SmartObjects, and to a Progress Dynamics application, to be ableto integrate old and new
modulesin asingle session.

Using launchExternalProcess

I n addition to launching dynamic objects and 4GL windows using the Session Manager, you can
aso launch external Windows processes using the launchExter nal Process call:

RUN TaunchExternalProcess IN gshSessionManager

( INPUT pcCommandLine,
INPUT pcCurrentDirectory.
INPUT piShowWindow,

OUTPUT piResult ).

The call takes these parameters:

INPUT pcCommandLine (CHARACTER) — The command line to use, e.g.
notepad.exe <filename>.

INPUT pcCurrentDirectory (CHARACTER) — The default directory for the process.

INPUT piShowWindow (INTEGER) — The show window flag, which can have one of
these values:

—  0)— Hidden
— 1) — Normal
—  2)— Minimized
- 3)— Maximized

OUTPUT piResult (INTEGER) — Theresult of the attempted launch action; can be
either 0, which indicatesfailure, or anon-zero value, which isthe Windows handl e of new
process.

The launchExterna Process call usesthe CreateProcessA APl function in Windows NT or
2000.
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To see an example of how this works, follow these steps:
1 ¢ Add another button to your testlaunch.w window, labeled Notepad.

2 ¢ Definethis Choose trigger for it:

DO:
DEFINE VARIABLE TResult AS LOGICAL NO-UNDO.

RUN TaunchExternalProcess IN gshSessionManager
(INPUT "Notepad.exe " + THIS-PROCEDURE:FILE-NAME,
INPUT "", /* default directory */
INPUT 1, /* window state -- normal */
OUTPUT T1Result).
END.

3 ¢ Re-run your window:

 Statie Customer and Order Smartwinds

ol

Ordesz Hotepad |

4 ¢ Choose the Notepad button to bring up the MS Windows Notepad program to edit the
current procedure. (In this case, because it’ s being invoked from the AppBuilder, you see
the temporary file the AppBuilder creates for the procedure you’ re working on:

Bp-seielab - Mot epid = =IRlx

<t -aes Test Taursch, w . - =]
Tu_this_CAJOCE_Mind a5 CHARCTER INITIAL "{SChJOCT-nanultl wo-ukpe.
wersian 003000
-
1Tying preprocessor 4F
Tatd Corartwindow yes
HO-URDD
HO-UKDS,
vav  proprocessor befinitions sesveessesivesssses ug
ROCEDURE-TTRE Snar Ul ek
B ARERE. M
Sefing ADM-CONTATHES WIKDDW
lascoppd-cefine ADK-SUPPEATED-LINKE .
Data-Target, Data-Source, Page-Target, Upcste-Source, Update-Target, 71T ter —target, 51l ter ~Source
* mamo of First Framn andfor Erowse andsor FIRST query a
{escopod-cefine FRAME-RAME Fritain
& srandard Lisz pefintzions a
sz coped-Cefine ENABLED-CEIECTS butustomer budrders bunotepad =
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6.4 Using the Configuration File Manager

The Configuration File Manager is different in its construction from the other Progress
Dynamics Managers. Because it starts every other Manager in the framework, it isthe first
procedure run by Progress Dynamics on startup. Its principal procedurefileis
af/app/afxmlcfgp.p, and it does not use the techniques described in the “Manager
architecture” section of this chapter. Because the Configuration File Manager is so fundamental
to the framework, its handle is not stored as aglobal variable aswith the other basic Managers.
Instead, it makesitself a super procedure of the Progress session it isrun in, so that any
procedure in an application can run one of its entry points asif it wasin the application itself
(IN THIS-PROCEDURE, in other words), and it can be found in the session super procedure.

The “Overview of the managers’ section of this chapter summarizes the utilities that you
normally use to define and maintain manager types, session types, session properties, and other
datainthe domain of the Configuration File Manager. Moreinformation on using those utilities
isin the Progress Dynamics Administration Guide. This section notesthe API callsin this
Manager that you are most likely to want to use in your code.

6.4.1 Using the isICFRunning function

At some pointsin your code, especialy if your application is amix of new and old code and
needs to operate differently depending on whether Progress Dynamicsis running, thereisa
function to tell you that called isl CFRunning. Remember that | CF is the generic name for the
Progress Dynamics product.

For example, in the testlaunch.wfile you built earlier in this chapter, you might want to leave
out the buttonsthat run Progress Dynami cs-dependent componentsif the framework itself isnot
running. Y ou can do thisby adding thiscodeto your startupinthe Main Block of testlaunch.w
in this example:

DEFINE VARIABLE 1Dynamics AS LOGICAL NO-UNDO.

1Dynamics = DYNAMIC-FUNCTION('isICFRunning') NO-ERROR.
IF 1Dynamics NE TRUE THEN
ASSIGN buCustomer:HIDDEN = YES
buOrders:HIDDEN = YES
buNotepad:HIDDEN = YES.

Note that it isimportant to invoke the function NO-ERROR, since if the Configuration File
Manager is not running, then the icl CFRunning function is not defined, resulting in a runtime
error. You also need to make sure that you code does not have any other Progress Dynamics
dependenciesif it needsto work properly both with and without the framework.
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Admittedly thisisafairly silly example, since the test window only has buttons for Progress
Dynamics-dependent functions, but if you run testlaunch.w from aProgress session that does
not start Progress Dynamics, you can confirm that the buttons do not appear:

 Static Customer and Order Sma;

=101 x|

6.4.2 Using the getManagerHandle function

The handles of the basic Managers are available as global variables defined in
src/adm2/globals.i. New Managers and other useful handles should not be defined in this
way, to avoid the unnecessary proliferation of global variables and the need to recompile every
procedure in the framework, and also in your application, when oneis added.

For all Managers, the Configuration File Manager supports a function that returns the handle
based on the Manager’s name, or more precisely, the Manager Type Code from the Manage
Type maintenance utility under the Session menu. If you look at all the existing Managers, you
can see the Manager Type Codes for them, and also note the value of the Static Handle field.

Thefirst thing to note is that the Configuration File Manager itself is not on thelist. Thisis
because it's always the first thing started and always starts everything else, so only other
Managers are listed in the configuration information for a session.

L ook at the Static Handlefield in Figure 66 and note that all the basic Managers except for the
Connection Manager have atwo- or three-letter symbol for the handle name. Thisindicatesthat
there is a static handle for the Manager. The Connection Manager has a Static Handle code of

NON, short for none, meaning No static handle available.

* Manager Type Control ! =10] ﬂ

Fle Sesson Window Help |
€« ¢ % 9 | Est Heb |

Cugltomization Manager

Genesalt anager General Manager YES G i
Localizationhd anages Laocalization Manage: TES ™

Profiletdanagsr Frofile bManagar YES FH
RepasitoryDesigrddanager  Repasitoey Design Manager YES NON
Repozitornddanager Fiepositony banager YES Rt
Fequesitanager FRequest Manager YES NON

Rt anager Referential Integrity Manager YES YES ]

Secuityd anager Security Manager YES YES SEM
Sessiorianager Session Manager YES YES S |
Uszatlnterfacebanager Ulges Inteeface Manages YES YES MO |

b f

B e

= 2 E @ e B =1

Figure 6-6: Static Handle field of the Manager Type Control window
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If you edit the Manager Type for one of the other Managers, a Static Handle name such as
gshSessionM anager is shown. Figure 6—7 shows that there is no static handle for the
Connection Manager.

* Manager Type Maintenance - Connection anager e o [ 4
Ee Wrdow Heb
bt el i et e
Detals |
Manager Type Code | Corneclionbanager
Manags: Type Hame: |Corneclion Manages
Staic Hane [Ho St Hands rsictle 2]
¥ Syshem Owned
[+ ‘wiite b Carnilig
Manager Baration: zl
=l
Figure 6-7: Manager Type Maintenance - Connection Manager

Thisis because the Connection Manager was created after the other basic Progress Dynamics
Managers, and observes the policy of not creating new handles for new Managers.

To obtain its handle, use the getM anager Handle call:

hManager = DYNAMIC-FUNCTION( ‘getManagerHandle’, pcManagerTypeCode).

Y ou can reference the API callsin the Configuration File Manager asif they were in your
application procedure, but because no function prototypes for the functions are included, you
need to usethe DY NAMIC-FUNCTION syntax to avoid a compile-time error message that the
compiler does not recognize the function name.

Hereis an example of using this call. Note that because you do not use the global handle
variablesinglobals. i, you do not need to referencetheincludefile unlessyour code el sewhere
references one of the other Manager handles directly:

/* testManagerHandle.p -- test the getManagerHandle function. */

DEFINE VARIABLE hConn AS HANDLE NO-UNDO.

DEFINE VARIABLE hSess AS HANDLE NO-UNDO.

hConn = DYNAMIC-FUNCTION('getManagerHandle', 'ConnectionManager').

hSess = DYNAMIC-FUNCTION('getManagerHandle', 'SessionManager').

MESSAGE "The Connection Manager is running " hConn:FILE-NAME SKIP
"and the Session Manager is running" hSess:FILE-NAME.
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Run this code to see the Message window:

Message (Press HELP bo view stack trace) 3_(']
The Connection IManagsr is running ) Flouticflafappl r
and the Sassion Manager i rurning ctl { oL f: P
Help
6.4.3 Checking session types and session parameters

Each Progress Dynamics on is started up based on a session type. The session typeisthe
one parameter normally passed in to the startup command using the ICFSESSTY PE parameter
of theicfstartup Progress startup option:

Dynamics Development Properties ﬂ E

General  Shortcut I Enmpalihihlyl

g‘ Dynamics Development

Target type: Application

Target location: bin

Targst:

¥ Rurin separate memoryspace. [ Run ag different user

Start in: Ic.\dynarnicswrk

Shortcut key: IN one

Run INorma\ window j

Carmrnent: I

Find Target | Change lcon |

oK. I Cancel | Apply |

In this example, the ICFSESSTY PE used at startup, which isreally alogical session type that
can have anumber of properties of itsown, is| CFDEV. Look at the Session Types to see that
the physical session type for ICFDEV is GUI:

* Session Type Control M i o =] |
fle Option Session Windaw  Help

[ « 5 3 Ext Hel
Seszion Type Code ISe,ssiDn Type Diescriplion ﬁwical Seszion List IVdid 05 List | =]
ASICFDey AppServer Service Type for ICF Dew APP WM 32, UMIE

Diefau Diefaull Session Type GUI WiIN32 s
ICFDewhs Duramics Development with A5 GUI WIN32

ICFRurime Dyrarics Run Time Erpronment GUILWEC WiN32

ICPWS ICF wWebSpeed Session WBS APP WWIN3ZUMEL
itb_E0dundep Fioundtable 090dyrne-dep AppSerer APF W32

ik 091 dyndep Fourdizble 091 dyredep bppServer APP WiNI2

b0 dyndesy Rourdiable 091 dyr-dey AppServer  APP TN 32

rib_ 091 dypntst Roundiable 091dyretst AppServes APP wiME2

-
Hm = 2B Y B V=)
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Use the getPhysical SessionType function to query the physical session type:

CType = DYNAMIC-FUNCTION(‘getPhysicalSessionType’).

These are the possible physical types:

APP — If the SESSION:CLIENT-TYPE isAPPSERVER, it isan AppServer session.

BTC — If the SESSION:CLIENT-TYPE is4GLCLIENT, and
SESSION:BATCH-MODE isyes, it isabatch client.

CUI — If the SESSION:CLIENT-TYPE is4GLCLIENT, and the
SESSION:DISPLAY-TYPEis“TTY”, itisacharacter client.

GUI — If the SESSION:CLIENT-TYPE is4GLCLIENT, and neither of the previous 2
conditions were met, it isa GUI client.

WBC — If the SESSION:CLIENT-TYPE isWEBCLIENT, it is a WebClient session.

WBS — If the SESSION:CLIENT-TY PE isWEBSPEED, it is a WebSpeed Transaction
Agent.

If none of the previous conditions have been met, the physical session typeisleft blank,
indicating that the physical session type is unrecognized.

Y ou can a'so access the values of any of the session properties, or even define new properties
of your own, using the getSessionParam and setSessionParam functions:

cParamValue = DYNAMIC-FUNCTION(‘getSessionParam’, pcParam).

TResult = DYNAMIC-FUNCTION( ‘setSessionParam’, pcParam, pcValue).
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Hereis an example of using these. If you set a parameter that was not defined before, it is
defined for you and you can retrieve its value | ater:

/* testSessionParam.p -- tests get/setSessionParam and
getPhysicalSessionType in the Configuration File Manager). */

DEFINE VARIABLE cSessType AS CHARACTER NO-UNDO.
DEFINE VARIABLE clocal AS CHARACTER NO-UNDO.
DEFINE VARIABLE cFoobar AS CHARACTER NO-UNDO.
DEFINE VARIABLE cPhysical AS CHARACTER NO-UNDO.
cSessType = DYNAMIC-FUNCTION('getsessionparam','icfsesstype').
cLocal = DYNAMIC-FUNCTION('getsessionparam','run_local').
DYNAMIC-FUNCTION('setsessionparam', 'foobar', 'yes-indeed').
cFoobar = DYNAMIC-FUNCTION('getsessionparam', 'foobar').
cPhysical = DYNAMIC-FUNCTION('getphysicalsessiontype').
MESSAGE "ICFSessType is " cSessType SKIP

"Run_Tocal is " clLocal SKIP

"New Foobar is " cFoobar SKIP

"Physical Type is" cPhysical.

Running this code results in this M essage window:

ICFSessType is ICFDEY
Run_localls  YES

Mew Focber s yes-indeed
Phiysical Type b GUT

For more information about other API calls see the Configuration File Manager section in the
Progress Dynamics Managers API Reference.

Using the Connection Manager

The Configuration File Manager starts the Connection Manager during the startup process. In
fact, the Configuration File Manager assumes that the Connection Manager isthefirst manager
specified in the Managers section of the ICFCONFIG. XML file.

The Connection Manager isauniversal API that wraps the different types of services so that
developers can connect to the services using a standard API.

To provide the specific communication to each type of service, there must be a Service Type
Manager procedure for the service. The framework provides a Database Manager, an
AppServer Manager, and a JMS Manager for you to take care of communicating with their
respective Service Types. To make a connection to the service, the programmer simply makes
acall to the Connection Manager with the name of the service to be connected.
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The Service Types and service connection data are all stored in the database and those that are
required at startup are written to the ICFCONFIG. XML file. The Configuration File Manager

takes care of calling the Connection Manager to establish the initial connections. The Service

Types are maintained in the Service Type Control window under the Session menu:

* Service Type Contral Sy o x|
Fie  Session Wirdow Help

R T S Exl Hep
Senvice Typs Code  [|Seivice Tyoe Desaiplion M enagemerd Dk =
Diatabase Databaze Conneclion afchconmaip.p

I JMS Patblion SFmacarmgpp

)

‘ 2
e 2@ £ 0 7 L gal

When the Session Manager itself starts up, it obtains a complete list of all the services and
service types that the session has access to and provides these to the Connection Manager. The
Connection Manager only connects to these services upon request.

The protocol required to communicate with a service is asfollows:

1. Register the Service Type Manager.

To register the Service Type Manager of the service, the application must start the Service
Type Manager as a persistent procedure, and then making a call to the procedure
setServiceTypeManager in the Connection Manager. Remember that there is no global
variable for the Connection manager, so you need to run getManagerHandle to obtain it:

hConnection = DYNAMIC-FUNCTION(‘getManagerHandle’, ‘ConnectionManager’).
RUN MyService.p PERSISTENT SET hMyService.

RUN getServiceTypeManager IN hConnection (INPUT hMyService).

Once the Service Type Manager has been registered, any calls that are made to the
Connection Manager are diverted to the appropriate Service Type Manager.

2. Register the service.

To register a service, the application needs to make a call to register Service in the
Connection Manager, passing the handle to a buffer that contains the related data:

RUN registerService IN hConnection ( INPUT bMyService).
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Connect to the service.

To connect to a service the application needs to call connectService in the Connection
Manager passing the name of the service to be connected:

RUN connectService IN hConnection (‘MyService’).

Disconnect from the service.

To disconnect a service the application calls disconnectSer vice in the Connection
Manager passing the name of the service to be disconnected:

RUN disconnectService IN hConnection (‘MyService’).

Interact with the service.

Callsto interact with a service are summarized as follows:

T1Connected = DYNAMIC-FUNCTION( ‘isConnected’ IN hConnection,
pcServiceName AS CHARACTER).

cServiceHandle = DYNAMIC-FUNCTION(‘getServiceHandle’ In hConnection,
pcServiceName)
/* Note that the handle is returned as character string */

cPhysicalService = DYNAMIC-FUNCTION(‘getPhysicalService’ IN hConnection,
pcMyService).

cConnectionString = DYNAMIC-FUNCTION(‘getConnectionString’ IN
hConnection, pcMyService).
/* This returns the character string needed to connect to the service */
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cConnectionParams = DYNAMIC-FUNCTION(‘getConnectionParams’ IN
hConnection,

pcMyService).
/* This returns the connection parameter string as it is stored on the
database.*/

6.6 Using the Profile Manager

This section contains an example that enhances the user profile settings for dynamic Browsers,
alowing column resizing, moving, and sorting to be saved to the repository as user preferences.
Frank Beusenberg of Progress Software created the original code for this example. This
behavior hasbeen integrated into the framework asastandard featurein adlightly different way.
It serves as an excellent example of extending the standard Objects, their attributes, and their
behavior, as well as using the Managersto assist you in this.

Y ou aready know that the framework saves window sizes and positions for each user. This
exampleallows usersto change column sizes, column order, and column sorting, and save these
as permanent preferences as well.

This example uses the following Profile Manager calls:
e checkProfileDataExists
e getProfileData

. setProfileData

In addition, it contains some confirmation questions and messages to put up using the

{aferrortxt.i} message include file, and the askQuestion and showM essages calls from the
Session Manager API.

The final result is a popup menu, available on Browsers where users can select whether
selecting a column header should be used to move columns or to sort on a column. They can
also save their browser settings or reset to the browser’ s original settings:

* Customer Selection e =10l x|

Z Urpon Frishes
ZFHaoogs

4 Go Fisking Lid

S Malch Paint Terriz
& Fanatical Atletes
7 Aprabics valing Ky
EGame Set Match

e 2@ T LB FOo@
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6.6.1 Creating user profile codes and types

To create user profile types and codes and to extend the set of User Profile Codes and Types
that are supplied with the framework, follow these steps:

1 ¢ Choosethe User Profile Code Control from the Progress Dynamics Administration
Session menu:

| Sessian  System  Trensaction

Manager Type Contrel
Sesgion Type Cantral
Service Typa Cantrol
Sesson Property Control
Logical Service Cantral
Phipsical Service Control

The Profile Types Maintenance - Browser window appears.

=10l x|

* Profile Type Maintenance - Browser
Eie Window Heb
ol e Al L L ¥ Edl Hep

Retals | Proie Codes | Code |

Ficile Type Code: [iiowan
Prafils Trpe Dasciptiar: |Browse: sivedposilion s2lbrigs
7 Cient Piofle Type
™ Serve: Frofile Type
[+ Puoile Type Aclive

Here you see the built-in codesthat allow you to save window sizes and other preferences
to the profile tables.

2 ¢ PressAdd.
3 ¢ Namethe new code Browser and give it a Description.

4 ¢ LeaveClient Profile Type checked on, but uncheck Server Profile Type. This
combination tells the Profile Manager that thisis a code that is maintained on the client
side of the profile cache at runtime, but not on the server side. This saves the overhead of
sending every client setting change back to the server asit is made. All changes are sent
back to the server to be written into the database at the end of the session.

5 ¢ LeavetheProfile Type Active toggle checked.

6 ¢ Savethisnew Profile Type.
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7 ¢ Select the Code tab to add specific codes to the type. Press Add in the Toolbar inside the
tab folder and add a code called Columns and a Profile Description:

* Profile Type Maintenance - Browser
e Window Help

oy X A e B

=10] >

Esl Hen

Profile Diescription: | Column sizng

Profie Manalve: =]

8 ¢ Savethisand press Add again.

9¢ Add asecond code called Sorting with its own description, Column sorting, and save.

10 ¢ Select the Profile Codes tab to see both of your new codes.

11 ¢ Exit the Profile Type Maintenance window and see your new Type added to the list:

* Profile Type Contral

=18 x|

Ext Heln

Frofin Tyoe Loce| Frofie Type Descigdon __[Clent Pclie Tupe) Servar Frolie Type[Frolis Twe Acihe |~
Blowza Breansat on s=llrg: YES 0 [ES o)
Bivfiters Bromuse Fier YES 1] YES
Genesat General Uses Seftings YES 1) YES
FiepFhers Repon Fler Sellngs YES YES YES
SO0 SO0 selings YES L) ES
WWirdiowy Wirdow seftings YES NO YES
T e T
6.6.2 Creating new browser properties

Now you can start to create the code to support your new feature. Thisis an extension to the
standard Browser behavior, so you use the custom files for your changes.

First you need to define two new properties that the Browser code will need. These are:

BrowsePopupActive — Thislogical property could be set to disable the Popup menu so
that users can’t change the appearance of a Browser.

BrowseColumnsM ovable— Thislogical property indicates whether selecting a column

header allows the column to be moved (if the property is TRUE) or allows sorting on the
column (if the property is FALSE).
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If you were doing this for a standard ADM2 application that is not using Progress Dynamics,
you would definethese new propertiesin acustom includefilethat ispart of the classdefinition.
For the Browser thisis src/adm2/custom/br spropcustom.i. Y ou would copy thisfileto alocal
directory with the same relative path, and edit it to add your properties, adding the lines shown
in bold below to the template code in the Main Block of theincludefile:

/* PROPERTY CODE FOR ADM2 NON-DYNAMICS CUSTOMIZATION */

&IF "{&ADMSuper}":U EQ "":U &THEN
{src/adm2/custom/brsprtocustom.i}

&ENDIF

&GLOBAL-DEFINE xpBrowsePopupActive /* Is the Browse POPUP Menu active? */
&GLOBAL-DEFINE xpBrowseColumnsMovable /* Are the Browse Columns Movable? */

&IF "{&ADMSuper}":U = "":U &THEN
ghADMProps : ADD-NEW-FIELD( "BrowsePopupActive":U, "LOGICAL":U, 0, ?, YES ).
ghADMProps : ADD-NEW-FIELD( "BrowseColumnsMovable":U, "LOGICAL":U, 0, ?, NO
).
&ENDIF

The xp preprocessorstell the framework that references to the properties can be made directly,
by reading the property values out of the temp-table record where they are stored, whichisan
optimization over running a function to access them. The ADD-NEW-FIELD statements add
fields to hold the properties to this temp-table, with a data-type of LOGICAL, no extent, no
specific format, and an initial value of YES and NO respectively.

When you re-compile the dynamic Browser procedure later, these two custom propertieswould
be added to its definition.

However, as explained el sewhere, Progress Dynamics does not use these property includefiles,
neither the standard onesfor SmartObject classes nor the custom ones for extended classes. All
attributes are defined in the repository, and it is here that the Progress Dynamics runtime engine
looks to assemble the list of all attributes for an Object.

For this reason, you do not use the custom property include file to define extended properties
for aclass. Instead, you simply define them in the repository. To do this, you need to define the
attributes and then associate them with the dynamic Browser.
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To define the attributes, follow these steps:
1 ¢ ChooseAttributes—Attribute Control from the Progress Dynamics Devel opment menu.

2 ¢ Press Add to define anew attribute in the Attribute Maintenance window:

* Attribute Maintenance R ! o ] 34
File window Help
e WD X W Zle € 3 5 e | 0K Cancel Help
Dietailz ]
Attribute Group: |Browser LI
Attribute Label [BrowsePopupdctive
I arrative: | This logical property can be zet to disable the Popup menu <o that uzers ;l
can't changs the appearance of 2 Browser
=
[Data Type: |Logical x E Obyect Types; ;I
el
Runtirme and R ealization Settings
Constant Lewel: |Instance Level X I [ Private
I Runtime Dy [~ System Owned
[~ Derived Valus [~ Design Only
Ovemde Tupe
& Mone - Allow direct access to atinbute value
" Get -Force valee to be refmeved using et function
" Set - Force value to be saved using set function
" Both - Force use of both set and oet funchons
Froperty List Settings
Lookup Type: ]Free Text j
Lookup % alue: ;I
&l

3 ¢ Define each of the two new attributes in turn as shown in theprevious figure.
4 ¢ Put them in the Browser Attribute Group, and give them a Data Type of L ogical.

5 ¢ Leavethe Constant Level at its default value of I nstance L evel, which means that the
attribute values can be defined for a Browser instance. None of the toggles apply.

6 ¢ Leavethe Override Type at its default value of None.

7 ¢ Leavethe Lookup Type at its default value of Free Text. In fact, the dynamic property
sheet will recognize the datatype of Logical and automatically present True and False and
the two valid choices for a user setting the property values for an Object.
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Note that the Object Types list in thiswindow is not enabled for input. This displays the
Object Types the attribute has been added to, but is not directly updatable. After you
complete the next step of adding the attributes to the DynBrow class, then you can return
to thiswindow and verify that the DynBrow class is shown as the Object Type for the
attributes.

Save each of the two new attributesin turn.

When you return to the Attribute Control browse, press Refresh to see the two new
Browser attributes along with all the standard ones:

* Attribute Control _|of ||
File Window Help
& % » | Esit Help |
Attibute Group; [Brovsaer -
Data Tupe: |<aLl1= hd Refresh
|astribute Label [Bttibute Gioup Name [System Dwnedlitiibute Marative |-
ErawseColumnLabels Browsar NO CHA[3) Delimited st of brow |
 BrowzeColumnshd ovable 1] This logical propery indicate:
BrowseC aumniv/idths Browser HO CHR{3) list of brovese cc!hrnr-l |
BrowzeH ande Browser YES The handle of the browse cc
Browselritted Browser YES TRUE # the SmartBrowss he
BrowseP opupdictive Browssr MO This logical property can be
Calciwidth Browser TES Determines whether the widt g |
| 2 S #H ¥ R LD @

Although you have put the new attributesinto the Browser group, thisisonly an informal
grouping. Next you must follow these steps to add them explicitly to the DynBrow class
for the dynamic Browser, so that they are added to the Object attributes at runtime.

Go into the Object Type Control from the Progress Dynamics Development menu:

* Dynamics Development i i - IEII}_]I
File  Attributes !r Objects Build Wizards Links Wi Help i
el I [ Obiect Type Control [ IJI]_ |
"""""""""""""" SrnartLink Type Control |
Dynarizs Admin - | ayaut Conkral | 0347 /2002 :

10 ¢ Here you must expand the Base node down through AppServer, Visual, Container,

DataVisual, and Browser to locate the DynBrow class. As noted elsewhere, the hierarchy
of this Object Type treeview does not fully represent the hierarchy of classes for every
Object Type, as some classes (such as AppServer) are only used optionally or only used
by a subset of the Objects at that level.
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11 ¢ Expand the DynBrow node and then right click on the Attributes node to see the popup
menu with the Add Attribute V alue option. Select that option:

* Object Type Maintenance it i o= 1

e Windoe el
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12 ¢ Inthe Attribute Vaue Maintenance frameto the right, select the Browser Attribute Group
and the BrowsePopupActive Attribute Label:
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13 ¢ Becausethisisalogica attribute its value is represented as a toggle box. Check the
Attribute Value toggle on to set the initial value of the attribute to True.

14 « Save this and then press the Add button to add a second reference to associate the
BrowseColumnsM ovabl e attribute with the DynBrow class.
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Now your two new attributes will be added to every new dynamic Browser asit is created at
runtime. Y ou can verify this by clearing the repository cache, opening adynamic Browser, and
looking at its properties in the dynamic property sheet:
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Diject: |cust:\me|fu!b il Clags: I!.- aniEirom: J
Resut Cods [ Defaut iz
st | ren | ShowEters» ||
[Atibute [Value [Fesult Code [Group =

Browselolumnshovable | True Erowser —4
BrowseColumniw/idihs Bromser
il B 10vseFapupdclive

This lngical propery can be sel 1o disable the Papup menu so hat users can' changs the sppeaiance of & Browser =
=
6.6.3 Creating a custom super procedure for the browser

Next you need to activate the custom super procedure that extends the Browser class. Copy the
file src/adm2/custom/br owser custom.i to alocal directory with the same relative pathname,
and edit it to remove the comments around the start-super-proc statement that starts

browser custom.p:

/7’: dedededede e ddehddehfddehd el dddnt Main Block deddedekddehfdehhddehddh el hddhhd 7':/

/* Starts here the custom super procedure
Uncomment to run it */

RUN start-super-proc ("adm2/custom/browsercustom.p":U).

Add the supporting code for the popup menu. Copy thefile

src/adm2/custom/br owser custom.p to alocal directory with the same relative path. The
remainder of this section highlights key parts of the code that needs to be added to the super
procedure. A complete version of the codeis available in the browsercustom_popup.p file that
accompaniesthis documentation. Y ou can refer to this procedure for more code details, and run
it (after renaming it of course) to try out the feature.

Thefirst requirement isthat there must be functionsthat support getting and setting the two new
properties you just defined. Aswe noted, the xp preprocessors you defined allow code within
the super procedure itself, or in other super procedures in the Browser support code, to access
the property directly in the property temp-table record for the object. Thisis done using the

{ get} and{set} includefilesthat you' ve seen el sewherein thisdocumentation. Theincludefiles
access the property without using a function call, which is a small optimization.
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But other objects cannot use this convention because they do not have access to the temp-table
record directly. So you need to define get and set functions for every property that should be
retrievable or settable from outside the object itself and its supporting code.

The form of these functionsis simple. Here' s the get function for the BrowsePopupActive
property:

FUNCTION getBrowsePopupActive RETURNS LOGICAL
) :

DEFINE VARIABLE T1Active AS LOGICAL NO-UNDO.

{get BrowsePopupActive TActive}.
RETURN TActive.

END FUNCTION.

Asyou can see, it simply turns around and accesses the property viathe {get?} includefile,
which isavailableto it because it iswithin the class hierarchy for the abject, where the include
files can be used.

The set property function is similar:

FUNCTION setBrowsePopupActive RETURNS LOGICAL
( INPUT plActive AS LOGICAL ):
/~,'\- _________________________________________________________________________

Purpose: Sets the BrowsePopupActive property.
{set BrowsePopupActive plActive}.

RETURN TRUE.
END FUNCTION.

Y ou need equivalent functions for the BrowseColumnsM ovable property as well.
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6.6.4 Customizing the initializeObject procedure

The next piece of code you need is alocalization of the initializeObject procedure. This should
first invoke the standard behavior with a RUN SUPER statement:

/* Run default behavior first. */

RUN SUPER.

Next it retrieves the BrowsePopupActive property value and creates the popup menu if the
property hasn't been set to FALSE:

{get BrowsePopupActive 1PopupActive}.
IF 1PopupActive THEN
RUN createBrowsePopupMenu ( INPUT TARGET-PROCEDURE ).

NOTE: The code excerpts here are not complete. All variable references, for example, are
defined in the procedure or function where they are used. See the accompanying
procedure file for the complete code.

Before looking at the createBrowsePopupMenu procedure the code needs to identify the key
under which the profile values are stored. In order to allow you to customize a Browser’s
appearance differently in different container windows, the container’ s name and the logical
Browser name are combined to form the key. If the container does not have a

L ogical ObjectName property value, then it is presumably a static container, so the procedure
handle’ s FILE-NAME is used instead:

/* Create the ProfileKey. */
{get ContainerSource hContainerSource}.
IF VALID-HANDLE(C hContainerSource ) THEN
{get LogicalObjectName cContainerName hContainerSource} NO-ERROR.
ELSE
cContainerName = ""

IF ( cContainerName = "" ) AND VALID-HANDLE( hContainerSource ) THEN
cContainerName = hContainerSource:FILE-NAME.

cProfileKey = cContainerName + cBrowserName.
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Using checkProfileDataExists and getProfileData

Now you are ready to access the Profile Manager itself. Use acall to see whether profile datais
defined for the profile code and key:

/* Try to restore column settings. Check the Profile Manager if the profile
data we're Tooking for actually exists... */

RUN checkProfileDataExists IN gshProfileManager (
INPUT "Browser",
INPUT "CoTumns",
INPUT cProfileKey,
INPUT YES,
INPUT NO,
OUTPUT TProfileExists ).

The syntax for the checkProfileDataExists call is:

RUN checkProfileDataExists IN gshProfileManager
( INPUT pcProfileTypeCode,
INPUT pcProfileCode,
INPUT pcProfileDataKey,
INPUT plCheckPermanentOnly,
INPUT plCheckCacheOnly,
OUTPUT plExists ).

These are its parameters:

L]

INPUT pcProfileTypeCode (CHARACTER) — Thisisthe code for the profile
information type that you defined in the User Profile Code maintenance utility, Browsers
in the case of this example.

INPUT pcProfileCode (CHARACTER) — Thisisthe sub-code for the type that you
also defined in the User Profile Code utility. Y ou created profile codes for Columns and
Sorting for the example.

INPUT pcProfileDataK ey (CHARACTER) — Thisiswhatever key you wish to define
for storing and retrieving data for a particular code. In the case of the example, it’sthe
container name plus the browser name.

INPUT plCheckPermanentOnly (LOGICAL) — Thisflag tells the Profile Manager
whether it should ook only for settings marked as being Permanent, as opposed to settings
that are being saved for the Session only. Thisis normally a settable user preference,
athough in our somewhat simplified example, Browser settings are always saved as
Permanent, as you will see later.
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. INPUT pcCheckCacheOnly (LOGICAL) — If thislogical flag is set to TRUE, then
only the currently cached data will be searched for the settings. If it's FALSE, then the
database table will also be checked if the setting is not found in the cache.

. OUTPUT plExists(L OGICAL) — Thisreturned valuetellsyou whether the profile data
you want is defined or not. In the example, there should be profile data for the key if this
user had previoudly saved Browser settings for this Browser in this container, otherwise
not.

If thereisaready profile datafor the combination of user, container, and Browser, then the next
cal retrievesit:

IF 1ProfileExists THEN
DO:
ASSIGN rRowID = 7.

RUN getProfileData IN gshProfileManager (
INPUT "Browser",
INPUT "Columns",
INPUT cProfileKey,
INPUT NO,
INPUT-OUTPUT rRowID,
OUTPUT cProfileData ).

The syntax for the getPr ofileData call is:

RUN getProfileData IN gshProfileManager
( INPUT pcProfileTypeCode,
INPUT pcProfileCode,
INPUT pcProfileDataKey,
INPUT pINextRecordFlag,
INPUT-OUTPUT prRowID,
OUTPUT pcProfileData).

The getPr ofileData procedure has these parameters:
. INPUT pcProfileTypeCode (CHARACTER) — As above.
. INPUT pcProfileCode (CHARACTER) — As above.

. INPUT pcProfileDataK ey (CHARACTER) — As above.
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. INPUT pINextRecordFlag (L OGICAL) — ThegetProfileDataprocedure can beusedin
some cases to walk through all profile records matching the combination of profile type
code, profile code, and data key passed in. Y ou can omit one or more of these parameters
if you want to retrieve al records matching a partial set of keys. In such a case,
getProfileDatareturnsthe profile datafrom onerecord at atime. In order toretrieve al the
records, you must call getProfileData with the NextRecordFlag set to NO on thefirst call,
and then continue to call it with the NextRecordFlag set to Y ES until an unknown value
in the RowID parameter described next indicatesthat there are no more matching records.
To retrieve a single data value, set this parameter to NO.

. INPUT-OUTPUT prRowlD (ROWID) — getProfileData always returns the RowI D of
therecord that supplied the profile data, using thisINPUT-OUTPUT parameter. If you are
walking through a set of records, then you must passthe current RowlI D back in with each
call after the first one, along with a NextRecordFlag of YES. If you only want to retrieve
asingle profile datavalue matching the three key valuesfor Type Code, Profile Code, and
Profile Key, then you must pass in the unknown value for this parameter; otherwise the
Profile Manager will ignorethe first three key value parameters and use the RowID asthe
basis for the request. If this parameter comes back as the unknown value, then there was
no matching record (or no next record if NextRecordFlag was Y ES).

. OUTPUT pcProfileData (CHARACTER) — Y ou can store any meaningful character
string you want as the data associated with a profile key. This parameter returnsit to you.

In its search for your profile data, getProfileDatafirst looks in the client cacheif it’s running
client side. If the dataiis not found and thisis not a cached profile type, it looks in the database.
The procedure always checks for Session datafirst, then Permanent data. If a RowlID is passed
in, then thisis used to find the record. The RowlD isthe RowlID of the temp-table if thisisa
client-only profile type; otherwise it isthe RowID of the database record.

Profile types are either maintained completely using the client cache, or always read from the

database. When trying to get profile data, the procedure first fully cachesthe entire profile type
if itisnot already cached and thisisaclient-only profile type. Normally the full cacheis built
at application start-up, but profile types can be cached as used.
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TheinitializeObject procedure now has the profile datafor this user, container, and Browser, if
it has been previously saved. If there is data, then the code manipulates the order and size of
each Browse column accordingly. Because this code is not pertinent to our study of the Profile
Manager, just a couple of key lines are reproduced here:

hBrowse :MOVE-COLUMN( iColumnPosition, ilLoop ).
hColumn:WIDTH-PIXELS = INTEGER(C ENTRY( 2, cColumnEntry, CHR(4) )).

Refer to the procedure file for the complete code example.

Next, the code makes similar callsto checkProfileDataExists and getProfileDatafor data under
the Sorting code. If a sort setting comes back, then it resets the query’ s sort sequence
accordingly, and reopens the SDO’s query. Note that the SDO is the Data-Source for the
Browser, so following that link identifies the procedure where the query must be reset and
re-opened. The REFRESHABL E attribute setting keeps the Browse from flashing asit is being
manipul ated:

hBrowse:REFRESHABLE = NO.

DYNAMIC-FUNCTION(C "setQuerySort":U IN hDataSource, cProfileData ).
DYNAMIC-FUNCTION(C "openQuery":U IN hDataSource ).
hBrowse:REFRESHABLE = YES.

6.6.5 Creating the Popup menu

TheinitializeObject procedure calls cr eateBr owsePopupM enu unless the menu has been
disabled. This custom procedure creates the menu and its menu items as dynamic 4GL objects.

Thefirst thing to examineiswhy it is necessary to passin the procedure handle of the Browser
object as an INPUT parameter. The call to createBrowsePopupMenu in initializeObject |ooks
like this:

RUN createBrowsePopupMenu ( INPUT TARGET-PROCEDURE ).

The called procedure defines it as an INPUT parameter to be used later in the code:

DEFINE INPUT PARAMETER hTarget AS HANDLE NO-UNDO.
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Sowhy can'’t createBrowsePopupMenu just reference TARGET-PROCEDURE directly, asyou
have seen in many other cases? For the answer, refer back to the discussion and diagramsin
Chapter 1, “Writing Super Proceduresfor Progress Dynamics Objects.” Therewe explained that
in order for any internal procedure to be ableto refer to TARGET-PROCEDURE successfully,
it must itself be run IN TARGET-PROCEDURE. In this case, because
createBrowsePopupMenu is in the same procedure file as the initializeObject procedure that
calsit, the RUN statement just makes the call directly. For this reason, areference to
TARGET-PROCEDURE within createBrowsePopupM enu eval uates to the handle of the super
procedure browsercustom.p, not to the Browser SmartObject instance itself, and thisis not
what the code needs. Thus either the TARGET-PROCEDURE handle needs to be passed in as
an argument, or the RUN statement must bounce back to browsercustom.p by being formul ated
as RUN createBrowsePopupMenu IN TARGET-PROCEDURE. Either technique works.

The code first creates the menu object itself:

CREATE MENU hPopupMenu
ASSIGN POPUP-ONLY
TITLE

TRUE
"Browser Menu".

It then creates each of the menu items:

CREATE MENU-ITEM hColsMovableItem
ASSIGN PARENT hPopupMenu

LABEL = "&Move Columns"
NAME = "ColsMovable"
TOGGLE-BOX = TRUE

CHECKED = FALSE.

Etc.

Again, see the accompanying procedure file for the complete code.

Next, the procedure attaches the menu to the browse widget handle, which it hasretrieved using
the BrowseHandle property of the Browser object. Just to clarify, the BrowseHandle isthe
widget handle of the browse control itself. The hTarget parameter passed in to the procedureis
the procedur e handle of the Browser SmartObject instance:

/* Add POPUP Menu to the Browse Widget. */

hBrowse: POPUP-MENU = hPopupMenu.
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Finally, the code definestrigger procedures for the MENU-DROP event of the menu itself, the
VALUE-CHANGED event of the Movable Item and Sortable Item, which control the check
marks on those items, and the CHOOSE event for the Save and Reset options. The
PERSISTENT RUN syntax is required to associate an interna procedure such as

eventM enultemV alueChanged with a dynamic menu item:

ON MENU-DROP OF hPopupMenu
PERSISTENT RUN eventPopupMenuMenuDrop IN hTarget ( INPUT hPopupMenu ).
ON VALUE-CHANGED OF hColsMovablelItem
PERSISTENT RUN eventMenuIltemValueChanged IN hTarget
( INPUT hColsMovableItem ).
ON VALUE-CHANGED OF hColsSortablelItem
PERSISTENT RUN eventMenultemValueChanged IN hTarget
( INPUT hColsSortableItem ).
ON CHOOSE OF hSaveItem
PERSISTENT RUN eventMenuIltemChoose IN hTarget ( INPUT hSavelItem ).
ON CHOOSE OF hResetItem
PERSISTENT RUN eventMenuItemChoose IN hTarget ( INPUT hResetItem ).

Note that it isimportant for the trigger definitionsto specify that the event procedureisrun IN
TARGET-PROCEDURE. Because TARGET-PROCEDURE itsdlf is not available here, as
noted, they do this using the procedure handle hTarget that was passed in as aparameter. In this
way the individual trigger procedures can correctly reference TARGET-PROCEDURE
themselves.

6.6.6 Defining the Popup menu event procedures

There are several procedures that respond to menu events, including:

. The Menu Item Choose procedure and using messages in the M essage table
. Using the Session Manager’ s askQuestion procedure

. Using the setProfileData procedure

. Using the SessionManager’ s showM essages procedure

*  Changing the Browser's COLUMN-MOVABLE attribute

. Setting the popup menu’ s state on menu drop

. Testing the extended browser profile data
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The Menu Item Choose procedure and using messages in the Message table

The eventM enul temChoose procedure isrun when the Save or Reset menu item ischosen. As
part of thisprocess, four different messages are used to interact with the user. Two are questions
confirming theintent to Save or Reset settings, and the other two are confirmation messagesthat
the Save or Reset succeeded. It is questionable whether either the questions or the confirmation
arereally appropriate to the user interface, since saving column size and position preferencesis
not such amajor operation that the user should necessarily be forced to OK two message boxes
to complete the request. The messages are here more to demonstrate how to use the Session
Manager’ s message support in your own application code. In order to make these messages
reusable and tranglatable, you must create them by following these steps:

1 ¢ Choose System - M essage Control in the Progress Dynamics Administration window’ s
System menu:

System Transaction Links
Site Control

Set Site Number

Context Help Control

Messa

Sequence Conkrol
Entity Control
Entity Impork

2 ¢ Press Add to bring up Message Maintenance for a new message:

* Message Maintenance _IEllil
File ‘Window Help
= el = é“‘ - B In:/o iQK Cancel Help

Detailz |
Meszage group:
Message number: |0

Language:

Message summary description:

Message type: | Information 'l [~ Update message log

Meszage full description:
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8¢

Each message has a two-part key, consisting of a message group and a message number
within the group. To keep the new messages distinct from standard system messages, you
can put them in anew group, such as BR.

Press the Add button in the Message Control to add the first of your new messages.
Giveit a Group of BR and a Number of 1.

Set the default language and check Source Language. At least one messagein agroup must
indicate the source language for that group. For subsequent messages, you heed only check
Source Language.

Enter a short message text as the Message Summary Description and alonger message in
the editor box.

Select an Message Type of Question for the first two messages and Information for the
next two.

Define atotal of four new messages:

. BR-1 — Save Browser settings?

. BR-2 — Reset Browser settings?

. BR-3 — Saving Browser settings succeeded.

. BR-4 — Resetting Browser settings succeeded.
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9¢ Returnto the Message Control window and filter on the Error Group BR to see al your

new messages.
* Message Control =10l x|
Fils Window Help
€ €« > 3 | EsitHelp
Enror group: IEH
Language: IBN—US j Refresh I
tessage group |Message numberlLanguage cudelMessage summary description |Message type |Updale message log | =~
-
2==28 e [E A=Y

Now you can use the messages in your application. The code retrieves the browse settings
question, if the Menu Item chosen was SaveBrowseSettings, using the { aferrortxt.i} include
file. For more information see the Progress Dynamics Developer’s Guide. If the Menu Itemis
Reset, then message 2 is retrieved instead:

IF ( hMenuItem:NAME = "SaveBrowseSettings" ) THEN
DO:
ASSIGN cMessage = {aferrortxt.i 'BR' '1'} /* "Save browser settings?" */
1DeleteProfileEntry = FALSE.
..etc.

Using the Session Manager’s askQuestion procedure

This message text is passed to the Session Manager’ s ask Question procedure to present the
question to the user. Notethat the messagetext returned by aferrortxt. i isspecialy formatted
to be used by either the askQuestion and showM essage procedures, or the checkerr.i include
file (which is also described in the Progress Dynamics Developer’s Guide).
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Itsformat is not appropriate to display directly to the user:

/* Ask user

/* Only

for save or reset confirmation. */

RUN askQuestion IN gshSessionManager (
INPUT cMessage,
INPUT "OK,Cancel",
INPUT "OK",
INPUT "Cancel",
INPUT "",
INPUT "",
INPUT "",
INPUT-OUTPUT cAnswer,
OUTPUT cButtonPressed).

continue this if user pressed the "OK" button. */

IF ( cButtonPressed <> "OK" ) THEN
RETURN.

Thiscall puts up amessage box with OK and Cancel buttons, where OK isthe default on Return
and Cancel isthe default on Escape, and gets back the name of the button the user pressed. If
thisisn’t the OK button then the procedure just returns.

The askQuestion call takes these parameters:

( INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT

INPUT-
OUTPUT pcButtonPressed ).

RUN askQuestion IN gshSessionManager

pcMessagelist,
pcButtonList,
pcDefaultButton,
pcCancelButton,
pcMessageTitle,
pcDataType,
pcFormat,

OUTPUT pcAnswer,

. INPUT pcMessagelist (CHARACTER) — Thisisthe specially formatted message to

display.

. INPUT pcButtonList (CHARACTER) — Thisisalist of the buttons that should appear
in the message dialog.

. INPUT pcDefaultButton (CHARACTER) — Thisisthedefault buttonto fireif the user
presses Return instead of selecting a button.

. INPUT pcCancelButton (CHARACTER) — Thisisthebutton to fireif the user presses
Escape instead of selecting a button.
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. INPUT pcMessageTitle (CHARACTER) — This optional argument is the title that
should appear in the message dialog. The default is Question.

. INPUT pcDataType (CHARACTER) — This optional argument is the data type of the
answer to the question, if one is requested.

. INPUT pcFormat (CHARACTER) — This optional argument is the format of the
answer to the question.

. INPUT-OUTPUT pcAnswer (CHARACTER) — The question dialog can, if needed,
prompt the user for an answer to the question it poses. This parameter returns the answer
to the question being asked. If a non-blank value is passed in, it will be used as an initial
answer value. If the datatype and format are blank, then no response will be requested and
only the button pressed with a blank answer will be returned.

. OUTPUT pcButtonPressed (CHARACTER) — Thisisthe label of the button that was
pressed (explicitly or by default if the user pressed Return or Escape). If thereisno explicit
answer to the question, as defined in the pcAnswer, pcDataType, and pcFormat
arguments, then the button pressed is effectively the user’ sanswer. If the button labels are
passed in with an ampersand (& ), then the button pressed will also contain the ampersand
when returned, so you will need to check for this.

If the session is running on the server-side, messages cannot be displayed. Instead they are
written to the message log. On the server side there is no user interface, so the default button
label and answer are always returned. On the client side the messages are displayed in adialog
window. The procedure checks the suppressbisplay property in the Session Manager and if
thisisset to YES, it does not display the message but simply passes the message to the log as
would be the case for a server-side message. Thisis useful when your application is running
take-on or bulk load procedures client-side.

The askQuestion call in the example looks like this at runtime:
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Using the setProfileData procedure

The code then gathers up the browse settings for column order and column widths and passesit
to the Profile Manager using the procedure setPr ofileData:

/* Save column settings to user profile. */
ASSIGN rRowID = 7.

RUN setProfileData IN gshProfileManager (
INPUT "Browser",
INPUT "Columns",
INPUT cProfileKey,
INPUT rRowID,
INPUT cColumnData,
INPUT 1DeleteProfileEntry,
INPUT "PER" ).

The setProfileData procedure has the following syntax:

RUN setProfileData IN gshProfileManager
( INPUT pcProfileTypeCode,
INPUT pcPRofileCode,
INPUT pcProfileDataKey,
INPUT prRowid,
INPUT pcProfileDataValue,
INPUT plDeleteFlag,
INPUT pcSaveFlag).

The setProfileData procedure takes these parameters:

. INPUT pcProfileTypeCode (CHARACTER) — As above.
. INPUT pcProfileCode (CHARACTER) — As above.

. INPUT pcProfileDataK ey (CHARACTER) — As above.

. INPUT prRowid (ROWID) — Asabove; if thisis passed in the first three arguments do
not apply (and they will beignored if they are specified).

. INPUT pcProfileDatavValue (CHARACTER) — Thisisthe character string to assign as
the datafor this profile entry. The format and content is up to the application that defines
and uses the profile code.
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. INPUT plDeleteFlag (LOGICAL) — If thisis TRUE, then the profile datafor the
matching code will be deleted rather than set. In the case of the example this value
correspondsto the variable |DeleteProfileEntry, which is TRUE isthe user sel ected Reset,
and FALSE if the user selected Save.

. INPUT pcSaveFlag (CHARACTER) — This parameter should be set to either PER, to
mark the settings as Permanent, or SES, to save them for the duration of the session only.
If the save flagis set to Session, then the user’s Session ID is stored in the profile table's
context id field, otherwise the field is |eft blank to indicate a permanent value.

Note that setProfileData can be used to either set or clear profile data for multiple records that
match apartial key passed in. If either one or two of thefirst three parameters are passed in, but
not all three, then all matching profile records are set to the specified profile data value; or they
aredeleted if the Delete Flag is set.

Back in the exampl e code, the same setProfileData operation isthen done for the Sorting profile
code and the current sort sequence.

Using the SessionManager’s showMessages procedure

Finally, the code retrieves the appropriate confirmation message that the operation succeeded,
and displays it to the user using the Session Manager’s showM essages procedure;

/* Show message to user indicating action has been taken. */
IF NOT 1DeleteProfileEntry THEN

/* "Saving browser settings succeeded!" */
ASSICN cMessage = {aferrortxt.i 'BR' '3'}.
ELSE
/* "Resetting browser settings succeeded!" */

ASSICGN cMessage = {aferrortxt.i 'BR' '4'}.

RUN showMessages IN gshSessionManager (
INPUT cMessage,
INPUT "INF",
INPUT "OK",
INPUT "OK",
INPUT "",
INPUT "Browser Settings",
INPUT NO,
INPUT ?,
OUTPUT cButtonPressed ).
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The syntax for showM essagesis as follows:

RUN showMessages IN gshSessionManager
( INPUT pcMessagelist
INPUT pcMessageType
INPUT pcButtonList
INPUT pcDefaultButton
INPUT pcCancelButton
INPUT pcMessageTitle
INPUT plDisplayEmpty
INPUT phContainer
OUTPUT pcButtonPressed).

These are the parameters for showM essages:

INPUT pcMessagel ist (CHARACTER) — Thisisthe specially-formatted message to
display. This can aso be a CHR(3)-delimited list of messages.

INPUT pcMessageType (CHARACTER) — This can be any of the various message
types except for the special Question type, including Message (MES), Information (INF),
Warnings (WAR), Errors (ERR), Serious Halt Errors (HAL) and About Window (ABO).

INPUT pcButtonList (CHARACTER) — Thisisalist of the buttons that should appear
in the message dialog.

INPUT pcDefaultButton (CHARACTER) — Thisisthedefault buttonto fireif the user
presses Return instead of selecting a button.

INPUT pcCancelButton (CHARACTER) — Thisisthe button to fireif the user presses
Escape instead of selecting a button.

INPUT pcMessageTitle (CHARACTER) — This optional argument is the title that
should appear in the message dial og.

INPUT plDisplayEmpty (L OGICAL) — Thisflag indicates whether the message dialog
should be displayed even if the message text is empty.

INPUT phContainer (HANDL E) — Thisis the handle of the container the message
diaog is running from.

OUTPUT pcButtonPressed (CHARACTER) — Thisreturnsthelabel of the button the
user pressed.
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Our sample code results in the following message dialog box:

Browser Settings

\i{} Saving Browser selbngs succesded, (BR)

= |

Changing the Browser's COLUMN-MOVABLE attribute

The procedure eventM enultemValueChanged is called if the user changes one of the two
check-marked menu items (Movable and Sortable). It sets the browse widget’s
COLUMN-MOVABLE attribute accordingly. Setting COLUMN-MOVABLEto TRUE allows
you to move browse columns by selecting the header, and disables automatic column sorting:

/* Set COLUMN-MOVABLE off if the Menu Item was "sortable" */
1value = hMenultem:CHECKED.
IF ( hMenuItem:NAME = "ColsSortable" ) THEN
TvVaTlue = NOT 1Value.
{set BrowseColumnsMovable 1Value}.
hBrowse:COLUMN-MOVABLE = 1Value.

Setting the popup menu’s state on menu drop

The eventPopupM enuM enuDr op procedure is called whenever the user brings up the popup
menu by right clicking on the browse. It checks the value of the BrowseColumnsM ovable
property and sets the two check-marked menu items accordingly:

{get BrowseColumnsMovable 1Movable}.

IF ( hMenuItem:NAME = "ColsMovable" ) THEN
hMenuItem:CHECKED = 1Movable.

ELSE IF ( hMenuIltem:NAME = "ColsSortable" ) THEN
hMenuItem:CHECKED = NOT 1Movable.
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Testing the extended browser profile data

Follow these steps to see what the effect of this custom codeis:

1 ¢ Recompiletheprocedurery/obj/rydynbrowb.w, theframework’sdynamic Browser. Run
any container with adynamic Browser in it, for instance the Customer browse window:

* Customer Selection

27600 437 63 Ratlipobas 333
IHoops 75,000 1.193.55 Suie 415 -
4G o Fighing Lid 15000 1423514 Unk 2

5 Malch Pairit Termi 11.000 0.0 BE Howser P
& Fanahcd AlHetes 38,900 1,202.66 20 Bicep Bridge Road
7erabics vakne Ky 13500 1.112.44 Pekaolanlis 3
A Game Set Maich 15.000 3.254,00 Box 60 _Iﬂ
»
Ee R i b

2 ¢ Bring up the popup menu. Y ou can sort on any column by selecting its header. Y ou can
resize columns and the new widthswill be saved. Y ou can select the Move Columns menu
item, grab a column by its header, and move it to a new position:

* Customer Selection

Fila Window  Help

2 Uipon Fiishes 43763 2700 Rarpaky 333 ]

3 Hoop: 113893 FE000 St 415 &Harta e

4 GoFighing Lid 1423574 150001 ¥ Mave Cobmns

5 Malch Porit Terniz 000 11,0006 Sort Columns

& Fanalicd AlHetes 1B 36900 2 g—

7 erabics vakre Ky 101244 1SR T _

A Game Set Maich BS540 150008 Jﬂ

Bt »

doasa ¥ RE A0S

3 ¢ Select Save Browser Settings from the menu to save your changesto the repository so the
container looks the same the next time you runiit.

6.7 Using the Localization Manager

The Localization Manager handles text tranglations and other localization support. Progress
Dynamics Installation Guide has a section on translating the labels on a window, which
introduces the User Interface that makes use of the Localization Manager. In addition, the
message maintenance utility |ets you translate messages such as the ones you just created into
other languages.

6-72



Using the Progress Dynamics Managers

This section introduces you to a few of the API calls you can use to adapt the Localization
Manager for more specialized needs. Specifically, our popup menu example has one weakness
where localization is concerned: the popup menu is not a standard Progress Dynamics object,
and its labels are hard-coded in the browsercustom. p file, which preventsit from being
translated. So in this section you define translations for the popup menu item labels and then
access them through the Localization Manager API.

6.7.1 Storing translated text strings in the Repository
Follow these steps to create the trandl ations:

le

24

3¢

40

5¢

6 ¢

Select Application - Language Control in the Progress Dynamics Administration’s
Application menu to create anew language. If you have been through the tutorial or have
defined multiple languages for any other purpose, you already have languages other than
English defined in the repository.

Select Application — Translation Control from the same Application menu.

Press Add in the Trandation Control browse window and add trand ations for each of the
text strings in the popup menu.

To trangdate text strings not associated with a specific Progress Dynamics widget type,
select the language you are translating into.

Select Text Field asthe Widget Type, and enter the base string (in the original language)
in the Widget Name field.

Enter the trandlated text in the Translation Label field:

* Translation Maintenance - =101 =

Bl Windew Helo
b= d e x Z L e b o  Egk Help
Detats i
Language: [French (French) =l
Object Filname: J
‘Widget Tupe: | Tast Fiekd =]
Widget Mame: |Move Colaring Widget Eniry |0

Original Labet
Tranclation Labat |Déplaest les colermes
Origiral Tookip:
Teareslation Toakp:
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7 ¢ Savethisand enter four more text trandations for Sort Columns, Save Browser Settings,
Reset Browser Settings, and Exit. When you are done, exit the maintenance window to see
your tranglations in the Translation Control browse:

Be Windows L

Lo

[Cagpinon Code]Obiset Fisrve:
Frenc

e (R

8 ¢ Now select FileRe-L ogon from the AppBuilder menu and log back in using your Login
Name, but with the Language set to French:

* Application Login : x|
Login Nate: {atmin oK I

Pazswend | T i
— . H
Pazawoid

Compary. ;poxmu: Company [Dymamics) LJ

% Piocessing Date: ]owos.reooz i E E

6.7.2 Using the API calls translatePhrase and getTranslation

Use the trandatePhr ase function call to access atext translation. This function returns
tranglations for base text strings one at atime:

DYNAMIC-FUNCTION(“transTatePhrase”:U IN gshTranslationManager,
INPUT pcText,
INPUT pdLanguageObj )

The translatePhrase function takes these parameters:

. INPUT pcText (CHARACTER) — The base text string (in the original language) that
you want to have transl ated.

. INPUT pdLanguageObj (DECIMAL) — The Object ID key of the Language table
record for the language to be translated into. Y ou can retrieve this Object 1D, if you need
it, using the currentL anguageObj property, which the Session Manager maintains and
can return to you with the getPropertyList API call. However, if you want the text
trandlated into whatever the current language is, you can simply passin O for this
parameter.

* RETURNSCHARACTER — The function returns the translated string.
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ThetrandatePhrase function isbasically asimplified version of the getTranslation call, which
you can use when you need more than text strings translated:

RUN getTranslation IN gshTranslationManager
( INPUT pdLanguageObj,
INPUT pcObjectName,
INPUT pcWidgetType,
INPUT pcWidgetName,
INPUT pdwidgetEntry,
OUTPUT pcOriginalLabel,
OUTPUT pcTranslatedLabel,
OUTPUT pcOriginalTooltip,
OUTPUT pcTransTlatedTooltip )

The getTrandation procedure takes these parameters:

. INPUT pdLanguageObj (DECIMAL) — The Object ID of the Language table record
identifying the target language. The default is O for the current login language.

. INPUT pcObjectName (CHARACTER) — The name of the application object being
tranglated. This can be an actual object name or it can be blank, in which case the
tranglation that appliesto all objects of the widget type (in effect the default value) is
returned. Thisfield should aso be blank if you're retrieving a text translation.

. INPUT pcWidgetType (CHARACTER) — This can be one of the following strings:
title, browse, fi1l-1in, radio-set, text, button, toggle-box, combo-box, sTider, Or
editor. Setting the widget type and widget name bothto title isaspecial casefor
window title trandation.

. INPUT pcWidgetName (CHARACTER) — Thisshould be awindow title, atext value,
or awidget label.

. INPUT pdWidgetEntry (INTEGER) — The widget entry number is used for radio set
items.

. OUTPUT pcOriginalLabel (CHARACTER) — The widget |abel in the original
language is returned in this OUTPUT parameter.

. OUTPUT pcTrandatedL abel (CHARACTER) — The translated widget label is
returned in this OUTPUT parameter. Text trandations are also returned in this parameter.
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OUTPUT pcOriginal Tooltip (CHARACTER) — If thisis awidget that supports
Tooltips, the Tooltip in the original language is returned in this OUTPUT parameter.

OUTPUT pcTranslatedTooltip (CHARACTER) — The Tooltip trandlation, if any, is
returned in this OUTPUT parameter.

6.7.3 Using the multiTranslation call

If you have alarge number of strings that you want to trandate in asingle call, use the
multiTranslation API call:

RUN multiTranslation IN gshTranslationManager

( INPUT plAllLanguages,
INPUT-OUTPUT TABLE ttTranslate ).

The multiTranglation call takes two parameters:

INPUT plAllLanguages (LOGICAL) — TRUE if records should be returned for every
language an input string has been trandated into, otherwise FALSE. If TRUE, then extra
records are created in the temp-table for each language available. The temp-table must in
that caseinitially contain entries with alanguage Object ID of 0. These are deleted in the
temp-table that is returned, which instead contains a record for the trandlation into each
language.

INPUT-OUTPUT TABLE ttTrandate — ThettTranslate temp-tableis defined in the
include file af/app/aftttrandate.i. Thistemp-table definition is used by the Localization
Manager itself, and you can define atemp-table based on it as well for calls such as
multiTranglation.
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These are the fields in the table:

O O R R OO IO OROROROROSORORONON . oo e et de e e e e e e e e e de e e e e e S e o

&IF DEFINED(ttTranslate) = 0 &THEN
DEFINE TEMP-TABLE ttTransTlate NO-UNDO RCODE-INFORMATION
FIELD dLanguageObj AS DECIMAL
/* language object or 0 for Togin language */
FIELD cLanguageName AS CHARACTER FORMAT "X(20)":U LABEL "Language":U
/* Tanguage name if known */

FIELD cObjectName AS CHARACTER FORMAT "X (40)":U LABEL "Object Name":U
/* object name or blank for all */

FIELD 1GTlobal AS LOGICAL FORMAT "YES/NO":U LABEL "Global":U
/* yes = global translation, no = specific object (if not blank) */

FIELD cWidgetType AS CHARACTER FORMAT "X(20)":U LABEL "Widget Type":U
/* widget type, e.g. text, button, etc. */

FIELD cWidgetName AS CHARACTER FORMAT "X (40)":U LABEL "Widget Name":U
/* widget name or if type 1is text, text to translate */

FIELD hWidgetHandle AS HANDLE
/* handle of widget if known / required */

FIELD iWidgetEntry AS INTEGER FORMAT "9":U LABEL "Element":U
/* widget entry, used for radio-sets, etc. */

FIELD TDelete AS LOGICAL FORMAT "YES/NO":U LABEL "Delete":U

/* yes = global translation, no = specific object (if not blank) */
FIELD cTranslatedLabel AS CHARACTER FORMAT "X(30)":U
LABEL "Translated Label":U /* translated label */
FIELD cOriginalLabel AS CHARACTER FORMAT "X(30)":U LABEL "Original
Label":U
/* original untranslated Tabel */
FIELD cTranslatedTooltip AS CHARACTER FORMAT "X(40)":U
LABEL "Translated Tooltip":U /* translated tooltip */
FIELD cOriginalTooltip AS CHARACTER FORMAT "X(40)":U
LABEL "Original Tooltip":U /* original untranslated tooltip */
INDEX keyl AS UNIQUE PRIMARY dLanguageObj cObjectName cWidgetType
cWidgetName
hwWidgetHandle iWidgetEntry
INDEX key2 clLanguageName cObjectName cWidgetType cWidgetName iWidgetEntry
INDEX key3 cObjectName cWidgetType cWidgetName iWidgetEntry
INDEX key4 cWidgetName iWidgetEntry cObjectName cWidgetType

&GLOBAL-DEFINE ttTranslate
&ENDIF

These fields should be familiar to you if you have seen the parameter list for getTrandlation.
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To use the Trand ation temp-table, first defineit in the custom super procedure and then
populate it. Follow these steps:

1 ¢ Include the definition in the Definitions section of br owser custom.p:

{af/app/aftttranslate.i}

2 ¢ Populatethetablein createBr owsePopupM enu,to passit into multiTranslation. Define
avariable with the text strings you need, and a counter variable to walk through them:

DEFINE VARIABLE cStrings AS CHARACTER NO-UNDO

INIT "Move Columns,Sort Columns,Save Browser Settings,Reset
Browser Settings,Exit".
DEFINE VARIABLE 1iString AS INTEGER NO-UNDO.

3 ¢ Populate the temp-table with records for each of the strings needing trandlation:

DO iString = 1 TO NUM-ENTRIES(cStrings):
CREATE ttTranslate.
ASSICN ttTranslate.dlLanguageObj = 0 /* Use the login language */
ttTranslate.cObjectName = ""
ttTranslate.1Global = NO
ttTranslate.cWidgetType
ttTranslate.cWidgetName

"TEXT"
ENTRY(iString, cStrings).

END.

4 ¢ Passthistothe APl cal:

RUN multiTranslation IN gshTranslationManager
(INPUT NO, /* Not for all languages */
INPUT-OUTPUT TABLE ttTranslate).
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The same temp-table is returned, with the cTranslatedL abel field filled with the
trangdlation. If the current language isthe original language or thereis no trandlation for an

item, then nothing is returned in the cTranslatedL abel field. Therefore you need to check
for this and use the original text string in that case:

/* If the current language 1is the original Tanguage or one for which
there are no translations, then cTranslatedLabel is not set, so
fall back on the original text. */

FOR EACH ttTranslate:
IF ttTranslate.cTranslatedLabel = "" THEN
ttTranslate.cTranslatedLabel cWidgetName.

END.

5 ¢ Retrieve the appropriate temp-table record for each of the menu items and use the

translation for the label. Note that they will not (likely) come back in the order you created
them in, because there’ s no sequence assigned:

FIND ttTranslate WHERE ttTranslate.cWidgetName = "Move Columns".
CREATE MENU-ITEM hColsMovableItem

ASSIGN PARENT = hPopupMenu
LABEL = ttTranslate.cTranslatedLabel /* "&Move Columns" */
NAME = "ColsMovable"
TOGGLE-BOX = TRUE
CHECKED = FALSE.

6 ¢ After you are done using the temp-table, empty it:

EMPTY TEMP-TABLE ttTranslate.

7 ¢ Save and compile the modifications to browsercustom.p, delete the current running

instance of the super procedure in the Procedures ProTool, and return your test window.
Now you see the translated strings, because you are logged in as a French user:

* Customer Selection

=10ix]
Fils Window  Help
I B B | £t Hep

2700 437 3 Ratlipok 333

3 Heops P00 pdplacar les colornes
4 Go Fighing Lid 1500 Tria les cokonnes
5 Malch Pori Terr T e e
& Fanlical Albietes BB Ervcgistrer ks paraméties

7 herobics valie By 1350 RS e
3 Game Set Match 1500 o b
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The Localization Manager itself uses translatePhrase and the other API calls here to trandate
titles, labels, and substitution arguments in messages. If you define text trand ations for these
types of stringsin your application, they will be translated for you in all the standard places
where the framework handles trandations. Y ou can use the same calls as you did here to
trang ate other text that the framework does not take care of for you.

Using the Security Manager

The Security Manager supports the tools under the Security menu in the Administration menu
window, and applies security restrictions to an application based on the definitions you create
in those tools. See the Progress Dynamics Devel oper’ s Guide chapter on “Using the Toolbar
and Menu Designer” for more information on using tools.

Thissection briefly describes how you can usethe Manager’ s API in your own application code.

The API includes calls to change a user’ s password (changePasswor d), validate a user for a
given login ID, password, and company (checkUser), and other useful calls that you can make
from your own applications. In addition, there is a set of calls for the various types of security
allocations that we described in the Progress Dynamics Developer’s Guide: field-level,
data-level, access-token, data-range, etc. Y ou can use these calls from any existing application
to take advantage of both the login and user validation mechanism in the framework, and also
to define security checksin existing application code based on the data structure and supporting
toolsin Progress Dynamics. Y ou can aso use these calls to make security checksin places
where the framework does not automatically do it for you.

To see how thisis done, you can add a security check to the browser custom super procedure
you have been working on. This check allows the system administrator to disable the use and
setting of browse profile settings on a per-user basis.

To add a security check, follow these steps:

1 ¢ Define asecurity token to represent the use of profiles and the browse popup menu, and
then apply arestriction to a user based on that token.

2 ¢ Select Token Security Control from the Security menu:

Sequrky Sessian  System
Security Cantral
Login Company Control

Teken Securiy Canfral
Fizld Security Cantral
Range Sacurity Control
Usar Category Control
Liser Cartrol

Securky Allacation
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3 ¢ Pressthe Add button, define a Token Code of BrowsePopup, and give it a Token
Description. When you define the Description, keep in mind that thisis the field that the

Security Allocation tool sortson to display all the tokensfor you, so giveit text beginning
with Browse Popup, S0 that you can locate it easily:

* Token Security Maintenance - BrowsePapup =10] xj
Fie Window Halp

o s ok @ e e B v Ext Hep
Detals | Secuiny Siructure] Stucture]

Token Code |BrowsePopup
Token Dezciplior: [Browse Fopup pralie seltngs
I” Dissbled
I~ System Dwned

4 ¢ Savethisnew token. Select the Security Structure tab just to remind yourself that, by

default, a security token is defined for all Product Modules, al Objects, and for any
possible Attribute Code that might be passed in to the object:

Token Security Maintenance - BrowsePopup o ] 3
Fie window el
Ay X Ll e b

v Ext Help
Datas Sesuty Stucture | Syuchue]

e RXFOS

NOTE: You can create more specific security structures to apply restrictionsto in the
Structure tab. For example, you can restrict the use of the popup menu for only
certain windows or certain products.

5 ¢ Define arestriction for auser based on this token.
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6 ¢ Open the Security Allocation window from the Security menu:

B Sindew Hel
E Hep
Detsis | ey
Uit ooy | Aefhony S I
e |
ey Typst [t Tabra e [TEW55 il R Ene |
|

R b B [ 100 Fisteade Alaad 18 W

il
|

7 ¢ Enter auser name.

8 ¢ Select Access Tokens as the Security Type, and press Refresh. All access tokens are
displayed. Locate the one for the BrowsePopup token, and double-click on the
“Restricted?’ fieldto set it to YES.

9¢ Saveand exit.

10 ¢ Add code to the browser custom procedure to check for this code. The call you useis
tokenSecurityCheck:

RUN tokenSecurityCheck IN gshSecurityManager
(INPUT pcObjectName,
INPUT pcAttributeCode,
OUTPUT pcSecurityOptions).

It takes these parameters:

. INPUT pcObjectName (CHARACTER) — The current container name (with no
path, if it'saphysical file name).

. INPUT pcAttributeCode (CHARACTER) — The runtime attribute code, if any,
passed in to the container.

. OUTPUT pcSecurityOptions (CHARACTER) — A comma-separated list of
security tokens for which the current user is restricted.

In a case such asthis one, where the token is defined for all objects, it would make sense
to passin ablank valuefor the pcObjectName parameter. However, the procedure will not
return anything if you do this, so the application code uses the container name that is
already available.
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11 ¢Inbrowsercustom.p, go into the initializeObject procedure and define a variable called
cSecurityObjects. The existing code already retrieves the L ogical ObjectName of the
Browser’s container, so we can use that value for our call aswell:

/* Get the name of the container we're in, which is needed by both
the tokenSecurityCheck and the profile data key. */
{get ContainerSource hContainerSource}.
IF VALID-HANDLE( hContainerSource ) THEN
{get LogicalObjectName cContainerName hContainerSource} NO-ERROR.
ELSE
cContainerName =

12 ¢ Add acall to tokenSecurityCheck, passing in the container name, and getting the token
list back. Check for the “BrowsePopup” token in thelist, and if it isthere, just RETURN:

/* Example of using the Security Manager. If the token BrowsePopup
comes back for this user, then skip all the profile code. */
RUN tokenSecurityCheck IN gshSecurityManager
(INPUT cContainerName, /* pcObjectName */
INPUT "", /* pcAttributeCode */
OUTPUT cSecurityObjects).
IF LOOKUP("BrowsePopup", cSecurityObjects) NE O THEN
RETURN.

Note that the way thisis coded, not only does the popup menu not get created, but any
existing profile settings are not read out of the repository either. Y ou could of course make

this code work any way you wanted.

13 ¢ Save and compilethis change, delete any current running instance of the browsercustom.p
procedure, re-logon asthe user you defined the restriction for, rerun your test window, and
the popup menu should not be active. Also, any previously defined profile settings for the

browse will not be applied.
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Using the General Manager

Asits name implies, the General Manager has API callsto support a number of different kinds
of general-purpose requirements. These are summarized in the overview section at the top of
this chapter.

Use the getEntityDescription procedure to retrieve afield value from any record of any table,
givenitskey. Thisisavaluable way to get needed values from the repository database without
embedding hard-coded references to the repository table structures into your code. It also
handles the client-server division for you transparently. Refer to the Progress Dynamics
Managers APl Reference for details on every call available in the General Manager.

There are other useful API calls provided by the General Manager. Thefirst is
getRecordDetail. Use this call to pass any query to the Manager, and get back alist of field
names and values for the first record satisfying the query. The call is useful for queries that
return just asingle record, the equivalent of aunique FIND:

RUN getRecordDetail IN gshGenManager
(INPUT pcQuery,
OUTPUT pcFieldList ).

The procedure takes these parameters:

. INPUT pcQuery (CHARACTER) — The query string, beginning with FOR EACH
followed by the database table name.

. OUTPUT pcFieldList (CHARACTER) — A specially formatted list of field names and
values for the matching record. What is returned is a CHR(3)-delimited list of
<table.field> name and value pairs. In other words, each field name (qualified by the
table name) is followed by CHR(3), followed by the field' s formatted string value,
followed by another CHR(3), and so on. The record’ s database ROWID is aso returned,
at the end of thelist, in the format ROWID(<table>) CHR(3) <table ROWID>.
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Hereisatest procedure for getRecordDetail. It includesglobals. i, so that the Manager handle
isavailable, defines a query to retrieve the first Customer record, and displays the results:

/* testRecordDetail.p -- test procedure for the getRecordDetail procedure
in the General Manager API. */

{src/adm2/globals.qi}

DEFINE VARIABLE pcQuery AS CHARACTER NO-UNDO.
DEFINE VARIABLE cFieldList AS CHARACTER NO-UNDO.
DEFINE VARIABLE iField AS INTEGER NO-UNDO.

pcQuery = 'FOR EACH Customer where CustNum = 1'.

RUN getRecordDetail IN gshGenManager
(INPUT pcQuery,
OUTPUT cFieldList ).

DO iField = 1 TO NUM-ENTRIES(cFieldList, CHR(3)) BY 2:
DISPLAY ENTRY(iField, cFieldList, CHR(3)) FORMAT "x(30)"
ENTRY(iField + 1, cFieldList, CHR(3)) FORMAT "x(40)"
WITH FRAME F 21 DOWN.
DOWN WITH FRAME F.
END.

Figure 6-8 shows what the procedure’ s output looks like.

2]

=l x|

Cugtemet CusiMum

Cugtenmer Counkiy Usa

Cusztomen Mame Lift Towes Inc.
CuztomerAddiess 276 Nieth Diivesay
Customet dddiess?

Cuigtomet, Cily Builigtar
Cugtomer State b

Cugtomen PostalCode o0

Customet Contact Glona Shepiey
Cugtomen Phane [617) 4500086
CugtorenSzlesRep He

Cugtomet CrediLink BE7I0

Customer Balance a0 64

Cugterre, Teims Netzd

Customen Discoun 35%

Customer Comments This cusbames iz on credk hold.
Customen Fae

Cugtorer Emaiidddess john@piagess cam
CugtomerAddibain_cbj 18208 320000000
Customerdddiec_ohi 15209 320000000
ROWID(Custome) 00000005

e e R B

Figure 6-8: Output of testRecordDetail.p
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Note the ROWID value at the end of thelist. Y ou can apply the Progress TO-ROWID function
to this string to turn it back into a proper RowlD datatype.

As another example of how this call could be useful, consider the translatePhrase function
described earlier. One of the parametersis the language Object ID for the language to trand ate
into. If what you want is the current language, you just passin 0. But if you want some other
language, you can use getRecordDetail, to retrieve the language _obj field for the language if
you know the Where clause to construct to retrieve the record you want. In this case:

FOR EACH gsc_language Where language_code = “French”

This query yields the results shown in Figure 6-9. Thefirst field value is the language Object
ID, which you can convert to native DECIMAL form and pass in to another call that needs it.

gsc_lenguege larguage_obi 1001500100000

gee_lenguage languags_code  French
ous_languadelanguaps_name  French
gec_language person_ble]_lsh
gsc_language person_tile2_lab

g5c_lengusge persen_tlled_lsh

RO D gte_languzge] 00151

|Procadure complete. Prazs space bar bo confinus. &

Figure 6-9: FOR EACH query results

Keep in mind that because thisis a general-purpose call, no caching of information is possible.
Every query will result in an AppServer call in adistributed application. But also keep in mind
that the call shields you from having to worry about the code heeded to access the data on the
AppServer, aslong as the database you need is connected on the default AppServer whose
handle isin gshAstraAppServer.

This series of examples should give you a good idea of how to take advantage of the Progress
Dynamics Managersto extend their default behavior to satisfy the needs of you application, and
to help you integrate existing applications into a new Progress Dynamics application.




Creating a New Manager In Progress
Dynamics

A Progress Dynamics Manager is a structured business logic procedure (or PLIP) that has both
aclient and aserver part. The term Manager here refers to a procedure with afew special
characteristics:

. It operates on both sides of the AppServer connection, and has both a client part and a
server part.

. Itisnormally registered as part of the session type, and pre-started so that it isavailableto
other procedures in the session when needed.

. It hasan API that can be called from el sewhere in the application.

Beyond this, a Manager can do just about anything at all.

The server side of the Manager controls database access, and the client side coordinates access
to the Manager’s API. The client Manager or Client Proxy cannot access database statements
directly, and acts as a gateway to calls that get information from the server. Y ou can cache data
on one or both sides of the AppServer connection, depending on the nature of the Manager.

Progress Dynamics comeswith anumber of built-in Managers. Y ou can find moreinformation
on these Managersin Chapter 6, “ Using the Progress Dynamics Managers,” which briefly
describes the architecture of the existing Managers. However, before Version 2 there was no
specific template for anew Manager. The task of building a Manager has been streamlined to
make creating a new Manager easier sincethe existing Version 1.1 Managers were built, so the
details of construction are different,. Thisiswhy the description of the existing Managers does
not exactly match the use of the new Version 2 Manager template.
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This chapter describes the new template procedures and how you can use them to create
Managers of your own for your application. It covers the following topics:

. The manager templates

*  Building anew manager in the AppBuilder
. Registering your manager

*  Creating anew Field Edit manager

. Customizing an existing manager
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7.1 The manager templates

The Progress Dynamics Manager has one basic characteristic that distinguishes it from other
business logic procedures: it runs on both sides of the AppServer connection. In thisway it
shares one key characteristic of the SmartDataObject, which enables you to write code for it in
the AppBuilder just asyou do for SDOs or SDO logic proceduresin adynamic application. The
template for new Managers hasthe DB-AWARE flag set on, to tell the AppBuilder to allow you
to write code into this single procedure file and to designate whether that code should be
compiled and executed for the client, for the server, or for both.

The DB-AWARE flag isfirst of al a preprocessor value in the template:

/* dededdede kel fddhddhk Preprocessor Definitions dededdededefdehfdedehddhhdhn */

&Scoped-define PROCEDURE-TYPE Procedure
&Scoped-define DB-AWARE YES

Y ou can aso set the DB-AWARE flag in special Procedure Settings comments that the
AppBuilder parses when it reads in afile for editing. The preprocessor allows your code to
referencethe DB-AWARE flag, and thisinternal setting preventsthe value from being changed,
which would disable the Manager:

Fededhddedhddhhddhhddhnddhn ‘.‘:/

/* Rk ddddddkk R nnkdd Procedure Settings

&ANALYZE-SUSPEND _PROCEDURE-SETTINGS
/* Settings for THIS-PROCEDURE
Type: Procedure
Allow:
Frames: 0
Add Fields to: Neither
Other Settings: CODE-ONLY APPSERVER DB-AWARE NO-PROXY
*/
&ANALYZE-RESUME _END-PROCEDURE-SETTINGS

In addition to the DB-AWARE setting, thereisasetting for the AppBuilder’ sinformation called
NO-PROXY . This setting tells the AppBuilder that, unlike for an SDO, the AppBuilder should
not actually generate the client proxy when you save the Manager procedure.
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There are severa reasons for this:

. First, in the case of the SDO (or the similarly constructed SBO), the client proxy isalways
given afilename that is the same as the base procedure, but with the extension _c1. The
external request runsthe base procedure name, and the internal logic of the SDO (or, more
precisely, the constructObject call in its Container code) determines whether in fact it is
that server-side procedure or the client proxy that should be run, depending on the session
configuration. The client proxy is never run explicitly. This naming convention is not
appropriate for Managers, where either the client procedure or the server procedureis
explicitly registered with the Session Type asthe proper procedure to run when the session
starts up. Therefore you can give the client procedure any name you want. For the sake of
consistency Progress recommends that you follow the existing Progress Dynamics
convention of using acommon prefix followed by srvrp.p for the server-side procedure
and c1ntp.p for the client side, but there is no requirement that you follow this pattern.

. Second, al the parts of an SDO, including the base procedure (customerfullo.w, for
example), its companion include file that defines the SDO temp-table, the client proxy
procedure, and the logic procedure where you write validation logic, are considered a
single unit in Progress Dynamics. Only the base procedure is registered in the repository
when you save the SDO. Thisisnot the case for Managers, because either the client or the
server version of the Manager isrun for agiven session type, and therefore both the client
procedure and the server procedure need to be individually registered.

*  Third, if you do not want to save the client procedure to the same directory as the server
procedure, the AppBuilder isnot set up to save different proceduresto different directories
as part of asingle operation. Progress Dynamics uses a convention of saving only
procedures in the framework that will run on the AppServer in the app directory.

. Fourth, the client procedure normally never changes once it has been generated, because
itisreally just two lines of code: one line sets aflag called DB-REQUIRED that tells the
compiler to compile out database references, and a second line includes the server
procedure. All thereal code for both sidesisin the server procedure; only the
DB-REQUIRED flag tells the compiler which code to compile for which version.

So for all these reasons, the AppBuilder does not generate or manage the client procedure for
you. Y ou can create the client procedure yourself by copying the template for it and naming the
server file name that it should include.

The two template procedures that you use to build new Managers are ry/app/rytemsrvrp.p,
and ry/obj/rytemclntp.p. Thefirst is opened for you when you create a new Manager in the
AppBuilder, and the second you copy and edit yourself.
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7.2

Building a new manager in the AppBuilder
To create anew Manager, select New - Structured Manager in the AppBuilder:

' x|
| Create in Product Moduls: (] I
General /4 General Sports obj Cancel I
~ Objsct Template... |
Structured PLIP ;l Help |

Data Logic Procedure
Structured Procedure
Structured Include

Structured b anager

Show

[~ Containers
I~ SmartOhjects
- v Procedures
Kl 2| webobecs
i~ Dezcription
atfcod! aftermmizpm, w ;I
i
£ _UIB-CODE-BLOCK-EMD =/ 2
EANALYZE-RESLIME
LANALYZE-SUSPERD _UIB-CODE-BLOCK. _<FTR "lpdate-Object- e
« | ;I_I

Inthe New Manager Wizard, set the desired information to identify the procedure, and you are
ready to code.

7.2.1 Separating client code from server code

Programming a Manager is like programming any other business logic procedure, except that
you write code for both sides of the server connection.

When you create a new procedure in the Section Editor, shown in Figure 71, you see a
DB-Required toggle in the header section that you can use to indicate whether the code you
write goes into the client or server side when the procedure is compiled.

* Section Editor - Procedure - CAICFLocal rytstsrvrp.p ; i o ] 1
Eile Edit Insert Search Compie Help

Section: | Piccedises =1 L. Insen Cal. |1 Biivate  F DE-Requied
N&'\'B.‘Il:,est,DBRequxred ﬂ HMewe . Bename. .
crzore>
_______________________________________________________________________________ -
END PROCEDUERE. -
] | >l

Figure 7-1: Section Editor
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By default, the DB-Required toggle is checked on. When it is on, the entire internal procedure
or function you are writing compilesinto only the server side . r file for the Manager. If you
turn it off, it goesinto both the client and server files. The description below describes how it
works.

When you save your procedure, the AppBuilder writesthese additional preprocessor definitions
into your source procedure:

/* Db-Required definitions. */
&IF DEFINED(DB-REQUIRED) = O &THEN
&GLOBAL-DEFINE DB-REQUIRED TRUE

&ENDIF
&GLOBAL-DEFINE DB-REQUIRED-START  &IF {&DB-REQUIRED} &THEN
&GLOBAL-DEFINE DB-REQUIRED-END &ENDIF

Thefirst of these definitions saysthat if the DB-REQUIRED preprocessor has not already been
defined, then defineit to be TRUE. The other two definitions provide for awrapper around each
entry point in the file. Around every function and internal procedure definition you create, the
AppBuilder puts the DB-REQUIRED-START and DB-REQUIRED-END preprocessors that
compile the entry point in or out:

{&DB-REQUIRED-START}
&IF DEFINED(EXCLUDE-testDBRequired) = 0 &THEN

&ANALYZE-SUSPEND _UIB-CODE-BLOCK _PROCEDURE testDBRequired Procedure
_DB-REQUIRED

PROCEDURE testDBRequired :

/:’: _________________________________________________________________________

Purpose:
Parameters: <none>
Notes:

END PROCEDURE.

/* _UIB-CODE-BLOCK-END */
&ANALYZE-RESUME

&ENDIF

{&DB-REQUIRED-END}
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If you look at the template for the client side procedure, you can see why they compile
differently:

/* rytstcintp.p - non-db proxy for rytstsrvrp.p */
&GLOBAL-DEFINE DB-REQUIRED FALSE

{"rytstsrvrp.p"}

Thisfile setsthe DB-REQUIRED flag to FAL SE, before the AppBuilder-generated statement
in the main procedure hasachanceto setit to TRUE. Therefore, all DB-REQUIRED blocksare
left out of the compilation that winds up on the client.

7.3 Registering your manager

Once you have created your Manager, you need to register it so that it starts properly and is
availablefor useat run time. First, you need to register the procedure in the Progress Dynamics
repository, then create a Manager Type for it, and finally associate that type with one or more
Session Types.

To register the Manager procedure in the repository, follow these steps:

1 ¢ Opentheprocedureinthe AppBuilder, and select Save To Repository from the File menu:

Add to Repository x|
File: tstsrapp
Froduct kModule: Gan f/ General Purpose Sports ohjact:Rd
Object Tne: |Proceduze {Procedure) _‘PJ |
Fielative Path: Cancel .

2 ¢ Enter aProduct Module for the procedure, and make sure its Object Typeis set to
Procedure.

3 ¢ Choose OK tosavethisinformationintherepository. Now you can refer to your procedure
in the Session utilities.
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7.3.1 Creating a new manager type
To create anew Manager Type, follow these steps:

1 ¢ Select Manager Type Control from the Progress Dynamics Administration’s Session
Menu:

Session  System  Transaction

Manager Type Conkrol

Session Type Contraol
Service Type Contral
Session Property Control
Logical Service Control
Physical Service Control
User Profile Code Control

2 ¢ Choose Add to create a new control. The Manager Type Maintenance window appears:

* Manager Type Maintenance - TestManager =10f =}
Eile Window Help ?
G Mo x i Le e 9 [u [ OK Concel Help |
Detals ]
Manager Type Code: !TeslManager
tanager Type Mame: !Tesf Manager .
Static Handle: ; Mo static hande j I
I System Ovmed :
Iv ‘wiite to Config |
Manages Marration: [Test of 3 custom Wanager for an application, _T_| .
|
|

=
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The Manager Type Maintenance window has the following fields:

Manager Type Code — A single-word identifier used as akey for retrieving the
Manager’ s handle, and to identify it to the Session Manager.

Manager Type Name— Any meaningful descriptive string for the Manager, which
appears in messages referring to the Manager. By convention, thisisjust the
Manager Type Code with spaces as appropriate.

Static Handle — The built-in Progress Dynamics Managers have global variables
defined for theminthefilesrc/adm2/globals.i. Unlessyour new Manager isgoing
to be accessed with great frequency at different placeswithinyour application, which
might possibly makeit noticeably faster to haveimmediate accessto the handlefrom
anywhere, you should not add a new global handle for it. Thiswould require you to
edit globals. i, and then recompile every procedure in the entire framework and
your application to provide access to it. The handles that are already in globals. i
aretherefor efficiency for the basic framework Managers (and not even all of those).
Instead, you can use the getM anager Handl e function in the Session Manager to
retrieve the handle of your Manager from anywherein your application. In this case
you set the Static Handle entry to No Static Handle.

System Owned — Thistoggle restricts modifications to the Manager to those users
with System privilege.

Writeto Config — If you want the Manager information to be written out to the
XML configuration file that holds all the session information, then check the Write
to Config toggleon. If you want to be able to associate the Manager with one or more
Session Types and have it automatically started for you when those sessions are
started, then you must check Writeto Config on. If you intend to access the Manager
only programmatically once your application session has already started, then you
can leaveit off.

Manager Narration — Thisfield isfor any helpful further explanation of the
Manager’ s purpose.
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3 ¢ Choose Save when you have entered your information, and return to the Manager Type
Control window to see the new Manager in the list with al the other Managers:

* Manager Type Control

|System Owmed|iwiite to Config|Stalic «

Manager Type Code IMmager Type Mame
Connectiontd anager Connection Manager YES YES HOMN
CustomizationM anager Customization M anages YES YES MON
GeneraManager General Manager YES YES GM —
Localizationtd anager Localization Manager YES YES TH
Profileid anager Profile Manager YES wES P
RepositonyDesigntdanager  Repository Design Manager YES HOMN
Repositanyidanager Repository Manager YES R
RequestManager Request Manager YES HON
SecuntyManager Security Manager YES SEM
Sessionidanager Session Manager
i i Test Manager MO
-
4 _b_l_l
Ee Xz [EE =R

7.3.2 Adding your manager to the session types

To start your Manager with one of the framework’s Session Types, add it to the list of that
Session Type's Required Managers by following these steps:

1 ¢ Open the Session Type Control window from the Session Menu:

* Session Type Control Y ] ]
Filz  Option  Session  Window Help

[ 4 » | Est Help
Sezzion Type Code 1Session Type Descnption IP'hywaI Seszion Ligt |Valid 05 List =
ASICFDew AppServer Service Type for ICF Dev APP N 32 LML

Default Session Type IGLUI ki

ICFDew Diynamics Development Envaonment GUI WM 32

ICFDevas Dynamics Development with AS GUl WwiN32

|ICFRuntime Dynamics Bun Time Erviionment  GUIWEC WiN32

ICPwS ICF wWebSpeed Session WhBSAPP W32 LML
rtb_090dyndep Foundtable 090dyn-dep AppServer  APP i N 32

b 091 dyndep Roundtable 091 dvn-dep AppServer  APP M 32

b 097 dyndey Roundtable 091 dyn-dev AppSesver  APP w32

rtb 097 dyntst Roundtable 091 dyn-tst AppServer  APP w32

4 »

prade A v X F0 8
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2 ¢ You can either:

Add your Manager to more existing Session Types.To add the Test Manager to the
Default Session Type, select the Default Session Type, press the Edit button, and
select the Required Managers tab. The list of session Manager procedures appears:

* Session Type Maintenance - Default i = |o3f xf
Eile Window Help
gudox @ Le s+ ¥ | Edit Help
Details ]gessicm Servioes ] Seavice Hequred Managess ]Manager | Session Type Propetiss |Erope(ty |
Manager Type Cod= Object Filename Startup Order| Session Type Code | System Owned =
Sessionianager alsezsrap.p 2 Defaut YES
Repostorghdanage: [ ——— 3 Defaut YES
Generaltanager afgenzrvrp.p 4 Defauk YES
Profiletanager afprozrvip.p 5 Defauk YES
Securilyld anager afsmcsrvrp.p E Defaub YES
Localizatiordanager aftrsrvipp 7 Defeil YES
Cuistomizatiorhd anager [PELSSNTD. P 8 Defaul YES

« of]

# ¥ R®EFOB

Create new Session Types to define different configurations for the client or server.

There are some specia things to note about the list of Managers.

L]

Progress Dynamics Session Startup — The standard startup procedure for any Progress
Dynamics sessionisicfstart.p. This procedure runs the procedure
af/app/afxmlcfgp.p, the Configuration File Manager, which opens and parses the XML
configuration file containing all the rest of the information about the session. The
Configuration File Manager startsthe rest of the Managers. In some casesit may not make
adifferencewhich order aManager isstarted in, except that the Connection Manager must
aways befirst in thelist, because it is responsible for starting any databases and
AppServers, and then getting the rest of the Managers started. Ordinarily you simply add
anew Manager to the end of the list, so make sure you note the number of Managers that

are already associated with your Session Type, and assign yours the next higher sequence
number.
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7-12

. M anager Procedure Name — Note the name of the Manager procedure that appearsin
thelist. Thereisjust one version of the Connection Manager, so it will always appear as
afconmgrp.p. The other Managers, however, have both a client part and a server part,
which conform to the naming convention afxxxsrvrp.p and afxxxcintp.p, where xxx
represents a three-letter code for the Manager. A given Session Type runs either on the
client or on the server, and must start the appropriate Manager procedures for its side of
the connection. A standalone session runs the server-side Managers. Note that thisis

different from the way that SDOs and other DB-AWARE objects work. In an SDO you
aways specify the base name of the object, which runs on the server, and the internal s of
the constructObject code determine whether to run that or the client proxy. The client
proxy in turn is responsible for running the server-side object, and maintaining a
connection to it.

Because Managersrun explicitly on client or server, you need to specify the correct name of the
client-side or server-side Manager procedure when you add it to the session. Y ou can see from
the list of Managers for the Default session, for example, that because it runs as a standalone
session, without AppServer (and therefore without a separate client session), it runs the server
versions of the Managers.

A client-side Session Type, by contrast, such as the |CFRuntime session, runs the client-side
procedures:

=10zl
DX wle 6 |% | Heb
Dot | Session Senvices | Snicn Foauied Wanaer: | Mavagsr | Sestion Tupe Propanies | Eropey |
'
FrofileManags: slprocinip.p 4ICFRutime: MO
Fepeastontd anaget wepcinlpp 5 ICFRurhimes MO
Secuiptanags: alzaccinipp G ICFRuntime: MO
Locakzalioetd anagel allimcintp.p 7 ICFRurtine MO
Customizaliorfanager sl Fipn BICFRutime: YES
il
4 ﬂ
v R FOB
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Once you have selected the Session Type to add your Manager to, follow these stepsto edit it:
1 ¢ Select the Manager tab from the Session Type Maintenance folder.

2 ¢ Pressthe Add buttoninside the tab folder to add your Manager to the Session:

* Sessinn Type Mamtenance - Delall =0l =
Ehe pimhn  Hele

gF=EH L e e o | B2 Heo
Deted | e e | Sevce | B Henager | Session Tpe Fioperbes | Evpety |

[ = e 0 UM T R R T

Marssgen Tvpm [Taze Manager CTesrBanager! |
Dibisct Fibename: st stp .
Stanp i[5
[ Spatem Ovned

3 ¢ Sdect Test Manager from the pre-populated list of Manager Types.

4 ¢ Enter the Object Filename, which is either the client procedure or the server procedure.
Note that you do not have to specify a path to the procedure, because it has already been
registered in the repository, so the Configuration File Manager will be able to locate it
from its description as stored in the repository.

5 ¢ Enter the next available Startup Order sequence for the manager.

6 ¢ Check the System Owned toggle on if you want only users with System authorization to
be able to modify its information.

7 ¢ Choose File- Save to add your Manager to the list, and close the Session Type
Maintenance window.

The description of your Manager is nhow in the repository, but in order for it to be found
when the session starts up, you must add the same information to the XML configuration
filethat all sessionsread in when they start up.
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8 ¢ Returnto the Session Type Control window and select Option — Generate
Configuration Fileto rebuild the XML file from the repository data:

* session Type Control : i -101x]
File | Option  Session  Window  Help

Generate Configuration File I Exit Help
Sezzion Type Code |Session Type Descrphon |F'h_l,lsic:a| Session |~
ASICFD ey AppServer Senvice Type for ICF Dev AFP

Diefault Session Type GUI
ICFDeyw Dynamics Development Emvironment (GUI
ICFDewdS Dynamics Development wath AS GUl
ICFRuntime Dynarics Run Time Environment GUIWEC
4 3 I
A 84 © R FfP @

9¢ At the prompt, enter the name of the configuration file, and choose either L ocal File or
Remote File, depending on whether the fileislocal to your machine or remote. The
default fileisicfconfig.xml, inthe src directory where your Progress Dynamics code

was installed. Move the file to another location in your application’s ProPath if you are
going to modify it.

10 ¢ After setting the filename, choose Gener ate:

i Generate Configuration XML File : o [mf ]

Generate to: O Local File " Remote Filz
File Marne; |icfconfig.smi Browse |
Generate | Lloze |
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The generated configuration file appears:

A\ possen et posseich iciconfig.<ml - Microsoft Tnternet Eiploper e i "szj
Bk Edk  Yew Favortes Took Help -
=ik - o - @ (8 A | Bseoch [aiFaverkes By | Y- Shoml E] &

e T —————— =] 2o ||tes®

|

Type="Default"s

o e

+ Sservices

- eservices
=cSzrvice TypexDatabase</cServicaTypez
coSericeMame=ICFDB</coerviceNames

=fzarvicas

< /servicess

- cmanagers:»
+ £Mmanagers
+ smanagers
+ Sranagers
b ermanagers
+ Zrnanagers
+ CIANA0ETs

+ Smanagers
+ <rnanagers
+ <managers

L it

7 My Compuber

Thisfile contains the information for the Test Manager added to the Default session (a
number of nodesin the XML information are not expanded here, so that you only see what
has been added).

7.3.3 Invoking the session type in your startup command

To start the Session Type with your Manager in it, specify the Session Type in the startup
command line. For instance, you can look at the command line for the Progress Dynamics
Default icon:

e
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The Dynamics Default Properties sheet allows you to specify your Session Type parameters:

Dynamics Shortcut Properties ﬂ

General  Shorteut |C0mpatibility|

ﬁ- i Dipnamics Shartcut

Target type: Application

Target location: bin

Target: icshbintichin'' -icfparam ICFSESSTYPE =Default

¥ Funin separate memon space. | Fun as different user

Start in: Ic:\dynamicswrk

Shortcut key: INone

Rur: I Mormal window j

Carnment; I

Find Target... | Changelcon...l

Ok I Cancel | Apply |

The startup procedure is icfstart. p, and the —i cfparam startup option must specify the
ICFSESSTY PE parameter and give it avalue of Default, or whatever your Session Typeis.
Then when you open the session, your Manager is started along with others.

Inthissimpletest case, the standard plipSetup procedure in the Test Manager hasa MESSA GE
in it to show you that it got started properly:

Procedure plipSetup:

e
Purpose: Run by main-block of PLIP at startup of PLIP
Parameters: <none>
Notes:

{ry/app/ryplipsetu.i}
MESSAGE "Test Manager!".
END PROCEDURE.

When you start the Default session, the message appears:

Message {Press HELP

|
|
Test Manager! I
|
{|
|




Creating a New Manager In Progress Dynamics

7.4  Creating a new Field Edit manager

This section contains an example of how to design, build, and register a new Field Edit
Manager.

The Field Edit Manager supports the definition of special kinds of editing and validation for
fieldsin the application’ s database. It also supports the visualization of these characteristicsin
the client User Interface. For example, the developer can define fields that are mandatory,
independent of the Progress schema definitions, provide avisual cue for those mandatory fields
inthe Viewersin the application’ s maintenance windows, and then ensure that those fields have
all been entered before an update is returned to the server. Y ou can define afield as requiring
upper or lower case letters only, and you can adjust the screen value for the field accordingly
before updated values are returned to the server. This exampleillustrates a number of waysin
which you can extend the framework. each of which is described in its own sections:

e Adding anew table to the Repository
. Defining the manager itself

. Registering the new manager

e Accessing the manager from SDOs

. Accessing the manager from viewers
. Invoking the field edits from an SDO

. Testing the new manager

7.4.1 Adding a new table to the Repository

If your application requires data that cannot easily be represented in the repository database
tables, you can add an additional table or tablesto storeit. Whether you actually add these tables
to therepository databaseitself (ICFDB), or to your application database, isup to you. In either
case, you can join the new tables to other repository tables to provide a connection between
standard repository data and your extensions.

In this case, you need anew table to store thefield edit definitions for the Manager to use. This
isan extension to the repository definition of entities (tables) and their fields. When you import
entity definitionsinto therepository asthefirst step in defining aProgress Dynamics application
for your database, the framework creates an Entity Mnemonic record for each table, and an
Entity Display Field record for each field in the table, with some of its display characteristics,
such asits label and format. The Object Generator uses this data to create the default SDOs,
Browsers, and Viewers that make up the starter set of objects in the application.
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Figure 7—2 shows these two standard repository tables.

gsc_entity_mnemaonic
entity_mnemaonic(IE3.2 |ES.2)

entity_mnemonic_shori_desc (IE1.1)
entity_mnemonic_description (IE2.1)
auto_properfarm_strings

entity_mnemonic_label_prefix gsc_entity_display_field

entity_mnemaonic_obj (Ak1.1) - - N -
entity_deseription_fizld entity_display_field_obj
entity_deszcription_procedure entity_mnemonic (FEGAKT. 1 AKE 1)
entity_narration display_field_name (Ak1.2,A8K2.32)
entity_object_field dizplay_field_order (AK2.2)
table_has_object ficld dizplay_field_label

entity_lkey_field display_field_farmat
table_prefix_length

field_name_separatar ?ﬁ—

auditing_enabled

wersion_data (IES.1) |
deploy_data (IEZ.1)

entity_dbname |
replicate_entitu_mnemonic (IE4.1)

replicate_key H— — — — — — I has
som_field_name

Figure 7-2: Standard Repository tables

To support the Field Edit Manager, you must add an additional table to store field edit
information for each field. Thetableiscalled gsc_entity_field_edit. You cancreateitinthe
Progress Data Dictionary. The table contains the fields described in Table 7-1.

Table 7-1: The gsc_entity_field_edit Table

Field Description
entity field edit _obj ThisDECIMAL field isthe Object ID for the record itself.
entity display field obj ThisDECIMAL field isthe Object ID of the associated

gsc_entity _display_field record to join to.

edit_type ThisCHARACTER field storesthe code for the special edit
type, such as Required or Case.

edit_value This CHARACTER field stores the value for the edit type,
such as Yesfor Required, or Upper or Lower for Case.

Y ou must have aunique primary index on theentity field_edit_obj field, and asecond index on
thisfield plus the edit_type field.
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When creating the new table, provide the appropriate format for the Object ID fields, with nine
decimalsto assure that the site ID for the database is properly encoded, as shown in Figure 7-3.

8 Field Properties

gl x|
Field Mame: ientity_field_edit_obi Member of an | hdes: no

? Member of a Yiew: no
[ata Tupe: decimal

Eormat:]>>>>>>>>>>>>>>>>>3339393589 Examples... I

Labet |?

Calurnn Label: ]?

Lritial Value: [0
Order #: (10 Decimals: |2 Position: £
[Dezcription: |Object 1D for feld edit oby ;I
Help Text: ]
W Mandatory [T CaseSenctive [T Estent g

Triggers... ] W alidation. .. ' Wiewfis | Shring Attrs.. | DataSer!er...l

K| sawe | cmel | o] Hop |

Figure 7-3: Field Properties window

Y ou need a CREATE trigger procedure to define the code that automatically assigns the next
available Object ID to each new record in the table. The trigger procedure must include the
standard framework code that defines the getNextObj function where Object IDs are assigned,
and then invoke it to assign the ID. The Table Triggers window is shown in Figure 7—4.

Table Triggers

. X
Ewent: Procedure Options: [~ Check CRC

hg/gscietige.p Files... | " Overridable

TRIGCER PROCEDURE FOR CREATE OF gsc_entity field edit. ]
{affsupfaftrigproc.i}

LE2ICH gsco_entity_field edit.entity field edit_obj =
getMextObi i)

Kl _>lJ
Cut i Copy | Paste End Eg ﬂ Replace | Inzert File |
Trigger | Delste | Revert

Check Spnta Mow I OnSave

aK | Save | Cance! | Help |

Figure 7-4: Table Triggers dialog box
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Wewon't go into how thefield edit data getsinto the new table. Presumably, you would create
anew tool where developers can define the special edits, but that is beyond the scope of what

we are describing here. Y ou can popul ate the table using something as simple as a procedure to
define sometest values, such asthe following example, which marksthe CustNum, Name, City,
State, and Country fields in the Sports2000 database Customer table as required fields, and the
State field as requiring upper case:

FOR EACH gsc_entity_display_field WHERE entity_mnemonic = 'customer':
IF LOOKUP(display_field_name, 'custnum,name,city,state,country') NE O THEN
DO:
CREATE gsc_entity_field_edit.
ASSIGN gsc_entity_field_edit.entity_display_field_obj =
gsc_entity_display_field.entity_display_field_obj
gsc_entity_field_edit.edit_type = "Required"
gsc_entity_field_edit.edit_value = "YES".

END.
IF display_field_name = 'State' THEN
DO:
CREATE gsc_entity_field_edit.
ASSIGCN gsc_entity_field_edit.entity_display_field_obj =
gsc_entity_display_field.entity_display_field_obj
gsc_entity_field_edit.edit_type = "Case"
gsc_entity_field_edit.edit_value = "Upper".
END.
END.
7.4.2 Defining the manager itself

In the AppBuilder, select New — Structured Manager to create the new Manager procedure
from its template. Enter the standard file documentation information in the wizard. Name the
procedure f1dedsrvrp.p. Note that this server-side Manager procedure in fact contains all the
code for both the client and server versions of the Manager. Asyou write code for the Manager,
the DB-REQUIRED flag determines which code gets compiled into which version of the
Manager.

To create the client-side Manager procedure, ssmply copy the client Manager template, which
isthefile af/sup2/aftemclntp.p, to the working directory where you want your Manager.
Name your version fldedcIntp.p. Edit the file to include the server Manager procedure
fldedsrvrp.p, including its relative pathname, depending on your own directory structure;

/* fldedcIntp.p - non-db proxy for fldedsrvrp.p */
&GLOBAL-DEFINE DB-REQUIRED FALSE

{"fldedsrvrp.p"}
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Asyou can see, the client procedure simply defines the DB-REQUIRED flag to be false and
then includes the principal (server) Manager procedure. In thisway, the references to
DB-REQUIRED inside f1dedsrvrp.p determine which code gets compiled out of the client
procedure. Save the client Manager procedure, and compile it when you have finished writing
the Manage. All your code now goesinto fidedsrvrp.p.

Data caching considerations

Thefirst procedure to define in the Manager, cacheFieldEdi ts, builds a client-side cache of
datafrom the Entity Field Edit table.

Different kinds of Managers may need to cache different data on either the client or server or
both. Keep afew things in mind when you’ re designing the caching mechanism for aManager:

If code that is executed on the server needs quick accessto data, it may be worthwhile to
cache that data in temp-tables on the server side. Thisis especially true if the data needs
to be massaged in some way asit is read out of whatever underlying database tables or
other data sources provide the raw information, and if that data processing isrelatively
expensive. Caching the data once it has been read and processed makes it available for
later access without incurring that overhead again.

If there is a benefit to avoiding the caching overhead when arequest comesin from a
client, then the server start-up code may want to cache datain advance. Whether thisisall
the data derived from the underlying database tables (or any other source) or some part of
the dataiis up to you to decide. Y ou need to balance the up-front startup cost of caching
the data against theimmediate cost of caching the datawhen thefirst request comesin that
needsthat particular data. If the server-side Manager is pre-started as part of an AppServer
session, which will bethe caseif the Manager is made one of the required Managersinthe
Session Type, then this startup cost may occur when the overall systemis started, and the
AppServer sessions may continue to run for along time. In this case, an end user starting
aclient session or making arequest from aclient may never seethe overhead of the server
caching, making the pre-caching an appropriate action.

If codethat isexecuted on the client needs accessto datathat originatesin databasetables,
the data must be passed from the server to the client so that the client does not need a
database connection. If the datais likely to be needed again on the client, it makes sense
to cacheit in temp-tables there so that it’ s avail able when needed.

There may be abenefit on the client aswell asthe server to pre-caching data. Because the
user will normally experience await when starting the application due to the overhead of
pre-caching data, you need to balance the benefit of having the dataimmediately available
later on against the cost of loading it on startup.
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. If data cached on either the client side or the server side may become stale or out-of-date,

you need to provide away to determine when that data needs to be refreshed, and a
mechanism to clear the old data from the client cache so that it is re-retrieved from the
server, or to clear old data from the server cache so that it can be re-loaded from the
database.

. In a stateless environment, any server-side temp-table cacheislocal to a particular
AppServer session, and if the dataisn’t pre-cached in auniform way, the datain any
AppServer session is simply aby-product of the client requests that happen to comein to
that session. Since a client request may be handled by any available AppServer session,
you can't expect that data cached by some earlier request is in the cache of the server
session that handles the next request. If server-side datais not pre-cached, but it makes
sense to cache data on the server at all, then you must simply alow for the fact that each
AppServer session gradually builds up a cache reflecting the requests that it has handled.
This may make sense if pre-caching is not appropriate, but if the server sessions are
gradually able to handle requests more efficiently because of the data cache they build up.

In the case of the example Field Edit Manager, data caching makes sense only on the client.
Eachtimean SDO starts up, it requeststhe field edit datafor its enabled table or tables from the
Field Edit Manager. If that dataisn’t already available, then the client Manager requestsit from
the server Manager and adds it to the client cache.

The cache temp-table has this definition:

DEFINE TEMP-TABLE ttFieldEditData NO-UNDO

FIELD cEntityName AS CHARACTER
FIELD cFieldName AS CHARACTER
FIELD cEditType AS CHARACTER
FIELD cEditValue AS CHARACTER

INDEX keyl AS UNIQUE PRIMARY cEntityName cFieldName cEditType.

The Entity Name comes from the Entity Mnemonic table, and the Field Name from the Display
Field table. The Edit Type and Edit Vaue come from the new Field Edit table.
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The cacheFieldEdits procedure takes alist of one or more tables as input, and checks to see
whether the field edit datafor the table(s) is already in the cache temp-table. Note that because
the procedure will normally be called on the client, the section editor’s DB-Required toggle
must be checked off, so that the code is compiled into the client version of the Manager, as
shown in Figure 7-5.

* Section Editor - Procedure - C:\¥2work’sre fide =1of =i

File Edt Insert Search Comple Heslp

Section: | Procedues ‘l List.., Ins=it Calt, I Pivale [ DB-Fequired

Name; | cacheFialdEdits vI Hew.,. Rename...

e -
Purposa: Thiz procedure caches field edit data for @ list of tablas
Pavameters: INEUT poTabls A5 CHARACTER
Notas: This checks for the existence of any field edit date for a4

table. If field edit deta does net exist for the table, if is
read from the database.

DEFINE INPUT PARAMETER pcTablelist AS CHARACTER NO-URDO.

DEFINE WARTAELE 1MNum LE INTEGER HO-UNDO.
LEFINE VARTARLE cTablesToRead A5 CHARACTER MNO-UNDO.

DO iHum = 1 TO NUM-ENTRIES (pcTablelist):
FIND FIRST vrFieldEdicData WHERE
ttFieldEdivData. cEnvivyNane = ENTEY (iNum, peTablelisc) NO-ERROR.
IF NOT AVATLABLE ceFieldEdicvDaca THEN
cTablesToRead = cTablesToRead +
(IF NUM-ENTRIEZ(cTablesToRead) *» 0 THENW ', ":U EL3E '':U} +
ENTEY {iHun, peTableList) |

END. /% deo iNuwe to mumber aplries in fable 1ist *f

4

10z

Figure 7-5: Section Editor

If any of the tables are not yet cached, then the code calls a separate procedure that has the
DB-Required flag set to TRUE to load them from the repository database. The
cacheFieldEdits procedure needs to check whether the procedure that reads the database is
available to run locally or must be run remotely, so that it knows where to run the
database-dependent code. Because the DB-Required procedure is completely compiled out of
the client Manager when the Manager is split between client and server, the code can check for
the existence of the DB-Required procedure in the Manager’ sinternal entries. If it is not there,
then it must be run remotely. Thiscode fragment usestheincludefiledynlaunch.i to makethe
call, which is explained in the following example:

IF cTablesToRead NE '':U THEN DO:
IF LOOKUP('fetchFieldEdits', THIS-PROCEDURE:INTERNAL-ENTRIES) NE O THEN
RUN fetchFieldEdits (INPUT pcTablelList,

OUTPUT TABLE ttNewData).
ELSE {dynlaunch.i

&PLIP = 'FieldEditManager'
&iProc = 'fetchFieldEdits'
&model = INPUT &parml = pcTablelList &dataTypel = CHARACTER

&mode?2

OUTPUT &parm2 = ttNewData &dataType2 = TABLE
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An dternative way to make this check isto use the statement:

IF CONNECTED(‘ICFDB’) THEN

This has the disadvantage of hard-coding the logical database name where the data resides into
the procedure, which may not be agood idea. If you later move the data (to your application
database, for example) then you need to remember to change this statement as well.

Using dynlaunch.i to make server calls in your manager

The includefile dynlaunch.i supports making acall to an internal procedureinside a
server-side procedure, which may or may not already be running. It uses the Progress 4GL
dynamic Call object, which is new to Progress Version 9.1D, to package the parametersto the
procedure call. It handles all these stepsin asingle AppServer cal:

. I dentifying whether the external procedure is already running on the server, and starting it
asapersistent procedureiif itisn't.

. Running the internal procedure inside the server-side persistent procedure.
. Getting back the OUTPUT parameters from the internal procedure call.
. Deleting the server-side procedure if it was started just for this call.

Asaresult, using dynlaunch.iisgeneraly the preferred way to make callsto internal
procedures across the AppServer connection in Progress Dynamics Version 2, aslong as the
external procedure on the server does need to be started and then left running after the call is
complete.

These are the basic include file arguments for dynlaunch.1:
. The include file takes an & PL I P named argument that is the name of the external
procedure needed on the server. Alternatively, asin this example, it can be the logical

name (the Manager Type name) of any registered Progress Dynamics Manager, including
anewly created one such as this.

*  The&Iproc named argument is the name of the internal procedure to run.
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There must be three named arguments for each parameter in the internal procedure’s calling
sequence. For each of these, the letter n represents the order of the parameters in the call:

. The & moden named argument is INPUT, OUTPUT, or INPUT-OUTPUT.

e The & parmn named argument is the name of the variable or table field storing the
parameter.

e The &datatypen named argument holds the datatype of the parameter.

Aswith al include file references, quoted strings must be inside single quotes. If astring
argument includes spaces or other word breaks, then the single-quoted string must then beinside
double quotes.

In the case of this example, the code is running the internal procedure fetchFieldEdits in the
server-side FieldEditM anager, and passing asan INPUT parameter alist of thetablesto retrieve
edit information for, and returning as an OUTPUT parameter a temp-table containing those
edits.

Writing the server-side caching procedure

The procedure that reads database data into the temp-table is separate from cacheFiel dEdits
because it needs to have the Db-Required toggle set to TRUE, so that it will be compiled only
on the server-side, or when the database is otherwise available.

This fetchFiel dEdits procedure uses a copy of the ttFieldEditData temp-table that must also be
defined in the Definitions section of the Manager:

DEFINE TEMP-TABLE ttNewData NO-UNDO LIKE ttFieldEditData.
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Thisis so that only the datafor the current request is returned in the call. The client-side cache
will gradually be built up as more requests are made. Because no datais maintained in memory
on the server, fetchFieldEdits first needsto empty out any leftover data from an earlier
request:

Procedure fetchFieldEdits:
/7’: _________________________________________________________________________
Purpose: Server-side procedure to load field edit data from the database
into a temp-table, to be returned to the client.
Parameters: INPUT PARAMETER pcTablelList AS CHARACTER NO-UNDO --
Tist of tables to cache.
OUTPUT PARAMETER TABLE FOR ttNewData --
returned temp-table.
Notes: This DB-REQUIRED procedure is executed on the server, from the
client, if the Manager 1is divided between client and server.
It only Toads newly requested data into the NewData temp-table,
and returns that to be appended to the client cache.

DEFINE INPUT PARAMETER pcTableList AS CHARACTER NO-UNDO.
DEFINE OUTPUT PARAMETER TABLE FOR ttNewData.
DEFINE VARIABLE iNum AS INTEGER NO-UNDO.

/* Remove any leftover data from a previous request. The ttNewData table

just holds the data for the current request and returns that to the
client. */

EMPTY TEMP-TABLE ttNewData.
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The procedure then goes through the list of requested tables, locates any FieldEdit records for
their fields, and creates temp-table records for them:

/* Read field edit data from database into the temp-table to return
to the caller. */
DO iNum = 1 TO NUM-ENTRIES(pcTablelList):
FIND FIRST gsc_entity_mnemonic WHERE
gsc_entity_mnemonic.entity_mnemonic_description =
ENTRY (iNum, pcTablelList) NO-LOCK NO-ERROR.
IF AVAILABLE gsc_entity_mnemonic THEN DO:
FOR EACH gsc_entity_display_field OF gsc_entity_mnemonic,
EACH gsc_entity_field_edit OF gsc_entity_display_field NO-LOCK:

CREATE ttNewData.
ASSIGN
ttNewData.cEntityName =
gsc_entity_mnemonic.entity_mnemonic_description
ttNewData.cFieldName =
gsc_entity_display_field.DISPLAY_field_name
ttNewData.cEditType = gsc_entity_field_edit.edit_type
ttNewData.cEditValue = gsc_entity_field_edit.edit_value.
END. /* for each entity field edit of each display field */
END. /* if available entity */
END. /* do to number of tables */

RETURN.
END PROCEDURE.

Back in the calling procedure, cacheFieldEdits, this data is copied into the client cache:

FOR EACH ttNewData:
CREATE ttFieldEditData.
BUFFER-COPY ttNewData TO ttFieldEditData.
END.
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Note that it would be dightly more efficient to use the APPEND keyword with the OUTPUT
parameter and have the new data added directly to the existing client cache. However, the
underlying mechanism that supports dynlaunch.i doesnot allow this, so thisisa penalty to be
paid when using it. Keep in mind that in more complex caching examples, it islikely that there
would be some overlap between data returned and data already on the client that couldn’t be
checked in advance. For example, if you were to use the Repository Manager API to retrieve
object definitions to cache on the client, then even when the parent object was uniquely
identifiable, a single request could return awhole host of data for various object instances
contained in that parent object, some of which might already be present in the client cache. In
such a case you would have to receive new datain a separate table or set of tables anyway, and
then do the necessary work on the client side to determine whether any of the data was already
present, to avoid potential clashes of unique Object IDs or other keys.

Clearing the client cache

In order to clear the cache on the client side if it needs to be refreshed, you can define a
clearClientCache procedure. This checks whether it is being invoked on the server or not, and
empties the temp-tableif it is on the client. The DB-Required toggle must be checked off for
this procedure:

Procedure clearClientCache:

o
Purpose: This procedure clears the cache of field edit data.
Parameters: <none>
Notes:

IF NOT (SESSION:REMOTE OR SESSION:CLIENT-TYPE = "WEBSPEED":U) THEN
DO:

EMPTY TEMP-TABLE ttFieldEditData.
END.

END PROCEDURE.

Inthisway, any further requests of the cache on the client side will force arequest to the server,
since no cached data will be found on the client.

Note the use of the syntax:

IF [NOT] (SESSION:REMOTE OR SESSION:CLIENT-TYPE = "WEBSPEED") THEN..
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Thisexpression tells the code whether it is executing on the server-side of aconnection that has
aseparate client. Only if thisisnot the case do you want to empty the cache temp-table, because
it is not maintained on the server.

NOTE: Inthisexample, you could safely empty the temp-table on the server aswell, because
nothing is maintained there anyway. However, in cases where data is cached
separately on client and server, it could make a big difference which side you empty
the cache on.

The NOT keyword isincluded in the statement to make it TRUE for the client side (including
astand-aloneclient with alocal database connection), or omitted to makeit TRUE for the server
side. The SESSION:REMOTE attribute istrue if thisis an AppServer session. Otherwise, the
CLIENT-TY PE attribute will be equal to WEBSPEED if the session is a WebSpeed Agent. In
either of these cases, the code is executing remotely relative to the user interface, and presumes
to have a database connection to the repository data.

Note that this expression is alittle different in its effect from the earlier check of the
INTERNAL-ENTRIES, or for that matter making a CONNECTED database check. In the case
wherethe client and server are effectively combined, that is, when the client session isrunning
the full server-side Manager with a database connection, none the INTERNAL-ENTRIES or
CONNECTED checkswill return TRUE, because the full Manager is running and the database
is connected. But the NOT SESSION:REMOTE check will also return TRUE, becauseit isa
not aremote session. Thisisasit should be, since asingle session is doing the work of both
client and server. Think about which of these types of check you want to usein a particular
situation, depending on the logic of the code being bracketed by the expression.

Retrieving field edit data on the client

Now that you' ve taken care of getting field edit data cached on the client, you need a procedure
to do lookupsin it for client-side objects that need the information. Y ou can do thiswith a
procedure called getFieldEditData. This takes input parameters for the table, field, and one or
more types of Edit Typesthe caller needs values for, and returns a delimited list of the values.
On the chance that the value for some new Edit Type might itself contain a comma, the Edit
Vaues OUTPUT parameter uses CHR(3) as a delimiter between the values for the requested
Edit Types.

The procedure simply looks up the requested record(s) in the temp-table and returns their
values, returning blank for edit types not defined for the fields in the temp-table. Note that the
code presumes that the data is already available in the client cache, because the SDO for the
table will have requested it. If thisisn't reliably the case (perhaps because clearClientCache
might have been called after the SDO wasinitialized), this procedure could run cacheFiel dEdits
itself if the dataneeded isn’t available.
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Remember to check the DB-Required toggle off for this procedure:

Procedure fieldEditData:

/:’: _________________________________________________________________________
Purpose: Returns field edit data for a database field. It can return
edit values for one or more edit types.
Parameters: INPUT pcTable AS CHARACTER - Table name
INPUT pcField AS CHARACTER - Field name
INPUT pcEditTypes AS CHARACTER - Edit Types
can be a comma-delimited Tist
OUTPUT pcEditValues AS CHARACTER - Edit Values
will be a CHR(3)-delimited 1ist
for multiple edit types
Notes
________________________________________________________________________ 5':/
DEFINE INPUT PARAMETER pcTable AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER pcField AS CHARACTER NO-UNDO.

DEFINE INPUT PARAMETER pcEditTypes AS CHARACTER NO-UNDO.
DEFINE OUTPUT PARAMETER pcEditValues AS CHARACTER NO-UNDO.

DEFINE VARIABLE iTypes AS INTEGER NO-UNDO.
DO iTypes = 1 TO NUM-ENTRIES(pcEditTypes):

FIND ttFieldEditData WHERE
ttFieldEditData.cEntityName = pcTable AND
ttFieldEditData.cFieldName = pcField AND
ttFieldEditData.cEditType ENTRY(iTypes, pcEditTypes) NO-LOCK

NO-ERROR.
pcEditValues = pcEditValues +
(IF iTypes > 1 THEN CHR(3) ELSE '':U) +
IF AVAILABLE ttFieldEditData THEN
ttFieldEditData.cEditValue ELSE '':U.
END. /* DO 1 to number of edit type entries */

RETURN.
END PROCEDURE.
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7.4.3 Registering the new manager

Now that you have completed the Manager procedure, you need to make it available to the
Session Types that need it. Remember that you have both a client version and a server version.
The server version, fldedsrvrp.p, must be specified for any session that expects to have the
repository database connected. This would include both server-side AppServer Session Types
and stand-alone client-server Session Types. The client version of the procedure,
fldedc1ntp.p, should be added to aclient Session Type that will not have the database
connected. Follow these steps to register the new manager:

1 ¢ Register each version of the procedure in the repository by opening it in the AppBuilder
and selecting File— Save To Repository.

2 ¢ SelecttheProduct Modulethe procedure should be associated with, and the Obj ect Type
Procedure:

Add to Repository ;i S ﬁ

File: fidedsrvipp

Product Module:

Obiject Type: Procedure {Procedure) o
Fielative Path: Caricel |

Gan f/ General Purpose Sports ocbjacts]

3 ¢ SelecttheManager Type Control from the Administration Session menu, and press Add
to create arecord for the Field Edit Manager:

* Manager Type Maintenance - New i ;[glﬁl
Fle Window Heb
e Mo X @ e o b9 [ | GK Cancel Help |
Datals ]

Manager Type Code: !FneIdEdEManager
tanager Type Mame: !Freld Edit Manager
Static Handle: ; Mo static hande j
I~ System Owned
v ‘wirite to Config
Manages Narrationt [ anages to handle special field edks such as identiving Required fields stc. _T_|
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4 ¢ GiveitaManager Type Codeof FieldEditM anager. Thisisthelogical nameyou can then

5¢

6 ¢

7

use to invoke proceduresinside the Manager, as you saw earlier inthe dynlaunch.i call.
Enter a more descriptive Manager Type Name, which will appear in messages and in the
drop-down list of Managers displayed el sewhere, and select No static handlefromthelist
of possible Static Handle values.

Check the System Owned toggle on if you want access to this definition to be restricted.
Check the Write to Config toggle on to have this information written out to the

configuration file. Y ou must do thisif you want to put the new Manager in the Required
Managers list for any Session Type, and have it pre-started for you as part of the session.

Save this Manager Type information, and return to the manager Type Control:

* Manager Type Control =10 xj
Ele Sesson ¥Andow  Help
[# & & 3 | Esx Hep
[Manages Type Code [Manage: Type Name |Spstem Dwned|Wrke b Config|Static Handls|Manager Maratian =
[ConnectionManager Cenneclion Manager VES VES MON
é:ushomzaim}.lanagel Cugtomization Manager ES YWES MOM
|Genzatansger Geneial Manager VES VES Gk
| Localizationtanager Localization Manager YWES YES Ted
| Profletdanager Profle Manager YES ES P
|RepostanDesigrimager  Rapasion Design Manage: YES VES MON This manager s mgured o :
|RepastayManagen Repasloly Manzger TES TES RM
|equestidanager Aequest Manages ES TES MOM
|SecuilyManizge Securily Manzger YES TES SEM Seoeng sl
|5 essiankéanager Session Manager VES TES SM
|Usetirmeriamstdansger User Inleslace Marsge: YES WES MOR
FialdE ditd anager |Fiald Edit Managsr |MD YES I Maragal ba handle spacial S

Eoc=z@ ne [EE A=l

Back inthe Session menu, select Session Type Control, and sel ect the Session Type(s) you
want to add either the client or server Manager to. Edit the Session Type, select the
Manager tab, and pressthe Add button inside the fol der to add the new Manager. Note that
the new Manager appears in the drop-down list of Manager Types to choose from:

* Session Type Maintenance - ICFDeY.

=1B1x]

S O [
Detals | Session Senvices | Servicn | Foquied Managerz Mana0% |Session Tups Praarie | Broparty |
R e e e Sl e e T S

| 2 He

Manager Twpe: [Fiuld Bdir Manager {FieldBditManages) =l
Object Fiename: |fidecsrvn o ﬂ
Startup Order. |210]

[ System Dwned
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8 ¢ Specify either the client procedure or the server procedure as the Object Filename,
whichever is appropriate, and pick the next available Startup Order for the Manager, so
that it isthe last one started.

This example showsthelist of Required Managers after adding the Field Edit Manager to

the ICFDev Session Type:
* Session Type Maintenance - TCFDey: o =10 x]
Ele Window Help
ST Sl L e R e e
Dotk | Gession Senvices | Saica Beauied Managers | Marages | Seion Tupe Fromanies | Eropedy |
[Manage: Type Cede [Obiect Fiename [Startu Dicier| S ession Type Code |Sysiem D ~
Correctontd sraos alcoringip.p 1ICFD e VES
Sessiantdanager e 2ICFDer ES
Feposlontd snagel WHEDEIR FICFDer YES
Securtanags: e — 4ICFDer ES
Gereialanagel alparevipp BICFDe HO
Lacatzalicetanager e p EICFDev ES
FProfiletd arage Alpsap.p TICFDe YES
Customizaliord anager weusnap e EICFDer ES
FeposlonCresignb anager  wdaripp SICFDe ES

FiekdE citManager

"e REFD B

9¢ Backinthe Session Type Control window, select Option - Generate Configuration Fileto
regenerate the configuration XML file with the new information:

-iojx
camsE e e e e e e
TPhusical Sessian List Tk 05 Lizt =
e PR WANIZ UM
GUI N3
ICFDeuts Dyramics Develpment wih &5 GUI I
ICFFRunlime Dyramics Aun Tme Envvonment GULWEL N2
ICFw'S ICF 'webSpesd Seson WS AFF N2 UNE
nb_030dwdep Raundatie 30dwdep AppServe APP WiIN3Z
k091 cimdep Raunckable 031dyrrdep AppSerer AP i
ill_ 031 dgderr Founchabie (1 dyrrdey Applereer GFP WiIN32
b3 et Foundtable [ dimiat AppServer  AFF 32
4] | ’
E #HE BXFOE
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Now if you check the contents of that configuration file, you see the new Manager listed
for the sessions you added it to:

7§ €\ ¥2 worke icfoonfig.sml - Microsoft Internet Explorer B [ A
| Fle Edt wew Faverkes ook Heb E
| dmmeck v = A Y Diseerch [HFavaites (Bt | Dy Sm H A
| Adivess [12] civawerkiichenfig =l P ||k
—_— 1ol :J
<cHanageriamesFieldEditManagers /chManagermiamas
<cFiledarme: T e e/ cFilearme = =i |
wcHandleName>NON</cHandlsNamas
<cSupersf /= Jid)

7.4.4 Accessing the manager from SDOs

When an SDO isinitialized, it requests the field edit data for its enabled tables. To define the
codeto support this, you can create acustom override procedure for the data class. Aswith other
custom super procedures used to subclass an Object, edit the src/adm2/custom/datacustom. i
procedure to uncomment the line that starts the super procedure adm2/custom/datacustom.p.
Then create alocal src/adm2/custom/datacustom.p procedure and edit it to add alocal
version of initializeObject:

Procedure initializeObject:

Purpose: Override of initializeObject procedure.
Parameters: <none>
Notes: This gets the handle of the Field Edit Manager and passes it
a list of enabled tables in this SDO to cache field edits for.
_________________________________________________________________________ 7':/
DEFINE VARIABLE cEnabledTables AS CHARACTER NO-UNDO.
DEFINE VARIABLE hFieldEditManager AS HANDLE NO-UNDO.

RUN SUPER.
hFieldEditManager = DYNAMIC-FUNCTION('getManagerHandle':U IN
gshSessionManager,

INPUT 'FieldEditManager':U).

cEnabledTables = DYNAMIC-FUNCTION('getEnabledTables':U IN
TARGET-PROCEDURE) .

RUN cacheFieldEdits IN hFieldEditManager (INPUT cEnabledTables).

END PROCEDURE.

The procedure first gets the handle of the new Manager from the Session Manager, using the
Session Manager’s global handle, gshSessionM anager, and the logical name

FieldEditM anager. Then it gets the list of enabled tables from the SDO itself, and runs the
cacheFieldEdits procedure in the Manager.
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Next the SDO needs a procedure to do validations against the rules defined in the field edits.
Procedures. If any errorsin the detail are detected, this fieldEditValidate procedure creates a
message string in the format expected by the standard validation support:

Procedure fieldEditValidate:

/ ___________________________________________________________________________
Purpose: Perform validation stored in the entity field edit table.
Parameters: OUTPUT pcMessagelist AS CHARACTER
Notes: Invoked by SDO data logic procedure RowObjectValidate, if any

errors occurs, they should be passed back to RowObjectValidate.

_________________________________________________________________________ :‘:/

DEFINE OUTPUT PARAMETER pcMessagelList AS CHARACTER NO-UNDO.

DEFINE VARIABLE cEditValues AS CHARACTER NO-UNDO.

DEFINE VARIABLE cEnabledTAbles AS CHARACTER NO-UNDO.

DEFINE VARIABLE cTable AS CHARACTER NO-UNDO.

DEFINE VARIABLE cValuelist AS CHARACTER NO-UNDO.

DEFINE VARIABLE hCoTumn AS HANDLE NO-UNDO.

DEFINE VARIABLE hFieldEditManager AS HANDLE NO-UNDO.

DEFINE VARIABLE hlLogicBuffer AS HANDLE NO-UNDO.

DEFINE VARIABLE iCol AS INTEGER NO-UNDO.

DEFINE VARIABLE iNumTables AS INTEGER NO-UNDO.

hFieldEditManager= DYNAMIC-FUNCTION('getManagerHandle':U IN
gshSessionManager,
INPUT 'FieldEditManager':U).

After retrieving the Manager handle, the procedure retrieves the LogicBuffer handle from the
SDO. The Logic Buffer isin fact defined in the logic procedure of the SDO, and is the buffer
for the record as it is accessed by the validation entry points in the logic procedure, such as
rowObjectValidate:

RUN getLogicBuffer IN TARGET-PROCEDURE (OUTPUT hLogicBuffer).
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For each columninthe buffer, the code asksthe Field Edit M anager whether thereisaRequired
edit type or a Case edit type defined for that field, by running getFieldEditData:

DO iCol 1 TO hLogicBuffer:NUM-FIELDS:

hColumn = hLogicBuffer:BUFFER-FIELD(iCol)

cTable = DYNAMIC-FUNCTION('columnTable':U IN TARGET-PROCEDURE,
INPUT hColumn:NAME).

IF VALID-HANDLE(hFieldEditManager) THEN
DO:
RUN getFieldEditData IN hFieldEditManager
(INPUT cTable,
INPUT hColumn:NAME,
INPUT 'Required,Case’':U,
OUTPUT cEditValues).

NOTE: Thisisnot aparticularly efficient way to determine which fields are required, since
it involves making a separate call to the Manager for every field in the SDO’ s buffer,
even though most of these probably do not have arecord in the temp-table cache. If
you are designing a new Manager, you should consider the most efficient way to get
the information you need and structure the data and the calls accordingly.

If thereisaRequired type, anditsvalueis Y es (whichisnormally the caseif it isdefined at al),
and the STRING-VALUE of thefield is blank, then the code uses the framework’s
aferrortxt.i include file to format a message using the built-in message with the key ‘AF1':

/* Check the Required edit first. */
IF ENTRY(1,cEditValues,CHR(3)) = 'Yes':U AND
hCoTumn:STRING-VALUE = '':U THEN
ASSIGN pcMessagelist = pcMessagelist +
(IF NUM-ENTRIES (pcMessagelist,CHR(3)) > O THEN CHR(3) ELSE '':U) +
{aferrortxt.i "'AF' '1l' cTable hColumn:NAME hColumn:LABEL}.
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If you look this message up in the Administration System menu, under the Message Contral,
you see the display shown in Figure 7—-6.

* Message Control =lOl x|
File  Window Help

€ « » 3 [ Est Hep

Errar Group: [4F
Languags; | English

Errar Graup|E ror Mumber|Langusge CodelEmor Summary Dezcription -
AF 2 English Uiradentified emor from trigger.

AF 3 English The &1 cannct be modified if the sps!
AF 4 English The &1 should not be specified.

AF 5 English The &1 specified iz invalid.

AF B English Walid walues for this field are &1. s
4 » !

|t =z= Y LM FDG

Figure 7-6: Message Control window

The hColumn: LABEL argument to aferrortxt.i isthe value used for the substitution argument
&1 in the Error Summary Description.

Next the code checksthe other type of edit, which specifiesthat acharacter field should be upper
case or lower case, and makes the appropriate change:

/* Then check the Case edit, and adjust the value of the field if there's
an edit defined for it. */
CASE ENTRY(2,cEditValues,CHR(3)):
WHEN 'Upper':U THEN
ASSIGN hCoTlumn:BUFFER-VALUE
WHEN 'Lower':U THEN
ASSIGN hColumn:BUFFER-VALUE = LC(hColumn:BUFFER-VALUE).
OTHERWISE.
END CASE.
END. /* if valid field edit manager handle */
END. /* do to number of fields in logic buffer */
END PROCEDURE.

CAPS (hCoTumn:BUFFER-VALUE) .
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7.4.5 Accessing the manager from viewers

In order for Viewersto display avisua cue for required fields, you must override the standard
Viewer behavior with a customviewer.p procedure. Asfor the data class, edit
src/adm2/custom/customviewer. i to start the super procedure
adm2/custom/viewercustom.p. Then create alocal version of
src/adm2/custom/viewercustom.p and define an enableFields procedurein it. Invoke the
standard behavior with aRUN SUPER statement, and then retrieve the Field Edit Manager
handle:

Procedure enableFields:

Purpose: Override of enableFields to apply affordance for field edits
defined in the entity field edit table.
Parameters: <none>

Notes:
_________________________________________________________________________ */
DEFINE VARIABLE cEditValue AS CHARACTER NO-UNDO.
DEFINE VARIABLE cFieldHandles AS CHARACTER NO-UNDO.
DEFINE VARIABLE cTable AS CHARACTER NO-UNDO.
DEFINE VARIABLE hDataSource AS HANDLE NO-UNDO.
DEFINE VARIABLE hField AS HANDLE NO-UNDO.
DEFINE VARIABLE hFieldEditManager AS HANDLE NO-UNDO.
DEFINE VARIABLE hSidelabel AS HANDLE NO-UNDO.
DEFINE VARIABLE iNumField AS INTEGER NO-UNDO.

RUN SUPER.

hFieldEditManager= DYNAMIC-FUNCTION('getManagerHandle':U IN
gshSessionManager,
INPUT 'FieldEditManager':U).

Now you need to get the DataSource handle (the Viewer’'s SDO), which you use to identify the
columnTable property for each of the Viewer'sfields. Thisis the database table the columnis
derived from, and becomes one of the argumentsto getFieldEdi tData.

Y ou aso need to retrieve the FieldHandles property of the Viewer. Thisisalist of the widget
handles for the field representations in the Viewer.




Creating a New Manager In Progress Dynamics

For each of the fields, run getFieldEditData in the Manager to seeif there is a Required edit
for the field:

hDataSource = DYNAMIC-FUNCTION('getDataSource':U IN TARGET-PROCEDURE) .
cFieldHandles = DYNAMIC-FUNCTION('getFieldHandles':U IN TARGET-PROCEDURE).

DO iNumField = 1 TO NUM-ENTRIES(cFieldHandles):
hField = WIDGET-HANDLE(ENTRY(iNumField, cFieldHandles)).

cTabTle = DYNAMIC-FUNCTION('columnTable':U IN hDataSource,
INPUT hField:NAME).

IF VALID-HANDLE(hFieldEditManager) THEN
DO:
RUN getFieldEditData IN hFieldEditManager
(INPUT cTable,
INPUT hField:NAME,
INPUT 'Required':U,
OUTPUT cEditValue).

If there is a Required edit, then you modify the side label for the field to begin with an asterisk:

IF cEditValue = 'yes':U THEN

DO:
ASSIGN
hSideLabel = hField:SIDE-LABEL-HANDLE
hSidelLabel:SCREEN-VALUE = '* ':U + hSideLabel:SCREEN-VALUE NO-ERROR.

END. /* if required is "yes" */
END. /* if field edit manager valid */
END. /* do to number of data fields in viewer */

END PROCEDURE.

Save and compile the viewercustom. p procedure.
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7.4.6 Invoking the field edits from an SDO

The rowObjectVvalidate procedureinan SDO’slogic procedure has statementsin it that are
generated by the Object Generator, among other things to verify that mandatory fields (as
designated in the Data Dictionary) are filled in. The codeisin thisform, for each mandatory
field:

IF isFieldBlank(b_Customer.Comments) THEN
ASSIGN
cMessagelist = cMessageList + (IF NUM-ENTRIES(cMessagelList,CHR(3)) > 0O
THEN CHR(3) ELSE '':U) +
{aferrortxt.i 'AF' '1' 'Customer' 'Comments' "'Comments'"}.

The presumption of the example is that you want to replace this standard check with a check
based on the data you have entered into the field_edit table. So you should edit the logic
procedure of an SDO and replace these statementswith asingle call to fieldEditvalidate. It
will return amessage string in the same format as that generated by the other validation checks:

Procedure rowObjectValidate:

/ ___________________________________________________________________________
Purpose: Procedure used to validate RowObject record client-side
Parameters: <none>
Notes:

DEFINE VARIABLE cMessagelist AS CHARACTER NO-UNDO.
DEFINE VARIABLE cValuelList AS CHARACTER NO-UNDO.

RUN fieldEditValidate IN TARGET-PROCEDURE (OUTPUT cMessagelist).

ASSIGN ERROR-STATUS:ERROR = NO.
RETURN cMessagelist.

END PROCEDURE.

7.4.7 Testing the new manager

To test your new Manager, build awindow using the SDO that has the new version of
rowObjectValidate. Either compile a static Viewer for the SDO, or recompile the dynamic
Viewer procedure ry/obj/rydynviewv.w to support your new behavior for al dynamic
Viewers. Add some records to the gsc_entity field edit table to define some edits for fieldsin
the SDO. (These screen shots reflect the sample data entered using the procedure shown earlier
in this section.)
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Start the Session Type that uses the Field Edit Manager, and launch your window. The Viewer
should show the asterisk for each Required field, as shown in Figure 7—7.

_|olx]
Filz  Mavigation ‘Wwindow Help
Ao xEF Zliee» | H
Cuzt Murn] Country M ame Address -
2/Finland Urpon Frisbes Fattipolku 3
FUSA Hoops: Suite 415
4/ United Kingdom Gio Fishing Ltd Uit 2
5U5A Match Point Tenniz E£E Homer FI
E United Kingdom Fanatical Athletes 20 Bicep Bridg =
A 4
‘ * Cusgt Mum; 1 =Name: ILii Tours ‘
Address: ]2?8 Morth Diiveway
* City: JBulIington |MA
Postal Cods: JD‘I 730 *Countng |USA
Balance:iSDS.sq J Cred&LitthS,’?UD J
Digcount: |25 Sabes Rep: |H><M
Comments:
Thiz customer is on credit hobd ;I

Figure 7-7: Field Edit Manager session type

If you blank out arequired field and attempt to save that change, an error message such as the

onein Figure 7-8 appears.

ADMZMessage

@ Meszage Summary lMessage Detal E Syztem Information | Appzerver Information |

Thea City must be specified. (AF:1}

%Il Tpdate cancelled.

X

=

Figure 7-8: Error message

If you enter a state code in lower case, it automatically changesto upper case on Save.

Customizing an existing manager

To customize an existing manager, create a new procedure and add the existing manager as a
super procedure. The new procedure will consist of overrides and RUN SUPER statements.
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Understanding the Object Tables In the
Progress Dynamics Repository

This chapter describes those elements of the Progress Dynamics repository that make up the
definition of application Objects, which includes:

Procedural Objects such as SDO logic procedures, custom super procedures, and business
logic procedures (PL1Ps)

Object Types and the class hierarchy that defines a SmartObject

SmartObjects, both static and dynamic (though detailed information is stored in the
repository only for dynamic objects)

Object instances as used on a particular container
Object attributes (properties)
SmartObject links that define the communication path between Objects

Page Layouts and Folder Pages
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Like other chaptersin the Progress Dynamics Programming Handbook, this one observes a
convention of using the word Object with a capital O to denote an application component that
has attributes and specialized behavior associated with it. Not all of these things are in fact
SmartObject. Database fields are represented in the repository as DataField Objects, and
although these are not SmartObjects, they have attributes defined in the repository that extend
their behavior beyond simple widget objects such as buttons and ordinary fill-in fields.
Proceduresregistered intherepository are al so Objectswith extended behavior beyond ordinary
operating system procedures. Their relative pathnames and other information are stored in the
repository, allowing the framework to access and manage them more effectively.

While this chapter does not describe any one specific product feature, the information provided
should serve as abasis for understanding all the framework features that either populate the
Object tablesin therepository (such asthe Entity Import tool, the Object Generator, etc.) or read
the information at runtime to realize the application. It can also be used as a guide to anyone
developing new tools and procedures that need to read or write to the repository.

The chapter describes the actual repository tables and their fieldsin detail, in order to provide
you with as complete an understanding of the repository database as possible. However, you
should always keep in mind as you read this material that Progress Dynamics includes an
extensive API to provide both design-time and runtime access to the repository, and any code
you write that needs to use the repository should always use this API, which will continue to be
supported and kept compatible and consistent, even as changes are made over time to the
underlying specifics of the data structure.

Thismaterial isof interest to Progress Dynamics application devel opers, and isdesigned to help
you to understand better how the framework operates. Remember that you can write complex
and complete Progress Dynamics applications, including customizations and extensionsto the
framework and its Object Types, without ever writing aline of code that uses the repository
AP, or accesses the repository database directly. Knowledge of the repository internalsis of
interest to those writing new tools to manage the repository datain some way that goes beyond
the support that is currently provided by the standard framework tools.

An example of this could be a custom migration tool that you build to convert your existing
application, which of course hasits own particular structure and architecture, into a Progress
Dynamics-based application that islargely data-driven. Another example could be an
application analysistool that provides useful information to you about the structure of your
application, such as atool to analyze dependencies and provide you with information on the
impact of changes, and so forth. Y et another example would be a new set of runtime driver
procedures to read the data and create an interface for a new type of client platform.
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Over time the Progress Dynamics development team will endeavor to provide al Progress
devel opers with more useful tools of this type, but we will never be able to satisfy every user
need, and we want you to be as independent as possible in your ability to provide yourself (and
potentially othersin the Progress community) with the tools you need to complete and manage
your application.

The Progress Dynamics repository database contains tables that support many functions, from
the definition of application components to user maintenance, security definition, session and
configuration management, message maintenance, translation, deployment information, and
more. This chapter focuses on those tables that support the definition of application Objects, in
particular those that are represented only as data in the repository and which are then realized
dynamically at runtime. The tablesthat are used in other parts of the framework such as session
management, and the APIs that provide you with access to that information are described in
other documents, including the Progress Dynamics Managers API Reference and the Progress
Dynamics Administration Guide.

Thediscussioninthischapter isbroken downintological groupsof related tables, though nearly
al the tables involved are related to one another in some way. Much of the basis for this
documentation is taken from the extensive internal documentation in the ERwin model for the
repository database, and the reader with access to ERwin can refer to the model directly for the
compl ete picture of the repository database and all its tables.

The following sections break down the Object repository into meaningful groups of related
tables, and discuss the nature of the data, how it can be generated, and how it is used at runtime
to realize alargely dynamic application:

e Architectura principles

. Object types, SmartObjects, and instances
e Attribute tables

e SmartLink tables

. Folder page tables

. Using the Repository Manager
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Architectural principles

Progress Dynamics is based on the Application Development Model for Progressversion 2
(ADM2) and its SmartObjects. The definitions, and in particular some of the names, used in the
repository tables discussed here reflect that. Note however that while the term SmartObject,
along with other ADM terminology such as SmartLink, is prevalent throughout this part of the
repository and certainly in this document, there is relatively little in the definition of the
repository schema or even the data for a particular application that is specific to SmartObjects.
A few characteristics, such as the definition of Supported Links and other details, are mapped
to the definition of such things within the ADM2. However, there is nothing to prevent a
developer from using the same schema and most of the same data to define application
components that were not realized through the ADM.

In fact, as more and more Objects become logical entitiesthat are just a collection of recordsin
the database, realized by some driver procedure at runtime, the number of actual independent
SmartObjects as such becomes ever smaller. The goal over timeisthat all application Objects
will be dynamically generated, and that only application-specific businesslogic will be defined
in 4GL source code procedures. Viewed in that way, the whole notion of a SmartObject
application becomes unclear. The ADM then becomes nothing more than a convention for
defining Object properties and a particular set of procedures for creating them at runtime and
coordinating their behavior. Nothing would stop a devel oper from creating an alternative set of
driver procedures to create a different interface and a different implementation of the Objects
behavior.

Indeed, alarge part of why the repository is valuableisthat it reduces Object definitions to an
abstraction, so that an application can be realized on any platform, with any User Interface,
driven by the sasme data. The dynamic HTML interface for Web browsersin Progress Dynamics
Version 2 is a perfect example of this. The client code running in the Web browser does not
consist of SmartObjectsin the same sense that it does when you run the application on a
Progress runtime client, but it reproduces aimost all the same behavior, by reading exactly the
same data from the repository. In large part that is why this document exists: to help people
understand how to write such driver programs and how to use the data provided for them.

8.1.1 Object IDs in the Repository

There are numerous references to Object IDsin the table and field descriptions. The repository
schema observes the standard Progress Dynamics convention whereby every table in every
database has a unique key called an Object 1D, adecimal value generated by a single trigger
procedureto be an absol utely unique val ue throughout the database, and in principle, throughout
the world. These fields aways have a name consisting of the table name, minus the three-letter
table prefix and underscore, plus the suffix _obj.
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Although many of thetablesin the repository schemahave other unique keys, and in some cases
other valuesthat can be used to join them to other tabl es, rel ationships between tables are almost
alwaysdefined in terms of Object |Ds, wherethe Object ID for arecordin onetableisaForeign
Key, or part of aForeign Key, in another table.

These Object ID values are never meant to be displayed, and would not be meaningful to any
user. Because they are completely arbitrary values, they never are subject to change and
therefore do not require rules about cascading of changes to other related tables. This principle
is fundamental to the structure of the repository, asit to every database schema defined in
observance of the Progress Dynamics design principles.

Y ou can find other basic information about the repository and its naming conventionsin the
chapter on Database Design Principlesin the Progress Dynamics Developer’s Guide.
Throughout this chapter, we generally describe all the fields in each table except for the key
fields. To aid readability, this chapter sometimes refers to repository tables (after the first
definition of them) without the table prefix.

8.2 Object types, SmartObjects, and instances

Every Object in the application, whether static or dynamic, isregistered in the repository, and
every dynamic Object is fully defined by the datain the repository. The record that identifies
the Object is stored in the ryc_smartobject table. The name SmartObject notwithstanding,
Objects of any kind, whether they are true SmartObjects or not, are identified here.

The class hierarchy that provides every Object with its full definition is represented in the
gsc_object_type table.

For every separate place an Object is used, in acontainer or in some other specific context, the
repository holdsan ryc_object_instance record to represent that particular use of the Object.

This section describes these tables and their relationships in the following sections:
. Object diagram

e Theobject typetable

e The SmartObject table

e Theobject instance table

. SmartObject table example

8-5



Progress Dynamics Programming Handbook

8.2.1 Object diagram

The ERwin diagram in Figure 81 shows the object_type, smartobject, and object_instance
tables, their fields, and their relationships.
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Figure 8-1: Object diagram

8.2.2 The object type table

The Object Type table gsc_object_type really defines an object class. Object Typesarein
principle hierarchical, so that an Object Type can inherit from other Object Types to define
subclasses of other Objects. Although this capability is not yet fully implemented in Progress
DynamicsVersion 2, the data structure isthere to support it, and future releases will allow both
the Progress Dynamics devel opment team and application devel opersto define Object Typesby
sub-classing other Object Types.
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Inthe ADM2 codeitself, of course, thisisalready donefor SmartObjects, so that a SmartObject
type such as a SmartDataViewer is defined in terms of a class hierarchy starting with smart.p,
and continuing down through visual.p, datavis.p, and viewer.p, and optionally container.p, if the
Viewer contains SmartDataFields. However, this hierarchy is not yet represented in the
repository itself, and is defined by the nested include files that are part of the SmartObject’s
code-based definition. What will happen in the futureisthat the definition of this hierarchy will
be fully represented in the repository itself, so that there is no need for the code that is currently
compiled into the SmartObjects, including the proceduresthat act asdriversfor Objects defined
in the repository. When this happens, it will also be possible to define Objects other than
SmartObjects in the same hierarchical fashion, such as a class of widget, then afill-in that
extends the class of widget with specific attributes for fill-ins, then a class of date fill-ins, etc.

Object Types are also used to define default values for many Object attributes or properties,
which are inherited by every object of that type that is created.

The gsc_object_type table has the fields described in Table 8-1.

Table 8-1: The gsc_object_type table (1 0of 2)

Fleld Description

object_type code This CHARACTER field isaunique character string to name
this type of object

object_type description | This CHARACTER field can hold any useful description of
the object type.

disabled ThisLOGICAL field determines whether security checkingis
enabled for the Object Type. If thefieldisset to YES, thenthis
Object Typeis not checked by the security mechanism, and
full accessis granted.

layout_supported If thisLOGICAL field issetto YES, then thisisa
non-container SmartObject that may require alayout if built
dynamically.

static_object Every ryc_smartobject record has a static_object field that

identifies whether the Object is static, that is, having its own
procedurefile; or dynamic, that is, generated strictly from data
intherepository. ThisLOGICAL field definesadefault value
for that static_object field for al Objects of the Type
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Table 8-1: The gsc_object_type table (20f 2)

Fleld Description

deployment_type This CHARACTER field determines where Objects of this
Type should be deployed. Aswith the static_object field, the
field acts as a default for the deployment_type field stored in
every ryc_smartobject record for the Type. Valid values for
thisfield are SRV for remote server only, CLI for client
only, WEB for Web browser Objects, or combinations as
required, represented asacomma-delimited list, e.g. CLI, SRV.
Thisfield assists developers in deploying applications on
AppServers by helping define which Objects should reside
where.

class smartobject_obj An Object Type may be supported by aprocedure that defines
behavior for the Type. Thisisthe case for SmartObject
classes, and may be true for other Object Typesaswell. If
thereisaclassprocedurefor an Object Type, itisregisteredin
the repository in the ryc_smartobject table, like any other
procedure. This Object ID field points to that class procedure
if it exists.

extends _object_type obj | ThisObject ID field defines the hierarchical relationship
between Object Types. If it isdefined, it pointsto the “ parent”
Object Type that the current Object Type extends or inherits
from.

product_module_obj Every Object Typeisregistered in a product module, and this
Object ID pointsto that record.

8.2.3 The SmartObject table

Theryc_smartobject table has arecord for every application element that can be considered
an Object. Thisincludes SmartObjects, DataFields (the repository’ s record of database fields
from the application), and procedurefiles that are in any way maintained or controlled through
the framework.

NOTE: Progress Dynamics Version 1 users may be aware of agsc_object table. The
gsc_object table has been merged into the ryc_smartobject table.

In the case of dynamic SmartObjects, every piece of information about the Object definition is
stored intherepository, anditsryc_smartobject record actsasaheader for al those other related
records. In the case of procedures, they can be registered in the repository so that they can be
related to other Objects.
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Procedural Objects have a SmartObject record and possibly other related records for security or
other purposes, but their definition islargely in the 4GL source code in the procedure itself.
Procedures that must be registered in the repository include:

. Business logic procedure (PL1Ps) that are run in the application.

. Procedures that are run as the action of some menu or toolbar item.

. SmartObject class super procedures such as smart. p, logic procedures for SDOs.
. Custom super procedures for dynamic Objects.

Because the table holds information for many kinds of Objects, not all of itsfields are
meaningful or used for all Objects.

Objects must be assigned an Object Type and belong to a product module. This facilitates
setting up security based on object types and modules, rather than having to secure every object
individually.

The SmartObject table supports both physical (static) and logical (dynamic) Objects. If the
SmartObject itself is a physical, procedural Object, then the link to the physical Object in the
SmartObject record (the field physical_smartobject_obj) isset to 0. Thisis because a static
SmartObject does not require another proceduretorealizeit at runtime. If itisadynamic Object,
then the link to the physical Object points to the procedure to use as the starting point when
instantiating the dynamic Object at runtime. In other words, alogical Object such asa
SmartDataBrowser is represented by arecord in this table whose physical_object_obj value
points to the procedure responsible for instantiating all dynamic SmartDataBrowsers.

If the object isflagged asageneric_object, i.e. aphysical object that isthe driver for aclass of
dynamic objects, then no security allocations, menus, etc. can be alocated to it asit is useless
without the dynamic portions being built first against the logical objects that use it.

The name of the Object is stored in the object_filename field. Note that thisisabit of a
misnomer, since most Objectsin this table are not fileson disk at al. For logical Objects, the
Object name is specified without afile extension, and the path is not relevant. For procedural
Objects, the name may or may not include the filename extension, depending on how the
procedure isregistered. Logic procedures created by the Object Generator, for example, do not
have the . p extension as part of the Object name. Procedures that are registered through the
AppBuilder, usingitsFile—Register In Repository option, do have the extension as part of the
object_filename. In either case the extension for aprocedureisalso stored in aseparate field.
The object_path field provides the relative pathname information to locate the object.
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All Objects have an object_type_obj. This pointsto the definition of the Object Typein the
gsc_object_type table. Security allocations can be defined against an Object Type, so that
they apply to al objects of that typewithout each individual object needing asecurity allocation.
Object Types are also used to define default values for many Object attributes or properties,
which are inherited by every Object of that type that is created.

Theryc_smartobject table contains Object IDs pointing to its layout, its Object Type, its
product_module, another Object that it may be run by, and if this object displays data for an
SDO, itsrelated sdo_snartibhect, This table contains the following fields:

object_filename — This CHARACTER field is either the physical filename (with or
without extension) of a static Object, or the logical name of adynamic Object. Itis
important to note that the object_filename by itself isnot aunique key for the SmartObject
table. If an Object has customizations, which basically means special attribute values for
aparticular user, Ul Type, or other situation, then there will be multiple SmartObject
records with the same object_filename. The primary record, which links to al of the
default attributes for the Object, will have a customization_result_obj of 0. Other records
will have the same object_filename along with a customization_result_obj pointing to a
record in the customization_result table. Therefore you must include the qualifier AND
customization_result_obj = 0inany query against the SmartObject tableif you want
to retrieve only the primary record for the Object. See the separate description of
customization support for more information.

object_description — This CHARACTER description is used as the default for a menu
label.

static_object — This LOGICAL field indicates whether the Object is static or dynamic.
Static Objects are registered in the repository so that they can be used as instances within
smart containers. Dynamic Objects exist in the repository so that they can be constructed
at runtime.

system_owned — If thisLOGICAL field isset to YES, then the SmartObject record may
only be modified by users with a system-owned flag. Thisfield occurs in many tables
throughout the repository to safeguard basic records without which the framework or an
application can not function properly.

shutdown_message text — This message text is displayed if the user attemptsto close
down this Object while it contains unsaved changes.

template_smartobject — If thisLOGICAL field is set to YES, then this SmartObject
may be used as atemplate for creating other similar SmartObjects. This makesit easy to
define standard containers, such as awindow with a standard toolbar, a standard browser,
or astandard layout, and to create new Objects based on this template.
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object_path — This CHARACTER field isthe relative file system path to the Object.
This must contain forward slashes for portability. A relative path should aways be used
rather than an absolute path. The path must be relative to the workspace root directory.
Because this path is stored in the repository, it is never necessary to identify a procedure
within the repository by including its relative path; the Object name will suffice. For
example, when you associate acustom super procedure with adynamic Object, you simply
provideits name, which thetoolsverify isthe name of aregistered procedure. At runtime,
the framework constructs the full pathname by prepending the object_path to the
object_filename, in order to be able to run the procedure.

object_extension— This CHARACTER field holds the filename extension for a
procedurefile, suchas . p or .w. Thisistrue whether the object_filename hasthe extension
as part of the name or not. The framework uses this to construct the full filename at
runtime.

container_object — If thisLOGICAL fieldis set to YES, this Object is a container
window. Only container windows can appear on menus, and only container windows can
have a dynamic menu structure

generic_object — If thisLOGICAL fieldisset to YES, thisis a physical generic Object
used as the starting point for building a dynamic Object and is not a complete Object in
itself. For example, the procedure rydyncontw.w isthe procedure that is used to create all
dynamic windows at runtime. Thisisregistered in the repository as a generic Object, and
every other SmartObject that isitself adynamic window points to this record asits
physical_smartobject_obj.

required_db_list — This CHARACTER field isa comma-delimited list of logical
database hames that must be connected in order to run this Object. If any databases are
specified and the databases are not connected, then the program is prevented from running,
and the menu option/buttons it appears on are disabled, etc.

runnable from_menu — If this LOGICAL field is set to YES, this Object can be run
from amenu. Objects such as Browsers and Viewers cannot be run on their own from a
menu. Object controllers and menu controllers can aways be run from the menu. Smart
windows can sometimes be run from a menu, depending on whether they maintain a
specific record or not, that is, whether they are dependent windows that require akey to
be passed to them asinput. If thisflag isset to NO, this Object cannot be placed on amenu
or dynamic toolbar.
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disabled — If this LOGICAL field is set to YES, accessto this Object is disabled,
regardless of any other security settings.

run_persistent — If this LOGICAL field is set to YES, this Object isrun persistently.
Thisisused only for static Objects.

run_when — This CHARACTER option defines the following circumstances under
which this program may be run:

—  ONE — Only 1 instance of this program can be run at atime.
—  NOT — This program can only be run when there is no transaction open.
—  ANY — This program can be run anytime.

—  NOR — This program can only be run when no other programs are running. While
it is running, no other programs can be started.

Thisfield isnot yet actively used.

deployment_type— ThisCHARACTER field holds the deployment type for the specific
Object. Itsvalueis normally inherited from the gsc_object typetable and the field is
described there.

NOTE: A deployment type of NON is used for static objects.

design_only — This LOGICAL field identifies the Object as being required only during
design or development time. The flag allows the framework to identify which Objects to
deploy when it is building a runtime-only deployment package that does not require any
Objects that are used to build the application. The default field valueis NO.

custom_smartobject_obj — ThisDECIMAL field points to a custom super procedure
used to provide behavior for a dynamic Object. The procedure itself must also be
registered in the SmartObject table. Thisallowsits Object ID to be stored in thisfield for
each SmartObject it is associated with.

extends_smartobject_obj — ThisDECIMAL field enables classinheritance for Objects,
so that the actual Object super procedure hierarchy can be represented in the repository,
and also so that hon-SmartObjects such as DataFields can be defined in terms of a
hierarchy of domains that define increasingly specific behavior for types of fields.
Although this behavior is not yet implemented in Version 2, the repository structure is
present to allow it to be donein afuture release.
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. physical_smartobject_obj — Asnoted in the description of the generic_object field,
some SmartObject records represent the driver procedures that create dynamic Objects at
runtime. If arecord represents a dynamic SmartObject, this DECIMAL field holds the
Object ID of the generic Object that realizes it at runtime.

e security_smartobject_obj — ThisDECIMAL field is usually the same asthe
smartobject_obj. It indicates that security is enabled for the Object and that this Object is
used for any security checks. If thisfield is set to O, security checking is disabled for this
Object. A different Object may be specified as the security Object if thisisrequired to
make setting up security restrictions easier. For example, all Objects on a container can
point at the container Object for their security. Possibly an entire suite of Objects can point
at the same security Object, such as the menu.

e customization_result_obj— ThisDECIMAL field can contain the Object ID of arecord
in the customization_result table, and if it is defined, it is combined with the
object_filenameto identify the SmartObject record for aparticular customization of abase
SmartObject. Thisis described in more detail in a separate section on customization.

8.24 The object instance table

Theryc_object_instance table contains a record for each instance—each distinct usage or
context within the application—of each SmartObject. This therefore represents a running
instance of an Object on a container, and every SmartObject instance is identified and
distinguished based on the container in which it isrun —that isthe context that makes the use of
the Object distinct. The object_instance table facilitates the all ocation of specific attributes,
links, and page numbers for the specific instance of an Object.

The table holds Object IDs that point to its container (container_smartobject_obj), the
SmartObject that it is an instance of (smartobject_obj), its Object Type (object_type obj), and
its product module (product_module_obj). It aso has these other fields:

e system_owned — If thisSLOGICAL fieldisset to YES, thisrecord may only be modified
by users with a system-owned flag.
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layout_position — This CHARACTER field isa code indicating where in the layout of a
container the Object belongs. The Layout Manager then usesthisto automatically position
Objectsat runtime. The standard layout used for all contai ner windowsyou build using the
framework is now the “relative” layout, and for this layout type, the layout_position is
always athree-character code. Thefirst character isM if the Object is anywherein the
main section of its container (which effectively means anywhere except the bottom line),
or B if it ison the bottom line. The second and third characters are digits representing the
row and column of the object, corresponding to the grid position you assign to it in the
Container Builder. The row correspondsto the row 1-9 in the Container Builder grid. The
column number corresponds to the column A-J of the Container Builder grid. For older
containers, which mostly means container windows that make up some of the framework
tools themselves, such as the windows on the Progress Dynamics Administration menu
window, other layout types are used, and in this case the layout_position is something
different, e.g. “top”, “center”, “bottom”, etc. These other layout types are supported for
backward compatibility only.

instance_name — The instance name CHARACTER field identifies the Object instance
uniquely within a container. It can simply be the same as the Object name, or it can be
changed to distinguish between two occurrences of the same Object in the container (such
asaToolbar used in two different placesin the container). In the case of SDOs as
containers for DataField objects, this name field holds the actual hame of the field to use
inthe SDOfield list. It should therefore never contain atable name or other prefix. Usually
the name matches the Object name of the DataField Object, but may differ, e.g. wheretwo
tables exist in asingle SDO with common fieldnames. The use of the namefield therefore
emulates the alias functionality that exists within SDOs, where a database field can be
renamed in an SDO. In the case of an Object used in a container, the field holds the name
given to theinstance in the Container Builder. This can be the same asthe object name, or
it can be different to distinguish between multiple instance of the same object in a
container, or to identify its specific use within the container.

instance_description — The instance description CHARACTER field defaults to be the
description from the SmartObject but it can be changed to describe the use of the Object
within the container, such as “top container toolbar” or “toolbar for order browser”.



Understanding the Object Tables In the Progress Dynamics Repository

8.2.5 SmartObject table example

To illustrate the relationships among these tables, we use as an example the Order Entry
Maintenance Window oemaintwin. Figure 8-2 shows arough sketch of the Object Type,
SmartObject, and Object Instance records that make up Page 0 of this window.

object_type product_nmodule Layout smartobject
DynChic CE Relative oemaintwinsuper.p
rylayoutsp.p
\ / om smartobject_oby
smartobject
container_smartobject_obj OeMmaintwin _ _ _
physical_smertobject_ob
T%Iedl _Flnste_rr;)e container_smartobject o)
: ; object_instance
ﬁma‘t onject o0 afspfoldw.w
smartobject
FolderPageTop smal’tobiedf_ONA
smartobject
afspfoldw.w

Figure 8-2; Order entry maintenance window records

Itistoo complicated to show all of the connectionsfor every Object. The onesthat are here show
the relationships from the window itself, which you can then extend to apply to all the other
Objects. To simplify the diagram a bit, we have left off the table prefixes.

To follow the diagram, start with the container window itself, the SmartObject oemaintwin.
Thisisthe master record for the window. When the framework needs to run this window,
because of arequest from the Dynamic Launcher, from the AppBuilder, or from an action
defined for amenu or toolbar item, it locates this record to determine what to do.
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Therearefiveprincipa connections between the SmartObject record and other recordsthat help
to defineit:

. First there is a pointer to its Object Type record, the type DynObjc, or independent
window. Thisrecord in turnisconnected to anumber of attribute value recordsthat define
default attribute valuesfor all windows of thistype, aswell as other information. For more
information on attribute values and other relationships, see the “Attribute tables’ section.

. Next thereisthe product_module record, which identifies thiswindow as being in the OE
product module.

. Next there is a pointer to the Layout record for the Relative layout, the one used for all
windows built in the framework. This holds, among other information, the name of the
procedure that does the layout at runtime, rylayoutsp.p.

. Finally, there are pointers to two other SmartObject records. The
custom_smartobject_obj pointer connects to the SmartObject record that defines the
custom super procedure for the window, the procedure oemaintwinsuper.p. And the
physical_smartobject_obj pointer connects to the SmartObject record that defines the
generic object for dynamic windows, the procedure rydyncontw.w, which reads al these
records and creates the window at runtime.

Those are the records from the object_type, SmartObject, and object_instance tables that
together describe the window itself as an object. Just as some of its attributes come through the
Object Type, thewindow SmartObject record al so pointsto attribute value recordsfor attributes
defined at the Master level of the window. For more information on attributes defined at the
master level, see the “ Attribute values defined at the object instance level” section.

Of course the window isjust a container for other objects. These are represented as
object_instance records because they are instances of other SmartObjects as used in this
window. In this case there are two object_instance records for the two Objects on Page O of the
window (as well as others for the other pages that we have left off here for simplicity), the
FolderPageTopToolbar instance and the folder Object instance of afspfoldw.w.

Each of these object_instances in turn points to its own SmartObject record for the Master
object. Again, some of each Object’ s attributes are defined in the Master, some are defined for
the Instance, and some are inherited from each Object’ s class (Object Type).
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8.3 Attribute tables

Objects of al types can have many attributes or properties (the terms are interchangeable as
used inthismaterial) that are stored in the repository. Devel opers can define attributes and then
associate them with one or more Object Types. For SmartObjectss, these attributes are the same
asthe ADM2 properties that are defined in the property include files associated with each
SmartObject super procedure class, such as smrtprop.i, cntnprop.i, and so forth. In the
standard Version 9 ADM code, these include files actually define the attributes for each class,
by building up a dynamic temp-table with afield for each attribute. If a SmartObject such asa
SmartDataBrowser inherits from numerous classes such as Smart, Visual, DataVis, and
Browser, then its properties are the sum of all the properties defined for each of those classes,
and itsindividual temp-table has a single record with afield for each of those properties.

This same mechanism is used for SmartObjects in Progress Dynamics. However, all the
properties are defined in the repository, so that the property include file definitions are not
needed. This provides much improved flexibility, because you can add a new attribute to an
Object Type by defining it in the repository, without having to recompile every SmartObject of
that type. For compatibility with ADM2 applications that do not use Progress Dynamics, the
property include files are still present and are still used to compile those non-Dynamics
SmartObjects. However, SmartObjects in a Progress Dynamics application do not use the
contents of the include files and instead build their temp-tables up from the recordsin the
repository.

Other kinds of Objects can have attributes as well, in exactly the same way. DataFields, for
example, which are the repository’ s representation of application database fields, also have
attributes that are built up in the same way, even though they are not SmartObjects. Procedures
and other kinds of Objects recognized by the repository also have attributes.

As shipped with the product, the repository includes definitionsfor al the attributes used by the
framework and its standard Objects. These are defined in the ryc_attribute table, which has a
record for each distinct attribute.

Theryc attribute group table facilitates the logical grouping of attributes to simplify their
use. The primary use of thistable isto make the presentation of the attributes to the user more
effective and usable. Thereisan attribute_group record for each SmartObject classthat defines
attributes, such as Smart, Visual, DataVis, Query, etc. Thereis aso alarge attribute_group
called WidgetAttributes, with all of the field-level attributes that map to built-in 4GL widget
attributes. There are other attribute groups as well. Y ou can specify the attribute group in
various framework tools to help you locate and organize attributes.
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Thereisarecord in the repository for every attribute value of every Object in the application.
Some of these are defined at the Object Type level. These are default values for attributes for
every Object of agiven type. Each individual Object Master can also have its own attribute
values, and each Instance of that Object can have its own distinct values for attributes. The
ryc_attribute valuetable holdsall of those values, one value per record. Each attribute value
record islinked either to the class, the master object, or theinstance for which it isdefined. Any
attribute value that isinherited by a master from one of its classes, or by an instance of amaster,
isonly stored at the highest level, to reduce the data in the repository and to facilitate an
inheritance mechanism whereby any change to an attribute value at a higher level is
automatically inherited by every Object of that type that does not specifically override the
default.

Figure 8-3 is an excerpt from the repository database and shows the relationships between the
attribute tables.

ryc_attribute_group
attribiute_group _obj

attribute_group_name (&K 1.1
attribute_group _narrative

|h
|as
|

ryc_attribute_wlue

aft ikt e_salue_obj
yo_dlirbute biect_type_obi (FK1(AK1.1,1E1.4)

- object_type ALET
sttribute label (41.2) container_smartobject_obj (FK) (861 5JE4.1)
attribute _group_oki (FR (8K 10 smartobiect_okj FH1(AK1.2,E5.17
data_type object_instance_okbj (FK) (&K1 31E31)
attribute _namative constart_salug
override_type attribute_label (FRY (&K .41E1.51E2.4)
runtim e_only character_walue
iz_private — — — —of] integer_alue
constant_lewel has date _walue
derived_walue decimal _value
lookup _type logyical _value
loak up _walue rawy_value
design_only primary_smartobject_obj (E2.1)
zystem _owned product_module_okj (FR)
attribute ok (E2.17

Figure 8-3: Attribute table relationships
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8.3.1 The attribute group table
Theryc_attribute _group table has the following fields:

attribute_group_name— This CHARACTER field is the name of the group, such as
Smart, Or WidgetAttributes.

attribute group_narrative— This CHARACTER field is afree text description of the
type.

8.3.2 The attribute table
Theryc_attribute table has these fields:

attribute_label — ThisCHARACTER field isthe name of the attribute. For SmartObject
attributes, thisis the same as the name in the property include files. For widget attributes,
the name is normally the same as the 4GL attribute name (including hyphens, which are
otherwise normally avoided in attribute names).

attribute _group_obj — ThisDECIMAL Object ID pointsto the attribute group for the
attribute.

data type— ThisINTEGER field holdsthe data type of the attribute. Asyou will seein
the description of thefieldsfor the attribute valuetable, Progress Dynamics supportsalist
of attribute data types corresponding to the native Progress data types, and stores the
attribute value in afield of that datatype. Thisfield therefore identifies which of the
attribute value fields actually holdsthe value for the attribute. Progress DynamicsVersion
1 users may be aware that there was an ryc_attribute type table in Progress Dynamics
Version 1. Thistable has been removed, asthe type was really nothing more than the data
type, which isnow stored here. Thisisan integer field for performance reasons. Thevalid
values are asfollows:

— 1— Character

- 2—Date

— 3—Logica
-  4—Integer
— 5—Decimal
— 6—Reserved
- 7—Recd
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- 8—Raw

-  9—Rowid

— 10— Handle
- 11— Memptr
- 12— reserved
- 13— reserved

— 14— Com-handle
These values map to the values used in the 4GL and other Progress tools.

attribute narrative— This CHARACTER field provides afull description of the
purpose and use of the attribute.

override type— This CHARACTER field indicates whether the standard get and set
functions must be used to set and retrieve the attribute value. Normally these functions
serve only to permit other application Objects to access the properties of a SmartObject,
and for access within the Object itself and its super procedures, code can directly access
the temp-tablethat hol dsthe Object’ sattribute values. In that casethisfield isblank. Other
valuesthisfield can take are get, indicating the get function does something specific to
retrievethevalue and must be executed, set, indicating the set function must be executed
to set thevalue, or get, set indicating both the get and the set functions must be executed.
If thisfield hasavalue, then thefunctionsto get and/or set this property need to be defined.
Thefunctions are executed instead of simply accessing thevaluedirectly in order to alow
them to contain additional logic beyond simply retrieving the value from the temp-table.
Thisisthe equivalent of defining the xp preprocessors in the property include files of the
ADM, but is more flexible in that it differentiates between get and set.

Note that in code that checksthisvalue, aCAN-DO or LOOK UP should be used to ensure
the order of the get, set pair isirrelevant.
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runtime_only — ThisisaLOGICAL field that defaultsto NO. If itisset to YES, then the
value of this attribute should not be stored in the repository and is only to be added to the
attribute temp-table at runtime without an initial default value. An example would be an
attribute that stores a handle, as the handle has no context outside of the current session,
but still needsto form part of thevalid attributelist. Other examples are attributesthat store
the current state of an Object, such as Objectinitialized. There would be no point to
assigning such attributes adefault value. Thisfield isuseful in that it permitstools such as
the dynamic property sheet to filter out attributesthat it isnot meaningful to assign avalue
to at design time.

is private— ThisisaLOGICAL field that defaultsto NO. If it is set to YES, then the
value of thisattributeis not intended to be accessed outside of the classwhereit isdefined.
Thisfield isaso used to filter out attributes from the dynamic property sheet and other
tools. Generally get and set functions are not defined for private attributes.

constant_level — Thisisa CHARACTER field and identifies the level at which a
property can be modified. The valid values for this are class, indicating it may only be
specified at the classlevel, master, indicating that the value may be modified at the master
level, and blank, indicating that there are no restrictions on where the attribute can be
gned avalue. Thisfield also assiststool s such asthe dynamic property sheet infiltering
out attributes from its display. An attribute such as ObjectType is defined once for the
class and should not be changed in amaster or instance. A Master attribute such as the
ObjectName should not be changed in an instance. Thus the dynamic property sheet and
other tools disable updates to attributes with a constant_|evel of class when you are
defining a master or instance, and disable updates to attributes with a constant_level of
master when you are defining instance attributes for an Object in acontainer. Thereisalso
aconstant_value field in the attribute_value table that isa LOGICAL indicating whether
further modificationsare allowed to the property. The attribute table' sconstant_level field
therefore affects how the constant_value flag is set in the attribute_value table.

derived_value— ThisisaLOGICAL field that defaultsto NO. It can be set to YES to
indicate that the property value is derived from other properties or other runtime
information and doesn’t need to be defined in the attribute temp-table or stored in the
repository. Itsvalueistherefore always set and retrieved using its get and set functions,
which must contain the code needed to determine the value. As an example, the Visual
class has three attributes that provide information derived from the getSysColor built-in
function and the COLOR-TABLE 4GL object. These are called color 3DFace,

color 3DHighight, and color 3DShadow. Because the attribute values are always derived
from this system function, there is no need to store the value in the attribute temp-table.
Code must always use the get functions to retrieve the values.
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lookup_type— This CHARACTER field defines the supported means of validating the
attribute value for a specific object type. It is used in the dynamic property sheet to
determine whether to overlay a combo-box, alookup button or nothing at all on the
attribute value field. Possible values are:

LIST — If thelookup_typeis LIST, then the lookup_value field described next
containsastring of possible attribute valuesin list-item-pairs format. I n the property
sheet, acombo-box containing these values will overlay the attribute value field, so
that the user must select one of the defined values for the attribute.

DIALOG — Inthis case the lookup_value field contains the relative path and
filename of adialog container where the attribute value can be selected. In the
property sheet, alookup button will overlay the attribute value field. When the user
presses the button, the specified dialog is launched. The user can aso enter avalue
directly without using the dialog.

DIALOG-R — Thisislike the dialog option, but makes the attribute value field
read-only, forcing the use of the dialog. Thisis necessary for dialogs that would
return delimited lists that you would not want users to enter manually, or simply to
control the value entered.

PROC — Here, the lookup_value field contains the relative path and filename of a
procedure to execute to determine the list of valid attribute values in some special

way. The Progress RETURN-VALUE of the procedure must contain a string of the
list-item-pairs used to popul ate the combo-box that overlays the attribute value field.

— Blank indicates a free text entry. The dynamic property sheet simply enables
the browse cell in this case so that the user can enter avalue.

lookup_value— This CHARACTER field can be used to specify alist of distinct values
alowed for this attribute, or it can specify a procedure call that returns alist of values, or
it can specify the name of adialog, as discussed in the description of lookup_type. When
it contains alist, the delimiter must be CHR(3) rather than a comma, to allow for the
possibility that a value may itself contain acomma. The value and format of the
lookup_valuefield are dependent on the value of the lookup_typefield, asfollows:

If the lookup_type is blank, then the lookup_value field is blank. Here, thereis no
restriction on the value the user can enter, and also no assistance in choosing avalue.

If the Tookup_type = LIST, thenthelookup_value specifiestheLIST-ITEM-PAIRS

values. Thisisadelimited list of labels and valuesin the form:
labell,valuel,1Tabel2,value2,...
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. If the Tookup_type = DIALOG, then thelookup value specifiesthe relative path and
file name of the dialog to be run from the property sheet. The dialog procedure must
return two OUTPUT parameters, the first a LOGICAL indicating whether the
property was changed, and the second a CHARACTER output parameter containing
thevalue, e.g. RUN colorChooser.w (OUTPUT 10K, OUTPUT cValue)

. If the Tookup_type = PROC, then the lookup_value field specifies the relative path
and file name of an external procedure to be run from the property sheet at
initialization, which returns a delimited list of list-item-pairs.

design_only — If thisLOGICAL fieldisset to YES, then thisattributeis only modifiable
at design time, not at run time. The default is NO.

system_owned — If thisLOGICAL field is set to Y ES, this attribute may only be
modified by userswith asystem-owned flag in their privilege definition. Certain attributes
arerequired for the application to function correctly and these are set to system_owned to
prevent accidental deletion. Only users classified as able to maintain system owned
information may manipulate this data. In many cases, the actual attribute label needs to
match to avalid Progress supported SmartObject property.

8.3.3 The attribute value table
Theryc attribute value table contains these fields:

constant_value— This LOGICAL field isset to YES if the value cannot be modified at
any lower level of object definition. Itsvalue istherefore YESif the attribute value isfor
an Object Type and the constant_level field of the corresponding attribute is class. Its
valueisaso YESif the attribute value is for a Master object and the constant_level field
of the corresponding attributeis master. Thisfield simply allowsthe constant_level to be
verified in the attribute_value without having to refer back to the attribute record.

attribute label — This CHARACTER field isthe name of the attribute as defined in the
ryc_attribute record. Note that thisisthejoin field used to relate this table to the
ryc_attribute table when necessary.

The data _typefield in the ryc_attribute table identifies the native data type of the attribute.
Depending onthat value, the actual attribute valueis stored in one and only one of thefollowing
six fields; the others are unused. This allowsthe framework to avoid very frequent conversions
back and forth to and from CHARACTER types, and a so avoids globalization issues that can
be caused when local e-sensitive val ues such as decimal s (contai ning either acommaor decimal
point) or dates (with different waysto order the month and day) are convertedto CHARACTER
strings.
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. character_value — Attribute values of type CHARACTER are stored in thisfield.
. integer_value — Attribute values of type INTEGER are stored in thisfield.

. date value — Attribute values of type DATE are stored in this field.

. decimal_value — Attribute values of type DECIMAL are stored in thisfield.

. logical_value — Attribute values of type LOGICAL are stored in thisfield.

. raw_value — Attribute values of type RAW are stored in thisfield.

Theryc_attribute_value table also contains Object 1Ds that point to the Object Type of the
Object with this attribute value, as well as the Product Module of the Object. There are also
pointers that identify whether thisis a class, master, or instance attribute value. These are
discussed next.

8.3.4 Identifying the level of an attribute value

Because the attribute value can be associated with any of three other tables (gsc_object_type,
ryc_smartobject, or ryc_object_instance), it isnecessary to identify which of thetablesthevalue
relates to. Thistells us whether thisis:

* A default value for an Object Type.
. A default value for a Object master.

e Avauefor anindividua Object instance.
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Theryc_attribute_value table therefore contains an object_type obj Object ID field, a
smartaobject_obj Object ID, and an object_instance_obj Object ID. Thereisalso an Object ID
field for the container_smartobject_obj if thisvalueisfor an object_instance. Figure 84 isa
diagram from the database model and illustrates how these fields relate the attribute_value to
the object_type, smartobject, and object_instance tables.
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Figure 8-4:

Attribute value and table relationships

The following sections describe the different ways these fields can be used:

. Defining attributes at the object type level

. Defining attribute values at the object master level

. Attribute values defined at the object instance level

. Code examples for an attribute value at the class level

. Code examples for an attribute value at the master level

. Code example for an attribute value at the instance level
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Defining attributes at the object type level

When the framework creates entries for attributes of an Object Type, the object_type_obj
points to the Object Type class, and the SmartObject and instance Object IDs are set to 0.

Toillustrate, Figure 8-5 shows an example diagram for the NavigationSourceEvents attribute,
defined for the Query class. A Query object such as an SDO subscribes to various eventsin its
Navigation-Source, and this attribute lists those events. These are defined at the classlevel, and
normally not changed by individual objects built using the class. So we can expect that there
will be asingleryc_attribute value record in the repository database for this attribute for the
Query class, but no other records for specific SDOs in the application. Figure 8-5 shows the
relationships for the attribute_value record in this case.
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Figure 8-5: NavigationSourceEvents attribute

Here you see that only the Object Type relationship is defined for attribute values that are
default values for aclass.

Defining attribute values at the object master level

When the framework creates entries in the table for an Object master, it populates the
object_type obj field to avoid having 0 in the key. It also sets the smartobject_obj to point to
the ryc_smartobject record that defines the Object.



Understanding the Object Tables In the Progress Dynamics Repository

To illustrate this case, Figure 8-6 shows the relationships for the MinHeight attribute of the
dynamic Viewer customerviewv. This attribute sets an Object’ sinitial height and is defined
when the Object is created. Because Viewerscomein all different sizes, thisattributeis defined
at the master level, aong with the MinWidth attribute, to define the size of the Viewer. Y ou can
see this attribute in the dynamic property sheet for the Viewer when you edit it in the
AppBuilder.
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7 MinHeight @ | Wisaal
* it 31 Wil —
MOVABLE False WidgetHrbute:
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The pre-detemined minimum height of a visual object j
]
Figure 8-6: Attributes defined at the object master level

Figure 8-7 shows how the attribute_value record related to other records.
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Figure 8-7: Relationships of attribute value records to other records

Inthisillustration you can see that the SmartObject relationship is defined for the
attribute value, becauseit isavaluefor aparticular SmartObject. Because thisisthe master for
the Object, there is no instance or container relationship.
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Attribute values defined at the object instance level

When the framework creates attributes for an Object instance, it populatesthe object_type obj
and the smartobject_obj fields, and also sets the object_instance _obj field to point to the
ryc_object_instance record that defines the instance, as well as the container_smartobject_obj
field, which points to the container’ s ryc_smartobject record.

Toillustrate this case, we can extend the second example to show another attribute of the same
dynamic Viewer. In this case we pick an attribute that can be changed at the instance level, such
as DisableOnlInit. Y ou can change this from its default value of No to Yesin the dynamic
property sheet, as shown in Figure 8-8.
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Figure 8-8: Attributes defined at the object instance level

If you do thisin the Container Builder, when you are building awindow such asthe oemaintwin
example, you are changing the attribute value just for that singleinstance of the Viewer, asused
in that window. The framework creates an attribute value record to represent this overridden
value, and connectsit to the Object Type, the Viewer SmartObject, the Object Instance record
for the Viewer instance, and the SmartObject record for the container window.
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Figure 8-9 shows the relationships for the instance attribute_value.
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Figure 8-9: Instance attribute value relationships

The container_smartobject_obj points to the SmartObject for the window, and the
object_instance_obj points to the instance of the viewer created for this window. When you
place the Viewer into the window in the Container Builder, you are creating an object_instance
for it, which can have its own instance name and its own attribute values, as shown in Figure

8-10.

Container [Pg. DE Customers [Pg 1] Maint [Fg 2] iDrders [Fa Sﬂ OrderLines [Pg 4§
- Object Instances —— —
Dbiect: [leustamerview P |
MName: |customerviewy |

| i T ; |
Description: {Dynamic Yiewer for customerviewy |

Type: !L-:,-x-.v:,;,.r.f :! i
I Resize Horizontal I Resize Vertical i

— Jugtification - |

|

|
| @ left  C Center " Right |
| |

Figure 8-10: Object instances in the container builder window
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All of this means that there are several different combinations of Object ID pointers that
framework code needsto check for to determine thelevel of an attribute value and what Object
itisdefined for. To assist in this, another Object 1D field holds the meaningful identifier for the
value, so that code can look at asinglefield to determine what the significant key is. Thisfield
iscalled the primary_smartobject_obj. Thisfield contains the value of the
container_smartobject_obj if that is not 0; otherwise the smartobject_obj if that isnot O;
otherwise 0. It is used as the replication key field when writing replication triggers to cascade
changes to the version database, as the replication triggers could not handle the use of
aternative fields (e.g. container_smartobject_obj or smartobject_obj). The update of thisfield
isdone in the write trigger for the table.

NOTE: Becareful whenlooking for attributes associated with an object_type. Make surethat
you look for the specific object_type and 0 values for the SmartObject and
object_instance Object ID fields.

Thismay all sound complicated, but the rules that determine which fields are used are fairly
straightforward. We can summarize all this with some code samples in the following sections:

Code examples for an attribute value at the class level

If an attribute value is defined for a Object Type, or class, then the object_type obj is defined
and pointsto the object_type record. The other Object I1Ds, for SmartObject, instance, and
container, are not defined (therefore 0), because the value is not associated with a specific
Object. Y ou can determine all the default attribute values for a class by retrieving the
attribute_value records for which smartobject_obj, object_instance_obj, and
container_smartobject_obj are al 0.

The next example shows a simple code block that |ocates al the Object Type records for the
NavigationSourceEvents attribute. The code retrieves only records where the smartobject_obj
is0. (If thisisthe case, then object_instance_obj and container_smartobject_obj are also 0.)
This locates the attribute values defined at the class level:

FOR EACH ryc_attribute_value WHERE
attribute_label = 'NavigationSourceEvents' AND smartobject_obj = O:
FIND gsc_object_type OF ryc_attribute_value.
DISPLAY object_type_code character_value FORMAT "x(40)".
END.
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Thisresult in Figure 8-11 shows that there are two classes that define this attribute.

(Object Type Code Character Walue

Guery fetchFirst fetchMest fetchPrey fetchlast
Container fetchFirst fetchMexst fetchPrev fetchl ast

|F'rocedure complete. Prezs space bas to confinue. A

Figure 8-11: Class level attribute value

We have aready discussed the Query class. The Container class uses this attribute because a
container can be a pass-through object for a Navigation link coming in from outside the
container. We can see that both classes define the same initial value for the attribute. Because
it'saCHARACTER attribute, the value is stored in the character_value field.

To confirm that this attribute does not change below the class level, you can leave out the
WHERE clause qualifier AND smartobject_obj = 0:

FOR EACH ryc_attribute_value WHERE
attribute_label = 'NavigationSourceEvents' /* AND smartobject_obj = 0 */ :
FIND gsc_object_type OF ryc_attribute_value.
DISPLAY object_type_code character_value FORMAT "x(40)".
END.

When you run this, the result is the same: only the two records show up. So no master
SmartObjects override this default value.

Code examples for an attribute value at the master level

If an attribute value is defined for an Object master, then the significant pointer is the
smartobject_obj, which joins the record to the SmartObject record for the master Object. The
object_typeisaso filled in the previous example.

Another simple code block illustrates this relationship. The code looks for any attribute_value
for the MinHeight attribute that has a SmartObject Object ID. These all join to a SmartObject
master. We only want to see those values that are defined for the master and not for one of its
instances, so we also include the qualifier object_instance_obj = 0:

FOR EACH ryc_attribute_value WHERE attribute_label 'MinHeight'
AND smartobject_obj NE O AND object_instance_obj 0:
FIND ryc_smartobject OF ryc_attribute_value.
DISPLAY object_filename FORMAT "x(20)" decimal_value .
END.
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Thisisthe result of the request. Figure 8-12 shows the customerviewv Viewer among the
Objects with an assigned MinHeight value.
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Figure 8-12: Objects with assigned minimum height values

To find out which Object Types have a MinHeight defined for the class itself, look for Object
Types where the smartobject_obj isequa to O:

FOR EACH ryc_attribute_value WHERE attribute_label = 'MinHeight'
AND smartobject_obj = 0:
FIND gsc_object_type OF ryc_attribute_value.
DISPLAY object_type_code FORMAT "x(20)" decimal_value.
END.
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Thereareinfact afew classesthat define aninitial value for the MinHeight, as shown in Figure
8-13.

Object Type Code

Treeliew

CrpnBrow
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Figure 8-13: Classes with defined initial values for MinHeight

In this example, the default height for a dynamic Browser is 6.67 rows. Because the Browser is
aresizable object, this value appliesinitially to all dynamic Browsers, unlessyou set it
otherwise for the master or for an instance of the master in awindow. By contrast, the dynamic
Viewer class does not have adefault for MinHeight, because the height of the Viewer isalways
determined by the layout of the fieldsit contains.

Code example for an attribute value at the instance level

If an attribute value is defined for an Object instance, then there are really three significant
pointers. Asfor the master attribute, the smartobject_obj joinsthe attribute_value record to the
master SmartObject. In addition, the object_instance_obj joinstherecord to the object_instance
of the SmartObject it's defined for. Because the instance is always defined in the context of a
particular container, the container_smartobject_obj is aso defined, and points to the
SmartObject record of the container window. Again, for completeness, the object_type obj is
asofilledin.

Here' s an example of this relationship using the DisableOnlnit attribute. This block of code
locates all attribute value records where the DisableOnlnit attribute has been set to YES at the
object_instance level.

The code follows the join to locate the master SmartObject record for the value.

It also follows the join to the object_instance for the value, from which it displays the layout
position.
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Then it follows the join to the SmartObject record for the container. Because there are two

different SmartObjectssthe attribute value joinsto, the master and the container, the code needs
a second buffer for the container:

DEFINE BUFFER container_smo FOR ryc_smartobject.

FOR EACH ryc_attribute_value WHERE object_instance_obj NE O AND
attribute_label = 'DisableOnInit' AND logical_value = YES:
FIND ryc_smartobject OF ryc_attribute_value.
FIND ryc_object_instance OF ryc_attribute_value.

FIND container_smo WHERE container_smo.smartobject_obj
ryc_attribute_value.container_smartobject_obj.
DISPLAY ryc_attribute_value.logical_value VIEW-AS FILL-IN
ryc_smartobject.object_filename FORMAT "x(20)"
container_smo.object_filename FORMAT "x(20)"

ryc_object_instance.layout_position.

END.

When you run this block of code, you see the three Viewersin the oemaintwin test window
shown in Figure 8-14. These are all disabled on initialization. (Notethat the OrderLine Viewer
and the Order Viewer have the same layout position because they are on different pages.)

: o]
Logical Yalue Objsct Filenarms Obgect Filename Lapout Pozition |4 |
YES customervies oemaintwin M11 o
YES arderlinviewey oemaintwin M1
YES orderviewy cemaintwin M1

A4

|F'rocedure complete. Press space bar to continue,

A

Figure 8-14: DisableOnlInit properties for oemaintwin

8.4 SmartLink tables

The object repository also stores the representation of links between objects, which are paths of
communication for events. Aswith the general notion of SmartObjects, this discussion of
SmartLinksdoesnot need to be taken asbeing entirely specific to support for SmartObjects. The
notion of a path between two object procedure handles, which is used to identify where named
events are published and subscribed to, could be applied to almost any implementation of an
architecture in which Progress 4GL persistent procedures are used as application components.

Two general support tables identify what the possible link names and uses are.
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8.4.1 The SmartLink type table

Theryc_smartlink_type table defines the SmartLinks available for linking objects. Examples
of standard links include Page, Container, Update, Commit, Tablel O, etc. The main purpose of
thistableisto provide avalid list of Linksto choose from when building generic containers.
Developers can define additional links using the user_defined_link field. The actua link name
is cascaded down onto the ryc_smartlink table when thisis not a user-defined link. The
ryc_smartlink_type table contains these fields:

. link_name — This CHARACTER field is the actual link name (excluding the source or
target suffix). This name will always be cascaded down to the ryc_smartlink table when
the user-defined link flag is set to NO, therefore avoiding having to aways read thistable
to get the actual link name.

. user_defined_link — If thisLOGICAL fieldissetto YES, thisisauser-defined link and
the link name specified hereis for information purposes only, i.e. thisisacustom link. If
thisis set to NO, then thisis a system link and the link name specified is cascaded down
onto theryc_smartlink table for performance reasons.

e system_owned — If thisLOGICAL field isset to YES, thisrecord may only be modified
by users with a system owned flag in their user profile definition.

8.4.2 The supported link table

Theryc_supported_link table defines the supported SmartLinks for the various types of
SmartObjects, and identifies whether the link can be a Source, Target, or both. User-defined
links should not be set up in thistable. Thistableis purely to ensure that when developers link
objects on containers, only valid system links are used, plus user-defined links. It is merely a
developer aid. Not all types of SmartObjects support links, in which case therewill be no entries
in this table for them. Because this table acts as akind of cross-reference table between
ryc_smartlink_typeandryc_smartlink, it holds, in additiontoitsown Object ID field, the Object
IDs of the object type for which alink is supported, and the Object ID of the smartlink_type
record where the link is defined. The table has these other fields:

. link_source— If thisLOGICAL fieldisset to Y ES, Objects of this SmartObject type are
capable of acting as the Source for the specified link.

. link_target — If thisLOGICAL fieldisset to YES, Objects of this SmartObject type are
capable of acting as the Target for the specified link.

. deactivated_link_on_hide— If thisLOGICAL fieldisset to YES, thislink for thistype
of SmartObject isautomatically deactivated when the object ishidden, and activated again
when the object is viewed.
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8.4.3 The SmartLink table

Theryc_smartlink table defines the actual SmartLinks between objects on a container and
enables object communication. The link name is either user-defined, or automatically copied
from the ryc_smartlink_type for system-supported links. If the Source Object instance is not
specified (i.e., that Object ID field equals zero), then the Source is assumed to be the container.
Likewiseif the Target Object instance is not specified, then the Target is assumed to be the
container. Examplelinksare a Tablel O link between a SmartDataBrowser and a SmartT ool bar,
aRecord link between a SmartDataBrowser and a SmartDataViewer, etc. The table contains
fieldsfor the Object IDs of theryc_smartlink_type record for which thisis an instance, and the
container SmartObject in which this link instance occurs. The table has these other fields:

. link_name — Thisisthe actual link name. The link name may be user-defined, or
automatically copied from the ryc_smartlink_type for system-supported links.

*  source object_instance obj — Thisisthe Object ID of the Object instance which isthe
Source end of the link.

e  target_object_instance obj — Thisisthe Object ID of the Object instance which isthe
Target end of thelink.
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Figure 8-15 illustrates the relationships between the Link tables and the SmartObject and
object_instance tables.
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Figure 8-15: Link, SmartObject, and object instance tables

8.5 Folder page tables

To support the definition and use of different layout combinations, thereis alayout table to
define the basic characteristics of each distinct type of page layout. Other tables define which
objectsin acontainer are on which pages. This section containsinformation about the following
tables:

Thelayout table

. The page table

. The page object table
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8.5.1 The layout table

Theryc_layout table defines the available page layouts for pages on SmartFolder™ windows,
e.g. 1 browser with 1 toolbar underneath, n viewers above each other, 2 side by side viewers, 2
side by side browsers, etc. It also definesthe avail able frame layouts for objects on aframe, e.g.
1 column, 2 columns, etc. The purpose of thistableisto specify the program that isresponsible
for the layout when the window / frame is constructed or resized.

Most of thelayout types defined in thelayout table arein fact no longer actively used in building
Progress Dynamics contai ner windows. They are till used for windows in the framework tools
themselves that have been built in earlier versions of the framework. The primary layout type
now used is the Relative layout. However, the structure of the table and its fields remains the
same. It has these fields:

. layout_name — This CHARACTER field is a unique name to identify the layout, for
example, Relative.

. layout_type— Thisfield is athree-character code to identify the type of layout,
specifically the kinds of context in which it can be used. Currently defined values for the
layout type are PAG = Page Layout, FRA = Frame Object Layout, BTH = Bath.

. layout_narrative— This CHARACTER field is a free-form description for the layout.

. layout_filename — This CHARACTER field value is the filename to run, including its
relative path, in order to actually perform the layout of the Objects on the page during
initial construction and any later resize event. The Layout Manager procedure that uses
thisdatais ry/prc/rylayoutsp.p, which is accessed from the dynamic SmartWindow
procedure ry/uib/rydyncontw.w to do dynamic layout of container windows.

« sample image filename— ThisCHARACTER field containsthe name and rel ative path
of an image file that can be displayed illustrating the page layout, if oneis available.

. system_owned — If thisLOGICAL field isset to YES, thisrecord may only be modified
by users with a system-owned flag in their user profile.

. layout_code — This CHARACTER field is a suffix to add to internal proceduresin the
layout manager PLIP to identify the specific layout manager, e.g. ‘01’ would run the
procedure version resize01 for thislayout. The Relative layout uses layout code ‘06'.

When containers of any kind are created to hold Object instances, page and page_object records
are created to define the contents of each page of a container.
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8.5.2 The page table

Theryc_pagetable holdsarecord for every page of every dynamic container in the application.
Thistable defines the actual pages in the container. All containers must have at least one page,
whichisPage 0 and isawaysdisplayed. All objectson Page 0 are alwaysdisplayed. If thereare
no other pages, then no tab folder is visualized. Example pages (identified by their page label)
could be Page 1, Page 2, Customer Details, etc. The table holds the Object ID of the associated
ryc_layout record, which in turn identifies the procedure to be used to realize the page at
runtime. The primary key of theryc_page table a so includes the container SmartObject Object
ID in addition to its own page Object ID, even though the page Object ID isuniquein its own
right, so that pages can be specifically associated with the container on which they appear. The
ryc_page table a so has these other fields:

. page_sequence — ThisINTEGER field is the actual page humber and determines the
sequence in which the pages are displayed. There must always be aPage 0 and any objects
on Page 0 are awaysdisplayed. Page 0 does not appear on atab folder. If there are no other
pages, then no tab folder is visualized.

. page label — This CHARACTER field isthe actual label to display on the tab folder
describing the contents of the page. The label can be entered with an ampersand (&)
denoting the shortcut key to select the page, e.g. & Details would enable the user to press
ALT-D to select the page.

. security_token — This CHARACTER value defaults to the page | abel, without the
ampersand, but may be different if required. The security token is used to automatically
enable and disable folder pages according to user security permissions (via security
allocation tokens).

e enable on_create— If thisLOGICAL field is set to YES, this folder page is enabled
during an Add operation. If set to NO, then this folder page is disabled during an Add
operation. This only affects the sensitivity of the folder tab for the page, not the Objects
contained on the page.

e enable on_modify — If thisLOGICAL field is set to YES, thisfolder page is enabled
during amodify operation. If set to NO, then thisfolder page is disabled during a modify
operation. Thiswill only affect the sensitivity of thefolder tab for the page, not the Objects
contained on the page.

. enable on_view — If thisLOGICAL field isset to YES, thisfolder page is enabled
during aview operation. If it is set to NO, thisfolder page is disabled during a view
operation. This only affects the sensitivity of the folder tab for the page, not the Objects
contained on the page.
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8.5.3

The page object table

Theryc_page object table acts as a cross-reference table between pages and the objects on
them. Remember that each object_instance defines a particular use of a SmartObject, so there
isaone to one relationship between ryc_object_instance records and the ryc_page object
records that associate them with the pages of the container. Object ID fields relate thistable to
the Page table and the object_instance table; the container Object ID isalso stored in thistable.
The only other field in the table is page _object_sequence, which isan INTEGER field that

identifies the sequence of objects on the page.

Figure 8-16 is an excerpt from the repository database model and shows the rel ationships

among the tables that support layouts and paging.
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Figure 8-16: Folder page table diagram
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8.6 Customization tables

A full discussion of the Progress Dynamics support for customization is beyond the scope of
this document, but because the customization tables affect the use of the other Object tables, it

isimportant to understand what the customization tables are and how they are used to modify
Objects at runtime.

Customization support allows the devel oper to define types of end-user specifics that should
affect the appearance or behavior of the application at runtime. This might include changes
based on the user ID, the client display platform, the task the user is doing, or anything el se that
can be categorized. Customization basically means that certain attribute values can be changed
for an Object depending on how it is used and who usesiit.

There are three tables that provide support for customization:

e Theryc_customization_type table defines different categories of customization that are
supported.

e Theryc_customization_result table stores specific result code values for agiven
customization type.

e Therym_customization table acts as akind of cross-reference table that can be used to

provide a more complex mapping between types and codes when no direct mapping is
possible or practical.

Figure 8-17 isan excerpt from the database model and showsthethree customization tablesand
how they relate to the SmartObject table.
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Figure 8-17: Customization tables
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The customization type table

Theryc_customization_type table defines different categories of customization that are
supported. The repository database comes with some types built in: Ul Type, Language,

L oginCompany, System, User, and UserCategory. The typeis used as a grouping mechanism
for specific values or result codes that identify the end user’s environment. Y ou can popul ate
these with values meaningful to your application environment, and you can also define any
additional customization types your application may need. Thetable includes afield where you
can store the name of a procedure to call to determine the value for the current user for atype.
Thisiseffectively theresult code that allowsthe framework to identify the right customizations
to apply.

The table contains these fields:

. customization_type code — This CHARACTER field is a unique code to identify the
type, such as UIType.

. customization_type desc — This CHARACTER field is a description of the code, and
must also be unique within the table.

. api_name — This CHARACTER field holds the name of afunction to invoke that will
return the value for the type for the current session. This might be a Ul type, auser ID, a
Language name, or whatever is appropriate to the type. The function can of course do
whatever work it needsto in order to identify the correct value to return based on the type.
This return value must map either directly to one of the result codesin the
customization_result table, or to avalue in the customization table that in turn can be
mapped to aresult code.

8.7.1 The customization result table

Theryc_customization_result table stores the specific result code values that are returned by
the API function call for a given customization type. For example, the Ul Type customization
type has several built in result codes defined in the repository:

. APP — AppServer

. BTC — Batch

. CUI — Character User Interface
. GUI — Graphical User Interface
. WBC — WebClient

e WBS— WebSpeed
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Y ou can define whatever result codes you need for different customization types required by
your application. For example, the Language type could join to language result codes such as
English and French. The User type could join to individual user IDs such as Anthony and Bruce.
The UserCategory type could join to job types such as Manager and Engineer.

The customization_result table can therefore be viewed as alist of valid valuesfor a
customization type. Result codes need to be as distinctive as possible, because they must be
unique within the customization_result table.

In addition to its own Object ID field, the customization_result table holds the Object ID of the
associated customization_type. The customization_result table contains these other fields:

. customization_result_code — This CHARACTER field is the result code to match
against what is returned by the API call. The result code must be unique across all
customization types.

. customization_result_desc — This CHARACTER field is a description of the result
code. It must also be unique within this table.

8.7.2 The customization table

In many cases the customization_result table is sufficient to define all the information the
application needs to identify which customizations should apply for a given session. In some
cases, however, itisnot possibleto provide asimple, direct mapping between the value returned
by the API call for agiven customization type and the result codes stored in the
customization_result table. For example, the customization type may be onethat defines general
categories or groups, such as UserCategory. It may be useful to define result codes that are
categories such as Manager or Engineer, but these may not be directly represented anywherein
the application for the customization type APl to return. And it is not practical to haveto define
result codes for every single user when in fact the customizations are defined not at the User
level, but at the UserCategory level.

Therym_customization table allows you to define amapping to solve this problem when such
amapping is needed. It isin effect a cross-reference table between customization_type and
customization_result, to define a one-to-many relationship between the two. In addition to its
own Object ID, the table has Object IDs to join it to both the customization_type table and the
customization_result table.
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It hasjust one other field called customization_reference. This CHARACTER field holdsthe
cross-reference value that supports the mapping between type and result. For the UserCategory
example, thisfield could contain individual user 1Ds as returned by the API function for the
type. Each of these IDs can in turn be mapped to aresult code record for the category. This
would allow you to have a single result code called Manager, and then have many
customization_reference values that would map to that single UserCategory. When you define
customizations, you define them against the Manager result code. When you run the AP
function for the type, it returns avalue that you look up in the customization table as areference
value. Y ou can then link from there to the result code to identify the general result code for this
category of user.

8.7.3 Joining customizations to the SmartObject table

The customizations by themselves do not affect the application. The key data relationship here
is between the customization_result table and the SmartObject table. Thisiswhere the run time
effects of the customizations are defined.

Aswe noted in the discussion on the SmartObject table, the unique key for that table (beyond
its Object ID) isnot just the object_filename, but also the customization_result_obj field. For
the standard Object behavior, the customization_result_obj is 0. For customized behavior, itis
joined to the customization_result table using thisfield. Thismeansthat there must be adistinct
SmartObject record for each customization result code that applies to the Object. If aViewer,
for example, has been customized to have different behavior (such as different field positions
or different fields enabled or displayed) for each of six different user categories and three
different user interface types, such as GUI, CUI, and WBS, then there will be atotal of ten
ryc_smartobject records representing that one Object: one for the default definition, six for the
user categories, and three for the Ul types.

Each of these ryc_smartobject records will have its own set of attribute_value records that
define it. The SmartObject record with no customization result_obj will define all the default
attribute values. Each of the other SmartObject records will define only whatever specific
attribute values have been modified for that customization. Thus the SmartObject records with
acustomization_result_obj are incomplete, and cannot be used by themselves to build the
Object at runtime. Their values can only be applied to modify the base attributes defined by the
default SmartObject record.
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At runtime, the Customization Manager determinesthe result codesthat apply to the session for
each customization type by running the functions defined in the customization_type
API_reference_namefield. Thisyieldsadelimited list that remains avail able for the remainder
of the session. The Repository Manager then combines the various attributes joined to all of the
applicable SmartObject records. It does this by using the result code list to identify which
customization_result records to join to the SmartObject table to retrieve all the applicable
attribute_values. If multiple customizations apply, a function called getSessionResultCodesin
the Customization manager determines the priority of them. Those with the highest priority are
applied last, so that they take precedenceif there are conflicting valuesfor other customization
types.

For example, suppose that user George logs in to a Progress Dynamics session running on
WebSpeed using the new browser-based Progress Dynamics Ul. George is adata entry clerk.
Three result codes apply to this session:

. User: George
. UserCategory: Clerk
. UlType: WBS

Suppose that thislist represents the priority order of the customization types. (Customization
type priority caninfact be defined and modified by session type.) When George runsadynamic
Customer Maintenance window as part of the application, aViewer inside the window has been
customized in severa different ways:

. George requested that the tab order of the fields be modified so that the data entry process
for the Customer Comments field and the Contact field are more convenient for his data
entry routine. He also requested that the Comments editor be made larger.

. George' s group manager defined a customization to the same Viewer to disable the
Contact field for clerks.

. The web application customization chief determined that the Comments editor for the
dynamic HTML application interface should be made smaller to look better in that
environment.

Theresult of al of thisisthat:
. The Comments field tab order is set as George requested it.

e« TheContact field tab order isirrelevant because the field is disabled for George asaclerk.
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. The size of the Comments editor is determined by the WBS definition because that takes
precedence over George' s personal request that is defined at the User level.

Customizations can be defined only for attributes of SmartObject records, not directly for
individual instances. However, you can define customizations at the level of a container
window, which can be away of accomplishing the same thing. In other words, the
customizationsare alwaysdone starting at thelevel of aSmartObject record. If that SmartObject
record represents a container window, then it pointsto not only its attribute value records, but
alsotoobject_instancerecords, and their links and page records. Customizations can be doneto
the container by adding Objectsto the container, or by modifying the attributes of objectsinside
the window for that window customization.

Figure 8-18 shows some of the records involved in defining these relationships.

customization_type customization_result
UserCategory Clerk
T A
customization
George
smartobject smartobject
customerviewv customerviewv
(Default) (Clerk)
attribute_value attribute_value attribute_value
MinHeight (All other attrs) MinHeight
10 12

Figure 8-18: Customization example
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Thisfigure illustrates the following customization:

. Georgeisaclerk, and customizations have been defined for the UserCategory Clerk, one
of which isthat the Customer Viewer customerviewv hasaheight of 12 rather than its
default height of 10.

. When George logs in, the Customization Manager assembles alist of all the appropriate
result codes for his session. One of those is for UserCategory. The customization table
defines a customization_reference for George for the UserCategory customization_type
that maps to the result code Clerk in the customization_result table. As aresult, the
Customization Manager stored C1erk asthe session result code for the UserCategory type.

¢ When the system goes to run awindow using the customerviewv Viewer, the Repository
Manager must build alist of all the Viewer's attributes. To do this, it locates all the
SmartObject records that apply for this session for the Viewer. In this case, that means
both the default SmartObject, with no customization_result code, and also the
SmartObject with the customization_result code for Clerk. It applies all the standard
attribute valuesfor the default version of the SmartObject (including the MinHeight value
of 10), and then appliesthe attribute values for the customization, one of which overrides
the MinHeight and sets it to 12. These values are then sent to the Layout Manager to use
to build the window.

8.7.4 Tools to support customization maintenance

A full description of the customization processis beyond the scope of this chapter, but there are
some tools where you can define the customizations.

In the Progress Dynamics Development menu, there is a Customization Maintenance utility in
the Objects menu shown in Figure 8-19.

* Dynamics Development

£ B I@ [ Object Type Corkrol i I Jj]_ I
———————  Shnaiink Tvpe Control e b A G k| SEuadot |
Diynarnics Admin | ayaut Contral 08/24/2002 |

- Customization Hain

Figure 8-19: Customization maintenance utility
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Figure 8-20 provides atree view showing the various levels of customization.

* Custornization Mantenance el =iol x|

Egt Help

Dietais |

Custorization Type: UiTyoe ]
Customization Fead Code: WEBS
Customeshion e Dese. WebSpead

KChoces an ilem Lo work, vlh,

Figure 8-20: Levels of customization

In addition, the Container Builder allowsyou to specify aresult codefor an Object or awindow,
so that you can define attribute values specific to that Object.

8.8  Using the Repository Manager

This section describes the following Repository Manager topics.

The client cache
Repository Manager API
Retrieving related information for an object

How objects are instantiated using preparel nstance

8.8.1 The client cache

As aProgress Dynamics runtime client or WebClient session runs, Object descriptions are
cached on the client in temp-tables. The datain these tablesis then accessed by the drivers such
as the dynamic window procedure rydyncontw.w that realize the client portion of the
application at runtime.

This section summarizes the temp-tables that make up the client cache.
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The cache_Object table

This temp-table contains information about Master Object records as well as contained
instances. Thistable contains information about the static (physical) object required to
instantiate adynamic Object, thelogical object name and other data, such astheresult code, run
attribute, etc. Therewill only ever be one record in the cache for any given Master Object (and
thus for its contained instances) at any given time. Thistableis (roughly) a combination of the
information from the ryc_smartobject and ryc_object_instance repository tables.

The cache_Object table isjoined to records in the next four tables, cache ObjectPage,
cache_ObjectLink, cache ObjectPagel nstance, and cache ObjectUIEvent, using the key field
tRecordldentifier.

The following code sample shows a slightly simplified definition of the cache_Object
temp-table (without formats and indexes). All the cache temp-tables are defined in the include

file ry/app/ryobjretri.q:

DEFINE TEMP-TABLE cache_Object
FIELD tLogicalObjectName
FIELD tUserObj
FIELD tResultCode
FIELD tRunAttribute
FIELD tLanguageObj
FIELD tRecordIdentifier

FIELD tContainerRecordIdentifier
FIELD tMasterRecordIdentifier
FIELD tClassName
FIELD tClassTableName

FIELD tClassBufferHandle
FIELD tContainerObjectName
FIELD tInstanceIsAContainer
FIELD tObjectPathedFilename
FIELD tObjectInstanceHandle
FIELD tObjectInstanceObj

ObjectID*/

FIELD tObjectInstanceName

FIELD tDbAware
FIELD tLayoutPosition
FIELD tCustomSuperProcedure
FIELD tCustomSuperHandle
FIELD tDestroyCustomSuper
FIELD tInstanceOrder
FIELD tPageNumber
FIELD tSmartObjectObj
FIELD tSdoSmartObjectObj
FIELD tSdoPathedFiTlename
FIELD tInheritsFromClasses

FIELD tObjectInstanceDescription

AS DECIMAL /* SDO Object ID if any */

AS CHARACTER /* Logical Object Name */

AS DECIMAL /* User Object ID */

AS CHARACTER /* set of result codes */

AS CHARACTER /* Run Attribute */

AS DECIMAL /* Language Object ID */
AS DECIMAL /* Instance Id key field */
AS DECIMAL /* Container Record Id */

AS DECIMAL /* Master Record Id */

AS CHARACTER /* Class Name */

AS CHARACTER /* Class Table Name */

AS HANDLE /* Class Attr Buffer Handle*/

AS CHARACTER /* Container Name */

AS LOGICAL /* Is this a Container? */

AS CHARACTER /* Pathed Filename */
AS HANDLE /* Object Instance handle */

AS DECIMAL /* Object Instance

AS CHARACTER /* Object Instance Name */
AS CHARACTER /* Instance Description */
AS LOGICAL /* Is Object DB Aware? */
AS CHARACTER /* Layout Position */
AS CHARACTER /* Super Procedure */
AS HANDLE /* Super Proc. Handle */
AS LOGICAL /* Destroy Super on exit? */

AS INTEGER  /* Instance Order */
AS INTEGER  /* Page Number */
AS DECIMAL /* Smartobject Object ID */

AS CHARACTER /* SDO Pathed Filename */
AS CHARACTER /* Class Tist */
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A few fields merit additional explanation:

e tRecordldentifier — Thisfield isthe unique DECIMAL key for each Object record in

the temp-table.

. tContainer Recordldentifier — Thisfield holds the Record Identifier of the
cache_Object record that acts as a container to the current Object record.

e tMasterRecordldentifier — Thisisthe Record Identifier of the cache Object record that
isthe Master of the current instance record.

e tClassBufferHandle — Thisisthe buffer handle that points to the class temp-table
containing the attributes for this Object.

e tSdoSmartObjectObj — Thisisthe design-time SDO associated with the Object, if any.

. tInheritsFromClasses— Thisfield stores alist of the class names of al classes that this

classinherits from.

The cache_ObjectPage table

Thistemp-table containsinformation about Pages within a container. It usestheinformation in
the repository database table ryc_page. Thisis the temp-table definition for thistable:

DEFINE TEMP-TABLE cache_ObjectPage
FIELD tRecordIdentifier
field */
FIELD tPageNumber
FIELD tPagelLabel
FIELD tLayoutCode
FIELD tPageInitialized
FIELD tPageObj

AS DECIMAL /* Record Identifier key

AS INTEGER  /* Page Number */
AS CHARACTER /* Page Label */
AS CHARACTER /* Layout Code */
AS LOGICAL /* Is the Page Initialized? */
AS DECIMAL /* Page Object ID */

The tPageObj Object ID is used for finding this record from the page object instance.
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The cache_ObjectLink table

Thistemp-table containslink information, derived from therepository tableryc_smartlink. This
isthe definition of the table:

DEFINE TEMP-TABLE cache_ObjectLink
FIELD tRecordIdentifier AS DECIMAL /* record Identifier key
field */
FIELD tSourceObjectInstanceObj AS DECIMAL /* Link Source Object ID */
FIELD tTargetObjectInstanceObj AS DECIMAL /* Link Target Object ID */
FIELD tLinkName AS CHARACTER /* Link Name */
FIELD tLinkCreated AS LOGICAL /* Has the 1link been created? */

The cache_ObjectPagelnstance table

Thistemp-table contains information about Object instances on a given page, derived from the
repository table ryc_page object. Thisisthe definition of the table:

DEFINE TEMP-TABLE cache_ObjectPageInstance

FIELD tRecordIdentifier AS DECIMAL /* Record Identifier key */
FIELD tPageNumber AS INTEGER  /* Page Number */

FIELD tObjectInstanceObj AS DECIMAL /* Object Instance Object ID */
FIELD tObjectInstanceHandle AS HANDLE /* Object Instance Handle */
FIELD tObjectInstanceName AS CHARACTER /* Object Instance Name */
FIELD tObjectTypeCode AS CHARACTER /* Class Code */

FIELD tLayoutPosition AS CHARACTER /* Layout Position */

The cache_ObjectUIEvent table

This temp-table contains information about Ul events, derived from ryc_ui_event. Thisisthe
definition of the table:

DEFINE TEMP-TABLE cache_ObjectUiEvent

FIELD tClassName AS CHARACTER /* Class Name */
FIELD tRecordIdentifier AS DECIMAL

FIELD tEventName LIKE ryc_ui_event.event_name
FIELD tActionType LIKE ryc_ui_event.action_type
FIELD tActionTarget LIKE ryc_ui_event.action_target
FIELD tEventAction LIKE ryc_ui_event.event_action
FIELD tEventParameter LIKE ryc_ui_event.event_parameter
FIELD tEventDisabled LIKE ryc_ui_event.event_disabled
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NOTES:

e tClassName — For the master class, thisfield is set equal to
buildDenormalisedAttributes temporarily, and then the actual class name.

. tRecor dl dentifier — Thisisthe Record Identifier for the table within the class name; the
value 0 is used for the master.

The cache_<classname> tables

Thereisadynamic temp-table containing attribute information for each defined class or Object
Typeintherepository, with the nameclass_<classname>. Each of thesetemp-tableshasafield
for each attribute defined for the class, whose initial value is the default attribute value defined
for the attribute for that class, using the Attribute V alue Maintenance and Object Type Control
utilities. These temp-tables are dynamic because they are defined at runtime based on the set of
attributes associated with each class. When you use the framework utilities to add attributes to
aclassand givethem aninitial valuefor the class, it isthisinformation that the framework uses
to create the temp-table for each class at runtime. In this way attributes can be

added to the classesin the framework without the need to define them anywhere in source code
or to recompile any proceduresin order for them to become apart of al the dynamic Objectsin
that class.

The example in the section on Using the Profile Manager in Chapter 6, “Using the Progress
Dynamics Managers,” illustrates how you can define new attributes and associate them with
Object Types.

The ttClass table

This temp-table stores the names of all the classes (Object Types) and their associated
temp-table names, along with the handl esto the default buffers of the temp-tablesthat have been
created to store each class's default attributes. As described above, a separate dynamic
temp-tableis defined for each class, containing a separate field for every attribute in the class,
plus some extra control fields. The table for each classiscalled cache_ + the class name,
€.0. cache_dynview.

ThettClasstableisupdated in the function createClassCacheRecord in the Repository Manager,
which is called from the createClassCache procedure, which caches the attribute values for an
Object Type.

Record identifiers

Every cache_Object record has aunique key, called tRecor dl dentifier. ThisDECIMAL vaue
isused as aforeign key to join the Object record to other tables. Thisvalueis also stored at
runtime in the Object property called Instancel D.
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ThetContainer Recordldentifier fieldinthe cache Object table containsthe Record Identifier
of the cache_Object record that represents the container Object on which the current
cache_Object isan instance. Thisis zero when the cache_Object represents a Master object.

The tM aster Recor dl dentifier field in the cache Object table is the Record Identifier of the
cache_Object representing the Master object of thiscache Object record. Thisvalueisthe same
asthe Record Identifier if this cache record represents a Master object.

8.8.2 Repository Manager API

These are afew of the most useful methods in the Repository Manager API. The principal body
of code for the Repository Manager isin the include file ry/app/ryrepmngrp.i.

cacheObjectOnClient

The function cacheObjectOnClient checksif the requested object existsin the client-side
cache. If the requested object is not in the cache, it isretrieved from the repository and placed
in the cache. This function returns alogical value signifying the success of the operation.

The cacheObjectOnClient() function ensures that all the requested Objects, their contained
instances, their associated Master Objects, and all related information is placed in the cache.

When cacheObjectOnClient is called, it first checks to seeif the requested Object is cached. If
itis, then the relevant record is positioned to, and nothing further happens. If the record does
not exist in the cache, then the function needs to retrieve the data from the repository and place
it into the cache. If the repository database is connected, then cacheObjectOnClient runs
buffer FetchODbject. This performsthe actua retrieval, and puts the objects into a cache using
putObjectlnCache.

If the repository database is not connected locally, then the function runs doSer ver Retrieval.
This procedure runs ser ver FetchObj ect on the AppServer. serverFetchObject runs

buffer FetchObject and puts the information into temp-tables, which are then returned to the
caller. doServerRetrieval then calls putObjectlnCache, which ensuresthat the Objectsarein the
cache. Thelast thing that cacheObjectOnClient doesisto do aFIND on the requested record in
the cache so that it is AVAILABLE to the caller.
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The cacheObjectOnClient function takes the following INPUT parameters.

pcL ogicalObjectName — This CHARACTER parameter is the name of the Object to
cache. If thisisacontainer, then all of its contained Objects are cached aswell so that the
entire container is ready to be created on the client.

pcResultCode — If the client is using a customization, then this CHARACTER
parameter isthe Result Codefor that customization. If thisparameter isunknown or blank,
then the function retrieves the SessionResultCodes session property to establish any
default result code(s).

pcRunAttribute— If the Object requires a Progress Dynamics Run Attribute as an input
value, this CHARACTER parameter holds that value. If this argument is the unknown
value, the function retrieves the RunAttribute session property to seeif that definesa
default run attribute.

pIDesignM ode — This LOGICAL parameter is Trueif the caller isrunning in design
mode, rather than runtime. In design mode, the client cache is aways cleared on each call
so that the devel oper isassured of having thelatest changes made to the repository databy
the development tools.

The methods bufferFetchObject, serverFetchObject, doServerRetrieval, and putObjectinCache
should be considered private to the Repository Manager. Y ou should not normally run these
directly.

Functions used to retrieve cache table buffer handles

All operations that need to use the cache information use the one set of temp-tableswhere al
cached dataresides. Thereis a set of functions to return the buffer handles of the tablesin the
cache. These are;

getCacheObjectBuffer
getCachePageBuffer
getCachePagel nstanceBuffer
getCachel inkBuffer
getCacheUl EventBuffer

getCacheClassBuffer

With the except of getCacheObjectBuffer and getCacheClassBuffer, these functions take no
INPUT parameters. Each returns the HANDLE of the requested buffer.
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getCacheObjectBuffer () takes as an input parameter an optional Object Instance ID and
returns the buffer handle of the cache_Object table. If the input valueisanon-null Instance ID,
the function finds the relevant record in the cache_Object table before returning the buffer
handle. Thisisimportant because it means that, with an Instance ID, you can get back an
AVAILABLE buffer handle to the record in the cache. This saves having to do FIND-FIRST()
to position to the desired record yourself.

getCacheClassBuffer () takes as an input parameter the name of aclass (the Object Type code)
and returns the buffer handle of the ttClass temp-table. With this you can read class attributes
without needing to start from a particular Object. If you passin asingle, valid class name, the
buffer that it returns points to the ttClass record that corresponds to that class. If the class name
passed in to the function does not yet exist in the ttClass table portion of the client cache, the
function retrieves it from the repository. Y ou can also passin an asterisk (**') to represent all
classes, or acomma-separated list of class names, and all the valid classesin thelist are
retrieved. However, inthiscase no ttClassrecord ispositioned to at the end of thefunction, since
thereis no single right record to find.

Using the API to retrieve class attributes and values

To be able to access the attributes for a class, you need to first get the handle of the attribute
buffer. The ttClass buffer handle that getCacheClassBuffer returnsis the handle of the record
for the class in the ttClass table, not the handle of the attribute table for the class. The buffer
handle of the attribute temp-table is stored in the classBufferHandle field of the ttClass record.

This code sample shows how you can retrieve all of the attributes and their default valuesfor a
given class, for example the dynamic SDO or DynSDO. The first call isto the function
getCacheClassBuffer in the global handle of the Repository Manager. This ensures that the
DynSDO classisin the client cache, and returns the handle of the ttClass buffer. If the datais
not already there, it isretrieved from the server. The function doesaFIND of the correct record
in the cache when it is done:

DEFINE VARIABLE httClassBuffer AS HANDLE NO-UNDO.
DEFINE VARIABLE hClassAttributeBuffer AS HANDLE NO-UNDO.
DEFINE VARIABLE iFieldCount AS INTEGER  NO-UNDO.
DEFINE VARIABLE cAttributeName AS CHARACTER NO-UNDO.

DEFINE VARIABLE cClassAttributeValue AS CHARACTER NO-UNDO.

ASSIGN httClassBuffer = DYNAMIC-FUNCTION("getCacheClassBuffer":U IN
gshRepositoryManger, INPUT "DynSDO").
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The classBufferHandlefield holds the handle of the buffer handle for the specific dynamic class
table for the class' s attributes, in this case cache DynSDO:

ASSIGN hClassAttributeBuffer =

httClassBuffer:BUFFER-FIELD("classBufferHandle") :BUFFER-VALUE.

Thevariable hClassAttributeBuffer now pointsto the cache DynSDO buffer. Now you can get
al the attribute valuesfor the class. The INITIAL value of the field represents the default value
of each attribute for this class:

DO iFieldCount = 1 TO hClassAttributeBuffer:NUM-FIELDS:
ASSIGN cAttributeName =
hClassAttributeBuffer:BUFFER-FIELD(iFIeldCount) :NAME
cClassAttributevValue =
hClassAttributeBuffer:BUFFER-FIELD(iFIeldCount) :INITIAL

/* Process the attribute values */
END.

One important thing to keep in mind is that with only one set of buffersto access everythingin
the cache, you need to be aware of the fact that records can go out of scope. So if you find a
cache_Object record, and then run an Object based on it, chances are that by the time the run
statement returns to your procedure, the cache_Object record you were positioned to is no
longer current. Thisismainly because the prepar el nstance function (described later) isrun for
every SmartObject, and it interacts with the cache_Object records. It is very easy to reposition
the cache_Object record back to the desired record. If you pass getCacheObjectBuffer() avalid

Record Identifier (Instance ID), it repositions the cache_Object buffer to the correct record.
Alternatively, you can use your own set of defined buffersto give you additional bufferswhose
records won't be changed out from under you.

Accessing repository data without the cache

If you would rather not use the cache, as would be the case in application design tools, then
when making calls from a development tool, you can call server FetchObject directly. This
procedure returns the requested information in table form. This meansthat you are guaranteed
to get the dataasit isin the repository at any given moment. However, what you lose isthe
caching. A full description of serverFetchObject and other calls that access the data more
directly is beyond the scope of this chapter. Y ou should study the code in ry/app/ryrepmngrp.i
if you are building a development tool that you feel needs to use theseinternal calls. Be aware
that serverFetchObject, for example, has a complex calling sequence that includes alarge
number of TABLE-HANDLES, each one for a separate temp-table for attribute data related to
aparticular class of Object.
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Reasons not to use the cache would be if you want to use the information for design purposes
in atool. Running cacheObjectOnClient() returns the object in unaggregated form: each result
code is separated. If you want to design with aggregated data, then you would need to run this
procedure, or clear the cache with every call.

Y ou can also use the serverFetchObj ect procedure when you want to retrieve repository datafor
external use, for examplein atool that does some form of analysisor reporting of the repository
data.

8.8.3 Retrieving related information for an object

This section outlines how you retrieve various kinds of information in the cache that is related
to an Object, and which completes the definition of the Object.

Retrieving the instance ID for an object

Beforefinding any related information, you need to have the Instance Id (thetRecor dl dentifier
field value) of the record whose associated information you require. There are severa ways of
doing this.

If the object is running, you can retrieve the Instance ID as an Object property using the ADM
property include file syntax. In this example, the Object handleis in the variable hObject and
the Record |dentifier is retrieved into the variable dinstancel D:

{get Instanceld dInstanceld hObject}

Or you can use the equivalent function call:

dInstanceID = DYNAMIC-FUNCTION(‘getInstanceID’ IN hObject).

Alternatively, the Object that you request using cacheObjectOnClient() isavailable
immediately after the call to that function. Y ou can then use a statement such as the following
to return the buffer handle to the cache_Object temp-table, which will aso be positioned to the
requested record:

ASSIGN hObjectBuffer =
DYNAMIC-FUNCTION(“getCacheObjectBuffer”:U IN gshRepositoryManager, INPUT
7).
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After finding the cache_Object buffer, do a FIND based on your own criteriato position to the
relevant record. Once you have found an available hObjectBuffer record, you can populate the
dinstanceld variable using a statement such as this:

ASSIGN dInstanceld =
hObjectBuffer:BUFFER-FIELD(“tRecordIdentifier”:U) :BUFFER-VALUE.

Getting the Instance Id is the first step to getting all the other related information out of the
cache.

Retrieving other object information

To get Page, Page instance, Link and Ul event information for a particular Object, first retrieve
the buffer handle for the relevant cache buffer, using one of the functions getCachePageBuffer,
getCachePagel nstanceBuffer, getCachel inkBuffer, or getCacheUl EventBuffer. In this code
example, hBuffer isthe buffer handle retrieved using one of those function calls. Create a
dynamic query on that table, with a WHERE clause such as this:

hQuery:QUERY-PREPARE(" FOR EACH ":U + hBuffer " WHERE ":U
+ hBuffer:NAME + ".tRecordIdentifier = " + QUOTER(dRecordIdentifier) ).

Retrieving attribute values for an object

To retrieve attribute values you first need to obtain the Instance ID (the tRecordldentifier field
value) from the cache_Object record. Remember that the correct cache_Object record is
AVAILABLE after acall to cacheObjectOnClient(). Otherwise, if you have the Object’s
Instance ID, you can make a call to getCacheObjectBuffer(), passing in the Instance ID. This
ensures that the correct record is available to you. The tClassBufferHandle field contains the
buffer handle of the record that contains the attributes for the object.

Using a statement such as the following, you can retrieve the attributes for the specific object.
Notethe use of therecently introduced dynamic FIND-FIRST method on abuffer handle, which
allows you to position the buffer to arecord using a dynamic WHERE clause:

hAttributeBuffer: FIND-FIRST(" WHERE ":U
+ hAttributeBuffer:NAME + ".tRecordIdentifier =" + QUOTER(dRecordIdentifier)

).

Y ou can now retrieve the values for the relevant field, as shown in the code sample earlier in
this section.
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Retrieving an object’s contained instances

There are two primary ways of getting al the contained instances for a container Object. Y ou
can query all cache_Obect records where either:

. The tContainer Recor dl dentifier equals the Instance ID of the container Master object.

«  ThetContainer ObjectName equalsthelogical object name of the container object. This
second method requires you to also include in your query the user, language, result code
and run attribute, as well as checking that the object instance Object ID is zero.

Thefirst alternativeis simpler, and is also less programming work since all that is needed isthe
Instance ID, which isreadily available. The other information required to use the second
alternative requires various calls and possibly further calculation.

How attributes are stored

Each class has its own attribute temp-table, with afield for each attribute in the class. This
includes all attributes inherited by the class from its parent class(es). Theinitial value of each
attribute field isthe initial or default value of the attribute for that class. The temp-tableis
created dynamically by buildClassCache() and is called cache_<ClassName>. These tables
and their buffer handles are then cached in the ttClass temp-table.

There are also a couple of fields which the cache <ClassName> table uses internally:

¢ tRecordldentifier — thisfield contains the Record or Instance ID of the cache Object
record to which the attributes belong.

tWhereStored — thisfield contains an integer indicating at what level the attribute is
stored (Class, Master or Instance) and whether customization has been applied to the
attribute. The getW her eStor edL evel() function returns a character description of this
value, for agiven field within an attribute buffer.

8.8.4 How objects are instantiated using preparelnstance

This section outlines the steps that take place to bring a container window or other container
Object into being at runtime, using the cached repository information. If you want to understand
more about exactly how containers are created, you can study the relevant code in the ADM2
support procedure src/adm2/container.p, aswell asthe dynamic window procedure
ry/uib/rydyncontw.w.
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When an aobject islaunched, whether it is by launchContainer, constructObject or just from the
editor, a Repository Manager function called prepareInstance iscalled from the main block
of the base ADM property includefile smrtprop.i. Thisisjust about the earliest that anything
can run in the ADM world, and the call needs be as early as possible, so that the ADMProps
temp-table where all of each Object’s attributes are held is built as soon as possible.

The preparel nstance function attempts to determine the logical name of the object being
launched, since thisiswhat is used to retrieve the objects from the Repository. It does this by
calling afunction called getCurrentLogicalName in the procedure that launched the object
being run. This function is defined in the Session Manager (which contains launchContainer,
the primary starting point for objects run from the menu), the dynamic container procedure
rydyncontw.w, the dynamic viewer rydynviewv.w, and the dynamic treeview rydyntreew.w.

The value returned by getCurrentL ogicalName can be in one of two forms (errors and blanks
excepted):

e Theactual value of the Object'slogical name, equivalent to the repository field
ryc_smartobject.object_filename.

. A vaueintheform of InstanceId=<values>.

If thereisasingle valid Object name, rather than the form Instanceld=*, therelevant datais
retrieved from the cache, or the repository, using cacheObjectOnClient(). Once thisdatais
returned, the ADM Props temp-table is constructed based on the Object's attribute buffer.

The InstancelD ADM attribute is set at this point. Each Object that is run will have a unique
Instancel D.

The reason for the two different forms of the return value of getCurrentL ogicalNameisthis:

When you areinstantiating aMaster Object (which would be the container of other Objects) the
function returns the actual logical Object name that you want to retrieve. When you want to
retrieve Object instances within a container, the function returnsthe InstanceId= form. This
is because there may be many records with the contained instance's logical Object name. If a
toolbar is placed on many windows, for example, there will be one record for the Master, and
one for each Object instance. By contrast, there will only ever be one record with a particular
Instance Id (tRecordldentifier).

Here is arough example of how awindow is instantiated:
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Consider awindow called windowl. It contains an SDO called fullol and a browser called
browser 1. If you launch window1 from amenu, launchContainer setsthe CurrentL ogicalName
value to window1 before running the dynamic container object (the procedure rydyncontw.w).
When rydyncontw.w runs, it picks up the logical Object name and passes that into the function
cacheObjectOnClient(), which then retrieves into the cache the five sets of Object records that
make up the window:

e windowl itself (the Master Object)
e fullol (the Master and Instance of fullol on window1)
. browserl (the Master and Instance of fullol on window1)

Two standard ADM2 support proceduresin the container class have been extended for Progress
Dynamics to create dynamic containers from cached repository data as opposed to simply
running static procedure Objects, as would be the case with a standard Version 9 ADM2
application. These are createObj ects and constr uctObj ect.

Aswindowl in created, the ADM container startup code runs cr eateObj ects. This procedure
has the responsibility of creating the objects that are to appear on window1. createObjects
retrievesthelnstancel D property of window1 and then makes surethat the correct cache_Object
record is available, by calling getCacheObjectBuffer() and passing in the Instancel D. This
Instancel D is used to build a query to loop through al of the contained instances (... WHERE
tContainerRecordl dentifier = dinstancel D).

The framework then runs constructObj ect to construct browser1 and fullol. The code needsto
make sure that the correct set of attributes is used for the instance of each Object on windowl,
so it sets the CurrentLogicalName to I nstanceid= since thisis already available.
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Refreshing database query 543
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registerCacheltem function 4-15
Remove links procedures 5-30
Rendering procedure 220
Rendering, thin 2-21

Reposition database query 5-39

Repository
adding tables 7-17
database 6-23
design manager 6-12
maintenance tool 1-16, 2-13
manager 6-12
Object IDs 84
object maintenance tool 3-17
standard tables 7-18
storing translated text 6-73

Repository manager 845, 8-48
API 853

Request manager 6-13
required_db_list field 8-11
Reset procedures 3-37
Resize

horizontal 3-10, 5-17

modifying attributes 3-10
vertical 3-10, 5-17

Result codes 842
Retrieving object information 8-57

Row object

properties 5-51

query filtering/sorting 545

table properties 5-51
rowDisplay procedure 1-47
Rowldent 541
RowObjectState property 3-48

Rules, action defined for menu/toolbar 342

RUN SUPER statement, when not to use
341

run_when option 8-12

S

Schema triggers 6-13
SCM integration 2-25
Scoping variables 3-40
Section editor 7-23

Security 8-9
adding check 6-80
disable/enable 8-7
restrictions 6-80

Security manager 6-11, 6-80
security_smartobject_obj field 8-13
Select page procedure 5-53

Server

callsto manager 7-24
code 7-5

Service
connecting 646
disconnecting 6-46
interacting 6-46
registering 6-45
Service type manager
registering 6-45
Session
defining types 67
manager 6-5, 623
type 7-10
properties 6-8
type and parameter 642

set function 8-20

Set query functions 5-34

Index-11



Progress Dynamics Programming Handbook

setOpen query 5-34, 5-35
setProfileData procedure 6-68
setPropertyList funciton 6-26
Setting properties 3-19
setUser property 5-55

Shared cache 4-5

showM essages procedure 669

Shutdown
methods 5-24
unsaved changes message 8-10

Signature function 5-56

SmartDataObjects 8-50
accessing Manager 7-34

SmartLink tables 8-34, 8-36
SmartLink type table 8-35

SmartLinks 3-3
supported 8-35

SmartObject table 8-8, 8-15
joining customizations 8-44
SmartObjects 87
initialization 5-19
super procedures 1-6, 1-7

Startup
session type 7-15
Dynamics 7-11
methods 5-24

Statements
PUBLISH redirect 3-41
RUN SUPER, do not use 341

Static handle 640
Static object 8-7
static_object field 8-10
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Storing attributes 8-59

Sub-class object type 2-12
Subclassing 2-1

Subclassing in the middle 2-8, 2-9
subclassing off bottom 2-8
SUBSCRIBE statement 1-25

Super procedures
client code 1-5
creating 1-12
custom 1-6, 3-30
registering 3-30
defined 2-11
defining 1-8
principles 1-23, 1-24, 1-25, 1-29
relationships with objects 1-26
scoping variables 3-40
SmartObjects 1-7

Super procedures, instantiation order 2-14
Support functions 1-48, 6-12

Synching instances 4-12

System support 6-12

system_owned field 8-10, 8-13

T

Tablel OType property 3-29

Tables

gsc_object_type 8-7

object type 8-6

SmartObject 8-8
Target page function 5-53
TARGET-PROCEDURE 1-32, 1-33
template_smartobject field 8-10

Templates Manager 7-3
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Temp-table 6-3
cache_object page 8-50
cache ObjectLink 8-51
cient cache 8-49
object instances 8-51
property values 6-25
Ul events 8-51

Text tranglation 6-72

Thin rendering 2-21
tokenSecurityCheck 6-82

Toolbar adding to test window 34
Tools customization 847
translatePhrase function 6-74

Trandation
control 6-73
text 672
text strings 6-73

Types physical 643

U

User interface
events 1-17
naming conventions 1-20
supporting procedures 1-21
testing 1-22
viewer 1-16
generation by web browser 6-13

manager 6-13
web-based 6-5

User interface events 1-13

User profile types and codes 648

Vv

Value check 3-38
View page procedure 5-52
Viewer
customer maintenance 3—7
property sheet 3-20
ViewObject procedure 5-20

Visual properties, modifying 3-17

w

Web browser 6-5

WHERE clause 5-33
customize with add query 5-35

Widget 1-10

Widget functions 1-48

Widget objects 8-2

Writing code, basic principles 1-35
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