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Preface

Purpose

Audience

This guide provides comprehensive information on how to devel op applications using the
Progress Dynamics® framework.

This guide iswritten by developers experienced in the use of Progress Dynamics, so that
application designers and devel opers have accessto the level of serioustechnical material they
need to design, build, and deploy enterprise applications using the whole range of Progress®
technologies. The principal author of this Developer’s Guide is John Sadd, Progress
Engineering Fellow, ADM Architect, and author of a number of white papers on the use of the
ADM2.

This guide is designed for any developer familiar with the Progress 4GL who isinterested in
building a new Progress application, or rearchitecting an existing application to bring itto a
distributed GUI environment.
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Organization of this manual
This guide is organized in the following manner:

Chapter 1, “Overview”

Describes the Progress Dynamics framework, how it relates to the Progress Application
Development Model (ADM), and the Progress Dynamics prescriptive approach to
development.

Chapter 2, “Database Design Principlesin Progress Dynamics’

Describes some basic principles of database design that areimportant to understand to use
the Progress Dynamics framework successfully. Some of these are fairly universal, but
some are specific aspects of the framework.

Chapter 3, “Progress Dynamics Integration with the AppBuilder”

Describes how Progress Dynamics menus and tools are fully integrated into the Progress
AppBuilder interface.

Chapter 4, “Preparing to Build Application Objects’

Describes the use of the entity import and maintenance tools. The Repository includes
tableswhereinformationisstored about each table (or “ entity”) in the application database
(and for that matter, in the Repository database itself). Thisinformation assists the
framework in generating default objects, understanding the keys to be used to identify
database records, and other operations. If possible, you should set up the entity tables for
your application before you generate application components.

Chapter 5, “Using the Object Generator”

Describes the Object Generator tool, which creates a SmartDataObject™ for each table or
combination of tablesyou specify in your database. These objects handle database queries
to retrieve data from the database, send it to the client, and make updates to the data back
on the server, applying any validation logic you have defined. In addition, the Object
Generator can create a default dynamic Browser and/or a dynamic Viewer for each SDO,
so that you can quickly begin to assemble useful table maintenance windows with almost
no development work.

Chapter 6, “Using the AppBuilder in Progress Dynamics,”

Describes how to use the AppBuilder to create and edit objects and focuses on editing
object properties using the new Dynamic Properties Sheet. It also shows how objects can
be migrated from a static version to Progress Dynamics.

Xviii
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Chapter 7, “Building Progress Dynamics Lookups and Combos’

Describes how to create static (procedural) Progress SmartDataViewers™ to display and
update fields from arecord using the AppBuilder. Y ou can customize both static Viewers
(in the AppBuilder) and dynamic Viewers (using the Progress Dynamics Repository
Object Maintenance tool) to adjust positioning and format of fields, to add other visual
objects, and in particular to add dynamic Lookups or Combosto aViewer. These very
powerful Progress SmartDataField™ objects allow the application user to select avalid
value for afield that is aforeign key for some other table from alist of possible values
generated directly from the application database.

Chapter 8, “Using the Progress Dynamics Container Builder”

Describes the tools you can use to build layout templates for windows and pages of tab
folders. It also describes how to build dynamic windows from those layouts and how to
assemble your individual application objects into complete windows.

Chapter 9, “Building Progress Dynamics TreeView Windows’

Describes how to create Progress Dynamics windows with a TreeView layout. It details
how to use property sheets to define nodes of the tree and the overall tree structure. The
nodesarerepresented in an ActiveX-based TreeView object on theleft side of thewindow.
The dynamic windows launched from the selection of the nodes appear as frames on the
right-hand side. Y ou can use a TreeView to represent either hierarchical data or amenu
structure.

Chapter 10, “Building Basic Business Logic in a Progress Dynamics Application”

Reviews principles of writing a distributed application. It aso describes validation logic
at the level of asingle table, and the Progress Dynamics tools for defining and using

application messages.
Chapter 11, “Building Advanced Business Logic in a Progress Dynamics Application”

Covers more complex business logic, including how to organize multiple related tables
into alarger transaction, and the use of stand-alone business logic procedures that can
execute any logic you need to have on the server.

XiX
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Chapter 12, “Using the Toolbar and Menu Designer”

Describes how to use the powerful Toolbar and Menu Designer that lets you design
custom toolbars and menus for use throughout your application. Here you can specify not
just the organi zation and appearance of your toolbars but al so the exact action, parameters,
and other attributes of each button and menu item.

Chapter 13, “Defining Progress Dynamics Application Security”

Describes how you can apply security to application windows, menu items, folder tabs,
database tables, individual records or ranges of data, and so forth. Progress Dynamics
provides comprehensive support for defining and maintaining users and their passwords,
and for applying security restrictionsto your application based on User ID, or based on the
Login Company or other organizational entity under which auser logsin.

Typographical conventions

XX

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
—  Newterms

—  Titles of complete publications

Monospaced typeface indicates:

—  Code examples

—  System output

—  Operating system filenames and pathnames
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The following typographical conventions are used to represent keystrokes:

Syntax notation

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 arejoined by ahyphen. Y ou press
and hold down the first key, then press the second key.

CTRL-X

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

ESCAPE H
ESCAPE CURSOR-LEFT

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 akeyword:

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 initalics. In the
ACCUM function above, the aggregate and expression options are defined with the
syntax for the ACCUM function in the Progress Language Reference.

You 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 acolon, asin this example:

FOR EACH Customer:
DISPLAY Name.
END.

XXi
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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.

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: Theéllipsis (. « ») indicates repetition, as shown in a following description.

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

In thisexample, you must specify theitemsBY and expression and can optionally specify
theitem 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 }
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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

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

Syntax

CONNECTED ( { logical-name | alias } )

Ellipses(. « .)indicatethat you can choose one or more of the preceding items. If agroup
of itemsis enclosed 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 [ , expression ] e )

Inthisexample, you must specify MESSAGE, then at | east one of expression or SKIP, but
any additional number of expression or SKIP is allowed:

Syntax

MESSAGE { expression I SKIP [ (n) ] } .

XXili
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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" ] «ns }

In some exampl es, the syntax istoo long to place in one horizontal row. In such cases,
optional items appear individually bracketed in multiple rowsin order, left-to-right and
top-to-bottom. This order generally applies, unless otherwise specified. Required items
also appear on multiplerowsin therequired 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.

In this example, WITH isfollowed by several optional items:

Syntax

WITH [ ACCUM max-Tength ] [ expression DOWN ]
[ centerep ] [ n corumns ] [ sipe-Lasets ]
[ 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

ASSIGN § { [ FrAME frame ]
{ field [ = expression ] }
[ WHEN expression ]

|

| { record [ EXCEPT field « « « ] }

¥
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Progress messages

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

Execution messages inform you of errors encountered while Progressis running a
procedure (for example, if Progress cannot find a record 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 name that is
not defined in the database).

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

After displaying a message, Progress proceeds in one of several ways:

Continues execution, subject to the error-processing actions that you specify, or that are
assumed, as part of the procedure. This is the 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 humber in parentheses. In this example, the message
number is 200:

ek

Unknown table name table. (200)

XXV



Progress Dynamics Developer’s Guide
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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).



Overview

This chapter describes the Progress Dynamics® framework, how it relates to the Progress®
Application Development Model (ADM), and how to use best practices to get the most out of
Progress Dynamics.

It includes the following sections:
. Progress Dynamics framework
. Prescriptive development approach

. Summary
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Progress Dynamics framework

Progress Dynamics is a comprehensive, repository-based framework for Progress 4GL
developers building new distributed applications or migrating existing applications to take
advantage of new Progress technologies.

A Progress Dynamics application has many different types of components. Some of these
components provide support for the user interface, such as:

*  Windows

*  TabFolders

. Menubars and toolbars

. Browsers (display query results and allow record selection)
. Viewers or frames (display or update a single record)

Other components are procedural objects that define the business logic of an application.

Most Progress Dynamics components are data-driven objects, created at run time from datain
the Progress Dynamics Object Repository. Progress Dynamics label s these objects as dynamic.
A Progress Dynamics application can aso include procedural components from the Progress
4GL and ADM SmartObjects. Progress Dynamics label s these objects static, since they are
based on static code files (.p, .w, and so on).

1.1.1 Progress Dynamics and the ADM

Progress Dynamicsis partly based on the Version 9 Application Development Model (ADM)
and Progress SmartObjects™, which provide a basis for defining and combining standard
components. The ADM defines the concepts of:

»  Templatesfor objects, so that many objects of atype can have similar characteristics and
behavior

. Properties or attributes for objects, which together define all the settable characteristics of
aparticular object

*  Linksthat allow objects to combine in standard ways and communicate with each other
using named Progress events

. Standard behavior for objects, implemented in Progress 4GL procedures that become
“super procedures’ of an object, providing levels of functiona inheritance
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Progress Dynamics extends the Version 9 SmartObjects, while retaining compatibility with
Version 9 SmartObject applications. The framework al so provides supporting servicesthat are
completely independent of the ADM, such as Session Management to coordinate all the parts
of adistributed application. It also providestoolsthat let you define free-form procedural logic,
perhaps adapted directly from an existing application, and combine Progress Dynamics
components with existing applications.

1.1.2 Benefits of the Repository

The Progress Dynamics Object Repository stores data for several purposes. Because Progress
Dynamics represents most application objects as data stored in the Repository, you do not need
to create, compile, deploy, and maintain source code for them. A dynamic window can contain
adynamic toolbar instance, a dynamic browser to display multiple records from aquery, and a
dynamic viewer for displaying and updating fields from a single record. Progress Dynamics
represents all these objects asdatain Repository tables. Progress Dynamicsrealizesthem at run
time with standard 4GL procedures that each know how to create objects of a specific type:
window, toolbar, browser, or viewer. Each object type has a single one of these driver
procedures that instantiate and manage every instance of that type.

Managing an application in this way greatly reduces the amount of Progress 4GL code in the
application. Thisfact resultsin asmaller application footprint and lessr-code to deploy to client
workstations running the application. Y ou have greater flexibility in how you use and maintain
applications. For example, altering asingle driver procedure can change the way an entire
aspect of an application looks or behaves without needing to modify or even recompile many
existing procedures. Finally, an abstract, repository-based definition of an application supports
its deployment to avariety of client platforms.

NOTE: Whenyou develop your application, there are many good reasons to place your code
in anew repository and keep it separate from the main Repository, which contains
all the framework code. The Progress Dynamics documentation distinguishes the
framework Repository from other repositories with a capital “R.”

Cascaded attribute values

Object inheritance, and thus performance, have been improved by streamlining the
implementation of cascaded attribute values. One performance improvement isthe elimination
of the overhead of cascading attribute values when creating objects and object instances.
Another performanceimprovement comesasaresult of the reduced volume of data, particularly
in deployment.
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1.1.3 Client support

Progress Dynamics Version 2 supports 4GL clients, including the standard Progress run-time
client and Progress WebClient™. With the WebClient, users can download a fully functional,
no-cost Progress client executable over the Internet. They can run the client part of your
application from anywhere in the world without the need to distribute or maintain Progress
run-time installations or the application itself. Progress Dynamics also supports native Web
browser-based access to the same abstract application definition.

Thissupport allowspart or al of an application to be rendered in abrowser without any Progress
run-time client. The application still accesses the same back-end business logic on server
machines connected to the database. Most of the client part of the application is data, not
procedural code. Asaresult, other client platforms (such as handheld display devices or
platforms not yet anticipated) might be driven from the same data definition, without change to
the business logic or basic application definition.

Progress Dynamics runsin adistributed environment, with the visual portion of the application
running in either a4GL client session or some other client type, without alocal database
connection. Business logic runs on one or more Progress AppServer™ sessions where the
Repository database and the application database are located, maximizing the efficiency of
database access. Accessto the AppServer isalways statel ess, so that asmall pool of AppServer
sessions can support alarge number of clients.

To support this stateless AppServer access, Progress Dynamics uses Manager procedures to
handle various aspects of the application and its environment. Each of these procedures runs as
both a client-side manager and a server-side manager. The server-side manager maintains one
or more Repository database tables on the server and provides datato client sessions as needed.
Datais cached on the client for maximum efficiency and, when necessary, returned to the
Repository database on the server. This provides persistent storage for all datarelating to the
running of the application.
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Figure 1-1 illustrates this architecture.

Open AppServer
Thin Client © AppServer Session
Session Manager g%% Session Manager
&
General Manager ¢ General Manager
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Repository Manager Repository Manager
égév WebSpeed Agent
\ —
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Browser E Localization
Client = | | Security Manager
L Rep. Manager
oo

Figure 1-1: Progress Dynamics run-time architecture

1.2  Prescriptive development approach

Progress Dynamics provides an abundance of advantages when you follow its prescriptive
approach for developing applications in the Progress 4GL. This prescriptive approach speeds
development by allowing you to architect and code your application in a manner that takes
advantage of al the out-of-the-box featuresthe framework provides. At the sametime, Progress
Dynamics provides flexibility where it counts the most. By following the devel opment
approach detailed inthisguide, you’ |l be sticking with the prescription and discovering the most
efficient ways to customize applications built with the framework.
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The framework provides:

. Standard component typeswith awealth of built-in behavior — Y ou can combine the
components in many ways to build avariety of applications. Y ou can extend these
components by customizing them or by building new ones with a similar structure.
Because these objects are already written for you and because many of the objects are
data-driven, you have less code to write while building your application.

* A standard structurefor codethat you do have to write— Y ou have less work
deciding how to organize and place your code so it runswhen it should, handles messages
and error conditions properly, and is easily maintained.

The following sections describe theses ideas in more depth.

1.2.1 Standard components

Progress Dynamics strives to provide you with standard predefined solutions to requirements
found in most serious applications. These solutions spare you from having to solve the same
business and technical problems most applications need to address. These solutions include
toolsto:

. Define users and security
. Build user interface componentsin standard styles

. Communicate data and program requests between a stand-alone client and one or more
AppServer sessions

. Define and manage the physical and logical configuration of a distributed application
. Define and properly log or display application messages
e Trandlate auser interface into multiple languages

Every Progress application for an enterprise needs these supporting features. If you start with
the Progress Dynamics framework, you can focus immediately on your application’s particular
business problems without reinventing the supporting features.

These standard features, and in particular the Repository that supports them, make Progress
Dynamics-based applications truly “ Future Proof ™.” An application you design, develop, and
deploy today can migrate to other platforms, including unanticipated ones, without major
rearchitecting.
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For example, in the future you might be ableto migratea4GL WebClient user interface working
with the Progress Dynamics Managers and application business logic on the back-end to any
browser-based front-end with little extra effort.

1.2.2 Standard code structure

The Progress Dynamics framework provides building blocks that help you identify where
application-specific logic should go and how to manage it. For example, on the user interface
(UI) side of the application, when you identify common ways you need to extend or override
the default Ul behavior, the framework provides efficient mechanisms to implement these
customizations.

The framework also provides standard events and hooks and guidelines on using them. Progress
Dynamics guidelines tell you where and how to:

. Create code to enable and disable fields and other Ul objects when specific events occur
. Make specia requests of the AppServer
e Add custom logic to the Ul to respond to user actions

On the server side of the application, where the bulk of the actual businesslogic resides, the
framework provides several forms that logic can take. The forms are structured so you can
understand where to put different parts of the businesslogic so it:

. Reliably executes at the appropriate times

. Interacts properly with the client side of the application whether the datafromtheclientis
valid or not, and whether operations on the server side succeed or fail

The framework is as flexible as possible and should not restrict you from creating distinctive
applications to satisfy your particular needs. On the User Interface side, dynamic layouts
support awide variety of objects combinations in awindow and relationships between
application windows. Dynamic layouts also support standard features such as resizability and
access to common useful functions like data filtering and data export. With the Toolbar and
Menu Designer, you can create the overall visual organization you need for the actions that tie
your application’s parts together.

Y our application can freely incorporate custom-built static (procedural) objects on the client
side, to give the exact look and behavior you need. Y ou can easily combine static objectsin your
application with fully dynamic screens built out of Repository data. Y ou can create dynamic
toolbars and menus for procedural windows. Both dynamic and static windows can contain a
mix of dynamic and procedural objects, providing a maximum of flexibility while taking
advantage of the data-driven nature of the Progress Dynamics Repository wherever possible.
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Another way these standard code structures aid you is through the Progress Dynamics
Managers. The Managers, and other components that support for many standard services, are
independent procedureswith their own APIs. Y ou can customi ze the Security Manager, Session
Manager, Configuration Manager, Connection Manager, and other such components. Y ou can
specialize each Manager’ s services as needed within an application, by adding callsto the AP
or by overriding or extending the 4GL source code itself.

1.2.3 Goals

The goals of the Progress Dynamics prescription are two-fold:

»  Theframework provides the best possible head start for Progress application developers
looking to bring competitive and compl ete applications to market quickly. It supplies an
understandable structure within which you can create these custom applications.

»  Theframework provides acommon body of work that can contain the contributions of
many developers. If developers from all over work together to share commonly useful
code and ideas in all areas of application development, then all developers can move
forward more quickly and effectively. It provides afar more effective development
solution than allowing developers working in isolation to solve the same problems over
and over again.

In short, maximizing the standard behavior available to all applications, creating a structure
which easily supports writing and organizing custom code, and providing a community for
improving the base functionality, are the means for creating alarge and successful body of
applications.

Summary

This chapter gives you arough idea of the scope of the Progress Dynamics framework and the
intended scope of this guide.

In addition to the information in this guide, which includes many exampl es, see Getting Started
with Progress Dynamics. It provides acomprehensive, realistic example of auseful application
built in the Progress Dynamics framework. It also introduces you to the tool s you use to build a
Progress Dynamics application. For more advanced development tasks and programming
examples, refer to the Progress Dynamics Programming Handbook.



2

Database Design Principles in Progress
Dynamics

With Progress Dynamics™, you do not need to redesign your database before building an
application for that database. Redesign may be required for business reasons, but dynamics
itself can work with legacy designs if required. Progress Dynamics facilitates rearchitecting
existing applicationsto makethem moredistributed with n-tier architecture. Thegoal iscreating
an application that runsin agraphical distributed environment with a number of different
interfaces, while retaining much of your existing business logic. The rearchitected application
should also work with existing 4GL reports and other programs that execute on the server. The
framework is designed, as much as possible, not to require you to redesign or modify your
existing database to support a gradual migration strategy.

However, there are Progress Dynamics design conventionsthat can provide substantial benefits
if you are defining a new database, whether for abrand new application or to modernize an
existing database. If you are in a position to make extensions to an existing database, you can
make use of these conventions to provide guidance on how to extend it. For example, there are
fieldsyou might add to the database tablesto make your data more accessible to the framework.

There are design principles that are applicable to most databases. This chapter does not cover
al principles of relational database design. Instead, it discusses the aspects of relational design
that are especially important to success with Progress Dynamics. Reviewing these principles
might help you determine whether redesigning a legacy database is a better course than
struggling to bring it forward to a new generation of applications.
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This chapter describes some basic principles of database design you should understand to use
the Progress Dynamics framework successfully. Some of these are fairly universal, but some
have to do with specific aspects of the framework. It includes the following sections:

. Schema naming conventions

. Normalization and table design

. Indexing guidelines

*  Vdidation and other schema information

. Object IDs and site numbers in Progress Dynamics
. Using ERwin with Progress Dynamics

. Conclusion
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2.1 Schema naming conventions

This section describes the conventions, which are only guidelines, you should follow when you
name an entity (database tabl€) or adatafield (database field). Here are some conventions for
entities and fields:

. Choose an entity or field name (table name or data field name) that is meaningful, and
adequately describes the entity or field being defined. Avoid general terms such as
category and type. These cause confusion when used to refer to different kinds of
information on different tables in a database. Even if your current database only uses a
term in one place, consider that you might integrate other databases into your application
in the future. These generic names run the greatest risk of a conflict with future Progress
keywords. Y ou can avoid problems by expanding such hames into a more specific,
meaningful term (for example, “user_category” or “document_type”).

. Make your entity or field names singular, (for example, “ customer” not “customers’).

¢ Avoid hyphens as separators. The hyphen isnot avalid separator in SQL, Java, and some
other languages. At some point, you might need to access your database from these
languages, either directly, through one of the Progress DataServers, or through the
Progress Open AppServer. Instead, use an underscore as the separator between the
“words’ of an entity or field name or use mixed-case letters. Because Progress keywords
never contain underscores, using at least one underscore in entity or field names
guaranteesthat the namewill never clash with any keyword. In addition, underscores help
with ERwin integration, as described in alater section.

211 Field naming conventions

Use the same name for fields in different tablesif they can be used asjoin fields, such as
Customer.CustNum and Order. CustNum. If the fields cannot legitimately be used asjoin fields
between two tables, then make the field names different, even if the information is from the
same domain of values (such as*“ ShipToNumber” and “Bill ToNumber™). This convention
simplifies query syntax to take advantage of the Progress <table> OF <table> construct. It
a so enables modeling tools such as ERwin, and other tools that need to make associations
between tables, to make the correct determinations on how tables can be related.

Progress Dynamics can take advantage of table and field names that are a meaningful string of
words. The framework can replace the standard delimiter (whether underscore, capitalization,
or something else) with a space to create a meaningful name for a message text or label. For
example, if your naming convention uses underscores as delimiters between parts of a name,
you can specify that delimiter in the entity import. Then, ERwin’s macros converts the field
name"“ customer_name” to “customer name” for usein messagesand labels. Entity import needs
it to determine other things like table codes, description, fields, and so on.
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If you use the ERwin modeling tool to define the database and generate the Progress schema,
there is a macrocode supplied with Progress Dynamics that defines an initial 1abel for every
field. The label isthe field name with the delimiters replaced by spaces. Observing the naming
convention can save alot of time completing the definition of all the entities and fields of anew
database schema.

2.1.2 Table naming conventions

Table names should be unique across all databases used by an application. The unique names
enable any table used by the application to be called just by its table name. Progress Dynamics
takes advantage of this convention to carry out common operationsin a standard way for any
database table.

NOTE: Progress uses the table code to associate comments with arecord or to log auditing
information for arecord.

Progress Dynamics presumesthat the dump name of every tableisunique. Sincethe dump name
can now be any length, thisis not particularly an issue. Y ou could use the table name as the
dump name. However by convention, Progress Dynamics uses the dump name as an identifier
that is displayed in various places. A dump name of five to eight charactersis considered
standard. Y ou might see this reflected in default display formats.

Of course, you cannot easily guarantee that a table name will always be unique in any set of
databases that is used by an application. By convention, the Progress Dynamics Repository
database prefixes every table name with a three-letter code followed by an underscore. This
convention helps define the nature of the information in the table. It also helps create a name
space that makes table name conflicts unlikely. The first two letters of the name are an
abbreviation of the application or “module’” name for which thetableis principally used. Inthe
Progress Dynamics Repository, for example, tables that form part of the framework repository
usethe“ry” prefix. Thethird character in the prefix identifies the nature of the datain the table,
how volatileitis.
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The possible values of the third character are shown in Table 2—1.

Table 2-1: Values for third character in Progress Dynamics table prefixes
Character Data or table type Description
c constant This dataeffectively isused as system parameters

and value lists and normally does not change.

m master These tables contain (usualy limited) sets of
valuesreferred to by other tables, such as country
or salesrep codes. The values are expected to
change relatively infrequently.

t transactional These tables contain val ues subject to frequent
change during application execution.

r raw Thisdataisnot validated and not used in Progress
Dynamics.

Y ou do not need to observe this particular convention for your tables. However, it can be a
useful way of organizing the datain your databases. Y ou can understand, at least basically, a
table's use just by looking at its name.

Each table has a unique abbreviation. The abbreviation starts with the table name’ s three-letter
prefix and adds at |east two | etters from the table name. For example, thegsc_entity_mnemonic
table’ sabbreviation starts with “gsc” prefix and adds “em” for “entity mnemonic.” To increase
the number of possible unique abbreviations, the framework now allows up to eight characters
(based on the dump name of the table).

By convention, procedures and logical objects names begin with the abbreviation of the
principal table operated on by the procedure or logical object. Inthisway, you can meaningfully
organize and sort an application’ s procedures and objects based on their names. Y ou do not need
to observe this naming convention to use Progress Dynamics successfully. However, itisa
useful model for helpfully and consistently naming physical and logical objects.

The Progress Dynamics Repository database serves as an example of these naming conventions.
Onetable maintai ns attribute groups which identify related attributes that should be managed or
visualized together. Thistableis part of the Repository (ry) module and maintains constant (c)
data—valuesthat should not change once they are defined within the framework. Therefore, the
table name prefix is“ryc”, thefull table nameisryc_attribute group, and its abbreviation is
“rycag” (“ag” for “attribute group”).
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Using a complete, meaningful phrase for the table name makes it easy to turn the name into a
description that you can insert into messages or reports. By removing the prefix and the
underscores, Progress Dynamics refersto thistable as the “ attribute group” table. The same
convention applies to field names and the default 1abels generated for them.

Y ou can use the abbreviation at the beginning of every file name or object name that maintains
thistable. The SDO for the table with all fields might be rycagfullo.w. You might name the
primary Progress SmartDataViewer™ for the table rycagviewv.w. Any other Viewers would
have names beginning rycag and ending in v, or whatever convention is appropriate to your
application.

2.13 Dynamic object naming conventions

Dynamic objects use the same naming conventions as tables. From the previous example, the
default dynamic Progress SmartDataBrowser™ with all table fields displayed is named
“rycagfullb”. Other Browsers would have names ending in b. This convention automatically
groups procedures and objects pertaining to a particular tablein a sorted listing of filenames or
object names. The standard final letter makes it easy to identify the type of object.

NOTE: Thisconvention isthe reverse of the standard ADM2 convention of beginning
filenames with aletter or more that identifies the type. Either convention can work;
using a consistent standard is the important goal.

Progress Dynamics keeps track of both static (physical) and dynamic (logical) objectsin its
Repository. For a dynamic object, the Repository stores all the data needed to define and
generate the object at run time. The object’s name (such as rycagfullb) is smply akey for
locating the object; it does not correspond to any physical source file. Even though procedural
objects are run as Progress r-code, they are also registered in the Repository. The default
Repository name for these objects is the filename of the procedural object with it’s extension,
product module, and relative path.

The relative pathname and filename extension of a procedural object are stored in different
fields from the object name. There is no significant difference between the names of static and
dynamic objects. The product module name isincluded in the filename by default.

214 Naming length limits

There are no strict limits beyond the normal Progress limits on lengths of table namesand field
names in Dynamics. But if you observe some sensible conventions, it is easier to use your
database within a standard framework. For example, the tools that display these entity or field
names expect a reasonable maximum length and provide an appropriate display format. A good
limit for table names and field namesis 32 characters.
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The “Using ERwin with Progress Dynamics’ section later in this chapter gives a brief look at
the ERwin modeling tool template that you can use to generate a new database schema. That
template includes many domain definitions for particular types of fields. These field type
definitions include data type, format, and other standard characteristics. When you categorize
your database fieldsin thisway, you avoid having fields with no consistent pattern of sizesand
formats. Instead, you have amanageable number of discrete subtypesthat are used for different
purposes. This allows utilities that autogenerate parts of your application, such as application
screens, to work more easily and effectively.

Table 2-2 provides afew sample guidelines based on standards from the ERwin template.

Table 2-2: ERwin naming length limits

Type of text Maximum number of characters

Codes (abbreviations that might not bevery | 10
meaningful to users but which uniquely
identify an object in a compact way)

Short descriptions of the type that could be | 35
displayed next to acoded value (in aL ookup
for example) to make it moreintelligible

Names 32
Editor for small text blocks 500
Editor for large text 3000

2.2 Normalization and table design

A Dynamics application will always benefit for well-designed tables. Keep in mind the basic
principles of normalization when designing your tables:

e A table column contains only one value. For example, a Name column in an Employee
table will be easier to work with if it were separated into two columns: FirstName and
LastName.

. A table column avoids duplication and repetition of data. The Employee table should not
have aName column if it also hasaFirst and Last column.

. A table column does not store data that does not describe the table. All data bears a
relationship to the concept captured by the table name. An Employee table that also
contained data on Vendors will confuse your designs.
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. A table column does not contain redundant data. The Employee table should not contain
three Joe Smith records if only one Joe Smith works at the company.

. A table column is not necessary if it can be derived from other columns. For example, an
Employee table may only need to store Zip Code for U.S. addresses, if City and State can
be derived from a Zip Code lookup table.

When you begin devel oping an application using well-designed, normalized database tables,
you get immediate benefits:

. Straightforward relationships makes it easy to reuse standard code.

. If the dataset for a particular task can be defined with simple, meaningful queries, the
overall development will be less.

. Eliminating excess data allows you to easily update and manage the data.

Allinall, good table design means|ess procedural code and | ess customization of standard code
blocks.

NOTE: The choicebetween using databasetriggersor other proceduresfor logic of thiskind,
and other aspects of organizing your application logic, is discussed in Chapter 11,
“Building Advanced Business Logic in a Progress Dynamics Application.”

The following sections describe afew other important table design guidelines.

221 Avoid array fields

One particular characteristic of the Progress database not shared by SQL, or by most other
modern database types, isthe array field. It is best never to use arrays in your database
definition. In arelational database, the use of array fields is not recommended. Y ou might try
using array fieldsto increase performance by reducing the number of related records needed to
calculate some information. However, you are likely miscal cul ating the actual cost of using this
technique. Consider that array fields are inherently non-normalized—they attempt to represent
aone-to-many relationship in asingle record. Arriving at the appropriate extent for an array is
oftenan arbitrary decision. If the original extent turnsout later to beinsufficient, you must make
a schema change, and probably change your application code, to deal with thisissue.
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Arrays can lead to large records that span multiple database blocks. This increases the number
of readsrequired to retrieve asingle record and reduces any performance gained by using them.
Transporting such large records across a network requires increased bandwidth and decreases
performance. Array values cannot be efficiently indexed, cannot be used asajoin field, and
cannot be accessed using SQL syntax (for example, from areporting tool that will want to report
on the data those array fields hold). Y ou cannot filter array values; that is, you cannot write a
single query statement to retrieve records where one of the valuesin an array field matches a
filtering condition. These are all good reasons to avoid arrays.

Given the problems you might encounter, you should use arrays only for some very particular
purpose on the server-side of your application. If an array isnecessary, useit for datathat isonly
accessed in your business logic. The data cannot be used in any way outside the server-side
procedure where it is manipulated. Standard Progress Dynamics components cannot display
array data. Y ou cannot manipulate the data on the client, sort or filter on it, or report on it.

If you define a SmartDataObject™ for atable with an array field, the array is expanded into a
series of discrete fields for each element. Usually, this does not result in the kind of client-side
representation that you want for the data. The statement defining the temp-tabl e that passes data
between the client and server might easily exceed the maximum length of a Progress 4GL
statement. That would effectively make the table unusable with Progress Dynamics.

NOTE: Theframework convertsimported array fieldsinto fields with ordinal numbers
appended. Address ] becomes Addressl, Address2, Address3, and so on. This can
lead to conflictsif you already have similarly named fieldsin your database.

2.2.2 Reduce field numbers
A tables with too many fields can cause some of the same problems seen with array fields:

. Excessive record length
. Inefficient data access

. Overflow of statement limitsin the standard temp-table and a standard query created by
the framework to manage the data
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Y ou can break up alarge number of related fieldsinto logical subgroups that often are more
efficient to handle. How many fields are too much is hard to pinpoint, but even ahundred fields
in asingletable can cause problems. If thereisasubgroup of fieldsthat might be optional for a
particular master record, it is better to place them on a separate table. Rather than having empty
elementsin an over-large master record, you can simplify the database by not defining arecord
for these fields when they are not used. Grouping fields in this way makes managing the data
easier. You can use the Progress SmartDataObject™ and the SmartBusinessObject™, the
standard Progress Dynamics mechanisms for managing sets of related tables, to handle Adds,
Deletes, and Updates on a one-to-zero-or-one basis to support such cases.

2.2.3 Avoid constraints that lead to larger transaction scopes.

Do not to impose unnecessary constraints on data that make coding more difficult. For example,
by allowing an Order to have no OrderLines, auser can add the Order header first and then add
the lines in separate transactions. Built-in referential integrity constraints would force the user
to add the lines in the same transaction. Often, aflag on the Order indicating whether it has any
linesis better than forcing the user to enter the first line.

224 Consider distributed database access

When designing a new database, considering the implications of distributed database accessis
critical. It isno longer practical (or even possible) to have the direct record-by-record control
over locks and scoping that older Progress applications generally have. Records are read from
the database in batches. They are then passed in atemp-table to a client running on a different
machine. Changes are made without any direct connection to the database. Then, those changes
are passed back to the server to be updated in a server-side transaction. This mechanism is not
particular to Progress Dynamics or to SmartObjects, but simply a consequence of managing
datain adistributed environment.

Because of that mechanism, it is neither desirable nor possibleto hold record locks for an entire
client-side update operation. A few additional database fields combined with standard
application logic can make it much easier to manage transactions in this environment. For
example, put an Updating flag field in aheader record for an order. Then, have the order update
logic in the standard beginTransactionValidate procedure of the SDO or SBO first check this
flag before it begins executing the business logic associated with an order. When the update
logic setstheflag, it can effectively “reserve’ all the related records associated with an update
without using actual transaction locking.

If the update logic checks this flag before allowing an update to begin, then two users cannot
update the same set of related records concurrently. Alternatively, you can set such aflagina
separate transaction when one or more records are read for an update transaction. This
effectively locks out other users from starting an update without using conventional record
locks.
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Such additional fields are a useful part of any new database design. They can also be a useful,
or even necessary, addition to an existing database.

2.3 Indexing guidelines

When designing a database, there are indexing guidelines that you should consider. First, no
table should be defined without at |east one index. Thisis generally a good policy. Not
observing this causes many performance problems. However, Progress Dynamics has particular
problems dealing with tables that have no index.

Try not to make a key that has a real meaning the only unique identifier on a table. There should
be a key whose values cannot be forced to change. Any name or number whose value is not a
completely arbitrary and never-changing sequence value may be a problematic choice for a key
value. Certainly, a value that has a good probability of changing is a poor candidate foe a key.

For exampl e, textbooks on relational theory and SQL (not to mention Progress) routinely use
examples where a meaningful key value is used as the sole join field for two tables, such as
Customer.SalesRep and SalesRep.SalesRep. The Sales Rep’ sinitials are stored asthe value for
thesefields. However, thisdefinitionisinherently denormalized becausethe SalesRep’ sinitials
are stored in two different tables and might change (as the result of marriage, for instance).

Every table should have a unique identifier. That unique identifier should be an unchanging
sequence value that has no external meaning at all. All relationships to the table are then based
onthisuniqueidentifier. Having alternate keysthat are multi-component isfine, aslong asthere
is another “primary” way of relating entities to one another.

Progress Dynamics supports a specific mechanism for defining keys called Object 1Ds, which
are discussed in the “Object IDs and site numbersin Progress Dynamics’ section later in this
chapter.

Cascading data items (such as the SalesRep initials) down from parent to child is sometimes
necessary, such as for performance reasons, but thisisreally aform of denormalization and
should be avoided. Y ou might want to provide a meaningful piece of information, the ID of the
Sales Rep in this example, in the child table to avoid having to retrieve the associated parent
record. But, putting the key there might not accomplish what you want. In this example, you
might want to display the actual Sales Rep’s Name, rather than initials, when displaying a
Customer record. To get the name, you haveto join to the SalesRep table anyway. If you use an
arbitrary numeric sequence number to join the two tables, you avoid writing code for cascading
changes.
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Other pointsto consider about indexes and defining foreign key relationships are:

e Always put anindex on aForeign Key field that involves only that field,
Customer.SalesRep, or more properly, Customer.SalesRepSequence in the example. This
allowsyou to efficiently determine relationships, such as Customersfor a SalesRep, at the
start of theindex at the least.

. Never usethe RECID or ROWID of arecord to relate records. RECIDs and ROWIDs are
not preserved across database dumpsand rel oads. In fact, with support for multiple storage
areas, they are no longer unique across the database.

Validation and other schema information

Y ou should avoid using schemafield validation becauseit is not executed in Progress Dynamics
applications. The Progress Dynamics Object Generator eliminates the inheritance of schema
validation from a generated SDO’ s temp-table definition. If the framework did not have this
behavior, referencesto a CAN-FIND in the field validation expression would be compiled into
any Viewer or other frame-based component built against that SDO. The resulting Viewer
would not run without the database connected on the client, which is unacceptable in a
distributed deployment.

Compiling field validation into the user interface can cause other problems. In particular, the
standard Progress frame behavior does not allow you to leave afield whose val ue does not pass
the validation, even if, for example, you are generating a LEAVE event by pressing a button.
Generally, step-by-step field validation is not considered appropriate for GUI applications. A
user expectsto enter data more flexibly and have control over when to correct an invalid value.

In addition, dynamically generated Viewers or other Ul components, including those of a
non-Progress interface, cannot use the schema validation. Therefore, you cannot count on it as
the primary mechanism for verifying correctness of your data. Y ou should build field validation
into the back-end business logic where it always executes.

Y ou can use Lookups and Combos to enforce the kind of validation done by a CAN-FIND or a
validation expression that defines alist of valid values. Lookups and Combos provide
autocompletion and alist of values from which the user can select. Thisis preferable to smply
flagging an invalid entry and forcing correction before the user can leave the field.

Onthe other hand, specifying inthe schemathe appropriate valuesfor the Label, Column-L abel,
Format, and VIEW-AS phrasefor afield, isvery useful. This determinesthe default look of any
Viewer or Browser you build. For adynamic Viewer, it gives you the proper representation of
all your fields without any coding or customization.
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2.5 Object IDs and site numbers in Progress Dynamics

This section introduces you to Progress Dynamics Object IDs. The Object ID is central to the
Progress Dynamics Repository structure. It can also be valuable in your application database.

25.1 Object IDs

Every Progress Dynamics table has a unique identifier called an Object ID. Thefield hasa
DECIMAL datatype. Thefield’snameisthe table name, without the three-character table-type
prefix, and ending with the suffix “_obj”. For example, the Object ID field for the
ryc_attribute_group table is attribute_group_obj. The Object ID values are assigned using a
globally unique site number, as described later in the “ Site numbers” section.

Because the Object IDs are assigned using globally unique site numbers, every record in every
table in every Progress Dynamics-managed database can have a common key valuethat is
guaranteed to be unique worldwide, likeaRECID. Using thismechanism, you can easily locate
and refer to any record in any table in a database using a standard mechanism. Y ou only need
to know the table name (or its abbreviation, its abbreviated name, or dump name) and its Object
ID. The framework does this to support a number of standard operations that can apply to any
table, including auditing and record-specific data security.

Theuniquesite numbersallow datafrom different Repository databasesto be combined without
fear of collisions between Object ID values. Application tables can also be safely combined as
long asthere are no other unique key values that could conflict between databases. Y ou can use
this technique to merge dynamic application components from different sources into asingle
application or suite of applications.

For example, you develop a new feature that includes one or more dynamic (data-driven)
components, such as atable maintenance window, and you want to submit it for inclusion in
ProgressDynamics. Y our Repository database must have aunique site number. Otherwise, your
Repository data could not reliably be deployed to the central Repository database. Y ou would
encounter the sameissueif you wanted to integrate your application with a Progress Dynamics
application from another vendor.

For thisreason, it isimperative that you obtain a unique site number for your development
database and for each distinct, deployed database before undertaking any work that might
require sharing Repository or application data between databases, for cooperative devel opment
or as part of the deployment of your application. Also note that the site ID becomes part of the
object ID.

Because the Object ID is useful for comments, auditing, and similar tasks, you should provide
Object IDsfor all the tablesin any database you create. Even if you have an existing database,
you might want to consider adding Object IDsto the tables where the size of existing deployed
databases permits.
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The standard naming convention for Object 1Ds provides other benefits. For example, the
Object ID is aways used to define foreign key relationships. If the table nameis

“xyz_table name,” itsObject ID fieldis“table_name_obj.” If thereisaforeign key relationship
to another table, then thetable name _obj field also appearsin that table. It iseasy to build tools
that recognize and take advantage of this relationship.

Having the Object ID field appear on the foreign table yields another benefit. The framework
searches for fields from the foreign table, in addition to aforeign key field, that are appropriate
toretrieve and display. These are fieldsthat describe theforeign key field. The framework finds
thesefields by searching for names containing stringsfrom alist of meaningful descriptivefield
names. The list below shows the default values:

. reference
. code
. last_name

e short (for “short description”)

. id
. desc
. name

The Object Generator uses this technique to identify useful fieldsfrom related tablesto include
inthe SDOfield list. If al of the following are true:

1.  Youarebuilding an SDO for atable.
2.  Thereisaforeign key relationship of thistype to another table.

3. That table contains a field name that matches one of the strings that describe the foreign
key field.
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Then:
1. Theother tableis added to the SDO’s query.

2. Thedescriptive name field from the other table is added as aread-only field to the SDO
field list.

If you are building a new database using the naming convention, you can take advantage of
features such as thiswithout additional effort. For more information, see Chapter 5, “Using the
Object Generator.”

25.2 Site numbers

Theframework assignsavalueto thisfield for every table with astandard database trigger. The
valueisderived from two (or potentially more) database sequences, whose values are generated
by atrigger or by adding your own code to atrigger, are combined to form the high-order and
low-order portions of the whole-number portion of the field’ s value. The values of two
seguences are combined because a single integer might not be sufficient over time to store all
possible values for al database records.

Thedecimal portion of the valueis meant to be aunique site number to identify a particular user
organization. The decimal portion is set to the reverse of the site number, so that trailing zeros
in asite number do not lose their significance. For example, site number 710 yields Object ID
keysending in .017, and site number 7100 yields key values ending in .0017. Thisis necessary
because .710 and .7100 are the same decimal value. A site number allocation service exists on
the Progress Web site (http://www.progress.com/dynamics/sitenumber). The service

allows application devel opers to reserve arange of site numbersfor al their customers. Thus,
every Progress Dynamics database anywhere in the world can have a unique site number.

NOTE: See Chapter 4, “Preparing to Build Application Objects,” for more information on
the site number application.
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Using ERwin with Progress Dynamics

ERwin isan entity-relationship modeling tool. Y ou can useit to design a new database and then
generate the Progress schema for the database. Several important capabilities of Progress
Dynamics take advantage of featuresin ERwin. Progress Dynamics provides a customized
ERwin template to act as the foundation for using these features.

This section is an overview of using ERwin together with Progress Dynamics to design a
database. Note that ERwin is an entirely independent product and is not sold or supported by
Progress Software Corporation, although Progress does provide templates and macrocode.

The customized template includes custom data types and formats for Progress Dynamics. Y ou
can use them to generate Progress field definitions with a particular format and a standard data
type. Using the many data domainsin the template, you can set afield’ s format, default value,
or other characteristics simply by picking a domain.

For example, Figure 2-1 showsthat Object ID fields are defined astype “o_obj”. This
convention provides a decimal data type definition of the right kind, and also associates a
database trigger with the field to assign the Object 1D field.

Attribute Editor
Entity: ;ryc_obiec:t_instance __'_’ ___j
General | Defintion | Nete | UDP | Ko L lo] |
i~ Domain E
@, | : Soit—— |
smartobject_obj ¢ Alphabetically ﬂi?_r_a_rchically | J
!ns:ance_x D o
instance_y I o
object

instance_width ]
instance_height [ 5_address_lines

=1
i i g _big_description
attribute_list s — p
b d (£ =_bio_name
o em_ow'n'e % hin_test hinck i
layout_position 1 i ,

lcon:® | 2 Default <unknovr: lcon _:j _j

Hew.. | Rename..| Dol | 7 Bimaykey T Logical Only. [/ Beguied |
Reset... i Migrate... | (]S I Cancel 1

Figure 2-1: ERwin Attribute Editor showing object ID definitions
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Progress Dynamics al so takes advantage of ERwin macrocode to generate 4GL database trigger
procedures for your Progress database, asillustrated in Figure 2—2.

iTable Trigger Editor: Progress 8.x

Table: ;ryc_obiect_instanc:e

i ;: i Trigger For
Trigger: e ir
= Delete |
_ename...l | &
I Qretate Cancel i
Delete | | € Wirite

oid Hows:; Hew Rows: I Trigger Toolbow.. l

Farent ‘Werb Phrase Child Integrity Rule
c_smartobject contaires vc_object_instance -
c_smartobject instance wc_object_instance

c_object_ingtance haz wc_attibute_value FD:CPU:SH =
e mhiert inskanes OIS el INE

(O]

%Include (“%DiagramProp(|-|| TRIGGER PROCEDURE FOR CREA.||

%If (%> (%Action, WRITE)) /= generic trigger overrid
{af/sup2/aftrigover.i &DB-
&TAB
&TRI |
- =

|

4 L3 (72 | [ 3

Figure 2-2: ERwin Table Trigger Editor

Figure 2-3 shows the expanded Template Code editor for the Create trigger example. Note the

references to macrosthat expand into Progress4GL codeto enforce referential integrity checks
and other standard operations.

: Template Code

D]
%Include (“%DiagranProp{ RootDir")af/sup/afercustrg.i”)

[ ) B

BIF (3<>(%Action, WRITE}) {/+ Place any specific %Action trigger customisations here =/}

Ll | »

4

i

Figure 2-3: Expanded Template Code editor
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Figure 2—4 shows the 4GL code generated by these macros. The ease of generating thiscodeis
atremendous benefit in creating your application database and its supporting triggers.

. Procedure - Untitled:1 [_ (O] x]
File Edt Zearch Compile Help
TRIGGER PROCEDURE FOR CREATE OF ryc_object instance . -

* genevie triggar overridae imolude file to disable trigyer if raquirad */
{affsupZ/aferigover.i sDE-NANE "EYDE"

4TABLE-NANE = "rye_object_instance"

GTRIGGER-TYPE = "CREATE"}

% Created automstically using ERwim ICF Trigear template affsup/fafarcustrg i
us
SECOPED-DEFIME TRIGCEDR_TABLE ryc_cbject instance

&SCOPED-DEFINE TRIGGER_FLA rycoi
&SCOPED-DEFIME TRIGGER _OBJ objlect_inscance_obj)

labicnships */

DEFINE DUFFER 1b_table FOR ryc_chject_instance. /* Used for recursive
DEFINE BUFFER lbl _table FOR ryc_object_instance. Ft Used for lock upgr

DEFINE EUFFER o_ryc_cbject_instance FOR ryc_object_instance.

£* Standard top of CREATE trigoer cods /¢
{at/sup/afcriguope. i}

AZEICH rye_shiect instance. (4TRIGEER_OBJ) = mip-next-obi{).

# Wpdate Audit Log #/
IF CAN-FIND(FIRET gsc_entity_nnemonic
WHEFE gsc_entity nnemonic.entity mbnemonic = 'rysei':U
AND» gsec_entivty mnemonic. audicing enabled = YE3) THEN
BUN af/fapp/atsaditlep.p (INPUT “CREATE":U, INPUT BUFFER ryc_cbject_instance:HANDLE, pr—
INPUT BUFFER o_ryc_object_instance:HANDLE) .

£* Standerd bobbom of CRFATE trigyer code */
{at/sup/atvrigendc. i}

#* Plage amy specific CREATE trigger customisations here */

q ) or?

Figure 2—-4: 4GL code generated by ERwin macros

The ERwin customizationsin Progress Dynamics also generate default field labels
automatically. If you construct field names to be ameaningful sequence of words, delimited by
underscores or another delimiter you can specify, then adefault label is generated with the
delimiters replaced by spaces.

These benefits save time when generating a new database schema using ERwin for a Progress
Dynamics application.

Conclusion

This chapter has shown some of the benefits of observing the Progress Dynamics conventions
if you design adatabase for anew application. Y ou do not need to observe these conventions or
modify your existing database schema to use Progress Dynamics successfully. However,
observing at least some of these conventions enables you to make better use of Progress
Dynamics and, in particular, to define your application components more quickly.
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Progress Dynamics Integration with the
AppBuilder

The Progress AppBuilder remainsthe starting point for Progress application development, even
with the addition of all the new tools provided with the Progress Dynamics framework. To
support development both with and without Progress Dynamics, the AppBuilder operatesintwo
different modes. In its standard mode, its menus appear as they do in Progress running without
Progress Dynamics. When you run the AppBuilder with Progress Dynamics, the menus of the
AppBuilder change to provide access to all of the new tools that are part of the Progress
Dynamics framework. This chapter provides an overview of all the Progress Dynamicstools
accessible from the AppBuilder. It describes some of the tools and points to other chapters for
detailed discussions of most others.

This chapter includes the following sections:

. Starting the AppBuilder

. Progress Dynamics AppBuilder Ul enhancements
. Progress Dynamics Administration window

. Progress Dynamics Devel opment window

. Design windows for Repository objects

. Creating new Repository objects

. Opening objects for editing

. Saving an object to the Repository
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. Adding afileto the Repository

. Editing properties for Repository objects

. Running objects

. Closing Repository objects

. Object palette and object template information stored in Repository

. Summary
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3.1 Starting the AppBuilder

See Progress Dynamics Installation Guide for details on how to install and configure Progress
Dynamics.

Follow these steps to start the AppBuilder:

1 ¢ If the Progress Dynamics databases are not already auto-started, from the Windows Start
Menu choose Start — Progress Dynamics— Start Progress Dynamics DB Servers.

2 ¢ From the Windows Start Menu, choose Start — Progress Dynamics— Progress
Dynamics Development. The Application Login window appears:

* application Login
[& P Lagin Mame:; |admir| | oK.

Passward:

LCancel

Language: |English - United States (EE ¥
— Eazsword

Company: | «Nones -

3 Processing Date: [L2/20/2004 I &

This standard login window (which you can customize for your application or your
organization) allows the user to:

. Choose alanguage to operatein

. Specify a Login Company or organizational entity, which is used to apply
appropriate customizations and security settings (the default is taken from the user
profile)

3 ¢ Enter thelogininformationinthe L ogin window, then choose OK. The Application Login
window registers you as a Progress Dynamics user.

The AppBuilder main window appears and its status bar updates to show your full Progress
Dynamics user name as well as the current company you selected in the Login window. Y ou
can now start Progress Dynamics devel opment using the AppBuilder.

3.2 Progress Dynamics AppBuilder Ul enhancements

This section describes the changes made to the AppBuilder user interface that help you develop
Progress Dynamics applications. It describes enhancements made to the AppBuilder main
window as well as the new Progress Dynamics Administration and Progress Dynamics
Development windows.
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3.21 Main window enhancements

The AppBuilder main window provides access to Progress Dynamics devel opment activities,
asshown in Figure 3-1. The window iswider to accommodate additional menus, toolbar icons,
and additional Progress Dynamics-related status bar items for current user and company.

* AppBuilder =10l x|
File Edit Compile Buld Tools Options Lavout Window Help
D¥sESaLz(=ame 2
Object: ISmartDataViewer File: Icustomerviewv
| | |P0intet | |Admin User |Default Company
Figure 3-1: Progress Dynamics enabled AppBuilder main window

The special options described in Table 3-1 are available in the AppBuilder main window
specifically for Progress Dynamics development.

Table 3-1: AppBuilder main window Progress Dynamics-specific menu
Menu Description
Build menu Provides access to Progress Dynamics devel opment features for

creating and maintaining application objects.

Open Objectsicon Allows you to browse objectsin the Repository and open them for
editing in the AppBuilder. If you select an item in the browse and
N right-click, you can choose to remove the item from the Repository

or display its properties.

Dynamic Properties Displays the Dynamics Properties sheet for the selected object in
icon the design window.

»

Status bar addition Displays the Progress Dynamics user name and company you
specified in the Login window.

The following sections describe the new menus and menu options for the Progress Dynamics
AppBuilder main window.
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3.2.2 File menu enhancements

Table 3—2 describes the new options on the File menu that support Progress Dynamics

devel opment.

Table 3-2: Progress Dynamics-specific options on the File menu (1of 2)
Menu Description

Open Object Runs the Open Object dialog box where you can choose a
Repository-based object to open in the AppBuilder.

Open Associated If the currently selected object has a custom super procedure or data

Procedure logic procedure associated with it, opens that procedure.

Open File Runs the Open File dialog box where you can specify afile system
object to open in the AppBuilder. Thisisthe same menu item asthe
Open menu item in the standard AppBuilder.

Save As Save Asworks as you would expect, except with dynamic
containers. The correct way to save adynamic container under anew
name is to use the Container Builder to create a new container with
the existing container asits template.

Save Static Object When you select an eligible static object, this option appears on the

AsDynamic File menu. Allows you to create a new dynamic object from the
static object. Y ou specify the Product Module and the option exists
to include Repository Modules, modules of the framework.

NOTE: If you have a StaticDataViewer (SDV) that contains a
SmartDataField (SDF), and you want to save the SDV as
adynamic object, you must first register the SDF in the
ICFDB repository. If you register the SDF before you
save the static viewer as adynamic viewer, the SDF is
referenced properly by the new dynamic viewer.
However, if the SDF is not registered before you try to
migrate the viewer from static to dynamic, you get an
error message requesting that you register the SDF and
the dynamic version of the viewer is not created.

Save Dynamic When you select eligible dynamic object, this option appears on the

Object As Static File menu. Allows you to create a new static object from the
dynamic object. Thisonly appliesto dynamic viewers and dynamic
SDOs.

Register in Displaysthe Register in Repository dialog box you can useto add an

Repository AppBuilder-created file to the Repository as a static object.
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Table 3-2: Progress Dynamics-specific options on the File menu (20f 2)
Menu Description
Re-Logon Displays the Login window for you to login as a different user or

with a different company or with a different language.

Session Reset Use the Session Reset dialog box to stop or start the Progress
Dynamics Managers, which clears all client-side caching, and
connect or disconnect the AppServer.

File -~ New

When you choose File » New, the New dialog box appears, as shown in Figure 3-2.

|v Create in Product tModule: ak

Ism-module 2 smoke module j Cancel

_ Object Template...

Independent Window [DynObjc)

M enu Controller [Dynkdenc)

Dependent wWindow [DynFald)

Dwnamic Treeview [DynT ree]

Diwnamic SmartBuzsiness0bject [DpnSEBO)
Diwnamic SmartFrame [DynFrame]

Static: Smartwindow

Static SmartDialog

el

Help

Static SmartFrame — Shaw
Eé?rzgzoample SmartContainer o Esficties
Didlog V¥ SmartObjects
TTY Window
T Dislog ¥ Procedures
Dwnariic SmartDataBrowser [DynBrow) v ‘weblbjects
Dwnamic SmartDatalbject [DynSD0O)
E)yngm_ic: Sm_art[?ata\u"i_e:vyer [D_yp\;z"!ew] - v Dynamic
4 21 || @ st

r Description
Dipnamic Object Controller [DynDbic] Template ;I

Use this template to create a new Dynamic Independant Window
repository object.

I

Figure 3-2: AppBuilder New dialog box

Click the Template button to temporarily treat an AppBuilder procedure file as a template and
placeit in the Objects list for the current AppBuilder session.

The objects displayed for each Show filter type are determined by AppBuilder Custom (.cst)
files. See the “ Object palette and object template information stored in Repository” section for
more details.
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File -~ Open Object

The Open Object dialog box, shown in Figure 3-3, provides access to opening Repository
objectsfor editing in the AppBuilder. It islimited to displaying only the object types described
in the “ Repository object types the AppBuilder edits’ section.

X

—Filter:

Object filenarme: Module: I <All» j
Icusﬂ Type: I <Allx j
Object filename |D biect type code |F'r0duct module code |Dbiect description -
cugtomerfullb DiunBrow sm-module Diynarnic browse for custamer

custamerfullo DynSD0 sm-module DynS00 for customer

cugtomerlogop DLProc sm-module Logic Procedure for customer

customerviensy Dipntfigwm zm-module Diwnamic viewer for customer

custPage DynFold sm-module

-

4 3
Object filename: |custamerviwy |L| Open I
Cancel |

Figure 3-3: Open Object dialog box

When you select an object in the browse and right-click, you have the option to:
. Open the object

. Remove the object from the Repository

e View the property sheet for the object

File - Save Dynamic Object as Static

This option invokes the default Save As dialog, as shown in Figure 3—4,but is only enabled for
dynamic objects. This meansthat it allows you to save a copy of acurrent dynamic object asa
static object with anew name. Y ou can also choose to register the new object in the Registry or
choose deployment options for the object. Later sectionsin this chapter cover these topics.
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Save as (StaticSDY) |

File name:

Savein: IS:.-"smoketest.-"El21 b/development/zmake ﬂ @I

—Iv Register objsct

Object name: Icustomerviewv

Description: IDynamiC wviewer for custorner

Root directony: IS:a"smoketesUD21 b/developmant Browse...

Product moduls: I sm-module /¢ smoke module j Ismoke

Full path hame: IS:a"smoketesUD21 b/development/smake/customerviews:
I~ Deploy to web [~ Design object
[~ Deploy to client
I~ Deploy to server

Cancel

o |

Figure 3—4: Save As dialog box

File -~ Save Static Object as Dynamic

On selecting the Save Static Object as Dynamic option, a dialog box opens, requiring you to
specify the Product Module as shown in Figure 3-5.

Save As Dynamic Object ) x|
Dynamic: Object Type: I DypnSDO j
Object Name: |1
Dezcription: I
Product Module: I af-aaa A/ |CF Root Directony ﬂ

Fielative Directony: I

¥ Create Data Logic Procedure
Root Directaon: IS:;’smoketesta’DZ b/develapment Browse... |
File Marne: IDIderSDDsL&Bongcp.p

Type: IDLF'roc: j
Product Module: Iaf-aaa /¢ ICF Root Directony j

Relative Directony: I

Full Path Mame: IS:a’smoketest.-’Um bidewelopment/OrderS D0 stAB wiogep. p

ok I Cancel |

Figure 3-5: Save As Dynamic Object dialog box
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Y ou can a'so specify the name and particulars of a custom super procedure for the dynamic
object.

NOTES:

e The object name defaults to the name of the static object, the only difference being the
period between the name and extension is removed.

e TheProduct Moduledefaultsto the last product modul e used when the last dynamic object
was saved, but can be changed.

File -~ Register in Repository

To add the procedure to the Repository as a static object, open an existing static AppBuilder
procedure and select File— Register in Repository. The dialog box shown in Figure 3-6

appears.

Reqgister in Repository 1[

File: Icuststatfullo.w

e e H o = o dule // smoke module (smoke)

Object type: | SD0 (Static SwmartDatalbject) j

Relative path: Ismoke

I~ Deploy to web I~ Design object

I~ Deplay to client

I~ Deploy to server |Indicates this object is only used to
ok I Cancel | Help |

Figure 3-6: Register in Repository dialog box

The check boxes at the bottom allow for marking the object for deployment. If any of the check
boxes are selected, the object will be deployed to the specific destinations.

After you complete the dialog box entries and choose OK, the framework adds the file to the
Repository as a static object.

3.23 Build menu

The AppBuilder’ s Build menu provides access to Progress Dynamics devel opment features for
creating and maintaining dynamic application objects. The Build menu in the AppBuilder main
window contains the options described in Table 3-3.
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Table 3-3: Build menu options
Menu Description
Object Generator Runsthetool you can useto generate Progress SmartDataObjects™,

logic procedures, dynamic SmartDataBrowsers, dynamic
SmartDataViewers, and Data Fields (described in Chapter 5, “Using
the Object Generator”).

Container Builder

Runs the Container Builder tool, which you can use to create
containers and container templates for windows and pages of tab
folders (described in Chapter 8, “Using the Progress Dynamics
Container Builder”).

Toolbar and Menu
Designer

Runs the Toolbar/Menu Designer tool, which you can use to build
custom menus and toolbars for your application (described in
Chapter 12, “Using the Toolbar and Menu Designer.”

Repository Runsthe Repository Maintenancetool you can useto edit object and

Maintenance instance attributes. Thisis alow-level tool and usually should be
avoided. Everything you can do here can be done with more
user-friendly tools in the AppBuilder environment.

SmartDataField Runs the Progress SmartDataField™ M aintenance property sheet

Maintenance whereyou can define Dynamic L ookups and Combos. These objects
are described in Chapter 7, “Building Progress Dynamics L ookups
and Combos.”

Tree Node Control Runs the tool where you can createindividual TreeView nodesfor a

dynamic TreeView window. Y ou then run the Dynamic TreeView
Builder to assemble these into afinished TreeView window.

Dynamic TreeView
Builder

Runs the Dynamic TreeView Builder where you can create,
generate, and edit dynamic tree view and menu objects. The tree
view isaspecia window layout and Progress Dynamics object with
which you can create a single window with many pages, navigated
by means of atree view control on the side of the window. (The
Dynamic TreeView Builder is described in Chapter 9, “Building
Progress Dynamics TreeView Windows.”)

Set Site Number

Lets you specify the Repository site number information. Every
Progress Dynamics user organization should have a unique site
number or range of sitenumbersallocated to them. Getting and using
asite number is described in Chapter 4, “ Preparing to Build
Application Objects.”
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3.2.4 Compile menu enhancements
Figure 3—7 shows the enhanced A ppBuilder Compile menu.

Run
Check Syntax
Debug

Fz

Shift+F2
Shift+F4

Dynamic Launcher...
Clear Repository Cache. ..

Ctrl+F2

Code Preview
Close Character Run Window

F5

Figure 3-7: Progress Dynamics AppBuilder Compile menu
Table 3—4 shows the new options on the Compile menu support Progress Dynamics
devel opment.
Table 3-4: Compile menu options
Menu Description

Dynamic Launcher

Displays the Dynamic Launcher window where you enter the name
of a Repository object and choose Run to run the object. The
Dynamic Launch utility is described in Chapter 8, “Using the
Progress Dynamics Container Builder.”

Clear Repository
Cache

Clears client-side caching of object Repository data to ensure that
you are running the latest versions of dynamic objects. The Progress
Dynamics Manager procedures retrieve Repository data on the
server and send it to the client as requested. Generally thisdatais
cached in the client session so that it does not need to be constantly
retrieved.

NOTE: Thisoption does not clear translations cache, security
cache, or toolbar and menu cache.

3.2.5 Tools menu
Table 3-5 describes the options on the Tools menu that support Progress Dynamics

development.
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Table 3-5: Tools menu options
Menu Description
Administration Runs the Progress Dynamics Administration window.
Development Runs the Progress Dynamics Devel opment window.

These windows are described in the following sections.

3.3  Progress Dynamics Administration window

The Progress Dynamics Administration window, shown in Figure 3-8, provides access to
Progress Dynamics tools that et system administrators setup and maintain the application
environment.

* Administration ‘ i =] 3

File Application Deployment Security  Session  Swstem  Transaction Links  Window Help
P& FEE AW R K
[sdmin User |Default Company |09/15/2003

Figure 3-8: Progress Dynamics Administration window

Table 3-6 provides abrief overview of the Progress Dynamics Administration window menus.
These functions are covered in detail in later chapters of this guide.

NOTE: Some of the frequently used functions are also available from the AppBuilder main
window or the Progress Dynamics Development window.

Table 3-6: Progress Dynamics Administration window (1of 3)
Menu Description
File Described in detail in the “ Administration and Development File
menu” section.
Application Containsanumber of miscellaneous maintenance functions (such as
Trandation, Status, Multi Media Type) described in later chapters.
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Table 3-6:

Progress Dynamics Administration window (2 of 3)

Menu

Description

Deployment

Includesanumber of deployment-related options, including toolsfor
creating, exporting, and importing Deployment Datasets—sets of
database records in the Repository or in your application database
that need to be deployed with the application. For more information
on deployment, see the Progress Dynamics Administration Guide.

Security

Contains functions you can use to define:
. Users and categories of users

. L ogin Companies or other organizational entitiesto which you
can apply security

. Security controls or tokens (such as menu items, buttons, and
folder tabs), ranges of data, and database fields to which
security can be applied.

For more information, see Chapter 13, “ Defining Progress
Dynamics Application Security.”

Session

Contains functions you can use to manage data used by all of the
parts of Session management, including Configuration information
and definition of L ogical and Physical Services used by the
Connection Manager, etc.

For more information on session management, see the Progress
Dynamics Administration Guide.

System

Provides access to anumber of functions you can use to set up your
system, including:

. Setting a site number.

. Importing and managing entity data describing your database
tables to the Repository.

. Managing online help.
. Managing messages.
. Manage filter sets.

Most of these topics are discussed in Chapter 4, “ Preparing to Build
Application Objects.”

Transaction

Provides access to Audit Control, where you can view auditing
information at the database record level.
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Table 3-6: Progress Dynamics Administration window (30f 3)
Menu Description
Links Provides access to other Progress Dynamics windows.
Window L etsyou aternate the setting for whether invoking the same function

more than once will bring up multiple copies of the supporting
window or only one. It also provides links to other windows in the

session.

Help Accesses the online help, which provides information about the
Progress Dynamics Administration window user interface.

3.4  Progress Dynamics Development window

The other independent Progress Dynamics window you can bring up from the AppBuilder
Tools Menu is the Devel opment window, shown in Figure 3-9.

* Development i =] 3]

File Attributes Objects Build SCM  Links ﬂidow Help
PO IEEAWN r

[esdrin User |Default Company |09/15/2003

Figure 3-9: Progress Dynamics Development window

Thiswindow provides access to some ancillary Progress Dynamics development operations.
Generaly you would not expect to invoke this menu frequently for new application
development.

Table 3—7 describes the menus on the Devel opment window.

Table 3-7: Development window menus (1of2)

Menu Description

File Described in detail in the “ Administration and Development File
menu” section.

Attributes Provides access to functions that let you define new attribute names
and groups, aswell asindividual attribute value records. (Although,
typically you maintain individual attribute value records with other

high-level tools.)
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Table 3-7:

Development window menus (2 0f 2)

Menu

Description

Objects

Provides access to:

. Maintenance of the Object Types that describe the basic
characteristics of each type of application object (such as
DynBrow).

e Thelist of standard Progress SmartLinks recognized by the
framework.

e Thelist of basic container types used in creating dynamic
windows.

. The utility that lets you maintain runtime customizations for
your applications.

e Theutility that lets you replace all instances of an object (in
existing containers) with a new object.

Build

Duplicates functions you can get at directly from the AppBuilder or
Administration menus.

Provides the functions that manage your integration with Progress
Dynamics and your SCM tool. Documentation on the Progress
Dynamics integration with RoundTable can be found at
http://psdn.progress.com/library/progress _dynamics/index.ssp.

Links

Provides access to other Progress Dynamics windows.

Window

L etsyou alternate the setting for whether invoking the samefunction
more than once will bring up multiple copies of the supporting
window or only one.

Help

Accesses the online help, which provides information about the
Progress Dynamics Administration window user interface.
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3.4.1 Administration and Development File menu
The Progress Dynamics Administration and Development windows have the same File menu

options described in Table 3-8.

Table 3-8: Administration and Development File menu options
Menu Description
Re-Logon Displays the Login window so you can change your login

information: User name, Language, or Company.

Suspend Hidesall development windows until you enter your password in the
Suspended User dialog box shown in Figure 3-10.

Preferences Displays the Progress Dynamics Preferences dialog box, shown in
Figure 3-11, where you can set your individual user preferences.

Print Setup (Administration only) Invokes the operating systems printer setup
window.

Trandate Displays the tool that lets you trandate all of the text itemsin the

current application window. This Translate menu item isastandard
part of every Progress Dynamics File menu until you specifically
disable it. For more information on this trandation tool, see the
Progress Dynamics Administration Guide

Map Help Context | Displaysadialog box that

objects.

lets you manage help. Y ou can associate

help files and contexts within the file with particular application

Desktop Displays a submenu duplicating the buttons in the Administration
Toolbar, which provides accessto anumber of useful desktop tools,
such astext editors, e-mail, Internet browsers, and so on.

Exit Exit Progress Dynamics.

Figure 3-10 shows the Suspended User dialog box.

Suspended User - ADMIN

B - ]| Logout
& ‘gszwond: —_—
0K

Figure 3-10: Suspended User dialog box
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Figure 3-11 shows the Progress Dynamics Preferences dialog box.

* Dynamics Preferences
File wWindow Help

=10l x|

Exit Help

General | Myl window|

Report directory: I

Source Ianguage:lEnglish - United States j

Custari terplates: I

Custam palettes: I

Session Filker Set: |<N0ne> j
Clear &ll > | ¥ Filters active for session v Debug alert enabled
Clear&ll > | ™| Filters active permanently v Show tocltips

Clear&ll>> | ¥ SDO attibutes active for session v Initizlize all pages when translating

Clear &ll > > | I~ SO0 attibutes active permanentl v Customize from default lapout

Clear &ll »» | ¥ Save window positions & sizes

Clear &ll »» | ™ Toporly

Figure 3-11: Progress Dynamics Preferences dialog box

Table 3-9 describes the options available in the Preferences dialog box.

Table 3-9: Preferences dialog box options

(10f2)

Element

Description

Report directory

Not used.

Source language

Specify the preferred language.

Custom templates

Specify any custom templates you wanted loaded during your
session. The default isto load al custom templatesin the directory.

Custom palettes Specify any custom pal ettes you wanted added to the AppBuilder
Palette window during your session. The defaultistoload all custom
templates in the directory.

Session filter set Specify any filter sets you wanted loaded during your session. The

default isto load all custom templates in the directory.
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Table 3-9:

Preferences dialog box options (20f 2)

Element

Description

Filters active for
session /
permanently

When you filter an SDO query using the Filter button on any
Progress Dynamics or application window, the framework stores
that filter setting and brings that window up with the same filter the
next time you accessiit. You can set here whether you want filter
settings to be saved for the duration of the session, permanently (in
the Repository database), or not at all. Y ou can also clear current
filter settings here.

SDO attributes
active for session /
permanently

Use these settings to specify whether you want SDO attributes, such
as the RowsToBatch for a query, to be saved for the duration of the
session, permanently (in the Repository database), or not at all.

Save window
positions & sizes

Select to instruct Progress Dynamics to save the position and size of
every window you open, so that it comes up the same size and in the
same place the next time you open it.

Top only Forces Progress Dynamicsto display the Administration window on
top of all other windows.
Debug alert enabled | Setsthe Progress session DEBUG-ALERT flag, which adds aHelp

button to every aert box that comesup in your application. Choosing
the Help button displays a Progress 4GL stack trace and lets you
invoke the Progress Debugger.

Show tooltips

Specifiesto display Tool Tips. Clear this option if you do not want
Tool Tips to display for buttons and fields.

Initialize all pages
when translating

Forces Dynamicstoinitialize all pagesit displays when the
Trandation Manager is active.

Customize from
default layout

When you have a custom layout opened in the AppBuilder for a
dynamic viewer, and you open a second custom layout, you are
presented with a choice (radio set) on how to save the second layout.
Should the second layout be stored as differences against the first
custom layout, or as differences against the master layout. This
preference specifies the default value for that radio-set.

Clear SDF Cache

Click to clear any data currently cached for SmartDataFields.

Multi-Window tab

Lets you set whether you want a separate window to be brought up
for each record you select in a Browser that invokes arecord
maintenance window. Also alows you to force this setting to be
permanent or for this session only.
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3.5 Design windows for Repository objects

Y ou can open almost all objects directly in the AppBuilder. However, container objects,
including SBOs, are maintained by the Container Builder. Open thistool to open the design
window for a container.

3.5.1 Options disabled for dynamic object design windows

Table 3—-10 liststhe AppBuilder options disabled when the AppBuilder’s current design
window is for a dynamic Repository object.

Table 3-10: Options disabled for Progress Dynamics object Repository

design

Ap?oilgg%enr Ul Disabled options
AppBuilder main window | Toolbar icons: Print, Procedure Settings, Run, Edit Code
File menu Register in Repository, Print, Save as Object
Edit menu Copy to File, Insert from File
Compile menu Run, Check Syntax, Debug, and Code Preview
Tools menu Procedure Settings
Window menu Code Section Editor
Help menu All options are enabled (hone disabled)
Object palette No specia behavior

3.5.2 Repository object types the AppBuilder edits
The AppBuilder can open and edit in its design windows the following Repository object types:

e All static object types
. Dynamic SmartDataObjects (DynSDO)

e Dynamic SmartDataBrowser (DynBrow)
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. Dynamic SmartDataViewer (DynView)
. Dynamic containers (Independent windows

The AppBuilder does not directly open or edit any other types of objects, including Toolbars
and Menu objects, and all other dynamic object types. Y ou can open dynamic containers,
dynamic treeviews, and dynamic SBOs from the AppBuilder, but AppBuilder launches the
appropriate tool for handling that object. To edit these objects, use other Progress Dynamics
tools and utilities accessible from the AppBuilder.

NOTE: If you add any object to the Repository, the AppBuilder will display them in the
Open Object dialog box, and you can open them using the Open Object dialog box
for editing in the associated property sheets or maintenance tools launched from the
AppBuilder.

3.5.3 Object names and filename extensions

At this point it isworth noting that the full pathname of a static object can be represented in the
Repository in as many as three separate parts. The relative pathname to the file is stored in the
object_path field in the ryc_smartobject table. The object nameis stored in the
object_filename field. The filename extension is stored in a separate field called
object_extension, andtheobject_filename field holdsonly the simplefilenamewithout any
extension. For procedural objects created, the filename extension is stored along with the
filename in the object_filename field. Progress Dynamics handles both object name forms
properly and consistently.

In the case of a dynamic object, which has no physical sourcefile, thereisno object_path or
object_extension, and the object_filename (SOomewhat misleadingly named in this case,
sinceitisjust alogical name and not an actual filename) isthe name given to the object, which
for dynamic objects never has an extension.

The naming convention, in which the object_filename isaways just the simple name of the
object, whether it is procedural or dynamic, promotes consistency. It also makesit easier to
convert static objects, such as static Viewers and SDOs, to dynamic objects of the same type,
without a change to this important object_filename key field. For now, it isimportant to
understand that you can store procedural objects with or without the extension in the filename,
though for newly created objectsit is always stored separately. Framework code that relies on
the nameis prepared to deal with both formsto preserve compatibility, but you should not rely
on the presence of the extension in your work.
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Note al so that this convention does mean, for example, that you cannot have awindow (.w) and
aprocedure (. p) file with the same base name in your application. But this restriction really
existed already, because both of these filesin the same directory would compileto asingle
r-code (. r) file. The names must be unique without considering the directory, so they would not
be alowed in different directories either. Thisrestriction is also necessary to support
RoundTable.

3.6 Creating new Repository objects

Y ou can use the AppBuilder and the toolsit organizesto create one or many application objects
in the Repository. The following sections summarize these processes. They are described in
detail in Chapter 5, “Using the Object Generator.”

3.6.1 Creating a single Repository application object
Follow these stepsto create a single Repository application object in the AppBuilder:
1 ¢ From the AppBuilder window, choose File— New or from the AppBuilder Tool Bar,

choose the New button. The New dialog box appears. (See the" File menu enhancements’
section earlier in this chapter for details.)

2 ¢ SelecttheCreatein Product M oduleoptionif you want to create anew Repository object
and select the Product M odule. If you uncheck the Createin Product M odule option for
a static object, the AppBuilder will not create the object as a Repository object. Y ou can
later add the file to the Repository as a static object using the AppBuilder’s Add to
Repository option on the File menu.

3 ¢ Select the type of object you want to create from the Obj ects selection list.
4 ¢ Choose OK. The new object opensin an AppBuilder design window.

5 ¢ If you selected to create a dynamic object, see the “ Additional steps by object type”
section.
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Additional steps by object type

If the new application object is a dynamic object, AppBuilder launches atool or wizard to help

you define the object. Table 3-11 shows what happens with the most common objects.

Table 3-11: Creating new objects

(10f 2)

Object type

AppBuilder action

Independent window

Opens the Container Builder.

Menu controller

Opens the Container Builder.

Dependent window

Opens the Container Builder.

Dynamic treeview

Opens the Dynamic Treeview Builder.

Dynamic
SmartBusianessObject

Opens the Container Builder.

Dynamic SmartFrame

Opens the Container Builder.

Dynamic Opens awizard.
SmartDataBrowser
Dynamic SmartDataObject | Opens awizard.

Dynamic SmartDataViewer

Opens awizard.

Static SmartWindow

Opens awizard

Static SmartDialog

Opens awizard

Static SmartFrame Opens awizard

Window Opensin the AppBuilder.
Diaog Opensin the AppBuilder.
Static Opens awizard.
SmartBusianessObject

Static SmartDataBrowser

Opens awizard.

Static SmartDataObject

Opens awizard.
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Table 3-11: Creating new objects (20f 2)
Object type AppBuilder action
Static SmartDataViewer Opens awizard.
Static SmartDataField Opensawizard.
3.6.2 Creating many application objects at once

Y ou can create many application objects at one time using the AppBuilder’s Build - Object
Generator option. Thisoption isdescribed in detail in Chapter 5, “ Using the Object Generator.”

3.7 Opening objects for editing

The following sections describe the different options the AppBuilder provides for opening and
editing objects.

3.7.1 Opening a Repository object
To open a Repository object in the AppBuilder, follow these steps:

1 ¢ From the AppBuilder main window, choose File—. Open Object or choose the Open
Object button on the toolbar.

The Open Object dialog box appears. (See the “File menu enhancements’ section for
details.)

2 ¢ Change the current Product Module if the object resides in another Product Module.
3 ¢ Change the object type to display only objects of a specific type.

4 ¢ Enter thelogical name of the object you want to open inthe Obj ect filenamefield or select
the object from the objects displayed. The Object filename field at the top of the dialog
box will search through thelist of objectsfor matchesasyou type. Thisallowsyouto focus
likely matches in the browse and select the correct object when it appears in the browse.
The Object filename combo field at the bottom allows you to select an object from alist
of recently opened objects.

5 ¢ Choose OK.

The selected object opensin an AppBuilder design window.
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3.7.2 Opening files not in the Repository
Follow these steps to open and edit files that are not registered as objects in the Repository:

1 ¢ Fromthe AppBuilder main window, choose File— Open File or choose the Open button
on the toolbar.

The Open dialog box appears.

2 ¢ Changethe current folder if the file to openislocated in a different path than what is
displayed.

3 ¢ Changethefiletypeto display only files of a specific type.

4 ¢ Typethe name of the file you want to open in the File Name field or select the file from
thelist of files displayed.

5 ¢ Choose Open.

The selected file opens for editing in an AppBuilder design window. The AppBuilder handles
the file as a non-Repository object even if the file was previously created or added to the
Repository as a static object.

3.8 Saving an object to the Repository

To save an object to the Repository, follow these steps:

1 ¢ Click inthe Repository object design window to make it the current AppBuilder design
object.

2 ¢ From the AppBuilder main window, choose File- Save, File— Save Dynamic Object
as Static or File— Save Static Object as Dynamic.

Saveinvokesthe normal Save dialog with optionsto let you register the object and specify
deployment options.
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3¢

4 ¢

5S¢

See the “ Saving a dynamic object as static” section below for more information on this

option.
x|
Obiject name: Itestcustomerviewv{ Ml
Save in: IS:.-"smoketest.-"D21 b/development/smoke j @l
—Fegister object
Object name: Itestcustomerviewv
Diescription: IDynamiC “Wiewer for Customer

Root directaory: IS:Jstketest.-"D21 b/development Browse...
Product module: Ism-module £ smoke module j Ismoke

Full path name: IS:.-"smoketest.-"D21 bidevelopment/smoketestoustomenviews:

[V Create custom super procedure
Product module: Ism-module £ smoke module j
Fielative directory: Ismoke
File name: Itestcustomerviewvsupr.p
Full path name: IS:.-"smoketest.-"D21 bidevelopment/smaketestcustomerviewysupr.p
Cancel |

For Static, typethe filename aswell asthe extension you want to use to save the object to
the file system, then choose OK. The AppBuilder saves aphysical filein the file system

for that object.

Y ou can a so specify a custom super procedure to go with this dynamic object, or a data
logic procedures for SDOs and SBOs.

Choose OK.

If the object isan existing static Repository object, the object is saved back to the file systemin

the file from which you opened it.

When a static object is saved to the Repository, the whole object is not actually stored there.
Only certain properties about the object are registered in the Repository, such asits name and
object type. The actual source of the object is still saved to the file system in the location you
specified. Thelocation you specify to save astatic object file, using the Save Asdialog box, can
be different from the default path for the abject’ s Product Module.
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3.9

3-26

Adding a file to the Repository

Y ou can use the Register in Repository option to add A ppBuilder-created filesto the Repository
as static objects. For example, you might have an existing Static SmartDataObject™ that you
want to add to the Repository so you can build other Repository objects from it.

To add an AppBuilder static file to the Repository as a static object, follow these steps:

le

24

3

4

5¢

6 e

The AppBuilder enablesthe Register in Repository option for static filesthat have already been
saved to thefile system and that are open in the AppBuilder as non-Repository files. Otherwise,

Choose File- Open File. If thefileisaready open, click in its design window to make

it the current design object.
Choose File Register in Repository.

The Add to Repository dialog box appears.

Register in Repository E
File: Iioescustomerviewvstatic.w

Product module: [{ET s RN =g (=l

Object type: I StaticSDY [Static SmartD ataviewer] j

Fielative path: Itaimod

I Deploy to web I Design object
I~ Deploy to client
I Deploy to server

QK I Cancel | Help |

Select aProduct Modulein which to save thefile in the Repository.

Select an object type for the static file you are adding.

(Optional) Categorize your object. Select one or more of the deployment options or select
Design object if thisisnot intended to be adeployed object. Not selecting an option means

the object will be included in all deployments.

Choose OK to save the static file as a static object in the Repository.

the option is not enabled for use.
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3.10 Saving a dynamic object as static

When you open adynamic viewer or adynamic SDO, the File menu enables an additional
command: Save Dynamic Object As Static. This option alows you to save either a dynamic
viewer or dynamic SDO (and no other dynamic object) as a static object file.

1 ¢ Sdect the dynamic viewer or dynamic SDO in the AppBuilder.

2 ¢ Select File— Save Dynamic Object as Static.

The Save As dialog appears.

Save (StaticSD¥Y)

File name: |(=

Save in: IS:.-"smoketest.-"D21 b/development/smoke

" Register ohject

Object name: Icuststatviewv

[rezcription: I

Roat directorny: IS:JstketestJD21 b/development

Browse... |

jlsmoke

Product module: Ism-module 44 smoke module

Full path name: IS:a’smoketest.-’D21 bidevelopmentsmokedcuststatviews. w

I~ Deploy to web [~ Design object
I~ Deploy ko client

[~ Deploy bo server

Cancel |

3 ¢ Enter adifferent name for the new static object. Y ou need a new name if you plan to
register this static object in the Repository and keep the dynamic object in the Repository.

4 ¢ |If youwant theitem registered in the Repository, check Register in Repository.

5 ¢ Click Save.

6 ¢ Select aProduct Modulein which to save the file in the Repository.

7 ¢ (Optional) Select one or more of the deployment options or select Design object if thisis
not intended to be a deployed object. Not selecting an option means the object will be
included in all deployments.

8 ¢ Choose OK to savethe static file asastatic object in the Repository. All existing dynamic

events will be written out as static triggers executed the same way as the dynamic events.
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3.10.1 Replacing a dynamic object with a static object

Suppose you decide that adynamic object in your application should be a static object. Because
of the registration in the Repository, you'll need to save the dynamic object as static, give the
file a name different from the dynamic version, and replace the dynamic object with the new
static object in your containers,

3.10.2 Handling triggers

If the dynamic object contains Ul events, this command creates triggers in the new static code
and RUN or PUBLISH statementsin the trigger and the AppBuilder writes out run or publish code
for the specified event.

If the dynamic object has a super procedure with event code, you must move that code manually
into the new static code file.

3.11 Editing properties for Repository objects

3-28

The Dynamic Property Sheet integrates with other Progress Dynamics tools, allowing
properties or attributesto be assigned to or defined for dynamic objects. Thistool also addresses
the requirement to customize objects. Thistool allows customization result codesto be
specified.

It functions similarly to an ActiveX property sheet, with a grid-like interface that allowsthe
editing of attributes and their valuesin one row per attribute. It consists of anon-modal window
with alist of allowable attributes or properties that may be edited for a specified object.

If you open a Repository object and then its Dynamic Property sheet in AppBuilder, you are
looking at the master attributes for that object. Any changes here affect all instances of the
object. When you access the Dynamic Property sheet from the Container Builder for an object
instance, you are viewing the properties of only the selected instance.

To edit themaster properties of a Repository object open inthe AppBuilder, follow these steps:

1 ¢ Click in the dynamic object design window to make it the current AppBuilder design
object.

2 ¢ Choose the Dynamic Propertiesicon on the toolbar of the AppBuilder window.

The Dynamic Properties sheet dialog box displays for the design window you selected.
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3 ¢ Make the necessary changes to the object’s properties in the Property Sheet dialog box.
(Choose Help if you need more information about the options on this dialog box.)

4 ¢ Savetheobject in the AppBuilder.

NOTE: If astatic object isregistered in the Repository, you can apply attributes using the
Dynamic Property sheet. For aviewer, you can only apply attributes to the viewer,
and not to itemsin the viewer.

3.11.1 Property sheet example
Figure 3—-12 shows an exampl e of the Static SDO object’ s Property Sheet window.

* Dynamic Properties ;IEI_I
Container: Ic:ustomerfullo— el | Closel
Obiect | dT ables =] Cass: |Dynano =l

Result Code: | <Diaul =l dh 4

Attributes I Events |

|Attribute ™ W alue |FesutCode  [Group [~
I~ &ppService ‘@ | Defaults
ASInfa Appserve
ASnitialize0 nFiun es Appserve
Azzignlist Cuery
ASUsePrompt Mo Appzerve
AzynchronougS00 Mo Drata
AatoCommit ‘es [rata
® |Baselluery FOR EACH Customer NO-LOCE, IMDEXED-RE Cuery
Cacheliuration 1] Drata
CheckCurrentChanged  Yes Drata =
Stores the AppService name to uge when connecting to the AppServer. The get iz mandatony to ;I
reso!ve [hone]' walue az blank. Thiz may have been stored from the Instance Property Dialag in alder
VEISIons.
;I

Figure 3-12; Static SDO Dynamic Properties window

3.12 Running objects

Y ou can run dynamic containers from the Container Builder (open the container and click the
Preview Container button on the toolbar). Y ou can run both static and dynamic containers from
the AppBuilder (Compile- Run or click the Run button on the toolbar), from the Container
Builder, or from the Dynamic Launcher (type the object name and click Run).
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3.12.1

Running objects with the Dynamic Launcher

To run adynamic container object from the AppBuilder, follow these steps:

1 ¢ Choose Compile-Dynamic Launcher. The Dynamic Launcher dialog box appears:

* Dynamic Launcher

Mame of container to launch

=0l

¥ Fun persistent

IV Always run new instance

¥ Clear repository cache

I Clear data cache

I~ Destoy ADM super procedures

=] a8 B

Bun

Stop |

2 ¢ Enter the name of the container object to launch, then choose Run.

The Dynamic Launcher runs the container object you enter.

NOTE:

Y ou can run a static container window using the Dynamic Launcher if the static

object existsin the Repository.

The Dynamic Launcher also provides the options shown in Table 3-12.

Table 3-12:

Dynamic Launcher options

(10of 2)

Option

Description

Run persistent

When enabled, the selected object runs and stays open while you
remain in the devel opment environment.

Always run new
instance

When this option is disabled, each time you run a particular object,
the current instance of the object will be closed before the object runs
again. If the option is enabled, each launch of a particular object
resultsin a new instance of the object.

Clear repository
cache

Clears client-side caching of object Repository datato ensure that
you are running the latest versions of dynamic objects. The Progress
Dynamics Manager procedures retrieve Repository data on the
server and send it to the client as requested. Generally this datais
cached in the client session so that it does not need to be constantly
retrieved.
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Table 3-12: Dynamic Launcher options (2 0f 2)
Option Description
Clear data cache Before attempting to run, clear al information in the data cache used

by SDOs, dynamic combos, and dynamic lookups.

Destroy ADM super | Check thiswhen you want to refresh the super proceduresrunningin
procedures your session.

3.13 Closing Repository objects

To close a design window object in the AppBuilder, choose File— Close or File— Close All
or choose the X in the object’ s design window. If you have made changes that you have not
saved, the AppBuilder prompts you to save the changes before it closes the object.

3.14 Object palette and object template information stored in Repository

The AppBuilder custom files (. cst files) are static text files used to construct the AppBuilder
Object Palette and to define alist of new object types based on pre-existing object templates.
The template definition is currently used for both static and dynamic objects. However, the
Palette currently is of limited use with dynamic objects.

Progress Dynamics stores that information in the Repository. The information from the . cst
filesis now stored in the new “template’ and “ palette” classes of Repository objects. This step
creates opportunities for greater flexibility and extensibility at design time. If you have been
using the . cst files that ship with Progress Dynamics, this change should be transparent. You
might notice some previously available custom widgets missing from the pop-up menus of
certain objects on the Object Palette.
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At startup, the AppBuilder checks two new session parameters, stored astagsin the
icfconfig.xm1 file, to decide which templates and pal ettes to load. Before you can use the
Repository datato replace the . cst files, you need to regenerate your configuration file or add
the following parameters manually:

. IDETemplate — Indicates the master template objects to load. It isa string of master
template objects. The default list is
'templ ateContai ner,templ ateSmartObj ect,templ ateProcedure, templateWebObject'.

. | DEPalette — Indicates the master palette objects to load. It isastring of master palette
objects. The default value is 'PaletteDynamics.

NOTE: If you remove these session parameters from icfconfig.xm1 file, the AppBuilder
loads static . cst filesasin previousversions. Thisenablesyou to continue using any
customized . cst files that you have. Y ou must remove both of the session
parameters. Y ou cannot choose to use the Repository for onefunctionand a.. cstfile
for the other function.

If you currently use customized . cst files, you can re-create your environment by creating new
template and pal ette objects with the Repository Object Maintenance (ROM) tool. The
following sections describe how to do this.

NOTE: Seethe"Customizing the AppBuilder” appendix of the Progress AppBuilder
Developer’s Guide for more information about customized . cst files.

3.14.1 Creating and modifying template objects

Always create your own template and pal ette objects. Do not modify the default template or
palette abjects. Any changes you make to the default objects might be overwritten by changes
Progress makes in future releases.

Follow these steps to create a template object with the ROM to add a custom object to the New
dialog box:

1 ¢ Create a static SmartDataViewer template.

2 ¢ SaveitasmySmartViewer.w inthe adm2/custom directory and register it in the
Repository.

3 ¢ Open the ROM and type template in the Object Typefield.

4 ¢ Expand the treeview to show the contents of the Template - Objects node.
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5 ¢ Create anew Object using the following values:

Field

Value

Product

MyProduct

Product module

MyProductModule

Object type code

SmartViewer

Object filename

myCustomObjects

Layout

None (00)

Template SmartObject toggle box

Selected

6 ¢ Expand the MyCustomObject node;

* Repository Dbject Maintenance

File ‘Window Help

=10 x|

-+ >

| Est Help

Obiect Type: [Template

bject Narme: |

M Praduct Module:|<ml>

|

5] Template
[ athibutes
=[] Obiects

myCustamUbiecls

{1 Attributes

El

Details |Mme 1

L Links

{1 Object Instances

[ Pages

L) Ul Events

{1 Where Used
{1 templateContainer
L] template0C
{1 templateProcedure
L] templateSmantDbject
{1 templateiwebObject
1 [ Ul Events

Product:

Product Module:
Object Type Code:;
Object Filename:
Customization Result Code:
Obiject Extension:
Object Description
Obiject Path

Fiun when
Layaut:

500 Name:
Physical Object:
Security Object:

Extends Smaitobject

OS0RY / ICF Repository (020RT)

&

Template

ry-tem / RBepository Templates Modul v |

)l

myCustomObjects

=
]

Template for custam objscts

[T Static Ohiect

ytem
Il
None {00} =
]
)
myCustomObjects ﬂ
i

[Chonse an item to wark with,

7 ¢ Create anew Object I nstance named mySmartViewer. Specify the Object Type as
SmartDataViewer and Object Filename as myCustomObjects.
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8 ¢ Add thefollowing attributes for mySmartViewer:

e TemplateFile — adm2/custom/mySmartViewer.w
*  TemplateGroup — SmartObject
e TemplateLabel — My& CustomSmartViewer

e  TemplateOrder — 7

9¢ (IMPORTANT) Add the new object (MyCustomObjects) to the list of objects defined in
your icfconfig file for the tag IDETEMPLATES in 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 (for example, *,MyCustomODbjects).

10 ¢ Choose M enu - Use Custom from the Object Palette’'s menu. The Use Custom dialog
box appears. The buttons on the dialog box are disabled when you are working from the
Repository and enabled when you are working from the static . cst files.

11 ¢ Choose OK to reload the information from the Repository.
12 ¢ Choose the New icon on the AppBuilder main window. The MyCustomSmartViewer

object is available when the New dialog box appears.

3.14.2 Creating and modifying Palette objects

Always create your own template and pal ette objects. Do not modify the default template or
palette objects. Any changes you make to the default objects will be overwritten by changes
Progress makes in future releases.

Follow these stepsto create a pal ette object with the ROM to add a custom icon to the Object
Palette:

1 ¢ Create a SmartDataField drop-down calendar.
2 ¢ Saveitasdropdowncal.w in the adm2/custom directory and register it in the Repository.
3 ¢ Openthe ROM and type palette in the Object Typefield.

4 ¢ Expand the treeview to show the contents of the Palette - Objects node.
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5 ¢ Create anew Object using the following values:

6 ¢

7 ¢

8 e

O¢

Field Value
Product MyProduct
Product module MyProductModule
Object type code staticSDF
Object filename myCustomPal ettes
Layout None (00)

Expand the myCustomPal ettes node.

Create anew Object I nstance named dropdowncal.

Add the following attributes for dropdowncal:

. PaletteNewTemplate — adm2/custom/dropdowncal .w

. PaletteType — SmartDataField

. Palettel abel — Dropdown Calendar

. PaletteOrder — 5

Choose File - Prefer ences on the Administration window. The Dynamics Preferences

dialog box appears.
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10 ¢ Type*, myCustomPalettesin the Custom Palettes field:

I [=kd

Dynamics Preferences
File ‘“Window Help

0K Cancel Help

General | Myt window|

Feport Directony: I

Source Language:lEnglish - United States j

Cugtom Templates: I

Cusztamn Palettes: I myCustomPaleties

Clear &l =» | I~ Filters Active for Session v Debug Alert Enabled
Clear&sll >3 | [T Filters Lctive Permanenty ¥ Show Toolips

Clear&sll =3 | [T SO0 Attibutes Sctive for Session W Display Bepository Data

Clear&sll > | [T SO0 Aftibutes Schive Permanertly W Initialize all pages when translating
Clear&sll =3 | W Save Window Positions & Sizes

Cleargsll > | [T Top Only

11 ¢ Choose OK.

12 ¢ Choose Menu - Use Custom... from the Object Palette’'s menu. The Use Custom dialog
box appears.

13 ¢ Choose OK to reload the information from the Repository.

14 ¢ Right-click the SmartDataField icon. The new Dropdown Calendar object isavailable on
the pop-up menu.

3.14.3 New and changed attributes

Importing information from the . cst filesinto the Repository required the creation of new
attributes for the template and pal ette objects. Y ou can also extend widgets when you collect
them in apalette, just asyou could in astatic . cst file. For an example of how thisworks, look
at the standard pal etteButtons palette that contains the buCancel, buDone, and buOK buttons.
However, this required that some attributes used in the . cst files have their names changed to
match attribute names in the Repository.
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Attribute name changes

Some of the attribute names used in the . cst files had to be changed to match the Repository.
Table 3-13 lists the names of the attributes that have changed.

Table 3-13:

Changed attribute names

(10f 2)

.cst attribute name

Repository attribute name

3-D THREE-D
CANCEL-BTN CANCEL-BUTTON
COLOR DCOLOR

COLUMN-SEARCHING

ALLOW-COLUMN-SEARCHING

DEFAULT-BTN DEFAULT

ENABLE ENABLED

FLAT FLAT-BUTTON
HEIGHT HEIGHT-CHARS
HEIGHT-P HEIGHT-PIXELS
IMAGE-DOWN IMAGE-DOWN-FILE

IMAGE-INSENSITIVE

IMAGE-INSENSITIVE-FILE

INITIAL-VALUE

INITIALVALUE

LOCK-COLUMNS

NUM-LOCKED-COLUMNS

MIN-HEIGHT MinHeight
MIN-WIDTH MinWidth
NAME NameDefault

NO-AUTO-VALIDATE

AUTO-VALIDATE

NO-LABELS

LABELS

NO-TAB-STOP

TAB-STOP
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Table 3-13: Changed attribute names (20f 2)
.cst attribute name Repository attribute name

ROW-HEIGHT ROW-HEIGHT-CHARS
SCROLLBAR-H SCROLLBAR-HORIZONTAL
SCROLLBAR-V SCROLLBAR-VERTICAL
SHOW-POPUP ShowPopup
WIDTH WIDTH-CHARS
WIDTH-P WIDTH-PIXELS

Template attributes

Template objects have several attributes to store template information. These attributes are
defined on the Base and DynamicObject classes in order to extend to all possible templates.

Table 3-14 lists the template attributes.

Table 3-14: Template attributes (1of2)
Attribute Description
templateFile The relative path and filename of the static object used as the
template at design time (Required).
templateGroup The possible values are Container, SmartObject, Procedure, and
WebObject. It defaults to Container (Required).
templatel abel Thelabel displayed in the New dialog box and the pop-up menu

for the Palette icon. It defaults to the instance name.

templateDescription

The description associated with the object. The descriptioninthe
New dialog box is based on the templateFile.

templateOrder

Used to determine the order of templatesin the New dial og box.
All templates are ordered within the group. The AppBuilder
automatically orders templates by Container, SmartObject,
Procedure, and then WebObject.
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Table 3-14: Template attributes (2 0f 2)

Attribute

Description

templatelmageFile

Used in design mode for the image that appears in the design
window (dynamic objects only). This can also be defined at the
class level.

templateProperty Sheet Used for dynamic containers to associate the static property
sheet. This allows for future template objects to use other
property sheet mechanisms besides the Container Builder
(dynamic objects only).

dynamicObject Logical valueto specify that the templateisdynamic (required if

true).

Palette attributes

Pal ette objects have several attributesto store palette-specific information. These attributes are
defined on the Base, Progress Widget, and DynamicWidget classes in order to extend to all
possible palette widget and object types.

Table 3-15 lists the pal ette attributes.

Table 3-15: Palette attributes (1of 3)
Attribute Description
paletteisDefault If Yes, theitem is displayed on the palette as an icon. Only one

item within agroup can be the default. (Required for at least one
instance.)

paletteType The type of widget supported in the AppBuilder. If creating a
custom widget, the name must be spelled exactly as the widget,
such as, Button, Radio-set, or Editor (required).

palettelabel Label used in the drop-down menu. If not specified, the Instance

nameis used.

paletteTooltip

Tool Tip used for the paletteicon. The default isthe pal ettelabel.

paletteTriggerEvent

For widgets in static objects, defines the Event associated with
the widget (pipe delimited).

paletteTriggerCode

Defines the code for the triggerEvent (pipe delimited).
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Table 3-15: Palette attributes (2 of 3)
Attribute Description
pal ettel mageUp The up image to use in the palette. (Required if paletteisDefault
istrue)
pal ettelmageDown The down image to use in the palette. (Required if

paletteisDefault is true.)

paletteNewTemplate Used for new SmartObjects to indicate the rendering object file.
(Required for SmartObjectsif paletteDirectoryList, pal etteFilter,
and paletteTitle are not specified.)

paletteRenderer Used to inform AppBuilder of the static file to render when
dropping a smart object from the pal ette onto a container. This
attribute is akin to the USE optionin the .cst fileand is specified
on an instance of a'palette’ object.

The framework previously used the value of attribute
PalleteNewTemplate, which should only be used when creating
anew object from the palette. If this new attribute is not
specified, theframework will usethe PaletteNewTemplate value

as before.

paletteDirectoryList Used in the Choose Object dial og box to specify adirectory. This
must be specified if the next two parameters are also specified.

pal etteFilter Used in the Choose Object dialog box to filter files.

paletteTitle Choose Object dialog box title.

paletteControl To be defined for the OCX control object only to specify the
control codes.

pal etteDBConnect If Yes, specifies the DB must be connected before using this
item.
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Table 3-15: Palette attributes (30f 3)
Attribute Description
paletteEditOnDrop Indicates whether to automatically display the property sheet
when the object is dropped onto the appBuilder design window.
paletteOrder The order of the palette item in the palette. If no order is

specified, theicon is added to the end.

If theitem isdisplayed on the palette directly (pal etteisDefault is
true), thisinteger value indicates the actual position of the icon
in the palette relative to the basic widget types. Vaue 1 would
refer to the position to the right of the OCX icon. Y ou must
specify avalid position.

3.15 Summary

This chapter has provided an overview of the additional tools provided through the AppBuilder
if you are running Progress Dynamics. As noted in the text, these tools are described in more
detail in later chapters of this guide and in other documentation.
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The biggest single step in actually creating your Progress Dynamics-based applicationis
generating your base application objects. The Object Generator creates SmartDataObjects
(SDOs) to manage queries and to stream data between server and client, logic procedures to
provide aplace to enter table-specific businesslogic, Data Fields to provide object capabilities
to database fields, dynamic Browsers to display that datain client applications, and dynamic
Viewersto display and update individual records. The application you get from the Object
Generator will not be complete by any means, but it will give you abig head start in creating at
least the data maintenance windows for your application tables. The Object Generator is
described in detail in Chapter 5, “Using the Object Generator.”

Beforeyou get to that step, however, you must do some setup work to prepare your environment
and to define a structure for your application, as explained in the sections of this chapter:

. Obtaining and assigning site numbers
. Defining products and product modules

. Creating Repository data for tables and fields
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4.1

Obtaining and assigning site numbers

Thefirst step you should take before starting serious application development isto obtain a
unique site number for each copy of your development database. When you get to the point of
deploying your application to customer sites, you will also want to be able to assign a unique
site number to each distinct deployment site. The reason for thisis to assure that the special
Object ID keys, used by the Repository database (and by application databases designed using
the same principle), are unique even between different copies of that database. Now take a
moment to examine how the Object I Ds are constructed and what purpose their uniqueness
SErves.

In essence, the Progress Dynamics Repository database uses adecimal Object ID asthe unique
key field for every table in the Repository. As discussed in the “ Object IDs and Site Numbers”
section in Chapter 2, “Database Design Principles in Progress Dynamics,” you might want to
make use of this same technigue in your own application database if you are designing a new
database or arein aposition to make changesto your existing database schema. The site number
becomes part of every Object ID key value, such that every Object ID value for every Progress
Dynamics Repository or application database anywhere has avalue that is guaranteed to be
absolutely unique. This makes it possible for you to deploy dynamic application components
that are defined strictly as data, without concern that the key values from one database that are
used to associate related records can have conflicting values with existing recordsin the
database those objects are deployed to. The same holds for any application data that you might
need to deploy from one site to another.

41.1 Obtaining a site number

To alow everyone in the Progress community who is using Progress Dynamics to build and
deploy an application, Progress offers the ability to obtain a unique site number or range of site
numbers. The http://www.progress.com/dynamics/sitenumber Web site supports a Web
application to register framework users and sites and assign site numbers. This application
maintains a central database where registered user sites and their site numbers are stored.
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Figure 4-1 shows the entry screen for the site number application.

File Edt “ew Favorites Tools Help

/3 Dynamics Site Allocation - Microsoft Internet Explorer

=10l x|

1
| &

a3

\ Favarites 6‘-“ - E -

Address I http: fusww . progress. com/cgi-bin/icfsite .coificfsite, wwRun=RunFrames

j u‘«jGn |L\nks 22

| Dynamics Index___|

Sites
+ Remster Site

Site Numbers
« Register Site Mumbers

+ Home
o Help About

Login

Site Cods[

Password: l—
M Lagaut |

Enter a Site code or User ID and
password to login

Dynamics Site Number Allocati

Welcome to Dynamics Site Number Allocation
A Free Service For Allocating Site Numbers For Your Dynamics Installation.

Before installing and confisuring Dynarmics on yeur system, you must use this
application to

1. Register wour Dynamics site with a unique site code (that you define). & site code
uniquely identifies a Dynatnics site. This could be your company or organization code,
or if you are an mdindual, your name.

2. Register each Dynarnics repository at yeour site with a unique site identification
numnber, & site identification number uniquely identifies a Diynatmics repository. dore
mnportantly, it ensures the mtegnty of Dynamics repository data among Dynarmics
sites and applications, wotldwide, as well as between versions of Dynamics.

Caution: If vou do not register a unique site number for each individual Dynatnics
repository at your site, deploymg object data you created m that repository could
cause that data to become lost or corrupted.

If wou plan to develop objects for subtnission to the Progress Open Source Software
exchange (PIOSSE), you must regster your Dynarmics development repository. Any
submizsions of objects created in a repository that has not been registered with a
unique site number will not be accepted

For more mformation about using this application, chck the "Help About” nk on the
application menu

« Have you registered your sites 7

+ Do you have a site number 7

Progress Dynarmics is a trademarle of Progress Software Corporation in the TS and
other countries

[&] bone

B

Figure 4-1:

Progress Dynamics Site Number Allocation web site
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Follow these steps to obtain a site number:;

1 ¢ Toregister your site with the application, select the Register Sitelink in the left frame.

The Site Creation page appears:

/3 Dynamics Site Allocation - Microsoft Internet Explorer

=10l x|

File Edit View Favorites Tools  Help

1]
I

Jid 3

: = . — a :
OBack - J T \ﬂ \ELI ..\J | Vs ! Search “::;_‘\-f:) Favarites 633

Address I@ http: f e, progress, comcgi-binficfsite, cgificfsite whwRun=RunFrames

Rl = |Links =

Sites Register Site

Dynamics Site Control

s Eemster Site

Site Numbers Site Code™ I
s Eemster Zite Mumbers :
E-tail address: |

HNew Password™: |
s Home

Logout |

Enter a Zite code or Tzer ID and

Fegister |

o Help About Sy
Pazsword™®
Login =
Eite Code: I Description:
Pazsword: I =l

password to login.

s Eequired fields are marked with a red asterisk (%)

s Enter yvour site information and press the Begister button,

5] ’_ ’_ ’_ ’_ ’_ | tnternet

4

2 ¢ Enter asite code, aunique character string (without spaces) to identify your sitein away
that is meaningful to you. A one-word abbreviation of your organization name, or your
own name if you are assigning the site number for your own use, is appropriate. The
application informs you if the Site Code you choose aready exists in the database.

3 ¢ Enter the e-mail address where you can be reached. Part of the purpose of registering your
sitesisto enable Progress to contact you regarding a notification for al active Progress

Dynamics developers. Y our e-mail address will not be public information.

4 ¢ Enter apassword for your site code. The password prevents anyone el sein the community

from modifying the information or site numbers associated with your site code.
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5 ¢ Enter asite description, typically alonger identifier for your organization or your full

name.

6 ¢ Choose Register to enter your information into the site number database.

Now that you have registered your site, follow these steps to assign one or more site numbers

toit:

1 ¢ Fromtheleft Index frame, select the Register Site Numberslink:

File Edt ‘iew Favorikes Tools  Help

/2§ Dynamics Site allocation - Microsoft Internet Explorer i P [ (55

[
| 0

<L MONEES

/.-\‘Search \, Favarites 6-“| J i E - ﬁ ‘i‘i

Address I@ httpe f v, progress, comjogi-binficfsite, cgijicfsite wawRun=RunFrames

| B |Links ®

Sites
s Eegister Site

Site Numbers
o Register Site Mumbers

s Home
s Help About

Login

Site Code: I—

Password: I—
g Eut |

Enter a Site code or User ID and
password to login

Dynamics Site Control

Register Site Numbers

1. Enter a registered site code to identify the owrning site.
Crrning Site™: |

2. (DPTIONAL) Enter a registered site code to identfly the
allocated site.

Allocated Site: |

3. Enter a site mumber to allocate or start from, or leave empty
for auto assignment.

Site Mumber: I

4. Specify the mumber of site numbers (mazimum of 1007,

Site Count: IW
Register |

s Enter your site mformation and site requirements.

s Fequired felds are marked wath a red astensk ().

o The Owning Site Code iz your actual user or system to
which the Site Mumber iz being allocated.

s The Allocated Site Code is the company, group or
organization code, if applicable.

|éj Done

e e el

2 ¢ Enter your site code in the Owning Site Code field. Thisisthe site code that you entered

earlier to identify your site.
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6 ¢

If your site code is part of alarger organization that is also registered in the site number
application, indicate this by filling in the Allocated Site Code with the site code for the
controlling organization. Thisfield helps organize sitesin the application.

If you have aready been using a site number in your Progress Dynamics Repository
database and you want to keep using it, enter that number for the site number. Otherwise
leave this field blank and you will be assigned the next available starting site number. If
your site number is already being used by another registered site, you will be notified and
you will have to select another site number.

NOTE: Thereis noinherent problem in having Object ID records in your database with
different site numbers. Thisjust meansthat the fractional part of those Object IDs
will not all bethe same. Y our Repository and your application will till function
properly. Anissuewill arise only if you need to deploy object definitions or other
data from your copy of the Repository database to another Repository database
that could possibly have the same site number (such as a deployment to an
application site), or if you deploy datafrom your application database to another
database that could be using the same site number. To avoid these issues, you
must get your site number assigned correctly before you start doing work that
could actually lead to data being deployed.

Enter the site count, the number of site numbers you want to reserve. Y ou will want a
distinct site number for each different development Repository database within your
organization, and for each deployed set of databases (the Repository plusyour application
database) that you anticipate. Y ou can alocate up to 100 site numbersto a site code. The
total possible number of site numbersis limited only by the nine-digit format of the
fractional portion of the Object ID field. Thisismore than adequate, but it protects against
anyone allocating millions of site numbers inappropriately. It also allows large blocks of
site numbers to be allocated when they need to be matched up with product registration
numbers or some other key.

Choose Register to save your site number information. A list of your assigned site
numbers displays at the bottom of the page.
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4.1.2 Assigning a site number to your database

Once you have obtained a site number for your Repository database, follow these stepsto enter
itin your database:

1 ¢ From the AppBuilder main window, select Build — Set Site Number. (Y ou can also
select this option from the Progress Dynamics Administration window’ s System menu.)

The Set Site Number dialog box appears:

=

File ‘Window Help

Exit Help

Detailz |

ICFDEB

Site Mumber: IE
Site Sequence: |.38

[~ Update Sequence Yalues

Site Sequence 1: |655

Site Sequence 2 |0

Session |D: 2743 Set

2 ¢ Enter your site number in the field provided for the Progress Dynamics Repository
Database (ICFDB).

The site number is stored as the fractional part of each Object 1D, to the right of the decimal
point or comma. To ensure that trailing zeroes in the site number do not lose their significance
(for example, so that site number 70 and site number 700 become distinct values, which would
not be the case for .70 and .700), the site number isreversed beforeit isapplied to the key. The
Site Sequenceisthe actual decimal fraction that becomes part of every Object ID key.

The whole number portion of the Object ID is constructed from two database sequences,
forming the high-order and low-order portions of alarge integer value, to assure support for a
sufficiently large number. The number must accommodate the largest possible number of
records in your Repository database, since every record in every table will have aunique ID
number. Y ou can adjust the starting values for those sequencesin the Set Site Number dialog
box. Site Sequence 1 isthe low-order portion of the Object ID key, and Site Sequence 2 isthe
high-order portion. When the low-order Site Sequence 1 reachesits maximum value and rolls
over back to 1, the trigger procedure that assigns Object | Ds automatically increments the
high-order Site Sequence 2.

NOTE: Progress Dynamics does not automatically assign object IDsto recordsin an
application database. Y ou have to implement your own logic to do this based on the
principles that Progress Dynamics uses.
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Thereisaso aunigque Session ID assigned to each database for each session. Thisis used to
form akey for context data that might be stored for the session by the Session Manager. This
Session |ID number is also displayed, and you can modify it if necessary (normally it will not
be) by selecting the Update Sequence Values toggle box.

Defining products and product modules

Progress Dynamics lets you segment your application into Product M odules so that you can
organize your application objects based on the part of the overall application in which they are
used. This section describes how to set up and use Product Modules. Product Modules can
represent any type of application organization you like. For example, they could correspond to
different products and sub-products that you sell and deploy independently of one another, or
they could be some other type of hierarchical organization that is meaningful to you. Setting up
some sort of organizational structure helps you to:

. Keep track of where your application components are located.

. Determine what you need to deploy with your application.

. Distribute and manage development work within your organization.

. L ocate objects quickly when assembling and maintaining parts of your application.

Thisfirst release of Progress Dynamicsusesastrict two-level structureto organize components.
Thetop level iscalled “Products’ and the second level “Product Modules.”

Every aobject you create in the Repository, whether it is entirely dynamic or whether itisa
procedural object registered in the Repository, must have a Product Module assigned to it. Some
kinds of objects might be very general-purpose and not really part of any specific application
Module (for example, window layouts that you create in the Layout Builder). For this reason,
you might want to set up one or more modulesthat identify those general-purpose objects, such
asa“Design” module.

42.1 Assigning product and product module names

There is a convention whereby the framework assigns procedural objects you createto a
directory structure corresponding to the Product Module names. Within the Products for the
Repository itself, a hyphen within aModule name indicates the concatenation of a Product and
Product Module. For example, thereis an RY Product for objects that support Repository
maintenance (the SDOs, dynamic windows and Browsers, Viewers, and so forth that make up
the maintenance windows for the utilities under the Administration and Development menus,
for example).
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Within the RY Product, there are a number of different Modules for different types of objects,
for example, ry-app for AppServer-related procedures, ry-obj for general objects such as
SDOs, ry-inc for includefiles, ry-uib for static container procedures, etc. This particular
organization is done more by the type of object than its purpose, but any organization will do.
The significance of the nameisthat proceduresin the ry-app Module are found in the ry\app
directory relative to the top-level src directory for the framework. If this kind of organization
isappropriate for you, then you can give your Product M odules names in this same way. In any
case, you will specify the actual relative pathname for objects when you define the Product
Module, as described below.

NOTE: Therelative pathnameis stored inthe object_path field inthe ryc_smartobject
Repository table. Thereis no equivalent for dynamic objects.

In almost every screen in the Repository maintenancetools, you can select the Product M odule
from adrop-down list asaway of filtering objects when you are searching for something. Keep
thisin mind asyou organize your application. Between the subdirectory structurefor procedural
objects, and the drop-down filtering for all kinds of objects, using Product M odules can help
you locate and keep track of objects more efficiently.

Another important point to keep in mind isthat you can define security structures, such asaccess
restrictions on an action, datarange or field, for a specific Product Module or for al Product
M odules. Thusyou can easily restrict access, for example, to al Add functionswithin aproduct
module for a particular user. This can be another effective use of the Product M odule to
organize your application.

To define Products and Product Modules, follow these steps:
1 ¢ From the Administration window, select Application - Product Control.

The Product Control window appears with alist of all existing Products. Initially, the
products defined are for the Repository itself:

* Product Control o ] 4|
File wWindow Help

e & % 3 | Bt Help
Product code [Product description Product installed | Mumber of users) «
0904FDE ICF &pplication Databaze [0904FDEB) YES 0
0300B D atabases YES 1]
0300CU ICF Install (J90DCU) YES 0
0900LC Progressz ADE YES 0
0300LCDE  090DLCDE Databases YES 0

A PI
E VA e RX.70 8]
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2 ¢ Choosethe Add button in the bottom toolbar to bring up the Product M ai ntenance window

so that you can create a new Product:

* Product Maintenance - 090AF
File ‘“Window Help

=10l x|

g Ag X Q Lle « 3B | %

| Est Help

Product IProductModuIe List | Product Module |

Praduct code: |LENEY

Praduct description: IlCF Framewark, [0904F)
¥ Froduct installed

MNumber of ugers: |0

Login company: | <None:= j

3 ¢ Inthe Product Code field, enter aone-word name for the product.

4 ¢ Inthe Product Description field, enter alonger description of the Product.

The framework does not currently use the Product Installed and Number of Usersfields.
The intent of the Product Installed field isto adjust what application components such as
menu structures are displayed to a user, depending on whether that product isinstalled at
that user site. Likewise, the intent of the Number of Usersfield isto apply some sort of
licensing restrictionsto asite; counting usersat thispoint isyour responsibility if you want

to make use of thisfield.

Y ou should set Product Installed to Y es and |eave the Number of Users at 0. However,
these settings are stored asfieldsin the gsc_product tablein the Repository database, and
if you would like to make use of these fields as a control mechanism for your application,

set these fields to values that are meaningful for you.

5 ¢ Choose Save.
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4.2.2 Assigning login companies to products

The Login Company is a concept that is described in more detail in Chapter 13, “Defining
Progress Dynamics Application Security.” Y ou can define different organizational entities that
make use of an application or products in an application. These entities might actually be
Companiesin some sense of the word or they might be any other kind of organization
(Departments or Roles are alternative terms). When a user logs in to an application, one of the
fields the login dialog box prompts for is the Login Company. When you create your own
application, you can renamethelabel for thisfield to something more meaningful to you, or you
can eliminate it altogether.

The user can either log on in the context of a particular Company, or can select <A11>, meaning
that the logon is for no particular Company. The Product M aintenance tab lets you associate
a Product with a particular Login Company. The Login Company field isjust for reference.

When you get to the point of defining security restrictions, you can associate a restriction with
auser (meaning “this user cannot access this application function™), with alogin company
(meaning “users logged in under this company cannot access this function”), or with a
combination of the two (meaning “this particular user cannot access this function when logged
in under thisparticular company”). Y ou can define L ogin Companies using the L ogin Company
Control option under the Administration Security menu.

Y ou might want to associate some Products with a Login Company when you come to design
your security structures. Initially, you will probably want to leave the Login Company field in
the Product Maintenance window at the default setting of <All>.

4.2.3 Creating product modules
After you have saved your new Product, follow these steps to add Modules to your Product:

1 ¢ Sedlect the Product Module tab:

* Product Maintenance - 090AF -0l x|
Fil= ‘window Help

o Elgx G e« 9 |& | Exit Help
Product | Product Module List Product Module I

Product module code: |af-aaa

Praduct medule descriptian; |ICF Root Directory

¥ Product module installed

Mumber of users: |0

Relative path:
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2 ¢ Choose the Add button, then fill in the fields.

3 ¢ Inthe Reative Path field, specify the relative pathname for procedural objects saved in
this Product Module. This string should be a pathname relative to the session working
directory. Do not use a slash at the beginning or at the end. Use forward slashes to delimit
subdirectories.

4 ¢ Savethe Product Module definition.
5 ¢ Repeat Step 2 through Step 4 to add as many Modules as you need.

6 ¢ Toviewasummary of al the Product Modulesfor the current Product, select the Product
ModuleList tab.

Creating Repository data for tables and fields

The next task you must perform as you prepare your environment is to create datain the
Repository for all the “entities” (tables and fields) in your application database. This
information is used to | et tools such as the Object Generator use the structure of your data, your
naming conventions, and other information that makes it more successful in creating objects
automatically.

Y ou can specify the key fields that form a unique key for atable, so that Comments and
Auditing records can be created for any database record. Y ou can also identify what fields
should be made part of objects such asthe dynamic Browsersand Viewersthe Object Generator
Creates.

Entity Import is the process of reading through the database schema information for all the
tablesin your application database, or for selected tables, and generating the starting values for
thiskind of information in the Repository table gsc_entity_mnemonic. You can then go into
the Entity Maintenance utility to modify values for specific tables and fields as heeded.



Preparing to Build Application Objects

43.1 Entity import
Follow these steps to go through the Entity Import process:

1 ¢ From the Administration window, select System — Entity Import. The Entity Import
dialog box appears:

* Entity Import ; ;i

File ‘Window Help

=lolx|

Exit Help

Dietails |

Database: I ICFDB - l

Table name -

gsc_custom_procedure
gac_datagzet_entity
gsc_default_code
gsc_default_zet
gac_default_set_usage
gsc_delivery_method
g:sc_deploy_dataset
gsc_deploy_package
gzc_document_type

-

Select Al | Select | Deselect Deselect Al

Prefixlength;lr Auditing enabled: & Yes

[l
Field name separatar: I_ °

; ' |gnare
¥ &t properfarm strings
¥ Generate DataFields

¥ | fssociate [ataFields with entities

Product module: | rv-app /¢ ICF Repositony &ppzerver Procs

Ledlel

Object type: |Entity
DataFields
Product module: | y-app /7 ICF Repository Appzerver Procs

Object type: (D ataField

Lelled

I~ Owvenwrite all attibutes fram schema

3]

2 ¢ Select the application database you want to import entities from.

3 ¢ Select one or more tables from that database.

Aswith any multiple-select browser, you can use the CTRL key together with your mouse
to add individual entriesto the list. The tables are highlighted when you select them. To
select a series of entries, click on the first one, then press sHIFT and click on the last one.
Use Select All to select all rows, and Deselect All to undo that action.
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4 ¢ Enter the prefix length in the Prefix Length field.

5¢

Chapter 2, “Database Design Principles in Progress Dynamics,” discusses the prefix the
Progress Dynamics Repository uses—a haming convention involving afour-character
prefix for all table names. This prefix consists of two lettersto identify the organizational
structure (representing the Product), aletter to indicate the relative volatility of the data
(Cfor constant versus T for transactional, for example) and an underscore. The framework
usesits understanding of this naming conventionin variousways. For example, the Object
ID field for atableisaways given aname consisting of the table name, without its prefix,
plus the suffix _obj. So the Object ID field for the gsc_object_type table, for example,
isnamed object_type_obj. You can usethisinformation to identify potential join fields,
descriptive fields for atable, and so forth.

The Prefix Length field in thisdial og box tellsthe framework what, if any, standard prefix
you usefor your table names. If you design anew database and use the Progress Dynamics
naming conventions, then you should enter aprefix length of 4. If you use no such standard
prefix, then enter 0. If you use some other prefix length, enter its number.

Enter your field name separator, if thereis one., in the Field Name Separator field.

The Repository database has a naming convention of creating table and field names that
are meaningful strings of words, such that the name is self-explanatory insofar asthisis
possible in afew characters. The standard separator between words is an underscore.
Reasonabl e choices are underscore, hyphen, or theword “ upper” to indicate that wordsare
separated using mixed case, asin “ CustomerName”. If you use no consistent separator in
your database, leave blank.

NOTE: Keepinmind that for new database design, you are strongly encouraged not to
use hyphensin table and field names, sincethis character isnot permitted by SQL
databases, which will limit your ability to use DataServers for your database or
to use third-party tools that are SQL -based to access your data. Other languages
such as Javaal so do not recognize hyphensasvalid name delimiters, which might
affect your ability to access your data from other tools and non-Progress
products. Y ou will notice in the current screen shot that the field does not yet
allow you to enter “upper” in the Import window. Thiswill be addressed in a
future release.

6 ¢ Specify whether you want to use Auto Properform Strings. Proper-forming refersto

doing certain kinds of automatic data formatting.
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7 ¢ Specify whether to generate DataFields.

NOTE: Generating DataFields the first time you import atable means you will
automatically have lists of fieldsto choose from when configuring what fieldsto
display in browsers and viewers. When regenerating entity information,
checking thiswill replace all your existing data field information.

8 ¢ Specify whether you want to enable, disable, or ignore auditing.

Theframework can maintain an audit trail for recordsin any table in your database. There
isaflagin the Repository to indicate whether auditing is enabled for each table. Theradio
set here in the Entity Import window determinestheinitial value of that flag. If you select
Y es, then auditing will initially be enabled for every table you have selected to import. If
you select No, then auditing will initially be disabled. If you select Ignor e, then there will
be no specific setting. In any case, you can set or reset the Auditing flag for individual
tablesin the Entity Maintenance utility, described in the next section.

CAUTION: Do not enable auditing if you do not specifically requireit. It adds a certain
amount of overhead to every update operation for atable. Auditing also
reguires you to write special trigger logic.Therefore, you should set this
auditing option to No or ignore.

9¢ IntheDataFieldsframe, specify the Product M oduleand Object Typewhere DataFields

should be generated.

10 ¢ Choose I mport. When the process is complete, the following confirmation alert box
appears:
x

@ Message Summary |Message Detail | System |nformation | Appserver Information |

The entity mnemonic import completed sucessfully.

2]
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11 ¢ Select aproduct modulein the Product Module field.

Y ou must designate a product module for all of the entities you select. For this reason, it
makes sense to do the Entity Import module by module, grouping tables into the product
modules they support (or primarily support as there might be overlap). If thereisno
meaningful relation between tables and specific product modul es, then you could create a
specia Product Module just for database entities, or whatever makes sense for your
situation.

4.3.2 Entity record fields

It is worth understanding a bit more about exactly what gets assigned when you perform the
Entity Import. The following sections describe some of the fields in the Entity record for each
table that is assigned values that might not be completely obvious.

Entity short description

The Entity Short Description isformed from the table name without the prefix (based on prefix
lengthif any) and with thefield separator (if any) applied. Thisdescription isused asasubstitute
for the table name in messages, to make the table namelook morelike part of anatural language
phrase. How effective this description is depends on the extent to which the table name adheres
to the Progress Dynamics convention of making table and field names a series of meaningful
words with a standard separator.

Y ou can look at the schema to see exact Repository field names. For the most part, you do not
have to concern yourself with the actual names, unless you are writing additional utilitiesto use
or set those fields.

Entity description field

Progress Dynamics supports the notion of having afield in atable that is designated as the
Description field for that table. Thisfield provides a user with a meaningful description of the
record, as opposed to a key value that can be an arbitrary numeric value of no significanceto
the user. In general, the framework triesto assist you in joining a primary table to one or more
other tables. Then you can includethis Description field in the display list for the primary table,
in place of (or possibly in addition to) the key field on which the code might depend asajoin
field and asauniqueidentifier. The proper automatic identification of thisfield depends onyour
schema conforming to the Progress Dynamics naming conventions. If thisis not the case, you
can set thisfield for each table in Entity Maintenance.
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The naming convention looks for akey field of datatype Character, whose name begins with
the table name without its prefix, plus one of the following strings:

e _description
e _des

e _name

e _short_name

Failing this, it looks for afield name without the table name, but ending in one of these four
strings.

Entity narration

Entity Narration is adescription field for the table. It isinitialized from the table description in
the schema, if any.

Entity object field

The Import tries to determine whether there is afield that can serve as the Object ID field for
thetable. If thereisafield that adheres to the standard Progress Dynamics naming convention
for Object IDs (table name minus the prefix plus_obj), then thisis set asthe Object Field. The
field must be anumeric field with a unique index, adhering to the format of the o_obj domain
in the Progress Dynamics ERwin template, that is, with nine decimal places.

If thisfield exists, then an additional Table Has Object Field field is set to Yes; otherwiseitis
set to No. You will have the opportunity to define these fields table by table in the Entity
Maintenance, if the default settings do not work for your database. However, the field must be
anumeric field that has unique values for a given table.

Entity key field

For databases that conform to the naming conventions used in the Progress Dynamics
Repository, thisfield is assigned the name of the first Character field in aunique single-field
index, matching the table name minus prefix plus one of the following suffixes:

e _code

e _reference
e _type

e tla
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e _number
e _short_desc

Failing this, it takes a Character field name not matching the table name but matching one of
these suffixes; failing that it takes a Decimal or Integer field matching one of the suffixes.

For other databases that do not have such a coded, specially named character field, the import
utility uses the Entity Key Field to store the names of the fields that make up a unique index
for the table. These can be fields of any datatype. Thisfield or field list is used by parts of the
framework that associate a special record such asa Comment record or Auditing record with a
table name and key value. Providing avalue for thisKey Field makesit possible for any
database, even one with no actual Object ID field, to take advantage of these features.

Display fields

Thereis aseparate Entity Display Field table where arecord is stored for each field in each
table imported. The fields in this table are popul ated with data from the database schema,
including the field name, label, format, and display order. A record is created for every field in
each imported table, except Object ID fields which are identified using the _obj naming
convention, with the expectation that the Object ID field is not displayed in a standard User
Interface.

4.3.3 Entity maintenance

Once you have imported default data into the entity tables from the database schema, you can
customize that data for each table in your database as needed. Y ou might want to do thisto
changethelist of fieldsto be placed into the dynamic Browser and Viewer that you can generate
automatically, for example, so that not al fields are displayed for alarge table, or so that fields
containing large amounts of data needing specia display formats are not put into these default
visual objects. In addition, you can modify any of the defaults assigned for the Key Field,
Object Field, and other entity valueswhere the Import utility cannot make the correct decisions
for your database.
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To customize the default data for one or more tables in your database, follow theses steps:

1 ¢ From the Progress Dynamics Administration window, select System — Entity Control.

The Entity Control window displaysalist of al the tables known to the Repository
including thetablesinthe Repository databaseitself. If you want tofilter Repository tables
out, follow these steps:

a)

b)

0
d)

Choose Filter. The Filter window appears:

* Filter - Entity Control

File Window Help

~=1al ]

& Session © Permanent

0K Cancel Apply

Clear Help

Filter # Find |Ad\.-ancec|

Index |Calumn

21 Entity short desc.

31 Entity description

41 Deploy data

426271 Entiy

51 Replicate entity

E.1 “erzion data

Mone Auditing enabled

Mane Auta properfarr strings
Mone Entity DB name sports2000
Mone Entity description field
Mone Entity description proced
Mone Entity key field

Mone Entity label prefis

Mone Field name separator

A

[ -

sporks2000

e

Enter the name of your application database under Entity Dbname.

Select Permanent so that thisfilter is saved permanently for you in the Repository.

Choose OK.

NOTE: Inthis case, awarning message displays because your filter is on a non-indexed
field. Thisis probably al right because the total number of records in the Entity
table (one for each database table) will not be huge. Thisisan example of using
the Filter that is a standard part of every browse window in the framework tools.
It is also an example of how user preferences such as filters, window positions

and sizes, etc., are saved in the Repository for each user. See Chapter 8, “Using
the Progress Dynamics Container Builder,” for examples of some of the standard
Progress Dynamics toolbars that have buttons supporting functions such as this.
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Now the Entity Control shows only the tablesin your database:

* Entity Control N ] ]

File Options Window Help

[ &« » 3 | Esit Help
Database: | sport=2004 j

Entity  |Entity short desc. E ntity dezcription Entity DB name -

-
4 F

=29 % ¥ D@

(Notethat the Filter button in the bottom toolbar now hasacheck mark init, to remind you
that you applied afilter.)

2 ¢ Select an entry in the browser and either double-click on it or select Update. The Entity
Maintenance window appears. Use this window to change settings for individua tables,
and assign the display list for each table where the default is not appropriate:

* Entity Maintenance - CUSTOMER B - Elljl
File wWindow Help
g=oxg Le ¢« |¥ | Est Help

Detais | pata Fields |
Entity: [CUSTOMER

Dresciiption: | Customer

Entity narration: ([The customer table s
containg customer
infarmation including
balance and address. j

Entity tablename: | Custamer
Entity db name: | sports2004 Table prefiz length: IU
Entity label prefiv: Field name separatar: I

¥ Table has object fizld

¥ Auta properfarm stings

Entity object field: ICustomer_D bi

™ Auditing enabled

Entity key figld: | Custtum

;I I~ Deploy data
I Wersion data
LI I Feuss deleted keys

Entity description field: |Mame

Entity desciiption procedure:

Fieplicate entity

Replicate key:

SCM field narne:

Product module: | smemodule / smoke module

Class: IEnhly
¥ &ssociste data fislds

Ll
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Many of the fieldsin the Entity maintenance window are the same as those in the Entity
Import utility. Here you can check to see what values the Import utility has assigned,
modify them if they are not appropriate, or fill themin if the Import utility did nothing at
all with thefield. The following sections describe the use of some of the fields not already
discussed.

4.3.4 Entity mnemonic

The Entity Mnemonic issimply the database dump namefor the table. Thisname must be unique
across all databases used together in an application. Theframework usesthisasakey to identify
the table in anumber of general purpose operations. For example, the framework combinesthe
Object ID Field (or if thereis none, the Key Field) and the Entity Mnemonic to associate
Comments and Audit records with individual records from any application database table. It
also usesthis string as the first part of all automatically generated names for objects.

For example, for the Customer table shown above, the Object Generator creates a
SmartDataObject™ named customerfullo, adynamic Browser called customerfullb, and a
dynamic Viewer called customerviewv. If you are designing a new database or are otherwise
in a position to assign dump names for your tables, you might want to create a naming
convention for them with thisin mind. The standard naming convention for Progress Dynamics
uses afive-letter dump name combined with standard abbreviations for object types, resulting
in ten-character object names, a manageable size. The framework generates the value for this
field directly from the dump name, and you cannot modify the value.

Entity Mnemonic Short Description

The Entity M nemonic Short Description field containsashort reference used in Lookupsfor the
table and in other places where it is useful to display the table name as part of alonger string,
such as amessage. The framework derives the default value from the table name, minus the
prefix if any, and with the designated separator character (or “upper” for separating based on
mixed case) replaced by a space. For example, atable name of customer_header with a
separator of underscore, or CustomerHeader with a separator of “ upper”, both become
“Customer Header”.

Entity Tablename

The Entity Tablename field contains the full table name, including any prefix.

Entity Dbname
The Entity Dbname field contains the logical database name for the table.
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Entity Mnemonic Label prefix

The Entity Mnemonic Label Prefix field contains an optional prefix the framework usesto
selectively replace the first word of screen labels for fields in the associated table. Progress
Dynamics primarily uses this prefix for tables in the framework Repository to provide more
meaningful labels. For example, atable gsm_region in aspecific application can be used for
suburbs and have alabel prefix of suburb rather than region. Thelabel prefix actually replaces
the first word in the field label defined on the database. Where the table has more than one
meaning, for example agsm_person can be a member, a contact, a practitioner, and you can
define the label elsewhere.

Entity Object Field

If there is a standard Progress Dynamics Object ID field, then the framework sets the value of
the Entity Object Field to that field name, and sets the Table Has Object Field flag. Progress
Dynamics uses this information, among other things, to allow the Object Generator to follow
joins when creating SDOs to include descriptive fields from related tables.

Entity Key Field

If thereisaCharacter field holding a meaningful unique codevaluefor thetable, the Entity Key
Field is assigned that field name. Otherwise, you should assign the name or comma-separated
list of names of fieldsin aunique index that can identify recordsin the table.

Entity Description Field field and Entity Description Procedure

The Description Field is discussed in the previous section on Entity Import. The Entity
Description Procedure field contains the name of a procedure to run in order to work out the
description of the entity. Thisfield isonly required in the event that the entity description spans
multiplefields (potentially from related entities). If thisfield is specified, it overridesthe entity
description field. Y ou must include a relative path to the procedure. The procedure you write
must take the object ID as an input parameter, and output a single character string containing
the object description.

Thereisacall in the General Manager, getEntityDescription, that you can use to return the
description for any record in any table, given the Object ID and table name mnemonic, if the
Description Field or Description Procedure is defined.
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Replicate Entity field and Replicate Key

The Replicate Entity and Replicate Key fields correspond to the user-defined properties
ReplicateFL A and ReplicateK ey in the ERwin Progress Dynamics template, and areinitialized
accordingly for databases forward engineered from ERwin. ReplicateFL A should indicate the
unique table code (FLA or five-letter-acronym) of the primary table being versioned. The
Replicate Key isthe field name in the table used to join to the primary table being versioned,
for example, the Object ID field. They are not actively used yet in the entity table, but are there
to capture the ERwin settings. If the corresponding ERwinERwin user-defined properties are
set, then appropriate replication trigger code is generated for the table.

SCM Field Name

For source code management, only set the SCM Field Name on the primary table being
versioned. Itisthe uniquefield for the datathat isal so used asthe object namein the SCM Tool.
In Progress Dynamics, thisisonly set onthe ryc_smartobject table and would have avalue of
object_filename. Setting it in entity maintenance does not do anything. Like the Replicate
fields, the setting in the entity table can only reflect what has aready been set in ERwin, and
without the ERwin setting, the trigger code is not generated to support the use of the field. So
generally the use of thisfield, aswell asthe UDP (user-defined property), is not appropriate or
meaningful for application databases.

Entity Narration

Progress Dynamics gets the Entity Narration value from the table description in the application
database schema.

Auditing Enabled

Progress Dynamics providesfor ageneric auditing capability tolog all changesto any record to
atableinthe Repository. The Auditing Enabled toggle box setting determines whether auditing
is enabled for the selected table. Y ou should only enable auditing where required so as not to
adversely affect the performance of the application.

Deploy Data and Version Data

If you select the Deploy Data toggle box, you should deploy the data in the selected table with
the application. What datais deployed and how it relates to other dataiis specified when you set
up deployment data sets. In the Progress Dynamics Repository itself, a considerable amount of
dataisrequired as part of a deployment package, because much of the data represents the
application components themselves, including dynamic object definitions. In ordinary
application databases, normally you need to deploy relatively little data with the application.
Some examples are: code values needed by the application, messages not stored in the
Repository, and other information that needs to be a basic part of the application setup.
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If you also do not check the Version Datafield, al the datain the selected table is deployed,
regardless of what changed since the last deployment dataset was generated.

Select the Version Data toggle box in addition to the Deploy Datatoggle box if the datain the
table should be versioned, to allow only modified data to be deployed. However, the writing of
the versioning records to the Record Version table in the Repository depends on a replication
trigger generated by the Progress Dynamics macro code when the ERwin model is
forward-engineered. Therefore, unless you set the equivalent user-defined property
VersionData in ERwin, the trigger is not needed and, if you set this flag in the entity
maintenance, it will not, in and of itself, do anything. For details on using ERwin, see the
deployment white paper at http://psdn.progress.com/library/dynamicswp.htm.

4.3.5 Maintaining Entity Display fields

The Entity Maintenance window has a browser that lists all the fieldsfrom the selected table. If
you selected the toggle box to Update Display Field List in the Entity Import utility, then all
fieldsin the table except for Object ID Fields have their Include flag set to YES. This setting
meansthat the framework, by default, includesthem inthefield list for automatically generated
Browsersand Viewers, as described in Chapter 5, “ Using the Object Generator.” If you did not
select the Update Display Field List toggle box, then all fieldsinitialy have their Include flag
set to NO. In either case, you can adjust the field list for the selected table by double-clicking
on the Include cell for any field to reverse its setting.

Also, noticethe I ncludein default list view radio set. This option lets you distinguish between
including the field in viewers and list views like browsers. If you leave this set to Use Default,
then the Include in default view setting determines whether thisfield will appear in browsers
and other list views by default. Otherwise, choose Y es or No to determineif it should be
included in browsers and other list views.

Y ou can a'so adjust the Display Field Order, the Field Label, the Field Column Label, or the
Field Format by selecting the corresponding cell and editing it. Choose Save to save these
changes along with any other data you entered for the table.

The default Display Field Order is based on the order defined in the database schema. The
Label, Column Label, and Format were al initialized from the schema information.

Once you have adjusted the Entity information for the tables you have imported, you are ready
to generate SDOs and other objects to get you started devel oping the parts of your application
that will use them. Chapter 5, “Using the Object Generator”, explains how to do this.

NOTE: When you select adatafield in Entity Maintenance, you can access more properties
of the field by displaying the Dynamic Property sheet.
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This chapter describes the Object Generator tool, which creates adynamic SmartDataObject™
for each table or combination of tables you specify in your database. These objects handle
database queriesto retrieve datafrom the database, send it to the client, and make updatesto the
data back on the server, applying any validation logic you have defined. In addition, the Object
Generator can create adefault dynamic Browser and/or adynamic Viewer for each SDO, so that
you can quickly begin to assemble useful table maintenance windows with almost no
development work.

This chapter includes the following sections:

. Introduction —field, field container, and window objects
. Field container object basics

. Using the Object Generator

NOTE: The Object Generator requires AppBuilder to be open while it is open.
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Introduction — field, field container, and window objects

A Progress Dynamics™ Framework application is constructed from many individual
components, or objects. Some objects are defined at theindividual field level. Other application
objects are defined at the level of containers of these individual fields. These objects are
generaly referred to as SmartObjects because the objects consist of not only a definition of
fields and their properties, but also abody of standard supporting code that is automatically
made a part of each object of agiven type. This supporting code provides each object type with
a substantial amount of useful behavior, aswell as a mechanism for communicating with other
objects, using the Progress 4GL ' s support for named events. The following objects act as
containers for individual fields:

. Dynamic SmartDataObject (SDO) — Encapsulates a database query for one or more
tables and defines atemp-table of the fields or a subset of the fieldsin the tables.

. Dynamic SmartDataBrowser (Browser) — Creates a Progress frame containing a
browse control to allow a user to display, scroll through, and select the records from an
SDOs query.

*  Dynamic SmartDataViewer (Viewer) — A Progress frame containing fill-ins and other
representations of the fields in an individual record from a query, used to display record
details and allow record updates.

Still other application objects are containers for these field-grouping objects. Generally these
are Progress SmartWindows™ (Windows), and possibly tab folders made up of multiple Pages
within those windows. A Window can contain one or more SDOs, Browsers, and Viewers that
interact to retrieve data from the server, send it to a client session, display it, allow it to be
updated, and return those updatesto the server for validation and writing to the database. Other
supporting SmartObjects used in Windows include the Progress SmartToolbar™, which
visually represents atoolbar of action buttons and/or a menu with a hierarchy of items; the
Progress SmartFolder™, which represents the pages of a multi-page window and supports the
selection of apage at atimeto work with; and other specialized objects. There are al so nonvisual
container objects, such as the static or dynamic SmartBusinessObject (SBO), which groups
multiple SDOs to define complex transactions and business logic to support them.

This chapter describes how to:

. Use the Object Generator tool to build awhole suite of objects at the Field Container level
for your application database.

. Edit these objectsin the AppBuilder and create additional objects with more specific
properties.
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5.1.1 Generating field objects

The “Entity Import” section of Chapter 4, “Preparing to Build Application Objects,” discusses
the fact that there are objectsin the Progress Dynamics Repository to describe the fieldsin your
application database tables, so that you can use them to build other objects containing those
fields. The Repository objects that represent database fields are called Data Fields. Each Data
Field describes a field from a database table. Associated Attribute Value records describe the
field sattributes or properties, such asits datatype, format, and so forth. If you select the option
to Generate Data Fields in the Entity Import utility, as recommended in that chapter, then the
framework creates all the necessary Repository records to represent your application database
fields at that time. As described later in this chapter, you can also generate these Data Fields
using the Object Generator.

5.1.2 Generating field container objects

The focus of this chapter is on the Object Generator tool. This utility creates a starting set of
application components at the level of Field Container objects (SDOs, Browsers, and Viewers).
Y ou can then use these objectsto build many different types of window-level containersfor data
display and maintenance.

5.1.3 Generating window objects

Chapter 8, “Using the Progress Dynamics Container Builder,” shows you how to use the
Container Builder tool to create templates for entire windows and pagesin atab folder. It also
describes how to use those templates to assemble application windows containing Field
Container objects, Toolbars, Folders, and other objects.

5.2 Field container object basics

This chapter discusses how Field Container objects—dynamic SDOs, Browsers, and
Viewers—are generated. This section describes some of the essential characteristics of these
objects so that you understand better what Progress Dynamics generates for you.

5.2.1 SmartDataObject basics

The Progress Dynamics framework is, to alarge degree, based on the use of SmartObjects, and
of the Application Development Model 2 (ADM2), to define components, their properties, and
their behavior. This guide does not attempt to replace other product documentation on
SmartObjects and the ADM2, but it attempts to provide enough background so that if you are
not already familiar with the ADM2, you can still get a serious start developing Progress
Dynamics applications.
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The dynamic SmartDataObject (SDO) isin many ways the heart of a Progress Dynamics
application. It isaProgress4GL procedure that defines a database query for atable, or for ajoin
between multiple tables, and alist of fields from those tables to present to the user. It definesa
temp-table (named RowObject) with that field list. It is designed to operate transparently in a
distributed environment, asareall the other components of Progress Dynamics. Todothis, each
SDO can run in an AppServer session on a server machine where the Progress Dynamics
Repository database and/or the application databases are located. The SDO loads data as
requested into its temp-table, and sends that temp-table over to aclient session that in principle
runs without any direct database connection of its own. Designing for client sessions without a
database connection prepares you for deploying your application with the Progress WebClient.
This means that user sites, which can be anywhere in the world, do not need a preinstalled
Progress run-time session connected to a central server or servers where the databases and the
supporting application business logic are installed.

Each client session runs what is called a proxy version of the SDO. This proxy version has the
sametemp-table definition. It can receive datafrom the server, makeit available to other objects
(such as Browsers and Viewers) in the client session, collect updates, and pass them back to the
server. Progress Dynamics handl es the connection between client and server objectsinternaly.
If you have defined the logical name of the application Service for your SDOs, and properly
configured it in the framework (as described in later chapters), the framework will properly
initialize your SDOs and other objects. The objects will communicate with each other so that
datais made available on the client efficiently and automatically.

NOTE: Progress Dynamics supports both static and dynamic SDOs, SBOs, Browsers, and
Viewers. However, most of the material in this manual assumes you are working
with dynamic objects sincethey arethe natural domain of theframework. For clarity,
when speaking of only dynamic objects, the dynamics class name may be used asa
shorthand. For example, the class name for dynamic SDOsis DynSDO.
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Figure 5-1 shows the basic interaction between the server DynSDO and the client proxy
DynSDO.

Client AppServer
Toolbar
DynSDO proxy DynSDO
Browser Viewer
Figure 5-1: Interaction between the server and client proxy DynSDO

Datais loaded from the database into the RowObject temp-table on the server and sent to the
equivalent temp-table in the client. Data from the temp-tableis displayed in Browsers and
Viewers. Y ou can update recordsin aViewer (or sometimesin aBrowser). Any updates go into
asimilar temp-table called RowObjUpd containing only updated and added records; these are
sent back to the server. Validation logic to assure that all changes are correct is normally
executed on the server so that the application database will be availablefor lookups and updates
of related records. Validated changes are written back to the database in the server session.
Again, al required server-side objects are started automatically as needed. The client session
actsin effect asif all the data were available locally. In fact the same application could run
entirely on the client, with alocal database connection or adirect client/server database
connection, simply by configuring it that way, and everything would work exactly the same.

SDO data logic procedure

The SDO gets data back and forth from client to server properly without any coding at al onthe
developer’ s part. But updates to that data almost always require some degree of validation, and
perhaps the execution of other business logic to update related tables or to do whatever elseis
required. This businesslogic isthe essence of your application.
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The SDO is designed to make it as easy as possible for you to define at least thefirst level of
business logic, that which applies to updates to a specific table, within the SDO, so that table
validation will be executed reliably whenever changes occur to the data in that table.

Later chapters discuss the details of defining businesslogicin your application. So that you can
use the Object Generator and understand what it creates for you, this section covers some of the
basics.

The Object Generator can, in acompletely automated way, create a dynamic SDO for a set of
fieldsin atable that handles all the basic operations for you. A major accomplishment for
SmartDataObjectsin Progress Dynamicsisthat they have been madefully dynamic objects, like
most other framework components. This means that the individual source procedures have
simply disappeared, and have been replaced by datain the Progress Dynamics Repository that
describes everything the application needs to know about the object: its query, itsfield list, its
Application Service logical name, and so forth. A single “dynamic SDO” procedure is able to
read the data for any SDO and create the query, temp-table, and other constructs at run time.

The Object Generator writes all business logic relating to the SDO to a separate source
procedure. This Data Logic Procedure becomes a super procedure of the SDO at run time, so
all theinternal proceduresit contains effectively become part of the SDO when it executes. The
Object Generator creates these Data L ogic Procedures as part of the overall SDO generation
process and even fillsin some of the validation logic that can be derived from looking at the
database schema.
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Figure 5-2 illustrates the whole “family” of objects that make up an SDO.

Client AppServer

Logic.p
preTransaction Validate
beginTransaction Validate
endTransaction Validate

v v

DynSDO proxy DynSDO

—

Logic d.p
<colunn> Validate
rowObjectValidate

Figure 5-2; Business logic procedure

There are four separate compilable procedures that make up an SDO:

1

The full SDO procedure, which for dynamic SDOs, is a completely Repository-based
object.

The client-side “proxy” version of the SDO procedure, which has server-side logic
compiled out.

The SDO and Logic Procedure proxy files are simple “wrapper” procedures that set a
preprocessor value signaling that they execute on the client, and then include the full SDO
procedure or Logic Procedure, so that the executable code existsin only one place. Again,
for dynamic SDOs, the file does not exist on disk. It is acompletely Repository-based
object.

The server-side Logic Procedure for the SDO, where validation logic requiring database
accessiswritten.

A client-side proxy for the Logic Procedure, where the devel oper writes validation logic
that can be executed without reference to the database.
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Thereis one more 4GL source file not shown, the include file containing the definition of the
RowObject temp-table shared by all the other procedures. The Object Generator creates all of
these for you.

Theillustration in Figure 5-2 shows some examples of specially hamed internal proceduresin
the Data Logic Procedure, such as rowObjectValidate and preTransactionValidate, where
particular types of validation logic go, depending on when it should execute, whether it can
execute on the client or whether it must execute only on the server, and what kind of operation
(Create, Write, or Delete) it appliesto. The details of how to use these hooks are discussed in
Chapter 10, “Building Basic Business Logicin aProgress Dynamics Application.” Thischapter
discusses some examples of logic created for you by the Object Generator.

522 SmartDataBrowser basics

The SmartDataBrowser, or more simply Browser, is a Progress frame with abrowse control in
it. It includes agreat deal of supporting behavior and a number of propertiesto allow browse
control to interact with other objects in the application to:

. Display and scroll through recordsin arelated SDO.
. Enable and disable toolbar buttons as certain actions occur.

. Reset record position to a selected record so that other objects such as Viewers can display
and update fields from the same record.

Thestandard Version 9 SmartObject set includes both astatic Browser procedure and adynamic
Browser. In releases of the ADM and SmartObjects before the introduction of Progress
Dynamics, you must always define a dynamic Browser as an instance in a particular Window,
because code written into the Window procedure holds the property settings for the Browser,
including its column list, size, etc.

Y ou can use bath static and dynamic Browsers with Progress Dynamics, but the framework
tools are designed to generate dynamic Browsersfor you. Because Progress Dynamics can store
instance properties in the Repository, you can define Browsers as entirely data-driven objects
without associating them with a particular container. This allows you to use your Browsersin
many different windows, without needing any sourcefile proceduresfor themat al. Also, if you
need custom code to extend the behavior of the Browser, you can write it into a custom super
procedure, so thereis till typically no need for static Browser procedures.
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Onetypical way to use a Browser in an application is to define the Launch Container property
for the Browser where you identify the associated maintenance window you want Progress
Dynamicsto run when auser wantsto update a sel ected record. Alternatively, you could design
asingle window with a Browser together with aViewer, on the same page or on different pages
of atab folder. The Viewer will always display the currently selected row, allowing the user to
update the row there. A dynamic Browser can also be made updateable itself.

As described in the “ Progress Dynamics Links’ section in Chapter 8, “Using the Progress
Dynamics Container Builder,” Progress Dynamics provides nhumerous extensions to standard
SmartDataBrowser behavior. In addition to the Launch Container property used to associate the
Browser with a maintenance window, various toolbar functions can also act on the currently
selected record, including viewing or editing comments for the record, and viewing the audit
trail for arecord. Toolbar functions can also act on the entire data set displayed by the Browser,
including dataexport functionsto send the datato Excel or to aPrint Preview tool, and filtering
the data set or repositioning to a particular record.

The Progress Dynamics Object Generator described in this chapter creates a dynamic Browser
for you, for each table you select.

5.2.3 SmartDataViewer basics

A SmartDataViewer, or Viewer, isaProgressframe containing fill-insand other representations
of fieldsin asingle SDO RowObject record. Y ou can also extend it to have buttons, rectangles,
and other visual objects. Generally a Viewer displays the currently selected record in an SDO
query (which can also be the selected record in a Browser linked to that SDO). Itsfields are
enabled when data entry is permitted. When a user types changes into an existing record, the
Save, Reset, and Cancel buttons of the associated toolbar become enabled. On Save, al
changesarereturned by the SDO to the server for validation. If the user clicksonthe Add button
in atoolbar, then initial values are displayed in the Viewer, and the user can use it to enter other
data for the new record. If the user clicks on the Copy button, then the Viewer'sinitial values
match those of the previously selected record. On Delete, the currently selected record is
deleted.

The Object Generator creates adynamic Viewer for each table you select. This Viewer hasthe
samefield list asthe default dynamic Browser that can be generated. Thislist can include either
al thefieldsin the SDO (minus Object I D fields), or those fields specified in the Entity
Maintenance tool.

NOTE: See Chapter 4, “Preparing to Build Application Objects,” for more information.
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ThisViewer hasone or two columns of fields, in thetab order specified either by the SDO field
list or the Display Field list. The Object Generator calculates the layout of the fieldsin the
Viewer. You can use the SmartDataField Maintenance tool, described elsewhere, to set the
Viewer'sother properties, including the exact position of fiel ds, the use of dynamic L ookup and
Combo objects on fields, and the use of additional visual objects on the Viewer.

A dynamic Viewer can also have a custom super procedure, when you need to write 4GL code
to specializethe Viewer’ sbehavior. The codein the custom super procedure can respond to both
programmatic events in the object (such asinitialization) and User Interface events.

5.3 Using the Object Generator

CAUTION: If you use the Object Generator to regenerate SDOs and you have coded custom
logic into the data logic procedures, you must ensure that those procedures are
backed up before using the Object Generator. The procedures will be overwritten
by this process.

The Object Generator tool creates SDOs, Browsers, and Viewers for all the tables you select.

From the AppBuilder window, select Build — Object Generator. The Object Generator tool
appears, as shown in Figure 5-3.

* Object Generator i =] B
File Options Window Help
Exit Help
Generate objects:
¥ Dataohjects ¥ Data fields [~ Browses [~ Viewsrs | J | I Fun silent?
Obiects |SCM| D ataDbijects] DataFields] Browses] Yiswers] Logging]
Database: [Ha 3 Select Al | Deselect Al
Table name |Entity mnemonic | Datahase name |Description |
Eenefitz BEMEFITS sports2003 The benefits table contains employes benefits.
EillTo < Mot Available > sportg2003 The billto table containg bil to address information for an orde=—
Ein < Mot Awailable » sports2003 The bin table iz used to reprezent the binz in each warshous
Customer CUSTOMER sports2003 The customer table containg customer information including
Department DERARTHME sports2003 The department contains a master listing of departments.
Emploves EMPLOYEE sports2003 The employee table stores emploves information including ne
F ariily FAMILY sports2003 The fariily tabla tracks an emplayes's family
Feedback < Mot Awailable > sports2003 The feedback table allows customers to provide feedback a
InwentomT rans < Mot Awailable » zports2003 The inventorytrans table containg information about the mow
Irvoice < Mat Awailable » sports2003 The invaoice table containg tranzactions for the receivable me
Item ITEM sports2003 The item table provides a quick reference for items in stock, ¢
LocalDefault < Mat Awailable > sports2003 The local default table contains default information for the ap
Order ORDER sports2003 The order table containg order header information. -
|Dbiec:t Gereratar... S

Figure 5-3: Object Generator with multiple tables selected
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A series of check boxes at the top of the window allows you to chose what types of objectsto
generate. In the same row is the green-arrow button which you press to initiate the object
generation. Alongsideit isthe Run Silent check box which givesyou the option of suppressing
message display while generating objects.

The tab folder has several pages on it, each with a specific purpose.

Pages

Objects— Thispage displaysalist tables belonging to the combo-sel ected database. This
isfor selecting the tables for which various objects will be generated. Multiple tables can
be selected by using the cTrL key while clicking with the command button on the mouse.
If the Data objects check box is not selected, the combo changes to display Product

M odule and the DataObjects belonging to the sel ected product module are displayed, so
existing SDOs can be used to generate Browsers and Viewers. The green-arrow button is
also disabled until an object typeis selected for generation.

SCM — This page is only enabled when working through an SCM session and isfor
defining related options such as product module. Currently, the only SCM tool supported
is Roundtable.

Data Objects — This page is for defining parameters related to generating SDOs. It is
only enabled when the Data Objects check box is selected. Datalogic Procedure
parameters are also defined here.

Data Fields— This pageisfor defining parameters related to generating Datafields. Itis
only enabled when the Datafields check box is selected.

Browser s— Thispageisfor defining parametersrelated to generating Browsers. Itisonly
enabled when the Browsers check box is selected.

Viewers— This pageisfor defining parameters related to generating Viewers. It isonly
enabled when the Viewers check box is selected.

L ogging — This page displays the progress of object generation viaatwo-paned display;
the left pane shows atreeview of the object generation steps while the right pane shows
the details of any selected item on the treeview. It automatically gets the focus when the
object generationisinitiated and isdynamically popul ated, so that object creation progress
progress can be tracked. It is cleared once you press the green-arrow button again.
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5.3.1 Object preferences
Choose Options- Preferences to bring up the Object Generator Preferences dialog box.

* Object Generator Preferences 128 =18l x|

File Window Hslp

Exit Help

Preferences |

Data Object

Object type: [DynS00 -
Product module: [ af-app / ICF Appserver Procedu ~

Suffix: |fullo . ¥ Follow joins on
¥ Prompt before ovenwiting AppServer partiion: | <Mone> =

Sort order: & By order
By field name

Data Logic Procedure

Object type: [DLProc -
Product module: [ af-app / ICF Appserver Procedu ~

Suffix: |logep.p 8

[ Data Field

Object type: [ DataField -

Froduct module: =

[~Smart Data Brovser

Objeet type: | DynBrow -
Product module: [ af-app / ICF Appserver Pracedu ™

Suffix: |fully .

[“Smart Data Viewer

Object type: | Dyniview =

Suffix; | view

PFroduct module: | af-app / ICF Appserver Procedu ¥

Restore Defauls)

Table 5-1 describes the preferences.

Table 5-1:

Object Generator preferences

(10f 2)

Option

Description

Data Object

Specify the default entries Dynamics should use on the Data
Objects page of the Object Generator.

Data L ogic Procedure

Specify the default entries Dynamics should use on the Data
Logic Procedure section of the Data Objects page of the
Object Generator.

Data Field Specify the default entries Dynamics should use on the Data
Fields page of the Object Generator.
SmartDataBrowser Specify the default entries Dynamics should use on the

Browsers page of the Object Generator.

SmartDataViewer

Specify the default entries Dynamics should use on the
Viewers page of the Object Generator.
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Table 5-1: Object Generator preferences (2 0f 2)
Option Description
Sort Order Specify the default sort order to usefor recordsfrom your data

sources. Sort by tab order or alphabetically by field name.

Follow Joins By default, Dynamicsdoes not enablethefollow joinsfeature.
Here you can choose to change the default for al AppServer
partitionsor for just aparticular partition. See* Follow Joins,”
for more information on the feature.

5.3.2 Objects page

The Entity M nemonic column displays the dump name - an 8-letter acronym assigned by
Progress at the time the tableis created. I the table has not been imported using the System —
Entity Import tool from the Progress Dynamics Administration console, the field will display
<Not Available>, indicating that the entity is not valid for generating objects based on it.

5.3.3 SCM page

The Sour ce Code M anagement page has settings specific to using the framework together with
the Roundtable SCM system. Generally you should not modify these settings; they are
discussed more in conjunction with other SCM information in other documentation.

5.34 Data Objects page
Settings for SDOs are defined on the Data Objects page, shown in Figure 5-4.

Roat folder: IC:a’da’wDrk EI ¥ Create missing folders relative ta the roat directany ?
Datalbject
Object type: | DynSDO j Field sequence: ™ By arder " By field hame
Product module: [EMP [ Employess | j I'; g;fopﬁs;inzuxa“datim
Relative path; |emp Follow depth:lD—

Mame suffis: |fullo

Appserver partition: | <Monex j

Datalogic Procedure

Obiject type: | DLProc j Yalidation based an:
tandatarny field
Product module: [EMP [ Employees | j F In:;;::b':m;ip

Relative path: |emp

Mame suffis: |logcp.p

Template: Irya’obifrytemlogic.p

Figure 5-4: The Data Objects page of the Object Generator
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Above the DataObj ect and DataL ogic Procedur e framesisafield to select theroot folder, as
described in Table 5-2.

Table 5-2: Data Objects page general fields
Option Description
Root Folder Thisprefix formsthefirst part of the physical location on disk
where files will be stored. The Relative Path makes up the
second part.
Create Folder if missing | Thischeck box isused to create physical folder on disk if the
one specified does not exist.

The settings are described in Table 5-3.

Table 5-3: Settings for data objects
Option Description
Object Type DynSDO isthe only type listed.
Product Module The product module where the data objects will be generated is
selected from this combo box.
Relative Path This suffix forms the second part of the physical location on disk

where.i fileswill be stored. The Root Folder makes up thefirst part.

Name Suffix The ending that is added to the Entity Mnemonic (dumpname) for
each table to form acomplete name for the SDO procedure. Y ou can
change this to something other than fullo if you like.

Field Sequence See “Field Sequence.”
SuppressAll See “Suppress All Validation.”
Validation

Follow Joins See “Follow Joins.”
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Create new SDOs or use existing SDOs

Asdiscussed earlier, to use existing SDOs you would have to uncheck the Data Objects check
box. Thereason for thischoiceisthat you might want to make some changesto your SDOs after
generating them, but before generating Browsers and Viewers based on them. These are some
of the ways in which you can edit your SDOs:

Remove some fieldsfrom some SDOs— Inthiscase, you select all fieldsin the tablefor
the generated SDOs. The Display Fieldslist that you might have edited in Entity
Maintenance tool affects only the fields added to dynamic Browsers and Viewers, not
SDOs. In some cases, there might be fieldsthat are never used at all on the client, and that
are updated only by server-side businesslogic that is executed when arecord is created or
updated. Since the SDO’s primary function isto send datato the client and to receive and
validate updates that come back, you do not need to include these fields in the field list.
By removing them, you can improve performance by reducing the amount of data sent to
the client. Sometimes, in a case where the number of fieldsin atableis quitelarge (which
can cause problemsin SDO generation), you will find that many of these fields are used
only in back-end processing.

Otherwise, you should leave al fieldsin the “full” SDO that is generated here. Y ou can
create alternative SDOs with a subset of fields later to use, for example, in Browsers that
just show afew fieldsfor record sel ection purposes. However, you should alwayshave one
“full” SDO through which updates can pass.

M ake some fields non-updateablein an SDO — If you do this, it means that the field
should never be modified, but only displayed, on the client. If you mark fieldsin an SDO
as non-updateable, then aViewer generated from the SDO will have those fiel ds disabled
by default.

Join in other tables, so that useful descriptive fields from them can be displayed —
For every foreign key relationship in atable (for example, Order. CustNum), the key value
used asthejoin field might not be meaningful to auser who is, say, updating or adding
Orders to a Customer. For this reason, you might want to join an Order SDO to the
Customer table to display the Customer Name when entering Orders. The Object
Generator does these joins automatically for tables whose keys and field names conform
to the Progress Dynamics naming standards. For existing databases that do not observe
this convention, you need to do some of thisyourself. Note that normally you should make
fields from additional tables non-updateable, so that your SDO is only displaying that
descriptive data, and never trying to update both ends of ajoin through a single object.

So asafirst passthrough your tables, you should generate Data Objects so that you can modify
SDOsin the AppBuilder as needed.
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Then as a second pass through the objects, you can create Browsers and Viewers based on the
modified SDOs. When you do this, the Table browser changes to display SDOs instead, as
shown in Figure 5-5.

* Object Generator B i =] B
File Options Window Help
Exit Help
Gererate objects:
[~ Datachjects [~ Data fields ¥ Browses |V Viewsrs | all_ Run silent?
Obiects |SCM| [ atabbjects] DataFields] Browses] Viewers] Logging]
Product module: {1 SRR EEE=0N] Select Al | Deselect &l

MName |Class [Madule |Description =

customerfullo DynsDO n]3 D500 for customer

itemfullo DynsD0 0OE DpnS00 for item

orderfullo DynsSDO aE DynSDO For order

orderlinfullo DynS00 0OE DynSDO for orderline
|Enter data or presz ESC to end. v

Figure 5-5: Object Generator showing existing SDOs

Now you can select one or more SDOs, check the Browser s and/or Viewer stoggle boxes, and
have those objects created.

Suppress All Validation

The Suppress All Validation toggle box is checked by default, and you should almost always
leaveit that way. If you uncheck it, then any field validation expressions defined in the schema
will be compiled into the SDOs temp-table definition, and in turn into visual objects such as
static Viewersbuilt from the SDO. If this happens, then validation logic involving CAN-FIND
expressions or other code requiring a database |ookup will fail at run time, because there is no
local database connection. In fact, a static procedure requiring a database that is not connected
will not even load without error in the client session. In addition, schemafield validation code
will not be available to any dynamic object, so it will not be executed reliably in any case.
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Other kinds of schemafield validation are best left out as well. The default behavior that is
compiled into aframe field with validation on it isto block an attempted LEAV E event on the
field until its value is correct. A user could trigger aLEAVE event by pressing a button, in
addition to tabbing out of the field. This behavior would be inappropriate. In general, it is not
good GUI design to force validation of avalue in afield before entering something in another
field. Y ou can write schema field validation into the client-side proxy for the SDO so that it is
executed when the user triesto have all updates accepted, but before the record goes back to the
server. If certain fields need specific validation, you can write code for thisin the custom super
procedure for the object, if it is dynamic, or into the object itself if it is procedure-based.

Field Sequence

The Field Sequenceradio set lets you choose whether the order of thefieldsin the SDO will be
according to the Order defined in the schemafor the table (the default) or in alphabetical order.
Y ou can modify the order in the SDO &fter it is created. The Display Fields order determines
the order of fieldsin default visual objects.

Follow Joins

The Object Generator can create joins to other related tables automatically, if your database
schema conforms to the Progress Dynamics conventions described in Chapter 2, “ Database
Design Principles in Progress Dynamics’ and Chapter 4, “Preparing to Build Application
Objects.” This means you must meet the following conditions:

e Your join fields must be conformant Object ID fields with names derived from the table
name.

e Youmust have an Entity Description field with an appropriate name; or you could have
identified the Entity Description field in Entity Maintenance.

If these conditions are met, and you set the Follow Joinstoggle box checked on (default is off),
then the Object Generator adds joins to other related tables to the SDO query, and adds the
Entity Description field for each other tableto thefield list. Y ou can then add these fieldsto a
Browser or Viewer for the SDO.

If your database does not allow the framework to determine the proper joins and related fields,
you can add these other tables and fields yourself after the SDOs are generated, as described
earlier.
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DatalLogic Procedure

The settings for the contents of this frame are described in Table 5-4.

Table 5-4: Settings for DatalLogic procedure
Option Description
Object Type The object type is selected from this combo, typically DLProc.
Product Module The product module where the Datal_ogic Procedure will be

generated in is selected from this combo box.

Relative Path This‘suffix’ forms the second part of the physical location on disk
where .p fileswill be stored. The Root Folder makes up thefirst part.

Name Suffix The ending that is added to the Entity Mnemonic for each table to
form acomplete namefor the Logic procedure. Y ou can changethis
to something other than Togcp if you like, but the .p extension hasto
remain the same.

Template The procedurefile that is used asthe basis for generating the Logic
procedure associated with the SDO. Again, you would not normally
change this name; if you want to customize it, the same caveats
apply as for the SDO template name.

SDO validation logic generation

The Object Generator creates a Logic procedure for each SDO and puts some of theinitial
validation logic in place, based on what it can derive from the database schema. Thiscan bea
useful starting point for your SDO logic, which you can edit and extend as necessary. Chapter
11, “Building Advanced Business Logic in a Progress Dynamics Application,” discusses
writing code of this kind in more detail.

As an example, the Logic procedure for the Customer SDO contains these three internal
procedures that come from the Object Generator:

. RowObjectValidate
. createPreTransVaidate

. writePreTransValidate
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The Validation based on setting controls what kind of logic gets generated:

. Mandatory fields— If checked, mandatory fieldsareincluded in the RowObjectValidate
validation procedure.

. Index member ship — If checked, unique fields are included in the RowObjectValidate
validation procedure.

RowObjectValidate

RowObjectValidateisthe procedure executed on the client side of the application when arecord
issaved, but before it is sent back to the server. Validation that can be done without database
lookups can be placed in this procedure. The isFieldBlank function checks whether afield is
either blank or has the unknown value:

Purpose: Procedure used to validate RowObject record client-side
Parameters: <none>

DEFINE VARIABLE cMessageList AS CHARACTER NO-UNDO.
DEFINE VARIABLE cValuelList AS CHARACTER NO-UNDO.

IF isFieldBlank(b_Customer.Comments) THEN
ASSIGN cMessagelist = cMessagelist +
(IF NUM-ENTRIES(cMessagelist,CHR(3)) > O THEN CHR(3) ELSE '':U) +
{aferrortxt.i 'AF' '1l' 'Customer' 'Comments' "'Comments'"}.

IF isFieldBlank(b_Customer.Country) THEN
ASSIGN cMessagelist = cMessagelist +
(IF NUM-ENTRIES(cMessagelist,CHR(3)) > O THEN CHR(3) ELSE '':U) +
{aferrortxt.i 'AF' '1l' 'Customer' 'Country' "'Country'"}.
/* Additional similar validation omitted. */
ERROR-STATUS:ERROR = NO.
RETURN cMessagelist.

END PROCEDURE.

NOTE: When thisprocedure is executed, the saved record is available in a buffer with the
SDOs principal table name preceded by b_. The procedure builds up a message list
(using a standard variable available to al such procedures) of any error messages
generated. The validation check itself is handled by theincludefile, aferrortxt.1,
which takes avariety of possibleincludefile parameters, asdescribed in Chapter 11,
“Building Advanced Business Logic in a Progress Dynamics Application.” The
framework accumulates any error messages so that it can return all errorsto the user
in one call.
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The second validation procedure Progress Dynamics generates handles new record creates and
isintended to execute on the server side of the SDO. This procedureis
createPreTransValidate, whichmeansthat thisisrecord CREATE validation that runsbefore
the server-side update transaction begins. This example verifies that the CustNum value entered
does not already exist in the database. Even though Progress would catch this error at the
database level and report it (because there is a unique index on the CustNum field), it isvery
useful to catch these types of errorsin application code before getting down to the default
Progress error message generation. Thisway, you have control over the text of the error
message (which will include an intelligible form of the table name, based on the Entity Short
Description, etc.), and how it is handled:

Purpose: Procedure used to validate records server-side before the
transaction scope upon create
Parameters: <none>

DEFINE VARIABLE cMessagelList AS CHARACTER NO-UNDO.
DEFINE VARIABLE cValuelList AS CHARACTER NO-UNDO.
IF CAN-FIND(FIRST Customer
WHERE Customer.CustNum = b_Customer.CustNum) THEN
DO:
ASSIGN
cValueList = STRING(b_Customer.CustNum)
cMessagelist = cMessagelist +
(IF NUM-ENTRIES(cMessagelList,CHR(3)) > O THEN CHR(3) ELSE '':U) +
{aferrortxt.i 'AF' '8' '"Customer' '' "'CustNum, '" cValuelList }.
END.
ERROR-STATUS:ERROR = NO.
RETURN cMessagelist.

END PROCEDURE.
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Thethird exampleisthe procedurewritePreTransValidate, which executes on the server side
for all database write operations of new or existing records. This variation on the previous|ogic
for CREATE checks whether thisis awrite of a new record by using a standard function
isCreate(), andif not, verifiesthat the CustNum valuein the record does not match the CustNum
of some other existing database record:

Purpose: Procedure used to validate records server-side before the
transaction scope upon write
Parameters: <none>

DEFINE VARIABLE cMessagelList AS CHARACTER NO-UNDO.
DEFINE VARIABLE cValuelList AS CHARACTER NO-UNDO.
IF NOT isCreate() AND CAN-FIND(FIRST Customer
WHERE Customer.CustNum = b_Customer.CustNum
AND ROWID(Customer) <> TO-ROWID(ENTRY(1,b_Customer.RowIDent)))
THEN DO:
ASSICN cValuelList = STRING(b_Customer.CustNum)
cMessagelist = cMessagelist +
(IF NUM-ENTRIES(cMessagelList,CHR(3)) > O THEN CHR(3) ELSE '':U) +
{aferrortxt.i 'AF' '8' 'Customer' '' "'CustNum, '" cValuelList }.
END.

ERROR-STATUS:ERROR = NO.
RETURN cMessagelist.

END PROCEDURE.

5.3.5 The DataFields page

This page givesyou the option of generating Data Fields. Data Fields are the Repository objects
that represent individual application database fields. As discussed in Chapter 2, “ Database
Design Principlesin Progress Dynamics,” it isusually best to go ahead and generate Data Fields
when you import tablesinto the Repository. If you have donethis, you should not need to check
the Generate Data Fields toggle box. If you have not already generated Data Fields for your
tables, then you should do it here. The DataFields page is shown in Figure 5-6.

Product Module: | sm-maodule [ smoke module |
Object Type: |DataField
I~ Use Data Ohject fields

Ll

Figure 5-6: DataFields page
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Although DataFields are not SmartObjects in the traditional sense of being procedure-based
objectswith a procedure handle and super proceduresto provide behavior and so forth, they are
represented in the Repository asif they were SmartObjects. Each DataField has both an Object
record and a SmartObject record. Attribute Values are associated with each DataField Smart
Object record as for any SmartObject. When you generate DataFields for the fieldsin your
database, these attributes are assigned for each field:

. ObjectName (CHR) — The ObjectName of aDataField isits TableName and FieldName,
separated by adot.

. DatabaseName (CHR) — Thelogical database name of the field' s table.
»  TableName (CHR) — The table containing the field.

. FieldName (CHR) — The unqualified field name.

. Label (CHR) — Thefield format, derived from the database schema.

. ColumnLabel (CHR) — Thefield’'s Column-Label from the schema.

. Format (CHR) — The field’s Format, also from the schema.

. Help (CHR) — Thefield’s Help string, if any, from the schema.

. Mandatory (LOG) — Whether the field is marked as mandatory or not.

. FieldOrder (INT) — Thisisby default the value of the_Order field for the database field.
It could be modified in an SDO instance to reflect a change in the ordering of fields.

*  VisualizationType (CHR) — Thisisthe View-As property of thefield.
. InitialValue (CHR) — The Initial attribute of the field in the schema.
. DataType (CHR) — Thefield’'s data type.

Any SmartObject has attribute valuesfor its“master” object, which are the defaults defined for
the object wherever you useit. You can then extend or override these values when you use the
object in aparticular context. For a SmartObject, this would be, for example, when you use an
SDO, Browser, or Viewer in aparticular Window. The object takes on additional attributes such
asits position, which do not apply to the master object, and you can override other attributes
(for example, which fields are enabled) for thisinstance of the object.
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Though not a true SmartObject, the DataField also has master and instance attributes. The
master attributes are those derived from the database schema. These master attributes form the
basis of any use of thefield in aField Container object. In the case of astatic SDO, thefield list
is defined within the SDO procedure, and the attributes of each field are compiled into that
procedure from the include file that defines the SDO’ s temp-table. However, to support
dynamic SDOs, the field records and their attributes as defined in the Repository make it
possible to generate the SDO out of the Repository as a dynamic object. For this purpose,
instance attributes are generated for each occurrence of afield in an SDO. Thisincludes
additional attributes, such as Enabled, to flag whether thefield is updateable or not in this SDO.
Having these DataFields and their master and instance attributes in the Repository makes it
straightforward for you to convert static SDOs to dynamic ones.

In addition, instance attributes are generated for each occurrence of afield in aViewer. These
attributes record its position, size, and other characteristics. Every Progress widget attribute for
afield can be assigned for afield in a Viewer. The dynamic Viewer, as a data-driven object,
depends on these field definitions and attributes. The static Viewer does not, but as with the
SDO, having the fields and attributes in place will simplify converting static Viewersto
dynamic ones at alater date, to reduce r-code size and simplify application maintenance.

5.3.6 Browsers page

Asdiscussed earlier, you can generate dynamic visual objectsfor your SDOs either at the same
time you generate the SDOs themselves, or later. Each Browser has a column list based either
onthefield list of the SDO or on the Display Fieldslist in the Entity Maintenance if this has
been defined. The framework assigns the dynamic Browsers to the Module you specified, but
of course they have no source code filename or pathname. The Object Name of each generated
Browser is the dump name plus a standard suffix, which is ful1b (for “full Browser”) by
default. To change this suffix, edit the field as shown in Figure 5-7.

Froduct module: [EMP [ Employess |

Object type: [DynBrow

L]l

Mame suffis: |fullbs

I ax mumber of fields: |42
[~ Delete contained D ataField instances
I~ | Use data abject fields
I~ | Use data ohject field order

Figure 5-7: Browsers page fields
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Table 5-5 describes the fields in this display.

Table 5-5: Browsers page fields
Option Description
Object Type The object type is selected from this combo.
Product Module The product module where the Data Fields will be generated.
Name Suffix Text added to the end of the Entity Mnemonic for each table to

form a complete name for the Browser. Typically, the suffix
would be fullb.

Number of Fields The maximum number of fields allowed for the Browser.
Delete contained If checked, this deletes existing DataField Instances for the
DataField Instances Browser.

Use Data Object Fields | If checked, the Object Generator will base the Browser fieldson
those specified in the SDO. If left unchecked, it will default to
al thefieldsin thetable. Thisisonly enabled if generated from
existing SDOs. Thisoptionis only enabled if generated from
existing SDOs.

Use Data Object Field Only enabled if generated from existing SDOs. If checked, the
order Object Generator bases the field tab order on the order specified
in the SDO. If left unchecked, it will base the field order on the
schema. Thisisonly enabled if generated from existing SDOs.

5.3.7 Viewers page

If you check the Viewer s toggle box, the framework creates a dynamic SmartDataViewer for
each selected table, with the same field list as the dynamic Browser. Each dynamic Viewer is
laid out in one or two columns, with field positions based on the field order in the SDO or in the
list of fields specifiedin the Entity Maintenancetool, whichever applies. Visualization typesare
based on the VIEW-AS property of each field inthe schema. Y ou can a so change afew defaults
for the generated Viewers, including:

*  The maximum number of fields to display in the Viewer
*  The suffix to be appended to the table dump name to form the Viewer object name
»  The maximum number of fieldsto display in each column, which can determine whether

the Viewer is displayed in one column or two
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Figure 5-8 shows this page.

Praduct module: I EMP [ Emplayees | j

Object type: I Diprivigim

]

Wiewer name suffix: | viewy
Murnber of figlds: |42

b aimumn fields per column: {16

[Mumber of Fields ta add ta the viewer|

[~ Delete contained DataField ingtances
I~ | Use data ohiect figlds
I~ Use data object figld order

Figure 5-8:

Viewers page fields

Table 5-6 describes the fields in this display.

Table 5-6: Viewers page fields
Option Description
Object type The object type is selected from this combo box.

Product module

The product module where the Data Fields will be generated inis
selected from this combo box.

Name suffix

The ending that is added to the Entity Mnemonic for each table to
form a complete name for the Viewer. Typically, the suffix would
be viewv.

Number of fields

The maximum number of fields allowed on the viewer.

Max number of fields
per column

The maximum number of fields allowed in one column before the
next column is rendered.

Delete contained
DataField instances

If checked, thiswill delete existing DataField Instances for the
Viewer. The original viewer fields replaced by SDFswill be
restored tothe viewer.

Use data object fields

If checked, the Object Generator will base the Browser fields on
those specified in the SDO. If left unchecked, it will default to all
thefieldsin thetable. Thisoptionisonly enabled if generated from
existing SDOs.

Use data object field
order

Only enabled if generated with from existing SDOs. If checked, the
Object Generator will base thefield tab order on the order specified
in the SDO. If left unchecked, it will base the field order on the
schema.
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5.3.8 Logging page
The double-pane window looks like the one in Figure 5-9.

DObjects] 5CH] DataObjscts] DataFields] Browses] Yiewers Logging|

|1 Settings
[" 1 Generator
[3 Table: Customer

(- % ERROR!
|" 1 Table: Order

Short Message:

Generation started.

Full Meszage:

Generation started.

Erar Informatio

------- [ Started
(] Generating DataFields
| - 1ot

Figure 5-9: Logging page

The paneontheleft displaysatreeview of the object generation stepswhiletheright pane shows
the details of any selected item on the treeview. It automatically gets the focus when the object
generation isinitiated and is dynamically populated, so progress can be tracked as the objects

are created. It is cleared once you press the green-arrow button again.

5.3.9 Generating objects

When you have completed filling in the pages, choose the green arrow button to begin the object
generation. Enable the Run Silent check box to minimize the amount of feedback the Object
Generator provides. The process could take some time. When the process is complete, the
following message appears:

. g
Dbject Generator B x|

Message Summary | Message Dietail | System Information | Appserver Information |

Object gensration completed successfully. (AF:14lp

Qe 4
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Using the AppBuilder in Progress Dynamics

The Object Generator creates many objects at atime, with common default characteristics. This
isauseful way to get started in building your application, but you might need to make changes
to some of these objects and create additional onesfor different purposes. Y ou can do all of this
through the AppBuilder, as described in the following sections:

. Creating and editing individual objects
. Building viewers
e TheDynamic property sheet

*  Migrating static objects to Progress Dynamics
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6.1

6-2

Creating and editing individual objects

Two reasons for being able to create individual objects are:

e Anobject may need to be extensively customized, unlike one generated by the
Object Generator.

. It isthe only way to create a static object.
Some of these are dealt with under the following sections:

. Creating and editing SDOs

. Creating and editing browsers

. Creating and editing viewers

6.1.1 Creating and editing SDOs
To edit an SDO created with the Object Generator, follow these steps:

1 ¢ Inthe AppBuilder, you can open the SDO either asafile, becauseit isaprocedural object,
or as an object, because the SDO was created in the framework and it is registered in the
Progress Dynamics Repository:

a) Toopenitasaprocedure, select File— Open File or choose Open File from the
AppBuilder toolbar. The standard operating system File Open dialog box appears.
Select the SDO with its .w filename extension.

b) To open the SDO as an object, select File— Open Object or choose Open Object
in the toolbar. The Open Object dialog box appears. It shows the object name
without the filename extension, because the object nameisonly the simple filename.
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L ocate the object based not on the operating system directory it isin, but by its Product

Module or Object Type:
=l
—Filter:
Object filename: Madule: I 0E ¢/ Order emtry j
Type: IDynSDD (Dynamic SmartDatalbiect) |
Object filename Object type code |Product module code [Object description Object path =
itemfullo DynSD0 OE DunS00 for itern oe
orderfulla DynsSDO OE DynSD0O for order oe
orderlinfulla DynSD0 OE DynS00 for orderline oe

4

Object filenarne: |customerfullo

o
|;| Open |
Cancel |

Either way, a design window for the SDO appears:

: SmartData0bject{DynSBO)= _(o] x|

o2

The SDO, as anonvisua object, has no real window. This design window lets you get at

its properties.

2 ¢ To bring up the SDO’ s properties, as with any AppBuilder design window, you can

double-click on the window or choose the Object Properties toolbar button:

Property Sheet - Query-Main

Dbiect; | EETERET

Quer... I Fields... |

X

Query: |[EACH Customer NO-LOCE

4

DLP: Ioea"customerlogcp.p

Ok I Cancel Advanced..

B|
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From the property sheet, you can edit the SDO’ s query, for example, to add another table
tothe primary table, or choose Fieldsto modify thefield list for the SDO, to removefields,
to add fields from a new table, or to change the updateable setting for one or more fields.

3 ¢ Toedit the SDO's query do one of the following:

. From the property sheet, choose Query.

. Choose the Procedur e Settings button in the toolbar or select Tools— Procedure
Settings.

In the Procedur e Settings dialog box, you can change the default AppServer partition
name for the SDO, as well as other settings.

4 « After opening an object, editing it in any way in its property sheet and other dialog boxes,
and returning to the design window, remember to choose Save from the design window.
Changes are only held in memory until you save. This allows you to go in and out of a
property sheet more than once before finishing your changes.

The standard Version 9 ADM product documentation describes all of these optionsin more
detail. They are presented herejust so that you know whereto ook to make the kinds of changes
you are likely to need to make to SDOs you have generated.

Y ou might also want to create additional SDOs, either to join tablesin different waysor to create
objectswith different field lists. Y ou should create additional SDOs with care, however. If you
want to create SDOs designed specifically for browsing small numbers of columns efficiently
so that users can look up arecord to edit in another page or window, that isfine. Avoid a
situation where different parts of your application are updating records through different SDOs
on the same table, because then you can be at risk of not having your business logic execute
consistently.

Generally, let your full SDO be the only one through which updates are done; create others as
needed for browsing or specialized joins. And keep in mind that having fully dynamic SDOs,
thetemp-tabl e definitionsfor the SDOs have become dynamic aswell, so that the dynamic SDO
can support avariable fieldlist as a property of the object. This removes the need to have
multiple SDOsjust to modify thefieldlist. Thefieldlist isaproperty you can set for the dynamic
SDO.

NOTE: The standard AppBuilder preference (Options — Preferences) Qualify Database
Fields with a Database Name must be turned off to create and edit SDOsin Progress
Dynamics. Errors occur when trying to save an SDO when this option is enabled.
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6.1.2 Creating and editing browsers

The Object Generator createsthe first dynamic Browser for each SDO. To edit this Browser, or
to create additional Browsers, use the Browser Property Sheet. Y ou can bring this up for an

existing Browser using the Open Object button or menu item in the AppBuilder. Because the
dynamic Browser is not a procedural object, you cannot accessit viathe Open File dialog box.

To create anew dynamic Browser, follow these steps:
1 ¢ Choose the New button in the toolbar or select File » New from the menu.
2 ¢ Select Dynamic SmartDataBrowser (DynBrow) from the list of object types.

When you create a new browser or open an existing one, it displays with a nonvisual
design window of its own:

i smartDataBrowser - gscddful Ol x|

Dataset Code  |Dataset Description - -

<| i v

The AppBuilder provides a design-time visualization of the dynamic browser, so you can
now edit it using its property sheet.
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3 ¢ Double-click on the design window outside theicon to bring up the property sheet:

40

5¢

6 ¢

74

=
Tite:[>
Query: [BaCH rowobiect =] Oueny A_‘él
Fiels...
L o[
Locked Coluns [0 MasData Guess: [Loo @I
Toop: [
HepD:[r
Folder Window To Launch: |
window Title Field:
Custom Super Froc. | | x|

Geomelry
Column: [1- 00 Width: |6& - 00 & LeftAlgn
Fowe |1.00 Height: 6. 67 " Right-Align

Row Height [0 62
Other Settings
W Cobmrerling [ HoAutvaidsts 2 Open the Duery
I DropT et I Hovon I~ Remave fiom Layout
7 Enabls I~ NoEmptySpace [ Serolbarverizal
I FitlsstCobmn [ Holshels [ Separators
I Hidden ¥ NoRowMarkers 7 Tife Ber
I~ MulipleSelection [ HoTabSto
I Novsission I No/aldate
0K | Cael | pdvanced.. | Help

If you create a new browser, the Product Module isinitialized to the currently selected
Modulein the AppBuilder.

Change the Product Module, if necessary.
Enter a unique object name for the browser and a meaningful description.

Typeinthe name of the SDO from which thisbrowser should be derived. (Thefill-infield
is a Progress Dynamics Lookup, which automatically completes the name for you if you
enter a unique substring of an existing SDO name.) Choose the L ookup button to select
an SDO from the Repository.

When you choose an SDO, the Available Fieldslist is populated with all the names of the
fieldsin the SDO.

If the Browser needs custom 4GL codeto extend its behavior, you canwriteit in aseparate
procedure and attach it to the browser instance at run time as a custom super procedure.

If your Browser needs code of thiskind, enter the name of the Custom Super Procedure.
The procedure does not need to exist yet, but you will get an error if you put your dynamic
Browser into aWindow and try to run it before the custom super procedureis created. Be
sureto include arelative (not absolute) pathname as part of the procedure name, so that
Progress Dynamics can find the procedure at run timerel ative to your application Propath.
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8 ¢ You can aso configure your Browser to display a separate data maintenance window
when:

. The user double-clicks on arow.

. If the Browser contains atoolbar, the user chooses an update button (as described in
Chapter 8, “Using the Progress Dynamics Container Builder”).

The Launch Container field lets you specify adefault name for the dynamic container to launch
when arow is selected.

NOTE: At some point you may design an interface with two browsersin a parent-child
relationship. When the child browser is open in update mode, Dynamics prevents
user changes from occurring in the parent browser. Certain features like the pop-up
menu won't be available on the parent browser.

6.1.3 Creating and editing viewers

The Progress Dynamics framework provides afull-featured dynamic viewer. At the sametime,
the Viewer istypically the object type you customize most frequently in an application, both to
give it aspecific layout (which might include rectangles, buttons, and other additional visual
objects), and to customizeits behavior (to provide specific LEAVE triggers or other Ul events).
The dynamic Viewer as an object supports all of these things: precise layout of fields,
visualization typesfor fields, Ul eventsand trigger code to respond to them, rectangles, buttons,
and more. Y ou can adjust the attributes that control these featuresin the DataField Maintenance
toal.

Dynamic Viewers can be created and edited in the AppBuilder.

When you build adynamic Viewer, you have full control over placement of visual objects,
defining events and trigger code to handle them, adding proceduresto thefile, etc. Create Static
Viewersin Progress Dynamics using the same technique you use to create them in standard
Version 9 Progress ProVision®: Select File— New - Static SmartDataViewer and follow the
Wizard' sinstructions.

6—7
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6.1.4 Changing an object's product module

If you want to change the product modulefor an existing object, you can do so in the Repository
Object Maintenance (ROM) tool.

CAUTION: Before you change the Product Module, you should understand the following

implications of making such a change:

If you use a Source Code Management (SCM) tool, it might not allow you to change the
Product Modul e of the selected object. (Y ou should check your SCM tool guidelinesfirst.)

When you change the Product Module of an object, Progress Dynamics moves the object
in the repository, but it does not move its associated Application Data Object (ADO) file
onthedisk. Y ou must manually movethe ADO filefrom the old Product Modul edirectory
to the new Product Module directory in the central repository. If you do not, you could
experience problems when you deploy your application in a distributed devel opment
environment. If you deploy datasets without first moving the ADO file, Progress
Dynamics could inadvertently load invalid data into atarget repository.

If you change the Product Module for a static object you must manually move both the
static object file, aswell asitsassociated ADO file, from the old Product Modul e directory
to the new Product Module directory. (The repository only stores the association between
the static file and the Product Module.)

If there are any referencesto the object using its old relative path, you must change those
references so that they use the new object path. (Y ou should not have to do thisfor a
logical object.)

Follow these steps to change an object's Product Module:

le

24

3

4 ¢

From the AppBuilder main window, select Build - Repository M aintenance.

Specify Object type, Object name and the Product M odule of the dynamic object you
want to change, then choose Apply.

Inthe TreeView, under the Objectsnode, select the object name. The Repository Object
Control section displaysto the right of the TreeView.

In the Details tab, change the Product and/or Product M odul e sel ections, then choose the
Save button.

A message displays, warning you that you are about to change the Product or the Product
Module for the selected object.
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5 ¢ To make the change, choose Y es in the Confirm Product Module Change alert box.

6 ¢ If necessary, make the additional changes described in the above Caution statement.

6.2 Building viewers

The Progress Dynamics static viewer is essentially the same object as a standard Version 9
SmartDataViewer. It is based on a dightly different template, thefile ry\obj\rysttviewv.w,
which has afew Progress Dynamics-specific definitions at the top, and adlightly different set
of wizard pages to guide you through building the object. Otherwise, it isthe same as the
standard SmartDataViewer.

To build a static viewer, follow these steps:
1 ¢ Fromthe AppBuilder main window, select New - Static SmartDataViewer .

2 ¢ Proceed past the Welcome page of the wizard. The second wizard pageis not in the
standard Viewer wizard. It prompts you for descriptive information about the Viewer:

Static SmartDataYiewer Wizard - Page 2 of 5 ll
Object: Irysttviewv.w rSource Code Management Info ——
Description: I Yersian: |D1 0ooo
ﬁgﬁ:ﬁ OE // Order entry Task: ID
Date: IDSH £/2003
rDefinition Section
Author: I
Purpoze:
Ref.: I—

Elank Definition Section

FeRead Definition Section

Parameters: [:nones | friom Sk
Impart fram

Import Full Yersion Histon

‘ersion notes: Jugt Copy to SER

Created from Template rpsttviewy.w

Help |

‘ Eancell <Eack| Mest > I Einigh ||

3 ¢ Fill inameaningful Description and Purpose. Thistext will be written to the top of the
Definitions Section of the Viewer when you save thefile. To clear the text in the
Definitions Section, choose Blank Definitions section. Then type your Description and
Purpose over again. Choose Re-Read to restore the previously saved Definitions
information.

4 ¢ Inthe Object field, replace the template name with the name of your viewer.
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5 ¢ If you are using Progress Dynamicsin conjunction with the Roundtable SCM system, fill
in the Sour ce Code M anagement I nfo section. Otherwise, leave these fields unchanged.

6 ¢ Choose Next to proceed to Page 3:

Static smartDataYiewer Wizard - Page 3 of 5 5 %E ll

D ata 5 ource filename

"r'ou heed to zpecify the
[+ Fepository data source DataDbject that will be the data

source for this SmartD ataViswer.
| |

[~ Static data source

I Browse... |

Help on DataDbject |

‘ Caneel | < Back |

Einigh |

7 ¢ Choose whether the data source should be from the Repository or Static, and specify
whether the Viewer itself will be Static or Dynamic.

8 ¢ For Data sour cefilename, enter or browse for the name of the static or dynamics SDO or
SBO whose fields will go into the Viewer.

9¢ Choose Next.
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10 ¢ Choose the Add Fields button on the next page to select fields from your SDO or SBO to
place onto the Viewer:

Multi-Field Selector x|

Available Fislds: Selected Fields:

3

d CusthMum

Country
Name
Audd > Address _

Clt_l,l

State

o |SalesRep
Creditlimit
Balance
Tems
Discount
Comments

= Fax =
Ok | Cancel | Help |

11 ¢ Choose OK.

12 ¢ Choose Next in the Fields page, and you are done.

13 ¢ PressFinish inthefinal Wizard page, and your Viewer appearswith adefault field layout:

smarlDala\he.uer :uststwewvw

f' -Credk LIn‘Nt.!l,SUD

“’M:W”Dbcwm: oy (PR

14 « Arrange the visua layout of the Viewer any way you like, then save it.

Y ou can learn more about building SmartDataViewers and using the AppBuilder for both visual
layout and editing code blocks in the standard Progress ProVision documentation.

NOTE: ThePROGRESS 4GL renders radio-set widgets as CHARACTER datatype.
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ActiveX controls
ActiveX or OCX controlsare not supported on Dynamic Viewers. They can, however, be placed
on a Static Viewer asfollows:

1 ¢ Open any existing Static SmartObject or create a new one to place the control on.

2 ¢ Fromthe AppBuilder Palette, click onthe OCX icon to place an OCX control on the Static
SmartObject:

Palette |

Ienu

Kﬁﬁ@ﬁ@ﬁ%@w&ﬁﬂﬁﬂngﬁ

FRBARBO VRER B RRE LR

3 ¢ Thefollowing dialog appears, prompting you to select a control:

Choose Control |
Avvailable Controls: Ok I

Microsoft Office PivotT able 9.0 ;I C |
Microzoft Office Record Navigation Control 9.0 e |
Microzoft Office Spreadsheet 9.0

Microzaft ProgressBar Contral, version 5.0 [SP2)

Microzoft ProgrezsBar Control, version 6.0 Browse... |
Microzoft Rich Textbox Contral, version 6.0

Microzoft Scriptiet Compaonent Help |
Microsoft Shell Folder Yiew Router -

Microsoft Slider Cortrol, version 5.0 (SP2
Mi T o
Microzoft StatusB ar Contral, version 5.0 [SP2) ;I
k. + T mankral i cn

nnnnnn Chobnl ar i

— Microsoft Slider Control, version 6.0

F CNWANNT Yepstem32WMSCOMCTL.OCK

4 ¢ Select acontrol and click OK.

5 ¢ Placethe new ActiveX control on the Static SmartObject as follows:

: SmartObject - Unkitlee =1oO1 x|

6 ¢ Save changes.
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6.3 The Dynamic property sheet

Thistool is specifically aimed at simplifying the task of applying attributes or propertiesto a
dynamic object. It has been added to the AppBuilder (specifically for Progress Dynamics), the
Toolbar and Menu Designer, and the Container Builder.

It provides an intuitive way of applying Repository based attributes and events to individual or
multiple objects simultaneously. It also provides for reverting to the original attribute value
where an attribute has been overridden, and where changes have not yet been saved.

An advanced filtering mechanism has also been added to this utility to simplify searches.

It supports customization through the use of result codes and allows you to assign default
attribute and event values, and to override these values for alternate customizations.

6.3.1 User interface

The Dynamic Property Sheet functionssimilarly to an ActiveX property sheet and somewhat to
the AppBuilder Properties Window. It consists of a non-modal window with alist of all
allowable properties that can be modified for a specified object.

It depends on the tool being used (AppBuilder, Container Builder or Toolbar and Menu
Designer) to register the object or objects which will have attributes assigned. The object may
bean object whichiscontained in another object, such asadynamicfill-infield that iscontained
in aDynamic Viewer. Or it can be amaster object that is not necessarily contained within
another object, such as adynamic window, or adynamic SmartToolbar. Only attributesthat are
applicable to an object are displayed, based on where the object fitsinto the class hierarchy.
Additionally, run-time properties are a so displayed.
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There will always be only one instance of the property sheet per session. Thiswindow is
structured to so it can be called from multiple areas and refreshed accordingly, as shown in

Figure 6-1.
* Dynamic Properties 2 |I:||_|
Container: Icustomerfullb o) | Elosel
Object: Icustomerfullb J Class: IDynBrow J
Result Cade: | <Defait> | ozl
Attributes |Events|
Filter
’7Attnbute Ic:a Group: |<AII> ﬂ
Attribute ™ Walue Reszult Code  |Group| =
I- -

-

Determines whether the width of the browse is caloulated to the exact width it should be for the fields it ;I
cottains.

I]

Figure 6-1: Dynamic property sheet

6.3.2 Description fields
Thefirst group of fields at the top of the window describe the object:

. Container — Displays the container name.
. Object — Displays adrop-down list of objectsin the container.

. Class — Displaysthe object type. It is only enabled for objects whose class can
change and displays alist of alowable aternatives.

. Result code — Displaysalist of al possible result codes that are currently defined
in the system. Two other entries are available: <DEFAULT> isthe default attribute,
which is used for displaying the default attributes having no result code; <ALL>
displaysall result codes. Upon changing the value, the browser is refreshed with the
selected result code.
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6.3.3 Tab folders

The lower part of the window is occupied by two tab folders: Attributes and Events, the two
applicable components.

Attributes

The Attributestab shows adata grid of all the attributes for the selected object. It actsasan
updateabl e browser, allowing changes to be made to the selected row, where applicable. The
columns are as follows:

e Thefirst column shows a check box for the selected row, which is selected as soon as a
change is made. By clearing the default restores the value to its default as a change to the
property values; this can happen whether another change has been committed or not.

«  TheValuefied iseither afill-in or acombo box, depending on the row selected.

. TheResult Codefield indicatestheresult codethat was sel ected in the Result combo box.
If the user specifies aspecific result code, only those result codes are displayed. If aresult
codeisselected, and the value has not yet been overridden, the value displayed in thevalue
field will be the same as the value for the Default attribute.

e TheGroup field is used for grouping similar attributes together. All Attributes have a
group assigned to it.

e Thebottom pane of the Attributestab folder displaysadetailed description of the selected
attribute.

Events
The Eventstab displays all allowable events for the current object. Some of the columns are as

follows:

. The first column shows a check box for the selected row, which is selected as soon as a
change is made. By clearing the default restores the value to its default as a change to the
property values; this can happen whether another change has been committed or not.

e TheEventfield displaysall event labels. All available events are based on the object class
and are retrieved from the Repository (read-only). Thelist of fields are initially sorted
based on the event label (read-only).

e TheAction field specifies the name of the procedure that is run when the event isfired.
The location of the procedure is based on the target field.
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*  TheResult Codefieldindicatestheresult codethat was sel ected in the Result combo box.
If the user specified a specific result code, only those result codes are displayed
(read-only).

*  TheTypefield may either contain the value of either RUN or PUB (Publish).

. The Target field specifies from where to publish or run the action. Table 6-1 showsthe
possible options.

Table 6-1: Target field options

Option Description

SELF This specifies to publish the action in the target procedure.

CONTAINER This specifies to publish the action from the container.

ANYWHERE This specifies to publish the action.

Specific manager | Thisisalist of specific managers that existsin Progress
Dynamics. If specified, the action isrun in that manager.

. The Parameter field is acharacter parameter string that is passed to the event procedure.

. The Disabled field disables the event if set to YES.

Sorting

Sorting involves clicking on any one of the column headers as the field to be sorted by, in
ascending order. For descending order, click another time on the same column header.
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Filtering

Table 62 describes the filtering options available.

Table 6-2: Filtering options

Ilcon name

Icon

Description

Hide Filter Fields

Onthe Attributestab, the Filter Attribute and Group fields
arevisible. Clicking hides them. On the Events tab, it
hides the Attribute field.

Show Filter Fields

Onthe Attributestab, the Filter Attribute and Group fields
arenot visible. Clicking displaysthem. On the Eventstab,
it displays the Attributes field.

Clear Filter

OntheAttributestab, thereisavaueintheFilter Attribute
or Group field or both. Clicking clears these values, thus
displaying all available dynamic properties.

OntheAttributestab, thereisavaueintheFilter Attribute
field. Clicking clears this value, thus displaying al
available dynamic properties.

Clear Filter

hd

On both tabs, thereis no Filter value set. All dynamic
properties are listed. Clicking produces no effect.

Multiple selections

If more than one object is selected, only those similar properties are displayed. The value will
be blank, unless the values are the same for each object. The user can then change common
attributesto ALL selected objects at onetime.

6.4  Migrating static objects to Progress Dynamics

The purpose of amigration tool isto enable you to convert static objects to dynamic objects.
This section briefly describes the two current methods that facilitate this functionality.

6.4.1 Individual object migration
This functionality is discussed earlier in Chapter 3, “ Progress Dynamics Integration with the

AppBuilder.”
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6.4.2 Batch object migration

This utility generates Dynamic versions of specified Static objects, including
SmartBusinessObjects. It works on the same principle as the File> Save as Dynamic Object
option, except it is done for a selected and filtered group of objects. To launch it, choose the
ADM to Dynamic icon from the ProTools palette. The window shown in Figure 6-2 opens.

¥ static SmartObject to Dynamic Dbject Migration =10 x|
_ Directary: i
| e
Il Browsze. ..
Help
¥ Include subdirectories Filter: I".w j 4'
Bild file list |

PBroduct module: I

|

[ Repository modules Advanced settings
Filez to migrate:

Status [Mame |Dynamic object |~

Sort ... |
Add afile... |
Bemove |

-

[ Rengister non-migrated static objects if they are in the proper directary

Log file: |- A890Cony. log

Start migrations | Abort migrations |

Figure 6-2: Static SmartObject to Dynamic Object Migration Utility window

The filtering mechanism works on two levels: the physical directories and subdirectories on
disk and the product modules in the Repository.

Some of the controls on the Ul are explained below:

. Directory — Field defaults to the root directory, but you can changeit.

. Filter — Shows the file type, which defaultsto .w.

. Build/Rebuild file list — Clears and populates the list of filesto migrate.

. Product module — Is the product module to which the new objects will be assigned.
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Repository modules — Lets you specify to include Progress Dynamics framework
modules.

Register — Non-migrated static objectsif they are in the proper directory: If the utility
determines that it cannot convert a static object to its dynamic form, it will register the
object as a static object (but only if the static object already existsin the directory for the
specified Product Module.) Y ou should specify to register non-migrated objects so that the
Progress Dynamics framework will be aware of their existence. Y ou must register all
objects that you want to deploy.

Log file— Letsyou specify adifferent name and relative path for the log file, which you
can review and print.

Start migrations— Initiatesthe processing of filesshowninthelist. Each fileisread into
the AppBuilder silently (without any visualization.) If itisaSmartDataViewer (Version 8
or Version 9), a SmartDataBrowser (Version 8 or Version 9), or a SmartBusinessObj ect
(Version 9), it iswritten to the Repository. Any other filetypeisrejected or not converted,
although al fileswill be registered in the Repository. A log fileis kept that indicates any
rejections, any errors encountered, any unusually situations and al of the objects
successfully converted. If no Product Module is specified, then nothing is converted and
an alert box displays explaining the problem.

Advanced settings — Displays the Advanced Migration Settings Window as shown in
Figure 6-3.

* advanced Migration Settings & =10l x|

Eile Wijndow Help

OK Cancel Help

$D0 Preferences | 5Dy Prefersnces] SDB Preferences] 580 Prefersnces|

SmartDataObject prefersnces: Feset

Dynamic obiect typs: [BHEII

5D product module: [ af-cod /7 1CF O1d Containers =l
Flemove prefis Fiemove suff
Add prefis: Add sufffis: |w
Data logic procedure preferences: Feset

& Copy only validation to logic procadurs
" Copy all code to logic procedure

" Generate standard validation logic:

DLP product module: | af-app /7 ICF Appserver Procedures =l

Add prefix, Add sufffix: |logep

Figure 6-3: Advanced Migration Settings window
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This Advanced Migration Settings window lets change the naming conventions and actions of
the Static SmartObject to Dynamic Object Migration Utility tool. For example, you can:

Specify different Product Modules for different object classes.

Generate Datalogic Procedures containing all custom code sections of the original static
SDO.

Generate Custom Super Procedures containing all custom code sections of the original
static SDV or SDB.

Add or remove suffixes and prefixes to or from the object name.
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Building Progress Dynamics Lookups and
Combos

A SmartDataViewer (Viewer for short) is a Progress Dynamics object visualized as a Progress
frame. It contains field-level widgets, like fill-ins and editors, representing fields in static or
dynamic SmartDataObjects™ (SDO) or SmartBusinessObjects (SBO). Progress Dynamics
supports both static (procedural) and dynamic (data-driven) Viewers.

A Viewer isnormally linked to an SDO or SBO, from which it getsits data. It displays the
currently selected record in the data object’s query, which istypically positioned to by using a
Browser to scroll through a set of records and select arecord, or by using a Navigation band of
buttons in atoolbar to advance to a desired record. Y ou can make the Viewer a Tablel O link
target for an Update band of toolbar buttons, so that the user can modify, add, copy, and delete
records through the Viewer.

Because of the architecture of the Progress Dynamics framework, a Viewer is significantly
different from atraditional Progress frame where records are updated. Because of the design of
the framework to support distributed applications, with no direct database connection on the
client, the field widgetsin a Viewer are not directly associated with database values. Instead,
they normally display fields in atemp-table record from an SDO, retrieved on the server and
sent to the client for display. Field validation expressions, which you would traditionally write
into the database schema and compile from there into frames that reference those fields, are
normally left out of Viewers so that any database connection dependencies do not prevent the
Viewer from running in a Progress session without a database connection. Changes to field
values are therefore normally collected when an entire record is saved, sent back to the
client-side SDO, and from there to the server for validation and writing to the database.
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A Viewer can also contain other visual objects. Thisincludes other field-level widgets mapped
to variables or other non-database values, browses with their own queries, decorative objects
such as rectangles and images, buttons with their own actions, and so on.

This chapter discusses how to build Viewersin the AppBuilder, and in particular, how to add
dynamic Lookups and Combos to them. In the course of adding Combos and Lookups to
dynamic Viewers, you also get a substantial introduction to the Repository Maintenance tool,
which lets you add, delete, and modify individual recordsin the Repository to make changesto
dynamic objects.

This chapter includes the following sections:

Adding dynamic combos and lookups to viewers
Combo and lookup performance and caching considerations
Old or New Version 2.1B API

Subclassing dynamic combos and lookups
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7.1 Adding dynamic combos and lookups to viewers

The most common addition to a Viewer islikely to be achoicelist for aforeign key field. A
foreign key field isafield in one table whose value must come from a unique key in another
table. Examples of foreign keysin the Sports2000 database are the CustNum field in the Order
table, which isaforeign key for the unique CustNum key field in the Customer table, and the
SalesRep field in the Customer table, which is aforeign key for the unique SalesRep key field
in the SalesRep table.

Progress Dynamics providestwo different built-in visualizationsfor choicelists. Both are based
on the SmartDataField SmartObject, which isatype of object designed to provide a specialized
representation of asinglefield in aViewer.

Y ou can learn more about SmartDataFields as a class, and about other specific objects of this
type, in the standard Progress ProVision product documentation. If you are familiar with the
standard ADM 2 and SmartObjects, you should understand that the dynamic Combo and

L ookup objects are very similar to the SmartSelect object, which can be visualized in several
ways, including as either alookup browser or a combo drop-down list. However, the dynamic
Combos and L ookups in Progress Dynamics do not need a dedicated SDO for each object,
which saves the overhead of that extra object. Also, when there is more than one Combo or
Lookup on aViewer, they are coordinated so that datato populate all the objectsin aViewer is
retrieved from the server in asingle cal. They also have additional features not found in the
SmartSelect.

An entire Progress procedure supportsthe visualization of thefield so that you can associate any
needed behavior with the field. The two standard Progress Dynamics objects of thistype are:

e The dynamic Combo, which displaysthe list of valid choices as a drop-down list

e Thedynamic Lookup, which can display an arbitrarily large set of possible valuesin a
separate Lookup window with its own browser and filtering capabilities

These are dynamic objects because, in each case, an instance of the SmartDataField procedure
supporting the object is added to the Viewer'sfield list. All the particulars of the field in that
Viewer are entered into a property sheet and stored in the Repository database.

Thus, you need only one actual source procedure to represent all Combo objectsin a Progress
Dynamics application, and you need only one for al Lookup objects. These SmartDataField
source procedures for these objects are dyncombo.w and dynlookup.w, in the src\adm2
directory.

7-3
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Thereisalso aset of static Combo objects that you can use with Progress Dynamics. However,
in amost all cases, the dynamic Combo provides the same capabilities and more. In addition it
avoids the need to actually build and save individual procedure objects representing every
different field that could have acombo box list for it. Y ou can learn more about static Combos
in Progress Dynamics reference documentation. This chapter focuses strictly on the dynamic
objects.

NOTE: When using astatic viewer, do not alter combo boxes and selection liststo usea
delimiter other than the comma.

7.1.1 Defining and using dynamic combos

The dynamic Combo choiceisappropriateif thetotal number of possiblevalid valuesto choose
fromislimited to around 50 or fewer, depending on your user interface preferences. More
values than thiswill not fit easily into the drop-down list of the combo box visualization. For a
larger set of values, use the dynamic Lookup.

Once you have built astatic Viewer, you can easily add one or more dynamic Combo objectsto
it. For example, follow these stepsto replace the SalesRep field in aViewer with a Combo with
alist of al SalesReps:

1 ¢ Openthe Viewer inthe AppBuilder.

2 ¢ Right-click on the SmartDataField icon on the AppBuilder palette:

(=

{ SmartDhataField
A pop-up menu displays that lists the predefined objects of this type.

3 ¢ Fromthislist, select the Dynamic Combo.

The mouse cursor changes to look like the icon for afill-in field.
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4 « Position the cursor over the field you want to replace, and left-click. Thefield s visual
representation isreplaced by afield that |ookslike adrop-down list, with aventilator icon

on the left:

s SmartData¥iewer - custstviewy.w

___CustNum:l’J—j_jj__i__

. Address: I

Clly I

|_|

'Credltle:IL,SDO L
| o Tems: |Ns|‘30 " Discount: |0& fog

- Balance: IO oo

Immediately following this change, the Choose Existing SmartDataField dialog appears:

* Choose Existing SmartDataField {DynCombo}
File ‘wWindow Help

=10l

Select Exit Help

Detailz |

SmartD ataField M ame: IComeEategory

|D biect filename ’Dbiect description

cblU zerCategory
ComboM ationality

dc5D0ProdMod Product Module combao
deDLPProdiod Product Module D ata Log
deDfiIProdiod Product Module D ata Fie
dSDBProdtod Product Module SDE
deS DWProdMod Product Module S0
ChLoginCompany Login Compary Comba -
chSCMTool SCM Tool Comba - Secu

Mationality Combo SDF

Combolanguage Language Comba SDF
Scmesrefl0EMCombo OEM DynCombo for gsm_
dyncombo. Dwnarmic Combo
comboE rtitykd nemonic Comba - Entity Mnemonic
afcommentcatcombo A, Category Combo used i
S alesRepCombo Salesrep Combo _l;l
4 »

#" e RXID®
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5 ¢ Select an existing field from the browse, or click Create New SDF. In either case, the
SmartDataField Maintenance will appear whereyou can edit the SDF properties or specify
properties for anew SDF.

* SmartDataField Maintenance {Instance Properties) 2 |E| il
File Window Help
Dﬁ@ﬂnx IEmt Help
SmantDataField: |ComboLanguage ﬂ Product module: i
SDF type: |DunCombo j Field name; |Language
Super procedure ﬂ W Use cache
Description: |Language Combo SDF
Data source: % [atabase query " DataObject
[rataObject name: I ﬂ
Dyramic Lookuy Dynamic Comba
Specify baze query string [FOR EACH] Query tables
FOR EACH gec_language MO-LOCK BY gsc_language.language_code gsc_language :I
- |
Clear Eefresh
Field name Display seq.|Column label [iata type Format -
gec_language language_name 2 Language name character [38)
gsc_language language_obj 0 Language obj decimal SPRYIERREEYIRIrre> 99998
gzc_language. person_title1_label 0 Person title1 label character (28] &
4 L3
Lietails |ther |
Key field: | gsc_language. language_obj ﬂ Datatype: |decimal
Diescription substiute; [&1 # &2 Fomnat: |57 >y 3 53322y 3 55> »9.99999993!
Field label: |0 efault language ™ Mo-label Field width: |50. 00 ¥ Enable field
Tooltip: |Select a default language from the list Build sequence: |L ¥ Display field
Inner lines: |5 [~ Sart
| 7

The SDF Maintenance window allows you to specify the instance properties that apply to only
thisinstance of the SDF. If you are using the SDF Maintenance tool to create anew SDF, then
you are al so setting the master SDF properties for this SDF.

Use thefields at the top of the window if you decide to save a Combo definition as a named
object in its own right, or if you want to use an object saved earlier as the basis for a new one.
The following sections describe the elements of the SmartDataField Maintenance window.

Specify base query string

Double-click in the base query string area to display the Query Builder dialog. Here you can
visually build a Progress query definition that identifies the data set that should appear in the
combo box. Often thiswill be asimple FOR EACH statement.
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Follow these guidelines as you write the query:

The query must start with the FOR EACH keywords.
The query must not end in a period or colon.
The query must not include the END statement.

In the simplest (and probably most typical) case, the appropriate query definition is:

FOR EACH <table-name> NO-LOCK

Thequery should alwaysincludethe NO-LOCK keyword becauseit will bereading values
for selection only.

The query can join to as many tables as you want.

Y ou can place the tables in any order.

The tables can contain any WHERE clause you require.
The query can also contain aBY clauseif necessary.

The query should include any tables whose field values you want to display in the combo
box.

Table names should not contain a database prefix.

When you have finished typing in the query, choose Refresh.

The following other items in the property sheet arefilled in from the database schema
information for the field:

Query tables— Thisread-only field is derived from the query you typed. Itisalist of the
database tables used in the query.

Browser fields— This browser shows al the fields in the query tables.

77
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Field name — Thisread-only field shows the name of the field whose value will be
assigned when a user selects an entry from the combo box list. Thisisthe field you
originally placed on the Viewer and replaced with the dynamic Combo.

CAUTION: When an SDF is on adatafield in a viewer, the name of the SDF and the
datafield must match or the viewer will not function correctly. While you
cannot change the fieldname here, you could do so by accessing the
FieldName.

Key field — Thisisthe field whose value you should assign to the External Field on
completion of selecting avalue in the Combo. Y ou can use any of the fields from any of
the buffersin the specified query, but the field you select should have the same data type
asthe external field.

Field label — Thisisthe label for the dynamic Combo object in the Viewer. Itis
initialized to the label of the Key Field, but if needed you can change it to some other
sensible label for the External Field.

Datatype — The data type of the selected Key Field. Thisis aread-only value.
Format — The format of the selected Key Field. Thisis aread-only value.
Field width — Specify how wide this instance of the SDF should appear in the viewer.

Build sequence — Definesthe order in which objectsareinitialized at runtimein aframe
or window,

Enable Field — Specifies whether this instance should be enabled for input.

Display Field — Specifies whether thisinstance should be displayed when the Viewer is
displayed. When afill-in widget is dropped onto a viewer, the Display toggle is checked
by default. Remove the Display toggle to use the field as a parent field. When checked,
Display causesthe widget to loseits current value before it can be used asaparent field in
acombo or lookup.

Sort — Specifies whether the values in the combo should be aphanumerically sorted in
thelist.



Building Progress Dynamics Lookups and Combos

Browser fields

Itislikely that the foreign key value you assign will not be very meaningful to the user. In fact,
if itisan arbitrary numeric key value such asa Progress Dynamics Object | D, you normally will
not want to display it at all. For this reason, the dynamic Combo allows you to display any
meaningful value you like for the user to choose. The Key Field isthe value that is assigned
regardless of what you choose to display to the user.

So from the browser containing all the available fieldsin the query tables, you can select one or
morewhose values you want to display asasingle concatenated string in each combo box entry.
Choosefieldsthat will have ameaningful descriptive value for the user. To select afield, click
in the Display Sequence cell for that field, and change the O to a sequence indicating the order
in which you want the field values displayed (so 1 for the first, 2 for the second, etc.).

Once you have entered a display sequence for one or more fields and tabbed out of the field
browser, thelist of fields you have chosen is displayed asthe Description Fields, and a default
Description Substitute is shown.

Details tab options

Thistab provides information and configuration options for the Key field selected in the
browser.

Description substitute

If you select morethan onefield to display in the Combo entry, the Description Substitutefield
is enabled and displays adefault substitution string to be applied to the values. The default is&1
/ &2. This string means that the first Description Field will be shown, followed by a slash,
followed by the second field. Y ou can edit this string if you want to use a different string to
separate the values.Y ou can a so change the order of the fields by changing the numeric
sequence of the substitution argumentsin the string (& 1 and so on).

Field label
Thisisthe label of the displayed field to show on the Viewer.

ToolTip
Enter aTool Tip that will help the user understand what value is being requested here.

Inner lines

Inthisfield, specify the number of inner lines you want associated with the Combo; that is, the
number of choicesvisible when the Combo isin the drop-down position. The default is5. If the
number of inner linesis less than the total number of itemsin the Combo’ slist, the user will
have to scroll down the list to see all theitems.
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External field data type and format

These display-only fields on the right side of the property sheet show the data type and the
display format of the Exter nal Field. It's possible that the Key field may not be the same asthe
externa field. Although you can select any field for the Key field, you must ensure that you
choose one with a matching data type of the external field.

Field width

Thisfill-in on the right side of the property sheet shows the width in character units of the
Displayed Field in the Viewer. Normally, you can easily modify this value visualy, by using
the grab handles on the widget itself in the Viewer design window. If you need more precise or
standardized sizing, you can set thisfill-in.

Build sequence

If you have multiple dynamic Combos that have a parent-child relationship and you need to
have a value in one Combo before you build data for the other, then you must set the Build
Sequence field for each Combo. The Build Sequence indicates the order in which data for the
Combos must beretrieved. The following example shows how to specify the Parent Fieldsand
Parent Filter Query for the dependent Combo in thiskind of parent-child relationship. The
Build Sequence for the child Combo is set to 2; and the Build Sequence for the parent Product
Combo is set to 1, to ensure that the parent datais populated prior to the child data.

Other tab options

In some cases, you may want a combo that gives you an All or None choice. The ComboType
radio set on the Other provides this option. Data only, the default, specifies anormal combo
without aAll or None entry. None meansthat the user is effectively defining arecord wherethe
foreign key dependency issimply not established. Whether thisisavalid option depends on the
referential integrity rules of your own application. If it isvalid, for example, to create a
Customer record without assigning it to a SalesRep, then Noneisavalid choice. If your
businessrulesforbid this, then it would not be. Since the combo box widget does not support a
blank as avalid value for the visual item list, and since it can be visually awkward to select a
blank value from the list, the dynamic Combo lets you put avaluein thelist that is visually
represented by the string <None>. Y ou can then map it in the Default Value field (described
below) to any appropriate value for the database field.

Likewise, where the choice list represents a filtering mechanism of some kind, All might bea
logical choicetoindicatethat no filtering isto be done. For example, many of the screensin the
Progress Dynamics tools themselves (which are largely built in the framework) provide
Combos used to filter a selection, for example to filter objects by their Product Module or to
associate a user login with aparticular Login Company. If you want to see objectsin all
Modules or if you want to log in with the privileges of all companies, then you can provide
<All> asan option in the choicelist and map it to a meaningful value for the underlying field.
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Select <None> and Data if you want the value <None> added to the choice list. Select <All>
and Data if you want the value <All> added to the choice list. Otherwise select Data Only.

Default value

If you select <None> and Data or <All> and Data for the Extra Options, then the Default
Valuefield isenabled. In thisfield, enter the value that you want mapped to that option. You
can use any value your application interprets asthe default valuein the Key Field, representing
All or None.

Parent fields

In some cases you might have multiple Combosin asingle Viewer that represent a parent-child
dependency. Products and Product Modules are an example of thiskind of relationship. If there
were aRegion field in the Customer table, and SalesReps were organized by Region, then the
user might select a Region for a Customer in one Combo and then select from a separate Combo
a Sales Rep from that Region. The list of valid Modulesin the first example must be created
after the Product is chosen, since Modules are organized by Product. Likewise the list of valid
choices for Sales Rep must be created after the Region is selected. The dynamic Combo gives
you the ability to modify the query for the child Combo in thiskind of relationship, so that you
get theright list of values.

If you are defining a child Combo in a parent-child relationship, you can enter the name of the
key fields in the parent that should be used to filter the query for the child Combo. The parent
does not need to be another Combo. It could be aL ookup, or it could simply be an ordinary field
or fieldsin the Viewer. Thereis no need for the parent values to be values for database fields.
They arejust field namesin the Viewer. If you use more than one parent field, separate them
with commas.

NOTE: If aDynamic Combo's parent field isan object other than another Dynamic Combo,
you should run the RefreshChildDependancies procedure in the Dynamic Combo to
let it know that it should refresh its contents because the value of the parent field
might have changed. This procedure engages the parent filter query on the Combo.
Any other Dynamic Combo does this automatically when it is a parent field to
another Dynamic Combo on the viewer. Run the RefreshChildDependancies
procedure in the handle of the Combo whose query you want to change. Passin the
name of one of its parent fields or the one whose val ue has changed. If your Combo’s
parent filter query is dependent on more than onefield, you only need to passin one
of its parent fields and it will fetch the values of the rest automatically.
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Parent filter query

If the Combo is the child object in a parent-child relationship, then you must enter the query
phrase that will be added to the child’s query to filter the records based on the parent values. If
you define values for Parent Fields, enter the query phrase in the Parent Filter Query field,
using Progress substitution arguments (& 1, & 2, etc.) to represent the Parent Fields.

The query string must be asyntactically correct Where-clause phrase, but not acomplete query
statement. So it might not contain the words WHERE, EACH, FIRST, LAST, NO-LOCK,
SHARE-LOCK, or EXCLUSIVE-LOCK, or acomma (,) or colon (:). Since you cannot check
the syntax at design-time, it isimportant that you test this query properly. If the query fails at
run time due to any syntax error, the Combo will simply be blank. In such a case, you must
check the AppServer log file for an error message.

Functionality has been added to the SmartDataField Maintenance tool for Dynamic L ookups
and Dynamic Combos to allow the developer to specify the parent filter query with apipe (])
delimiter to indicate where that string should be applied.

FOR EACH customer NO-LOCK, FIRST order OF customer NO-LOCK

In the above example, the parent filter query would be applied after the joined table. To force
thisto be placed before the first join the Parent Filter query should look as follows:

Customer.CustNum = INTEGER('&1") |

Only the pipe (|) added at the end tells the program to place the filter string as part of the first
table. If we would change the Parent filter field as follows:

| Customer.CustNum = INTEGER('&1')

With the pipe (]) at the front, the program will add thefilter string after the second tablejoin. If
you do not specify a pipe (]) it will always add it after the last joined table. Thisisto ensure
backward compatibility. When using the pipe(]) delimiter in thefilter string, you no longer have
to specify AND as ajoining operator between to filter strings, unless that belong to the same
table.

The code looks like the following:

Customer.Custnum = INTEGER('&1')|Order.OrderDate = DATE('&2")

Thisisresolved at run-time in the following way:

FOR EACH Customer WHERE Customer.CustNum = INTEGER('1'), FIRST Order OF
Customer WHERE Order.OrderDate = DATE('01/01/2001') NO-LOCK
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7.1.2 Saving the combo

After you have completed your dynamic Combo, choose Save to register its properties and
return to the Viewer design window. When you save the new dynamic combo, you are creating
amaster and an instance whose properties match.

7.1.3 Runtime example
Figure 7—1 shows the example Customer Update window at run time with the SalesRep Combo.

] Customer Update - =101

File ‘window Help

gl E e €3 [l | Est Helo
Cuszt Nurm: 1 Mame: Lift Tiours

Address: 276 Marth Drive

City: Burlington by
Country: LI54 Postal Code: 01730
Salez Rep: |Hamy Munvig / Swenige ﬂ

Credit Limit: |Jan Loopsnel / Moord i J
K.ari lso-Kauppinen / Finland
Terms: | Robert Roller / Austria

Srith , Spike Louise / West

Fax: Phone: [617] 450-0086

1

Ernail:

Contact: Glora Shepley

Comments:

This customer iz on credit hold.

Figure 7-1: Example of run time Customer Update window

7.1.4 Defining and using dynamic lookups

The dynamic Lookup object is parallel in many ways to the dynamic Combo, providing an
aternative visualization of thelist of valid choices for afield. The lookup is the best choice
when you need to display many possible choices. The Lookup brings up a separate window
where a browser with alist of values displayed. Given the filtering and record batching
capabilities of Progress Dynamics, a user can select avalue efficiently from alist of any size.
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Because the Lookup is similar to the Combo in many respects, it is described here as avariant,
so asnot to repeat all of the property sheet field descriptions and other details. So be sureto read
the“ Defining and using dynamic combos’ and “ Saving the combo” sectionsbefore reading this
section. Unlike the Combo, which does have static counterparts, there is no standard static
Lookup object in Progress Dynamics. All of this description applies just to the dynamic object
(simply referred to as a Lookup).

Follow these stepsto add a Lookup to aViewer:
1 ¢ Right-click onthe SmartDataField icon on the palette and select Dynamic L ookup from.
2 ¢ Positionthecursor over thefield to replace by aL ookup, and select with aleft mouseclick.

This example builds an Order Viewer for the Sports2000 database. The user must assign
each order to avalid existing Customer. The Lookup is on the CustNum field so that the
user can select a Customer by browsing through alist that includes the Name and other
useful fields. The Viewer displaysthe CustNum field. There is some spaceto the right of
CustNum field where the L ookup button and Customer Name field can be shown:

i smartDataYiewer - orderstyiewy.s =101x]

....... DrderNum:] 0 | Cusk Mum: |0 ......... ......... ......... ......... |

""""" E'Drdered: lm & 'Promised:l Shipped:l [ i
i é..ca”ie[:l—...é ......... PDI—
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When you drop the Lookup onto the CustNum field, the Choose Existing SmartDataField
dialog appears:

* Choose Existing SmartDataField (DynLookup) 5 |EI|1|

File ‘window Help

Select Exit Help

Detailz

SmartD ataField M ame: |gscotcuslk

Object filename
k.
CustomProcedure
LookupProcedure Frocedure Lookup
kU zerGroup Lockup Users ar Group -
SecEntitpMnemonicLikup Security Entity Mnemaonic:
lkProdiodS ecStuc Lookup Structure Produc
lkObjectFileMameSecStuc Lookup Object Filename
lkInstancedtSecStuc Lookup Instance Attlib_uti;|
»

¥ e =N

3 ¢ You can select alookup from the list, or choose Create New SDF. The SmartDataField
Maintenance utility appears:

* SmartDataField Maintenance {Instance Properties) i Dlﬂ
File  MWindow Help

D@ HD X | Est Hel
SmartD ataField: ﬂ Product module: I j

SDF type: | DynCombo j Field name: Icustnmel_lelms
Super procedure: M ¥ Use cache

Description:

Data source: % [Database queny € DataObject

[rataObject name: I ﬂ
Dynaric Lookyg. Dynamic Combo |
Specity base query sting (FOR EACH) Query tables
Llear | Befresh
Field name IDispIap seq.ICqumn label IData type IFormal -

‘ of]

Dietails |the||
Key field: j Datatype:
Description substitute: Format:
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Inner lines: I= | 5ot
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4 ¢ Fill inthetop fields, enter the Base Query String, and choose Refresh. The query can
reference up to 10 tables. This step initializes the lower portion of the Dynamic
SmartDataField Maintenance window with defaults for many of the fields, based on the
databasetablesin the query. Thefilled-in Dynamic SmartDataFiel d Maintenance window
for a Customer Number Lookup looks like this:

The following subsections describe fields and valuesin the Dynamic SmartDataField
Maintenance window that are different from those for the Combo.

Rows to batch

An attribute of Lookups not rel evant to the Comboisthe number of database rowsto send across
from server to client in one batch. If there are many possible valuesfor the foreign key field the
L ookup represents, it would not be practical to populate aclient-side temp-tablewith all of them
before displaying the list to the user; this might take ages. So records are loaded into the
temp-table and sent to the client in batches. The default value of 200 is somewhat arbitrary, but
areasonable starting figure. If you expect the user typically to filter the Lookup valuelist before
choosing avalue, then you might set this number to be significantly smaller than 200, since
filtering the list repopulates the L ookup browser. Decreasing the Rows To Batch value
improves run time performance somewhat.

On the other hand, if you know that the total number of possible values (total number of
Customersin the Customer table, for example) isanumber greater than but not too much greater
than 200, then you might set Rows To Batch high enough to retrieve them all at once.
Otherwise, the framework retrieves one batch of rows, and other batches as needed, if the user
scrolls around or repositionsin the list.

Browser fields

Aswith the Combo, the Dynamic SmartDataField M aintenance window showsalist of all fields
in the tables in the Base Query. Thelist of fieldsin this browser, and how you use them, is
somewhat different for the Lookup.

As with the Combo, you can select one or more fields to display to the user. In the case of the
Lookup, these fields will be columnsin abrowser. To select afield to be added to the browser,
giveit aBrowser Sequence number. The example in Step 4 above has been sorted (by clicking
on the Browser Seq. column label) to show that five fields are selected to display in the
browser. Becausethe browser is displayed in a separate window, and because the user can scroll
it horizontally, you can add as many fields to the browser asyou like., Keep in mind that thisis
amechanism for selecting aforeign key value, so you should choose fields that would help the
user select the right record quickly.

NOTE: The browser isbased on atemp-table built dynamically from the field names
selected. If your Base Query joinstwo or more tables, you cannot include more than
onefield in the Lookup browser with the same field name but a different table name.
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Linked fields

In addition to showing fieldsfrom the rel ated table in the L ookup browse window, you can el ect
to display one or more of thesefieldsinthe Viewer itself. Thismakesthe Viewer’ sdisplay more
effective. It also causesthe related descriptive fieldsto be seen as soon asthe Viewer isentered,
not just when the Lookup is used to set or change the foreign key field value.

Toselect afield asalinked field, click intheLink Field cell for that field name and change NO
to YES. This example uses the Customer .Namefield to display in the Viewer with the value
taken from the Lookup browser.

Linked widgets

Normally, for each Linked Field you select, you will want to map that field to alocal variable
in the Viewer where the field' s value will be displayed. Enter the name of the local variablein
the Linked Widget browser cell for that field. Then when you return to the Viewer design

window from the property sheet, you must define that fill-in in the Viewer by following these

steps.
1 ¢ Select the Fill-1n icon from the AppBuilder palette.
2 ¢ Dropit onto the Viewer where you want it to be displayed.

3 ¢ Setthe Object field in the AppBuilder toolbar to be the variable name you entered in the
property sheet.

4 ¢ Enter an appropriate L abel for the field.

In the example, a character variable is defined, called cCustomerName, and placed next to the
CustNum Lookup.

NOTE: If youdo not defineaLinked Widget for aLinked Field, then you have the
responsibility of intercepting the assignment of the Linked Field value and handling
it yourself. To help you do this, Progress Dynamics defines several standard hooks
to which named events your Viewer can subscribe. In thiscase, you would likely put
the code to handle the value in a custom internal procedure that you would write
called LookupComplete. Y ou would only need to do thisif your Lookup required
special formatting or some other kind of special handling of the Linked Field value.

Override label and override format

Y ou can change the column label and display format for the fields selected to be shown in the
L ookup browser.

NOTE: If youtrandated the label using the Progress Dynamics Tranglation utility, you
cannot override the translated |abel here.
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Displayed field

Asfor Combos, the Key Field is chosen to be the field whose value is assigned to the external
field on completion of the lookup operation. Y ou can choose another field value to show in the
Viewer inplace of theKey Field. Thisfield iscalled the Displayed Field. The Displayed Field
can be the same asthe Key Field, but it can also be different, if the Key Field isnot a
meaningful value to display to the user. In the example, the Order Viewer displays the
Customer Name as a Linked Widget in addition to the Customer Number as Displayed
Field. If you wanted to eliminate the display of the Customer Number altogether, you could
designate the Name as the Displayed Field and not bother defining a Linked Widget and
variable name for it at all.

The Lookup supports entry of the Displayed Field for resolution of the Lookup without calling
up the browse window. It also does auto-compl etion of aunique partia entry for thefield. You
should use a sensible indexed field as the K ey Field wherever possible.

Parent field and parent filter query

These entries allow you to define a parent-child relationship in a Viewer. Some other L ookup,
Combo, or other field isexpected to provide one or more parent values used to filter adependent
child lookup, to display only values valid for that parent value. Thisworks exactly the same as
for Combos.

Browser title

Thisisthetitle to be displayed in the L ookup browse window. It should describe the data that
is being looked up, for example “ Customer Lookup.”

Maintenance SDO and maintenance object

In some cases, you might want to allow the user to enter amissing record in the parent table of
thisforeign key relationship, or to edit an existing record, directly from the L ookup. For
example, if the user was entering an Order for a Customer and discovered that the Customer
record had not yet been created, you might want to allow the user to create it here, without the
user having to bring up a separate Customer M aintenance window from some other menu.

If thisisthe case, you must enter the name of the SDO used to maintain that parent tablein the
Maintenance SDO field. Y ou must also enter the name of the maintenance window to launch
to create or edit the record in the M aintenance Object field.

If you fill in these fields, then atoolbar with an Update button band is added to the L ookup
browse window, so that the user can select Add, Copy, or Edit to change the parent table on
the spot.
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When you exit the property sheet, you must remember to define the variables for any Linked
Widgets you defined for the L ookup. In the example shown in Figure 7-2, avariableis defined
for the Customer Name field, and placed next to the CustNum L ookup. The label for the
Namefield is not included, so that the fill-in is displayed right up against the L ookup. Thisis
strictly avisual choice.

i SmartData¥iewer - orderstyiewy.w

Figure 7-2: SmartDataViewer example

Changing labels in viewers

Y ou can change labels for fields in a SmartDataViewer in several ways:

. Use the Data Field Maintenance tool to make aglobal change to the label. Changes made
inthistool will not beimmediately reflected in open viewers. Close and reopen the viewer
to see your changes.

. Overridethe datafield master with the Override Label property. Changes made here apply
even if the datafield master is changed at a subsequent time.

. Right-click thefield and choose Edit Datafield Master. Changes madein thisway will take
effect only if there are no overrides on the field.

7.1.5 Using the SmartDataField Maintenance tool

The preceding discussion and exampl es have shown you how to replace afieldinaViewer with
adynamic Combo or Lookup object. Y ou might also want to define Combos and L ookups out
of the context of a Viewer, because you want to place independent of any particular Viewer.

The SmartDataField Maintenance utility allowsyou to edit the master or instance properties. To
edit the master properties, you can use the Open Object dialog to select and open the SDF. The
SmartDataFi eld Maintenance utility appearswith “Master Properties’ showing in thetitle bar.
Y ou can a'so select an SDF instance in aviewer, right-click, and select Edit M aster.
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To edit the properties of an instance, select an SDF instance in aviewer, right-click, and select
I nstance Properties. The SmartDataField Maintenance utility appears with “Instance
Properties’ showing in the title bar.

Thistool presentsyou with all the same elementsin the Combo and L ookup Propertiesdialog
boxes, and you can create and edit dynamic Combos and L ookups here in the same way as
described earlier.

NOTE: When you want to edit SDF properties from a container, right-click and choose
Instance Properties or Edit Master. Do not open the property sheet and click Edit.
Use care when using Edit Master. If you change a property for the master, then that
value will be applied to all instances currently open in AppBuilder even if those
instances have overrides. Close all instances that you do not want affected before
using this feature.

Where Used and Synch instances buttons

The Master Properties view in the Smart Data Field Utility contains two features to help you
manage master and instance properties, The Where Used button provides a message box with a
list of the objects that contain an instance of the SDF. It is only available for SDFs that have
been saved as SmartObjects.

The Synch instances button is atool to allow you to force data-rel ated instance properties to
match the master. Click the button and the following message appears:

Continue synchronization ﬂ

Svnchronizing instances with thiz master SmartD ataField will remove data-related attribute
overmides for every instance of thiz object. Examples of data-related attibutes are; base query
shing, displaved field. key field. description substitute and display format.

Do you wizh to continue?

Click Yesto synch the properties.

Map fields tab

Thistool allows you to create mappings between data source fields and viewer fields. Itisa
feature used to improve performance. See the performance section of the Progress Dynamics
Administration Guide for more information.
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Other tab

On the Other tab, the lookup has some different options:

Maintenance SDO — If the user can create or edit arecord in the parent table from the
Dynamic Lookup, enter the name of the parent maintenance SDO. A toolbar with an
update button band is added to the Dynamic L ookup window. Choose the lookup button
to display alist of available SDOs.

M aintenance Object — The name of the maintenance window object to launch when the
user creates or editsarecord in the parent maintenance SDO. Choose the lookup button to
display alist of available objects.

NOTE: Only containersthat contain aviewer and toolbar without an SDO are valid
containers for this functionality. When creating this kind of object, use the
‘rywinFolder’ object as atemplate.

Notice the set of check boxes on the right. When a dynamic lookup results in more than one
matching entry, adialog box automatically appearsto allow the user to select the desired
matching value. Thisautomatic behavior can now be suppressed or modified with thefollowing
attributes:

PopupOnAmbiguous— If YES, the dialog box popsup on LEAVE of thefield when the
typed value matches more than one record. The default value is YES. If set to NO, the
valueisleft astypedin or it is blanked out (depending on how the BlankOnNotAvail
property is set).

PopupOnUniqueAmbiguous— If settop Y ES, the dialog box popsup on LEAVE of the
field when the typed value uniquely matches a record, but the search returned other
non-unique matches. The default valueis NO.

For example, suppose a user types Smith and the search logic isa BEGINS query. The
application returns the following:

. Smith
. Smithers
. Smithson

With the default behavior of NO, one, and only one, record matched the typed value
exactly. Dynamics assumesthat it has found aunique match and does not pop up abrowse
to display the other potential matches. If you would like Dynamicsto pop up adialog in
this case, override this property and set it to YES.
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. PopupOnNotAvail — If set to YES, the dialog box pops up on LEAVE of thefield when
the typed value matches no records. The default is NO. If set to NO, the value is left as
typed in or is blanked out (depending on what how BlankOnNotAvail property is set).

. BlankOnNotAvail — Controls whether or not an invalid value should be blanked from a
lookup on LEAVE of the field.

Map fields tab

Thistool allows you to create mappings between data source fields and viewer fields. Itisa
feature used to improve performance. See the performance section of the Progress Dynamics
Administration Guide for more information.

7.1.6 Running a window with a lookup

If you run the window containing the example Order Viewer, the Customer Number key
appears, with the Customer Name field alongside it, as shown in Figure 7-3.

t} Order Update - _I— _ID 5‘
File window Help
gadoF Lie e« & | Ext Help

‘ Order Mum: Cust Mum |53 ﬂﬂffside Hockey |
Ordered: |01/267 _| F'romised:ll}l,-‘Sl,-‘ _l Shipped:IDl,-‘Sl,-‘lQ;I

Carmier: [FlvByMight Couner F‘D:I
Inztractions: I
Terms: [Met30 Credit Card: |Master Card 'I

Sales Rep: [RDR Order Status: |Shipped 'I
Bill T 1D 0 Shap TDlD:l i}
wiarehouse Murm: 0

Figure 7-3: Order Update window
The Lookup provides several different ways to identify a new key value.

First, if the user entersacorrect key valueor partial key valueinthe CustNum field, the L ookup
verifiesthe value, completesit if necessary, and displaysits associated Linked Fields. If more
than one record matches the partial value entered, then the L ookup automatically launches the
browse window and filters the values down to the value entered. If no value matches what is

entered, then the key value and linked fields are empty to show that the value entered isinvalid.
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Alternatively the user can choose the binoculars button or press the F4 keyboard shortcut to
launch the Lookup browse window. If therewas already avalue or partial valueinthekey field,
the browser comes up filtered for that value. This means that if the user is editing an existing
record, and choosesthe L ookup button or pressesF4 without first clearing the key field or typing
apartial new valueinto it, the browse window comes up filtered to display only the record with
the current value. To change this, the user must select the Filter tab and blank out the valuesin
the key field, or enter another appropriate filter. This behavior might be modified in the future
so that an existing value that has not been changed will not automatically filter the browser
values.

When the L ookup browse window appears, as shown in Figure 74, it liststhe records matching
thefilter or partial value, if any. Otherwise, it showsthe unfiltered valuelist. The browser shows
al the fields you picked as Display Fields when you defined the L ookup.

*{ Customer Lookup = II:I x|
S SR B i e b T LT
Select Ext Help
Loakup ]Eilber |
Records to retieve: |200 Records Read: 200 = OusnsComplete
Cust Hum|Mame City State (County -

2/Urpan Frisbee Osle Uusira Finland
3 Hoops Aflanta G, LIS
4 Go Fishing Lbd Harrow Middleses United Kingdom
5 M atch Painl Tennis Boston b Usa
& Fanatical Athletes Fontgomeny AL United Kingdom
7 &emobics vaine Ky Tikunla Uusimaz Finland
B8 Game Sel Match Destsville AL US4 =

Figure 7-4: Customer Lookup

The setting for Rows T o Batch from the L ookup definition is shown in thiswindow as Recor ds
toretrieve. If the entire data set has been retrieved (with or without afilter applied), then the
size of the data set isdisplayed in the Recor ds Read field and the Query Complete toggle box
is selected. If there are more records in the database matching the current query than have
aready been retrieved, the Query Completetoggle box is cleared. In this case, when the user
scrolls down to the bottom of the current list or chooses the Filter tab and enters areposition
From value, the framework retrieves another batch of records from the server. If users want to
changethe size of the batch, they can do sointheRecordstoretrievefill-infield. A user might,
for example, set thisto ahigh number to force retrieval of all remaining records at once so that
they could be sorted on the client. Using a high number might cause a significant delay in the
filling of the next batch.
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The browse window is resizable, to show more rows at atime or to show more of the columns
in the browser without scrolling. The user can also resize individual columnsto display data
more efficiently. The user can sort on any column by clicking on the column heading. This sort
is done on records already retrieved from the database, so if the Query Completetogglebox is
not selected, the sort will not be complete. Thisiswhy auser might want to force retrieval of
all possible records before sorting, if thisis really necessary to locate the right record.

To select arecord, the user can position to the row and press ENTER, double-click the row,
choose the Select toolbar button, or key the shortcut ALT-S.

The Filter tab showsalist of all the fieldsin the Lookup browser, in the order they appear in
the browser, and alows the user to pick From and To values for any field, as shown in Figure
7-5.

"j Customer Lookup [_To[=]
Fils ‘Window Help
Select Ext Help
Lookup  Eilter I
Cleat Aaply

Filter Field [From Vakie [Toaue [Format [DataTy =

Cust Hum ERSY: integer

Name b B T30 charac!

City #[25] charac!

State #[20) characl

Courdry #[20] charac!

Figure 7-5: Customer Lookup window - Filter tab

The Clear button clearsall filter values, and Apply appliesthefilter settings, reopensthe query
accordingly, and returns to the L ookup tab, where the matching values are displayed.

If the user entersjust a From value, then the query is effectively repositioned to that value,
showing all recordswith avalue greater than or equal to the value entered. If the user entershboth
From and To values, then that range isfiltered. To see all records with aparticular value in a
filter field, the user must enter the same value in both the From and To fields. A high values
tag isautomatically appended to any value entered asa T o Value, so that, for example, thefilter
shown above, From “b” To “b”, will return aset of al customers whose names begin with ‘B’.

The framework uses validation checks that assure the data the user entersis of the correct data
type and that the ranges the user specifies are valid.



Building Progress Dynamics Lookups and Combos

Thisfilter capability is very similar to that offered by the Filter button on many Progress
Dynamics tools windows. Y ou can make the Filter button a standard part of any application
window by using atoolbar with the Filter button. However, the two filter techniques differ in
the following ways:

. Index information is not displayed next to thefilter field names. It isyour responsibility to
make sure that the fields available asfilter fields are sensible fields on which to sort.
Otherwise, you probably should not include them in the browser to begin with. The
browser fields should be fields that will help the user identify the proper record to select.

e Thereisno provision to save the filter information for the session, or in the Repository
database as a permanent setting, asthereisfor standard framework filters. Thisisbecause
afilter in atool such as Entity Control, or in an application function such as Order Entry,
might be relevant to save as a persistent setting. A user might only work with certain
customers or regions or databases, or might want to work with a particular value for one
of those types of entities for the duration of asingle session. It makes sense to alow the
setting to be kept. But in the case of a Lookup browser, the filter values will likely be
different for every data entry operation. At least the user will not need to use the Lookup
toidentify an entity such asacustomer that isused in anumber of recordsentered inarow,
after the entity has been located and entered once.

7.2  Viewer tabbing options

The AppBuilder supports all tabbing options available to static viewers for dynamic viewers.
Thetab editor can be used to change the tabbing option for the dynamic viewer and that tabbing
option is stored in the AppBuilderTabbing attribute for the viewer master.
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Y ou can access the Tab Editor dialog box for any frame or dial og object by choosing Tab Order
from the main AppBuilder Edit menu or by clicking the Tab Order icon in the object's property
sheet, as shown below:

Tab Editor - ftMain x|

Tabbing Options: | RRRAT A Py

Custhlum

Mame

Cantact fmve Eirst |
Phone
CreditLimit Iove Up |
Balance Move Down

Temsz | |
Discourt Move Last |

SalesRep Obj
Comments
Fax -

ok I Cancel | Help |

The default tabbing option is“Default,” which isthe samefor static viewers. The default value
of the AppBuilderTabbing attribute on the DynView classis“Default.” The
AppBuilderTabbing attribute cannot be modified with the Dynamic property sheet for aviewer,
use the Tab Editor to modify it.

Tab order for fields of adynamic viewer are adjusted in the following circumstances:
*  When thetab editor is started.

. When the tabbing option is changed with the tab editor.

When dbfields are dropped onto the viewer.

*  When the viewer is saved.

What thismeansisthat if fields are dropped onto aviewer and the tab order is changed with the
Tab Editor and then fields are moved, their tab order is not adjusted until the viewer is saved.
Thisishow static viewers behave. The difference with dynamic viewersisthat the tab order is
visiblein the Dynamic property sheet asthe Order attribute and can be modified. Therefore, the
tab order visible with the Dynamic property sheet may not be the tab order saved when the
viewer is saved.

The Dynamic property sheet should not be used to adjust the tab order. If itis, the
AppBuilderTabbing option is set to “Custom” and the tab order can only be adjusted manually.
It can be set back to one of the other options with the Tab Editor, which could then change any
manual changes made with the Dynamic property sheet.
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7.3 Combo and lookup performance and caching considerations

This section describes how dynamic Combos and L ookups operate, so you can understand
better how to use them in your applications.

The Progress Dynamics Viewer support code coordinates dataretrieval for all dynamic Combos
and Lookupsin agiven Viewer. On initialization, all the database records necessary for
populating the description fields of a Combo or the linked fields of a L ookup are read from the
database and returned to the client-side Viewer in asingle AppServer call. No extra SDOs or
other objects are needed to handle the data. When the value in a parent object changes, al the
data for dependent child objects in the same Viewer will be retrieved in asingle call. This
represents a significant improvement over the standard Version 9 SmartSelect object, which
associates each client-side Lookup or Combo visualization with an SDO that needs to run on
both client and server.

Y ou can, however, use an SDO as a data source for a dynamic combo. One advantage of thisis
the ability to use the client-side application data caching abilities of the SDO with the combo.
See the chapter in the Progress Dynamics Programming Handbook for information about the
client-side application data cache and dynamic combos and lookups.

Asdiscussed in Chapter 4, “Preparing to Build Application Objects,” it can be useful to add
joinsto SDOs to pull in descriptive fields from related tables, as read-only fields. Even if you
display those SDO fieldsin Viewers with Lookups and Combos that can pull in the related
descriptive fields on their own, it is still valuable to have the extra fields from other tablesbe a
part of the SDO field list. First of all, you might want to display those fieldsin a Browser, or
el sewhere where the Lookup and Combo do not apply.

NOTES:

e To control whether dynamic combos and lookups whose datasource is a database table
cache or don’t cache, use the session property field_cache_options.

«  Mapfields (Map fields tab) are another feature of lookups that can be used for better
performance. See the performance section of the Progress Dynamics Administration
Guide for more information.

Old or New Version 2.1B API

Beginning in Progress Dynamics Version 2.1B, the ADM2 functions that make up the API for
dynamic combos and lookups have been retooled for performance and caching improvements.
The signatures have not changed, so no code changesare likely needed. Y ou should use the new
APIs by default, but s provides session properties to control this decision. See the application
data caching chapter in the Progress Dynamics Programming Handbook for information about
these session properties.
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7.4  Subclassing dynamic combos and lookups

Beginning in Progress Dynamics Version 2.1B, the underlying class structure of combos and
lookups changed. The change supports the performance enhancements and new client data
caching scheme. (See the chapter in the Progress Dynamics Programming Handbook about the
client data cache and caching of dynamic combos and lookups.) The old class structure had
Field as the parent class and DynCombo and DynL ookup as children. The new class structure
inserts anew parent class called L ookupField between Field and DynCombo and DynL ookup.

The normal way to create custom subclasses here would have been to subclass DynCombo or
DynL ookup. If you did this, the new class structure should not affect your code. In the future,
you should continue to subclass DynCombo and DynL ookup. LookupField should not be

subclassed.
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Using the Progress Dynamics Container
Builder

This chapter describes the tool s you can use to build layout templates for windows and pages of
tab folders. It also describes how to build dynamic windows from those layouts and how to
assembl e your individual application objects into complete windows.

This chapter contains the following sections:
. Introduction

*  Relative positioning in the containers

. Launching the Container Builder

. Using the Container Builder

*  Advanced container features

. Standard toolbar objects

. Preferences
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Introduction

One of the basic principles of the Progress Dynamics framework isto let designers and
developers create reusable behavior for different kinds of objects. The existence of standard
objects such as SDOs, Browsers, Viewers, and Toolbarsis a prime example. Each of these
object types has alarge amount of built-in functionality that isinherited by all objects of that
type without any additional programming or testing on your part.

Building dynamic windows in Progress Dynamics a so follows this behavior. The expectation
isthat you will use most dynamic visual layoutsin a number of different situations, whether
what is being created is a simple browse window (which could apply to many different tables),
a table maintenance window (again for many tables), or a parent-child relationship between
browsersin awindow or between pages of atab folder.

The layout can represent a single-page window (one with no tab folder), or apage for atab
folder window with multiple pages. In the latter case, you can later assemble a particular
window from multiple individual page layouts, one for each page in the completed window.

In addition to specifying what objects appear in awindow and in what relative positions, you
can specify exactly what links are required to make the window or page function properly. They
arethen reproduced automatically for the actual objectsin each window built from the template.
In this way, no one but the template designer needs to understand the details of how the links
operate and what links are required. Once the proper links are established, they will be created
consistently for every window or page of that type. Thus the template mechanism also helps
assure consistency and correctness of windowsin an application, without repeating details such
as links and positions each time you build a new window of the type.

The Container Builder is designed to build Progress Dynamics contai ners while managing the
layout of objects and the links between them. A container is saved in the Progress Dynamics
Object Repository as a set of related records, describing the container itself, the objects it
contains, their links, and so forth. A flag in the Repository, displayed as a check-box on the
Container Builder, identifies the container as atemplate, so that you can select it later asthe
basisfor building awindow or tab folder page. There are also Repository records with the same
template flag set for the various types of contained objects that you can use as template objects
in acontainer. The flag to identify thisisthe template_smartobject field in the
ryc_smartobject table. Thereisno specific tool for defining new template objects, but setting
thisflag for arepresentative record will designate it as the template for that type. The standard
Progress Dynamics Repository contains predefined template objectsfor the kinds of objectsyou
are likely to need.
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8.2 Relative positioning in the containers

The Progress Dynamicsframework supportsthe creation of dynamic container windows, where
many or al objectsin the container can be realized at run time from data in the Object
Repository. In principle, these windows are always resizable, and the objectsinside them resize
appropriately. Theframework al so supportsthe notion of atab folder with multiple pageswithin
asingle window. In such a container, the tab folder visualization itself is considered to be on
Page 0, meaning that it is always displayed. Other objects can also be on Page O, for example a
Toolbar to be used by objects on the different pages of the folder, or perhaps a Browser or
Viewer above thefolder to display summary information you always want to have visible. You
can then define other pages starting at Page 1, with the page numbers corresponding to the order
of the tabs on the folder. Y ou can place one or more objects on each page and the user can view
them when selecting that tab. In the Container Builder, you can define alayout for a window
with no pages, for Page 0 of atab folder window, or for aPage Layout to be displayed on apage
of atab folder. Y ou can then assemble the pages flexibly to create a particular application
window.

Progress Dynamics defines severa different layout types for dynamic, resizable layouts.
Previously, some of these layouts had names such as “ Top/Multi/Bottom,” meaning (for
example) that the container type supports an object in atop section of the window, one or more
objects (on top of one another) in a central section, and an object in abottom section. However,
thereis now asingle, very flexible dynamic layout called “Relative,” which is used by the
Container Builder. Thislayout typeis generally the only one you need for new dynamic
containers.

The Relative layout type supports aMain section that starts at thetop of the window or the page.
Within this section, you can place up to nine rows of up to nine objects. In addition, you can
also use a separate Bottom section with asingle row of up to nine objects. The Bottom section,
if it exists, isalways bottom-justified in the window or page. That is, if you resize the window
suchthat thereisextraspace at thelower end of the Main section of thewindow, then the objects
in the Bottom section move down to the bottom of the window, leaving empty space above
them.

Each object in awindow has alayout position represented by athree-character code. The first
character is“M” or “B” depending on whether this object isin the Main or Bottom section. The
second character isadigit representing the row, and the third character is a digit representing
the left-to-right position or sequence within that row.

NOTE: Row in this case does not mean the actual coordinate of the object, asin a
Row/Column designation, but simply the relative position of the object from top to
bottom.
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The third character can also be a“C,” meaning that the object is centered within the row (or
within the remaining available spaceintherow) or “R,” meaning that the object isright justified
within the row. SmartDataObjects and other nonvisual objects are automatically assigned to
row 0, since they do not actually appear in any way at run time.

For example, awindow or page with aToolbar at the top, and an SDO, followed by a Browser,
under that aViewer, and another Toolbar at the Bottom, would assign to those objectsthe layout
positions “M11” for the toolbar, “M01” for the SDO, “M21” for the Browser, “M31" for the
Viewer, and “B11” for the Bottom Toolbar.

If you want the Viewer to be to the right of the Browser rather than undernesath it, change its
position to “M22.” The Container Builder assists you in assigning these positions to objectsin
the layout template. The objectsin an actual window you build from that template are placed in
the same relative positions.

Each object, depending on its object type, can be resizable in the horizontal dimension, in the
vertical dimension, or both. For example, aBrowser isnormally resizable both horizontally and
vertically (though it, like all visual objects, has the properties resizeHorizontal and
resizeVertical where this can be set differently for a specific object). A Viewer isnormally not
resizable at all. A Toolbar isnormally resizable horizontally but not vertically. All objects also
have an initial size, which has a default value for each object type. This means that when a
window isinitialy instantiated for auser, the Layout Manager determinesthe minimum sizefor
the window based on theinitial size of each object insideit. The window initialy displayswith
the minimum size. If you resize the window by dragging one of its corners or edges, the Layout
Manager recal culates the size of each of its contained objects. A Toolbar stretches horizontally
but not vertically. A Browser stretchesin both dimensions unless its properties are set
otherwise. A Viewer remains the same size.

If there are resizable and fixed-height objects in the same row, the resizabl e objects stretch
vertically to match the height of thetallest fixed-height object intherow. If the resizable object
isinitially already taller than the fixed-size object, it remains fixed at its original height. If there
are multiple horizontally resizable objectsin arow, they share equally the available space after
fixed-width objects are accounted for. For tab folder pages, the Layout Manager uses the
available space within the tab folder to allocate each of the pages. The size of the tab folder
itself, its Toolbars if there are any, and any other objects that have been placed on Page O are
taken into account before allocating other pages within the tab folder. Because Progress
Dynamics creates the objects on each page of afolder only when that page isfirst selected, it
might automatically resize atab folder the first time auser selects its pages.

All of thisis handled automatically and allows you to make the most effective use of the
available screen real estate. It is a standard Progress Dynamics feature that the latest size and
position of each window is saved as a user preference, so that the next time you open that
window, it will have the same size and position as before.



Using the Progress Dynamics Container Builder

8.3 Launching the Container Builder

The Container Builder can be launched from the Build menu on the AppBuilder or the
Development console, or by opening a container itself from the File— Open or File— New
menu options.

8.3.1 Launching the Container Builder from the Build menu

When you launch the Container Builder from the Build menu on the Appbuilder or from the
Progress Dynamics Development menu, it launchesin to the default open mode. The Add
button enables to create a new container. The Container frame opens an existing container. If
the Add button is selected, the Container Builder changes to add mode. The Save button and
the Cancel button arethen enabled to add anew container or cancel the add action, respectively.
Figure 8-1 shows the top of the Container Builder in open mode.

* Container Builder - Open =10l x|
File Advanced Search Procedures Options  Window  Help
DEwHdoX| 2Ok 708 £ 8 | Est Help
el ﬂ Create from existing container
Result code: ﬂ [ Container:l ﬂ [Create ”
Type: |Dynobic ¢ Independent Window j
Super procedure: ﬂ Froduct module:l j
DL procedure: ﬂ [™ | Tiemplate chject
Description: Window name: I
Container [Pg. 0]
& information: A B E 1] E B G H
Pt
1 ﬁ
Name: 2 paio
Dezcription: 3 st
Type: | <None= j
Diata sources: j !
Update targets: j i
Mav target: j £
I~ Fesizs horizontal [© Fesize vertical -
Justification ——————————————
|7 {5 Left € Center € Right | 5
CEoXEORRQ S 3
Add quick-link
’V SoLrze; Llnk:l j Target:l (=]
RN i = = S
| Y
Figure 8-1: Container Builder - open
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Figure 8-2 shows the Container Builder in new mode.

* Container Builder - New =100 x|
File Adwanced Search Procedures Options  ‘Window Help
DEesdo X Pax T L8 | Esit Help

Container: || ﬂ Create from existing container
ey B | o] a oo |
Type: |Dynobic / Independent Window j
Super procedure; ﬂ Product modulel j
DL procedure: ﬂ [~ Template object
D escription: ‘Window name: I
Container [Pa. 0]
2 information A B & 1] E F
pat
Obiject: ﬂ i L=
Name: 2 @
Description:
&
Type: | <Hones= j
Diata sources: j A
Update targets: j 5
Mav target; j B
I Fesize horizontal = Fesize vertical .
Jugtification —————————
& Left € Certer € Right | 8
DR X|ERaXRQ® 3

SDurce:l Link: I j Target: |

’— Add quick-link
AR, o1 = = S

Figure 8-2: Container Builder - new mode
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Figure 8-3 shows the Container Builder displaying an existing container.

* Container Builder - Departmentl (DynFold) : Al |EI|1|
File Advanced Search Procedures Options  Window  Help
DREEEH9 X|2Ow e L8 | Edt Help
Cortainer: [Department! ﬂ Create from existing cortainer
Result code: || ﬂ [ Contalner:llymeoIder ﬂ m”
Type: |[DynFold / Dependent Window j
Super procedure; ﬂ Froduct module:IEHP / Employess j
DL procedure: ﬂ [~ Template object
Description: |Folder with Viewer on Page 1 Window narme: IDeDaltmanl Window

Container (Po. 0 Department Details [Pg 1]

an: b B C D E F G H i
Object: | 5tandardT oolbar ﬂ 1 _ﬂ.ﬂzﬂﬂ tlﬁ
Marne: | StandardT oolbar 7 w
Description: | StandardT oolbar .
Type: |fnart Toolbar j
Diata sources: j 4
Update targets: j 5
Mav target: j &
¥ Resize horizontal [~ Resize vertical
Justification —————————————— #
% Left " Center ¢ Right | 5
DREO X P B XBQ S HE]
Add quick-link
{ ‘Souree Lk | ] Taget] g

Figure 8-3: Container Builder - existing container
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8.3.2 Creating containers using the AppBuilder
When you select the Appbuilder option File— New, the window shown in Figure 84 is
invoked.

¥ Create in Product tModule: ak
IDE A Order entry j Cancel

_ Object Template...

Independent i

Menu Con 1 [Dunbdenc)

Dependent wWindow [DynFald)

Dwnamic Treeview [DynT ree]

Diwnamic SmartBuzsiness0bject [DpnSEBO)
Diwnamic SmartFrame [DynFrame]

Static: Smartwindow

Static SmartDialog

Help

Pl

Static SmartFrame ) — Shaw
Eé?r:goample SmartContainer T Esficties
Dialog [~ SmartObjects
TTY Window
TTY Dialog r
vI ¥ Dynamic
LI - ¥ Static
r Description
Dipnamic Object Controller [DynDbic] Template ;I

Use this template to create a new Dynamic Independant Window
repository object.

Figure 8-4: New object window
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If the Independent Window, Dynamic Menu Controller or Dependent Window is selected,
the Container Builder islaunched in add mode with the standard object design widget running
in the background, as shown in Figure 8-5.

‘ DynFold - Untitled:1 o = |

Figure 8-5: Object design widget

If the Container builder is closed or hidden, double-clicking on any of the open area on the
widget launches the Container Builder.

Thetoolbar is different in that New, Open and Delete functionality has been removed. Thisis
because the Container Builder has been launched from the Appbuilder to create one new
container, as shown in Figure 8-6. The object Type combo box has al so been disabled because
it was selected through the AppBuilder’s New dialog box. The Product M odule combo box
also defaults to the one selected.

* Container Builder - New o =10l x|

File Advanced Search Procedures Options ‘Window Help

Ho@Paw ¥E L8 | Esit Help
Container: ﬂ Create from existing cortainer
&

[ Container: I ﬂ Create | ‘

Super procedure: @& Product madule: IDE / Order entry j
DL procedure: [~ Template object
Description: [Fress F Far Lokup]ne: |
Container [Pg. 0]
Instance information: A B c D B B G H

Object: ﬂ 1

[
Narne: & @3

Description:

Result code:

Type: |DynFold / Dependent Window j

3]

et

Type: | <Hone:=

D ata sources:

Update targets:

Ll

Mav target:

[™ | Resize horizantal 7 Resize vertical
Justification

|7(:' Left 7 Center. &) Right | 5

DROXPBRBQS 3

’— Add quick-link

Source: Link:l j Target:| (=]

| A

Figure 8-6: Container Builder launched from the AppBuilder
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8.4 Using the Container Builder

The following sections discuss how to work with containers in the Container Builder.

8.4.1 Creating a new container

1 ¢ Fromthe AppBuilder main window, select Build — Container Builder. The Container
Builder window appears.

2 ¢ Thewindow islaunchedin Add or Find mode; the Add button and Container list box are
both enabled. Choose Add to create a new container:

* Container Builder - New B o ] |
File Advanced Search Procedures Cptions Window Help
DR X[ PO ¥ £ | Est Help
Cortainer | ] | Creats hom ssisting oontainer
i B [ Container, ) e |
Type: |Dymo0bic / Independent Window j
Supsr pracedurs 4] Product module: ]
DL procedure ] I~ Template objsct
Description window name: |
Container (Pg. 0]
wstance information: A B C 5] 5 B G H | -
Dbjsct ][] =
Mame: 2 @
Descript
escription 5
Type: [<Hone= =
Data sources: Ia A
Update targets = 5
Nav target Ia g
I~ Resize horizontal | Resize verticel i
Justiisation —————————
’—(-‘ Left € Certer € Right 5
DB X[E0XBG e :
Add quicklink
{ Source Link: [ | Taget (=] |
ey

I 4

3 ¢ Enter aContainer name (the logical name of the container) just as you would assign a
name to any dynamic container.

4 ¢ Select the Type of container (DynFold, DynObjc, or DynMenu).

5 ¢ Enter adescription and assign the layout to an existing Product Module. Like every other
object in the Progress Dynamics Repository, a container must be assigned to a Product
Module. Y ou might want to define a general or system Product Module for objects, such
as container templates, that can be used in different application modules.

8-10



Using the Progress Dynamics Container Builder

6 ¢ Optiona fields:

a) Select aSuper procedure- name of a procedure that will be instantiated as a
super-procedure of the SmartObject.

b)  If thecontainer being created isto be based on an existing container (template), select
the Container from the list box.

¢) If thiscontainer isto beflagged asatemplate, select the Template Object check box.

7 ¢ Click Save.

8.4.2 Assigning objects to the container

Again, the container can be for awindow (Page 0), or for a page of atab folder, or it can be
appropriate for both. Typically, most of the objects you place in the layout will be template
objects, to be replaced by specific objects of that type when you build windows and pages from
the layouts. The standard exceptions to this are Toolbar objects and Folder objects. Y ou will
likely select aspecific named Toolbar type (or possibly more than one) as afixed component of
many types of containers.

Object instance details

The section is made up of four distinct tool-sets. The first is the Object Instances details where
typical 10 functions are supported and the current object’s are edited, as shown in Figure 8—7.

Instance information:

Dbject: emfully I

Mame: [rwtemfull

Deszcription; |rtemfulls

Type: |DynErow j

Data sources: j
Update targets: j
Mav target: j

¥ Resize harizontal [ Resize vertical
Justifization —|

’7(3' Left ¢ Center ¢ Right
DRoXPRAREQ S

Figure 8-7: Object instances details
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The 10 buttons on the Object Instance editor are, in order:
e Add, Delete, Undo, Cancel Add (Reset)

. Cut, Copy, Cancel Cut/Copy, Paste

. Object Properties, Dynamic Properties

Layout grid

Thelayout grid is central to managing information of the object instances. It displaysall the
objects per page in their current positions, and the highlighted object’ s details are displayed
aongside in the details section.

Figure 8-8 shows the layout grid.

2 [5] E = G H ]

A E
" [z | p=
- FH e

]
L'

=)

e s W A

Figure 8-8: Layout grid

Pages of the layout grid

Thefirst tab isthe container itself, the ‘Main Page' or ‘Page0’. Selecting atab displaysthe
objects on that page, both visual and non visual, depending on the view (icon) selected. The
exact layout of these objectsis represented in the grid.

Moving an object to a different position/page

Thisisachieved by simply dragging and dropping objects on their desired position, provided it
isavailable - indicated by acell being white.

A few considerations to bear in mind when placing an object:
. If an object is center-justified, only that object is alowed on the specific row.
»  Two adjacent objects cannot have the same justification, for example both right.

. If an object is dropped on another, the system determines if the two can be swapped, and
if not, you are warned.
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Advanced layout grid features

These are made available by right-clicking on the Grid to invoke a pop-up menu, as shown in

Figure 8-9.
& B C [E] E it G H
' -
1 s s
! _;gi E v Left aligned !f
3|@=  Center aligned
P=  Right aligned
4
I  Quick-Link Source 3
1] Quick-Link Target 3
5 Cut
— Copy
Cance] Cut/Copy
a Paste
g Edit Masker...
Edit superProcedure,
Ee——  Edit DatalogicProcedure. .,
+ Delete n
Object Properties. ..
Dynamic Properties...

Figure 8-9: Advanced layout grid features

The Advanced Features are as follows:

L]

L eft aligned — Alignsthe object so that it isleft-justified. Indicated on the pop-up menu
by a check-mark. The Layout Grid evaluates valid alignment adjustments and disables
invalid options (visua only).

Center aligned — Alignsthe object so that it would be centered. Indicated on the pop-up
menu by a check-mark. The Layout Grid evaluates valid alignment adjustments and
disablesinvalid options (visual only).

Right aligned — Alignsthe object so that it would be right-justified. Indicated on the
pop-up menu by a check-mark. The Layout Grid evaluates valid alignment adjustments
and disables invalid options (visua only).

Quick-Link Source— Flagsthe object asasourcefor aSmartLink and isreflected in the
Quick Link tool when the object is selected.

Quick-Link Target — Flags the object as atarget for a Smartlink and isreflected in the
Quick Link tool when the object is selected.
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. Cut — Flags the object as such until the object is Pasted elsewhere. This makes moving
objects between pages easy. Thisis currently limited to one object, so if the cut action is
used successively, only the last object has a cut status. The Grid displays available cells
for the object to be pasted.

. Copy — Flagsthe abject as such until the object is pasted el sewhere. This makes copying
objects easy. Thisis currently limited to one object, so if the copy action is used
successively, only the last object has a copy status. The Grid displays available cells for
the object to be pasted.

. Cancel Cut/Copy — When you have either cut or copied an object, Grid positions
becomeavailable (white). Select thisoption to cancel the Cut or Copy action, and thecells
return to their normal status.

. Paste — Remains disabled unless the Cut or Copy action has been initiated on an object.
. Edit Master — Opens the Master version of the object in the AppBuilder for editing.

. Edit Super Procedure — Opens the Procedure Editor with the super procedure of the
selected object for editing.

. Edit DL Procedure— Opens the datalogic procedure of the selected object in the
Procedure Editor window for editing.

. Delete — This action del etes the sel ected objects, along with any links associated with it.
. Object Properties— Launches the AppBuilder Property Sheet for the selected object.

. Dynamic Properties— L aunches the Dynamic Properties Sheet for the selected object.

Object types

The two icons shown in Figure 8-10 indicate whether the objects for a page being viewed are
visua or non-visual in nature courtesy of the presence of ared check mark on either. Typically,
non visual objects are data source objects.

Figure 8-10: Object type selectors
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Add Quick-Link tool

The Add Quick Link tool, as shown in Figure 8-11, enables devel opersto quickly link objects
together, even objects that exist on different pages. This works effectively thanks to the visual
nature of the layout in conjunction with the drag-and-drop functionality.

Add Quick-Link
’V Solrce: Link:l j Target: n

Figure 8-11: Add Quick-Link tool

Using the Add Quick-Link tool

To add aquick link, follow these steps:

le

24¢

3¢

4

Select the object to be used as the source. Drag and drop it out of the grid onto the source
area. Alternatively, use the pop-up menu and select the appropriate option on the layout
grid.

Select the object to be used as the target. Drag and drop it out of the grid onto the target
area. Alternatively, use the pop-up menu and select the appropriate option on the layout
grid.

Select avalid link type.

Click Save.

Considerations when using the Add Quick-Link tool:

If alink already exists, the source and target areas will be grey and the Save button
disabled until the link type is changed, as shown in Figure 8-12.

- Add Buick-Link
Source: FolderPageT op is of kype 'SmartT oolbar' L|nk:|TabIeID j Target: gzcdeview.w iz of type "StalicS0Y" on u
oh page 3, at &1 ——— - page 3. at A2

Figure 8-12: Add Quick-Link tool disabled

The tool provides the functionality to swap source and target objects by clicking on the
I-directional arrow at the bottom of the Add Quick-Link tool, as shown in Figure 8-13.

[ Add Huick-Tink
Source: afspfoldraw is of type 'SmatFolder' an - Link: IF’age j Target: THIS-OBJIECT ﬂ
page [, at A2

Figure 8-13: Add Quick-Link tool enabled
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Adding an object

To select an object to add to the container, follow these steps:

1 ¢ OntheObject I nstanceregion of the Container Builder, select the Add button. Thelayout
grid shows all the available cells where the object can be placed, as shown below:

Instance information: & B [ 5] E E G H .
-
Object: ﬂ 1 L=
Mame: 2 a0
Description: b
it
Type: | <Hones= j
Data sources: j :
Update targets: j b
Hav target: j B
I~ Resize horizontal [~ Resize vertical .
Justification ——————————
|7(3" Left ¢ Certer ¢ Right | g
DEoXEIRPR QS s
- add quick-link
Source:l Linkl j Target:l (=]
PR RN, o = ]

2 ¢ Complete the necessary fields:
a) Object lookup — Select the object to be placed.
b) Name— Theinstance name of the object, defaultsto the actual object name.
c¢) Description — Defaults to the short description of the object.

3 ¢ Complete the optional fields (only available for visual objects):

a) Resizehorizontal/vertical — Givesyou the option of allowing an object to
dynamically resize on either plane at runtime.

b) Justification — Allows you to define the alignment of every object.

4 ¢ Select therelative position of the object by clicking in any one of the available cells,
indicated by awhite background in contrast to the chosen background color.

5 ¢ Click Save.
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8.5 Advanced container features

These features allow for additional modification or customization of containers and their
properties. They are enabled or disabled according to the selected object.

8.5.1 Container properties

This option opens the Dynamic Properties window, shown in Figure 8-14, as described in
Chapter 6, “Using the AppBuilder in Progress Dynamics.”

* Dynamic Properties 2 | E||_|
Container: |<Enter container name o= | Closel
Object: Irytemfullb J Class: IDynBrow J
Result Code: I <Default> J * | |
Attributes Iﬁvents |
|Attrihute % |Va|ue |F|esu|t Code |Gr0up|;
I ActiorEvent I | Brows
AppledctionDnE xit Ma Brows
ApplyE «it0naction Mo Brows
AppService [refau
ASInfo Appse
ASInitialize0 nRun Yes Appze
ASUsePrompt Mo Appse
BGCOLOR * ‘widge
ErovezeColumnB G Color: Brows
BroveseColurnnF G Color: Browes
BrovezeColumnFonts Brows
BrowseColurnnFormats Brows
ErowzeColumnLabelB G Erows
v
The event to publish on Default-action of the brovse, The caller should alzo subscribe to the event. ;I

Figure 8-14: Dynamic Properties window

Another convenience is the ability to open a container’s super procedure in the Section Editor
by right-clicking in the Container Builder and selecting Edit Custom SmartObject.
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8.5.2 Page maintenance

The Page Maintenance tool is provided to manage page-related data. The tool consists of a
browser to select the desired page, a maintenance toolbar, and a viewer for actual data
maintenance, as shown in Figure 8-15. Y ou can perform standard 10 functions.

* Page Maintenance - New (DynDbjc) _f::‘: - | Dlﬂ
File Options Window Help

Exit Help

Page Seq. [Page label Security token -

OEZHS X[+ ¥&
Page sequence: Il_

Page label: I

— Other settings

Page layout: |felative j

Security token:
¥ Enable on create
¥ | Enable o madify
¥ | Enable an view

— Ingert / replace object instances from existing container ————
Container: I ﬂ

F'age:l j Insert/Heplace |

Figure 8-15: Page Maintenance window

Page sequencing

Two up/down arrow icons are included on the toolbar to allow movement of the selected page
to change the sequence in which tab folders appear on a container. Page0 cannot, however, be
moved because it is the background page that is always there. If afolder exists on PageQ, it
cannot be re-sequenced.
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Inserting instances for pages on existing containers
Thistool allows you to insert object instances from any page of another container into a page.

After selecting a container from the list, the container builder determines whether the selected
container has multiple pages or not, and if so, the combo below thelist is enabled for you to
select the specific page that you want to use asatemplate. If not, the sel ection defaults to PageO.
The Insert/Replace isthen enabled. If object instances exist on the page, you are prompted as
shown in Figure 8-16.

Insert / replace page object instances 1[

@ ‘Y'ou have selected 'customerobjcw - [Pg. 0] as the template for thiz page.

Toreplace the entire contents of this page with the contents of the template’s page. select
C& | "res'. Remember to zave the container in order to commit the changes.

[1o you want to use the object ‘customerobjcw - (Pg. 0] as the template to regenerate this
page from?

X v | ]

Figure 8-16: Insert/replace warning

After reading the message, select Y es or No to continue.

8.5.3 Links maintenance

SmartObjects communicate by means of named connections that in the ADM are called
SmartLinks. A SmartLink is nothing more than a collective name for a set of named events.
They can be published (using the Progress™ 4GL PUBLISH statement) by theinitiator, or
Source, of the event. They are subscribed to (using the Progress 4GL SUBSCRIBE statement)
by one or more Targets for the event. Asthe designer of awindow (or in this case, a container
for many windows of atype), you need only name the Source and Target objects and the name
of the link between them. The standard ADM code handles all the setup needed for the objects
to communicate. If you are not familiar with the Version 9 ADM, you can read more about this
mechanism in the Version 9 documentation. Some new links defined for the Progress Dynamics
framework are described in the “New Progress Dynamics SmartLinks” section.

After you select al the objects that are in the window or page, you need to define al the links
between objects in the Container. The links will be made between the objects in the container;
when a specific window or pageis built from the container, these same links will be created
between the actual application objects the application assembler chooses.
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The standard Progress Dynamics Repository includes a number of template objects, and
templates for window and page layouts with the links already defined, to satisfy many common
kinds of application needs. Y ou only need to go through the process of creating anew layout if
none exists already for the combination of objects you need. Once you have defined it, any
developer who wants to assembl e an application can build windows from it without
understanding or modifying the specifics of the object positions, links, and so on.

Links Maintenance tool

The Links Maintenance tool isused to manage ALL links on the container between all instance
objects and the container itself. Filtering and sorting of links can be done quite intuitively using
the tools provided. By clicking on any one of the column headers, a browser’s details will be
sorted by that particular field. A specid filtering tool has been provided to allow only a selected
list of links to be displayed.

Filtering links is made possible by a combination of combos. This works exactly like the
standard Appbuilder Links window works. Besides being able to filter on source, target, and
link type, you can aso see links pertaining to a specific object—whether it is the target or
source—using the To / From field. Figure 8-17 shows the Links Maintenance Window.
Another useful option isto filter links by folder page.

* Links Maintenance - New 10l x|
File Search ©Options ‘Window Help
Ezit Help

Source Pag.|R|Clalign|Link name Taiget -

mtemnfullo o1BL Data ytemnviewy

mtemfulla 01BL Data mtemfully

StandardT aolbar O1AaL M avigation ytemfulla

StandardT oolbar o1aL TablelO ytemnviewy

Tykenmyiewsy 034L Update wtemfulla

-
4 *

DR ZES X%

— Link details
Source: Link:; Target:
= IEDntainerTooIbar =
Commit -
Data
Filter
Grouphssiogn
InMessage
Navwigation
OutMaszage
Daga
LI PrimarySde LI LI
. I Filter from source [ | Filter fram link. [f| . I Filter from target [ |

Figure 8-17: Links Maintenance window
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Adding/assigning links

To add or assign alink, follow these steps:
1 ¢ Click the Add button.

2 ¢ Select the source, link, or target for the link. If, for example, the required object isnot in
the source ligt, click on the Filter from sour ce, Filter from link, or Filter from target
button to reveal all possible sourcesfor links. Thisworksfor all three columns. Whichever
item is selected from any column, the other two are dynamically updated to only show
allowable items. Thisis based on the datain the ryc_supported_Tink table. Again, the
red check mark indicates which component is currently active.

3 ¢ Select the other two components of the link.

4 ¢ Click Save. The browser is updated and the latest record is added.

Maintaining links

Links can be edited and deleted using the maintenance tool. By simply selecting the link from
the browser, the columnar link details section is dynamically updated with the specific link’s
details. Select the M odify button to enable the columns. Here, the source, target or link type can
be changed. Remember to click on Save for the change to take effect.

To deletealink, again, simply select it from the browser and click the Delete button.

New Progress Dynamics SmartLinks

Most of the links used by objects in Progress Dynamics are standard Version 9 ADM
SmartLinks. A few new ones have been added beyond those described in the Version 9
documentation. This section describes the following new SmartLinks:

. Container Toolbar link — Progress Dynamics supports many functionsinitiated fromits
toolbarsin addition to those that are standard to Version 9 SmartObjects. To initiate those
events, the Toolbar event published aong the ContainerToolbar link passes the name of
the function to its container or to a contained object. So for atoolbar that supports any of
these additional functions (including invoking Notepad, Word, Excel, a Calculator, an
Internet connection, e-mail, a Print Setup routine, the Suspend function, the Re-L ogon
function, inline Tranglation, Help, etc.) there is routinely a ContainerToolbar link from a
toolbar to its container. Whenever the user invokes any such function in the toolbar by
choosing the appropriate button, the Toolbar event is published by the toolbar, and it
passes the name of the specific function as an input parameter. Code in the standard super
procedure for Containers, src\adm2\containr.p, receivesthe Toolbar event and runsthe
correct code to handle the function.
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8-22

With earlier versions of Dynamics, both browsers and containers could have used the
toolbar link and could have been toolbar-targets. The ContainerToolbar link is now used
to prevent ambiguity and make defining enable rules for toolbar actions easier. Toolbar
linksto containers now use the ContainerTool barLink. TheContainerToolbar link hasfour
new attributes:

—  ContainerToolbarTargetEvents (toolbar class)

—  ContainerToolbarTarget (toolbar class)

—  ContainerToolbarSourceEvents (container class)
—  ContainerToolbarSource (container class)

Y ou can aso create Toolbar links from datavisual objects (browsers and viewers) in the
same window. The standard support procedure for datavisual objects, the super procedure
src\adm2\datavis.p, likewise hasatoolbar procedureto receivethe Toolbar event, along
with aparameter naming a specific function to be processed by the Browser. Thefunctions
are supported by several different toolbar bands described in the “ Standard tool bar
objects’ section. They include access to Comments, Audit, Data Export, Print preview,
DataFilter, and Find. If the toolbar you use supports any of these operations on the current
record in aBrowser or Viewer, then there should be aToolbar link from the Toolbar to the
Browser or Viewer in your layout.

Toolbar link — The toolbar link isin the datavis classto support browse toolbar
actions such as Filter . Find - Export to Excel for viewers.

Action rules for toolbars follow thislogic:

—  Browsetoolbar tableio actions have the same record state enable rule as standard
toolbar tableio actions plus an additional rule to check whether
FolderWindowToLaunch isnot blank.

—  Comments/Auditing/Status/Print/Export have record available enable rules.
— AuditEnabled attribute added to SDO and used in audit action enable rule.

A toolbar linked to a data visual object refreshes often to apply these new rules.
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ToggleDatalink — Usethe ToggleDatalink to enable recordsin aparent Browser in one
window to be browsed independently of the display of recordsin a dependent child
Browser. It effectively disables the Datalink from parent to child so that data for the
dependent query is not constantly fetched from the server as the user browses through
different recordsin the parent query. When a parent record is explicitly selected (by
double-clicking onit, for example) anew child window with the Browser for that record’s
child recordsis displayed. It keeps these two windows independent once the user initiates
the child window. If the user explicitly selectsanew parent record, anew child window is
displayedfor it. It isa so made between the Browser in the child window and its contai ner
window. However, the ToggleDataTargets property should generally be used in
preference to thislink, as described in the Progress Dynamics Programming Handbook.

Primary SDO link — Where there is more than one SmartDataObject™ in awindow or
page, the PrimarySDO link tellsits container which SDO isto be used asthe Target for a
Data pass-through link from another window or page. The pass-through link establishesa
connection between an SDO and its query in one window and a dependent SDO and its
query in asecond window. Although the PrimarySDO link is strictly necessary only when
awindow or page actually containstwo potential Data Targetsfor aData Sourcein another
container, it is customary to define the PrimarySDO link so asto eliminate any chance of
confusion as to where the path of the Data links should go. The PrimarySDO link goes
from a contained SDO to its container.

TreeFilter link — The TreeFilter link was created to allow the Dynamic TreeView object
to have filtering capabilities. Thislink is added automatically when creating a new
Dynamic TreeView with afilter viewer associated with it.
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The Object Locator tool

This specia tool allows you to find an object instance anywhere on a container and is
particularly useful with multi-page containers. It has been included on the container builder as
well as on the links maintenance tool, where finding an object instance is sometimes necessary.

Some advanced filtering tools have been provided to facilitate easy searching for object
instances, as shown in Figure 8-18.

* Object Locator - gscddfolZw {DynFold) = | Ellﬂ
File ‘“Window Help
Exit Help
 Object Locator
FPa.|R |C |Instance Name Object Typ =
o Clear
5 14 gscpdiulb DrwnBrow = |eAc|:|ts Onpage....
4 14 getdifullb DiynBrow  Curent
" Page ID_ =
~ Show
v “isible objects
I~ Nonwvizible objscts
- Instance Mame BEGINS ..
g
| r Object Type BEGIMS ...—
L 3 |c|
Select the object...

Figure 8-18: Object Locator window

Based on thefilter selections, the browser displays the objects that satisfy the criteria.
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The Foreign Fields Mapping dialog

In the instances section of the Container Builder, thereisabutton (...) to theright of the Foreign
Fieldsfield. Click thisto display the Foreign Fields Mapping dialog, as shown in Figure 8-19.

* Foreign-Field Mapping

Fil= ‘window Help

=10l x|

Ezit Help

Source; emplovesfullo

EnpHum
FirstMName
Home Phone
LastNane

[ Eirenaace _  FS[Y | ot panccicace
Department_0bj =

Target: Familyfullo

Family. CoveredinBenesfi
Family.Family_ 0Obj
Family. Belation
Family. PelatiwveNane

Dosition
SickDaysLeft
Starthate
WacationDaysLeft
WorkPhone

- -
K| 3 4 | »
Mapped Fields:

Family.Euployee_Obj,Euployee 0Ob3j ;l Wrrnap: |
v
< :

Figure 8-19: Foreign Fields Mapping dialog

Use thisdialog to explicitly map SDO and SBO source and targets. Select onefield in each list
and choose Map. Thelist at the bottom shows the fields that are currently mapped. Choose one
and click unmap to undo the mapping.
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8.5.4 Object menu structure

Thistool allows the addition and maintenance of menu structures associated with the container,
asshown in Figure 8-20. Thisistypically used for Dynamic Menu Controllersand allows menu
structures (a grouping of one or more menu items) to be merged into the containers menu
structure.

* Object Menu Structures o =] |

File ‘window Help

Exit Help

— Menu structure order

£S5 eszion - Dynamics 5 ession O ptions -
Edittributes - Dynamics Attributes

Do X[+ ¥
Menu Structure: |A2Attrih ﬂ
Label: | tAttibutes

Description: |Dynamics Attibutes

Instance Attribute:

4
Item Placeholder: ﬂ

Figure 8-20: Object Menu Structures window

8.5.5 Object Initialization sequencer

Thistool allows you to specify the order in which objects are initialized per page. It simply
filters the objects per page and allows you to move objects using up/down arrows, as shown in
Figure 8-21.

* Object Instance Initialization Drder o |

File window Help

Exit Help
Arrange in required initialization order
Pl
‘Erovse] oo L Obiect
gscdefull 'S jects on page ...

" Current

* Page IZ_ :

Close |

Figure 8-21: Object Initialization sequencer

NOTE: Dueto Repository constraints, PageO objects cannot be re-ordered.
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8.5.6 Run

This option launches the current container for previewing purposes. It is only enabled if any
changes that have been made have been saved.

8.6  Standard toolbar objects

The Progress Dynamics Repository comes with a number of standard Toolbar objects
predefined. These should be satisfactory for many of the kinds of windows you need to build.
This section discusses some of the standard toolbars.

8.6.1 FolderPageTop toolbar

In addition to atab folder page, you can also use the FolderPageTop toolbar in a single-page
window. (Y ou can place any of the Toolbars at the top of awindow or page, at the bottom, or
in between other objects in the Main section of the window or page). The FolderPageTop
Toolbar includes afull update band of buttons (including delete, cancel, and reset) and a band
of Navigation buttons (First, Prev, Next, and L ast). Figure 8-22 shows this toolbar.

EEEEEYT PR

Figure 8-22: FolderPageTop toolbar
Table 8-1 describes the links you need to create for this Toolbar.

Table 8-1: FolderPageTop toolbar links
For this functionality . . . You must include. . .
To enable the Navigation buttons An SDO inthelayout and a Navigation link
from Toolbar to SDO
To enable the Update buttons A TablelOlink fromthe Toolbar toaViewer

or other updateable object in the window

A Datalink from the SDO (which of course

To pass recordsto the Viewer for display you do not see at run time) to the Viewer

To handle updates of records An Update link from the Viewer back to the
SDO
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Aswith al Toolbars, the functions of the buttons are duplicated in the menu, as shownin Figure

8-23.
—imi x|
’ﬁ Window  Help
First  Alb+HUp iEEit Help
5 Pres AltALeft r—
Translate. .. Mext Alb+Right | &pplication Launc ~
it el iz, Last  Alt+Down
Add record Ale+a
Delete record Ale+Dr
Copy record Alt+C
Modify record AlE+
Wigt record Ale+y
Find record. .. A+ » =
Filker records... Ale+T Iy ﬁ “3. 5% ,95 ) ©|

Prink Preview
Expoark...
Audit. ..
Comments. .,
Skakus, ..

Exit Ale+3

Figure 8-23: File Menu that duplicates toolbar functions

8.6.2 ObjcTop toolbar
Figure 8-24 shows the ObjcTop Toolbar.

e &« & 3

Figure 8-24: ObjcTop toolbar
The ObjcTop Toolbar contains:

*  Navigation and Exit/Help buttons.

A Window menuitemto let the user select whether each selection of arecord should bring
up a separate maintenance window.

* A Help menu.

. If the window contains an updatable object and a Tablel O link, there are also OK and
Cancel buttons.
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8.6.3 FolderTop toolbar

The FolderTop Toolbar includes an Update band without Delete, a Navigation band, a
SpellCheck button, and the set of OK/Cancel/Exit/Help buttons, as shown in Figure 8-25.

|QE.§Q é@éh* « 5 B I":/Q iQK Cancel Exit Help|

Figure 8-25. FolderTop toolbar

8.6.4 Browser toolbar
The browser toolbar 1ooks like the one shown in Figure 8-26.

|G =23 X% RXF0 Q|

Figure 8-26: Browser toolbar

It has a special band of Update buttons. These are designed not to edit arecord in place, but to
launch a separate container window for record maintenance. To enablethis, you must definethe
Launch Container property for the Browser in the window. Likewise, double-clicking on one of
the records in the Browser brings up the separate container window to edit the selected record.
The Toolbar also hasaFind and Filter band. When the user choosesthe Find or Filter button,
a separate dynamic window appears, as shown in Figure 8-27. Use this window to create a
subset of the recordsin the query or locate a particular record.

i Filter - Product Control =lolx|

Fil= window Help

' Sezsion ¢ Pemmanent OK  Cancel Apply Clear Help

Filter # Find |Advanceq

Index |Calumn
Mate Mumber of Users

MHaone Product Code

Mone Product Description
Mone Product Installed
Mone Login Compary Code

Figure 8-27: Filter window
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There isalso aband of buttons that:

e Allow recordsin the Browser to be exported to a Print Preview window or to Excel.
e Associate an Audit record or a Comment with the currently selected record.

*  Provide status information for the record.

For example, when you choose Print Preview, the contents of the Browser are sent in XML
format to the default Windows Internet browser, as shown in Figure 8-28.

3 C:\QAShare' smoketest'021b'temp' XMLReport.xml - Microsol : i II:II 5'
File Edit View Favorites Tools  Help | 4’
QBack - q - \ﬂ \ELI ;\J | /.-\: Search ‘*_;"IT‘}_’ Favarites {43| - \.,;\_ ﬁ ‘1‘3
Print - MultiWin 2.1B - 000001 12024/2004 @ 15:52:51 - admin
Bill
Order To Credit Email Order
Num ID Carrier Card Order Instructions Ordered Status PO
Standard  American .
B 55 Wail Exgress no 021158  Shipped
s 0 E'YE’.YN'Q“‘ Visa  yes 09/27/97  Shipped
aurer
Standard  master _ .
79 9 Mail card no this is a test 112197 shipped —
1770 fdta.”dard American dddd 03102098 Shipped
ail Express
195 Malkers  Amercan | tiafdatdsafad 11/26/7  Ordered
Delivery Express
UPS Master .
1335 0 Ground Card no adfafdsafd 020458  Shipped
1340 o UPS Master oo didfedf 09/19/97  Ordered GOREES
Ground Card
1980 0 gps Master ssdfsdfsd 0101/98  Ordered
round Card
UPS Master
1380 0 Ground Card ho 101657 Ordered
BOSD 0 E":fd‘er no 01/2998  Ordered POOGO3976050
BIS5 O E”:rsdter no 030298  Ordered PODE0497E055
BOES O ’éme”m no 100197 Ordered PODR04976065
Kpress =
| | »

Figure 8-28: Print Preview Example
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When you choose Audit, an audit history for the record appears, as shown in Figure 8-29.

*{ Audit Control
Fie window Help

e

gaclg gec_lenguage pm AME (62472001 110315 ictn
mcly gee_lanpuage o CRE 03/28/2000 143034 &
gacln asc_language om AME 03/28/2000 143034 el
gsclg gec_lenguage pm CRE CE/26/2001 143248 ichh
ocly gee_lanpuage o AME 03/28/2000 143243

Figure 8-29: Audit Control

When you choose Comments, the Comments Control window appears. Hereyou can view, add,
or edit comments of any kind for this record.

8.6.5 BrowseToolbarNoUpdate toolbar

Thistoolbar has the same bands as the BrowseToolbar, except for the Update band.

8.6.6 FolderTopNoSDO toolbar
This toolbar just has the OK/Cancel/Exit/Help band of buttons.

8.6.7 DynToolbar

Thistoolbar has afull band of Update buttons, Navigation buttons, and a Filter button.

8.6.8 Other toolbars
Other toolbars provided for more specific uses include:

. MenuController

. L ookupToolbar
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8.7 Preferences

Figure 8-30 and Figure 8-31 show the Container Builder Preferencesdialog tabs. Thedialogis

available on the Options menu and allows you to specify Ul-behavior and -properties for the
Container Builder.

EETTE—— =E
File Window Help
Exit Help

General | Giid |

[¥ Delete SmartFolder if na more pagss left

Default startup mods: [Open =

[~ Confiim successful save of container

[¥ Hide subtaols instead of closing [faster)

[¥ Select page after page template used

¥ Include container tile when exporting to Excel
Prap

A Interaction
I~ FRieposition propery sheet on instance select

™ Reposition instance on property sheet select

SmartFolder 0)

Tab visualization: |Framewnrk. Setting
Tabsperrowe [7 5

¥ tppend page numbers to page labels

{'Heset to Disfauil |

Figure 8-30: Container Builder Preferences - General tab
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File Window Help

=101 x|

Exit Help

General Grd |
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Grid and Toolbar
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£ Attach toolbar to giid
& Attach toolbar ta instance information viewser

Toolbar position: | Eottom =

Appearance

[¥ Cieate alignment widgets
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Lwvailable; | avail

Mot available: |notavail

Unknown: [unknown

Fows [9 =] Backaround color

Columns:[5 -]

Left Mame prel

Center [Mame pref

Right [Mame pref

Customization Suf

Image height: |8 -

Selector color

Gridine color: I 2
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Figure 8-31:

Container Builder Preferences - Grid tab
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8.8  Customization option for dynamic viewers and browsers

When you open adynamic viewer or browser in the AppBuilder, the L ayout menu containsthis
option: Custom L ayout. Thisfeature lets you define and edit custom layouts based on result
codes. For each existing result code, you can define one custom layout.

When you create a dynamic viewer or browser, the layout you define is known as the default
layout. Every instance of the object usesthislayout. For example, suppose your application has
aresult code named LargeFontUI that applies when your application identifies a
vision-impaired user. Y ou can define a custom layout named LargeFontUI. When the
application appliesthe LargeFontUI result code, every instance of the object uses the new
custom layout instead of the default layout.

Some essential facts about this feature:

e« TheCustom Layout menu option isonly available when adynamic browser or viewer is
in focusin the AppBuilder.

. From the L ayout menu, select the Custom L ayout option to bring up the Custom L ayout
dialog box. (Consult the online help for assistance with the dialog box fields.)

e« The Custom Layout option works exclusively with the object in focus.

. Only asingle layout (default or custom) for a particular object is available in the
AppBuilder at any onetime.

¢ You can have custom layouts of different objects open at the sametime.

«  When multiple custom layouts are open, switching the result code on one object (through
the Custom L ayout dialog box) has no effect on the custom layouts of the other objects.

e Thetitle bar of open objects shows the result code associated with that custom layout.

. If an open viewer has no layout previously defined for a selected result code, then
AppBuilder creates anew custom layout initialized to be identical to the layout that was
in focusimmediately before the result code was selected.

e Choose the Saveicon in the AppBuilder’s main toolbar to save changes to all layouts of
the focused object.

¢« TheRe-Logon feature does not reset active custom layouts. Exit your session and start a
new one to reset to default layouts.
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8.8.1 Customization priority

Y ou can have alayout scheme that includes multiple layouts associated with result codes of
varying customization types. When you run the browser or viewer, the Framework needsto
know which of these result code based customizations takes precedence over the other. It will
try to apply all customizations, but in the case of conflict, it needsto know which customization
receives priority.

Make surethe object you areworking with iscurrently selected in AppBuilder, and select File -
Customization Priority to display the Customization Priority Editor:

Il Customization Priority Editor ll
Available Selected
UIType

» | LargeFontlUI 4.. |

€ | Y

Ll _t |

L |

Fezult Code: I j Wze
Ok | Cancel | LClear |
| 4

Here you can create a list of the appropriate result codes by moving them to the right-hand
column. Prioritize the result codes by ordering the list. Put the hightest priority code at the top
of the list, and so on.

Click OK when you are finished. Notice that the AppBuilder main window now has a
Customization button on the right-hand side, as shown below:

* AppBuilder =101l

File Edit Compile Buld Tools Options Lavout Window Help

DysHSaLz/mqme |z
Object: ISmartDataViewer File: Icustomerviewv
[ [ [Painter [ [&drmin User [Default Campany

Thisbutton reminds you that you have customizationsin effect. Click the button to return to the
Customization Priority Editor.
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8.8.2 Synchronization

Each custom layout is saved as a variation of the default layout. This means that only those
attributesthat are different from the default layout are stored with the custom layout. Unchanged
attributes in the custom layout are in synchronization with the default layout. When you make
achangein the default layout, that change will be reflected in an existing custom layout if, and
only if, the affected attributes are in sync (the same as) with their default layout counterparts.

8.8.3 Adding and removing widgets

All widgetsthat you want to appear in any custom layout of the object must be part of the default
layout, although they can be hidden. When working with custom layouts, you might delete and
add widgetsin AppBuilder. However, inreality, thewidgetsin the custom layouts are not added
or deleted, they are ssimply made visible or hidden by your paste or delete actions.

8.8.4 Supported attributes

The attributes supported for custom layouts in the static property dialogs are in the following
table:

BGCOLOR GRAPHIC-EDGE REMOVE-FROM-LAYOUT
coL HEIGHT ROW
CONVERT-3D-COLORS LABEL SEPARATORS
EDGE-PIXELS NO-BOX THREE-D

FGCOLOR NO-FOCUS WIDTH

FILLED NO-LABELS -

FONT NO-UNDERLINE -

All additional attributes are supported in the dynamic property sheet.

NOTE: TheREMOVE-FROM-LAYOUT attribute is a pseudo-attribute that hides an object in a

custom layout.
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8.9 Dynamic SmartFrames

Thisrelease of Progress Dynamicsintroduces dynamic SmartFrames™. Dynamic SmartFrames
belong to the DynFrame class and are container objects that do not have an associated window.
Y ou build dynamic SmartFrames in the Container Builder and add the dynamic SmartFrame to
awindow to render it. A window object can contain from zero to many dynamic SmartFrames.

The dynamic SmartFrame:

. Can contain other DynFrame objects.

. Can contain folder objects.

. Can beincluded on afolder page.

. Isintended to contain objects like SDOs, browses, and viewers.

. Is not intended to contain field-level widgets, such as DataFields and fill-in fields.

*  Actsasdatasources and data targets.

. I's supported by the Links Maintenance tool.

. Isaself-contained object that isrendered using the physical object ry/uib/rydynframw.w.

. Has ry/app/rydynframp.p asasuper procedure, and inherits from the ADM2 Container
class.
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Building Progress Dynamics TreeView
Windows

This chapter describes how to create Progress Dynamics windows with a TreeView layout. It
details how to use property sheets to define nodes of the tree and the overall tree structure. The
nodes are represented in an ActiveX-based TreeView object on theleft side of thewindow. The
dynamic windows launched from the selection of the nodes appear as frames on the right-hand
side. You can use a TreeView to represent either hierarchical data or amenu structure.

This chapter discusses the following topics:

. Introduction

. Building a TreeView window

. Setting up structured nodes

. Using an extract program for anode

. Creating afilter viewer for a TreeView window
. Running the TreeView window

. Building a menu structure TreeView window

. Summary
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9.1

9-2

Introduction

The standard Progress Dynamics dynamic window gives you many options for the appearance
of your application windows. As discussed in previous chapters, you can combine Viewers,
Browsers, Toolbars, Folders, and other objectsin avariety of layoutsto provide many different
looks to different parts of your application.

The Progress Dynamics TreeView gives you another option. Y ou can build a dynamic window
with aTreeView control to the left, which can represent a hierarchy of related data, a nested
menu structure, or some other multi-level data with which you populate the TreeView. To the
right, you can relate application pages and sub-windows to different levelsin the TreeView, to
show details or allow updates of any record at any level.

The TreeView window described in this chapter isreferred to as adynamic TreeView, because
itisalargely data-driven object that is controlled by a single physical procedurefile
(rydyntreew.w). Thisfileisavariation of the rydyncontw.w procedurefile. The rydyncontw.w
file generates all the varieties of dynamic windows discussed in earlier chapters that describe
the Container Builder and the kinds of objects with which you can populate it. Two property
sheets allow you to define what to display at each node level in the tree, as well as the overall
structure of the TreeView itself.

The dynamic TreeView window uses the underlying Progress Dynamics object called the
TreeView Object. The TreeView object isa4GL procedure that wraps a TreeView ActiveX
Control. It provides a standard interface from other objects to the methods in the TreeView
control that populate and manipulate the nodes of the TreeView.

NOTE: Progress Dynamics uses the standard Microsoft TreeView control.

Y ou do not need to understand this object in detail to build dynamic TreeView windows.
Generally speaking, you need to learn more about the TreeView object if you want to use the
TreeView to build akind of window that the dynamic TreeView window does not provide for
you. This might include:

. Achieving afundamentally different look and arrangement of objects on the screen

. Using the TreeView to coordinate data from objects the dynamic TreeView window does
not handle yet, such as Progress B2B objects for communication to other applications
using IMS

. Assembling alarger compound object from the TreeView object, for example to manage
SDOs or SBOs, etc. in adifferent way than how the dynamic TreeView works

To build aTreeView for this kind of purposes however, you must do considerably more
programming of callsto the TreeView APIs.
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9.1.1 Components of the dynamic TreeView window

Y ou can build a TreeView window from many different objects, but the standard window will
aways have roughly the appearance of the window shown in Figure 9-1.

Sandard NL=TEY
H SHT0w  Hel . .
WnMK: menu /E/t«m’w - Dlsplayed ObJeCt
. Cale eader Descfiph-m:i Tltl € Bar
Dynamic -
tool bar for 500 Caleca Header s Toolbar object
navigation = Fiscal Ea'Z - ot _‘“‘l' EHLA@ELe e wH T J
= erdar v ear Deasl
SQveRiss P, gtanda(d I?r?gress
&)&'a] f||ter / J Cd’mdaeradcr.’EiscaL Calendsr (Fiscal CaLe:j ynamlcs olaer
written for @ Peiod02 Calendar Yea Descriptiors [FEAR 1998 ) )
root node i e Calendar Year Shon Descripto: [VEAR 1998 — L Dynamic container
4] Penod 05 Calendar Yea End Date: [31/12/1955 | Iaunched when
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@] Penod 08 node
{(:: Penod 09
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g e Pered 12 resizethe
-4 rEAl 3 H
+ i": YEAR 2000 TreeView
-4 YEAR 2000
+- ) RSC Calendar 1 ) .
TreeView object

12 Calendar Period Rrecords Listed

Figure 9-1: Folder toolbar linked to current displayed logical object

The Dynamic sub-window manages datain the panel on theright side of the TreeView window.
These can be any windows you have built using the framework that can be launched by the
TreeView. Though originally constructed as independent windows of one or more pages,
because of the dynamic nature of the framework, these objects can be made frames of the
TreeView window, providing a single-window interface with a number of different containers
managed by a single main container window. You can associate a separate detail or maintenance
window with each node level in the tree. The TreeView window automatically displays the
appropriate frame and data for the current node. You can include in each of these sub-windows
Viewers, Browsers, and other objects appropriate to the current level of the tree. You can make
the sub-window itself a multi-page Tab Folder, if that is appropriate.

The TreeView window has an extensive API that you can program to customize its behavior in
anumber of ways. However, standard TreeView operations are provided for you just by filling
in the TreeView and Node property sheets, so the API is not discussed here.
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9.2

Building a TreeView window

Building adynamic TreeView is basically atwo-step process. First you must define the nodes
of the TreeView, the different levels within the tree. Each of these nodes determines the data
displayed at that level and its relationship to the level above. Then you define a TreeView
window itself, which can incorporate any number of nodes to form a multi-level tree.

Before you define tree nodes, you must make sure that the objects referenced in the node
definitions are already defined and registered in the Repository. Thisincludes SDOs or SBOs
that will provide datafor the nodes, and container windows that will be displayed in the
right-side pane when data nodes in the TreeView are selected.

As an example, you are going to build a TreeView window with three levels of data from the
Sports2000 database: Departments, Employees in each Department, and Family members for
each Employee. Before you start, follow these steps:

1 ¢ Run Entity Import to import table and field definitions for the tables involved.

2 ¢ Placethese definitionsinto a new Employee (EMP) Product Module, so that they are
grouped together and easy to locate.

NOTE: If you have worked through the Getting Started with Progress Dynamics, book
you have already done this.

3 ¢ Runthe Object Generator to create SDOs, dynamic Browsersand Viewersfor thesetables.

For this example, you will not be using Browsers. Y ou will use Viewersto provide more
exact control over the Viewer layout, but the Browsersand Viewers generated for you will
still be useful in other windows.

4 ¢ Buildastatic SmartDataViewer inthe AppBuilder for each of the Department, Employee,
and Family SDOs.

5 ¢ Inthe Container Builder, create windows where the Department, Employee, and Family
records can be maintained. For each of the three tables, follow these steps:

a) Inthe AppBuilder, select New - Dependent Window (DynFold). The Container
Builder displays.

b) Enter anamefor the container. (For this example, use the table name or dump name
if that is shorter, plus foldwin).

c) Select rywinFolder asthe container template (Create from existing container).

d) Enter aDescription and add the WindowName in the Property Sheet.
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e) Select Pagel.

f)  Select the Pages tool and set the Page Label to an appropriate name, then choose
Save and exit from the Pages tool.

g) Onthe Object Instances section, choose the L ookup on the Object field to select a
Viewer to replace the template viewer.

h)  Inthe Lookup window, select the Viewer you created for the table.
i)  Choose the Save button and exit the Container Builder window.
When you have finished all the preliminary steps, you can then proceed to define the tree nodes

and the TreeView window itself, as described in the “Defining TreeView nodes’ section.

9.2.1 Defining TreeView nodes

This section provides step-by-step instructions for working through the Department TreeView
example. It also explainsthe elements of the dynamic TreeView. Figure 9-2 shows a picture of
what you are building so you can better understand the following pieces as you create them:

e The Department Filter Viewer at the top lets you select a Department Code or Name.

«  Thefivenodelevelsof the Tree View itself (Department data node, Employeestext node,
Employee data node, Family member text node, and Family data node).

¢ A maintenance folder in the right pane of the window.

* Departments and Employees e (=
Ble  Window Help
-t | Ext Heh
Enter 3 Dvepatmant Code o Name
Degi Code: [100 Dizpt Hame
(E O Dop 00 Conaking. |
=8 Bl Erra e

Empioges |

Ema o | 2z Meme [Area farckenss
> O] Dawia Aders: [10 5 mith 5t
B Femil members [Bedfued (Gt 66756

1 Megan Davi
{7 Flodoer Daais Phane: [[F171 5551111 ek Fhene: [I517) 2804593
£ Hurlen
+ (] Fobeden oept [100 Fosiion: [Conzutan
+ (1 Meades
5[] Simors Bilhdate: [12/12/196 |Gt De 117022087 |

vac Daps[0 sckDapsfo

Checes & e 10wk vt 7

Figure 9-2: Completed example TreeView
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Follow these steps to build the descriptions and to learn what they are for and how they relate.

1 ¢ Inthe AppBuilder, select Build - Tree Node Control:

* Tree Node Control ] B4
File Window Help
I ¢ » 9 | Esit Hep

Tree Node Maintenance

Run attribute:

Mode text label expression:

CustType + = = X T
e t=m Mo 2] L T
L1 ObiTpster Detais | Stucture |
B+ ] Froduct -

) SecMain MNode cade: [AtribGrn
B SessionType Mode description: |Attribute Group
0 Treshiode Parent node code: ﬂ
Mode label; [Attibute Group
[ Mode checked
[Drata source type: | SDO/SEO j
Data Source: |mcapfulle.w ﬂ
Primary data object: |vcapfullo.w ﬂ
Launch container: |capfolde ﬂ

&1

Label text substitutior: |rve_attribute_group. attribute_group_name ﬂ
|
Fareig figlds: ;I
H
Image file name: |mimastreefile.ico ﬂ
Selected image file name: |rw/ima/treefils.ico ﬂ
|Chnose an itern to work. with, Y

2 ¢ Choose Add to create your first tree node. (It doesn’t matter if something is currently
selected, since you' re creating atop-level node.)

Asshown in Figure 9-2, the three-level Department example requires you to define atotal of
five tree nodes. Asyou build a TreeView there is anode to represent the set of records at the
next level down, and then another node to represent the individual records at that new node. So

you will define nodes for each of the following

. Department

records:

. Employeesin a particular Department as a group

. Each Employee
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. Family Members as a group
. Each Family member

Because each tree node defines both data at a certain level within the tree and also its
relationship to the next level up, you must define adistinct node for each combination of atype
of object or data that will be displayed at alevel, and its relationship to the next level up. You
will define a node for Departments with no parent relationship, because that will be the top of
this TreeView. The Employee nodeswill define themselves specifically asbeing for Employees
of a Department, and the Family nodes as Family of an Employee. Other types of relationships
for Employees or Family Members would require you to define new nodes.

Figure 9-3 shows an example of the TreeNode Maintenance frame.

* Tree Node Control =18l x|
File Window Hslp
-« 5 3 | Help

{7 AttribGip

CustType + = = T x =
ObiectType = sHexq 4 |¥
ObiTpSter
Product
Sechain
SessionType Mode description: |Department as a top-level node
Treehode
' Depaitment Parent node code ]
Node label [Department
I~ Naode checked
Data source type: [ SD0/SBO0 |
Data Source: |departmeiullo M
Primary data object: [departmefulo |
Launch container &

Run attribute;

Mode text label sxpression: |Dept #1562

Label test substitution: [Department DeptCode Department. Depth ame =]
Foreign fields: =]
Imags fils name: [iw/imgAresfie.ico M
Selectsd imags file name: [/img/treefls.ico M
[Node code 7

Figure 9-3: Tree Node Maintenance frame

Continuing the Department example
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9-8

To complete the Department example, you need to define four more tree nodes, alternating data
and text nodes. The next node down from Department is atext node that just displays the [abel
“Employees.” It actsasaheader for theindividual Employee nodes of the selected Department.

To add the node, follow these steps:

1 ¢ Savethe Department node.

2 ¢ Choose Add in the Tree Node Control window, then follow these steps:

a)

b)
c)
d)
€)

f)

For the Node Code, enter EmployeeTx (format is currently limited to ten
characters).

For the Parent Node Code, enter Department, the node you defined earlier.
For the Node Label, enter Employees.

For the Data Source Type, select Plain Text.

For the text to be displayed next to the node, select Employees.

The Primary SDO namesthe same SDO used by the level above, the onethat will be
providing key valuesto the next node down. For the Primary SDO, enter
departmefullo.

This node will not launch a container window on the right side because it does not show
individual record values. So none of the remaining fields apply, except for the Image File
Names, which would normally be the same choices as for any other node.

3 ¢ Savethisnode, then choose Add again.

4 ¢ Follow these steps to define the node for Employee records:

a)
b)
0)
d)
e)

f)

For the Node code, enter Employee.

For the Parent Node Code, enter EmployeeTx.

For the Node Label, enter Employee.

For the Data Source Type, select SDO/SBO.

For both the Data Source and Primary SDO, select employeefullo.

For the Launch Container, select the name of the window defined for Employee
maintenance, EmployeeFoldWin.
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5S¢

6 ¢

7 ¢

8¢

9

h)

To display the Employee’ s last name next to the node, enter & 1 for the Node Label
Expression and Employee.L astName for the Label Text Substitution.

Because this node uses the Department table as a parent, you list the Foreign Fields
that define the foreign key relationship. Note that because the EmployeeTx Text
node is placed in between the Department data node and the Employee data node,
that intervening EmployeeTx node repeats the name of the parent Data Source. Itis
then the next node down, the Employee node that actually defines the foreign key
relationship between the parent and itself.

For the Foreign Fields value, enter Employee.DeptCode,DeptCode.

Save this node, then choose Add again.

Follow these steps to define another Text node that goes between Employee and Family:

a)
b)
0)
d)

e

For the Node Code, enter FamilyTxt.

For the Parent Code, enter Employee.

For the Node Label and Plain Text, enter Family Members.
For the Data Source Type, select Plain text.

For the Primary SDO, select employeefullo.

Save this node, then choose Add again.

Follow these steps to define the Family data node:

a)
b)
0)
d)
€)
f)
9

For the Node Code, enter Family.

For the Parent Node Code, enter FamilyTxt.

For the Node Label, enter Family Member.

For the Data Source Type, select SDO/SBO.

For the Data Source and Primary SDO, enter familyfullo.
For the Launch Container, enter FamilyFoldWin.

For the Node Label Expression, enter & 1.
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h)  FortheLabe Text Substitution, enter Family.RelativeNameto display the name of
family member.

i)  For the Foreign Fields, enter Family.EmpNum, EmpNum.
9+¢ Save each of the tree nodes in turn, then exit the Tree Node Control.

Once you have defined all the tree nodes needed by a TreeView window, you can define the
window itself.

NOTE: Thesetree nodes define a particular hierarchy. Each node level definesits
relationship to the next level above. Thus to define a different TreeView window
using some of the same tables, you will need to define a new set of tree nodes.
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9.2.2 Defining the TreeView window

Now you are ready to assemble these nodes into a completed dynamic TreeView window.
Figure 94 shows the various styles of trees that you can build.

Text only

Dept # 100: Consulting
Employees
Davis
Hunter
Kroener
Maegat
Simons
Yee
Text with tree lines

— Dept # 100: Consulting
L Employees
Davis
Hunter
Kroener
Maegat
Simons
Yee
Text with plus/minus

) Dept # 100: Consulting
) Employees
/| Davis
A Hunter
g Kroener
m Maegat
/H Simons
M Yee

Text with tree lines and plus/minus

= Dept # 100: Consulting
1 Employees

HH— Davis

Hunter

Kroener
Maegat

Simons

Yee

Pictures and text

1 Dept # 100: Consulting

2y Employees
-y Davis
9 Hunter
1 Kroener
) Maegat
1 Simons
_1 Yee

Pictures and text with tree lines

—1 Dept # 100: Consulting

| Employees
_| Davis
_1 Hunter
1) Kroener
1 Maegat
—1 Simons
—1 Yee

Pictures and text with plus/minus

=1 Dept # 100: Consulting
= 23 Employees
/| g Davis
H 1 Hunter
[0 1 Kroener
B 1 Maegat
H Z3 Simons
H 1 Yee

Pics, text, tree lines & plus/minus

=1 I3 Dept # 100: Consulting
=1 12y Employees

_| Davis

—1 Hunter

1) Kroener

_1 Maegat

—_1 Simons

—1 Yee

Figure 9-4:

Examples of TreeView styles
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In the example, you will use the style that shows all the available elements (Pictures and Text
with Tree Lines and PlugMinus).

Follow these steps to build a TreeView window:

1 ¢ Fromthe AppBuilder, select Build — Dynamic TreeView Builder:

* Dynamic TreeYiew Builder - Dpen - |E| il

File ‘Window Help

Dﬁ@ﬂn}([ﬂiﬁ_ IEmt Help

Ohiject filename: 34 Create from existing dynamic TreeView
Super procedure: ﬂ [ Dyriamic: TrEeView:I ﬂ Lreate ”
D escription: I Product module code: I j
Type: I j
Details I
indow title:
Root node code: ﬂ
Layout: j
Filter wigwer. ﬂ
Tree shyle ﬂ
™ Auto sort

I Hide selection

I~ Showcheck boves

I Showrootlines
Image height: |0

Image width: |0

|Find anh existing Dpnamic TresWiew.

2 ¢ Click the New button.

3 ¢ Choose the lookup button in the Create from existing dynamic TreeView section:

* Dynamic TreeView Template Lookup B - (o x|

File  Window Help

Select Exit Help

Recordstorstieve: 200 RecodsReactJlo | 7 Guer Complete
Object filename [Dbiect type code [Object deseription |«
gscottress DynTres Obiect Type TreeViow
gscprireu DynTree gee_product Trechiew
gsmndhiesw DynTres Made Treeisw
gsmeliee DynTree Session Type TreeView
woathesw DynTres Altribute Maintenance Tresview
weeytieew DynTree Customization Maintenance
wosahesw DynTres Fiepositary Dbisct Maintenance
wpdynieew. DynTree Diynamic Trecbiew Controller =
DynTree Ter ! )
4

4 ¢ Choose rytemdyntree and click the Select button. Thisisthe standard template for
dynamic TreeViews.

5 ¢ Click Create.
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6 ¢ TypeaNamefor the new TreeView, add a Description, and specify the EMP Product
Module.

7 ¢ TypeaWindow Title and specify Department for the Root Node Code:

* Dynamic TreeView Builder - New

File Window Help
DS X® 45

Dbject flename: [DeparimentTree

=10l x|

| Esit Help
3] Crsetefiom existing dynamic Trestiew
Super procedure: |

Al { Dynamic Trebiew [ ) | Creas
Deseription: IDynamlc Trestiew Contraller

Product module code: [EMP / Emplopees
Type: | DynTree 7 Dynanic TreeView

—
|

Details |

window tile: [Departments

Root nods cods: [Department

Layout: [

Filter viewser: |

Tree style [ Pictures & test with bee nes & pus/minus |
¥ Auto sort
I~ Hide sslection
I~ Show check boxes
¥ Show ot lines

Image height; |16
Image width; |16

8 ¢ Click Save.

NOTE: TheTypefieldisprovided for specifying custom classes that extend the Dynamics

TreeView class. If you create an extended class, make sure the Layout Supported
flag is set to YES in the Object Type maintenance viewer.

9.3  Setting up structured nodes

A structured node is a node where each new level is created recursively from the same SDO.

This means that you can expand a node any number of times and you do not have to set up
individual nodes for each level in the tree.
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This section explains the process of setting up anode for a structured table using the gsm_node
table, illustrated in Figure 9-5, from the Progress Dynamics Repository database (ICFDB) as
an example.

gsm_node
node_okj

node_co de (AKIT.1)
node_description
parent_mode_o bj (IE1-1)
node_lakbel

node_ch ecked
data_source_type
data_source
primary_sdao B —

Io gieal_object |
run_attribute

fields_to_store |
mode tesd |abe| sopressian

la bel_te=t_substitutiors_ficld=s |
foreign_fields

image_file_narme |
selected_image_file_mame |

T,

iz child ofiiz parent of

Figure 9-5: Repository gsm_node table

Asyou can see from this diagram, the gsm_node tableis linked to itself and using the
parent_node_obj and node_obj fields.
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Y ou can define a single node record to identify anode to expand indefinitely depending on its
data. To do thisyou create a node record that indicates that the SDO can expand into child
nodes. To illustrate, create a node in the Tree Node Control window using the values shown in

Figure 9-6.
* Tree Node Control i =] 4
Fle ‘Window Help
I & » 9 | Edt Hep
D AittibGip Tree Mode Maintenance

-] CustType
[:l Department
(71 ObjectType

g=oda xg £

Details | Structure |
Node code;
Maode description;
Parent node code:

Hode label

[rata zource type:

Data Source:

Frimary data object:
Launch container:

Fur attribute:

Node texst label expression:

Label text substitution:

Foreign fields:

Image file name:

Selected image file name:

TreeMode

Treetiew Mode Control Mode

=

Node
[ Mode checked

SDO/SEO

asmidfullo,w

gamndfullo,w

gemndfaldw

=22 |

STRUCTURED

&1

gem_node.node_code

Lo

wdimastresfie.ico

dimgtiesfils.ico

| K

F-c{ -

‘Choose A itern to work, with

Figure 9-6:

Tree Node Control window Details tab
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Note the information in the Structured tab, as shown in Figure 9-7.

* Tree Node Control : P ] [
File ‘Window Help
[ & & 3 | Esit Hebp
D AttribGrp Tree Node Maintenance
{:I CustType e “ X T8k
{:l Department & = EE e Q 4 IV‘I
-1 MenuStruct Details Stiucture |
-1 ObjectType
{:I ObiT pSter v Stuctured node
--{:l Product Parent node filter; |parent_node_obj =0
g SecMain Parent field: |parent_node_obj
B-{ ] SessionType N -
B¢ Tialods Child figld: |node_obj
Drata tppe: | Decimal "l
Fields to store: ;I
]

|Choose ari itern bo wark, with, o

Figure 9-7: Tree Node Control window Structure tab.

The Structured node check box is enabled and identifies this node as a structured table node and
alows related child nodes to be created.

When specifying values for a structured node, you must specify the following valuesin the
following order:-

. Parent node filter query

. Parent key field

Child key field

. Parent and child key field data type
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For example, if you want to list only those nodes that do not have a parent (that is, nodes that
are the highest nodes in the structure), the root node would filter only on records where the
parent_node_obj = 0. Since anode only hasavalueinthe parent_node_obj field if itisa
child of another node, you can specify the parent_node_obj asthe parent key field. A child
node is linked to its parent by checking that the parent’ s key field value (node_obj) isequal to
the parent_node_obj field for any other nodes. This makesthe node _obj field thetable's child
key field. Where both of these key fields have adatatype of DECIMAL, the fourth value would
be DECIMAL. Thus, the Fields To Store value would be:

OAparent_node_objAnode_objADECIMAL

Once you have set up all the other standard information, you can create adynamic TreeView in
the normal way by creating arecord in the Dynamic TreeView Builder.

9.4 Using an extract program for a node

This section explainsthe requirements and precautions to take when you use an extract program
to populate adynamic TreeView's nodes from an extraction program.

The extraction procedure mechanism was designed to allow adevel oper to extract complex data
from the database by allowing them to execute a procedure on a Progress AppServer and send
this back to the client side, thus meaning that the extraction program is dependant on being
connected to a database, and the database tables could be directly referenced.

This example uses the customer table from the Sports2000 database.

9-17



Progress Dynamics Developer’s Guide

To create an extraction procedure, you can create a new Structured PLIP from the AppBuilder
menu, as shown in Figure 9-8, or add a procedure to an existing Structured PLIP.

*

hew ]
i (u]8
Iaf-aaa /¢ |CF Root Direckory j Cancel

_ Object Template. .
| Stutued PP | Hel
Data Logic Procedure At
Structured Procedure

Structured Include

s

Show
I~ Containers
I~ SmartDhjects
_ILI |¥ Procedures
Kl - I webObjects

i~ Dezcription
Template Perzsistent Libran of Intemal Frocedures [FLIF). The FLIF j

will contain just the standard procedures for startup / close down, etc.

FLIFs should be kept a: small 25 possible to avoid the loading of

unneccessanly large procedures bo un 2 ample small internal

pracedurs. |n many cases, small procedures run non persistently are _I
-

Figure 9-8: New dialog box
In this PLIP you need to add a procedure called loadData, shown in Figure 9-9.

% procedure - cuslpﬁlp.li Ol x|
&~ Components in custplipp.p
8- Code Sections
i Xftr - Definition Comments Wizard
- Definitions
- Main Block

escnphion
i Procedure plipSetup

. Procedure plipShutdown

- Procedure Setfings

Figure 9-9: loadData procedure

This procedure accepts three input parameters and one input-output table handle to get and send
the temp-table that is responsible for creating the nodes on the TreeView.
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For thisexample, the extract program isrun for the Root node of the TreeView and it will return
the first 10 customers in the database. The procedure will look as follows:

Purpose:
Parameters:
Notes:

DEFINE VARIABLE
DEFINE VARIABLE
DEFINE VARIABLE
DEFINE VARIABLE
DEFINE VARIABLE
DEFINE VARIABLE
DEFINE VARIABLE

ASSIGN hBuf
hParentN
hNodeKey
hNodelLab
hPrivate
hRecordR
hRecordR

FOR EACH Custo

NO-LOCK
BY customer
hBuf:BUFFER-C

END.
END PROCEDURE.

Extracts the first 10 customer records from the DataBase

<none>

hBuf

hParentN
hNodeKey
hNodelLab
hPrivate
hRecordR
hRecordR

odeKey

el =
Data =
ef =
owid =
mer

.custNum:
REATEQ) .

ASSIGN hParentNodeKey:BUFFER-VALUE
hNodeKey : BUFFER-VALUE
hNodelLabel :BUFFER-VALUE = STRING(Customer.CustNum) + " (" +

TRIM(Customer.NAME) + ")"
hRecordRef:BUFFER-VALUE
hRecordRowid:BUFFER-VALUE
hPrivateData:BUFFER-VALUE

DEFINE INPUT PARAMETER pcParentNodeKey AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER pcPrimarySDO AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER pcFilterValue AS CHARACTER NO-UNDO.
DEFINE INPUT-OUTPUT PARAMETER TABLE-HANDLE phTable.

AS HANDLE NO-UNDO.
odeKey AS HANDLE NO-UNDO.

AS HANDLE NO-UNDO.
el AS HANDLE NO-UNDO.
Data AS HANDLE NO-UNDO.
ef AS HANDLE NO-UNDO.
owid AS HANDLE NO-UNDO.

/* Grab the handles to the individual fields in the tree data table. */
= phTabTle:DEFAULT-BUFFER-HANDLE

hBuf:BUFFER-FIELD('parent_node_key':U)
hBuf:BUFFER-FIELD('node_key':U)
hBuf:BUFFER-FIELD('node_label':U)
hBuf:BUFFER-FIELD('private_data':U)
hBuf:BUFFER-FIELD('record_ref':U)
hBuf:BUFFER-FIELD('record_rowid':U).

WHERE Customer.CustNum >= 1
AND Customer.CustNum <= 10

pcParentNodeKey
STRING(Customer.CustNum,'999999":U)

TRIM(STRING(Customer.CustNum))
ROWID(Customer)
pcPrimarySDO.
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Parameters

pcParentNodeKey

If the node level being created is a child of another node, this parameter will contain the
unique identifier of its parent node. If the node being created is the Root node, it will be
blank. This value must be assigned to the new record’' s parent_node_key to ensure that
the build routine knows where to put this node.

pcPrimarySDO

Since an SDV needs a data source—normally in an SDO you need to tell it what SDO
needsto be launched to allow thisfunctionality. This SDO must contain the tablesused in
your extraction procedure and must have—asthe first table in its query—the table whose
ROWID was stored in the record_rowid field. Thisvalue can be assigned to the
private_data field of the new record being created.

pcFilterValue

If afilter viewer isused on your Dynamic TreeView the value being passed from the filter
viewer will be received through this parameter. Y ou will need to dissect thisfield if you
want to use these values in your query.

phTable

Thisisthetemp-table’ s handle used to populate the TreeView with its nodes. Y ou can use
this handle to query any existing recordsin the TreeView aswell as adding new records
for nodesto be created. If your extract procedure is not the root node in the Dynamic
TreeView you will need to find the parent node record using the pcParentNodeK ey value.
Y ou get the value from either the record_ref field, which is the table’ s key field, or you
usethe record_rowid to find your parent record and the only filter on its values when
building its child nodes.
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Asyou can see from the example provided, you must populate the following fields:
. parent_node_key

. node_key

. record_ref

. record_rowid

. private_data

CAUTION: When assigning the value of the record_ref field, you must make sure that you
specify the value of the entity key field/entity object field as specified in
gsc_entity_mnemonic table. If you do not, an incorrect record in the SDO is
selected. When creating anode record, be sure that you specify avaid SDO name
in the Primary SDO field to accompany your extract program.

9.5 Creating a filter viewer for a TreeView window

Y ou can create acustom Viewer to display at thetop of the TreeView window. ThisViewer can
contain any combination of fields appropriate to let the user select one or more records to start
the TreeView at thetop level. It isimportant to allow some sort of filtering if the number of
records at the top level is not small (ideally onein most cases). The TreeView control isan
ActiveX control independent of the Progress 4GL. To populateit, a TreeView method must be
called repeatedly for each new node. If there are hundreds of nodes in the tree, it will be very
dow toinitialize. Also, a TreeView with many nodesis unlikely to provide an effective user
interface, since the user will have to scroll around in the TreeView so much that it will be
difficult to locate the nodes of interest. In a sense, this appliesto all levels of the tree. If any
node defines a data set that could be many records for asingle record at the next level up, then
the TreeView might not be the appropriate visualization to use.

Asdescribed earlier, the TreeView can receive foreign key values from another object and use
them to identify the starting record at the top level. If thisis not the case, then afilter Viewer is
likely the best mechanism to use to identify where to start.

Create the filter Viewer as you would any other static Viewer in the AppBuilder.
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Follow these stepsto build the Viewer:
1 ¢ Select the SDO for the top-level node.

2 ¢ Choose one or more fields from the table to use in filtering. In some cases, you might not
wind up using any fieldsfrom thetableitself. This might happen if, for example, you want
to definetwo fill-insto use in a From-To range check or some other mechanism that does
not directly use the fields in the database table. If thisis the case, then select onefield in
the Viewer wizard, and then delete it when you are done with the Wizard.

3 ¢ Back in the design window, you can define whatever fill-ins and other objects you need.

For the example, you build aViewer on the Department table that has the DeptCode and
DeptName fieldsin it. When the user enters either a Department Code or a (possibly partial)
Department Name and leaves that field, the Viewer notifies the TreeView procedure and the
TreeView ispopulated. The notification is done by means of a special published event defined
for the TreeView, filterDataAvailable.

Figure 9-10 shows what the Viewer looks like (with atext prompt added to it).

i SmartData¥iewer - deparlmelivi; =10 x|

. Enter a Department Code or Mame

;:::Dept Code:| | Dept Name:l :

Figure 9-10: Example SmartDataViewer

First you must ensure that thefilter fieldswill be enabled when the TreeView comes up. To do
this, you need to intercept the initialization of the Viewer and add a statement to enable the
fields, as described in the following steps:

1 ¢ Inthe Section Editor of the AppBuilder, select Procedures— New - Override.

2 ¢ SelecttheprocedurenameinitializeObject. Thisisthe standard named event thatisrun
whenever this or any other SmartObject isinitialized. By default, the procedure runs its
standard code by executing aRUN SUPER statement, as the standard behavior is defined
in aset of super procedures associated with this object.
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3 ¢ Addthe ENABLE statement to this procedure. The standard Progress frame name for all

visual SmartObjectsis encoded in the preprocessor value {&FRAME-NAME}, so you qualify
the reference with that name. Also, because the Viewer is using the same temp-table
definition to represent the data asit is sent from server to client by the SDO, you need to
qualify at least thefirst field reference with that temp-table name, RowObject asshownin
the following code example:

Purpose: Make sure the fields in the Viewer are enabled
Parameters:
Notes:

/* Code placed here will execute PRIOR to standard behavior. */
RUN SUPER.

ENABLE RowObject.DeptCode DeptName WITH FRAME {&FRAME-NAME}.

/* Code placed here will execute AFTER standard behavior. */

END PROCEDURE.

NOTE: If youarenot aready familiar with building applicationswith SmartObjects, you can

learn agreat deal more from the Version 9 documentation.

Next you must add the code to respond to the data the user entersand passit ontothe TreeView.
The TreeView issubscribed to the filterDataAvailable eventinthisViewer. All you need to
doispublish that event with the proper parameter. The way you have defined thefilter Viewer,
the user can enter either a Department Code or a Department Name. So you must define a
LEAVE trigger for both of thosefields. First, the DeptCode trigger checks that the user entered
avalue and publishes filterDataAvailable, passing asingleinput parameter. This parameter
isastring consisting of the following values, in a comma-separated list:

The name of thefield in the SDO set to filter on. If there is more than onefield, you must
delimit thelist of field names with the CHR(1) character (because the commais aready
used to delimit the elements of the parameter as awhole).

The SCREEN-VALUE (that is, the value in Character form) of the fields. Likewise, you
must use CHR(1) as adelimiter if more than one value isinvolved.

The comparison operator to use to compare the field to the value. This operator can be =,
> >=, <, <=, BEGINS, etc.
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Follow these steps to improve the user interface at run time;

1 ¢ Before publishing the event, invoke the SESSION method SET-WAIT-STATE, which

changes the mouse cursor. The General setting changes it to an hourglassto let the user
know that the TreeView is processing the request.

2 ¢ After the event, set the wait state back to “”, which restores the mouse cursor to what it

was before. The following example shows the DeptCode trigger:

DO:

IF RowObject.DeptCode:SCREEN-VALUE NE "0" AND
RowObject.DeptCode:SCREEN-VALUE NE "" THEN
DO:

SESSION:SET-WAIT-STATE("General™).
PUBLISH "filterDataAvailable"
(INPUT "DeptCode," + RowObject.DeptCode:SCREEN-VALUE + ",=").
SESSION:SET-WAIT-STATE("").
END.
END.

3 ¢ Defineasimilar trigger for the DeptName field. Specify BEGINS asthe operator so that the

user can enter apartial value for the Department Name:

DO:
IF RowObject.DeptName:SCREEN-VALUE NE "" THEN
DO:
SESSION:SET-WAIT-STATE("General™).
PUBLISH "filterDataAvailable"
(INPUT "DeptName," + RowObject.DeptName:SCREEN-VALUE +
" BEGINS™).
SESSION:SET-WAIT-STATE("™).
END.
END.
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Therearesevera different placesintheViewer codewherethistrigger might belong, depending
on the objectsin the Viewer:

L]

L]

If the user can enter valuesin two or morefields, and thefilter should use al of them, then
you might add an Apply button to the Viewer. The Progress Dynamics tools often use an
Apply button to respond to all the field settings together. In this example, the
filterDataAvailable event is published in the CHOOSE trigger for the button.

If you use adynamic Lookup to allow the user to select a value, then place the publish
statement in a specia procedure defined for Lookups called TookupDisplayComplete. In
this case, the code for a Lookup would look like this:

Procedure: TookupDisplayComplete
Purpose: Apply the selection of a value in a Lookup to the TreeView.

DEFINE INPUT PARAMETER pcFieldNames AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER pcFieldvValues AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER pcDataValue AS CHARACTER NO-UNDO.
DEFINE INPUT PARAMETER phLookup AS HANDLE NO-UNDO.
PUBLISH “filterDataAvailable”

(INPUT “DeptCode,” + RowObject.DeptCode:SCREEN-VALUE + “,=").
END PROCEDURE.

NOTE: Theinput parametersto the procedure are not used in this case but need to be
there to satisfy the calling sequence.

If you used a Combo object to let the user select avalue, add the PUBLISH event in the
VALUE-CHANGED trigger for the Combo.
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9.6 Use Rows To Batch with large numbers of nodes

Instead of using afilter viewer, you can use an alternate techniqueto handletreeviewswith large
numbers of nodes. The dynamic TreeView batches large data sets by using the RowsToBatch
property set at the dynamic TreeView level. If more than the set rows to batch records could be
found a...More node will appear asthe last node in the TreeView to alow the user to get the
next batch of records from the server. The default for this property is set to 50 records. To
changeit, access the RowsToBatch property using the Dynamic property sheet in the Dynamic
TreeView Builder. If the RowsToBatch property is set 0 (zero), then the Dynamic TreeView
will revert back to the retrieving all the records for the TreeView.

CAUTION: If the RowsToBatch property is set (other than zero), the AutoSort option is
automatically turned off and the sorting of the nodeswill depend onthe SDO's sort
order. If the AutoSort option was checked when the TreeView was built, the
framework attempts to sort the nodes manually, but there is a possibility that the
nodes might not always be sorted in the correct order. If you set the RowsToBatch
to zero and the AutoSort option is checked on, the TreeView will execute standard
sorting behavior.

9.7 Running the TreeView window

Y ou can run the TreeView window as you would any other dynamic window in your
application. You could, for example, invoke it from amenu item.

To test your window out of the context of your application, follow these steps:

1 ¢ Fromthe AppBuilder, select Compile— Dynamic Launcher:

aioix
Mame of Container to Launch
|departmenttree{ |L| ﬁl
|¥ Fun Persistent Bun
I¥ Clear Cache
I~ Destay ADM Super Procedures Stop |

2 ¢ Run the Department TreeView window. It comes up empty.
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3¢

4

5¢

6 ¢

Enter avalueinthefilter Viewer. It populatesitself. For example, if you select Department
#100, you will see a single node representing that record.

Expand that node by selecting the plus sign or double-clicking on the folder icon.
Expand the Employees node to show alist of all employees for that department.

Expand an employee’s node to show Family Members for the employee:

*] Departments and Employees o [n] 3|
Ele: Window Help
[ 4 B B Exit Help
Erker a Depatmert Code or Mame
Drept Coder |100 Diept Mame:
=-{_1 Dept #100: Cansuling Emp nce
=) Emnplegess
S | ricicovic]
5 [ Famiy Membess Ermpleyes |
1 Bil Ardresms
e Mj Sam Arxdiems Ema Mo | z  Mame: [dnio |
=L Davis Adress: 10 Smith 51
# L0 Huniter =
@ {1 Kobeslen [pectard [ea @766
=) Meader = ey
iy " Phane: [I517] 5551111 ik Prione: ||617] 230-4593
=1 Simors
Dept 100 Pasiliort JEnr\:dlml
Bathdale [1E/1E7156 Jshlkﬂala !'.1."3?.-".991 J
Wac: Duays [0 Sick Days: iu
N e e —

At eachlevel the paneto the right shows the maintenance window for the data at that level.
Remember that you can reapportion the space between the TreeView on the left and the

maintenance pane on the right by positioning the cursor between the two until it shows a
left-right cursor, and then dragging the dividing line between the two parts of the window.

9.8

Building a menu structure TreeView window

Y ou can aso use the dynamic TreeView layout as away to represent a menu structure. In this
way the hierarchy of your menu, with potentially multiple levels, appears represented as atree
on the left side of your application window. The dynamic windows that are launched from the
items in your menu structure are all realized as frames in the panel on the right side of the
window, just as you saw in the earlier example.

If these windows in turn launch other separate windows, then these will still appear as separate
windows rather than as frames in the TreeView window. Y ou can control thisif you wish by
representing the multiple frames astabsin a single tab folder rather than as separate windows.
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Creating a TreeView window for amenu is essentially the same as creating one for anode
representing data. As an example, follow these steps to construct a TreeView window for the
Progress Dynamics Administration’s Security menu:

le

24

3¢

4 e

5¢

6 ¢

74

8 e

¢

From the AppBuilder, select Build - Tree Node Control. The node you create will
represent the menu structure.

Enter a Node Code and Description for the node. The example calls the node SecurityNd.

This example has no Parent Node Code. Also, because the menu item label will be
displayed asthe identifying label for the item in the TreeView, thereis no need to enter a
Node Label; it will not be displayed.

For the Data Source Type, select Menu Structure.

Select the Menu Structure Code for the menu structure you want to represent. In this
example, it is | CFAF-Secu, the Administration Security menu.

None of the other fields for the node maintenance apply, except possibly the Image File
Names, if you want to use them. At thistime, only open and closed folder images are
available, and there is not yet a maintenance utility to add images to the Repository. For
this example you can leave the Image File Names blank.

Choose Save to save this node description.

Exit the Tree Node Maintenance.

Exit the Tree Node Object Control.

From the AppBuilder, select Build -~ Dynamic TreeView Builder.

Choose the Add button to display the Dynamic TreeView Builder Maintenance window.

10 ¢ Select aProduct Codeand Product M odule Code. For the example, you could select the

General module of the Sports application, if you have that definition available from the
Getting Started with Progress Dynamics book’ s exercise.

11 ¢ Givethe TreeView object a name and enter a description. For the example, use

Security Tree.
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12 ¢ Enter aWindow Titleto appear at the top of the TreeView Window. For the example, itis
Progress Dynamics Security.

13 ¢ Enter the name of the Node Code you assigned in the node maintenance. The example uses
SecurityNd.

14 ¢ Because the example does not use the folder images for the Security node, select Text
Only with Tree Lines asthe Tree Style.

15 ¢ Save thisinformation.
16 ¢ Exit the Dynamic TreeView Builder.

17 ¢ IntheDynamic TreeView Builder Control, select Options— Generate Dynamic Object,
then confirm that you want to save this object and that you want to delete any earlier
version of it.

18 ¢ Exit the Dynamic TreeView Builder.
19+ Now you can run your Security Menu TreeView:

a)  Bring up the Dynamic Launcher:

i Dynamic Launcher o ) |
Mame of Container to Launch

Isecuritytree |L| Ml
¥ FRun Persistert Run

v Clear Cache

I~ Destroy ADM Super Procedures Stop |

b) Choose Run.

Note that no images appear with the items because you defined the TreeView that way. Also
note that the labels of the menu items appear as the labels of the individual itemsin the tree.

NOTE: When programming with dynamic treeviews, note that the content of the treeview
sitsin a dynamic frame. To get the handle of the treeview when working with an
object within it, get the ContainerSource of the object. This gives you the dynamic
frame. Get the ContainerSource of the dynamic frame, and you have the treeview
handle.
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9.9 Summary

Asyou have seen, the dynamic TreeView window lets you represent a wide variety of
application information in asingle window, managed by a hierarchical visual representation of
the data or the application structure.

Y ou can usethe API of thisobject to incorporateinto any type of application window for which
you would like to useiit.
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Building Basic Business Logic in aProgress
Dynamics Application

The Progress Dynamics framework provides a structure in which you can write the business
logic that is the heart of your application. The framework enables you to write your logic in a
consistent and reusable way that supports running your application efficiently in a distributed
environment. This structure is an extension of the structure in Progress Version 9 ADM2
SmartDataObjects (SDOs) and Progress SmartBusinessObjects (SBOs). Y ou can use existing
Version 9 SmartObjects with Progress Dynamics without modification. The extensions
provided for the first timein Progress Dynamicsincrease the reusability of your businesslogic.
They provide astandard way to incorporate existing complex data management proceduresinto
the framework.

The ADM 2 documentation provides detailed reference material on the SDO and its properties.
Even if you are not yet familiar with the Version 9 objects, this chapter provides sufficient
background so that you can work successfully with them in Progress Dynamics. An SDO isan
object that manages a database query, transfers data between server and client, and provides
hooksfor datavalidation logic. An SBO isacompound object that managesrelated datafor two
or more SDOs, in aone-to-one or parent-child relationship.

This chapter discusses general programming and design issues for a distributed application. In
particular, it coversbusinesslogic proceduresthat go beyond thetable validation logic normally
written into SDOs. It a so discusses the Progress Dynamics Messaging system, which letsyou
define messages in the Repository, translate them, and use them in your applications.
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This chapter includes the following sections:

Writing distributed applications

The Progress Dynamics SmartDataObject
Strategies for SmartDataObject query definition
Standard validation procedures for SDOs

The SDO logic procedure

Message handling in Progress Dynamics

Summary
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10.1 Writing distributed applications

The basis of the logic structure of the ADM 2, which carries over into Progress Dynamics, isto
support running applicationsin a distributed environment using the Progress AppServer
technology. There are several reasons for this approach.

First, consider aclient/server system with an application interface running on an MS Windows
machine and a database running on a separate server machine. Thiskind of system can have
serious performance limitations. All the records involved in running the application are passed
from server to client, including records read to execute schema trigger procedures. Every
CAN-FIND or other database access operation requires a message between client and server.
The mgjor goals of the Progress AppServer are:

e Tohepyouminimizethistraffic, by allowing proceduresthat require no user interfaceto
execute entirely in a Progress session running on the server machine.

e Togiveyou control over exactly when dataistransferred between client and server
sessions, and when other requests from client to server occur.

The Progress Dynamics framework handles this data transfer and most other interactions
between client and server in a standard way. The framework optimizes the interaction so that
you do not need to modify it in most cases.

Another reason for using the AppServer isthat it makes the application environment more
flexible. In particular, using the Progress WebClient product, the client application can run
without any database connection. Progress Dynamics supports the use of AppServer to enable
you to deploy your application in this configuration or in new ones yet to be devel oped, without
having to change your fundamental business logic.

However, building an application that uses AppServer involves a very different mind-set from
devel oping applicationsthat run host-based or client/server. In fact, some useful features of the
Progress language and how it interacts with the database are not appropriate in a distributed
application. This can be a painful realization. Y ou need to think about it when designing or
converting applications for this new environment.

Some of these differences center around record access and transaction scoping. Others arise
because database data is not directly available on the client. Still others arise because an
application that uses AppServer involves two or more completely independent Progress
sessions running on different machines. These are all things that you have to consider in your
development. Progress Dynamicsis designed to handle as many of these kinds of issues as
possible for standard situations. But, there are always cases where you have to design and
program with the characteristics of a distributed application in mind. The following sections
discuss afew of these issues.
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10.1.1 Client access to the database

Itisentirely possibleand “legal” to maintain adirect client/server connection to the application
database while using AppServer for some kinds of operations. Many applications have been
built this way, some using the direct connection to read datain bulk, to populate browses for
instance, while using the AppServer connection for updates, so that the execution of schema
trigger procedures and other server-side logic does not require passing records to the client. In
some cases, this can be effective. However, even without considering the future deployment
options for your application, this technique can lead to serious performance limitations.

The Progress Dynamics model maintainsthe principle that there is never adatabase connection
on the client. Observing this constraint will prepare your application so that you can deploy it
using WebClient without any changes. WebClient lets you distribute and maintain your
application worldwide without the need to deal with run time licensing issues and code
maintenance for all your application’s users.

Observing this constraint also prepares your application for alternative client types, so that your
application can be accessed through Progress WebSpeed®, or from a hon-Progress client
interface, or from future client platforms for which you might not yet be consciously
programming.

But what restrictions are you facing when you give up your client database connection? Most
obviously, your client-side code can no longer have explicit statementsin it that access the
application database. Y ou cannot write FIND and FOR EACH statements against the database
and cannot construct and open database queries. Y our access to the database must be through
temp-tables passed between client and server. Progress Dynamics handles this for you in most
cases, alowing SmartDataObjects and SmartBusinessObjects to be divided transparently
between client and AppServer sessions, and passing data as needed in both directions.

But there are subtler requirements as well. Most significantly, perhaps, the Progress compiler
will automatically compile any field validation you have defined in the database schema into
any frame containing thosefields. Thisincludes, of course, Progress SmartDataViewers, which
are just Progress frames with supporting code attached. If this validation requires database
access, such asa CAN-FIND on aforeign key value, then the procedure will generate an error
at runtimeif thereis no database connection. There are other issueswith thisaswell, which are
discussed in Chapter 2, “ Database Design Principlesin Progress Dynamics.” The
recommendation is that you not use validation defined in your Progress schema, or at least not
rely on it executing in your Progress Dynamics user interface. The Progress Dynamics Object
Generator, by default, removes validation from the SDOs it generates, to help you avoid
problemsin this area.
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The CAN-FIND validation isjust an example of aclient-side bit of business logic intended to
provide immediate feedback to the user if a data valueis not valid. Sometimes application
devel opers, observing the guideline that there should be no direct client-side database
connection, but still wanting to maintain the same level of user feedback, will insert callsto the
AppServer on LEAVE of many fields in the application screens, to do a database lookup of
some kind. Thisisnot agood ideain most cases. As noted, abig part of the purpose of
AppServer isto minimize the number of calls between client and server. Adding lots of extra
callsdefeats the purpose and works against good performance. The Progress Dynamics L ookup
and Combo objects satisfy the need for this feedback. In addition, they provide the user with a
list of valid valuesfrom which to choose. The valuesare brought over from the server inasingle
call to maximize performance. Y ou can define other kinds of validation that do not require a
database lookup in the SDO for the table in away that executes that logic on the client. These
kinds of validation are discussed in the “ Client-side data validation” section. By default, this
logic executes when the dataentry for the record is complete. If you want to add code to run the
client-side field validation in the SDO on LEAVE of afield, you can do so without forcing a
call acrossthe AppServer connection.

So in short, write your client application code so that it does not require any direct connection
to adatabase. This goal will maximize your performancein adistributed environment and
prepare you for successful deployment on the widest variety of client platforms. The Progress
Dynamics objects are designed to support you in every way in achieving this goal.

10.1.2 Record locking and transaction scoping

Another significant feature of the Progress 4GL that loses much of its value in a distributed
world is the whole area of record locks and transaction scoping. When your client application
islooking only at datain temp-tables passed over from the server, you cannot hold record locks
on the server while the user works with that data. Y ou cannot easily scope a transaction from
the client side that will update multiple records on the server in asingle transaction. The whole
way you think about and plan for data management changes somewhat because of this.

Dataaccessin Progress Dynamicsisawaysdonebased on “ optimistic” locking. Inadistributed
application, you really have no other choice. Records areread NO-LOCK onthe server, because
you cannot hold record locks on the server as you pass the data to the client. In a stateless
AppServer configuration, when the client session sends back an update, it will probably be
executed in adifferent AppServer session anyway. So thereis no built-in protection that
someone else will not update the data while your user islooking at it. When an update comes
back from the client, the server code that supports SDOs checks whether the data has been
changed sinceyou read it, and (unless you set a property indicating that you do not care) rejects
the change.
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In many cases, this might be satisfactory. Depending on the nature of the data, it isunlikely that
two users will attempt to update the same record concurrently. Having an occasional update
rejected, such that the user hasto enter changes again, might be acceptable. Or with some data,
it might not matter if two users change different parts of arecord concurrently. In this case, you
would set the CheckCurrentChanged property of the SDO to NO to indicate this.

But in other cases, you will want to maintain something like the record lock of a host-based or
client/server application. To dothis, you must build flag fieldsinto your database that signal that
arecord or aset of related recordsis being updated, and write your application logic to observe
thisflag.

10.1.3 Minimizing AppServer calls from the client

Regardless of what programming technique you use, you are well advised to minimize direct
extra calls to the AppServer wherever possible. If the code you write forcesalot of calls from
client to server beyond those that are already done for you to retrieve data and return updates, it
affectsthe performance of your application in adistributed environment. When you go to write
such a procedure, consider whether it isreally necessary to have the database access occur
immediately, or whether it is satisfactory (or necessary for performance reasons) to allow the
code to be executed when values go back to the server anyway. Many callsfrom client to server
arealikely sign of poor application design, and onethat will not handle adistributed application
or one with a non-Progress client as effectively as you wish.

The whole discussion of client-side and server-side logic in this chapter is based on the
optimization of AppServer access. What can be done on the client without reference to the
database should be done on the client, if this allows the application to provide feedback to the
user without an AppServer call. What requires a database connection, or what does not
specifically benefit from being executed on the client in terms of immediate feedback to the
user, should be left in server-side procedures. Thiswill not only reduce the number of callsto
the server, but also reduce the amount of compiled code that must be deployed to client
machines. The following section on the SDO and its logic procedure, as well as the section on
business |logic procedures, amplifies this basic principle.

10.2 The Progress Dynamics SmartDataObject

10-6

The SmartDataObject or SDO is at the heart of Progress Dynamics data management. Thisis
the object that presents data to other client objects, accepts updates, performs
application-specific validation, and gets data back to the database. It is the one standard
SmartObject that is AppServer-aware. That is, it knows how to run itself on an AppServer and
manage the passing of records back and forth between client and AppServer.
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This section presents an overview of the SDO in case you are not already familiar with it. Since
the SDO has been modified and enhanced in various ways for Progress Dynamics, some
material will be of interest even to those who have already worked with Version 9
SmartObjects.

Asof thefirst release of Progress Dynamics, the SDO wasastatic, or procedural object. Several
Progress sourcefileswere generated for each SDO. The design was such, however, that it would
be straightforward to migrate these static SDOsto become strictly dynamic, data-driven objects
in thislatest release. The only source procedure that has remained is the procedure where any

custom logic goes. Keep thisin mind as you read through this material.

10.2.1 SmartDataObject basics

This section reviews some of the basic characteristics of the SmartDataObject. Y ou can create
SDOseither by running awizard inthe AppBuilder or by running the Progress Dynamics Object
Generator. Generally this section presumes that you have created SDOs initially using the
Object Generator, although you can then edit and customize them in the AppBuilder.

The Object Generator createsan SDO for each table, with adatabase query selecting all therows
in that table. Customizing the SDO in the AppBuilder allows you to modify the query, which
might involve ajoin of two or more tables, along with a specific list of fields from those tables
tobeusedinthe SDO. Y ou can modify names and characteristics of thesefields (such asformat)
in the SDO. Y ou can define additional calculated fields to store values not directly represented
by single database fields.

NOTE: Properties of calculated fieldsin Static SDOs are stored in the include file, not the
Repository.

Thisfield list isturned into a Progress temp-tabl e definition whose name is RowObject. At run
time, records are read out of the database tables into the RowObject temp-table. All other
client-side objects (Viewers and Browsers and the like) access the values in this temp-table
rather than reading and writing database records directly.

There are two primary reasons for using this temp-table as an intermediary for data access:

1. Italowsyouadegree of freedom in defining SDOswhose definitions are not tied directly
to a particular database table definition. This meansthat if you change data definitions at
alater time, you do not necessarily have to change application componentsto match them.
Y ou can rename fiel ds between the database and the temp-tabl e, and the SDO support code
automatically makes sure that values are transferred properly between the database field
and the temp-table field (and back again if you change the value). Fieldsin the database
tablesthat are not needed or wanted in the application can beleft out of the SDO definition.
The SDO letsyou mask joins between tables by presenting thejoin asasinglelogical table
in the SDO.
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2.  SDOs are designed to support distributed applications. The Progress AppServer alows
greatly increased efficiency of data access compared with client/server in many cases. In
particular, thisistrue when the application’ s business rules require many side effectsto an
update operation, including reading additional database records to validate the data being
modified, or reading and writing other records to reflect changes (updating totals or other
calculationsin other parts of the database, for example). Using the Progress AppServer
moves all of that update logic onto the same machine with the database. This can greatly
improve performance compared with using a client/server database connection to return
all of the related records to the client for processing.

The SDO is specifically designed to run on a stand-alone client, or transparently divided
between the 4GL client and AppServer, or on an AppServer accessed from anon-Progress
client. If you follow the guidelines discussed in this guide, aswell asin the ADM
documentation and course material, your applications will be well positioned to run
successfully in awide variety of deployment environments.

This section outlines the process of running an SDO from the perspective of the RowObject
temp-table and its update counterpart, RowObjUpd. This description presumesthat the SDO is
divided between client and AppServer. If the SDO isrunning entirely on the client, essentially
the same steps occur, but al in asingle procedure in asingle Progress session.

NOTE: Youdo not need to understand all these steps or the proceduresthat are called before
you begin building and using SDOs. However, as you begin to write data validation
logic for your SDOs, it will be useful to understand how the data is moved around
and the order in which things happen. The TransactionV alidate procedures
mentioned are internal procedure names to which you can attach validation logic to
be executed at various points during the update process. These procedures are
discussed in detail in the “ Server-side validation” section.

10.2.2 Setting instance properties in SDOs

There are references in this material to instance properties that you can set for your SDOs.
Instance properties are SmartObject properties or attributes (the terms are synonymous as used
in Progress Dynamics). Y ou can assign them asinitia values of the Object to causeit to act in
aparticular way, either by default or when it isrun in a specific container. In Progress
Dynamics, default valuesfor these property values are written to the Repository when the object
iscreated, and then inherited for each occurrence of that object within acontainer window. Y ou
can modify these property values for the object itself, in which case they will be inherited by
any use of that object in an application container window. Or you can modify the values for a
particular instance, that is, as used in a specific window.

In either case, you can modify these values through the AppBuilder or using the Dynamic
Properties sheet. This gives you accessto all the recordsin the Repository that define objects.
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Even though SDOs were static objectsin the first release of Progress Dynamics, information
about them was stored in the Repository. In particular, instance property settings are defined in
the Repository for each occurrence of an object in a container window, and thisincludes static
objects such as SDOs.

Object attributes are defined at several levels. Every Object Type (such as SDO) defines basic
attributes and default values for them where appropriate. Each specific object of that type (such
asthe Sports database Customer SDO called customerfullo) definesvaluesfor other attributes
that might not be given values at the Object Type level. Each instance of an abject in a specific
container (such asthe instance of customerfullo in the dynamic window called
custbrowsewin) can override any of those attribute values that are defined as instance
properties.

In this section you will go through examples of setting instance properties at all three levels:
first for the Object Type SDO, then for a specific SDO, then for an instance of that SDO ina
container.

Changes you make to class attribute values will automatically cascade down to existing
instances of that class. Where attributes have been explicitly set at object or object instance
level, they will not be overwritten. Thisisvery important to keep in mind if you need to modify
attributes yourself. If you want to change, for example, the number of rows sent from server to
client in each batch for an existing window where that SDO is used, you must change the
attributein that specificinstance. If you change the attribute in the object definition itself, it will
affect all object instances where the attribute has not explicitly been set for that object or object
instance.

Follow these stepsto set attributes for an Object Type, a specific object, and an instance of that
object:

1 ¢ From the Progress Dynamics Administration window, select Object - Object Type
Contral.

2 ¢ Select Data asthe Object Type, then choose Find.

3 ¢ Expand to the next level and select Attributes— RowsToBatch.
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4 ¢ Thisproperty has adefault value of 50, which meansthat every SDO you create will have
aRowsT oBatch attribute with the value 50, unless you modify it. If you change thisvalue
to 20, it changes that default for every SDO created after you make the change:

* Repository Dbject Maintenance _|EI|1|
File Window Help

e « % B | Esit Help
Obiject Type: |Data ﬂ Product Madule: <411 j

=

Object Mame: J

{1 FolderwindowT = |
{17 ForeignFields
{17 Indeslnfarmatior
{17 IsRowlbjectExl

[ LastResultRaow ety |
071 LastRawMum . )
07 ManusiaddOue Attribute Group: IDat,a j
[ Marualtssignd [~ Shaw Designtime Attributes
[ ManualsetQuer, Atribute Label [RowsT oBatch £
([ ModRowldent o
onstant Yalue
[ ModRowldentT '_
3 FrompiCalumns Data Type: [INTEGER
(3 PrompidnDelete Atirbute Value: |50
[ GuenContainer Attribute M arrative: | The number of rows to be transferred from the ;I
[ QueryCantext database query into the Rowlbject temp-table
{17 RebuilddnRepc at a bime.
({7 RowOhject Setting RowsT oB atch to O indicates that ALL
{1 RowObjectState records should be read. I Dsign riy
{171 RowlbiectT abl I Runine ol
[ Rowdbijlpd T !
{7 PowlbiUpdT 2 LI I™ iz Private
----- Hu:u.-w.n:s:Tu:uEatu::'| Bt Lt e e = ¥ Systern Dwned
(7] Server0perating
{17 ServerSubmity'z [ Override Type ) )
{3 StatelessSaved % None - Allow direct access ta attibute value
{7 TemplateDbject ; et - Farce walue to be retriaved.using get fuhction
{7 ToogleDataTar - Set - Force walue to be saved using set function
07 TransferChildrer Bath - Foree use of both set and get functions
-3 UpdateFrDmS_oiLI
1| i B
|Choose an item bo work with. 4

This change is shown mostly to demonstrate the levels at which attributes are defined.
Exercise extreme carein making changesat thislevel becauseit could change the behavior
of your entire application.

CAUTION: Never rename the instances of datafields in your SDOs.
Follow these stepsto edit the same RowsToBatch attribute for a specific SDO:

1 ¢ Fromthe Appbuilder, select the File— Open Object and open the specific Object to open
from the Open Object window.

2 ¢ Click on the Dynamic Propertiesicon to open the Property Sheet for the selected SDO.
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3 ¢ Find the attribute RowsToBatch and change the value to 20:

* Repository Object Maintenance o [ 4]
File Window Help
€ « 5 3 | Esit Helo

Object Type: |SDO
Object Mame: |gscddfullo.w

Product Module: | <a11= j

Apaly

23

=7 500 Attribute Value Maintenance
[ Adtributes + = = v X
E‘D Objects |£:n = EE oK L |
- =0 gsoddullo.w T
=7 Atributes Zetals |
: £ ﬁk?DWSTDBa Attribute Group: I <A1l j
{j Object Instance [ Shaow Designtime Attributes
{1 Pages Attribute Label: IHOWsToBatch ﬂ

g \L,IJhEe\::ﬁ;d [~ Caonstant %alue
&0 Ul Events Do Tope:[NTEGER

Attribute Value: IZD

Attribute Marrative: [The number of rows to be transferred from the :I
database query into the Fowlbject temp-table

at a time.

Setting RowsT oBatch to O indicates that ALL
records should be read

[~ Design Only
I Runtime only
+| I izFrivate
Constant Level: m ¥ | Spstem Dwned

—Oweride Type
& Mane - Allow direct aceess to attibute value

" Get -Force value to be retieved using et function
€ St - Force value to be saved using set function

€ Both - Force use of both set and get functions

K —

|Enler data or press ESC to end. Y

4 ¢ Closethe Property Sheet.
Follow these steps to edit the same RowsToBatch attribute for a specific instance of an SDO:
1 ¢ From the Container Builder, open a Folder Window where an instance of the SDO exists.

2 ¢ Select the SDO and click on the Dynamic Propertiesicon for that SDO.
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3 ¢ Change the attribute value for RowsToBatch to 20:

* Container Builder - gscddfol2w o =] ]
File Advanced Search ‘Window Help
HoEDsTaa | Help
Cortainer: |gscddfal2w ﬂ Create from existing container
Result Code: ﬂ [ Gl I ﬂ ‘
Type: [DymFold / Dependent Window =l
Super Procedure: ﬂ Product Module: Iaf—codz / ICF Mew Containers d
Description: | Deploy D atazet Folder I Template Objsct
Container [Pg. D] Deetails [Pg 1) Dataset Entities (Pg 2) |Entity [Pa 3] | Drataget Files [Pg 4) | Package Datasets [Pg5) |
- Object Instances A B C D B F G H
Object: | gzodefullo.w ﬂ 1 ﬁ
Marne: |gscdefullo.w -
- -
Diescription: |gzcdefullo.w “
Type: |z00 j
g
DB X8R 6 Bt
Add Quick-Link
[ Source: Link: j Taiget: ﬂ
-3

| 4

4 ¢ Closethe Property Sheet.

SDO startup

When a SmartDataObject is started from a Progress Dynamics window, the code in the SDO’s
constructObject procedure checks to see whether the databases required by the SDO are
connected on the client. If they are, then the full SDO (<SDOname>. r) fileisrun on the client. If
the databases are not connected, then the client proxy form of the SDO file (<SDOname>_c1.r)
isrun on the client. For more information on how the various forms of the SDO are generated
and how they are constructed, see the Progress Dynamics ADM2 API Reference. This client
proxy form of the SDO contains all of the SDO procedures and functions that do not have any
database references, and therefore do not require a database connection. Y ou should view this
as the standard arrangement: that there is no Progress database connection of any kind on the
client. Using this standard will put you in the best position to deploy your applicationin a
variety of situationsin the future.
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When the client SmartDataObject isrun, its code checksto seeif it hasan AppService Instance
Property defined. It then checksto see if that AppServiceisrunning locally (meaning that
proceduresin that AppService should beruninthe client process) or remotely. If itislocal, then
the ASHandle property is set to the local SESSION handle. In later calls, running an internal
procedure in the ASHandle will run it in THIS-PROCEDURE, the client-side SDO. If it is
remote, the SDO runs the full version of itself (<SDOname>. r) on the AppServer as a persistent
procedure and setsthe ASHandle property to that remote persistent procedure handle. The SDO
now coordinates passing database rows back and forth between client and AppServer.

10.2.3 Data management in the SDO

When the database query is opened, a batch of rows isread into the RowObject temp-table on
the server-side SDO, asillustrated in Figure 10-1. This temp-table is then returned to the
client-side SDO as an output parameter to the serverSendRows procedure call. This client-side
temp-table can then be browsed by SmartDataBrowsers, and individual row values are
displayed in one or more SmartDataViewers.

Snart DataBronser

cust 1 address dty state

cust 2 address aity state

cust 3 address dty state

cust 4 address dty state
oust 1 aust 1
aust 2 1 | oust2
oust 3 j:\,— oust 3
ost4 oasst4

RowChject RowChject
Client-side SDO Server-side SDO

Figure 10-1: Reading the first batch of rows into the SDO
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Once the RowODbject table has been passed to the client, the server-side copy isemptied in
preparation for reading another batch of rows from the database. When the SDO isrunningina
stateless AppServer session, the norm for deployed Progress Dynamics applications, the
server-side SDO is deleted to free the session for another user. If another batch of datais
requested, the server-side SDO restarts, the query reopens, and repositions. The datais read
from the database into the server-side RowObject table, passed to the client, and appended to
the client-side RowObject table. The client-side query on the RowObject table is reopened and
repositioned to the new current row (the first row of the new batch). If thereisa
SmartDataBrowser, the reopening of the RowObject query automatically refreshes the browser.

Remember that al records are read from the database NO-LOCK. Thisis because thereis
simply no way to keep record locks on a set of records that is being passed to another Progress
session. The SDO code checksto make surethat another user has not modified any updated row,
since it wasread. Also, there are functions to refresh the data set or the current row if that is
desired.

Figure 10-2 shows this process.

Sart DataBrowser

cust 4 address dty state
cust 5 address aty state
cust 6 address dty state
cust 7 address dty state
cust 8 address dty state

2

ausst 1

asts5

P j:/l cust 6

N ausst7

ast8 ost8
RowObject RoaClject
Client-side SDO Serverside SDO

o.j.s.t4
asts5

Figure 10-2: Reading the second batch of rows into the SDO
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To collect changes to be sent back to the server, there is a separate copy of the RowObject
temp-table called RowObjUpd. When the user updates an exi sting row two things happen. First,
arow iscreated in the RowObjUpd table and the original values of the modified row are copied
there. This before image of the row alows the SDO to determine later in the process whether
another user has changed the row since this user read it. Second, the changes are saved to the
RowObject table on the client, and aspecial flag field called RowMod isset to“ U” (for Update)
to indicate that the row has changed.

The RowMod field in the “before” image record in the RowObjUpd table is set to blank, as
shown in Figure 10-3.

Srart DataBrowser

cust 4 address dty state
cust Saddxdity state
cust 6 address dty state
cust 7 address aty state
cust 8 address dty state

RowQlgject
Server-side SDO

Figure 10-3: Modifying customer 5 In the client SDO

If the user adds (or copies) a new row, the data is written to the RowObject table, with a
RowMod code of “A” (or “C”). It might seem puzzling that the changes are first written to the
RowObject table on the client rather than to the RowObjUpd table. The reason for thisis that
any changes need to be visible to the user before they are committed. Thus, they must be made
to the table the client objects are browsing (the RowObject table). As discussed below, all the
changes are moved into the RowObjUpd table on Commiit.

When auser deletesarow, it isaso necessary to reflect thisin the RowObject table, so that the
row appearsto betruly gone from the user’ s session. For thisreason, when a Delete occurs, the
row to be deleted is moved to the RowObjUpd table with aRowMod of “D”, and it is deleted
from the RowObject table.
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The diagram shown in Figure 104 reflects an Add and a Delete done within the same
transaction as the first Update.

Smart DataBrowser

cust 4 address dty state
cust S addnc ity state

cust 7 address dty state
cust 8 address dty state
oust 9 address aty state

asts5
Daust
6
RowChject
RonChject RowOhjectUpd
Client-side SDO Server-side SDO

Figure 10-4: Adding row 9 and deleting row 6 after updating row 5

By default, each individual change (a Save of an Update, or Save of an Add/Copy, or a Delete)
goes back to the server-side SDO to be committed to the database. If there is a Commit Panel,
however, the AutoCommit SDO property that controls this causes changes to be accumulated
in the client-side SDO until Commit is done. Then they all go back to the server together.

When a Commit occurs (either immediately when the user chooses Save if thereisno Commit
Panel or Commit band in the Toolbar, otherwise when the user chooses), the following happens
on the client:

1. Updated rowsare copied from the RowObject table to the RowObjUpd table; thusthereis
a before image of each modified row (with aRowMod of “”) and an after image (with a
RowMod of “U").

2. Added or Copied rows are copied from the RowObject table to the RowObjUpd table.

3.  The RowObjUpd tableis passed to the server-side SDO as an argument to the
serverCommit procedure.
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The following then happens on the server-side SDO:

1

Any preTransactionValidate procedureisrun to handlebusinesslogic that should occur
before the actual database transaction begins.

The database transaction is started.

Any beginTransactionValidate procedure isrun to handle business logic that should
occur inside the transaction but before the changes themselves are written to the database.

The Updated row iswritten back to the database. Each updated row has a Rowldent field
in the RowObjUpd table that holds the ROWID(s) of the database records the row was
derived from. The database records are read EXCLUSIVE-LOCK and compared with the
“before” record in the table. If another user has changed the database record, the current
changeisrejected, unlessthe CheckCurrentChanged SDO Instance Property has been set
to NO. If nothing hasfailed so far, those fields that were modified are ASSIGNed back to
the corresponding database records.

The Added row is Created in the database and its values Assigned.
The row marked to be Deleted is read from the database and del eted.

Any endTransactionValidate procedureinthe SDO isexecuted to handle businesslogic
that should occur inside the database transaction but after all the modifications are made
to the database, as follows:

ax1
a5 a#s
aitd | | UrstSc N | Udest
Udest (Y 1S V| Cest6
AaH#O A
AaatO
/
Ry@jat Ry@jel jisl Ry el
iatsiclRID Sra=siclERD

The Updated and Added rows are re-read from the database, to capture any changes made
by database triggers or other code (such asthe assigning of akey field valueby aCREATE
trigger, or the calculation of afield by aWRITE trigger, or by one of the
TransactionValidate procedures).

Any postTransactionValidate procedure is executed on the server.
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10. Thefinal versions of the possibly modified Updated and Added rows are passed back to
the client, and the final versions are copied back into the RowObject table to be displayed
in the client.

11. The server-side RowObjUpd table is emptied.

NOTE: When AutoCommit isenabled and changesin one SDO trigger aCommit action, al
unsaved changesin all the SBO’s SDO’s are saved.

The following happens on the client:
1. TheRowMod flagsin the client-side RowObject table are cleared.

2. Theclient-side RowObjUpd table is emptied:

a5
Udcat
(|~ {S] st Do
ATHS | | Fargation
\Zicle
Ry@jat
Srea=ScbH D

10.2.4 Determining the proper batch size

The number of rowsread at atime is a configurable Instance Property of the SDO called
RowsToBatch. This notion of batching rowsisimportant because it can be very
time-consuming to read all of the records that satisfy the SDO’s query definition into the
RowObject table at once, before any of them are viewed by the client SmartObjects.

Here are some things to keep in mind when setting the RowsToBatch property (whose initial
value, somewhat arbitrarily, is 50):

It ishighly advisable to limit the number of rows that satisfy the database query to the smallest
number possible. Although users might think that they want to browser through large numbers
of database rows, there is almost never a need to do this. Use of the filter button on an Object
Controller-style browse window, or using the SmartFilter object, can direct the user more
efficiently to the exact record or subset of records really needed.

NOTE: The SmartFilter object isdescribed further in the Progress Version 9 documentation.
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Remember that you should usually define SDOswith the most general possible WHERE clause
(typically no WHERE clause at al beyond what might be needed to describe ajoin, if thereis
one). You can then use this one SDO in many situations where the data set is restricted by a
WHERE clause defined at run time to present to the user only those rows that really need to be
seen. If theresult set of the query issmall, itisusually best to set the batch size large enough so
that all the rows can beretrieved at once. (To put thisanother way, it is probably agood ideato
restrict the result set size wherever possible so that the 50 row default is more than adequate to
retrieve all of it at once.)

Also keep in mind that if a user applies afilter to a data set using the Progress Dynamics filter
button, that filter can be saved permanently in the Repository, so that the query will be filtered
the same way the next time the user starts that part of the application. Encouraging the user to
choose the Filter button can help cut down on unnecessary traffic between client and server.

There are severa advantages to getting the entire (possibly filtered) result set at once. First, if
thereisaBrowser browsing the RowObject query, it will have certain unavoidable quirksif the
result set isretrieved in multiple batches. If the user scrolls to the end of the first batch by
clicking and holding the down arrow on the vertical scrollbar, he must release the mouse from
the scrollbar before the OFF-END trigger can fire. Thistrigger retrieves another batch of rows
from the server, adds them to the client-side temp-table query, and reopens and repositions the
query to allow the user to continue scrolling. Also, the thumb size of the scrollbar will not
reliably reflect the total number of rows in the result set when it not retrieved all at once.

Another factor isthat it is easy and frequently useful to re-sort or further filter the RowObject
query after it hasbeenretrieved. Thisclearly makes senseonly after the entire result set hasbeen
retrieved. Sorting a Progress Dynamics Browser by clicking on a column header, for example,
will only sort the records already retrieved from the database. Thiswill not be very useful if that
is not the whole data set.

However, there are many cases where it is necessary to allow alarge data set to be browsed (or
if your users simply insist on doing this). RowsToBatch lets you determine how many rows at
atimeto get. Thelarger the batch size, the longer it takes for the application screen to come up;
the smaller the batch size, the more frequent the interruptions when the user scrolls from one
batch to another. Y ou must bal ance these two considerations. One compromise that can be
effectivein many casesisto set theinitial batch sizeto be very small (for example, just enough
rowstofill theview port, if thereisabrowser). Then programmatically reset it to amuch larger
number if the user wants to see other rows. This minimizes waiting time before the application
window appears. The appropriate place to do thisisin alocal initializeObject procedure
either inthelogic procedurefor the SDO itself (if this behavior should occur wherever the SDO
isused) orinaloca initializeObject procedureinacustom super procedurefor the dynamic
window where the SDO is used.
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Inthefollowing example, the custom code explicitly setsSRowsToBatch to asmall number before
the standard initialization code is executed. (It overrides any other setting of the property, either
to its default value or some other value). The code then resetsthe value to alarger number after
theinitial batch has been retrieved. This code would go into the logic procedure (which isthe
custom super procedure) for the SDO. Alternatively, your code could simply allow the Instance
Property setting to be used initially, and then reset the property value after the RUN SUPER
statement:

Purpose: Local Override of initializeObject in an SDO,
to reset the RowsToBatch property following the
initialization of the SDO, so that
up to 2000 additional rows will be retrieved if the
user scrolls out of the initial batch.

Parameters: none

/* Code placed here will execute BEFORE standard behavior. */
DYNAMIC-FUNCTION('setRowsToBatch':U IN TARGET-PROCEDURE,
INPUT 20).
RUN SUPER.
/* Code placed here will execute AFTER standard behavior. */
DYNAMIC-FUNCTION('setRowsToBatch':U IN TARGET-PROCEDURE,
INPUT 2000).

END PROCEDURE

Another property to consider where larger result sets are concerned is RebuildOnRepos. This
logical SmartDataObject property is false by default. If the user chooses the L ast button on a
Navigation Panel or otherwise repositions to some row not currently in the client-side
RowObject table, the SDO will retrieve one batch of rows after another until the desired row is
reached. This can take a very long time if the result set islarge. If thisisthe case you should
check on the Rebuild On Reposition toggle box in the design time Instance Property dialog
box for the SDO to reset it to true.

In this case, when the user repositions to arow outside the current client-side data set, the
client-side temp-table will be thrown away, the database query will be repositioned directly to
the desired row, and the RowObject temp-table will be rebuilt backwards or forwards from that
new starting point. This makes doing aLast much faster, but it can forcethe SDO to retrieve the
same rows multiple timesif the user alternates back and forth between the First and Last rows,
for example. A good rule of thumb here isto set RebuildOnReposto true if the number of rows
in the result set is likely to be much larger than the batch size. Otherwise leave it false, so that
the overhead of getting all the rows into the client temp-table happens only once.
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10.3 Strategies for SmartDataObject query definition

A major purpose of SDOs isto makeit easier for you to put all the appropriate business logic
for dealing with adatabasetable or set of related databasetablesin one place, so that it isalways
executed whenever that tableis used. For this reason, it isimportant not to define more SDOs
than you need. Keep in mind that you can attach many different visual objectsto an SDO under
different circumstances. Different fields can be displayed or enabled, and other aspects of the
SDO can be customized. There is generally no need to have a number of different SDOs for
these different situations. Though no set of guidelineswill cover all application situations, the
following suggestions will give you something to think about as you design your application.

Consider these two basic principles:
1. Ideadlly there should be just one SDO for a database table.

2. That SDO should contain all the fields that any client object would ever use from that
table.

If thereisjust one SDO for each database table, then there isno question about where the update
logic for the table goes, and it will be executed whenever that SDO is used.

In most cases there should be only one table in each SDO, as well.

Joinsare problematic. Y ou should never use an SDO to update multipletablesin aone-to-many
relationship, such as an Order and its OrderLines. A one-to-many join will not provide a useful
display, since the parent information will be repeated for every child record. It is also not
practical to update the parent information in this kind of setup, again because it is repeated for
each child record. For example, if you define an SDO with the following query, the Order
information will be repeated for every OrderLine an Order has:

FOR EACH Order, EACH OrderLine OF Order

Thisresult will not look attractive, and it makes the Order information more or lessimpossible
to update. If you allow changesto Order fields, then a modification to an Order record through
the SDO will appear to have changed just one of many instances of that Order information.

However, thereisonly one Order record in the database, and that one record has been changed.

So updateabl e joins should be restricted to one-to-one joins, between tables that are almost
always referenced together. Chapter 11, “Building Advanced Business Logic in a Progress
Dynamics Application,” discusses alternatives for logic that goes beyond asingle table.

Another problem with joinsisthat if both tablesin ajoined SDO are updateable and an Add
operation is done, anew row is created for both tables even when this might not be desired.
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So, if an SDO has ajoin, you should enable only one table in the join so that the SDO can have
the update logic for that onetable only. The one reasonable exception to thiswould beif thetwo
tables are redlly always updated (and created) together, such as header and detail information
for a Customer.

Y ou might immediately (and reasonably) object that these guidelines aretoo restrictive. For one
thing, ajoin is often necessary because the main table in a query contains key values for other
tables. These key values are not meaningful for userslooking at the data. For example, an Order
SDO that just shows CustNum will not be hel pful to the user without the Customer Name. This
isnot aproblem: you can go ahead and join Order to Customer and include the Namefield from
Customer in the Order SDO. However, do not enable that field for update. That way the
Customer Name field can be displayed without you having to worry about Customer update
logic in that object. An object can contain read-only joins in several directions if necessary to
display meaningful information in thisway. For example, the Order SDO could also include
SalesRep OF Order in addition to Customer OF Order to show (but not update) the SalesRep
RepName field.

Asdiscussed in Chapter 7, “Building Progress Dynamics Lookups and Combos,” you can add
Progress SmartDataFields in the form of dynamic Lookups and Combosto any Viewer in your
application. Y ou can use them not only to display all the possible valid values for afield, but

aso to display other fields that help identify the value in a meaningful way. For example, you
can usethemto show the Customer Namefor an Order aswell asthe CustNum field, or the Sales
Rep name field in addition to the Sales Rep initias. It isimportant to understand in this regard
how Progress Dynamics supports these special fields, and also what the product direction is.

In Progress Dynamics, adynamic Lookup or Combo is populated from the database when it is
displayed. This means that when you display arecord in aViewer that includes a dynamic
Lookup or Combo, the values from the related table that are displayed along with the foreign
key value areretrieved from the database (therefore from the server in adistributed application)
at that time.

For example, you can avoid aserver accessto obtain the Customer Namefor display inan Order
Viewer if that field has already been added to the Order SDO through aread-only join to the
Customer table. For this reason, you should include such fieldsin your SDOs, so that they will
be available as the product is optimized, without changes to existing applications being
required.

In addition, you might want to show linked fields such as Customer Name or SalesRep Name
in a Browser, where the Lookups and Combos are not available. Thisis another reason to
include them in the SDO definition.
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Thetimeto modify SDO definitionsin thisway is after you have generated SDOsin the Object
Generator. Aswas described in Chapter 5, “Using the Object Generator,” you can specify that
you only want to generate SDOs, not dynamic Viewers and Browsers, when you run the Object
Generator. This gives you the ability to modify the query definitions and field lists before
generating other objects. The Object Generator will add joins to other tables automaticaly if
your schema definition conforms to the naming conventions described in Chapter 2, “ Database
Design Principlesin Progress Dynamics.” For an existing database, you must define the

rel ationships and the appropriate descriptive fields to add to SDOs yourself.

The following steps describe how to modify an Order SDO example, to show its use and also
its limitations, and then show you an alternative:

1 ¢ After you have generated SDOs in the Object Generator, open them in the AppBuilder to
edit them.

2 ¢ After opening an SDO, double-click on its design window to bring up its property sheet:

Property Sheet - Query-Main
Object; | EMEMEEET
Query; |EACH sports2000.0rder HO-LOCK ;I Querny...
BEY Order.Ordernum INDEXEDI-REPOSIT | PEraRsEsEE
Fields...
-
4| | »
Ok I Cancel | Advanced... | Help |

3 ¢ Choose the Query button to display the Query Builder for the Order SmartDataObject.

4 ¢ Select the Order, Customer, and SalesRep tables:

Property Sheet - Query-Main 1[
Object: | EMEEEET Query... I Fields... |
Cueny: [EACH Customer NO-LOCK INDEXED-REPOSITION ;I
-
4 »
DLP: Ismokefcustomerlogcp.p Ml D”‘l
(] I Cancel | Advanced... | Help |

NOTE: Because SDOs nearly always run in statel ess environments like Progress
Dynamics, always use the INDEX-REPOSITIONED keyword.

5 ¢ Choose OK.
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6 ¢ Choosethe Fields button to bring up the Column Editor for the SDO. Note that properties
of thefieldsreflect the datafield definitions (Entity Maintenance) rather than the database

74

schema.

Add the Customer.Name and SalesRep.RepName fields to the SDO’s column list, but

make them non-updateable. Note that the SalesRep and CustNum fields are also marked
non-updateable. Thisisto prevent auser from modifying these key fields. However, if you
allow these foreign key fields to be modified, the SDO will properly refresh itself to join
to the new related record. Whether the key fields are updateable or not is up to you asthe

application designer:

Column Editor

Fields in SmartD atal bject:

u OrderNum
CustMum

u OrderDate

u PromiseDate

MHame

RepMame

4 3

Add...
HRemove |

Mowe Up

Move Down

I~ Updateahle

All Updateable

e

MNone Updateable

—— Field Attributes
Database: sports2000
Table: Order
Field: SalesRep
Data Type: character
Description: _I
v

MName: ISaIesHep
Label: ISaIes Rep
Format: |H[4]—
wigh  [Fe0

Advanced... |

Lalculated Field... | Edit... |

oK | Cancel |

Help |
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When you build aViewer for this SDO and then add it to awindow aong with adynamic
Browser and Toolbar, you can see the Customer and Sal esRep names along with their key
values. Becausethey are not updateable, the SDO remainsclearly an order SDO for update
purposes, and the customer and salesrep information can never be modified using it:

i Test Window for Orders with Cust Mame and SalesRep Mame =
File  Mavigation
d=mdg x|iee >
Order Num|Cugt Num|Mame Sales Rep|Rep Name -
2 81 0ff The Wall HxM Harry Munvig
3 BE First Down Football HxM Harry Munvig
4 83 Fallen Arch Running HxM Harry Munvig
5 72 Birdy's Badminton JaL Jan Loopznel
51 1 Lift Line Incorporated HxM Harry Munvig -
4 13
Order Num: IJ. Cust Mum: 56 MName: Super Golf Center
Drdered:louosxss Promised:lol;alfss
Sales Rep: HxM Rep Mame: Harry Munvig

Another objection to having just asingle SDO for each table could be that retrieving the entire
SDO data set (and especially the entire main table plus various fields from other joined tables)
isinefficient when the user wants to browser just afew fields to select a particular record. In
this caseit is perfectly reasonable to define an additional read-only SDO for the table, with no
joinsto other tables, and with thefield list restricted to just the fields needed for the browser or
other usesto which this Object is put. Y ou can then use this object in abrowse window or other
situation where an efficient browser is needed.

Note, however, that the dynamic Lookup can often satisfy the requirement for browsing records
without the use of an SDO at al.

Another point mentioned earlier with regard to thefield listinan SDO isthat it should generally
include al the fields from the primary table that are used on the client. Sometimes tables
contain avery large number of fields. This can lead to problems defining SDOs for them
because of limitsto the statement length in Progress, when the DEFINE TEMP-TABLE
statement for the SDO becomes excessively long. In some cases atable can have fieldsthat are
used by the business logic (in calculations, for example) but never viewed or updated on the
client. Such fields do not normally need to be part of the SDO definition. The SDO will find the
database record for an SDO temp-tabl e record being updated when the updateis returned to the
server. You can modify or look at any other fieldsin the database as part of the SDO’s update
logic.
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In other cases where the field list is exceptionally long, it might be the case that different parts
of the record are used in one kind of operation and other parts of the record in another.

NOTE: If thisisthe casg, thenitisvery likely that splitting up the table into multiple tables
would improve the database design and the efficiency of the application, but it might
not be practical to do this with an existing database.

If thisistrue, then you can define multiple SDOsto view and update different parts of therecord
so that the whole record is not transferred across the AppServer connection. With the logic
procedure that is part of the SDO in the Progress Dynamics architecture (see the “ Standard
validation procedures for SDOs’ section for more details), you can define asingle logic
procedure to be the custom super procedure for multiple SDOs, if that is appropriate, to share
the business logic between SDOs.

These guidelines will not satisfy every need, but you should keep them in mind when you are
designing SmartDataObjects for your application. Perhaps the best general ruleisthat the
smallest number of SDOs that will do the job isthe best number. Extra SDOs for specialized
purposes are likely to cause headaches later on, when you are trying to sort out why the
application’s behavior is not consistent.

10.4 Standard validation procedures for SDOs
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SmartDataObjects support a set of standard validation hooks where you can place or call your
businesslogic. This section discusses the standard hooks for SDOs, including extensionsto the
set of validation procedures available for the first time with Progress Dynamics.

10.4.1 Client-side data validation

This section discussesthe standard validation proceduresto run on the client, without adatabase
connection.

Column validation

For each field in the RowObject record of an SDO, you can optionally provide avalidation
procedure. Such procedures are named <column>Validate, where <column> isthe name of the
field in the RowObject record.

The action of a <column>Validate procedure should be to determine the validity of itsinput
parameter (the same data type as the corresponding column in RowObject). On successful
validation the procedure should RETURN. On unsuccessful validation the procedure should
RETURN stringExpression. The string expression is added to alist of error messages for later
presentation to the user.
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Under no circumstances should a <column>Validate procedure RETURN ERROR. These
procedures are run NO-ERROR for every column with a modified value, and the setting of the
error condition is presumed to mean that no corresponding validation is defined. If your
<column>Validate procedure returns an ERROR then its validation isignored.

Here isa simple example of a column validation procedure for the Customer Name field:

PROCEDURE nameValidate:

DEFINE INPUT PARAMETER pcValue AS CHARACTER.

IF LENGTH(pcValue) < 2
THEN RETURN "Name must be longer than 2 characters.".
END PROCEDURE.

Although the RETURN value can be a simple string as in this example, you should generally
define messages for every type of message that can occur in the application so that these
messages can be stored in the Repository and trandated into other languages. The Message
utilities are discussed in the “Message handling in Progress Dynamics’ section.

Y ou can control on a column-by-column basis whether or not the validation is to occur on the
client. If the <column>Validate procedure contains no database references (and thisisindeed
usually the case), then you can unselect the DB-REQUIRED flag in the AppBuilder code
section editor. Doing so causes that procedure to be compiled into the SDO client proxy
sdoname_c1.w (Or its associated logic procedure proxy) and executed on the client.

Checking DB-REQUIRED on prevents the procedure from becoming part of the client proxy.
Generaly, any validation that requires the database connection should be placed into one of the
pre-Transaction procedures discussed in the “ Server-side validation” section. The advantage of
using client-side logic at all isthat validation not requiring a database access can be done
without an AppServer call. In the event of an error, Progress Dynamics can return amessage to
the user without ever sending the update to the server.

All <column>Validate procedures, whether DB-REQUIRED istrue or false, are compiled into
the server-side portion of the SDO (<sdoname>.w or its associated logic procedure).

The fact that <coTumn>Validate procedures are defined does not mean that these will be
executed on the server, even though they are compiled into the server-side portion of the SDO.
The server functions only perform <column>Validate (and rowObjectvalidate—see later) if
the attribute ServerSubmitValidation is set to TRUE.

In Progress Dynamics <column>Validate and rowObjectValidate procedures (discussed
below) are always executed on the server, unless one of the validation checks has already failed
on the client and returned a message to the user. Note that although this might at first appear to
be an extra overhead, it is fundamental to ensure that all validation fires correctly for
non-Progress (for example, Java) clients.
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By default, <coTumn>Validate procedures have access to only one piece of data—the value of
the column in question. Although it is possible to gain access to other data through the direct
access of the RowObject buffer, thisis not recommended.

Y ou should use <column>Validate when acolumn can be validated in isolation from other
columnsin the SDO. If the validation can be performed without reference to database objects,
then thisisan ideal candidate for column Validation with DB-REQUIRED unchecked. (For
example, verifying that amandatory field hasavalue or that simplerange criteriaare observed.)
Such validation will execute on the client without involving any AppServer requests should the
validation fail. In particular, it can be useful to create such aprocedureto validate an individual
column when you anticipate that other client-side objects will want to execute that validation
separately from validating the record as awhole. For example, if it is essential that validation
be done on LEAVE of the field in a SmartDataViewer, without waiting until the rest of the
update isdone. Then the Viewer code can easily invoke theright <column>Validate procedure
in its Data-Source without executing anything else.

Do not use <column>Validate if the validation must be performed on every record write. These
procedures are only executed if the value of that particular column has been changed during the
course of updating the record, or if the value has been changed from its default initial valuein
the case of an Add or Copy.

Additionally, avoid <column>Validate if thevalidation logic must consider the current settings
of other fields—rowObjectvalidate would be a better choicein this case.

Finally, beawarethat <column>Validate executesprior tothe commencement of atransaction.
And aways remember that the <coTumn>Validate procedure will be compiled into the
client-side object only if it involves no database access and DB-Requir ed has been unchecked.
Use preTransactionValidate and other server-side procedures to do other checks that occur
before the transaction begins but that need access to the database.

rowObjectValidate

The rowObjectValidate procedureisintended for validation that must consider more than one
field in the RowObject record.

If the rowObjectValidate procedureis defined and has DB-REQUIRED checked off, then it
firesontheclient after any client-side <coTlumn>Validate procedures have completed. Notethat
rowObjectValidate executes even if one or more of the <column>validate procedures have
failed and returned a validation message. Thusall client-side validation is completed before the
full list of errorsisreturned to the user.
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The following code is an example:

PROCEDURE rowObjectValidate:
IF RowObject.Balance > RowObject.CreditLimit THEN
RETURN "Balance may not exceed credit Timit of " +
STRING(RowObject.CreditLimit).
END PROCEDURE.

All of the validation procedures should return an error message to signal error. Progress
Dynamics supports a mechanism for returning alist of information about the error, including
thetable and field name, aswell asa Group and Error Code (error number) for each error, using
theincludefile aferrortxt.i. Thisinclude file and other message-handling files are described
in the “Message handling in Progress Dynamics’ section.

If rowObjectValidate isdefined with DB-REQUIRED unchecked, then it will execute on the
Client. If DB-REQUIRED is checked on, then it will not execute on the Client.

Aswith the validation procedures for individual columns, you should avoid DB-REQUIRED
code for rowObjectvalidate. Theintention hereisthat as much of your validation should
execute client-side as possible to reduce AppServer traffic. Move validation that might cause
rowObjectValidate to require a database connection to preTransactionValidate so that it
executes on the server-side.

Use rowObjectValidate whenever your validation logic can be performed without any
database access, and prior to the start of a database transaction, but requires accessto more than
one column valuein the SDO.

10.4.2 Server-side validation

Additional validation procedure hooks are designed to be used on the server, where thereisfree
access to the database. This section discusses these entry points. For each of these procedures,
remember that the client-side validation entry points described above apply only to asingle
SDO record. If multiple records are updated, then the client-side validation procedures will be
called anumber of times. By contrast, the first set of server-side, transaction-level validation
routines described below could potentially apply to multiple record updates, and you should
write them as FOR EACH blocks on the RowObjUpd table. As aresult, when using the
procedures defined below, you must write not only a FOR EACH loop on the RowObjUpd
table, but also (if the logic applies only to specific operations such as Add, Copy, Update, or
Delete) a check on each record within the loop that examines the value of the temp-table field
RowObjUpd.RowMod. Thefield can haveavalueof ‘A’ for Add, ‘C’ for Copy, ‘D’ for Delete,
‘U’ for an Updated row, and ‘“(blank) for the before image of an updated row (the field values
as read from the database).
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In the case of an update, another standard RowObjUpd field, RowNum, holds a unique row
number for each update. The updated row with RowMod =*U’ and the beforeimage of the same
row with RowMod = *“will have the same RowNum field. Thus a block of code that needsto
look at both before and after values will generally be of the form:

DEFINE BUFFER O1dRowObj FOR RowObjUpd.
FOR EACH RowObjUpd WHERE RowMod = ‘U’:
FIND OTdRowObj WHERE RowObjUpd.RowNum = O1dRowObj.RowNum AND
0O1dRowObj.RowMod = “’.
/* Now you can compare values in OTdRowObj and RowObjUpd. */
END.

Because of the nature of this SDO-specific logic that you must add to the validation, an
aternative set of procedure hooks has been defined for Progress Dynamics to handle updates a
row at atime, and with buffer names based on the table names. These alternative hooks are
discussed in the “New Progress Dynamics validation procedures’ section.

preTransactionValidate

preTransactionValidate always executes on the server, immediately prior to the
commencement of atransaction. As such, it can freely read the database, but should do so
NO-LOCK. To maximize performance, preTransactionValidate should be restricted to the
type of Referential Integrity check that can be implemented as asimple CAN-FIND statement.
For example:

PROCEDURE preTransactionValidate:
FOR EACH RowObjUpd:
IF NOT CAN-FIND(..) THEN RETURN "..".
END PROCEDURE.

Within this loop, use the RowObjUpd.RowMod field to determine the type of change for each
row (‘A’dd, ‘C opy, ‘U’ pdate, or ‘D’ elete).

Within preTransactionvalidate you can physicaly alter the values that will be written back
to the database, if so desired. That is, any changes made to the recordsin the temp-table will be
seen by later procedures within the transaction. Generally, preTransactionvalidate is
appropriate for code that makes changes to the updated records, and for code that needs to do
comparisons with existing records in the database, but without making changes to them.




Building Basic Business Logic in a Progress Dynamics Application

Keep in mind that you do not want to place code here that might need to look at updated and
modified recordsin onetable. That is, somerecords are in the RowObjUpd table as updates and
some are unmodified records in the database. For example, if you need to total the OrderLines
of an Order in avalidation procedure for the OrderLine table, you do not want to have to total
recordsin the update temp-tabl e and recordsin the database together. Thiswill complicate your
logic unnecessarily. Such logic should be left to the end of the transaction so that all the records
are in the database together.

Also, you also do not want to put logic here that does any other database updates. The
transaction block isnot yet open, and those updates would not be undoneif thetransaction fails.
For example, if the validation logic in an OrderLine SDO needsto total al the OrderLines for
an Order and adjust the Balance of the associated Customer accordingly, and compare that
against the CreditLimit, this validation should not be donein preTransactionvalidate.

beginTransactionValidate

ThebeginTransactionValidate procedure executes immediately after the start of the
transaction, but before any database updates have been performed. Thereislittle to do here
except perhapsto gain an EXCLUSIVE lock on a parent table to prevent other user sessions
from updating the same records (for example, in an OrderLine SDO, lock the Order table). In
addition, if it isimportant to do some other validation before anything is actually written to the
database, you should do that here.

For example, if you want to assure that no other user will attempt to make changesto an order
(an Order record and its OrderLine records) while you are updating any part of the order, you
can read the Order record with an EXCLUSIVE-LOCK at the beginning of the transaction in

the OrderLine object. Then alow the transaction to make changes to one or more OrderLines.

endTransactionValidate

After al updates have been written to the database, but before the transaction is committed,
endTransactionValidate iscaled. Thisistheidea placeto perform database cascade
operations.

One example: Now that all OrderLines have been updated, recal culate the total amount owing.
If donein the write trigger, then this behavior would execute once for every order line. By
placingitinendTransactionvalidate thelogicisperformed once only, whether one, some, or
al of the order lines were updated.

Another example: On delete of a specific entity you might want to conditionally enforce
cascade deletion of child records. It is not possible to put conditional cascade deletion into
Delete triggers.
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postTransactionValidate

The postTransactionValidate procedure executes once the transaction has been committed,
and only if the commit was itself successful. This could be auseful place to write log recordsif
required. Log records are often written from Write triggers, and require the triggers to execute
within the context of a specific user. If the log were to be written to a database, then
postTransactionValidate would have to open atransaction of its own and manage that
carefully.

10.4.3 New Progress Dynamics validation procedures

Progress Dynamics also supportsadditional standard internal procedure hooksthat let you write
validation logic for specific operations (Create, Write, and Delete), onerecord at atime. This
spares you from writing a FOR EACH loop in each validation procedure to allow for the
possibility that more than one row is being updated in a single transaction. It also removes the
need to check the value of RowMod or in any other way write code specific to the structure of
the RowObjUpd table. Among other things, thisstructure makesit possibleto usethe samelogic
procedure to validate a buffer outside the context of an SDO.

For each stage in the transaction as described above (preTransaction, beginTransaction,
endTransaction, and postTransaction), three procedure names are defined which, if they exist,
will be called to deal with specific operations arow at atime. Thisthen gives you atotal of
twelve additional hooks that you can use as needed:

*  createPreTransValidate

. createBeginTransValidate
*  createEndTransValidate
*  createPostTransValidate
* writePreTransValidate

. writeBeginTransValidate
*  writeEndTransValidate

*  writePostTransValidate

*  deletePreTransValidate

. deleteBeginTransValidate
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. deleteEndTransValidate
. deletePostTransV dlidate

NOTE: The names are shortened by changing Transaction to Trans.

These hooks are called exactly when you woul d expect, based on their names. The Create group
are called instead of their pre/begin/end/post counterparts for each newly created row, that is, a
row that results from either an Add or Copy operation.

The hooksin the write group are called for each Update, Add, or Copy operation, the delete
group for each Delete operation.

To make the logic as general as possible, and to support calling this validation logic from
outside of SDOs, the buffer name of the table being updated is not RowObjUpd but rather the
table name preceded by b_. This buffer name is available to the internal procedure. Y ou do not
need to defineit there or passit in asaparameter. (Theseinternal procedurestake no parameters
at al.) In the case of the Write group of procedures, the unchanged version of the record as it
was originally read from the database is also available in a buffer with the table name prefixed
by o1d_.

In addition, because the Write procedureswill be called for Adds and Copiesaswell as Updates
(sinceyou will want to place businesslogic thereto validate val ues being written to the database
for al of these cases), there is an additional logical variable named isCreate. The isCreate
variableisavailablewithin the validation procedures. It will be TRUE if the operationisan Add
or Copy, and FAL SE otherwise.

Notethat the client-side validation procedure rowObjectValidate hasnot been subdivided into
multiple other procedure hooks. Thisis partly becauseit is called for each individual Save
operation, and therefore never needs to refer to multiple records as the server-side procedures
must be prepared to do. Also, the principal goal of thelogic procedureisto makethe server-side
logic, where most code is expected to go, asflexible and reusable as possible. However, the b_
+ <tablename> buffer isdefined for rowObjectvalidate and availableto it, so that the

devel oper does not have to write references to the Rowobject buffer.

The framework gives you the option of using one or the other of these two sets of proceduresin
asingle SDO, but not both. That is, an SDO (and its supporting logic procedure if it has one)
can usethepre/begin/end/postTransactionvalidate proceduresasin the standard Version
9 ADM. Alternatively, it can use the new create/write/delete set of procedure names. It cannot
use both (thisislargely to avoid confusing issues of the exact order in which all the procedures
would be executed).
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In general, the recommendation is that new application objects should use the new procedures.
They aremorefine-grained. That is, they giveyou logic for amore specific update type and free
you from the RowObjUpd and RowM od references of the other procedures. Also, they are more
reusable from elsewhere in your application. The Transactionvalidate procedures provide
compatibility with existing Version 9 applications.

Chapter 5, “Using the Object Generator,” shows some examples of the code for these new
procedures, as automatically generated for you by the Object Generator. Here are a coupl e of
other examples:

PROCEDURE deletePreTransValidate:
/:’: ________________________________________________________________________
Purpose: Procedure used to validate records server-side before the
transaction scope on delete of Order
Parameters: <none>
Notes: Restrict delete of Order with OrderLines.

IF CAN-FIND(FIRST OrderLine
WHERE OrderLine.OrderNum = b_Order.OrderNum) THEN

DO:

ERROR-STATUS:ERROR = NO.

RETURN {aferrortxt.i 'OE' '8' 'Order' '' STRING(b_Order.OrderNum)}.
END.

END PROCEDURE.

This code checksto seeif thereisan existing OrderLine for the Order being deleted. If thereis,
the delete is rejected. The use of the standard error formatting include file aferrortxt.i is
explained in more detail in the “Message handling in Progress Dynamics’ section. In this case,
error message number 8 from the Order Entry (OE) group is returned with a substitution
argument indicating the Order Number. So the message as stored in the message table in the
Repository is something like “ Can't delete Order Number <& 1>, which has Order Lines.”

The standard Progress ERROR-STATUS isreset as a matter of course, because the error
handling code will rely on the message being returned as the error flag.

Note the use of the database table name OrderLineto refer to the database |ookup, and the SDO
buffer name b_Order to refer to the record being deleted.
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This next example shows the use of the Old buffer holding the original record asread from the
database:

PROCEDURE writePreTransValidate:
/7‘: ________________________________________________________________________
Purpose: Procedure used to validate records server-side before the
transaction scope on write
Parameters: <none>
Notes:

DEFINE VARIABLE cMessageList AS CHARACTER NO-UNDO.
DEFINE VARIABLE cValuelList AS CHARACTER NO-UNDO.

IF b_Customer.CreditLimit - Old_Customer.CreditLimit > 10000 THEN
DO:
ASSIGN

cValuelList = STRING(b_Customer.CreditLimit)

cMessagelist = cMessagelist +
(IF NUM-ENTRIES(cMessagelist,CHR(3)) > O THEN CHR(3) ELSE '':U) +

{aferrortxt.i 'CM' '8' 'Customer' 'CreditLimit' cValueList }.

END.

ERROR-STATUS:ERROR = NO.
RETURN cMessagelist.

END PROCEDURE.

In this example, the CreditLimit of the original version of the record as read from the database
is compared with the modified value. If this has been increased by more than $10,000, the
change is rejected, using message 8 in the Customer Maintenance (CM) message group.

Note the accumulation of messages here. More than one message can be returned to the client,
delimited by CHR(3). In this case, the ellipsis represents additional error checks that might be
done. If theintentisto check for al possible errorsand return alist of them, rather than returning
thefirst error encountered, then this coding style accomplishes that. Each error text is added to
avariable, and the entirelist is returned to the client where it will be properly parsed and
presented to the user.

NOTE: If you want to implement initialization functionality for data-handling objects
(SDOs, SBOs), you can override the createObjects() method of the container.
Override with aa check for Valid-Handle and access contained instances. This
technique allows you to add functionality before the main initialization.
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It is advisableto check all forms of validity in application code, even if there exists either a
databasetrigger procedure or, asin this case, abuilt-in database check to perform the validation
for you. If your code catchesan error such asthis, you can return ameaningful (and translatabl e)
message to the user rather than waiting for Progressto attempt to display what might be amuch
less meaningful message, and one that might not make it back to the client successfully. And
your code can react to the error exactly as you want, rather than trapping default Progress
behavior.

10.5 The SDO logic procedure
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Asdescribed in the standard ADM2 product documentation, table maintenance logic should go
into the SDO defined for each table. In thisway it will be executed whenever the user makes an
update through the SDO, regardless of the nature of the interface. However, you do not need to
take this dictum literally. Even in standard Version 9 SDOs, you can easily put your table
maintenance logic in a separate procedure (perhaps leaveit in an existing procedure from your
current application if the calling mechanism can be worked out), and run it from inside the
standard hooks in the SDO.

For example, the preTransactionvalidate procedure run just before the database transaction
starts could ssimply turn around and call something else. Here is one example of what such code
could look like. Note that if you were going to do this on awide scale, it would be wise to
develop astandard technique, perhapsusing anincludefile, to wrap the old codein the new call.
The standard SDO update buffer, RowObjUpd, is copied to a standard Customer buffer on the
assumption that the existing procedure expects that buffer with no additional fields. The
bOIdCustomer buffer gets the original version of the record, as it was read from the database:

PROCEDURE preTransactionValidate:

DEFINE BUFFER bCustomer LIKE Customer.
DEFINE BUFFER bOldCustomer LIKE Customer.
DEFINE BUFFER bRowObjUpd LIKE RowObjUpd.
FOR EACH RowObjUpd WHERE RowObjUpd.RowMod = ‘U’:
BUFFER-COPY RowObjUpd TO bCustomer.
FIND bRowObjUpd WHERE bRowObjUpd.RowNum = RowObjUpd.RowNum AND
bRowObjUpd.RowMod = “’. /* Blank indicates the Before copy. */
BUFFER-COPY bRowObjUpd TO bOldCustomer.
RUN CustomerLogic.p (INPUT bCustomer, INPUT bOldCustomer,
OUTPUT cStatusMessage).
IF cStatusMessage NE “” THEN RETURN cStatusMessage.
END.
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This simplified exampleillustrates a coupl e of the shortcomings of the standard SDO logic
definition. Firgt, it requires a bit of extrawork to associate the standard validation hooks with
logic that is actually defined in another procedure. And second, the “wrapper” code that makes
the association has some SDO-specific conventionsin it.

If you define your logic directly in the SDO, your code has these same conventions:

. Using the SDO buffer name RowObjUpd, and using the extra fields RowMod and
RowNum to identify which type of update operation (Update, Add, Copy, Delete) has
occurred.

. Identifying the before version of each Updated row.

e Being prepared to loop through the table in the event that more than one record was
changed in asingle call.

The Progress Dynamics Version of SDOsis entirely compatible with existing ones, but it
contains some enhancements to remove these SDO-specific logic elements. The goal isto make
your logic more reusable and more flexible in how it is called.

When Dynamic SDOs are generated in the Object Generator, alogic procedure is created that
contains all validation logic that is associated with the SDO and becomes a super procedure.

Thismakesit easier to call the sametable maintenancelogic from el sswherein your application,
where you might not be using SDOs as a data management mechanism. In thisway you can
truly use the same logic from everywhere regardless of the nature of the code.

The following illustrations might help to explain the position of the logic procedure in the
Progress Dynamics architecture. The client application starts the SDO along with other
client-side objects. Because there is no database connection on the client, the proxy version of
the SDO isrun. It, in turn, identifies the logical name of the partition in which its server-side
counterpart should run, and starts the full SDO in that AppServer session.
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Figure 10-5 shows this standard SDO mechanism.
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Figure 10-5: SmartDataObject on client and server

Datais read from the database into the server-side RowObject table and passed across the
AppServer connection to the client, where it is made available to other client objects. Updates
made on the client are collected in a separate copy of the SDO temp-table called RowObjUpd
and passed back to the server, where the datais validated and written back to the database. Y ou
can code validation logic into the SDO procedure. Using the DB-REQUIRED technique
described above determines whether a particular logic procedureis compiled into the proxy and
server-side SDOs or into the server-side full SDO only.

In Progress Dynamics, anew pair of proceduresis generated to hold specific businesslogic for
the table. Aswith the SDO, thereisreally only one procedure that has any codein it: the same
kind of client proxy wrapper procedure is used to allow the same source procedure to be
compiled two ways, with or without the internal procedure and functions that require the
database connection. Since the logic procedure is started as a super procedure of the SDO, its
contents more or less transparently become part of the SDO, so that the same validation
procedures can gointo thelogic procedure as previously went into the SDO. If you create alogic
procedure for an existing SDO and simply copy all of the standard validation proceduresinto it,
the SDO will work exactly the same as it did before.
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The resulting setup looks like theillustration in Figure 10-6. The logic procedures are started
automatically by the SDOs on each side. The name of the logic procedure is a new property of
the SDO. All validation logic goesinto the logic procedure to be run on one side of the
AppServer connection or the other. (Aswith SDOs themselves, thisall works correctly if there
isno AppServer at al. In that case, the server-side full SDO and logic object run on the client,
with alocal database connection.)

Client ApServer
Logic d.p Logcp
< \Aicde preTransadion Vdidate
Bied\Aidate begnTransaction Vdidate
erdTransadion Vdidate
v v
SDO d.w SDOw

Figure 10-6: SmartDataObject with business logic procedure

Updates are collected on the client in the RowObjUpd table as before. New supporting code for
the SDO makes these records available to the logic procedure.
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One of the principal reasons for separating out the logic procedureisto alow the SDO itself to
become arun timeinstance of ageneric SDO, both on client and server. With no table-specific
logic in the SDO itself, this becomes arelatively easy matter. Figure 10—7 shows this process.
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Figure 10-7: Dynamic SDO with business logic procedure

10.5.1 Calculated field support

Dynamic SmartDataObjects (and dynamic viewers) support calculated fields. When you add a
calculated field to a dynamic SDO with the Cal culated Field button, you can set the following
attributes with the column editor: Name, Label, DataType, Format, and Help.

NOTE: A CalculatedField class extends the DataField class to support placement of
calculated fields onto dynamic SDOs and dynamic viewers. This class should not be
used and is not supported for any purpose other than calculated fields. Dynamic
SDOs support calculated fields by invoking afunction that follows a specific naming
convention to calculate the values.

The Name attribute must be the same asthe cal cul atedFiel d object filename. Y ou cannot specify
an expression for the calculated field; therefore the framework disables the Edit button. You
must write codeto calculate the value for the field in afunction of the dynamic SDO'sdatalogic
procedure and then name the function according to the required naming convention. The
dynamic SDO invokes the function at runtime to get the calculated value into its temp-table.
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The framework creates a master cal culatedField object in the Repository for each calculated
field added to a dynamic SDO. If amaster calculatedField already existsin the Repository, the
framework raises an error and you must change the name of that calculated field in the SDO.
The calculatedField master object has the same product module as the SDO. Master calculated
fields cannot be reused on dynamic SDOs. Y ou can create a cal culatedField instance object for
the dynamic SDO in the same way as you create a DataField instance object.

Calculated field functions

Dynamic SDO calculated fields must have functions defined in the SDO's logic procedure
called “Calculate” plusthe field name. For example, afunction called “CalculateNewLimit” is
required in the data logic procedure to calculate the value for a calculated field called
“NewLimit”. The function does not have access to the RowObject buffer and needs to make
appropriate calls to the SDO to access the buffer if it requires information from the buffer for
the calculation. A functionto cal culatethe NewLimit inthe datal ogic procedure might look like
the following example:

FUNCTION CalculateNewLimit RETURNS DECIMAL:

DEFINE VARIABLE hRowObject AS HANDLE NO-UNDO.

DEFINE VARIABLE hCreditLimit AS HANDLE NO-UNDO.
hRowObject = DYNAMIC-FUNCTION('getRowObject':U IN TARGET-PROCEDURE).
hCreditLimit = hRowObject:BUFFER-FIELD('CreditLimit':U).
RETURN hCreditLimit:BUFFER-VALUE * 1.10.

END FUNCTION.

Dynamic Viewer calculated fields

Y ou can add cal culated fields from static or dynamic SDOs as instances onto dynamic viewers.
When you create adynamic viewer with astatic SDO asitsdatasource, acal culatedField master
object might not exist for calculated fields of that SDO. When this occurs, the framework
creates master calculatedField objectsfor the cal culated fields and setstheir product modulesto
that of the dynamic viewer.

Saving static SDOs with calculated fields as dynamic SDOs

When you save a static SDO that contains calculated fields as a dynamic SDO, the framework
creates master cal culatedField objectsfor your calculated fields and saves them in the dynamic
SDO. The names of these calculated fields must be unique within the Repository. To complete
the change over to a dynamic SDO, you must move the expressions for the calculated fields to
calculation functionsin the dynamic SDO's datalogic procedure and edit the code as necessary.
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10.6 Message handling in Progress Dynamics
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Some of the validation procedure examples above have introduced you to the Progress
Dynamics convention for formatting messages to be returned to the client for display. This
section describes the include files that you can use to facilitate this.

Messagesin Progress Dynamics are stored in the Repository, so that the text and transl ati ons of
all messages can be maintained independently of their usein applications. Follow these stepsto
see the messages that are shipped with the product, to add more messages for your application,
or to tranglate existing ones:

1 ¢ From the Progress Dynamics Administration menu, select System — M essage Control.

The Message Control browser lets you look at some of the characteristics of Progress
Dynamics messages with which you need to be familiar to refer to them properly in your

applications:

‘- Message Control ,' : =0 =|
Eile ‘Window Help

L T A Exit Help

Ence Greup: ,.I!.F—
Largusge: |-=:«11:

E sror Group|Error Murnber|L anguade Code|Emor Summany Desciption Emce Type|Update EnorlLog = |
A 3 The &1 should be specilied.

5F 1 Aliikzan: Die &1 moet gespesifizesr wond EFRR ND

5 2 E nglish Uridenlified e from rigger INF HO

AF 3 English The &1 cannct be modlied if the system ovned llag s setto YES, INF NO

AF 4Englsh The: &1 should not be specified. INF MO B
AF SEnglsh The &1 specitied iz iwvalid INF MO

AF B Englich Wafid values for this fiald e 81, INF MO

AF 7 English Please enter 2 ielalive path INF ND

AF 3 English A record with &1 22 skesdy eozls 23 INF WD

AF 9 Englsh The &1 date zhould be &2 INF MO

AF 10 Englsh Cannot &1 fike. Pemmession denied. INF MO

AF 11 Erglich The &1 could not be found for £2. INF MO

AF 12 Erglich Cowdd mot un procedure in PLIP specified. INF MO

5F 12 Erglich The &1 cannct be modfied INF ND

AF 14 Erglish 105 nol set up b2, Please contac! pout Spstem ddininslraton INF ND

4F 15 Englsh Cannot mn because &1 INF ND

=

(=25 [ ® Ex.s08]

Each message is assigned to a Message Group. (The Error Group label, as seen in the
previousfigure, issomewhat misleading. All messages, including informational messages
that are not errors at all, are maintained together in the message table.) These groups are
two-letter codes used simply to organize messagesin a sensible way. The two predefined
message groups in Progress Dynamics are AF, for messages that are a basic part of the
application framework, and RY, for messages that are generated primarily by procedures
responsible for maintaining the Repository itself. All of these messages are available for
your use when you are building applications. Y ou should use the existing messages
wherever possible before defining additional messages of your own. The message
numbers in the code generated by the Object Generator, for example, are references to
standard messagesin the AF group in the Repository.
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Within the Message Group, each message is given a unigue number. The combination of
M essage Group and M essage Number is unique throughout the application. It isthesefirst
two arguments to the aferrortxt.i include file that identify the message.

Each message also has a Language Code. As shown in the first lines of the above figure,
you can translate each message into different languages. Each trandlation uses the same
M essage Group and Message Number, so that areference to that key within an application
identifies the message. The login language of the current user tells Progress Dynamics
which translation to choose.

The third and fourth arguments to the include file are the table name and field name with
which the message is associated. Y ou should specify these argumentsif they are
meaningful.

Messages can contain additional argumentsthat are substituted into the base message text
using the numbered replacement references (& 1 etc.). Up to nine additional arguments can
be passed to theincludefile, to be used as replacementsin either the message summary or
the longer message text that is defined in the Message Maintenance utility and displayed
as part of the Progress Dynamics message dialog box.

To add a new message, choose Add in the Message Control.

To tranglate an existing message, choose Copy, since the Message Group, Number, and
Type should be the same for the trandlation of the message. The Message Maintenance
window appears:

* Message Control =10l x|
Fil= wWindow Help
e 4 3 | Ext Help

Language: [ <a11= j Fefresh |

2 EM-US —
AF JEM-US The &1 cannot be modified if the syst
AF 4 EM-US The &1 should not be specified.
AF REM-JS The &1 zpecified iz irvalid.
AF B EM-US “Walid walues for this field are &1.
AF TEM-US Pleasze enter a relative path.
AF SEM-US A record with &1 &2 already exists &3
AF JEM-US The &1 date should be &2.
AF 10 EM-US Cannat &1 file. Pemmission denied._|;|
4 »
Fm=l8 2% 5% .70 @

Y ou can select any language you have previoudly defined in the Language Control. (To run the
Language Control, from the Progress Dynamics Administration window, select Application -
Language Control.)

10-43



Progress Dynamics Developer’s Guide

10-44

The Error Summary Description is ashort form of the message. The editor at the bottom of the
Maintenance screen letsyou enter alonger description for the message, which will be displayed
if the user expands the message display dialog box. These two descriptions share up to nine
substitution parameters that can be passed along with the reference to the message in the
application code.

10.6.1 Retrieving and formatting error messages with
aferrortxt.i

Theinclude fileyou usein avalidation procedure of any kind to format amessage to prepare it
for return to the client, isaferrortxt.i. Thisinclude file has been designed to simplify and
standardize the format of Progress Dynamics Messages. The include file supports the unnamed
arguments listed in Table 10-1.

Table 10-1: Supported arguments

Argument Description Example

{1} The Progress Dynamics Message AF,or ?, if using a hard-coded
Group message

{2} The Progress Dynamics Message 1 or a hard-coded message text
Code

{3} The table name with which the Customer
message is associated

{4} The fieldname with which the CustomerName
message is associated

{5-13} Extrainsertion arguments for the -
message (a maximum of nine are
supported).

Resulting message format

The whole purpose of aferrortxt.i isto shield you from being concerned about the exact
format of the various components of a formatted message. For informational purposes, this
section explains the resulting format.
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The include file equates to a single string value of the formatted message with appropriate
delimiters. The format conforms to that expected and used by ADM2, whichis:

message + CHR(4) + field + CHR(4) + table

Additionally, the format adds on the following for extrainformation on where the error
occurred:

+ CHR(4) + PROGRAM-NAME(1) + CHR(4) + PROGRAM-NAME(2)

The format of the message part conforms to that required by Progress Dynamics for reading of
the error message from a message table in the database, which is:

"groupAcodeAprogram-name (1) :program-name(2)Ainsertl|insert2|insert3|etc."

Thisisacarat (*)-separated list starting with the message group, then the message code, then
the program the message occurred in, then a pipe (|)-delimited list of optional insertion codesto
replace in the found message text returned from the database table.

Where insertion codes exist in the message text, values must be passed into the appropriate
includefile argument as explained above. Note that argumentsto theincludefile must be passed
in as unquoted variable names or single-quoted literals (for example, 'text"). If aliteral contains
spaces, then it must be enclosed in double quotes, then single quotes (for example, "'text
space™). If double quotes are specified, these will be dropped automatically. If arguments need
to be left blank, then a placehol der of "7 must be used if the argument is not the last item in the

list. Only the first two arguments are mandatory.

An example of an include file for a standard Progress Dynamics message with no insertion
codesis:

{aferrortxt.i 'AF' '1'}

If the message to be displayed is not in the message table but simply hard-coded in the
application procedure, then as noted in the argument description, the first argument is replaced
by aquestion mark to signal this, and the second argument is the message text. An example use
of an include file for a hard-coded message with no insertion codesis:

{aferrortxt.i '?' "'message text'"}
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This example shows a Progress Dynamics message with two insertion codes and the table/field
names specified:

{aferrortxt.i 'AF' '1l' 'gsm_user' 'user_login_name' 'insertl’ ‘insert2’}

This example uses a Progress Dynamics message with two insertion codes and no table/field
specified:

{aferrortxt.i 'AF' '1' '?' '?' 'insertl' 'insert2'}

Since aferrortxt.i actually evaluates to the formatted message, you must placeit into a
context where that message will be returned appropriately. An example in an application is:

IF <condition> THEN RETURN ERROR {aferrortxt.i 'AF' '1'}.

Or, asused in the proceduresthat come out of the Object Generator (and asyou should normally
also code such procedures), potentially multiple messages are accumulated in asingle string
using this convention:

cMessagelist = cMessagelList +
(IF NUM-ENTRIES(cMessagelist,CHR(3)) > O THEN CHR(3) ELSE '':U) +
{aferrortxt.i 'AF' '8' 'Employee' "'
"'EmpNum, '" cValuelist }.

Y ou should take advantage of the message table wherever possible in your application. Using
standard messages for errors and for any other message displays supports the trandation and
reuse of messages. Hard-coding a message in an application means that it cannot easily be
tranglated. Any change to the message text requires a change to the source code of the
application.

Theinsertion codes can be a val uable mechanism for enabling you to reuse essentially the same
message in different circumstances. Do not overdo the substitutions, however. If what you are
inserting is the name of atable, field, or value, or some other entity that does not require
trangl ation, then message reuse is maximized. However, if you put text that really requires
tranglation into the insertion parameter, such as “Error - &1”, then you would be defeating the
purpose of the message table, which isto put the meaningful text in one place where it can be
maintained, customized where necessary, and trand ated.
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10.6.2 Error message checking include file (checkerr.i)

Theincludefile aferrortxt.i takes care of formatting messages into a standard format in
preparation for returning them to the client to be presented to the user. Asthe examples above
show, simply returning the message text string from any of the standard validation procedures
results in the errors being processed correctly. The wrapper code that runs the validation
procedures handles the messages for you.

In other cases, however, you might need to process errors yourself (for example, from
stand-alone business logic procedures that you write, as described later). There is another
standard include file called checkerr. i that you should always use when checking for errors
within your own logic procedure, instead of doing an IF ERROR-STATUS:ERROR check
manually.

Theinclude file handles the checking of the error status. If an error occurred, it handles the
displaying of the error message or passing on of the error message and return value back to the
caller. It also contains code to build a return value from the Progress Dynamics get-message
method if the RETURN-VALUE isempty. Thisisavery flexibleinclude file and should cater
for all scenarios. Table 10-2 lists the named arguments.

Table 10-2: Named arguments for checkerr.i (10of 2)

Argument Description

&display-error = YES Display theerror if notin atransaction. Thisinvokesthe standard
Progress Dynamics message dial og box, and should therefore be
done only if you arein client-side code that can present the
message dialog box to the user.

&return-only = YES Do not pass on the error but do a RETURN.

&return-error = YES Passon the error. The code defaultsto thisif thereiscurrently an
open transaction.

&no-return = YES Do not return when finished; instead, this form lets you decide
what to do in the code following the include file reference.
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Table 10-2: Named arguments for checkerr.i (20f 2)

Argument Description

&ignore-errorlist=YES | Do not use get-message errors at al (use with caution).
get-message is a standard Progress Dynamics method that
retrieves error messages generated by Progress, in addition to
any messages generated by the application.

& define-only = YES Define the variables you need but take no other action. The
checkerr.i include file defines several local variables that are
needed in its processing, including cMessagel ist,
cMessageButton, and cMessageAnswer, which are described
below.

The&define-only argument isthereforeuseful if checkerr. 1 isincluded morethan onceinthe
same file but separate procedures. If you place this code at the top of your file, the necessary
variables will be defined once, and no other action will take place:

{checkerr.i &define-only = YES}

When you are using checkerr.1i in server-side business logic, normally some combination of
the argumentsin Table 10-2 that handle the RETURN statement are the ones you will usein
your code. If you are displaying an error message in client code from checkerr. 1, then
arguments listed in Table 10-3 are also additionally available.

Table 10-3:  Additional arguments for checkerr.i (10of 2
Argument Description
& message-type Type of message, one of 'MES' (ordinary message), 'INF

(informational message), WAR' (warning),'ERR' (error),'HAL'
(halt),'QUE' (question); the default = 'ERR'

& message-buttons Commalist of buttons to be placed into the message dialog box,

default is'OK".
& button-default Default button, the default is'OK".
& button-cancel Cancel button, default is'OK" except for QUEStion messages.
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Table 10-3: Additional arguments for checkerr.i (2 0f 2)
Argument Description
& message-title Title for the message dialog box; the default is the empty string.
& display-empty Y ES—Display message dialog box even if empty, default = YES.

Table 104 lists the arguments available if the message type is'QUE' for Question.

Table 10-4: Question arguments

Argument Description

& message-datatype | Datatype, default is'Character'.

& message-format Format of question, default = 'CHR(35).

& default-answer Default answer, default is empty.

NOTE: For aquestion message type, the defaults change to & message-buttons =

'OK,CANCEL', & button-default = 'OK', & button-cancel = 'CANCEL".

The following rules apply when you use the checkerr. i include file:

1

Required logical arguments must be passed unquoted as Y ES or NO. Other text arguments
must be single quoted literals (for example, 'text' or unquoted variables) and if the literals
require spaces, they should be double-quoted then single-quoted (for example, "'text™).

All arguments can be left blank, in which case the error will not be displayed and will be
passed on with areturn error.

If everything isleft blank except display-error = YES, then the error will be displayed
using the Progress Dynamics message dialog box and a standard return statement done.

If in atransaction, the error will be passed on regardless, unless { & no-return} is set to
YES.

If display error is set to YES, the default is to do areturn only rather than return error.
If display error is set to NO, the default is to do areturn error to pass the error on.

If return-only is set to Y ES, thiswill override any other return settings and let you regain
control.

10-49



Progress Dynamics Developer’s Guide

10-50

Following the include file, if {&no-return} isset to YES. Table 10-5 lists the variable values
available.

Table 10-5: NO-RETURN variables

Variable Value

cMessageL.ist CHR(3)-delimited list of error message.

cMessageButton Button Pressed.

cMessageAnswer Answer if question dialog box used.

Here are afew examples of using the checkerr. i includefile. First, another standard Progress
Dynamicsinclude reference is required in every procedure that uses other Progress Dynamics
includes such as checkerr.i. Thisisafglobals. i, which defines global referencesto some of
the Progress Dynamics Managers.

This example runs a business | ogic procedure using the Taunch.i mechanism (described in
more detail in Chapter 11, “Building Advanced Business Logic in a Progress Dynamics
Application.”) It then uses checkerr.i upon return to intercept any errors that occur. For the
sake of simplicity, the first example simply displays the error, using the standard Progress
Dynamics message dialog box, so that you can see how that works, even though you would of
course not invoke this display directly from a server-side logic procedure.

Here isthe code that launches the procedure and areference to checkerr. i to display an error,
if there is one. Pass in the name of the external procedure to run persistent on the server, the
name of the internal procedure to run in its handle, whether to invoke it on the AppServer, and
alist of parametersto it. Theinternal procedure validateDatasetQuery UseSaferrortxt.i to
return error number AF:114 if thereisan error in the names of the input parameters. It isthis
error that you intercept here:

{afglobals.qi}

{Taunch.i &PLIP 'af/app/gscddxmlp.p’

&IProc = 'validateDatasetQuery'
&0nApp = 'NO'
&PList = "('rycso', 'rycsf', 'smartobject_obj,smartobject_obj','"',no)"

&AutoKill = YES}

{checkerr.i &display-error = YES} }.
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If you modify the parameter list to the validateDatasetQuery procedure so that it is no longer
valid, an error message is generated and picked up by checkerr.i:

{afglobals.i}

{Taunch.i &PLIP 'af/app/gscddxmip.p’

&IProc = 'validateDatasetQuery'
&0nApp = "NO'
&PList = "('rycso', 'rycsf', 'smartobject_obj,smartxxxxx_obj',"'"',no)"

&AutoKill = YES}
{checkerr.i &display-error = YES}.

10.6.3 The Progress Dynamics message dialog box
The standard message dialog box used throughout Progress Dynamicsis shown in Figure 10-8.

O %
texzage Summary l Message Detal I System |nformation | Appserver |nformation I

Field references mnot walid for buffer ryc smartobject fiesld

@ {AF: 114}
Q|
=

Figure 10-8: Standard Message dialog box: Message Summary tab

Thefirst tab displaysthe M essage Summary, or short form of the message. It showsthe message
text, in the appropriate language for the user, the error Message Group and M essage Number
(AF:114), and the message type (“INF’for informational, asindicated by the “i” symbol at the
upper left. You can see that the default titleis Error, and the default button is OK.

Figure 10-9 shows the second tab, Message Detail, the longer form of the message that can be
entered into the message definition in the message table in the Repository database. Y ou can
expand the dialog box to full-page size by choosing the window icon at the lower | eft.

Eror A

@ Message Summany Meszage Detal ISystem Information | Appzerver Information |
]

%I *** Error: The field(s} smartoxxzxzt obj were not found in
C& buffer ryc smartobject fiesld. Ll
F o |

Figure 10-9: Standard Message dialog box: Message Detail tab

10-51



Progress Dynamics Developer’s Guide

10-52

The third tab shows a host of system information about the user, the platform on which the
application isrunning, what procedures are running, etc. Figure 10-10 shows just a sample of
this information.
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Figure 10-10: Standard Message dialog box: System Information tab

The fourth tab shows information about the AppServer connection if the application is running
with an AppServer. If thereis no AppServer connection, then this tab will be blank.

The magnifying glassicon brings up a Progress stack trace. The letter icon sends a message to
atechnical support organization or other responsible administrator if thisis enabled.
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This next code example shows a few of the formatting options when the message is being
displayed (& display-error = YES). The & message-type has been set to WAR to signal a
warning; the set of & message-buttons hasbeen set to OK and CANCEL ; and the & message-title
is set to 'Sample Message'. Note the use of nested quotation marksin specifying the value
Sample Message. Thisis a standard requirement of the Progress 4GL include file mechanism
when an argument has nested white space;

{afglobals.i}

{launch.i &PLIP 'af/app/gscddxmip.p’

&IProc = 'validateDatasetQuery'
&0nApp = 'NO'
&PList = "('rycso', 'rycsf', 'smartobject_obj,smartoxxxxt_obj',"'',no)"

&AutoKill = YES}

{checkerr.i &display-error = YES
&message-type = 'WAR'
&message-buttons = 'OK,CANCEL'
&message-title = "'Sample Message

}.

When you run the procedure again with the same error condition, the message dialog box is
changed, as shown in Figure 10-11.

Sample Message 5‘

: Meszage Summary lMessage Detal ] System |nformation | Appzerver Information |

Field references not valid for buffer ryc smartobject field

% (AF:114)]
Q|
J% ok | camceL |

Figure 10-11: Sample Message dialog box: Message Summary tab

A server-side business logic procedure would not display the error directly or manipulate its
format. It might, however, want to intercept the error in some other way using one of the
RETURN-related include file arguments. For example, if you change the includefile reference
to specify &no-return, then the code block simply continues on following theerror. Inthiscase,
the code can use one of the local variables defined as part of the error-checking mechanism.
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The next example specifies &no-return, and then displays the message text stored in the
variable cMessagel ist:

{af/sup2/afglobals.i}

{Taunch.i &PLIP 'af/app/gscddxmlp.p’

&IProc = 'validateDatasetQuery'
&0nApp = 'NO'
&PList = "('rycso', 'rycsf', 'smartobject_obj,smartoxxxxt_obj',"'"',no)"

&AutoKill = YES}
{af/sup2/checkerr.i &no-return = YES }.

MESSAGE cMessagelist.

The message display reflects the complex format of the various components of the message as
explained previously.

Figure 10-12 showsthe unadulterated message text that results. In very special cases, your logic
might want to take this text apart to determine the nature of the error. In most cases, however,
the text is simply returned to the standard display mechanism, which deals with the message
format for you.

Message (Press HELP to view stack trace) ﬂ.

O AF~1 14~ calefieldistwhere affappigscddzmip.pbuldforeach
af fapp/gscddmlp, pryc_smartobject_field|smartoeoat_obj| BUFFER-FIELD smartooo::k_obj was not found in buffer
ryc_smartobject_Field, (7351000 0707 OcalcFieldListywhere af fappfgscddzmip.pObuldForEach affappascddxmip, p

Help I

Figure 10-12: Unformatted message display

10.7 Summary
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This chapter has described the structure of the SDO and how you can add business logic to the
SDO to validate datain what will most commonly be a single-table update plus updates to
related tables on the server. It has a so shown you how to define messagesin the Repository and
use them in your application.
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For a description of more advanced business logic, see Chapter 11, “Building Advanced
Business Logic in a Progress Dynamics Application.” It covers the following topics:

. Information on using the SmartBusinessObject (SBO) to define an update spanning
multiple, related tables that are modified on the client and then saved as part of the same
transaction.

. Other techniques for handling parent-child record display and update in asingle
transaction.

. Guidelines for using database trigger procedures as part of your application logic.

. A description of how to build SDOsthat operate against atemp-table created on the server
rather than a database table.

. Writing your own custom business logic procedures to run on the server, and invoking
those from client application code.
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Building Advanced Business Logic in a
Progress Dynamics Application

Chapter 10, “Building Basic BusinessLogicin aProgress Dynamics Application,” describesthe
basics of building business logic into your Progress Dynamics™ application. In particular, it
describes building and using SmartDataObjects (SDOs) and using the Progress Dynamics’
message management tools.

This chapter continues the discussion of incorporating business logic with the following other
way's to organize more complex business logic:

. Building SmartDataObjects against temp-tables

. Database triggers and Progress Dynamics

. Running business logic procedures in Progress Dynamics
. SBO overview

. Building and using SmartBusinessObjects

. Example: creating an SBO

. Defining business logic for SBOs

. Conclusion
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11.1 Building SmartDataObjects against temp-tables

11-2

When your query is based on a derived dataset not directly represented in the application
database, you can build SDOs against atemp-table. This section describes doing it with the
following topics:

*  Temp-table basics
. Populating the SDO’ s temp-table

. Defining an SDO with atemp-table like a database table

11.1.1 Temp-table basics

SmartDataObjects use a temp-table called RowObject as an intermediary for all data access.
Data from a database is |oaded into the RowODbject table defined in an SDO. The datais then
made available to client objects for viewing and updating.

Sometimes, the original source of the data might also be atemp-table. Perhaps the datais not
coming in from a Progress database (or Progress DataServer), but isinstead loaded into a
temp-table by application code. The data might represents a set of calculations or summary
records created by reading other database records. In any case, applications frequently use a
temp-table as the original data source.

The Progress AppBuilder and SmartDataObject™ wizard support the definition of an SDO
against atemp-table. A temp-table can be ascomplex asadatabase table. Itsfields can have data
types, formats, and other properties. The simplest way to define a temp-table that has a
definition unlike any existing database table isto use the Progress Data Dictionary to definethe
temp-table asif it were areal database table.

The AppBuilder supports a special naming convention for this. If you define a database and
connect it using the logical database name, temp-db, the AppBuilder treats table definitions
from this database specially. The AppBuilder recognizes the tablesin this database as
temp-table definitions when you build your SmartDataObjects. Y ou might also want to use a
temp-tablethat isidentical to adatabasetable, possibly with afew added fields. Y ou can simply
choose this table as the basis for your SDO as you build it. The following examplesillustrate
both of these cases.

NOTE: You must have temp-db connected to edit dynamic SDOs and viewers that use
temp-tablesin AppBuilder. temp-db tables must be imported into entities with data
fields.

Because there is no database table to serve as the data source, you must load the temp-table
records yourself. Y ou can do this easily either in the Main Block of the SDO or in alocal
initializeObject procedure.
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As an example, create a temp-db database with atable TTMyTablein it, with two field
definitions, Field1 and Field2. Thisis an example of atemp-table that is not derived from an
actual databasetable. Therefore, you need to defineit in this“dummy” database so that both the
AppBuilder and the Progress compiler can access the table definition at design time. When you
run your finished application, however, you will not need to connect this database.

The Object Generator introduced in Chapter 5, “ Using the Object Generator,” generates SDOs
and other objects for database tables. However, at present you cannot automatically generate
SDOs for the temp-db in the Object Generator because it considers temp-db to be one of the
special database names associated with the Repository, and excludesit from the drop-down list
of databases to choose from.

However, you can follow these steps to create an SDO yourself in the AppBuilder:

1 ¢ Fromthe New dialog box, select Static SmartDataObject:

New x|

v Create in Product M oduls: (] I
IDE #¢ Order Entry incl. Customes j Cancel I
~ Object Template... I
Dynamic SmartDataBrowser [DynBrows) . Heln I
SmartReceiver =

SmartSender

SmartB2B0bject

SmartD ataField

Static Child Combo SmartD ataField
Static: Diecimal Combo SmartD ataField
Static: Filtered Combo SmartD ataField
Static: b aster Combo SmantD ataField Shaw
Static Simple SmartObject [~ Containers
Static Simple SmartDbie_ct [wiewer)] [ SmartObiscts

artBusinessbject
) v| [~ Procedures
2 [~ weblbjects
i~ Dezcription

atallbect
Static SmartD atalbject Template wath wizard. j

Llze thiz template to create a new SmatDiatallbject with the

aszzistance of the SmartD atalbject Wizard When completed, this

object can be drawn onto any “smait’ container such as a

Smarbwindow, SmartDialog or Smarframe. Non-smart objects, such _I
-

2 ¢ Inthe second page of the SDO wizard, fill in the SDO procedure name and other
information that you want added to the comments section at the top of the sourcefile.
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3 ¢ Onthethird page of the wizard you must choose Define Temp-tables to choose your
temp-db temp-table:

Static SmartDataDbject Wizard - Page 3 of 5 | . x|

f'ou need bo define the
;l quety that wil be uzed in

4GL Quey:

thiz S mastDatallbgect

[IF the queny imvalwes:
temp-tables, you need o
deding them firs]

Defing Temp-T able: I
_lj Diedine Queny |
: Help on Ouenes: |

[ Cancel | <Back |[:

4 ¢ Inthe Temp-table Maintenance dialog box, choose Add.

5 ¢ Select the temp-db database and your table name. The AppBuilder generates the DEFINE
TEMP-TABLE TTMyTable LIKE TTMyTable statement, allowing the definition of the table
to be compiled into the SDO without requiring that the table definition be available at run

time.

6 ¢ Choose OK to return to the Temp-table Maintenance dialog box:

Temp-Table Maintenance

Temp-T ables:

ttmytakble LIEKE temp-db.ttmytable Add
Remove |

4 4

 Properties;

 NEW GLOBAL SHARED & Temp-Table

 MEW SHARED " Bufer
" SHARED
& [Local) v NO-UNDD

Table Name: Itlmytable
Additional Fields: ;I

Check Syntax =
el of
Ok I Cancel | Help |
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7 ¢ Choose OK to return to Page 3 of the wizard.
Now you must define the query for thistable.

8 ¢ Choose Define Query.

Because the AppBuilder recogni zes the temp-db database as being special, it generatesthe
dlias Temp-tables as the database name for any temp-tables you have defined.

9¢ Sdlect that database name, then choose Add to add TTMyTable to the SDO query:

X
) Table ¢ Join € Where € Sot Options
Databaze: ] Temp-T ables j
Awailable Tables: Selected Tables & Joins:
- Add Temp-Tables.ttbyT bl ‘l
- -
L I » 1 | | »
IWV Switch Join Barthers.,
Cueny:
FOR EACH ttMyTable NO-LOCE INDEWEL-REPOSITIO &
[« I ;l_l
v |ndexed-Reposition Check Syntax: Howl [~ OnQK

Ok, | Cancel | Freeform Querny... I Help |

10 ¢ On the fourth page of the Wizard, choose Add Fields.
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11 ¢ Select fieldsfrom the Temp-table asyou would for any other table. Both fields are selected
from our test temp-table:

Multi-Field Selector |
Available Fields: Selected Fields:
=] | Figld1 |
<< Remove
Move Lp

o o o of
o0 ] e | oo |

12 « If you select the Advanced button in the Column Editor, you will seethe Inherit Dictionary
Validation option. This option is normally turned on when you build an SDO in the
AppBuilder, so that visual objects such as SmartDataViewers that use this SDO will
inherit the Dictionary Field Validation that is executed when the user leaves each field. (It
isautomatically disabled for fields from temp-tables.) In this case it is off, as previously
shown, because Progress temp-tables do not support Field Validation. Y ou should turn off
field validation so that it is not included in SDOs built against database tables:

Advanced
Label: Field2 Database: Temp-Tables
Data Type: character Table: ttmytable

I | [nberit Dictioman Yalidation Expression

1 1

Help Mezsage:

1 1

oK | Cancel Help |
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11.1.2 Populating the SDO’s temp-table

Remember that you are responsiblefor populating the temp-table your SDO uses. Thefollowing
simple example shows how you can create 10 recordsin your TTMyTable table when the SDO
is created:

/7': dededdedededede e de el * Main Block :‘:1‘:1‘:1‘:1‘:7':7':7':7':7':7':7':7':7’::‘::‘::‘::‘:1‘:1‘:1‘:1‘:1‘:/
DEFINE VARIABLE iRec AS INT NO-UNDO.
DO iRec = 1 TO 10:
CREATE ttmytable.
ASSIGN ttmytable.Fieldl = iRec
ttmytable.Field2 = "Rec ' + STRING(irec).
END.

&IF DEFINED(UIB_IS_RUNNING) <> 0 &THEN
RUN initializeObject.
&ENDIF

Becauseyou created thisobject directly inthe AppBuilder, you need to register it in the Progress
Dynamics Repository. Follow these steps anytime you create or open an object in the
AppBuilder and want to register it in the Progress Dynamics Repository:

1 ¢ Savethe procedurefile.
2 ¢ From the AppBuilder main window, select File— Register in Repository.

NOTE: In Progress Dynamics Version 1.1 it is necessary to close the object and reopen
it as afile before the Register in Repository menu item will be enabled. This
requirement will be corrected in alater release.

The Add to Repository dialog box appears:

Register in Repository x|
File: [ryzttdati 7w

(St Wl e N =W d] cdb—tempdb // DLC DatahaseTEMP-DE { )

Dbieclt}lpeilBZB {Business-To-Business XML class) j

Felative path: I

I~ Deploy to web I~ Design object
I~ Deploy to client
I~ Deplay to server

QK I Cancel | Help |

3 ¢ Select the Product M odule where the object should be registered.

4 ¢ Select Static SmartDataObject (SDO) as the Object Type, then choose OK.
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Now you can build SmartDataViewers or SmartDataBrowsers for this SDO as you would for
any other SDO. Keep in mind that the reason the SDO temp-table definition needs to match the
name and definition of atablethat can belocated in adatabase at design time and compiletime,
isthat visual objects, such asthe SmartDataViewer, need to reference that same table definition
when they are compiled. Thereisno need for thetabledefinitionitself at runtimein these visual
objects, but it is needed to compile the field definitions that make up the Viewer or Browser.

When you drop these objectsinto a SmartWindow or other Container, you can usethemjust like
any other SmartObjects. The records loaded into the TTMyTable table are copied into the
RowObject Temp-table just as database records would be. Figure 11-1 shows a SmartWindow
with a SmartDataViewer that displays the current row from the temp-table.

i Test Window for Temp-Table M=l

File Mavigation

[t=mdo x|iees |

Field1: |
Field2: IHec 1

Figure 11-1: Test Window for Temp-Table

Y ou can update rows in this table or add new rows to it the same as you could when using any
other SDO, as shown in Figure 11-2.

i Test Window for Temp-Table H=]

File Mavigation

EE R IR

Field1: |11
Field2: [Eleven

Figure 11-2: Updated Test Window for Temp-Table
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Theserows are copied back to the TTMyTabletemp-table by the SDO code. Becausethisisjust
atemp-table, any changes are lost when the object is closed, unless you write code in your
application to save the changes somehow. The following code example adds alocal
destroyObject procedure to the SDO mytableo.w S0 that changes are saved (or displayed in
this case) on exit:

Purpose: Local version of procedure destroyObject.
Saves changes to the TTMyTable Temp-table on exit.
Parameters: <none>

Notes: This example simply displays the Temp-table contents
to verify that changes have been saved back to the
Temp-table.

DEFINE VARIABLE cMessage AS CHAR NO-UNDO.
FOR EACH TTMyTable:
cMessage = cMessage + string(TTMyTable.Fieldl)
+ " " + TTMyTable.Field2 + CHR(10).
END.
MESSAGE cMessage VIEW-AS ALERT-BOX.

RUN SUPER.
END PROCEDURE.

After making achangeto thefirst record and adding an el eventh record to the table through the
SmartDataViewer, and then exiting, you can see the confirmation that your changes made it
back to the TTMyTable temp-table:

Meszage [Press HELP to view stack trace] [E4

1 Rec One
2Rec?2
3Rec3
4Rec 4
5HRech
ERech
7Rec?
BRecH
9Rec9
10 Rec 10
11 Eleven

Help |
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11.1.3 Defining an SDO with a temp-table like a database table
Follow these steps to define atemp-table that isidentical to an actual database table:

1 ¢ Fromthe SDO wizard, choose Define Temp-tables.

2 ¢ Inthe Temp-table Maintenance dialog box, choose the database table instead of atable
from the temp-db database:

Table Selector

Databases: Tables:
temp-db

B enefits -
BilTa

Bin

Customer

D epartrient

E mployes
F amily

-
4 »

n] I Cancel | Help |

3 ¢ Inthe Query Builder, select the temp-table version of your table from the Temp-tables
pseudo-database rather than the database table itself:

Query Builder
() Table ) Join  ©%here €0 5ot € Options
Databaze: I Temp-T ables j
Selected Tables & Joins:
Add > ‘I
<< Hemove
-
4 | | »
I Mo-lock A I Skt doim Eartmers. |
Clueny:
{ _>l_I
V¥ Indexed-Reposition Check Spntaw: ﬂowl " OnOK

Ok I Cancel | Freeform Query... | Help |
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Progress can properly distinguish between a Temp-table and a database table of the same name,
asin the example Department Temp-table SDO. References to the unqualified table name
should be taken to mean the Temp-table. Y ou can specify the database table using the database
name qualifier. So in the Department SDO, you have an initialization block of code in the
procedure’ s Main Block similar to the one for the first TTMyTable example. In the following
code, you define some place-holder records of your own, and then copy the actual department
names and codes from the database table into the Temp-table:

k%t Main Block ##ddfdedededddddddddddddids *

[k

&IF DEFINED(UIB_IS_RUNNING) <> 0 &THEN
RUN initializeObject.
&ENDIF

DEFINE VARIABLE cMessage AS CHAR NO-UNDO.
DEFINE VARIABLE iRec AS INT NO-UNDO.

DO iRec = 1 TO 9:
CREATE department.
ASSIGN department.DeptCode = '10' + STRING(iRec)
department.DeptName = 'Dept ' + STRING(iRec).
END.
FOR EACH sports2000.Department:
CREATE department.
ASSIGN department.DeptCode = sports2000.department.DeptCode
department.DeptName = sports2000.department.DeptName.
END.

FOR EACH department:
cMessage = cMessage + department.deptcode
+ " " + department.deptname + CHR(10).
END.

MESSAGE cMessage VIEW-AS ALERT-BOX.

11-11



Progress Dynamics Developer’s Guide

Displaying al of those values when the SDO starts up confirms that Progress has correctly
interpreted your references to the sports2000.Department database table and the Department
temp-table, as shown in Figure 11-3.

Message [Press HELP to view stack trace]

100 Consulting
101 Dept 1

102 Dept 2

103 Dept 3

104 Dept 4

105 Dept 5

106 Dept B

107 Dept 7

108 Dept B

109 Dept 9

200 Administration
300 Marketing
400 Sales

500 Training

E00 Development
700 Financials

Help |

Figure 11-3:  All values confirmation message box

Although you must define each Viewer or Browser you build using a particular SDO, you can
connect thesevisual objects at runtimeto any SDO that suppliestheright fieldsfor them. Inthe
case of the Viewer, thismeans that the fieldnamesthe Viewer asks for must be in the SDO that
isits Data-Source. They do not haveto bein the same order, they do not haveto be all thefields
defined in the SDO, and it does not matter whether the SDO uses a temp-table or an actual
database table as its data source. So aViewer built against a database table (meaning that a
SmartDataObject defined against a database table was named in the Viewer’ s wizard) can be
linked to an SDO built against a similar temp-table and used with it in an application. Because
it issimply asking for field values, it will not know the difference.

11.2 Database triggers and Progress Dynamics

11-12

SmartDataObjects are intended to represent asingle point-of -update for each databasetable. As
such, it istheoretically possible to enforce al referentia integrity within the SDO itself and
avoid using Database Trigger procedures.

However, avoiding triggers is not necessarily wise. Sometimes you might have to write
low-level AppServer routines to update the database directly without going through an SDO. It
isimperative that you maintain Referential Integrity (RI) constraints in these circumstances.

The biggest argument against DB triggers is that they are not easy to maintain or document.
However, with the use of relational design tools you can overcome both of these problems.

If you are using the ERwin modeling tool with Progress Dynamics, you should retain the
Referential Integrity (RI) checks automatically generated in the DELETE and WRITE triggers.
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Thisincludes deletion cascade/restrict of records. In other cases, where the database schemais
not generated using ERwin and all the Progress Dynamics naming conventions are not
necessarily observed, then you can write trigger procedures that do basic referentia integrity
checks. If your application aready includes such procedures, then you can keep them.

Where adelete restrict is conditional (for example, you cannot delete the Order if it has
OrderLines, unless you are also deleting the Customer), the Customer SDO should delete
OrderLines on delete of the Customer. Thus once the Customer DELETE event occursin the
database, the Ordersremain but without any OrderLines. In thisway the RI constraint (on parent
delete restrict) isenforced in al other circumstances.

Where you need to make customizations to triggers, outside of referential integrity, you should
amost always make such changesin the SDO itself. Y ou should not need to edit
ERwin-generated triggers.

In summary, where database trigger procedures are concerned, it isgood practiceto restrict their
behavior to essential referential integrity checks. Any more complex validation constitutes
application business logic, and you should move it up to the application logic procedures that
are more visible, more maintainable, and more flexible.

In addition, in those cases where the logic isan RI check that will result in an error if the check
fails(aCAN-FIND lookup, for example), it isgood practice to duplicate even that minimal logic
that goes into database triggersin the application logic procedures. In this way you can expect
that an update to the database made through Progress Dynamics application components will
never fail at the level of the database triggers, because the same check will have been made
higher up. This prevents you from worrying about defining and capturing error conditions and
error messages generated by trigger procedures. In particular, it is essential to keep in mind that
trigger procedures execute on the AppServer when your application runsin adistributed
environment. If atrigger procedure generates an error message using the Progress 4GL
MESSAGE statement, that message will never be seen on the client.

Also, keep in mind that the use of controls such as Progress Dynamics Combos and Lookups
virtually assures that basic referential integrity checks will not fail, at least when updates are
done through the application components you build, because the user will be forced to select a
valid value for akey field from alist generated dynamically from the database.

11.3 Running business logic procedures in Progress Dynamics

As Progress Dynamics supports a statel ess environment, you must write business logic as
concisely and efficiently as possible. When your environment uses one or more AppServers,
which is considered the norm, a call to a business logic procedure will ordinarily result in a
connect to an AppServer session (activation), the running of the code, and then the
disconnection from the AppServer session (deactivation).
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If you run a procedure persistently on the AppServer, then you will bind the connection to the
AppServer until you delete the persistent procedure. Y ou must take extreme care not to bind
AppServer connections unnecessarily, as doing so negatesthe scalability of Progress Dynamics
applications.

While you should keep persistent procedures to aminimum, when you use them, you should use
the standard Progress Dynamics mechanism for invoking business logic procedures on an
AppServer. Thisissupported by the Progress Dynamics Session Manager, in order that business
logic procedures can be initiated on the AppServer and then accessed from client application
sessions in the most efficient way possible.

These Progress Dynamics business logic procedures are called Persistent Libraries of Internal
Procedures (PLIPs). They are external procedures (.p’'s) that contain many internal procedures,
run persistently (by acall to TaunchProcedure, normally handled by the Session Manager). The
internal procedures usually relate to API callsrelevant to a particular object. For example, a
PLIP could be defined for various supporting logic for client updates. The internal procedures
inside that PLIP could be called to validate particular parts of the client information or execute
additional businesslogic, for example, when address information is changed.

If businesslogic needsto identify whether it isrunning locally or remotely, then you can check
the session:remote flag and SESSTON: PARAM = "REMOTE". If either of theseistrue, then the
code runs remotely (on an AppServer), otherwise it runslocally on the client. Y ou must also
check the session parameter, since when running in a WebSpeed environment, the
session:remote flag returns as false.

All business logic in Progress Dynamics that needs to be run persistently must be run by a
standard include file, called Taunch. 1, that encapsulates callsto TaunchProcedure. This
include file takes one or more of the named arguments listed in Table 11-1.

Table 11-1: launch.i named arguments (1of2)
Argument Description
{&PLIP} Physical procedure (PLIP) name, for example,

ac\app\actaxplipp.p.

{&Iproc} Internal procedure, for example, calculateTax or left undefined to
just start the PLIP.

{&PList} Parameter List, for example, (OUTPUT cTaxAmount) or left
undefined for no parameters.

{&OnApp} Run on AppServer flag YES, NO, or APPSERVER
default = YES.
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Table 11-1: launch.i named arguments (2 0f 2)
Argument Description
{ & Partition} AppServer partition name.
{&Perm} Run permanently YES/NO, default = NO (do not let agent kill it).
{&AutoKill} Auto kill PLIP after run; YES/NO, default = NO.

{&Newlnstance}

New instance Y ES/NO, default = NO (userunning instanceif any).

{&Define-only}

Y ES = define the variables you need but take no other action.

The following rules apply to the use of Taunch.1:

1

Required logical arguments must be passed in ungquoted as YES or NO. Other text
arguments must be single quoted literals (for example, 'text’) or unquoted variables. If the
literals require spaces, they should be double quoted then single quoted (for example,
“‘text").

The only exception to rule #1 is for the parameter list, which does not support avariable,
so only double quotes must be used.

Y ou can omit the internal procedure so you can manually run proceduresin the PLIP. The
PLIP handleis made availablein hP14ip, astandard Progress 4GL variable.

If the & OnApp parameter is not specified, it defaultsto Y ES, which means that the
procedure runs on the AppServer, if oneisconnected, otherwiseit runslocally. Passingin
APPSERVER causes the procedure to fail if the AppServer is not connected.

If the & OnApp parameter is not set to NO, then you can specify a partition that will be
connected, if not already connected. If you do not specify a partition, it defaults to the
standard AppServer partition and runs on the gshProgress DynamicsA ppserver handle.

If the & Perm parameter is passed in as YES, then the procedure is not killed when the
agent disconnects, leaving it running for other connections. Thisis not the norm.

If & AutoKill isset to Y ES, then following the run of the internal procedurein the
persistent procedure, the PLIPisautomatically closed. Thisisuseful whenyou are running
routines on an AppServer to ensure the connection does not remain bound.

If & Newlnstance is set to YES, then it does not check for an aready running instance of
the PLIP to use. Instead, it runs a new version.
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Following the use of the include file, the variable values noted in Table 11-2 will be defined
and available.

Table 11-2: Variable values available

Variable Definition

hPlip Handle of the PLIP that was run

cPlipErrorButton Error button chosen, if any

If the run failed for any reason, the hPlip handle will be invalid and any errors will have been
displayed, if possible.

EXAMPLES

/* A1l parameters passed */

{Taunch.i &PLIP = 'af/app/aftstplipp.p'
&IProc = 'objectDescription'
&PList "(output cHello)"
&0OnApp 'yes'
&Partition = 'Progress Dynamics'
&Perm = NO
&Autokill = NO
&NewInstance
&Define-only

NO
NO}

/* Just required parameters passed accepting defaults for rest */
{Taunch.i &PLIP = 'af/app/aftstplipp.p'

&IProc 'objectDescription’

&PList "(output cDescription)"}

dynlaunch.i

Thisincludefile is only recommended for Appserver calls where the procedure handle is not
need after the call. It encapsulates the Dynamic Call Wrapper and therefore al Dynamic Call
Wrapper comment s apply.
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dynlaunch.i accepts atemp-table of call information. The call isthen constructed from this
information, and invoked. This process does result in a performance overhead, it is thus
recommended that users only use this call under the following conditions:

¢ When making calls across the Appserver, where the benefits of reduced Appserver cals
and an unbound connection outweigh the di sadvantage of the overhead associated with the
dynamic call.

¢ When call parameters are only known runtime.

When making calls across the Appserver, the call is constructed and invoked from a
non-persistent procedure on the Appserver. The call results are stored in the temp-table, and
returned to the user. Thisresultsin one Appserver call, with the agent not bound. Note that
persistent procedures handles are not available to the client after the call has completed. If the
user wishes to run a procedure persistently, and use the procedure handle after the call, itis
recommended launch.1i isused.

11.3.1 Creating PLIPs

Thereis aProgress Dynamics structured procedure template for PLIPs. If you create a new
procedure using this template, you can then place your own internal proceduresinsideit and
invoke them through the Session Manager using the aflaunch includefile.
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To create anew PLIP, follow these steps:

1 ¢ Fromthe AppBuilder, choose New or select File— New. The New dialog box appears:

New

[ Create in Product Module:

IDE /¢ Order Entry incl. Customer

— Dbiject

D ata Logic Procedure
Structured Procedure
Structured Include

Show
r
I~ SmartObjects
_lﬂ ¥ Procedures
| F I~ WebObjects
r Description

Ok
Cancel
Template...

Help

i)

Template Persistent Library of Internal Procedures [FLIF). The PLIP <
will contain just the standard procedures for startup / close down, etc.

PLIPs should be kept as small az pozsible to avoid the loading of

unnecceszanily large procedures to run a simple small internal

procedure. In many cases, small procedures run non persistently are _I
-

2 ¢ Select Structured PLIP asthe object type to create in the AppBuilder. The wizard
prompts you to identify the name, description, and purpose of the procedure for

documentation purposes:

New PLIP Wizard - Page 2 of 3 | |

Obsct: [ntemplpp.o

Description [Descipion

Diedirition S ection

Furpose: [Fuepose

Source Code Management [nfo
Wersion: Im
Task: IU—
Diate: IW
L
R Ii

Blark Definition S eclion

Parameters: [ nones

Wersion Mabes:

Ceeated fiom Template wlemplpp.p

BeRead Dahnition Section
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Your PLIPwill contain afew standard include file references, which provide it with the
structure it needs, in the Main Block, and in the procedures ki11P11p, p1ipSetup, and
pTipShutdown.

Thereisaso astandard objectDescription procedure, shown in Figure 11-4, where you can
specify ameaningful description string for your procedure that can be returned to callers.

* Section Editor - Procedure - Untitled:1 M= &3
File Edit Insert Search Compile Heb

Section; | Procedures ‘I List... Insert Call.. |~ Biivate
Name: |objectDescription ‘I Mew. . Bename...

scription of the PLIP, used in Plip temp-table

hanged memually for each plip

DEFINE OUTPUT PARAMETER cDescription AS CHARACTER NO-UNDO.
ASZICGH chescription = "Dynamics Template FLIP".

END PROCEDURE.

Kl A7

Figure 11-4: Standard objectDescription procedure

Now you can add your own internal procedures and invoke them through Taunch.i. The
Session Manager and the TaunchProcedure method that isinvoked by Taunch.i handle the
following tasksin running your business logic:

. Identifying the AppServer partition where the external procedureisrunning or isto berun.
. Establishing a connection to the AppServer.

. Making the call to the specified internal procedure.

. Returning any OUTPUT parameters.

Y our calling procedure can specify thelogical name of the AppServer partition wherethe PLIP
will run at run time, which maximizes the flexibility of your distributed application.

Keep in mind the following issues:
. Y ou should never place any statements into your business logic procedures that would
attempt any interaction with the user interface. Always expect that such procedures will

be run in a separate Progress session on a separate machine from where the calling client
application procedure is located.
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. Because your procedure should run on an AppServer, you should not pass Progress buffer
referencesto it, as the AppServer connection does not support this. Always pass datain
the form of temp-tables, even if thereis only one record involved.

. Make sure that your PLIP will not expect to have access to any other information that
would only be available in the client session, such as SHARED or GLOBAL variable
values, other buffer values, object properties, etc. Expect that it will run in a completely
separate session from the client, and always be sure to test it that way.

PLIPs can be used for any kind of business logic that needs to be isolated from the client
applicationsthat call it. Using the Taunch. i includefile, you can passany set of parametersinto
the procedure. This can make it straightforward to incorporate existing logic procedures you
might have written into Progress Dynamics, as long as they do not have any dependencies on
the user interface or on client data.

11.3.2 Transaction Scoping within procedures

Progress provides sophisticated rules within the 4GL to manage database transactions for a
variety of situations controlled by the definition of table buffers, blocks of executable code, and
other factors. These rules have been effective in supporting complex procedures for
character-mode applications running in a host-based or client/server environment, in which the
user interface definition and the application logic are often heavily intertwined. However, such
complex blocks of database-related logic can be problematic when used in adistributed
environment such as that managed by Progress Dynamics. In general the best rule for managing
transactionsin adistributed environment isto keep the transaction assmall in scope aspossible.
Also, to keep the definition of the transaction block as simple and unambiguous as possible,
avoid unanticipated transaction scoping effects.

If you write logic to be executed within the context of one of the standard SDO or SBO
validation procedures, then the database transaction is managed for you. The transaction block
is started before the beginTransactionvalidate procedures execute and ended after the
endTransactionValidate procedures. You do not need to define atransaction block within
those procedures.
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If you are writing procedures for PL1Ps to be executed outside these boundaries, however, you
need to manage the transaction scope yourself. Again, keep the transaction definition simpleand
unambiguous to avoid errors. Here are some basic guidelines:

Define the transaction block explicitly within asingle internal procedure, and not in the
Main Block of an external procedure with internal procedures where the updates are done.

Define a buffer with a distinct name (such asb <tablename> Or b_ <tablename> asthe
SDO logic procedure uses) for the database table to be updated, within the internal
procedure where the transaction block is defined.

Ensure that records are strong scoped using a DO FOR block for the table buffer.
Scope transactions explicitly using the TRANSACTION keyword.

Always use an explicit record -locking keyword on any statement that references the
database, so that the behavior of the code is clear and does not rely on defaults.

Avoid SHARE-LOCK s wherever possible, as these do not translate well to other
databases supported by Progress DataServers. Read the documentation and white papers
on DataServers if you need to familiarize yourself with other guidelines for writing code
that ports effectively to DataServers.

Define the UNDO and LEAVE qualifiers of the transaction block explicitly.

Use the NO-ERROR qualifier on database statements that might fail. Check the
ERROR-STATUS or the record AVAILABLE state and use the Progress Dynamics
messaging support to generate ameaningful application message. Write code to react to
the error appropriately, rather than relying on default behavior.
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The following abbreviated exampl e adapted from the framework code illustrates some of these
points:

PROCEDURE updateProc:

DEFINE INPUT PARAMETER pcObjectName AS CHARACTER NO-UNDO.
DEFINE OUTPUT PARAMETER pcErrorText AS CHARACTER NO-UNDO.
DEFINE BUFFER bWizardTb1 FOR WizardTbl.

tran-block:
DO FOR bWizardTbT TRANSACTION ON ERROR UNDO tran-block, LEAVE tran-block:
FIND FIRST bWizardTbl EXCLUSIVE-LOCK WHERE NO-ERROR.
IF NOT AVAILABLE bWizardTb1l THEN
DO:
ASSICN pcErrorText = {aferrortxt.i ‘RY’ ‘2’ ‘?’ ‘?’ pcObjectName
“’Browser’”}.
UNDO tran-block, LEAVE tran-block.
END. /* END NOT AVAILABLE bWizardTbl */

END. /* END tran-block TRANSACTION */
RETURN.
END PROCEDURE.

11.3.3 Using PLIPs versus SDO logic procedures

A basic question in the mind of any developer will be when to use which mechanism for
application logic. Chapter 10, “Building Basic Business Logic in a Progress Dynamics
Application,” introduces you to the logic procedure for SDOs, which isitself aPLIP. The
“Transaction Scoping within procedures’ section discusses the use of the PLIP for other kinds
of logic. Absolute guidelines are difficult to arrive at, since they depend on the style and
structure of aparticular application and on the extent to which existing application logicisbeing
repackaged for use within a Progress Dynamics application. Nonetheless, it isimportant to
make some general recommendations.

First, either put logic directly related to the update of atableinto thelogic procedurefor its SDO
or accessit from there. Wherever possible, use the standard validation procedure hooks for this
purpose. The phrase “access it from there” isto remind you that the principle of “putting logic
in the SDO” does not at all mean that the code needs to be literally part of the SDO source
procedure, or for that matter, its new logic procedure. It means that those entry points are a
useful way to organize accessto logic. If you have existing proceduresthat do largely the same
work in the context of an older application, then by all means reuse them. Call them from
appropriate entry pointsin the SDO, and the logic will happen at the right time.
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The SDO logic procedure itself isa PLIP. This means that it can be run and its logic accessed
independently of the SDO with which it is associated; thisis part of the reason for creating it
and maintaining it separately. If you need to access some of that logic from the client or from
elsewhere on the server, you can do so using the Taunch.i mechanism. Earlier this chapter
recommended against using the technique of obtaining the AppServer handle through the
getASHandTe function and running SDO procedures directly in that way. Instead, in the same
situation, the client code can simply use Taunch. 1 to invoke the logic through the Session
Manager. In thisway, the Session Manager will take care of locating the server-side procedure
(which might aready be running), run the right internal procedure, return the results, and
remove the connection.

A logic procedure PLIP can certainly contain procedures other than those that are already
recognized as standard validation hooks, if they pertain to the SDO the procedure supports, just
as an SDO today can contain additional logic procedures. If you have business logic that is
broader inits scope than asingle SDO, that can and should go into aPLIP of itsown, which can
belocated on an AppServer and run as needed from any client. Thereisno absolute rulefor the
right granularity for such procedures, any more than for Progress procedures in general.
Sensible guidelines apply. Internal proceduresthat are directly related should be grouped into a
single PLIP aslong as the size does not get out of hand. It will normally be necessary to start a
PLIPfor each accessfrom aclient. Therefore, you should avoid very large procedures when you
can easily break them up. Also, if the contents of alarge procedure are not directly related to
one another, you might find one day that they really belong on different AppServers, which
would force you to break up the procedure. In general, make your PLIPs as small asis
reasonable to keep essential logic together, but no larger.

In summary:

. Use the SDO and SBO entry points (defined for you) for logic that will be executed at
some point in the update processfor arecord or aset of related records. Put validation logic
for an SDO into itslogic procedure or run it from the appropriate SDO logic procedure
entry point.

. Avoid making extracallsfrom an SDO client to an SDO on the server. If you must access
logic in the server from some point in the client application, use Taunch. i to let the
Session Manager control the connection for you. Y ou can use Taunch. i to accessthelogic
procedure of an SDO aswell as any other PLIP.

. Package logic that does not fit neatly into the validation hooks of the SDO or SBO into
separate external procedures (.p’s) as PLIPs, using the Structured PL1P template as the
starting point. Thislogic can be run from SDOs and SBOs, from the client application, or
from other procedures on the server.
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. Put related entry pointsinto the same PLIP, but keep the size of the overall procedures
modest so that there is minimal overhead in starting the procedures.

. If you have done any work to create business logic procedures that are independent of the
user interface of your existing application, you might be able to repackage that logic into
PLIPswith minimal effort. If you recast existing procedures using the PL1P template, and
createinterna proceduresthat correspond to existing internal or external procedure names
inyour application logic, you will be setting your new application up to manage such logic
effectively through the Session Manager.

11.4 SBO overview

Asacontainer of related SmartDataObjects (SDO), the SmartBusinessObject (SBO) manages
aset of SDOs asasingle database transaction and provides a placeto express business|ogic that
has access to the data of the entire transaction. In addition, the SBO provides optimized fetch
and commit methods for the entire dataset across an AppServer connection using asingle
request. The SBO isthe primary objectin ADM and Progress Dynamics applications providing
transaction control over multiple table updates. It also supports custom programming via data
logic procedures.

Progress Dynamics al so provides adynamic SBO, which you can build in the Container Builder
using both static and dynamic SDOs as data sources. Dynamic SBOsareonly supported for GUI
clients.

NOTE: Whileadynamic SDO can act as a data source for a static SBO, the dynamic SDO
cannot be contained in a static SBO.

The class DynSBO (a subclass of SBO) implements the dynamic SBO. The dynamic SBO
moves the procedures and functions of a static SBO into the class super procedure. Like the
dynamic SDO, the dynamic SBO supports a data logic procedure. The datalogic procedure
provides a place for your custom business logic, including hooks for validation code.

11.4.1 Container Builder support

Thedynamic SBO isadynamic container, and istherefore created in the Container Builder. The
Container Builder also supports:

. Specifying data links between contained SDOs.

. Specifying the SBO as a data source for a visual object.
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. Generating an optional datalogic procedure.
. Editing adatalogic procedure.

NOTE: If avisual objectisan update source of an SBO, the UpdateTargetNames property of
the visual object must be set to acomma-delimited list of al the SDO names
contained in the SBO that will be affected by an Update operation. Note that you
must carefully manage UpdateTargetNames and DataSourceNamesif you make any
changesin the way data flows between SDOs, SBOs, and viewers. After making any
changes like adding or deleting an SDO/SBO or converting between SDOs and
SBOs, check these propertiesin al related data objects to make sure they match your
intent.

11.4.2 Viewers

The AppBuilder allows use of both static and dynamic SBOswhen you select fieldsfor dynamic
viewers. The AppBuilder will create DataField instances for the viewer when it is saved.
DataField namesfor SBOsinclude the name of the SDO that is the data source for the field and
use this format:

<SdoInstanceName>.<FieldName>

Asan exception, and to promote reuse, if aviewer only contains SBO DataFields from asingle
SDO, then the SDO name does not need to prefix the field names.

NOTE: To generate aviewer for a SBO, use AppBuilder not the Object Generator.

11.4.3 Data logic procedure

Dynamics uses atemplate for data logic procedures that support SBOs. Use the AppBuilder’'s
New dialog box to access the template. The only architectural difference between static SBO
and dynamic SBO data logic proceduresis that static SBOs support custom logic hooks either
directly in the object (<SboName>.w) or in adatalogic procedure, but not both. Dynamic SBOs
can only support custom logic in their data logic procedure. Only the major four custom hooks
are supported in the SBO data logic procedure: Pre/Begin/End/Post TransactionV alidate.

Like the SDO, the dynamic SBO data logic procedure contains static definitions of all SDO
temp tables. This feature allows you to express custom business logic in static 4GL code.

The Datal_ogicProcedure attribute is part of the SBO and DynSBO classes.

NOTE: If custom 4GL code existsin the static SBO, you must move it manually to the new
datalogic procedure for the SBO.
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The SBO supports the standard hooks for custom code structured around a commit operation.
The SBO also helps coordinate the execution of custom code hooks for the contained SDOs.

An ADM2 object, dynsbo .w, represents run-time instances of DynSBOs.

The dynamic SBO supportsthe ADM2 API used for static SBOs. In addition, the SBO supports
the following SBO Properties:

LastCommitError Type— This SDO property isincluded in both static and dynamic
SBOs. It contains a semicolon-delimited list of the corresponding SDO property values.

LastCommitErrorKeys— This SDO property isincluded in both static and dynamic
SBOs. For SDOs, it isacomma-delimited list of the key values of the records that failed
to commit. The KeyFields property of the SDO holds the key field names. For SBOs, the
property will hold a semicolon-delimited list of corresponding SDO property value.

UpdateData— Thisisthe SBO version of an existing SDO function. The parameters are
identical. The SBO version adds support for column names that are qualified by the
appropriate SDO name.

DeleteData— Thisisthe SBO version of an existing SDO function. The parameters are
identical. The SBO version adds support for column names that are qualified by the
appropriate SDO name.

CreateData— Thisisthe SBO version of an existing SDO function. The parameters are
identical. The SBO version adds support for column names that are qualified by the
appropriate SDO name.

11.5 Building and using SmartBusinessObjects

The Progress SmartBusinessObject (SBO) is a container object for multiple SDOs. It can
express complex business logic and data definitions that cannot be expressed in asingle SDO,
since an SDO is limited to a single database query (either a single database table or a
straightforward join of tables). Its fundamental purposeisto allow a single update transaction
on the server to span multiple SDOs.
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The SBO isanonvisual container for SDOs. Each SDO has its own RowObject definition and
matching database query exactly asit would when used on its own. In addition, each SDO can
il have its own update logic and separate logic procedure, as described in Chapter 10,
“Building Basic Business Logic in a Progress Dynamics Application.” Thevalue of the SBOis
that it allows more complex data to be managed and more complex logic to be expressed. Data
from multiple SDOs can be coordinated, which could never be expressed in asinglejoin. (A
single join might place it only in an awkward nested one-to-many join that would be unusable
for data management.) Business rules can be written for an SBO on top of the businesslogicin
each SDO. The SBO logic can aso look at updated rows in each of the contained SDOs.

Becausethey are also nonvisual SmartObjects, you can add SBOsto astatic or dynamic window
just as you can add SDOs. Y ou can then link User Interface objects to the SBO as you would
with an SDO. That is, the SBO can be a Data-Source and an Update-Target for Viewers and
Browsers, and a Commit-Target and a Navigation-Target for a SmartToolbar or Progress
SmartPanels™. The SBO brokers these data connections between outside objects and the SDOs
inside itself. In some cases this is accomplished automatically, based on the signatures of the
objects (by matching fields displayed in avisual object with fields supplied by each SDO). In
other cases, the other client objects have new propertiesto allow them to specify the contained
SDO with which they should be associated. This section describes how to add SBOsto Progress
Dynamics windows and how to set these additional properties.

In general, the SBO is intended to be used as akind of super SDO, reproducing most of the
behavior, API, and properties of the SDO but providing the additional ability to deal with
complex datasets.

11.5.1 Guidelines for using SBOs
The SBO has three fundamental purposes:

. To let you define asingle database transaction for acomplex data set, including datafrom
multiple tables all updated on the client in a single operation, either in a one-to-one or
master-detail relationship.

. To provide a place where you can define business logic that must examine data from all
of those data sets at the same time.

. Dynamics supports dynamic SBOs. Dynamic SBOs support data logic procedures like
SDOs.

. When using the SBO as a data source, the ForeignFields property must be qualified with
the name of the parent SDO.
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It isimportant to note that in most cases you should only use an SBO if records from al the
tables are added or updated on the client and returned to the server together. If auser update to
asingle table on the client resultsin executing business logic that updates other related tables
on the server, this does not require using an SBO.

For example, if your application is browsing datain a master-detail relationship such as Orders
and their OrderLines, but the two tables do not need to be updated in the same transaction, then
you can and should continue to use multiple SDOswithout the SBO container just asyou would
inearlier Version 9 releases. Y ou can make the master SDO the Data-Source for the detail SDO
and define the foreign key valuesthat relate them. The SDOswill automatically be kept in sync
as the master is repositioned, and users can update one SDO or the other. An update to either
table from the client can execute whatever business logic it needs to on the server, including
updates to any number of other related tables.

However, if you really need to allow users to make changes to both master and detail on the
client (even potentially multiple levels of detail) in the same transaction and to commit all of
those changes at once, then you can use the SBO to represent the data relationships. Likewise,
if you need to define business logic that looks at changes to both master and detail at the same
time, then you can also use the SBO.

Itisentirely likely that your application will have placeswhere you should use an SDO directly,
and places where you should use that same SDO inside an SBO. For example, if at one pointin
your application the user can browser Orders, you should just use the Order SDO. If the
application window just allows the Order to be updated, then you should a so use the SDO by
itself. If you want to show OrderLines of the Order but not update them in the same transaction,
then the Order SDO should be the Data-Source for an OrderLine SDO. If the application
window allows one or more OrderLinesto be updated but does not allow updates to the Order
at the same time, then you should use the OrderLine SDO. If you need to allow multiple
OrderLines to be changed together, then you can use the OrderLine SDO together with the
Commit/Undo band of a SmartToolbar.

But if your application logic requires that an Order and its OrderLines be added or updated in
the same database transaction, and that business logic must control and validate those
compound updates, then you can use a SmartBusinessObject that contains the Order SDO (as
Data-Source) and the OrderLine SDO (as Data-Target). Each SDO can continueto haveitsown
businesslogic, which affects updatesto that single object. Any additional businesslogic written
in the SBO will be executed in addition to the logic in each SDO.
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11.5.2 SBO files and properties

The SBO isanonvisua Progress SmartContainer™ object, with a ContainerType property of
VIRTUAL. A static SBO isbased on atemplatefile named ry\obj\rysttasboo.w, avariation
of the standard Version 9 SBO template src\adm2\template\sbo.w, and it hasits own New

item in the AppBuilder New menu list and its own button in the AppBuilder.

NOTE: They differ primarily in details of the wizard pages.

It has defined ADM-SUPPORTED-LINKS of Commit-Target, Data-Source, Data-Target,
Update-Target, and Navigation-Target. Its Procedure-Type (which becomes the ObjectType
ADM property) is SmartBusinessObject.

The SBO has these properties also found in the SDO:

e AppService— (CHARACTER) Application Service (Partition) name. If this property is
blank, then the property will be written to the Repository with the default value. The
default value for AppService value isthe same as for al data objects: “ASTRA”. If you
need a blank value here, edit the Repository with the ROM tool.

e ASDivision — (CHARACTER) Client, Server, or blank.
¢ ASHandle— (HANDLE) Handle of the SBO procedure running on the AppServer.

e AutoCommit — (LOGICAL) Trueif each Save should be immediately committed
(which isthe default if there is no Commit-Source) or False if changes should be
accumulated in the Update temp-tables until an explicit Commit is done (which isthe
default if there is a Commit-Source). If the SBO has multiple SDOs, unsaved changesin
al SDOs are saved.

. DataColumns — (CHARACTER) Comma-separated list of al columnsin contained
SDOs, thisdiffersfrom the SDO format in that it isa single list where each column name
isqualified by its SDO’s ObjectName.

. ForeignFields— (CHARACTER) Mapping of Data-Source fields to MasterDataObject
fieldsif thereis a Data-Source for this SBO.

. ForeignValues— (CHARACTER) List of the current values of ForeignFields (stored as
a CHR(1)-delimited list of field values).

. UpdateableColumns — (CHARACTER) Comma-separated list of al updateable
columns from all contained SDOs; this differs from the SDO format in that each column
nameis qualified by its SDO’ s ObjectName.
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RowObjectState — (CHARACTER) NoUpdates or RowUpdated. Determines whether
Commit-Source buttons are enabled.

CommitSour ce, CommitSour ceEvents, NavigationSour ce, NavigationSour ceEvents,
DataT ar getEvents — To support those links.

The SBO has these additional ADM properties not found in the SDO:

Master DataObject — (HANDLE) Identifies the Master SDO or top-level SDO
contained in the SBO.

ObjectM apping — (CHARACTER) Maps the handles of client objects, including
Browsers, Viewers, and Toolbars, to the procedure handles of the SDOs they are
associated with. This can include mapping Browsers to the SDO whose query they are
browsing, Navigation-Sources to the SDOs they are navigating, and Viewersto the SDOs
whose fields they are displaying. The format of this property isacomma-separated list of
pairs, with the first entry in each pair being the client object handle and the second entry
being the SDO handle. Because an SDO can be associated with more than one other object,
there might be duplicationsin the list. This property is used, for example, to determine
which object to passaqueryPosition event on to. This property isintended for internal use,
though it is possible that application code might, under some special circumstances, want
to make use of it.

ContainedDataColumns — (CHARACTER) A list of al of the DataColumns from all
contained SDOs. Column names are not qualified and are in a set of comma-separated
lists, one for each contained SDO, with the lists being further delimited by semicolons.
This property isintended for internal use.

ContainedDataObjects— (CHARACTER) A comma-separated list of the handles of the
SDOs contained in the SBO. Thislist, and others that list contained objects or their
columns, are always kept in matching order (so that, for example, the nth entry in
ContainedDataObjects is the handle of the nth entry in DataObjectNames; a so, the nth
sublist of column names in the ContainedDataColumns property is for the nth entry in
ContainedDataObjects, and the nth list in ContainedDataColumns).

DataObjectNames — (CHARACTER) The ObjectNames of its contained SDOs as a
comma-separated list.

DataObjectOrdering — (CHARACTER) This property, intended for internal use only,
mapsthe order of the contained SDOs as defined by the AppBuilder-generated codeto the
order assigned either by organizing the objects in top-down Datalink order (which
happens during initialization if no other order has been assigned) or by using the
user-defined update order as defined in the SBO property dialog box.
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. UpdateOrder (CHARACTER) — List of the contained SDOs in the order that an update
operation will processthem. It is user-settable at the SBO instance level. It can be set
programatically or it can be set manually using the Instance Properties dialog box.

In addition, there isa getDataHandle function that returns the handle of the SDO query
matching a Browser that makes the request. Thereisalso agetQueryPosition function, which
returns the current QueryPosition setting for the contained SDO mapped to the requesting
object.

Also, the following new SmartObject property is defined for all SmartObjects, and is used by
SBOsin particular:

. ObjectName — (CHARACTER) The logical name of the SmartObject. By default it is
the simple filename of the SmartObject procedure, with no leading path and no file type
extension. Thisproperty can be used to give distinctive and meaningful namesto the SDOs
contained in an SBO, and is set in the instance property dialog box of the SDO when
placed in an SBO. This name becomes the name of the update temp-table (defined within
the SDO as RowObjUpd) when referenced in the SBO. Giving adistinctive name to each
SDO makes it easier to write business logic in the SBO that refersto all of the contained
SDO’ s updates.

The SBO has asits basic include file the file src\adm2\sbo. i. Thisincludes the property
include file src\adm2\sboprop.i and prototype file src\adm2\sboprto.i, aong with the
standard custom include files aswell (using sbo as the base include filename).

The SBO starts the super procedure src\adm2\sbo . p. Procedures and functions described
below are implemented in sbo . p unless otherwise noted.

11.5.3 Data relationships in the SBO

In aSmartContainer, you can create anew SBO in the AppBuilder and drop one or more SDOs
selected from the Palette. The SBO isonly a static object in Progress Dynamics Version 1, so
you always create it and add SDOs to it in the AppBuilder. The data links you make between
SDOsin the SBO at design time determine the default order of initialization and update of the
objects, but none of the objectsare visualized when you run the application. Management of the
SDOs by the SBO is done through the Container link, created automatically the same asfor
SmartWindows and Progress SmartFrames™. So all of the SDOs inside an SBO areits
Container-Targets.
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If there are multiple SDOsin the SBO, you must connect them to each other by Datalinks. Y ou
must define one of the SDOs asthe Master SDO. This SDO has no Data-Source. Y ou must link
all the other SDOstoit, directly or indirectly, in aDatalink hierarchy, as shown in the example
in Figure 11-5.

Order SDO (Master SDO)

idata

OrderLine SDO
datal ldata
[tem SDO Inventory SDO

Figure 11-5: Example data link hierarchy

The SBO property ContainedDataObjects holdsalist of all of the SDO procedure handles. The
order of these handles is top-down. In the case where multiple SDOs are Data-Targets of a
single parent SDO, the order will default arbitrarily. The order can be adjusted in the SBO
Instance Property dialog box, so that updates to one SDO, which are dependent on updates to
another (using a newly generated key value to assign to afield in a dependent SDO, for
example), can be assured to happen in the correct sequence. The user adjusted order will be
saved in the UpdateOrder property.

1154 Brokering SDO data in an SBO

The SBO acts as an intermediary for al datain its SDOs. It serves as a Data-Source for
client-side SmartObjects requesting a variety of datathat it can provide. When you useitin
another container such as a SmartWindow, you can link visual objects such as Browsers and
Viewerstoit. If you make aDatalink from the SBO to such a Data-Target, then at run timethe
SBO examinesthe Signature property of the Data-Target and comparesit to the Signature of the
SDOs. The ContainedDataColumns SBO property, adelimited list of all DataColumnsin the
SDOs, isinitialized at startup time by the SBO to assist in this. At run time the client-side SBO
isresponsible for brokering datato and from the visual objectsthat are linked to it.
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In the case of Browsers, the SBO provides the Browser with the handle of the SDO query it
needs to browser (using the getbataHand1e function). The ObjectMapping SBO property is
built up as Browsers are connected to the SBO at run time, to keep track of the SDO queriesthe
Browsers are attached to.

During the initialization of the SBO, other client objects linked to the SBO are added to the
ObjectMapping property. A Viewer is mapped to the SDOs that provide the fields it displays
and updates. Likewise, the SBO matches any Browsers that are Data-Targets of the SBO with
the appropriate SDO’ s temp-table based on matching field/column names. A
Navigation-Source (Toolbar band) can specify in its property dialog box which SDO should be
the Navigation-Target for its event messages. This SDO is also added to the ObjectMapping
property.

Navigati on-Sources must al so specify which SDO should respond to the Navigation events. The
default istheMasterDataObject, but if thisis not the SDO you want, then you must choose the
SDO 0bjectName in the Instance Property dialog box of the SmartToolbar, as shown in Figure
11-6. Access this dialog box from the Container Builder by choosing the Properties button, or
from a static SmartWindow as you would any property sheet.

Toalbar: |StandardTooIbar ﬂ
—Links
=+ Deactivate hidden target on view of other target
(" Deactive target on hide
[V Uze toolbar fv Lse menu
% Horizontal  Wertical Merge uidel:ID—
[ Autofit to window P
[V Show border
Toolbar bands: Menu bands:
[w T ableiomod [V File
[+ Nawigation ¥ Mavigation
[ Transaction W Window
[ Function ¥ Help
Categories: Achions:

] |4 First [~ Digable [ Hide
'—lﬁsmama‘anEC‘: & Prev [~ Disable [ Hide
orderiulla s N i :

v B MNext [~ Disable [~ Hide
(ardedulla | Last [~ Disable [V Hide
orderlinfulla

riis:

¥ Commit
Ok I Cancel | Help

Figure 11-6: SmartToolbar properties dialog box
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In the case of Viewers and other objects that request and display individua fields from the
current row, the SBO provides those values by requesting them from one or more contained
SDOs and passing them on. The AP for these calls is the same asin SDO connections
(including the published dataAvailable event and the colvalues function). For example, an
SBO containing a Customer SDO and an Order SDO can feed data to a Customer
SmartDataViewer showing the selected Customer, and also to an Order Browser showing all
retrieved Orders of the currently selected Customer. Y ou can also build a SmartDataViewer
against the SBO itself rather than against one of the SDOs. It can request fields from more than
one contained SDO. If you build aViewer against an SBO, the Viewer wizard displays columns
from al contained SDOs, qualified by the SDO ObjectName, to alow the user to chose fields
from multiple SDOs. When the Viewer is built against an SBO in thisway, each framefield in
the Viewer itself will have its SDO’ s ObjectName as a table-name qualifier (rather than
RowObject), to alow the SBO to determine which SDO should supply the requested column
values. Otherwise, if aViewer is used that you built against one of the contained SDOs, its
fieldnames have the standard RowObject qualifier, and in that case the SBO matches the
requested column list against itsContainedDataColumns toidentify the matching field (thefirst
match is taken).

11.5.5 Data management in the SBO

The SBO can run either self-contained on a client with a direct database connection or divided
between client and AppServer. Most of this section describes the divided case, becauseit isthe
more complex. In this case, the SBO hasaclient proxy just asan SDO does, with the same _c1
name extension and the same use of the DB-REQUIRED preprocessors. The _c1 fileis
generated on Save from the AppBuilder automatically, the same as for an SDO.

The client-side SBO proxy contains the samelogic for choosing the appropriate SDO fileto run
asis used by other Container objects. That is, if the necessary databases used by the SDO are
not connected, the SmartContainer (in the procedure constructObject) will search for and run
the _c1 proxy filefor the SDO. If the required databases are not connected and the SDO proxy.r
fileis not found, an error will result.

When the client application isrun, the client SBO runs as a client proxy and runs a server-side
copy of itself. It supports the same AppServer properties and supporting code as the SDO to
accomplish this. The server-side object in turn starts the SDOs, which in the two-layer model
now have their own database connection. The client SBO proxy runs each contained SDO. All
datais passed from server to client and back again through the SBO connection, not directly
fromthe SDOs. When the client application isrun with astate-aware AppServer, the client SBO
initializes its temp-tables from communication with the server-side object through the SBO
Container. When run with astatel ess AppServer, the server-side SBO and SDO are not involved
in theinitialization of the client.
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Figure 11—7 illustrates an example.

Order Viewer Order %rgg"
SDO Client
proxy Process
OrderLine
Browser
v oo
Order
<«—— SDO AppServer
proxy Process

OrderLine
<« S0 €

proxy
Application
Database

Figure 11-7: Data management example

When you areretrieving datafrom the server through an SBO, you can specify aWHERE clause
for one or more of its SDOs. The functions assignQuerySelection, and
removeQuerySelection are supported for SBOs just as for SDOs, and they let you modify the
WHERE clause of any of the contained SDOs. The one restriction in the implementation of
these functions for the SBO isthat you must qualify column names with the ObjectName of the
SDO, to let the SBO know which object to pass the where clause assignment.

NOTE: The setQueryWhere function isnot supported; in any case, addQuerywhere and
assignQuerySelection are more flexible ways to manipulate the Where clause.
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The SBO retrieves data from the server by running the fetchContainedData procedure. (This
isruninternally and automatically; it is not expected that application code will run this
procedure itself. The openQuery function is provided to do this from application code, to
provide an interface similar to that of the SDO.) The fetchContainedData procedure collects
the QueryString properties of its ContainedDataObjects and passes them to the server by
running serverFetchContainedData. This server-side procedure resets the QueryString
properties on the server, and the query for the top-level SDO specified is opened.

The fetchContainedData procedure gets back as OUTPUT parameters the
TABLE-HANDLES of the RowObject tables and passes these on to the individual SDOs.

When the user changes the current row in an SDO with a Data-Target, all rows in dependent
queries areflushed from the client and replaced by the rows matching the ForeignField values
for the new master row (with the same checking for modified rows as for independent SDOs).

When the user changes individual rows, the rows are saved on the client (in their respective
SDOs) until committed. When the user chooses the Commit button or the CommitTransaction
event occurs in some other way, all updated rows from all updated SDOs are sent back to the
server and validated there.

If scrolling or other repositioning movesto the end of the current data set for any SDO, and the
entire result set has not been retrieved from the server, the next batch of rowsisretrieved from
the server for that SDO.

There are two basic procedures to handle this data transfer from server to client:

. fetchContainedData — This makes a call to its server-side counterpart,
serverFetchContainedData, passing adelimited list of theQueryString propertiesof all
the SDOs, and getting back a set of TABLE-HANDLE OUTPUT parameters for each
SDO. These are the handles of the temp-tables of the SDOs contained in the SBO on the
client side. In thisway, al of the data from multiple SDOs can be requested and returned
inasingle call. Thisis different (and more efficient) than what happens with individual
SDOsthat are nested in a parent-child relationship. In that case, each SDO hasits own
connection to the server, and each makes its own independent request for data, with the
dataAvailable eventsthat cascade the key values from parent to child occurring on the
client. With an SBO, all the dataistransmitted through the single SBO connection, and the
dataAvailable events occur on the server.
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. serverContainedSendRows — Takes care of retrieving additional batches of rowsin the
case where more than one batch is required. In general, it is expected that this will occur
only when the user is browsing the top-level SDO in the SBO. However, the mechanism
will also work for dependent SDOs with enough rows that they cannot all be retrieved in
asinglebatch. The serverContainedSendRow procedureisrun from c1ientSendRows (the
existing SDO procedure) when another batch of rows is needed. The c1ientSendRows
procedure determines whether it isinside an SBO by checking the new SDO property
QueryContainer, which istrueif the SDO’s Container isitself aQueryObject. Inthis
case, the SDO will get the ASHandle property of the Container SBO and run
serverContainedSendRows directly itself, using the SBO’'s AppServer connection.

11.5.6 Updates through the SBO

The business logic of the SBO is additive. That is, you can keep basic logic affecting only one
tablein each individual SDO as now. If you need to add validation or other logic at the level of
the SBO, it will have accessto the update temp-tablesfor al of itscontained SDOs. Thisenables
the SBO pre/post/begin/endTransactionValidate procedures to use the RowObjUpd
temp-tables from the different SDOs, map them to meaningful local temp-table names, and
write normal (static) Progress4GL logic against those tables. As described earlier, you can give
alogical name to each SDO you drop onto it. Thisisthe ObjectName property, which is
initialized to the simple filename of the SDO, without the extension. Y ou can change this
Instance Property as needed to give the SDO a distinctive name within this SBO. (This
renaming might be necessary, for example, if the same SDO appears more than oncein thetree,
which occurs frequently in real-world applications. An Item SDO, for example, might need to
be named Item in one instance and Alternateltem in another instance, if that is how it is used
within the SBO.) This property isthen attached to areference to the SDO temp-table include
file. For example, the Order/OrderLine SBO can use the default SDO ObjectNames that will
result in AppBuilder code generation to nameitsupdatetablesorderfullo and orderlinfullo.

Transaction logic in the SBO

Thetransaction logic isalso parallel to and augmentsthelogic of the SDO. The SBO definesan
encompassing transaction within which the data from individual SDOs is committed to the
database. Aswith SDOs, if the AutoCommit property is true (which will be the default if there
isno Commit-Source), then each individual Save operation resultsin one set of changes being
committed to the database.

NOTE: If the Saveisagainst a SmartDataViewer that updates fields from multiple SDOs,
then it is possible that a single Save operation could update more than one database
record.
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If the AutoCommit property isfalse (which isthe default if thereis a Commit-Source), then the
SBO can accumulate multiple updates on the client to be sent back to the server together. This
would be considered the norm for SBO usage, since SBOs are primarily intended for usein
situations where rows from multiple different SDOs need to be committed as part of the same
transaction. The exception to thisiswhere two or morerecordsrelated on aone-to-onebasisare
updated through an SBO. In this case, you do not need the Commit operation, and you can set
AutoCommit to True. Each Save request invokes submitRow in the appropriate SDO.

These changes are stored on the client until a Commit occurs. When Commit is chosen, or if
AutoCommit is True, the following sequence of events takes place:

1. TheCommitTransaction procedureisrun in the client SBO. This procedure collects all
the RowObjUpd tables from any modified SDOs on the client and passes them to the
server-side SBO. It runsserverCommitTransaction inthe AppServer SBO, whichinturn
copies the tables to their respective SDOs.

2. The server-side SBO executes code similar to the following block of pseudo-code. An
error detected at any point results in the Commit being rolled back and the error message
being returned to the client:

RUN preTransactionValidate IN THIS-PROCEDURE NO-ERROR.
FOR EACH SDO:
IF preTransactionValidate is defined for it THEN
RUN pushTableAndValidate in the SDO
(INPUT Pre, INPUT-OUTPUT hROUTable).
END.
SBO-TRANS:
DO TRANSACTION:
RUN beginTransactionValidate IN THIS-PROCEDURE NO-ERROR.
/* ServerCommit will run beginTransactionValidate
in each SDO, commit the changes, and run
endTransactionValidate in each SDO.
Any errors will undo the whole SBO-TRANS. */
FOR EACH SDO:
ServerCommit().
END.
RUN endTransactionValidate IN THIS-PROCEDURE NO-ERROR.
END. /* END TRANSACTION */

FOR EACH SDO:
IF postTransactionValidate is defined for it THEN
RUN pushTableAndValidate in the SDO
(INPUT Post, INPUT-OUTPUT hROUTable).
END.
RUN postTransactionValidate IN THIS-PROCEDURE NO-ERROR.
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The pushTableAndvalidate procedure referenced in this code tells the SDO being called
whether thisis pre- or post-transaction validation, and passes the SDO’s RowObjUpd table to
it. Thisrunspre/postTransactionValidate inthe SDO, and then returnsthe TEMP-TABLE
back to the SBO in case it has changed. When Commit is executed in the SDO, SDO code
SUPPresses running pre/postTransactionValidate inthe SDOif itisinside an SBO. Itisrun
at the proper time from the SBO (to allow al preTransactionvalidates to happen together,
followed by the transaction, followed by all postTransactionvalidates).

Thepre/begin/end/postTransactionValidate procedure namesarethe sameasthe standard
validation procedure hooks supported for SDOs. The SBO logic extends the logic of the SDOs
without introducing new naming conventions. The additional validation logic entry points that
are available for use with the Progress Dynamics SDO’s logic procedure
(createPreTransValidate, €tc.) are not defined for SBOs.

Thisnested form allows maximum flexibility in the location of SBO logic and the coordination
of that logic with SDO logic. The pushTableAndvalidate procedure (implemented in data.
to allow it to use the static SDO temp-table as a parameter) assures that changes are
automatically shared between the SBO and its SDOs. The cost of organizing the codein this
way isnot asgreat asit might seem at first. pushTableAndvalidate will not be executed except
where validation procedures exist in the individual SDOs. It isimportant to let you control the
placement of logic at each stage (pre/begin/end/post), and also at the appropriate place within
each stage. The SBO can add its own logic at the very beginning of all logic, at the beginning
of thetransaction, at the very end of the transaction, and at the very end of all the logic (after all
the SDOS' postTransactionValidate procedures). Or agiven SBO could completely replace
the serverCommitTransaction procedure if necessary to control the logic in aspecial way.
(Notethat this procedureis defined in sho. 1, to receive the RowObjUpd temp-tables into the
SBO'’ s definition of them, so you cannot overrideit, only replaceit.)

The most common form of businesslogic that spans SDOs, namely assigning key valuesto new
records, is handled automatically by the SBO support code in the serverCommitTransaction
procedure. If you are adding rows to both a parent and child SDO in the same transaction, then
ForeignField values are retrieved from the parent record after it has been written to the
database and assigned to each of the child records. Thisissimilar to theway inwhich key values
are assigned to new records added through an SDO with a Data-Source. The difference is that
the supporting code in the SBO allows both parent and child records to be added in the same
transaction. All newly assigned values will be passed back to the client for display, aswith any
other changes made on the server-side.
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11.5.7 Other SBO issues
This section describes the following SBO issues:

The SBO as Navigation-Target
. L ocating a Contained Data Object
*  SDO Programming Interfacein the SBO

*  TheSBO asData-Target

The SBO as navigation-target

An SBO can be a Navigation-Target. Since you might want to navigate more than one of the
contained SDOs, it is necessary to allow the Navigation-Source (SmartToolbar) to specify
which SDO isto be associated with this Navigation-Source without changing the existing
interface between these objects. (See the “ Brokering SDO datain an SBO” section for more
information.) To accomplish this, there is anew property for the Panel class used by Toolbars
called NavigationTargetObject, which can optionally be set to the ObjectName of an SDO.
NavigationTargetObject isan Instance Property. When the Instance Property dialog box is
run, this property is displayed as adrop-down list and enabled if the Navigation-Target isan
SBO (that is, if it isan object that has a ContainedDataObjects property). Otherwiseitis
disabled. If it isnot explicitly set, the default is to pass the Navigation link on to the
MasterDataObject. Usethisvalue to create an entry pair in the SBO ObjectMapping property
associating the two objects, so that the SBO knows which SDO to pass Navigation events.

Locating a contained data object

Generally, you should consider the SBO to be reasonably opague, so that it accepts requests
from other objects and coordinates those with the contained SDOs. However, it is not possible
to do thisin every case, as that would unnecessarily complicate the API of the SBO. The SBO
supports a function called dataObjectHand1e, which takes an ObjectName as an input
parameter and returns the procedure handle of that SmartDataObject. Y ou can use this handle
for aclient object that needs to communicate directly with an SDO. The mgjority of the SDO
programming interface, however, is duplicated in the SBO so that generally a client object can
run the same routinesin an SBO that it would in an SDO, and have the SBO passthe call on to
the appropriate contained objects.
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SDO programming interface in the SBO

Most of the common routinesin the SDO are a so supported with the same calling sequencein
the SBO support code (in sbo.p or sbo.1). Thisallows application codeto treat an SBO like a
compound SDO in many ways. For example, agenera restriction in some of the calls where
column names are an input parameter, as described for addQuerywhere and
assignQuerySelection, isthat you must qualify column names by the SDO ObjectName.
Generally, the SBO identifies the SDO associated with the caller by using the ObjectMapping
property. It passes the call on to that object, or else uses property data defined within the SBO
to satisfy the request. Hereisalist of SDO internal procedures and functions duplicated in the
SBO's API (in all cases, the calling sequence is the same):

Theinterna procedures that are duplicated are:
. commitTransaction, undoTransaction

dataAvailable

»  fetchBatch, fetchFirst, fetchNext, fetchPrev, fetchLast
e initializeObject

The functions that are duplicated are:

. addQueryWhere, assignQuerySelection

. addRow, copyRow

e columnDataType, columnLabel, columnColumnLabel, columnExtent, columnFormat,
columnHelp, columnlinitial, columnColumnL abel, columnMandatory, columnM odified,
columnPrivateData, columnQuerySelection, columnReadOnly, columnStringValue,
columnTable, columnVa Exp, columnVaMsg, columnValue, columnWidth,
columnDbColumn

e colValues (can take either qualified or unqualified column names)
¢ deleteRow, cancelRow
. openQuery

. submitRow
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The SBO as data-target

An SBO can be aData-Target for an SDO just as another SDO can. It hasthe ForeignFields
property, which lets you specify fieldsto use asforeign keys, and the Foreignvalues property,
which stores the current values for those fields. The ForeignFields will aways be applied to
the SBO'sMasterDataObject. You cannot currently use the SBO as a Data-Source for another
SBO.

11.6 Example: creating an SBO
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This chapter has discussed two kinds of situations where using an SBO is appropriate:
*  Where updates from the client span multiple tables in a parent-child relationship
*  Wherethey arein aone-to-one relationship.

Y ou should build an SBO to handle such updates only if both of the following are true:
. Fields from both (or all) the tables involved can be changed on the client

*  These changes must be made to the database in a single transaction.

In the example you will build an SBO with two SDOs, for Orders and OrderLines of an Order.

11.6.1 Creating a dynamic SBO
Y ou can create new dynamic SBOsin the Container Builder. To create a dynamic SBO:

1 ¢ Open the Container Builder.
2 ¢ Choose File— New.

3 ¢ Enter anamein the Container field.
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4 ¢ From the Type combo, choose DynSBO:

* Container Builder - New =101x|
Flle Adwvanced Search Procedures Options  Window  Help
LEEHo X PR« T8 48 | Est Hep
Conkainer: [MyDynSEO ﬂ Create from existing container
Result code: ﬂ [ Container. |rwtemdyrisbo ﬂ Create ||

Type: [ynsE0 / Dymemic SmartBusinessObi 7|

Super procedure: ﬂ RGO = -wodule / Smoke module
DL procedure ﬂ I Template abject
Description: window name:; I
Container (Pg. 0] I
ormation: A B & 1] E E
pat
1 ﬁ
2 4 1_'0
Description: 5 \t‘é
Type: | <Hone= j
4
Foreign fields: ;I
5
= b
Kl _’lJ 7
2
Do XEBREQ S 9
Add quick-link.
[ Source: Link:l j Targel:l =
N e
\ 4

5 ¢ To create this DynSBo from the template that comes with the framework, click the
L ookup button next to the Create from existing container ... Container field and select

rytemdynsbo.
6 ¢ Select aProduct module.
7 ¢ Click Create.

8 ¢ Click Save.

Y ou can now access the property and dynamic property sheets of the dynamic SBO to finish

your definition.
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11.6.2 Creating a static SBO
Follow these steps to create an SBO:

1 ¢ Fromthe AppBuilder main window, select New — Static SmartBusinessObject. The

New dialog box appears:

New E
[v Create in Product Module: u] 4 I
IDE #¢ Order Entry incl. Customer j Cancel |

_ Object Template... |

Dynamic SmartD ataBrowser [DynBrow] - Help |
SmartReceiver =

SmartS ender

SmartB 2B0bject

SmartD ataField

Static Child Combo SmartD ataField
Static Decimal Combo SmartD ataField
Static Filtered Combo SmartD ataField
Static Master Combo SmartDataField Show
Static Simple SmartObject [~ Containers
Statlc Simple Smart0bj et vieer] ¥ SmartDbiects

E CrnartE Ert
Static SmartDatalbject - [~ Procedures
= I~ WehObjects

D escription
Static SmartBusinessObject Template with wizard, -

Usze this template to create a new SmartBusinessObject. When
completed, this object can be drawn onto any ‘smart’ container such
ag a Smarfwindow, SmartDialog or 5 martFrame. Mon-emart objects,
such az web objects. can alzo access a SmartBuzinezz0bject by

The SBO wizard prompts you for the same sort of documentation information asfor other
objects, and then leaves you in a nonvisual design window.

2 ¢ Select the SDOs that you need to group together from the AppBuilder palette. Drop them
onto the SBO design window in their top-down or header-detail order. For this example,
use the SDOs for the Order and OrderLine tables created by the Object Generator,
orderfullo.w, and orderTinfullo.w:

i SmartBusinessObject - ordlinesbo.w =]
=% =l B

SD0 s
orderfulla.w arderlinfulla.w
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When you drop the second (and any succeeding) SDOs onto the SBO, the AppBuilder’s
Link Advisor promptsyouto let it create a Datalink between SDOs. Confirm that the link
is appropriate, then accept the link as presented by the Progress Advisor dialog box:

PROGRESS Adyisor

SmartDatalbject h_orderlinfullo can be a Data
Target for some other SmartObject.

The AppBuilder can automatically add a Data
SmartLink for you.

+4 " Cancel. Do not make a link.

Help

[~ Daon't tell me thiz again.

s Add. Create link from SmartDataObject h_orderfullo.

Alternatively, add links of your own after adding the SDOs. There must beadatalink from
the Order SDO to the OrderLine SDO in the example.

3 ¢ For each datalink you are prompted for the foreign key fieldsto useto filter the query of

each SDO based on data from the Data-Source:

PROGRESS Adyisor
SmartDatalbject h_orderfullo is a Query Object.
You have requested a Data SmartLink to be

automatically added.
‘wiould you like to chooze the Foreign Figlds.

£~ Cancel. Choose Foreign Fields later.

Help

[~ Don't tell me this again.

SmartDatalbject h_orderinfullo iz a Guery Object.

{+ Choose. Specify Foreign Fields for h_orderlinfullo.
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4 ¢ Choose OK. The Multi-Field Mapping dialog box appears:

Multi-Field Mapping E
Source: h_orderfullo Target: h_orderlinfulla

Map | OrderLine Dizcount s

Custum = — OrderLine. ExtendedPrice

OrderD ate OrderLine.ltemnum

ShipDate OrderLine Linenum

PromiseD ate OrderLine.OrderLineStatus

Carrier :Crderline Crdemum

Instructions OrderLine. Price

OrderLine. Qty

Tems

SalesAep

BillTalD

ShipTalD

OrderStatus o

W arehouseMum

Craditrard i -
B » o »

apped Fields:
= |

¥
1| »
Ok I Cancel | Help |

5 ¢ Choose the appropriate fields from each SDO. In the example, the OrderNum field links
the two SDOs.

6 ¢ Savethe SBO and giveit the name you used in the documentation page of the wizard.
Name the example SBO orderlinesbo.w.
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Because the Order SDO has no Data-Source, it is automatically made the MasterDataObject of
the SBO in the example.

In the Instance Property dialog box for each SDO, you can change the ObjectName property if
you wish, along with other properties such as RowsToBatch. (In this example, the ObjectName
property is called Instance Name to distinguish it from the object name of the variable holding
the handle of the SmartObject—used elsewhere in the AppBuilder windows.) It is not
meaningful to set the Partition for the SDO. The Partition property of the SBO determines the
AppServer connection, if any, so thisfield is disabled:

SmartDataObject Properties ]
Instance Name: |orderfulo
Pattion: | [Mone] -I

[V Read Data in Baiches of. 200 Bows
[+ Check Curert Changed

[™ | Destoy on each sizelese Web Heguest
[T Digcernpct AopServer on each &eh Bequest
[v Activate/deactivate Datal argets on view hide

The Update from Data Sources check box is a property used for SDOsin SBOs. If you use the
SDOsinthe SBO in aone-to-onerelationship wherethey al represent different partsof asingle
logic record (such as Customer Header, Address, and Detail Information tables for example),
then this should be checked for al SDOs except the Master. Thiswill allow them to be updated
and all changes committed to the database together just by choosing the Save buttonin a
Toolbar, rather than requiring a Save and a separate Commit. In other words, this toggle box
tellsthe SBO to initiate an update from this SDO’ s Data-Source (the Master SDO), rather than
saving its changes separately.

In the case of amaster-detail transaction where there might be two or more detail records added
or modified together with a single master record, the changes all need to be saved separately on
the client and then committed together to the server. In this case, leave the Update from Data
Source toggle box unchecked and include Commit and Undo buttons (the Transaction band
available on the Standard Toolbar and other Toolbars) in your window.
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Page 0 (the background page) and Page 1 are displayed when the window comes up, as shown
in Figure 11-8.

* Orders and Lines =] B3
File Mavigation Window Help
R T PRI

Drders I Lines)

| Ordler Cuist Ordered _|Promised _|Carrier
i 1 Rz 5 | 93
2 8110/05/97 1041041997 10410497
3 BE 09/23/97 09/28M1997 08/28/97 Standard Mail
4 B30 748 01/22A1998 N/22/98  Standard Mail
S5 7202/12/98 02/17/13998 02/17/38  Standard Mail
[ 102111438 02/16/1998 02/16/98  Standard Mail _I;‘
»

Drder Num: 1 CustMum|s3 #AOffside Hackey
Ordered: [o1/26/98 Jprmgd;hnu;ss ﬂshipped_hlfslfl.ssa J

Carrier: |FlyByMight Courier po: [12345
Instructions: [do it row
Terms: |Met30 Credit Card:lvisa -

Sales Rep: |RDR Order Status: | Shipped =
Bill To ID: 1] Ship 'I'oID:I o
W arehouse Num: e}

Figure 11-8: Example window — Pages 0 and 1

The SBO hasretrieved the first batch of Orders through the Order SDO, and in the same
operation, the OrderLinesfor thefirst Order. If you modify afield inthe Order Viewer and Save
that change, the Commit and Undo buttons are then enabled to |et you send that change back to
the server. Remember that when the Commit band isin your Toolbar and thereisaCommit link
from the Toolbar to adata object such asyour SBO, all changeswill be held inlocal temp-tables
on the client until you choose Commit. If you choose Undo, all these changes are deleted.
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Select the Lines tab to see the OrderLines for the currently selected Order, as shown in Figure

11-9.

* Orders and Lines H=1E3

File MNavigation Window Help

dasEE X = Ze s [ AHE

Drders Li““]
Order Num|Line Num| |tem Num Price]  QOty|Discount|E stended Price|Drder Line Stat, |

1 1 5 2] .25
1 2 595 23.85 21 10% 450.77 Shipped
1 3 53 877 75 10% 591.98 Shipped
1 4 28 23.00 ez} 10% 807,20 Shipped
1 5 Ex] 34.00 75 10% 2,295.00 Shipped
1 [ 26 4499 28 10% 125.75 Shipped

KIS

B

DOrder Mum: 1 Line Mum: |1 Item Num: I 54
Order Line Status: | Shipped 'l Discount: IID‘

F'rice:|4-86 J CIty:lSD

Evtended Price: 13122 .| ‘

Figure 11-9: Example window: OrderLines

Y ou can make changes to one or more OrderLines here and save those individually. Then

choose Commit to send all the changes to both tables back to the server.

The objectsin the window attempt to prevent auser from doing inappropriate thingswhen there
are uncommitted changes. For example, after making a change to an OrderLine, and returning
to Page 1, the Browser and the Toolbar will not let you select another Order until you commit
your changes. Thisis because changing Orderswould retrieve anew batch of OrderLinesfrom
the server, and your changes to the OrderLines for the previous Order would be lost. Keep in

mind that a set of changes committed together for thistype of parent-child relationship must be
for asingle parent record and one or more of its child records.
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11.7 Defining business logic for SBOs

11-50

The standard validation hooks for the SBO are basically the sasme asfor the SDO: they have the
names preTransactionValidate, beginTransactionValidate, endTransactionValidate,
and postTransactionValidate. ThepreTransactionvalidate procedure executes before the
corresponding procedurein any contained SDO, and can modify valuesin SDO recordsthat will
be seen by the validation logic in the SDOs. The beginTransactionValidate procedure
executes at the very beginning of the single database transaction that encompasses all the
updatesinthe SBO and its SDOs. Likewise, the endTransactionV alidate procedure executes at
the very end.

The dynamics SBO also supports a custom logic procedure that works just like the dynamic
SDQO'’s custom logic procedure.

Thisfirst code example verifiesthat the client-side logic defined for an SDO will execute even
when it is contained in an SBO. The Object Generator creates code for you in each SDO that
verifiesthat all indexed fields have been entered. Because this code can be executed without
returning to the server wherethe databaseis, itisplacedinto theclient-side rowObjectvalidate
procedure:

/:’: _________________________________________________________________________
Purpose: Procedure used to validate RowObject record client-side
Parameters: <none>
Notes: Other mandatory checks left out of this example.

DEFINE VARIABLE cMessageList AS CHARACTER NO-UNDO.
DEFINE VARIABLE cValuelList AS CHARACTER NO-UNDO.

IF isFieldBlank(b_Order.SalesRep) THEN
ASSIGN
cMessagelist = cMessagelList +
(IF NUM-ENTRIES(cMessagelList,CHR(3)) > O THEN CHR(3) ELSE '"':U) +
{aferrortxt.i 'AF' '1l' 'Order' 'SalesRep' "'Sales Rep'"}.
ERROR-STATUS:ERROR = NO.
RETURN cMessagelist.
END PROCEDURE.
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If you run the ordersbowin window, del ete the SalesRep code from an Order, then choose Save,
you immediately see the Progress Dynamics message shown in Figure 11-10.

ADM2ZMessage

@ Meszage Summary | Message Detail | 5 pstem [nformation | Appserver Information |

The Sales Bep should be specified. (AF:1)

EI TUpdate cancelled.
Q|

Figure 11-10: ADM2 message

Because the logic executes on the client, you see the error as soon as you choose Save, without
having to do a Commiit.

The next code example shows that the SDO’s preTransactionvalidate or
writePreTransValidate logic will be executed from inside an SBO. Here is an excerpt from
thewritePreTransvalidate procedure generated for the Order SDO by the Object Builder. It
verifies that an updated OrderNum field does not match an existing OrderNum in the database:

Purpose: Procedure used to validate records server-side before the
transaction scope upon write
Parameters: <none>

Notes:
_________________________________________________________________________ 7'\'/
DEFINE VARIABLE cMessagelList AS CHARACTER NO-UNDO.
DEFINE VARIABLE cValuelist AS CHARACTER NO-UNDO.
IF NOT isCreate() AND CAN-FIND(FIRST Order
WHERE Order.CustNum = b_Order.CustNum
AND Order.Ordernum = b_Order.Ordernum
AND ROWID(Order) <> TO-ROWID(ENTRY(1l,b_Order.RowIDent))) THEN
DO:
ASSIGN
cValuelList = STRING(b_Order.CustNum) + ', ' + STRING(b_Order.Ordernum)
cMessagelist = cMessagelist +
(IF NUM-ENTRIES(cMessagelist,CHR(3)) > O THEN CHR(3) ELSE '':U) +
{aferrortxt.i 'AF' '8' 'Order' '' "'CustNum, Ordernum, '" cValuelList }.

END.

ERROR-STATUS:ERROR = NO.
RETURN cMessagelist.
END PROCEDURE.
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For example, if you run the SBO window and change OrderNum from 1 to 2, then choose Save,
and then Commiit, the error message shown in Figure 11-11 appears.

ADMZMessage [ |

@ Message Summary IMessage Detaill | S pstem [nformation | Appserver |nformation |

A record with Ordernum, 2 already exists . (AF:8)

Figure 11-11: ADM2 error message

Because this |ogic must execute on the server side, you do not see the error when you first
choose Save. At that time, the changeis saved only locally on the client. Only when you choose
Commit to send the change back to the server doesthewritePreTransvalidate execute. The
code formats the error message and returnsit up the execution stack, where it is intercepted by
the framework code and returned to the client for display.

The next code example shows the interaction between the SBO preTransactionvalidate and
its counterpart in the SDO. In thisrather contrived bit of code, the procedurefirst checksthat if
the PO field isnot blank, then it must begin with theletters’ PO." If not, the codereturnsan error.
Otherwisg, if itisblank, it isreplaced by the string <none>. In the SBO, each contained SDO’s
temp-table has, by default, the unqualified name of the SDO itself. Y ou can change this value
in the Instance Property dialog box for the SDOs within the SBO:

Purpose: Verify that a PO begins with the Tetters 'PO'.
If it's blank then set it to <none>.

Parameters: <none>

Notes:

FOR EACH orderfullo WHERE orderfullo.RowMod = "U":U:
IF orderfullo.PO NE "":U AND NOT orderfullo.PO BEGINS "PO":U THEN

RETURN {aferrortxt.i '?' "'PO must begin with PO'" 'Order' '' 'PO'
orderfullo.PO }.
ELSE IF orderfullo.PO = "":U THEN
orderfullo.PO = "<none>":U.
END.

END PROCEDURE.

If you run the application again with this code, then save and commit any change to an Order
record with ablank PO, the value is changed to <none>.This valueis returned to the client and
displayed after the change is committed.




Building Advanced Business Logic in a Progress Dynamics Application

The next code sample adds another check to the Order SDO’swritePreTransValidate
procedure. Asdescribed in Chapter 10, “Building Basic Business Logic in aProgress Dynamics
Application,” if you use the create/write/del ete validation proceduresin the SDO logic
procedure, the buffer name is the simple table name preceded by b_:

IF b_order.PO = "<none>":U THEN
cMessagelist = cMessagelist + (IF NUM-ENTRIES(cMessagelist,CHR(3)) > O
THEN CHR(3) ELSE '':U) +
{aferrortxt.i '?' "'PO cannot equal <none>'" 'Order' '' 'PO' cValuelList }.

This code verifies that the PO number field has not been set to the string <none>. If it has, then
an error is reported. This example does not put this error into the Progress Dynamics message
table as recommended you always do. For this reason, the message text isjust inserted into the
message formatting include file aferrortxt.1.

Because the SBO'spreTransactionvalidate procedure executesfirst, it changes a blank PO
number to ‘<none>', and passes this along to the SDO for further validation. Thus a blank PO
is rejected with the error message that it cannot equal <none>!

The next block of code shows how the SBO can look at updatesin morethan one SDO, referring
to each by itslogical name. Thislogic totals the Quantity of any modified OrderLines of each
Order record, which was itself modified. It puts that total into the Order record’s PO field, so

that the calculation can be seen back on the client when the transaction compl etes:

/* Additional code for SBO preTransactionValidate: */

DEFINE VARIABLE iQty AS INTEGER NO-UNDO.

/* If both an Order and OrderLines were modified, total the quantities
of the changed OrderLines and stick that (in brackets) into the
PO f1d. */

FOR EACH orderfullo WHERE orderfullo.rowmod = 'u':
FOR EACH orderTlinfullo WHERE orderlinfullo.rowmod = 'u' AND
orderlinfullo.ordernum = orderfullo.ordernum:
iQty = iQty + orderlinfullo.Qty.
END.
IF iQty NE O THEN
orderfullo.PO = orderfullo.PO + " <" + STRING(iQty) + ">".
END.
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The next exampleisabeginTransactionValidate procedure for the SBO. Thisisthe placeto
put logic that needs to lock or modify other database records before the SDOsS' updates are
written back to the database. This simple example identifies each OrderLine where the Price
field has been modified, finds the corresponding Item record in the database, and modifies that
record’ s Pricefield to match. (Thisalmost certainly isnot what real-world business|ogic would
want to do, but it serves the purpose of a demonstration.) The Item record is updated as part of
the same transaction as the OrderLine changes:

PROCEDURE beginTransactionValidate:

/:’: ______________________________________________________________________
Purpose: SBO Togic to execute at the beginning of the transaction.
Parameters: <none>

DEFINE BUFFER doline2 FOR orderlinfullo.

/* Set the price for the item record in the database equal to the
price in the OrderLine record in the SDO if it has been changed.
The Doline2 buffer allows us to compare the Before and After
versions of each modified OrderLine. */

FOR EACH orderlinfullo WHERE orderlinfullo.rowmod = 'u':

FIND doline2 WHERE doline2.rownum = orderlinfullo.rownum AND
doline2.rowmod = ''.
IF orderlinfullo.price NE doline2.price THEN
DO:
FIND ITEM OF orderlinfullo NO-ERROR.
IF NOT AVAILABLE(CITEM) THEN
RETURN "Item Record for OrderLine " +
STRING(orderlinfullo.ordernum)
+ " " + STRING(orderTlinfullo.linenum) + " not found.".
ELSE ITEM.price = orderlinfullo.price.
END.
END.
END PROCEDURE.

NOTES:

* Asandternativeto defining a second buffer for the Before version of a changed record,
as the previous example did, if you only need to know which fields were modified, you
can look at the ChangedFieldsfield of the update table record. If the condition istrue (the
Order and the Price or Qty of at least one of its OrderLines have been changed), then all
the OrderLines for the Order are re-read from the database, totaled, and the total placed
into the PO field of the Order.

. Thiskind of logic has to take place at the end of the transaction, because both modified
OrderLinesand unmodified OrderLines need to beread. Y ou want the total to reflect both
updates that were just made within the transaction, and any other OrderLines that were
also in the database but not modified in this transaction.
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Finaly, you definean endTransactionvalidate procedurefor the SBO. Thisisthe placeto put
logic that needs to execute within the transaction block, but after al of the SDO updates have

taken place. The procedure determinesif an Order record has been changed, and if the Qty or

Pricefield for at least one of its OrderLines has also changed.

In addition, becauseit isactually the ExtendedPrice that isbeing totaled, and the ExtendedPrice
is calculated by adatabasetrigger, thisvauewill be available only at the end of the transaction,
after the individual OrderLines have been written to the database.

To demonstrate returning an error from within the transaction, the foll owing code exampl e then
checksthe CreditLimit of the Customer record associated with the updated Order. It returns an
error message if the CreditLimit has been exceeded by thisnew Order total. If thishappens, the
whole transaction is backed out, the error message will be returned to the client, and the user
will be able to make whatever changes are necessary to be able to resubmit the updates
successfully. Or the user can back out of all the changesto al SDOs by choosing the Undo
button:

PROCEDURE endTransactionValidate:

/7‘: ______________________________________________________________________
Purpose: SBO logic to be executed at the end of the transaction.
Parameters: <none>

DEFINE VARIABLE dPrice AS DECIMAL NO-UNDO.
FOR EACH orderfullo WHERE orderfullo.rowmod = 'u':
/* Stick the order total in the order record, if the order
and at least one of its OrderLines' price/qty was updated. */
FIND FIRST orderlinfullo WHERE orderlinfullo.rowmod = 'u' AND
(LOOKUP('Qty', orderlinfullo.ChangedFields) NE 0 OR
LOOKUP('Price', orderlinfullo.ChangedFields) NE 0) NO-ERROR.
IF AVAILABLE(orderlinfullo) THEN
DO:
FOR EACH OrderLine WHERE OrderLine.OrderNum = orderfullo.orderNum:
dPrice = dPrice + OrderLine.ExtendedPrice.
END.
FIND Order WHERE Order.Ordernum = orderfullo.orderNum.
FIND Customer WHERE Customer.CustNum = Order.CustNum.
IF dprice > Customer.CreditLimit THEN
RETURN "This one order total of " + STRING(dPrice) +
" exceeds the Customer Credit Limit!".
ELSE ASSIGN Order.PO = Order.PO + " [" + STRING(dPrice) + "]1"
orderfullo.PO = Order.PO.
END.
END.
END PROCEDURE.
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After making some changes to the database with thislogic, the Order records will start to ook
rather strange. The valuesin angle brackets (< >) arethetotals of OrderLine quantities modified
within atransaction. The valuesin square brackets ([ ]) are the Order totals, that is, the total of
all ExtendedPrice values for al OrderLines for an Order, whenever both the Order record and
the Qty or Pricefields of one or more of the OrderLines have been modified within asingle
transaction.

11.8 Conclusion
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These examples show most of the important principles of defining business logic for SBOs:
. The SBO supports the same four server-side hooks for logic as the SDO:

—  preTransactionValidate, for validation checks or changes to be made to the
updated records before the transaction starts

—  beginTransactionValidate, for changesto be made to other related database
records, or to lock one or more related records for the duration of the transaction

— endTransactionValidate, for logic that needsto look at the state of the database
after al the updates have been applied

—  postTransactionValidate, for any logic that needs to execute after the execution
has completed

e The SBO canrefer to al of the updatesin al of the SDOs, using the logical ObjectName
that has been given to each SDO.

e Allof thelogicintheindividual SDOs continuesto be executed when they are used within
an SBO.

. The SBO can return error messages just as the SDOs can.

*  Any changes made by the business logic of the SBO are seen by the SDOs when they
execute the validation procedure of the same name.

e Any changes made to the updated records by the SBO are seen back on the client at the
end of the transaction, just as changes made by the SDOs, or by database trigger
procedures, are seen.
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Using the Toolbar and Menu Designer

In the Progress Dynamics framework, a SmartToolbar is a standard dynamic object you usein
your applications. The SmartToolbar is entirely data-driven. It supports both menu functions
and toolbar buttons that drive an application or application window.

The Toolbar and Menu Designer isthe tool that you use to create menu and toolbar items. Y ou
can a so define the actions the items initiate and group itemsinto bands and compl ete tool bars.
With the Container Builder, you can then place a custom Toolbar object onto any window in
your application. Progress Dynamics provides alarge number of prebuilt Toolbars and bandsto
use as a starting point when appropriate.

This chapter describes the Toolbar and Menu Designer. It guides you in creating Toolbars and
customizing existing ones. This chapter also describes the steps to build a new Toolbar and
placeit into an application window. Thereis also a completed sample that illustrates how you
can use a Toolbar to organize your application and provide much of the application’ s behavior.
This chapter discusses the following topics:

. Overview of the Toolbar and Menu Designer
*  Defining menu and toolbar items

»  Defining toolbar bands

. Defining SmartToolbar objects

. Menu translations

. Adding atoolbar to an application window
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12.1 Overview of the Toolbar and Menu Designer
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Y ou can access the Toolbar and Menu Designer (Toolbar Designer for short) as follows:

From the AppBuilder main window, select Build - Toolbar and M enu Designer.

From the Progress Dynamics Administration window, select Application - Toolbar and
Menu Designer.

The Toolbar Designer, shown in Figure 121, isa TreeView-based window. All the categories,
items, bands, and toolbars you work with are represented as nodes in the left-hand TreeView

control. The tab folders where you define these objects are displayed on the right when you
select a particular node.

# Toolbar and Menu Designer

=lolx|
File Edit Search Window Help
UMK

Moo l—_|<A”> +] Toolbar & Menu Designer
Toolbar type: | SmartT oolbar -
=3 Toalbar & Menu Desigrer

(23 tem Categories

(23 Bands

(22 SmartTaobar

Chaose an item ta wark with.

4

Figure 12-1: Progress Dynamics Toolbar and Menu Designer

Categories, Items, Bands, and Toolbars are all displayed in the TreeView control. Expanding a
parent node in the tree shows the objects under that parent. The root node is always Toolbar &
Menu Designer. The primary child nodes are Item Categories (which contains both Categories
and Items), Bands, and SmartToolbars.

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 /toolbar . 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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By default, the Toolbar Designer shows objectsfrom all Product Modules. To organize Toolbar
objects that you create, you should generally assign them to a particular Module. To do this,
select a Module from the drop-down list before you start defining Items, Bands, and
SmartToolbars. If you do this, it will be easier to locate and maintain your objects later. Since
the framework itself defines agreat many Items, Bands, and Toolbars for the framework tools
themselves, you will see all of these along with your own if you do not filter the objects by
Module. In many cases, however, you will want to integrate some of these built-in objectsinto
your own Toolbars. In this case, you must reset the Module drop-down list to <A11> because
these objects are not part of any particular Module.

NOTE: Template objects are not shown in the drop-down lists.

Selecting the Refresh button in the Designer’ stoolbar causes all nodes in the tree to collapse
and refreshes the contents of the tree.

The Search button brings up the Search Nodes dialog box where you can search for bands that
contain aspecific item. For example, in Figure 12—2 you can see that the First menu item in the
Navigation category is used in two different bands, called Navigation and NavRight (shown in
the Bands browser).

Iternz | Bands I
Categories: Bands:
Band Code Band Description Band Type -
MavRight MavRight MenukToolbar
- Tableio
-
Band Reference Label
Band Code* |Band Diescription® |Band Tupe* -
IF_xpand a category and click on an item to view all bands that contain that item Close I

Figure 12-2: Search Nodes dialog box
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Search Nodes

Items | Bands |

Categories:

& [Mone)

Ba Commit

Ba Mavigation

& Subhenu

- Advanced

- &pplication [icf_0000004%
- Aittributes [azmnu_000020
- Build [icf_00000151)

- Deployment [icf_0000010
- Desktop

- Diynamickenu

- Help

- Linkz [asmnu_00000350)
- Maintenance [asmru_ 000
- Menu (icf_00000047)

- M avination
4 I I »

If you select an item from the SubMenu category, you can useits label in other bands as the
band label or submenu. In this case, alist of bands that use the item’ s label is displayed in the
Band Reference Label browser in the bottom part of the dialog box. In Figure 12-3, the File
item, which isitself a SubMenu used to group other items, is used in a number of different
bands, including the StandardMenuBar, NavMenuBar, etc. Itslabel isalso used in anumber of
other bands, including many variants of the File band.

Bands:

Band Code Band Description Band Tupe -
CBMenuB ar Container Builder Menu Bar Menubar

Browsetdenubarie BrowsetenuB arisw MenuBar

MNavhdenuBar M avidenuBar MenuB ar

BrowseMenuBar  BrowsetMenuBar MenuBar

BrowsetdenuBatc BrowsetenuBa ol pdate MenuBar

FolderPageTop  FolderlPageTop MenuBar

Band Reference Label:

Band Code* Band D escription™ Eand Type® -
Fil=CB File et for Container Builder Submenu

lconE xit lconE xit MenuiT oolbar

File File Subbenu

Filz2 Filz2 Subtenu

-

IEHpand a categony and click on an iter to view all bands that contain that item

Close I

Figure 12-3:

Search Nodes dialog box: Items tab folder
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If you select the Bandsfol der tab at thetop of the Search Nodes dialog box, you can then expand
the Bands tree and select a particular band. The browser at the top right shows all the Toolbar
objects that use that band. For example, Figure 12—4 shows that the Help band isused in a
number of different Toolbars.

X

Iterns  Bands I

?:EEB lEFlIe meru for Eontalnerd Band Name Toobar Hame -

- FileLookup

- Fileh

F:I:N:\r:u Help ContainerBuilderT oolbar

- FileTablelOMod (FieTablsio o |1 ObicTap

- FileTablelOLpd [File tableinLlp | HelP NavT oolbar

- GSMSE-Opt [Session Type Op | Help FolderT op

-~ GSTRY OPT [Record Version | Help MenuCantroller

- Help Help FolderTopMoSDO =

- |CFAF-&ppl [&pplication Option

:EE&EBDUIldl [[l|3:)u||d|] t Ot Menu structure code |Dbiect filename -

Depl [Deplayment Optiol

- |CFAF-Prmt [Print Options)

- |CFAF-Secu [Security O ptionz]

- |CFAF-Sesn [Session Options)

- |CRAF-Spst [Systern Options]

~ICFAF-Tran (Transaction Dnt_io'Ll _l;l
Ll—f » q »

IExpand 3 band type and click on a band ta view all SmartToolbars that contain that band Cloze I

Figure 12—-4: Search Nodes dialog box — Bands tab folder

If a band has been merged into awindow’s Toolbar using the Band/Object association, then
those window objects are displayed in the browser at the lower right.

The split bar is a selectable object between the TreeView control and the display panel on the
right. By positioning the cursor over the split bar and dragging it to the right or left, you can
changetherelative size of the TreeView panel and the right-hand display panel, in order to see
al the sublevels of nodesin the TreeView. Y ou can also resize the entire window as necessary
to avoid having scroll barsin the tab folders on the right.

12.1.1 Defining menu and toolbar items

An Itemisan object that represents asingle el ement of aToolbar or Menu (or both). In amenu,
it can be visualized as a menu item with alabel. It can also simply be alabel or a separator
between other items. InaToolbar it isrepresented as abutton with either atext label or abitmap
Icon. Unlessitisjust alabel or separator, an item will cause some action to occur wheniit is
selected. Items are the basic building blocks from which you will build up al your Toolbars.
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12.1.2

Defining categories

Categoriesare used simply to group Itemsin any meaningful way. To define Items, first expand
the Item Categories node in the TreeView. A list of all existing categories appears. The
categories Commit, Navigation, SubMenu, and Tablel O are already defined as part of the
framework. A great many Items also have no specific category, and these are displayed under
the (None) category heading. Y ou arefreeto use this category, but usually you should organize
your Itemsinto meaningful categoriesjust to keep track of them more easily. In addition, if you
want a group of Items to have a specific SmartLink associated with them by default, you must
define this at the level of the Category explained below.

Figure 12-5 shows alist of Categories. If you expand a Category, you see al the Items under

that Category.
* Toolbar and Menu Designer o =] ]
File Edit Search Window Help
O o# 4P
Module: [ <2l o || ety
Toolbar type: | SmartToolbar 'I
ED Toolbar & Menu Designer
[=1-(Z3 Item Categories !
- [None] Categories
- {E Commit (Commit action iterms Category label: INaVIgatlon
1 [E Mavigation [Navigation actic Deescription: [Mavigation action items
o= E;Sstt Item link. default: |navigation
Mext  Source % Target
o e Py ¥ System owned
@ Subkenu [Subkenu items)
[+-(Z] Tableio [Tableio action itern:
-1 Bands
-2 SmartTookbar
Save | Beset | Add | LCopy | Qeletel Cancell
4] I b
|Choose an item bo wiork with. v

Figure 12-5:

NOTE:

Toolbar and Menu Designer - Category tab folder

This screen capture shows a few more categories than you will see when you open
your Toolbar Designer, because of various sample objects, some of which you will
be defining yourself.
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Adding a new category

To add a Category, do one of the following:

. Right-click on the Item Categories node and select Add Category, as shown below:

-3 Tookba & Meru Dengne

= 2] [[Rars—i-
- (2 Add Catagory

¥ (=] Comnmnit

. Or, select any existing Category, then choose the Add button in the Update panel of the
Category tab folder on theright.

If an Item publishes an event when sel ected, you should specify thelink name used to categorize
this event when you define the Item in the Item Link Default field. If no item-link is specified,
the event is published from the container.

A Toolbar can be a Source or Target for any humber of different SmartLinks (or just Links for
short), which are used to communicate events and messages between the different objectsin an
application. For example, a Navigation band in a Toolbar publishes the fetchFirst event when
the user choosesthe First button or sel ects the equival ent menu item. Another object, such asan
SDO, is subscribed to this event in the Toolbar automatically when there is a Navigation link
between the two objects. When the event occurs, the procedure named fetchFirst in the
subscriber is executed and the subscriber can in thisway respond to the event. The publisher of
the event is called the Source, and the subscriber isthe Target.

The First Item publishes the fetchFirst event. Likewise, the Next, Prev, and Last Items publish
fetchNext, fetchPrev, and fetchL ast respectively. Collectively these are referred to as
Navigation events. The Navigation link defines the association between objects for all of them.

In a case where the events are grouped in thisway, you can organize the corresponding Items
into a Category wherethe link nameis defined. Thiswill then become the default link name for
al Itemsin the Category. Specify the name of thelink, and whether it isthe Source or the Target.
Any toolbar containing Items of this Category will then be a candidate to establish the proper
link. If thereis no default link for the Category, leave this field blank.

12.1.3 Creating a category

In these sections, you will go through the stepsto build an example. These steps will help you
to understand how Toolbars are constructed and how they operate.

Follow these steps to create a new Category:
1 ¢ Right-click onthe Item Categories node, then select Add Category.

2 ¢ Enter Tutorial asthe Category Label, and some meaningful description.
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3 ¢ Thereisno link associated with the new Category, so leave the Item Link Default blank.
The setting of Source/Target does not matter in this case.

4 ¢ Set the System Owned toggle box to Falsein this and al other new Items and bands that
you define as part of this example.

12.1.4 Defining items

An Item can be amenu item in amenu or atool in atoolbar or it can be both. It isavisua
representation used to perform an action within the application. The item can publish an event,
run a procedure, or launch another application window. When in atoolbar, the Item can be
visualized as a button, label, or separator. Items can be reused in multiple bands.

To create anew Item, do one of the following:
. Right-click on the Category where the Item isto go, and select Add Item. Figure 12-6

showsyou al the data that can be entered for an Item. The First button for the Navigation
category is used as an example.

. Select any existing Item and then choose the Add button in the Update panel in the Item
Maintenance tab on the right.

* Toolbar and Menu Designer B |E| 1[
File Edit Search Window Help
S He
Module: [ <Al | Item |
Toolbar ype: | SmartToolbar 'I (toen referancaleilsl— [ Under development [ Spstem owned
-2 Toolbar & Menu Designer . I _ - - I Disabled I~ Hide if disabled
Categaries ource anguaga.lEngL:Lsh - United Stac 7| ke [PTEOREDRP =
[Mone] Item type: IAction [Button or Menu [tem] j 5
Cammit [Commit action item: n MDdUIE-I<N°ne’ j
o - Menu label: [&First i
Mavigation [Mavigation acti Narration: ;I
= Description: @'— LI
Last hction Toolbar e e
ge“‘ Aetion type: [PUBLISH - Labet [5First
TEw -
Smoketest Action; |fetchFirst Tooltip: |First
SubMenu [SubMenu items) Parameter: Style: =
Tablein (Tableio action item L i e — P
3 m/imgyfiret.gif |
B (1 Bands : @ 1«
&[0 SmatTookar gt s |52
[ Other
Categony: |Navigarion - Create evant'l
Security action; [First Meru drop function
Enable Flulel Hide FluH Alternate Image HUH Spntax Helpl
QueryPosition=LastR ecord NatFirstdast and canh avigate() d
Save I Feset | Add | LCopy | Delete | Cancell
Ll I
|Ehnose an itern to work. with, 7

Figure 12-6: Toolbar and Menu Designer - Item tab folder



Using the Toolbar and Menu Designer

The Item Type can be one of the following:

e Action — Specifiesthat thisis a user action that appears on amenu or toolbar. When on
atoolbar, the item is visualized as a button. When on amenu, theitemisvisuaized asa
menu item.

. L abel — (for menusonly) Indicatesthisitem will be used strictly asasubmenu item. That
is, it defines alabel to be used to identify a submenu defined separately.

. Placeholder — Used as a placeholder for dynamic menus or toolbar bands. Each
individual container where the Toolbar object is used can defineits own band of itemsto
be inserted in the spot reserved by the placeholder. (See the “Band object associations’
section for more information on how thisis defined.)

. Separator — Can be specified when the action is on either atoolbar or menu. When on a
menu, arule (a separating line between items) is created. When in atoolbar band, aline
appears separating the buttons. Thistype of item cannot be added to atop-level (MenuBar)
menu structure.

Rules

Rules are used to enable/disable items, hide/view items, or swap images in toolbar buttons. A
rule contains a delimited list of either function references or properties that specify alogical
result (either Yesor No):

Syntax: [ property | function ] = Tist [ AND | OR ] ...

property

The name of a property whose value is retrieved across the specified Item link. This can
be any SmartObject property defined in the object across the Item link.

function
A function that is executed across the specified Item link
Tist

A comma-delimited list of values that is compared to the property or function result. An
OR comparison is performed.
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Y ou can define rules to change the state of Items in the following ways:
. Enable Rule — Defines whether the item is enabled.

. Hide Rule — Defines whether the item will be hidden or viewed. A logical YES result
hides theimage. A NO result displays the image.

e Alternatelmage Rule— If thereisan alternate image defined (Image 2), this definesthe
criteriato show either Imagel or Image 2. A True result swapsthe image with Image 2. A
False result swaps the image with Image 1.

Here is an example from the Enable Rule for the First navigation button:

QueryPosition=LastRecord,NotFirstOrlast and canNavigate()

QueryPosition isan SDO property that keepstrack of whether the SDO’ s query is positioned at
the beginning, the end, or somewhere else in the data set. The expression

“QueryPosition=L astRecord,NotFirstOrlast” means “|F QueryPosition = LastRecord or
QueryPosition = NotFirstOrLast”. In other words, if the SDO query is positioned on the
LastRecord or positioned somewhere in the middle, then it is appropriate to enable the First
button to allow the query to be repositioned to the beginning.

The canNavigate function is defined for SDOs also (in the super procedure data.p, among
other places). It returnstrue if there are no dependent uncommitted updates pending that need
to be committed before the query can be repositioned. If both the QueryPosition and
canNavigate conditions are met, then the First Item (menu item or toolbar button) is enabled.
Similar rules are defined for the other navigation Items (Next, Prev, and Last).

Here is another example for the Save Item in the Tablel O Category, which groups buttons and
menu items used in the update bands of toolbars:

NewRecord=add, copy or DataModified

The NewRecord SDO property is set to Add if anew record is being added. It is set to Copy if
anew record is being created based on an existing record. Otherwiseit is blank. The

DataM odified SDO property is True if an existing record has been modified on the screen but
not yet saved. If either of these conditions is met, then the Save Item is enabled.

For more information on SmartObject properties and functions you can use to form rules for
changing the state of your Items, refer to the Progress Dynamics ADM2 API Reference manual.

NOTE: If you create arule using custom properties, remember to definethe propertiesin the
class. The class must also contain a get function to retrieve each new property.
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12.1.5 Creating items
In this section you will define the following different Items for your example Toolbar:

e A set of Cut/Copy/Paste Items, which will be viewed both as menu items and as toolbar
buttons

e A Label menuitem to group Cut/Copy/Paste when they appear on the menu
e Another Label menu item to provide access to the built-in navigation band

e A Label menuitem that will be used as a placeholder for another band to be merged into
the toolbar at run time

e AnAction menu item to launch the Progress Dynamics Administration menu

The Cut/Copy/Paste actionswill run aprocedure that you will writein acustom super procedure
supporting the Toolbar.

Figure 12—7 shows a sneak preview of what the final Toolbar will look like, placed into a
Customer maintenance window.

* Customer Maintenance [ =101 x|

Flle Edit Search Moddes Help
g Eo xle e olB iR
Customer |Q.defsJLine=]

Cust Nure: |B M ame: IUrpon Fiisbee

Address: [Ratipalku 3

City: |E|e|n |U1|9'ma
Country: [Firdarid Fostal Code: [ 45321
Sales Rep: | GPE / Gilles Ehier (Bretagne) =l
CreditLimit 27,600 | .| Bakance: [427. 63 |
Tems: |Net30 Discourt |25%
Fax | Fhene: [(503) 532 5471
Email |

Emtact]Urpo Leppakoski

Cornments:
Ship all products 2nd Day Air.

Figure 12—7: Example toolbar
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File menu

The File menu, shown in Figure 12-8, is a standard, predefined Progress Dynamics File menu
that you will add to your Toolbar.

File Edit Search Modulg
Addrecord  Alb+A
Copy record  AlE+C
Delete record  Alt+D

Madify recard Al
Yiew record - Al

Save record A4S
Reset record  AlHR
Canee] recard AlkL

FilEEr. .. A6
Transiate. . .

Print St ..

Exit Alc+x

Figure 12-8: File menu

The update-related itemsin thismenu (Add, Copy, Delete, Maodify, View, Save, Reset, Cancel)
will also be buttons. Menu items and toolbar buttons are always enabled and disabled together,
asappropriate for the current state of the maintenance operation, and as defined by the Rulesfor
each item. In this case, for example, no changes have been made to the current record (so the
DataModified property is False). As aresult, the Save, Reset, and Cancel items, both as menu
items and as toolbar buttons, are disabled.

Edit menu

The Edit menu item, shown in Figure 12-9, contains three other items that define Cut, Copy,
and Paste operations.

Edi Search  Mod)
Copy  CorbC
Cut Oy
Paste Jorkk

Figure 12-9: Edit menu
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Search menu

These samethree operations are al so avail abl e as buttons on the toolbar. The Search menu item,
shown in Figure 12-10, will be a new label to which you will attach a standard Progress
Dynamics Navigation band.

Search  Modules  Held
First  Alt+LUp
Free AlbLest
Hext Alk+Right
Last  Alt+Dawn

Figure 12-10: Search menu

These items will also be seen as Navigation buttons on the toolbar.

Modules menu

The Modulesitem, shownin Figure 1211, isalabel under which you will placean Action Item
to launch the Progress Dynamics Administration window, as shown in Figure 12-12.

. =10l x|

File Application Deplovment  Security  Session  System Iran.saction Links ‘Window Help
XIEET Y- A o

Jesdrin User |Dfault Company [09/15-2003

Figure 12-12: Progress Dynamics Administration window

Help menu

Finaly, the Help menu item bringsin the standard Progress Dynamics Help menu.
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Creating items

Follow these stepsto create this set of Items:

1 ¢ Right-click on your new Tutorial Category and select Add Item:

¢ i
¥ [ Bands S
B[ SmaitTc Delete

a)

b)

€)

Create the Label item for the Edit function, which will group together the cut, copy,
and paste operations that you define next.

Enter tEdit for the Item Reference, Edit L abel for the Description, & Edit for the
Menu Label.

Select L abel asthe Item Type.

Enter a Narration such as “Edit label for use with cut/copy/paste operations.”
Because this Item isjust alabel, the Action list is disabled, because no action is
associated with alabel.

Choose Save to save thisfirst Item.

2 ¢ Choose Add in the Item Maintenance tab to create the next new Item. Follow these steps:

This next Item isthefirst of three Action items that will run a procedure to perform cut,
copy, and paste operations in the window where the Toolbar is placed.

a)

b)

c)
d)

12-14

Enter tCut asthe Item Reference, Cu& t asthe Menu Label, Cut asthe Description,
and Action asthe Item type.

To define a short-cut key for the Item, choose the K ey button to display the Record
Menu Accelerator dialog box:

x

Przes the keys you want 1o a2:ign 23 the Aoeelestor Eey.

e lhem: fCut

ﬂ:cdudm"\wim
OK | ool | StopRecad| e |

Press the control sequence CTRL-X, then choose OK to save this sequence.

Enter the Narration “ Cuts the current select and putsit on the clipboard.”
Because you chose an Item Type of Action, the Action Type list is enabled.
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e) Select RUN from thislist.

f)  Enter EditAction asthe Action. Thisisthe name of an internal procedure that you
will write alittle later to perform the Cut operation.

g) Enter Cut asthe parameter. Thisvalue will be passed asa CHARACTER literal to
the EditAction procedure, so that it will know what kind of action to perform.

3 ¢ To make the cut, copy, and paste operations become toolbar buttons, as well as menu
items, follow these steps to define those attributes of the Item next:

a) Inthe Toolbar section of the Item tab, the value Cut should be set for you asthe
default for the Label. Since you will be displaying the Item in the toolbar using an
image, the label does not matter, so leave this as the default value.

b) Choose the Image 1 button to display the following dialog box:

x4
File: g First. gif
ffrst. aif l4

File Type:
| 41l Picture Files i
Drirectony: v PBreview
Iry\img ﬂ Edit Path... Browse...
ak. I Cancel | Help |

c) Selectry/imgastheDirectory, and then locatethe objectcut.bmp imagefileinthat
directory.

d) Choose OK to select it.
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€)

f)

(Optional) Alternatively, you could click the drop-down arrow next to the Imagel
label and select PicClipl. If an image is the importation of a graphic file, aPicClip
isthe importation of a cropped piece of a graphic file. Y ou could keep all of your
icons in one compact file and use this feature to clip the appropriate icon out of the
file. When you select a PicClip image, you must also enter the offsetsin the format:

image, x-offset, y-offset, width, height

Choose Save to record your definition of the Cut Item. All of your data should look

= [:l Toalbar & Meru Designer

- [Z0 tem Categories

E-(E (None)

(Z Commit (Commit action items

(Z Mavigation (Mavigation actic

=-E] SubMeru [SubMenu items)

=& Tableio (Tableio action items
o= dddrecord [add)

Madify recard (falderpd
Reset recoid [reset]
Save record [save)
Update record [update]
o mm Mgy record (folderview)
-1 Bands

[#-(C3 SmantToolbar

|

like this:
* Toolbar and Menu Designer ol x|
Eile Edit Search Window Help
J oK P
Mndule'lh \teml
Toolbar lype:lm i lelelence.lCDW— [~ Under development [~ System owned

[~ Disabled [ Hide if disabled
Source \anguage.lxngllsh - Uniced Stat v key BT Cloar
Item type: IAcllun [Button or Meru ltem] T
Module: [ <mone> |
Menu label: I&Cnpy record N
amation, ;I
Drescription: IEDDy record ;I
[ Action Toolbar
Action type:IF'UBLISH ‘I Label: |ECopy
Action: |copyRecord Toalip: |Copy record
Parameter: Style: bt
Label substitute: Imagel = |rw/fima/copyrec. gif EI
Item link: Image? = _I
[ Other
Category: I Tableio -I Create event:
Security action: ICDDy Menu drop function: I
Enable Rule | Hide: F\u\ﬁl Altemnate Image F\u\ﬁl Syntax Ha\pl
RecordState=Recordtvailable and Editable and DataModified=no and canM avigate() ;I
=

Save I Heset | Add | Copy | De\elel Cance\l

[Choose an item ta work with,

In this case, only the Cut and Edit Items will be displayed as anode in the Tutorial
Category inthe TreeView. The rest of the I[tems you will create next.

4 ¢ To createtwo more Itemsjust like the Cut item, follow these steps:

a)
b)
<)
d)

Choose Add to create the first Item.
Giveit the Item Reference, tCopy.
Defineits shortcut key to be CTRL-C.

Pass Copy as the parameter for the EditAction procedure.
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5¢

6 ¢

e) Choosetheafcopy.bmp imagefileto represent it inthetoolbar. All the other choices
should be the same as for the Cut Item.

f)  Choose Add to create the second of the two remaining edit items, the Paste Item.
g) Givethisan Item Reference name tPaste.

h) Defineits shortcut key to beCcTRL-V.

i)  Pass Paste as the parameter for the EditAction procedure.

j)  Choosethe afpaste.bmp imagefileto represent it in the toolbar.

Follow these steps to create alabel for amenu item to which you can add other related
application modules, so that the user can invoke these from the window that contains your
new Toolbar:

a) Add another new Item.

b) Giveitthe Iltem Reference, tM odule, amenu label of & M odules, and a Description
of Module Label.

c) Select the Iltem Type, Label, and give it an appropriate narration as a description.
d) Choose Save to complete the Modules Item.

The next Item you create (using the following steps) will launch a dynamic container
object when selected, the Progress Dynamics Administration menu controller window:

a) Choose Add to create another Item.

b) Giveit an Item Reference of tAdmin, amenu label of & Admin, and a Description
of Progress Dynamics Administration.

c) Select anItem Type of Action.

d) Select Launch asthe Action Type. This changesthefield below the Action Typeto
be Object Filename.

e) Enter the name of the Administration control window, afallmencw.

NOTE: Note the difference between choosing an Action Type of RUN, which will run
an actual 4GL procedure, and LAUNCH, which will make the framework read
the Repository records for alogical object that has no procedure, and instantiate
it as adynamic object.
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f)  Savethe Admin Item.

g) ChooseAdd to create onefinal Item. Thiswill be another label item used to provide
access to aNavigation band of items aready defined for you in the framework.

h)  Givethe new Item an Item Reference of tSearch, amenu label of & Search, a
Description of Search Label, and an Item Type of L abel.

i)  Choose Save to complete the definition of thisfinal item.
After the discussion of Bands in the next section, you will define bands where you will group

these items together.

12.1.6 Copying nodes

To create a new node by copying an existing one:
1 ¢ Select the source node in the treeview.

2 ¢ Click the Add button at the bottom of thetab. The framework createsacopy of the selected
node and displays a set of identical valuesin the tab.

3 ¢ Givethe new node a new unique Band code and a new unique Band description.
4 ¢ Change other values as necessary.

5 ¢ Click the Save button.

12.1.7 Editing nodes

To edit an existing node:
1 ¢ Select the node in the treeview.

2 ¢ Click the Edit button at the bottom of the tab. The framework enables al the appropriate
fields for input.

3 ¢ Change values as necessary.

4 ¢ Click the Save button.
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12.1.8 Deleting nodes
To delete an existing node:

1 ¢ Sedlect the nodein the treeview.

2 ¢ Click the Delete button at the bottom of the tab. The framework displays a confirmation
message:

Record Deletion x|

@ Do you wizh to delete the current record?

3 ¢ Click Yes.

12.2 Defining toolbar bands

A band (also referred to in Progress Dynamics as a menu structure) isalogical container for a
seriesof Items. It servesasagrouping mechanism for aset of Itemsthat should be used together.
Y ou canvisualizeit asasubmenuinamenu, or asaband (avisua group of buttons) inatoolbar.
To help organize bandsin the Toolbar Designer’s TreeView, bands are grouped into the
following subgroups:

. MenuBar Bands — Top-level menu bars that appear on a container.

. Submenu Bands— Menu bands that are parented to the menubar or to another submenu.
e Toolbar Bands— Those that only appear in atoolbar.

. Menu & Toolbar — Bands that can appear in both a toolbar and a submenu.

Bands are aso hierarchical in nature and can contain child bands. Y ou can identify an Item
within the band as having a child band. In amenu, this creates a submenu for the Item. Y ou can
reuse bands in multiple SmartToolbars.
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To define anew Band, follow these steps:

1 ¢ Expand the Bands node in the TreeView, then expand the appropriate sub node.

2 ¢ Right-click on the node and select Add Band:

=1 Toober Bands

- T Eands
—
+
=) beni & T oolbar Bands

Figure 12-13 shows the fields that you can enter to define a new Band.

* Toolbar and Menu Designer
File Edit Search Window Help

=10l x|

U kP

Madule: [<A1l> =] Band | Band Objec]

Toolbar type: | SmartTaclbar a7

E|[:| Toolbar & Menu Designer -
D Itern Categories

B (I3 Bands [Bands -
(] Meruar Bands Band code: IA?Altnb
=] {3 Submenu Bands Bland description: IAltributes
- A2Atnb [Atibutes]
B A20bjects (Smart Ok Product module:laf—objz / ICF Objects j
-E A20biTyp [Object Ty Band type:ISubmenu d
B AZTieewiz [Treavie
B A2vMaint [Versiaring Itern ref. used for label: IASMNU_DDDDZUS4 ﬂ
"B A2Setup [Versionin Item label: I&Allribules
CBAdvanced [Advar
ClazsOptionBand [Cl. Detailed description: ;I
File b
File14
File2
File3 LI

Filed

-

I~ Disabled

I Hide band

¥ System owned

™ Under developmen

File&

File?

Fil=g

File3

FileCE [File menu for
FileLookup

E!Eeﬂ?nu v| Saye | Heset | Add | LCopy | Qeletel Eancell
4 I 3

oo oy oo o ook oo o o

|M enu struchure code

Figure 12-13: Defining toolbar bands
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12.2.1 Adding items to bands

Onceyou have created anew Band, you must add Itemsto it. Y ou need to group these Itemsin
aparticular sequence that identifies the order in which you want them to appear in the Band.

To add an existing Item to a Band, follow these steps:
1 ¢ Right-click onthe TreeView node for the Band.

2 ¢ Sdlect Add Item to Band. The Band Item Maintenance folder appears.

12.2.2 Displaying band items and adding items on the fly

The Band Item Maintenance folder has a second tab labeled Item (add to Band). Select thistab
to see the detailed information for any Item you have selected. If you want to add an Item that
does not yet exist:

1 ¢ Choosethe Add button.
2 ¢ Enter the Item information.

3 ¢ Choosethe Save button. The Itemis created and added to the current Band in one step (in
sequence after the previously selected Item).

12.2.3 Band object associations

Y ou can associ ate an object with one or more menu structures. When the container of awindow
isinitialized, it searchesfor al associated menusfor all objects contained within the window. It
then inserts or merges each menu structure into the menu or toolbar. Y ou can al so specify where
to merge the menu bands by specifying a placeholder item within the menu hierarchy.
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Figure 12—-14 showsthe Band Object tab using the Progress Dynamics Session Options band as
an example. Asyou can see, the Progress Dynamics Session Options band is associated with a
large number of different container objects, as shown in the Object Filename browser field.

* Toolbar and Menu Designer i o [w] o3}

Eile Edit Search ‘Window Help

g oM P

Mndule'lh Band Iterr Item [add to Band]l
Taolbar type: | SmartT oolbar ]' tem reference: [ICF_00000157 [~ Under development v System owned

- B GSMSE-Opt [Sessiora 5 ; - - [~ Disabled [ Hide if disabled
GSTRY OPT [HEEDf ource language: IEhgllSh - United Stac « Key I Clear |
* Help Item type: IAclion [Button of Menu ltem] I I - J
ICFAF-4ppl [Appicat T — odule: [<Wone~
2:5et Site M umbs
|CFAFBud [Build] REIEleLell|*5et Site Humber Warration:
ICFAF-Drepl [Ceployn Dresciiption: ISElS\te Mumber

ICFAF-Prmt [Print Dpt —Action Toclbar

IEFAF-Secu [Securt Astion type: [LAUNCH -] Label

ICFAF-Sesn [Sessior

3 " i
ICFAF-Syst [System [ Obiject filename: |gsmslse L ﬂ"Sel Site Nurnber Fol Tooltip:
Set Site Mumber Run with attribute: ﬂl Style: bt

Contest Help Cor Label substitute: Imagel * _I

Message Control
Sequence Contre Itern fink: Image2 -

Entity Control [icf [ Dther

E nitity Imnpait [ich Categary: |<None> ‘I Create event:
= Filter Set Mainten Securily action I Menu drop runcnnn-l
ICFAF-Tran [Transac

OGOption [Object Ge Enable FMEI Hide Hulal Altermate Image Hulal Syntax He\;i

B

B

B RCYAG OPT [&tibu

g SCMOpt (SCM Optin =]
B

4

Il
=l

B
-8
=B

“windou
zICF-Link [Extra Link

El

(] Toolbar Bands ]
_ r\—;.g,,-ft"i&juu'balBandg_ld Save I Beset
»

|Ehnnse at item ko work with A

=

add | Com

Delete | Cancel

4

Figure 12-14: Toolbar and Menu Designer — Band Object tab

To add an object association, follow these steps:
1 ¢ Choose the desired band node.
2 ¢ Select the Band Object tab.

3 ¢ Choose the Add button in the Update panel.
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Toillustrate, consider the File band that contains the items shown in Figure 12-15.

File

— Placeholder 1
— Separator
— Add

— Copy

— Delete

— Save

Figure 12-15: File band

Assume that a Navigation band isto be merged into the File band at the Placeholder 1 position.
Figure 12—16 shows the results.

Fle RAle
Arst Nevigation > Hrst
Pev Prev
Ddete
A Save
Gopy
Deete
Sve
Insert Qbrrerunat cheded Insert Lbrreru deded

Figure 12-16: Merging bands: results
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Figure 12-17 shows an example to make it a bit clearer how bands are defined and merged.

* Toolbar and Menu Designer =10 x|

File Edit Search Window Help

O P

Module: [<A1 =] Benditem | ttem acd to Band)]
Toolbar type: [ SmartT oolbar 'I

=3 Toolbar & Menu Designer =
-2 Item Categories
=-{1 Bands Band ltem
=23 SmantT oolbar el
E g:i:z:lgz::::ﬂoumale Item reference: |Dynamictenu ﬂ Label I
-5 BrowseT oolbatview (BrawseT: Itemn deseription: |Dynamichienu Type |P\aceholder

E ContainerBuilderT oalbar [Conte tem sequence: I2
E DynToalbar [Default toolbar]

5 FilterT aolbar Submenu!subband.l ﬂ
B FolderPageTop I
B FalderTop
5 FolderTopNa500
- LookupToolbar
= MenuController

EHF MenuController
File »» [Filekenu]
(I cdvnamicmen:
Window > [Window)
Help »» [Help)
MenuFunction

‘windows

loonEsit
= NawToolbar

g EE.‘?.T_DTD__.L_. _l;l Save I Beset | Add | Copy | Deletel Cancell
4 »

|Choase an item to work with.

enuContraller MenuController

Figure 12-17: Toolbar and Menu Designer — Band Item tab

Figure 12-17 shows expanded parts of the MenuController Toolbar. Thisisthe standard
Toolbar that appearsin the type of dynamic window called a Menu Controller, which you have
already seen in the Progress Dynamics Administration window, and perhaps also as the main
window of the sample application in the Getting Started with Progress Dynamics manual. As
you can see, the MenuController Toolbar contains four Bands. a MenuController band, a
MenuFunction band, a Windows band, and an | conExit band.

The MenuController band in turn contains four sub-bands: File, DynamicMenu, Window, and
Help.

Any bands that you merge into a container with the MenuController Toolbar appear in the
location identified by the DynamicMenu placeholder band. Since this band appears after the

File menu, and before the Window and Help menus, the merged band or bands also appear in
that sequence.
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Figure 12—17 shows that the Progress Dynamics Session Options band is associated with, or
merged into, a number of different container objects. The Progress Dynamics Administration
window, named afallmencw, is one of these. In that window, it has a Band Sequence of 6,
meaning that it is the sixth sub-band to be inserted into that one placeholder following the File
menu. (In fact, because some of the sequence values are not used, it is the fourth sub-band
merged in. In other words, sequence values do not need to be contiguous, only in the proper
relative order.) The Progress Dynamics Administration window in Figure 12—18 shows the
effects of this.

* Administration 1 -10] x|
Fil= Application Deployment Security  Session  System  Transaction Links ‘Window Help
el N S P |
[esdrin User |Default Company |03/15-2003

Figure 12-18: Progress Dynamics Administration window example

The Application, Deployment, Security, Session, System, Transaction, and Links subbands
have all been merged into the placeholder for the MenuController band, appearing between the
File band and the Window band.

If you drop down the File menu, you will seeall the itemsthat belong to the FileMenu band, as
shown in the TreeView structure. Thisincluded Re-Logon, Suspend, etc.

The Window band contains a single item that lets the user alternate between having multiple
windows for different data items and having them displayed in a single window. For example,
if one Customer is selected in a Customer Object Controller or browse window, it brings up the
Customer Maintenance folder. Then if another Customer is selected, thistoggle box determines
whether a second instance of the Customer Maintenance window comes up for the second
selected Customer.

NOTE: If you follow thisthread by walking through this set of related elementsin the
Toolbar Designer, you can find out alittle about how this works. Selecting the
Window band (not to be confused with the Windows band), you will seethat it
contains an Item called multiwindow. If you then locate this Item under the <None>
category, you will see that the property that is alternated on and off hereis called
MultilnstanceActivated. This property is examined by the framework code at run
time to determine the correct behavior.

The Help band contains the usual Help options.
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The MenuController band has two more sub bandsin it: a Windows band (different from the
Window band), and an IconExit band. They are both defined as Menu& Toolbar Bands. The
toolbar buttons that appear at the left side of the Menu Controller window are the toolbar
visualization of the Items in the Windows Band. These Items provide accessto M S Windows
applications such as Excel and Word. Inthe MenuController hierarchy, the same Windows band
isalso asub band of the File menu. These same functions will appear as menu itemsin a
submenu under the File menu. The IconExit band defines the Exit button that appears on the
right side of the Menu Controller window.

So thisis how you can use Bandsto form parts of alarger whole, represented by the Toolbar
object itself, which you will examine in more detail in the next section.

Before you do that, however, you have some bands of your own to define as part of the example
exercise.

12.2.4 Creating bands

This section describes how to put together the Items you created in the previous section to form
Bands.

Y ou will create the following three bands:
*  An Edit Band, where you can group the Cut/Copy/Paste Items.

* A ModuleBand, where you can mergein an appropriate other band or bands for a specific
container window.

*  Atop-level MenuBar band, where the other new bands and a couple of standard Progress
Dynamics bands such as those you have looked at will be grouped together.

Follow these steps to create these bands:
1 ¢ Expand the Bands node in the TreeView.
2 ¢ Right-click onthe Menu& Toolbar node, then select Add Band from the pop-up menu.

3 ¢ Enter aBand Code of tEditBand, aDescription of Edit Band, and an appropriate Detailed
Description, such as“Thisband is used to contain the cut/copy/pasteitems.” Because
you added this band under the Menu& Toolbar node, the Band Typeis properly set to that
value.

4 ¢ Choose Save to complete this Band definition.

5 ¢ Choose Add in the Band Maintenance tab to add a second new Band.
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6 ¢ Enter aBand Code of tModuleBand, a Description of Module band, and a Detailed
Description: “ Thisband isto be merged for the customer maintenancewindow.” This
isto be a SubMenu Band.

7 ¢ Becauseyou just chose Add rather than first selecting the SubMenu nodeinthe TreeView,
change the Band Type to SubM enu.

Because thisis a SubMenu band, it needs a L abel, which when selected brings up the
submenu. The Label needs to be an existing Item of that type.

8 ¢ Enter tModule as the Item Reference used for Label.
9¢ Choose Save to complete this Band.

10 ¢ Choose Add once moreto create athird new Band. This Band will represent the top-level
menu for your Toolbar. Under it you will place the Edit Band, the Search Item that you
created earlier asa L abel for the built-in Navigation Band, a standard File menu band, a
standard Help menu band, and a DynamicMenu placehol der where the Module band will

go.

11 ¢ Enter aBand Code of tStandard, a Band Description of Standard MenuBar, a Band
Type of Menubar, and the Detailed Description: “Thisisthe standard top-level menu
bar for maintenancetoolbars.”

12 ¢ Choose Save to save this fina new Band.

Since there are alot of elementsto a complex Toolbar, and you need to create and organize
objects at several different levels, it isimportant to design your Toolbars and their contents
before you start creating them. In particular, explore the Items, Bands, and Toolbars that come
with theframework to save yourself the troubl e of creating something similar from scratch. And
organize your own new objectsin such away as to permit maximum reuse. Thisway you will
not only save yourself devel opment and maintenance chores, but al so provide amore consistent
interface for your application.

Associating items with bands and subbands with other bands

Follow these steps to associate Items with Bands and SubBands with other Bands.

1 ¢ Select the Edit Band node that you created in the previous steps. This node is under the
Menué& Toolbar node. Notethat it isthe Band Description, not the Band Code, that you see
inthe TreeView.

2 ¢ Right-click on the Edit Band, then select Add Item to Band from the pop-up menu.
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3 ¢ Add thefollowing three Band Items. For each of these you need only specify the Item
Reference and the Item Sequence:

. Copy — 1
. Cut—2
. Paste — 3

4 ¢ Save each of thesein turn to associate them with the Edit Band.
5 ¢ Select the Module Band from under the SubMenu node in the TreeView.
6 ¢ Right-click on the node, then select Add Item to Band.

7 ¢ Addasingle Item to the Band: the tAdmin Item with a sequence of 1. This places the
menu item that brings up the Progress Dynamics Administration window under the
Modules menu item.

8 ¢ SavethisBand Item.
9¢ Select the Standard Band from under the MenuBar node, and right-click on it.
10 ¢ Add these five Itemsto the Standard Band:
. File, with an Item Sequence of 1 and a Submenu/SubBand of FileT ablel OM od.
o Edit, with an Item Sequence of 2 and a Submenu/SubBand of tEditBand.
. Search, with an Item Sequence of 3 and a Submenu/SubBand of Navigation.
*  DynamicMenu, with an Item Sequence of 4 and no Submenu/SubBand.
. Help, with an Item Sequence of 5 and a Submenu/SubBand of Help.

Now you have created all the Bands for your application Toolbar. Asafinal step in working
with bands, you will associate the Module Band with a particular application window. (In the
next section of this chapter, you will create a Toolbar object for this application window.). This
exampl e uses the Customer maintenance window that you might have already created as part of
the Getting Started with Progress Dynamics tutorial, called custfoldwin. If you do not have
this container window, you can associate the Module Band and later the new Tutorial Toolbar
with any other maintenance window you create:

1 ¢ Select the Module Band, then select the Band Objectstab in the folder.

2 ¢ Choose the Add button in the Update panel in the Band Objectstab.



Using the Toolbar and Menu Designer

3 ¢ Enter an Object Filename of custfoldwin and a Band Sequence of 1. Leave the Insert
Submenu toggle box checked (True).

4 ¢ Choose Save.

12.3 Defining SmartToolbar objects

Toolbars and menu structures are created as asingle object. The example you will create in the
next section is a standard lookup window, which would typically contain a standard menu
structure along with atoolbar containing one or more bands. The term SmartToolbar (or just

Toolbar for short) refers to acombination of both a menu structure and toolbar, although it can
contain any combination. See Figure 12-19.

* Toolbar and Menu Designer

File Edit Search ‘Window Help

=10l x|

O oé P

Module: | <4l> j SmartToclbar

Toolbar type: | SmartT aolbar j
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E![:I Toolbar & Menu Dezsigner

-2 Item Categaries

=3 SmantT oolbar

B BrowseToalbar

Q BrowseT oolbarallpdate

B BrowseT oolbarview [BrowseToolk
E ContainerBuilderT oolbar [Containe
E DynToolbar [Default toolbar]

- FilterT oalbar

+ FolderPageT op
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ICF Fepositary Objects
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sad | copy

Delete

Caneel

Figure 12-19: Toolbar and Menu Designer — SmartToolbar Tab
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To add a SmartToolbar object, use either of the following techniques:
. Right-click on the SmartToolbar s node, then choose Add T oolbar as Object.

. Choose any other displayed toolbar object, then choose the Add button in the Update
panel.

12.3.1 SmartToolbar bands

Once you create a SmartToolbar object, you can then associate a MenuBar and/or one or more
toolbar bands with it to complete your Toolbar definition.

NOTE: A SmartObject can have only one menu Band associated with it. This Band must be
of Band Type MenuBar. Thisisatop-level Band that defines the entire menu
structure. Y ou can also assign Multiple Bands of type Toolbar/Menu or Toolbar to
the Toolbar.

To add aband to atoolbar, use either of the following techniques:
. Right-click on any toolbar node, then select Add Toolbar Band.
. Choose any other displayed toolbar bands, then choose Add in the Update panel.

After you add a band to a Toolbar object, you can expand the Band in the Toolbar Designer to
view all the Itemsin that Band. If an Item contains a child Band, you can expand that Item to
display the SubBand showing all the Itemsin that Band.

12.3.2 Menu bar options
The Toolbar Designer menu bar contains the options listed in Table 12-1.

Table 12-1: Toolbar Designer menu bar (1of2)
Menu Menu options Submenu options
File New Category
Item
Band
Toolbar/Menubar
Exit —
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Table 12-1: Toolbar Designer menu bar (2 0f 2)
Menu Menu options Submenu options
Edit Cut (CTRL-X)
Copy (CTRL-C)
Paste (CTRL-P)
Window 1. AppBuilder
Search Lookup Items & Bands
Help Help Topics

Help Contents

How to use Help

Help About

12.3.3 Defining the example SmartToolbar object

The next step in building your sample Toolbar isto definethe Toolbar object itself and associate
Bands with it. Refer to Figure 12—19 to see what the Toolbar Designer looks like when you
create a Toolbar and add Bands to it.

To define the Toolbar, follow these steps:

1 ¢ Right-click on the Toolbar/M enuBar s node in the TreeView, then select Add Toolbar
Object from the pop-up menu.

2 ¢ Enter TutorialToolbar asthe Object Name and Sample Toolbar as the Object

Description.

3 ¢ Sdect an existing Product Module for the Toolbar. This example usesthe General Module
that you might have defined in the Getting Started with Progress Dynamicstutorial. Note

that the Module for a Toolbar object cannot be defaulted.

4 ¢ LeavethePhysical Object at its default value.

5 ¢ Right-click on the Sample Toolbar nodein the TreeView, then select Add Toolbar

Band.
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6 ¢ Enter tStandard as the Band Code. Because thisis a MenuBar band, none of the other
fields apply, and will be disabled.

7 ¢ Choose Save to save thisfirst Band.

8 ¢ Choose Add to add a second band. Thisis aMenu& Toolbar band, so its Items appear in
both the menu and in the tool bar.

9¢ Enter Tablel O asthe Band Code, 1 for the Band Sequence, and LEFT for the Band
Alignment.

10 ¢ Save this Band.
11 & Choose Add to add athird band.

12 ¢ Enter Navigation as the Band Code, 2 for the Band Sequence, and LEFT for the Band
Alignment.

13 ¢ Save thisBand.
14 ¢ Choose Add to add a fourth and final band.

15 ¢ Enter tEditBand asthe Band Code, 3 for the Band Sequence, and LEFT for the Band
Alignment.

16 ¢ Savethis Band.

Y our new SmartToolbar is now complete. You can exit the Toolbar Designer and add your
Toolbar to the window, as described in the next section, so that you can test it.

12.4 Menu translations
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An integral part of the globalization functionality of Dynamics up to now is the ability to
translate any kind of widget found on an object.

Previoudly, the only way to display amenuitem in your preferred language (if it isnot EN-US)
was to create a menu structure. Y ou would have to duplicate the English language structure,
substituting tranglated label s and descriptions.

With the new menu tranglation tool, exclusively available to the Toolbar and Menu Designer,
you are now abl e to translate menu items easily without having to deal with standard translation
methods.
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Source language

Theintroduction of asource language enables you to determine the default language of amenu
item. Dueto theglobal nature of Dynamics, the language in which an applicationis‘ devel oped’
isthe source language, so no translation is necessary.

Translating a menu item

The Toolbar and Menu Designer has been modified to accommodate the transation of menu
items. The newly added source_Tlanguage_obj field has been updated to get its value from the
source language set for the current user’s profile.

Trandation will not be allowed if thereis not at least one record in the source language, thus
adding a new menu item will force you to enter the menu item in the source language.

A new Tranglate button has been added to allow the trandlation of existing menu items. This
button invokes the window in Figure 12—20.

ioix
File ‘Window Help
Exit Help
Tranzlating Menu Item: [&5MMNL_00001653
Source Language: |Englizh Save |
From: |English | T IAfrikaans |
Field D escription English Afrikaanz -
Tooltip Text
Alternate Shortout Key
Itemn Toolbar Label
Imagel Up Filenare -
4 | | »
IEninsh Afrikaans
Lattribute Control

Image: | Image: |

Figure 12—20: Menu Item Translation main window

Follow these steps:
1 ¢ Select the From language and the To language.

2 ¢ Sdlect arow inthe browser for the text element you want to trandate.
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3 ¢ Complete the text editors for the fields required. Alternatively, fill in the text in the
updateabl e browser. Both options have been included to give usersachoice, astext editors
are usually more suitable for long descriptions.

4 ¢ Click Save.

12.4.1

Adding a toolbar to an application window

There are severa different ways to add your Toolbar to a Progress Dynamics application

window:

. Defineanew Layout that uses your Toolbar as astandard component of the layout. In this
way the Toolbar will be apart of any window built from that layout. For moreinformation
on creating layouts, see Chapter 8, “Using the Progress Dynamics Container Builder.”

. Modify an existing dynamic window to useyour Toolbar or specify your toolbar whenyou
create awindow based on a standard Layout.

. Use the SmartToolbar Instance Attribute dialog box to assign the Toolbar. The following
section describes how to add the Toolbar to a dynamic window.

12.4.2

Adding your toolbar to a dynamic window

Follow these steps to add your toolbar to a dynamic window:

1 ¢ Inthe AppBuilder main window, choosethe Open Object button. The Open Object dialog

box appears:
x|
~Fier
Object filename, Miodue: [ <11 5|
Type'lDynFnld (Dependent. Window) j
Dbject flename Dbject ype code Froduct module code | Dbjest deseription Object path_ ~
Department] DyrFold EMP Folder with Yiewer on Fage 1
Emplayesl DyrFold EMP Folder with Wiewer on Page 1
Famiy1 DyrFold EMP Folder with Yiewer on Fage 1
arpratfoldw DyrFold al-cod? Group Mairtenance Folder Windaw
gecddiolzw DyrFold alcod2 Dieplop Diataset Folder
gscddimpow DyrFold al-cod? Diataset Import
gecdpfoldw DyrFold i Dieploy Fackage Maintenance Winde
gscemfolZu DyrFold al-cod? Enlity Folder
gecemimporty DyrFold alcod2 Enlity Impor Folder =
4 _’l_l
Obiect filename, =] Ooen |
Cancel

2 ¢ Select your dynamic window from the Open Object browser. This example uses the
Customer Maintenance window built as part of the Getting Started with Progress
Dynamics tutorial. Y ou can use that folder window or any other window with a Toolbar
and a Viewer for updating arecord.
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3¢

40

5¢

6 ¢

74

8 ¢

O¢

To use the Getting Started with Progress Dynamics example, select custfoldwin by
double-clicking on the selection or by choosing the OK button. This brings up the design
window:

: DyniFold - custfoldwin -10] =]

Double-click on the design window to display the Container Builder.

Select the toolbar from the browser, then choose the L ookup button next to the Object
field.

Select the Tutorial Toolbar from the Lookup browser window.
Choose Saveto register your selection.
Choose Exit to exit the property sheet.

In the AppBuilder, choose Save to save your window.

10 ¢ Enter the name of thewindow to run. In thisexample, the Customer Maintenance window

cannot be run directly, because it expectsto get a Customer key asinput. To test it, launch
the browse window custbrowsewin from the Dynamic Launcher:

Name of Container to Launch

=101
[ws:brruuwl'l

[« Run Persistent
[T Irea Yiew Conlaner .

[ Clear Cache e

[T Destiop A0M Super Procedunes
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11 ¢ Select any record in the browser by double-clicking on it, to bring up the Maintenance
window:

=

Eie Edt Search Modules Help
paemH o x (e ¢ E LR
Customer | Diders/Lines]

Casst Flum: ii Hame: [Lift Tows Inc.

Addiess: [ 276 North Drive

City: |Bu'lr.g|on ]MA

Couniy: [USA Pastal Cads: [01730
Sales Rep: |FIKM ¢ Hany Murvig (Svenige) =l
Credil Linit[55, 700 _.| Balanca: [203. 54 Il
Tame: [Met30 Dizcount: | 254
Fast Phane: [[517] 450-0083

Emai: |i0M@D:oulcss.co-n

Cartact: (Glona Shepley

Commsant:

Thes cazstomer 15 on credt held

The Cut/Copy/Paste buttons on the Toolbar are not enabled. The same will be trueif you drop
down the Edit menu.

The reason for thisis that the procedure that runs from these Items has not been created.
Remember that when you created the Cut, Copy, and Paste Items, you specified an Action Type
of RUN, and a procedure to run named EditAction. Y ou have to create this procedure and
associate it with the Toolbar in your window before the actions will work.

The SmartToolbar procedure recognizes that the supporting procedure cannot be found and
disables the buttons automatically.

12.4.3 Defining a custom super procedure

If you define dynamic, logical objectsin your Progress Dynamics application, they exist only
asrecordsin the Repository database. Therefore, you have no source procedure where you can
write custom code that is needed by the dynamic object. Progress Dynamics handles this
situation by | etting you define a custom procedure containing code needed by adynamic object.
Thisfileisreferred to as a custom super procedure because at run time it runs as a persistent
procedure and is made a super procedure of the object it supports. In thisway, any RUN
statement done in the dynamic object will find the supporting code in the super procedure and
execute it there. Because this Toolbar example uses custom code to support some of itsactions,
one specific example of the techniqueis provided here.
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To create the procedure where you can write the EditAction procedure, follow these steps:

le

Create a new structured procedure in the AppBuilder. So that the procedure is registered
in the Repository, specify an appropriate Product Module to be associated with it:

Mew x|
W Creale in Froduct Module S
[General /7 Glabal functionaiiy =l Cancel

 Dbject Template
Structured PLIP -
Custom Super Procedure - Qﬂe“’
Data Logic Procedure
n Clie
Stuctured Include
Stnuctured Manager
- Shaw
I~ Containers
I Smalbjects
W Erocedures
[~ webObjects
_'ﬂ 7 Dyramic
L [ ¥ Static
 Deserption
Stuctured Procedure File Template. =]
sz this template 1o create a new Stuctued Frocedure fle to
compile amd run PROGRESS 4GL code. You edit structured
procedure fles using the UIE's Section Edior,

2 ¢ Inthewizard for the Structured Procedure, provide the name, description, and purpose for
the procedure, which will be added to the comments section at the beginning of the

procedure as internal documentation.

3 ¢ When you complete thewizard, choose the Edit icon in the AppBuilder. Thisdisplaysthe
AppBuilder’s Section Editor.

4 ¢ Select Procedur es from the Section drop-down list.
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5 ¢ Choose the New button to create a new procedure, providing EditAction as the name.

The following shows code for the EditAction procedure, which usesitsinput parameter
(which you specified when you defined the Actions for the Cut, Copy, and Paste Itemsin
the Toolbar Designer) to handle all three operations:

/:’: _____________________________________________________________________
Purpose: Perform cut/copy/paste operations
Parameters: pcAction = "Cut", "Copy", or "Paste"
Notes:

DEFINE INPUT PARAMETER pcAction AS CHARACTER NO-UNDO.

DEFINE VARIABLE TTextSelected AS LOGICAL NO-UNDO.
DEFINE VARIABLE 10K AS LOGICAL NO-UNDO.

CASE pcAction:
WHEN "Cut":U THEN
DO:
1TextSelected = FOCUS:TEXT-SELECTED NO-ERROR.
IF 1TextSelected THEN
DO:
10K = FOCUS:EDIT-CUT() NO-ERROR.
IF 10K THEN
APPLY "VALUE-CHANGED":U TO FOCUS.
END.
END.
WHEN "Copy":U THEN
DO:
IF FOCUS:TEXT-SELECTED THEN
10K = FOCUS:EDIT-COPY() NO-ERROR.
END.
WHEN "Paste":U THEN
DO:
IF FOCUS:EDIT-CAN-PASTE THEN
DO:
10K = FOCUS:EDIT-PASTE() NO-ERROR.
IF 10K THEN
APPLY "VALUE-CHANGED":U TO FOCUS.
END.
END.
END CASE.
END PROCEDURE.

6 ¢ Enter this code and save your procedure where it will be found in your Propath.

7 ¢ Open your dynamic window (custfoldwin or whatever window you are using) using the
Open Object dialog box again.
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8 ¢ Enter the name of your procedure (including arelative pathname if needed) in the field
labeled Custom Super Procedure.

NOTE: You are associating the procedure with the window, not directly with the
Toolbar. Thisis because Toolbar Item actions that run internal procedures look
for them in the container, not in the Toolbar object itself, if thereis no specific
action link to another object.

9¢ Savethe dynamic window and relaunch it (or the browse window that precedesit) viathe
Dynamic Launcher. Now you will see the Cut, Copy, and Paste Items enabled (both as
menu items and as toolbar buttons), and you can use them to edit, for example, the
Comments field for the Customer.

12.4.4 Attaching a custom super procedure to all windows

Instead of defining a custom super procedure for a particular window, you can also associate it
with all the Progress Dynamics windows in your application. The same principle applies to
other types of objects aswell. For more information on thistopic, see the chapter on extending
classes in the Progress Dynamics Programming Handbook.

12.4.5 Editing toolbar properties

Y ou manage the dynamic properties of any toolbar from the Dynamic Properties sheet,
accessible from the Container Builder or the Toolbar and Menu Designer.
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Defining Progress Dynamics Application
Security

Thischapter coversapplying security to application components, such aswindows, menu items,
folder tabs, database tables, individual records, or ranges of data. Progress Dynamics provides
comprehensive support for defining and maintaining users and their passwords. The framework
also supports applying accessrightsto your application based on user 1D, on group membership,
or on the login company (or equivalent organizationa entity).

This chapter includes the following sections:
. Introduction

. Using the Security Control tool

. Menu security

*  Menuitem security

»  Action security

. Field security

. Data range security

. Data security

»  Login company security



Progress Dynamics Developer’s Guide

13.1

13-2

Introduction

For developers, there are four key concepts to keep in mind as you design your application
security:

. Security model
. Security user types
. Security structures

. Security allocations

13.1.1 Security model

Thefirst step isto choose which security model isright for you application. Progress Dynamics
performs access control by either revoking access or by granting access, but not both. All
application functionality in a single Dynamics repository must use either the revoke security
model or the grant security model.

With arevoke model, auser or group has unlimited access rights unless you specifically revoke
rights from them. With the grant model, a user or group has no access rights unless you
specifically grant rights to them. Y ou must choose one or the other—you cannot have a mixed
security model. The default is arevoke model. See the Progress Dynamics Administration
Guide for adiscussion on which model isbetter suited for your Progress Dynamics application.
The examplesin this chapter mostly demonstrate the revoke model.

NOTE: If you define security using one security model and then decide you want to use the
other security model, Progress Dynamics asks you to confirm that you want to
change models and delete your current security allocations.
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13.1.2 Security user types

User types are the who of the security system. The Progress Dynamics framework provides a
built-in mechanism for defining several user types. Security user types are authorized
application users (users), abstract users (profile users), and groups of such users (groups). The
types are explained below:

User — Anindividual authorized to use your application.

User profile (retained for backward compatibility) — A preset security definition that
may be applied to any number of users as a base security definition for that user. Y ou can
modify the security definitions of actual application users that have a profile applied.
Changes made to the actual user do not alter the associated profile or ater the security
definition of other users with that profile. If you change the user profile, existing users
associated with it do not automatically inherit the changes. Y ou control the propagation of
security allocationsto the profile users. The functionality of user groups has been largely
replaced in the new security model by groups.

Group — A collection of usersand other groups aggregated to efficiently assign common
security definitions. For example, you may use agroup to represent the userswho havethe
role of application administrators. Thus, you can alter the security definition of all
administrators by altering the security definition of the group. Dynamics security groups
arenot hierarchical. For example, suppose anew employeeis part of the Trainee group,
which does not allow access to customer information, but the new employeeisaso a
member of the Executive group, which doesallow thisaccess. In thiscase of direct conflict
between two settings for the exact same access right, the security system grants the user
the least restrictive access rights it finds associated with the user. There is no notion of
rights defined in one group overriding rights defined in another group.

Group security allocations are inherited by users at session startup, but they are not
physically duplicated under each user. Thisisdifferent from user profiles. Because of this
difference, you do not need to take any further action after making a change to group
security to have it affect all appropriate users.

NOTES:

Y ou can use security groups to consolidate other security groups. If a security group does
not have any security definitions of its own, Dynamics does not include it in security
checks. Thisapproach minimizes overhead and maximizes performance. Once agroup has
one or more security definitions, Dynamics includes the group in its security checking.

When allocating security at the user level, the Security Control tool displaysaradio set
allowing the administrator to turn security on or off for the particular user. Security
assigned in thisway always overrides security allocations at the group level.
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13.1.3 Security structures

Security structures are the what of the security system. They are application functionality you
need to control in different ways, depending on the user. Each business security rule you want
to create will associate users to structures within Dynamics. Here are the structures you can
define security on:

Action — Conceptually, actions are an abstraction for controlling visual objectsin your
application. For example, perhaps you want to restrict accessto a particular tab in atab
folder window. Other possible targets include menu items and toolbar buttons. Actions
also include some built in actions (Add, Cancel, Copy, Delete, Modify, View). Security
on these actions in particular context automatically prevent built-in framework behavior
from providing access. For example, if you could normally double-click a browse row to
bring up an update window, arestricted user would get a message and be able to see the
update window in view-only mode. The structure can be set universally or at the product
module level.

Container — Containers are your main Ul application objects and the security systemis
already aware of all containers. Thereis no need to create an abstract structure in the
security system to represent them. Associate users with containers and effectively revoke
or grant access to al the application functionality in the container.

Data — Data security structures represent application-level security of your database
records. Since database records are represented with the application as entities, data
security is entity security. The security system is aware of application entities, so you do
not need to create an abstract structurein the Security control tool to represent them. Data
security does not come with preprogrammed behavior. Y ou need to program the behavior
that you require when a user has a data security allocation.

Data range — Datarange structures are purely abstract codes you create in the Security
control tool to represent adatarangethat you want to modify depending on the user. When
you associate the code with users, you specify the specific object, instance attribute, and
from-to values. Data range security does not come with automatic behavior; you need to
program the behavior that you require when a user has data range security allocations.
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. Field — Field security structures identify database fields and application widgets you
want to define additional security on. Normally, you define field-level security through
your SDOs and SBOs (what is visible and what is not). Use field security when you want
to vary your normal security by login company, for example. When you define afield
security structure it applies globally across your application. Y ou can narrow the
restriction anyway you like when you define the structure. When you associate afield
security structure with users, you specify the type of restriction (Full Access, Read Only,
or Hidden).

. L ogin company — While alogin company conceptually represents an organizational
entity, and thus an aggregation of users, it functions more as a security structurethan asa
user type. Think of login companies as structures that groups and users are granted or
restricted accessto. Login companies, in effect, are the primary security structure because
each security rule you create requires you to specify one or al login companies as part of
therule.

. Menu item — Any item appearing on amenu or toolbar. The security system is aware of
al menuitems, so thereisno need to define an abstract security structureto represent them
in the Security control tool.

. Menu structure — Any collection of menu item, called bands in Dynamics, that can
appear on amenu or toolbar. The security system isaware of all bands, so thereisno need
to define an abstract security structure to represent them in the Security control tool.

13.1.4 Security allocations

Security allocations are the how of the security system. Who (user types) may use what (security
structures) how, or, in what manner (security allocations)? Allocations associate users to
structures, define key parameters of the association, and document the purpose of the
association. At the user level, an alocation amounts to a security rule or access right.

Some allocations are effectively yes or no constructs with automatic behavior supplied by the
framework, others provide useful waysto qualify accessrights, and still others are abstract
concepts that give you ways to hook custom programming into the security system.

Security allocations map one for one to the security structures. However, the following
structures are automatically supplied by the framework, so thereisno corresponding nodein the
Security maintenance node of the Security control tool: containers, data, menu items, and
menus.
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13.1.5 Resolving security
Progress Dynamics checks security in this order, from most to least specific:

. Progress Dynamics first searches for an allocation against the specified user for the
specified login company. If it finds an allocation, Progress Dynamics uses it immediately.

. Next, Progress Dynamics searches for an all ocation against the specified user in all login
companies. If it finds an alocation, Progress Dynamics uses it immediately.

. Next, Progress Dynamics checks all groups the user belongs to for any applicable
alocation. If Progress Dynamics finds more than one alocation, it applies the cumulative
least restrictive security.

. Next, Progress Dynamics checks security allocations set up against all users. Within this
category, it first checks for allocations against all users within the specified login
company. Finally, Progress Dynamics checks allocations against all usersfor al login
companies.

NOTE: Global security structures and security allocations are cached at session startup. For
AppServer sessions, the agents need to be trimmed then added back if any global
security structures or allocations are added or updated.

13.2 Using security documentation

13-6

Administrators and programmers set up and maintain security with the framework’s Security
Control tool. Y ou can access the tool through the Security menu in the Progress Dynamics
Administration window.

The Progress Dynamics Administration Guide describes the security functions that are
system-wide settings or those that administrators use to define and maintain users, groups, and
profiles. This chapter describes how to define security on application objects and apply them to
specific users, groups, and application elements. Table 13—-1 summarizes which parts of the
Security Control tool documentation you can find in the Progress Dynamics Administration
Guide and which documentation you can find here.
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Table 13-1: Security Control tool documentation (1of 2
Tree node Description Documented in
Security control The topmost node of the tool’s Progress Dynamics

tree. Provides the administrator
with system-wide settingsfor the
application and the devel opment
environment.

Administration Guide

Security maintenance:
. Login companies
. Users

. Security groups

. User categories

Lets you define and maintain
users, groups, and organizational
entities.

Progress Dynamics
Administration Guide

rights for users, groups, or
companies. You can define
accessbased on an action, afield,
or adatarange. You can define
accessrightsfor any menu, menu
item, container, or login
company. You can aso define
access rights to specific database
tables and even specific records
within tables.

. Users

Security maintenance: Lets you define and maintain This chapter
. Actions security for application objects.

. Data ranges

*  Fields

Security Allocation L ets you define specific access This chapter
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Table 13-1: Security Control tool documentation

(20f 2)

Security enquiry

Givesyou several waysto search
and filter existing security
settings. Demonstrates how
security allocations will be
resolved at runtime.

This chapter

Security processing

Gives you the ability to create a
new security group based on an
existing user.

Progress Dynamics
Administration Guide

13.3 Using the Security Control tool

The Security Control tool allows you to define user types, security structures, and security
allocations, which set the parameters of what administrators and users often call accessrights.

13-8

To access the Security control tool:

1 ¢ Select Tools—Administration from the AppBuilder window.

2 ¢ Select Security - Security control from the Administration window.
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3 ¢ Toseeadl the Security control functions, expand the nodes of the tree, as shown in Figure

13-1.

* Security Control

File Window Help

=10l x|

-« > B

| Exit Help

BRG]
-] 1. Security maintenance
B Actions
@ Dataranges
Fields
ij§ Login companies
By Secuity groups
By User categaries
% Users
-] 2 Security allocation
Actions
% Containers

] £

g
d=m oMo x
Details |

I¥ Secuiy enabled
[¥ Transkation enabled
[¥ Help wiiter enabled

Login filename: |af /cod/gsmuslogrw

Enar lag filename: |o:/temp/erogt.lg

Default help filename
[¥ Buid top menus only

Company loga filename: |adeicon/login bmp

[¥ Enable window positioning

Syatem icon flename: | adeicon/icfdev.ico

¥ Minimise siblings

adeicon/icidev.ico

Data
Data ranges

ERL Fields

|f Login companies
Menu items

T Menu stuctures

Small icon filaname:

Praduct logo filename:

adeicon/icidev.ico

™ Force unique password
[¥ SCM checks on

=] 3. Security enguin
Containers
ERL Fields
T Menu stuctures

By Secuity groups
% Actions
Data
Data ranges
{fsg Login companies
Menu items
=] 4 Securty processing
Group processing

5CM tool | Roundtahle TESMS (RTE) j [¥ Program access check
Password mas. retries: [ 4 I% Multi user check.
Password history life time: [255 7 Securty Model

~Inactivity timeaut: * Revoke
& Mever » e
wors | Clear Seculy Allcations
CHas [ —
 Minutes

[Choose an item to work with

Figure 13-1:

Security Control tool

There are five mgjor parts to the Security Control tool, as defined in Figure 13-2.

Table 13-2:

Security Control tool parts

(10f2)

Node

Purpose

Security control

The top node. All the global settings for security are found on
this panel. Seethe Progress Dynamics Administration Guidefor
more information.

Security maintenance

Create and modify login companies, groups, users, and user
categoriesaswell as security structuresfor actions, data ranges,
and fields. Security structures are security elementsthat identify
existing application objects (for example, fields) to the security
system or create application objects used by the security system
(for example, data ranges).

13-9



Progress Dynamics Developer’s Guide

Table 13-2: Security Control tool parts (20f 2)
Node Purpose
Security allocation Associate users or groups with security structures to restrict or

grant access to application functionality.

Security enquiry The security of an enterprise application can be extensive. The
Security enquiry node is the best way for you to search for
pertinent details before you make changes and to confirm the
effect of your changes after they are made.

With security enquiry, you can select a particular user and see
how security alocations are resolved for that user. Thisis
especially useful when the user belongs to multiple security
groups or combined groups, or when the user islogged in under
aparticular login company.

Security processing Provides an option to convert a user security definition into a
group definition. The processis as follows:

Create a new group.
Copy all security alocation of the user to the new group.
Remove al security allocations from the user.

Assign the user to the new group.

13-10
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When using the Security allocation nodes, you have several options for specifying who the
security appliesto and thelogin company context for those users. The effects of specifyinglogin
companiesin alocations is described in Table 13-3.

Table 13—-3:User names and login company security

User or group Login company

name entered entered Security applies to...

Yes No The specific user or all members of the
specified group (depending on your
selections) regardless of what login
company he or she logs in under
(including no specific login company at
all).

No Yes All userswho log in under that login
company.

Yes Yes The specific user or all members of the
specified group (depending on your
selections) when logged in under that
company.

13.4 Menu security

Chapter 12, “Using the Toolbar and Menu Designer” showed you how menus and toolbars are
divided into Bands, that is, groups of related items or toolbar buttons. The term menu structure
refers to these bands.

Security allocations of thistype have the following effects:

. Revoke model — Prevents a user or a group from seeing a menu or toolbar. By default,
Dynamicsallowsall usersto see the menus and tool bars of the containersthey have access
to.

. Grant model — Allows a user or group to see amenu or toolbar. By default, Dynamics
prevents all users from seeing menus and toolbars in a container.

The security system is aware of al menu structures, therefore you do not have to create a
structure in the Security Control tool to represent them.

13-11
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13.4.1 Creating menu security allocations

Suppose you want to restrict access to the Security menu in the Progress Dynamics
Administration menu for a user named Anthony. Y ou may need to identify the menu structure
before you can create an allocation.

To determine the name of atarget menu structure:

1 ¢ Openthe Toolbar and Menu Designer tool, then choose the L ookup icon in the toolbar:

search Nodes |

Items | Bands |

Categories: Bands:
#- [Mone)

E! Commit

- Mavigation
Ba Smoketest
Ba Subkdenu
- Tableio

Menu structure code |Menu structure description |Menu structure type =

EBand Reference Label:

Menu structure code |Menu structure description |Menu structure type

Ex=pand a category and click on an item to view all bands that contain that item Cloze I

13-12
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2 ¢ Becauseyou arelooking for amenu structure, or Band, select the Bandstab. Theband you
are looking for is atop-level menu item that acts as the parent for all the security items.
Thisisa SubMenu band:

Search Nodes

Iterns

Bands I

&-Bands

& MenuBar Bands

- Subrnenu Bands

- Toolbar Bands

- Merw & Toolbar Bands

Band M ame

Toolbar Mame

Menu structure code

| Dbject filename

4

IExpand a band type and click on a band ta view all SmartT oolbars that contain that band

3 ¢ Open the SubMenu node in the TreeView and locate the entry with the description
Security Options.

4 ¢ Selectit. Itskey code displays on the right, along with al the containers where it is used:

Search Nodes

Iterns

Blands I

4]

- FileT ablel0Upd [File tableio Updatef[;l
- GSMSE-Opt [Sesszion Tupe Options]
- GSTRY OPT [Record Yersion Option
- Help

- |CRAF-Appl [Application Dptions]

- ICFAFBuild (Build)

- |CFAF-Depl [Deployment Optionz]

- |CRAF-Prt [Print Options)

- |CFAF-Secu [Security Options]

- |CFAF-Sesn [Session Options)

- |CFAF-Syst [Spstem Options]

- |CFAF-Tran [Tranzaction Options]

- 0G0ption [Object Generator Optionz]
- RCYAG OPT [Attibute Group Option:
- S5CMOpt [SCK Options)

- SCMerefOpt [SCM ref Options)

- Wfindow

| 3

Biand Mame |Taalhar Name

Menu structure code Object filename

A

IF_Hpand a band twpe and click on a band to view all SmartT oolbars that contain that band
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Inthiscase, the menu structureidentifier, or Band Code, is|CFAF-Secu, and the one place
where it isused isin the container afallmencw. Thisisthelogical object name of the
Progress Dynamics Administration window. If you need more information about alogical
object such as afallmencw, open it using the Open Object button in the AppBuilder, or
you can examine it in the Repository Maintenance tool.

To apply security to amenu structure:

1 ¢ Openthe Security allocation node and the M enu structur es subnode:

* Security Control & =101 x|
File ‘Window Help

e« » B | Est Heb
=13 Security control 5 ecurity cation - Menu Stuctures

[:I 1. Security maintenance
=-[1 2. Security dllozation

" % Acticns Fiter: (* Users and Groups  Users Only  © Groups Only Allocated to groupls]
g Cortainers I~ AllUsers and Groups
Data

@8 Data ranges Name: |uread ﬂ
- BB Fields Login company: | <A11> j

"y .

p Mngm companis Fows ta bateh: |50
enu tems

o Es Menu stiuctures
: {71 3. Security enquiy Befesh
{7 4. Security processing

Details | Fijer |

Press Refresh to start the security allacation

\ 4

2 ¢ Specify the user or group and login company for this allocation. For the example, define
the allocation for the user name Anthony and Login company <All>.
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3 ¢ Choosethe Refresh button to see alist of menu structures, or use the Filter tab to identify

4

5¢

6 ¢

74

8¢

It.

* Security Control =lolx|
File MWindow Help

[ o | Est Help

=& Security cortrol cu ocatiol
B0 1. Security maintenance: !‘g o L
£ 2 Securiy alacation ek
% Actions Filter: * Users and Groups © UsersOnly Groups Only
e Lonlainers [ AllUsers and Groups

Data
Data ranges Mame: |Anthany M
BB, Fields Login compary: [<A11> j
Lagin companies
o oo Rows to batch: |50
e items

Ty Menu structures
sz Secur!ty Enauiny Refresh
{1 4. Security processing _I

Details | Fiker |

able Me e Re ed

Menu structure code Menu structure description = Menu stiucture code Menu stiucture description =
Faltiire) Aftributes ICF&F-Secu Secunty Options

&20bjects Smart Objects

A20biTyep Object Type Control 3

A2Treetiz TreeView Wizard =

&2 aint Wersioning Maintenance e

AZSetup Wersioning Setup 3

BrowseFunction BrowseFunction

BrowseMerwBar BrowseMerwBar &

BrowseMenuBaMollpdate  BrowseMenuBarMoUpdate

Browsetdenubartiew ErowsetenuB ariew

BrowseSearch BrowseSearch - -
4 _»l_l 4 »

Select the ICFAF-Secu row in the browser and click - to define the allocation.
Click Save:

To see the effects of your change, exit Dynamics Devel opment.

Restart Dynamics Development and log in as the user Anthony.

Choose Tools— Administration. Y ou see the Administration window as Anthony will see
it, without the Security structure:

* Dynamics Administration o ] |
File Application Deployment  Session  System  Transaction  Links  Window  Help
e LN A e W4 |3
Apthony Swindels Default Company /222002
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9¢ Repeat steps 6 through 8, logging in as Admin. Notice the normal Administration window
with the Security menu:

* Administration i ]
File Application Deployment | Security Session  System  Transaction  Links  Window  Help
£ I.@ g s q Security Contral | IJJ_
|Asdin User |Default Company [12/26/2004

This section can use the Administration window as an exampl e of security settings because this
window, like most Progress Dynamicsframework tools, isimplemented in the framework itself.

13.5 Menu item security

13-16

This section describes how to define security on theindividual itemsyou defined in the Toolbar
and Menu Designer. These can be menu items, toolbar buttons, or asingleitem visualized as
both. The Security Control tool, however, uses the term “Menu items’ to refer to al of these.

Security allocations of this type have the following effects:

. Revoke model — Preventsauser or agroup from sel ecting amenu item or tool bar button.
Theitem appears grayed out. By default, Dynamics allows all usersto select all menu
items and buttons.

. Grant model — Allows auser or group to see amenu or toolbar. By default, Dynamics
prevents all users from seeing menu items and toolbar buttons.

The security system is aware of all menu items, therefore you do not have to create a structure

to represent them in the Security Control tool.

13.5.1 Creating menu item security allocations
To define an alocation for a menu item:

1 ¢ Open the Security allocation node and the M enu items subnode.
2 ¢ Specify the user, group, and login company information for the allocation.

3 ¢ (Optional) Set afilter. In the security system, there are usually long lists of itemsto scroll
through. Using the standard Filter tab can speed up your work.
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4 ¢ Click Refresh.

NOTE: When the browser displays moreitemsthan specified in the Rowsto Batch field,
scrolling to the end of the browse causes the next batch to be retrieved. Use a
filter to reduce thelist, or increase the size of Rowsto Batch to fetch morevalues.

The browse window populates with available items.

NOTE: Whilebrowsing, keep in mind that theitem label and item description displayed
arenot necessarily unique. The unique Item Reference codeisnot displayed here.
Y ou can set arestriction for al occurrences of thelabel if you want therestriction
to apply everywhere it is used. Otherwise, you might want to consider using
action security instead.

NOTE: Another consideration when browsing is that by default the Items are sorted by
Label. Theampersand (&) shortcut character ispart of the Label, and sortsbefore
aphabetic characters.

This example uses the objects from the Getting Started with Progress Dynamics tutorial.
That sample application has a Menu Controller window with a standard Menu & Toolbar
object, with an OrderEntry Band added to it. The Band has two Menu Items, Customers
and Orders. Here you are applying arestriction for the user Anthony for the Customers
item. Here the Customersitem is used only in the oeband of the Menu Controller window
that isin the sample application:

Flle Wwindow Help
€« 3 B | Est Help
(8 Secuity control
= 1. Security maintenance Ao i
B2 Actions =
& Data anges Fiter: & Users snd Groups € Users Only " Groups Only
Fields
) Login comperies ¥ Al Users and Graups
By Secuiy goups Marne: | &nthony |
By User categories Login company: [ <211> =l
& Users
B+ 2. Security sllbation Pows t batch: [200
Actions
Dats =
Fields
pyegm " Y
Menuitems ailable Menu Ite a
& Menu structures Menuitem label Menuitem description = Menuitem label Menuitem description -
B-{ ] 3. Security enquiry Customisation Reference  Customisation Reference M Customers Customer maintenance
Ee-{] 4. Sacurty prossssing Customisation Result Customisation Result Maint
Customizalion Maintenance  Customization Maintenance >
Database Viewsr Database Viewsr T
Dataset tExport Dataset SExport
Dataset Hlmport Dataset Hlmport <
Deploy &5tatic Objects Deplay Static Objects o
Deploymentt Destinations  Deployment Destinations
Deplapment Package Control Deployment Package Conlr
Deskiop Deskiop % &
4 LlJ 4 »
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5 ¢ Select Customers from the Available Menu Items browser and click the -> button.

6 ¢ Click Save.

7 ¢ Start anew session:

X
Lagin Marne: [anthony oK
Pazsword: e
Language; |English - United States (ER ™
] = Bazsword
. Company: | <Nones -
d Processing Date: |12 /262004 l g

8 ¢ Usethe Dynamic Launcher to test the sample application window, oemenuwin.

9¢ Check the Destroy ADM Super Procedures check box to force are-cache of menu
information, in order to see the effects of the menu change:

* Dynamic Launcher B ] |

Mame of container to launch

Ioemenuwm Specify the dynamic conktair

I¥ Fun persistent
v Always run new instance

I¥ Clear repositary cache Stop |
|v Clear data cache

v Destoy ADM super procedures

Fun

10 ¢ Drop down the Order Entry menu to see that the Customers item is disabled. Note that
menu items that are restricted are disabled rather than being completely hidden, unlike
Menu Structures (Bands):

* Customers and Orders o ] 4
File | QrderEntry  Window Help

A Customers s @ o 38 IJE]_
Tl

At e Default Company 12/26/2004

13.6 Container security

Container security allows you to apply security to your visual application containers. Y ou do
not have to set security both on a container and the itemsthat launch it. If you set security for a
container, Dynamics automatically disables any menu items launching that container.
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Security allocations of thistype have the following effects:

. Revoke model — Prevents a user or agroup from accessing a container. By default,
Dynamics alows al usersto see all containers.

. Grant model — Allowsauser or group to see acontainer. By default, Dynamics prevents
al users from seeing containers.

The security system isaware of all containers, therefore you do not have to create a structurein
the Security Control tool to represent them.

13.6.1 Creating container security allocations
To create a container security allocation:

1 ¢ Open the Security allocation node and the Container s subnode.
2 ¢ Specify the user, group, and login company information for the allocation.

3 ¢ Click Refresh the browse window populates with available containers:

* Security Control g =] ]
File Window Help
I « » # | Edt Hep

E-(3) Seourity control
=71 1. Secuity maintenance = \-

B Actions =
& Data angs Fiter & Users and Groups € UsersOnly ¢ Groups Only
Fields
= . ¥ Al Users and Groups
1 Login comparies
iy Securly groups Neme: [Arihory #
By User categories Login company: | <11 j
* Users

2071 2 Secuiy sllacation Ho lnbalbgjeoo

% Actions
™ Containers Refresh
% Data

Data ranges

Wre Dot |iter |
|t Login companies
Menu items Available Conta Restricted Containers
T henu stuciures Objest filenams fibject desoription -
B[ 3 Security enauiny atalmenci Administration Menu afdyndatab aldyndata
&[] 4. Secuiity processing schattd schatiedw
atcompile afcompile.w B
afgenenimw Entity Import (Object Gene o
afgenobisw Object Generator
afgenprefu Object Generator Preferer <
afmenumaintv. v Toolbar/Menu Designer o
afmeszagew afmessagew.w
afprogbars afprogharns
atprpwiind afprpwind.w = B
« : =
[Enter data or press ESC to end. v

4 ¢ Select the desired container and click the - button.

5 ¢ Click Save.
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13.7 Action security

13-20

Actions let you define security at the level of an individual visual object in your application or
in the framework itself. This can be atoolbar button or atab on afolder. It can aso be the built
in actions Add, Cancel, Copy, Delete, Modify, and View. Y ou can define security for all
occurrences of an action or you can qualify it for a particular product module, container, or
instance attribute (or any combination of these).

Security allocations of this type have the following effects:

. Revoke model — Prevents a user or agroup from accessing a defined action. By default,
Dynamics alows access to al actions.

. Grant model — Allows auser or group to access adefined action. By default, Dynamics
prevents all users from accessing actions.

Defining actions for items (menu items and toolbar buttons) is an alternative to defining menu
item security. Use actionsif you want to apply the security only to a specific container or
module. In addition, the effect of applying menu item security is different from applying action
security. Menu item security disablesitems, but they are still visible. Action security removes
them from view.

13.7.1 Creating action security structures

Actions are an abstract concept, so you need to set up a structure for them before you can
allocate security. Setting up security structures means two things:

. Create a new action code to secure a particular item, like atab label.

. Select an existing action code (including system included actions) and optimally add
another scope (module, object, or attribute) where the structure applies. You add these
scopes one at atime
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To create a new action code:

1 ¢ Open the Security maintenance node and the Actions subnode:

* Sacurity Control : ] 3
Eile window Help
I+ € > 3 | Ext Help

E(B Security control
B0 1. Security maintenance
H Actions
@ Data ranges
5 Fields

By Security groups
By User categories

blank

Cancel Change status fo cancel NO  YES
A Users Cammerts Comments NO vES
{71 2 Security allocation
Copy Copy operation NO  YES
-] 3. Security enquiny
i Delete Delete operatian NO vES
-] 4 Security processing
Modiy Moty operation NO  YES
Update Users Based onProfle. Update Users Based onPrafle WO YES
view View operation NO  YES
" GAFD®

Details | Secuity Syucture |
Action code: [add
Aelion description: [Add operation
[~ Disabled
¥ System owned

[Enter data or press ESC to end #

2 ¢ Click the New toolbar button.

3 ¢ Theaction name needsto be the same asthe security token of theitem being secured. Enter
that name in the Action Codefield.

4 ¢ Document the purpose of your new action in the Description field.
5 ¢ Click the Save button.

By default the new action code appliesto all modules, objects, and attributes. Y ou will probably
want to change thisto amore limited scope. The second part of setting up the security structure
involves indicating where the action security can apply.

To define action security scope:

1 ¢ Select anactionfromthebrowse. Thelower browse displays each place wherethe selected
action security currently applies.

2 ¢ Click New.
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3 ¢ Select the Security structure tab:

* Security Control

File Window Help

I & » »

(3 Securty control
=L 1. Security maintenance

B8 Actions

Data ranges

Fislds

2| Login companies

Securty groups

User categories

Users

2. Sscurty allocation
{1 3 Security snquiry
{1 4. Security processing

— (o) x|
I Help
Action Security Maintenance
dEmosdax g Lle ¢« 29
[ction cods l&.ction description Dizablac|System ownad -
Audit Audit tab label NO YES
blank blank NOD YES
Cancel Change status to cancel NO YES
#H ¥ [ FO@
Details Securty Stucture
Product module Object filename Attribute code Disabled —
af-cod2 gsmusobijow MO
al-cod2 gsmusfol2w NO
#H ¥ EXF0 &
= Product module: |af-cod2 ﬂ
Obiject filename: | afmenumainte w ﬂ
Attibute cade: [« ﬂ
[~ Disabled

4

44

5 ¢ Click Save.

6 ¢ Repeat to add more locationsto apply the security.

13.7.2

At the bottom of the tab, define one combination of module, object, and attribute.

Restricting access to folder tabs

Follow these steps to create action security for afolder tab in the sample application:

1 ¢ Open the action Security maintenance node and the Actions subnode.

2 ¢ Add an action for the code Orderg/Lines. If you built the Getting Started with Progress
Dynamics application just asinstructed, thisisthe label of the second tab in the Customer
maintenance window, custfoldwin. Otherwise, you should use whatever the security
token is, or else define asimilar restriction for some other tab folder available to you.

NOTE: When you are assembling windows in the Container Builder, thereisafield
where you can define a Security action for atab folder page. Even thoughitisnot
actually displayed, the action isinitialized to be the same as the tab label, just as
for menu items. Use this default unless there is a need to define something

different.
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3 ¢ Enter Order/Linesinthe Action Code field, then enter a description.

4 ¢ Select the Security Structure tab to see the default structure for the new action.
5 ¢ Open the Security allocation node and the Actions subnode.

6 ¢ Select user Anthony and click Refresh.

7 ¢ Double-click ontheRestricted field for the new OrdersLinesentry, then Saveit. Notethat
these entries are identified and sorted by their description, not by the code itself.

8 ¢ Re-Logon as Anthony.

9¢ Launch the Customer browse window that leads to the folder window. Because the
security information for actionsis stored in the standard client-side Repository cache, you
just haveto select Clear Cache to see the results of your change:

* Dynamic Launcher 0=l
Mame of container to launch
Icustbrowsewir{ E Ml ﬁl

[¥ Run persistert
¥ Abaays run new instance

[¥ Clear repository cache Stop |

[¥ Clear data cache
[v Destrop ADM super procedures

Bun

10 ¢ Inthe Customer Selection window, double-click on arecord to bring up the maintenance
folder window:

* Customer Selection _10l=]
File  ‘wwindow Help
4 4 & B | Exit Heln

"""" |t Towslne. [27EHothDive

2 Urpon Frisbes Rathpolku 3

3 Hoops Suite 415 b

4 Go Fishing Ltd Urat 2

5/Match Paint Tennis 66 Homer FI

B Fanatical Athletes 20 Bicep Brdaoe Road

7&verobics waline Ky Peltolante 3

8 Game Set Match Box 60 -
4 | _'|_I
AL Lz =N
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When the maintenance window appears, you see that the Orders/Lines tab is disabled:

* Customer Maintenance -0l x|
File Edit Search Modules Help

[t=m Mo x|eessriRiB |
Custarner ] Drders/Lines]

Cuast Murn: I Mame: ]Li’t Touws Inc.

Address: |2?5 Marth Drive

City: IBurIington IMA
Country; (US4 Postal Code: Il]'I?ED
Sales Rep: IHXM / Hamy burnwig [Svenge] ﬂ

Credit Limit |ss 700 J Balance: |903. 54 J
Terms: INEI3U Discount: [35%

Fax: I Phone: |[B1?] 4500086

Ernail: Iinhn@pmgless.cnm

Caontact; IGInria Shepley

Ciarnmenks:
This customer is on credit hold

If the tab for Page 1 was disabled, the framework would automatically suppress that page
and select thefirst available (enabled) page of thefolder. If every tabinafolder isdisabled
for auser, then it will not be brought up at al.

13.8 Field security

When you create SDOs, Viewers, and other application objects, you define which fields are
updatable and which are not. This provides a default security behavior for your application.
However, you might want to modify this default behavior for particular users, groups, or
companies. To do this, you define field security.

NOTE: Progress Dynamicsdoesnot support security against simpletext widgets. If you want
to secure static text you can create afill-in widget, enter the text as an initial value,
and set the VIEW-AS-TEXT property to true.
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Security allocations of thistype have the following effects:

. Revoke model — By default, Dynamics allows accessto all fields defined in the security
system. Depending on the mode of field security (Full-Access, Read-Only, Hidden), the

user will experience some limitation with the field.

. Grant model — Allowsauser or group to interact with an application field that has been
set up in the security system. By default, Dynamics limits all users access to the field,
depending onthe mode of thefield security. Thisdoesnot affect all application fields; only
those that have a security structure defined.

13.8.1 Creating field security structures

No field security is possible until you provide the security structure for it. Then you can create
restrictions by associating that structure with users, groups, or companies.

To create security structures for fields:

1 ¢ Select Security maintenance node and the Fields subnode:

* Gecurity Control =10 x|
File ‘window Help
€ €« > 3 | Est Help
By Secuity cantrol Field Security Maintenance - Balance
E||:| 1. Security maintenance 5,!‘ = = @ X Q é
: B Actions St
@ Data rahges Field name Field description Disablec|System owned |~
Fields
il Login companies Cartier Carrier (Order) NO MO
By Secuty groups OrderDate icderD ate (Trder) MO MO
i User categories Phane Phane (Customer] NO MO
ok Users Salesrep_obi Solesiep (Customer and Order] WO D
[ 2 Secuiity allacation
[ 2 Security enguiry
[ 4 Secuity processing &
# ¢
Details |Senurily Stucture |
Field riame: [Balance
Field description: IBalance [Customer)
™ Disabled
I System owned
[Enter data or press ESE to end 4

2 ¢ Click the Add button to create a new structure.
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3 ¢ Typethefield namein the Name field and document the purpose of the security in the
Description field. This should be avalid field name (not qualified by database or table

name). In this example, the Balance field from the Customer tableis used.

4 ¢ Click the Save button.

Aswith actions, the first structure for afield appliesto all modules, containers, and
attribute values by default. Y ou can then use the Security Structuretab to define more

specific structures.

To define the security structure:

1 ¢ Click thefield nameyou want to modify in the browse. The second browse popul ates with
existing security structures for the field.

2 ¢ Select the Security Structuretab.

* Security Control

i [ 3]
File window Help
& * 5 & | Esit Help
B [ < - 5 =ity Maintenance - Balsnce
B 1. Secuity maintenance e %
E Actions e EEEE £
@ Data ranges Field name Field description Disablec|System owned |«
Fields
Log\n.companiES Carrier Carrier [Order] MO NO
ety groups OrderDate OrderDate (Order] NO )
By User categaries Phane Phane (Custamer) MO MO
k Users ) Salesrep_obi Salesrep [Customer and Dider] MO NO
2. Security allocation
{71 3 Secuity enguiry
{1 4. Secuity processing =
#h ¥
Details Secuty Siructurs
Product maduls Objsct filename Attribute code Dizabled ~
-
# v % 5O
Product module: | <A1l ﬂ
Container filename: [<All> ﬂ
Attibute code: [<All |
I~ Disabled
[Enter data or press ESC to end A

3 ¢ Click the Add button.

4 ¢ Usethe Product module, Container filename, and Attribute code fields to specify a

new combination.

5 ¢ Click Save.
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13.8.2 Creating field security allocations
To create an alocation on afield security structure

1 ¢ Openthe Security allocation node and the Fields subnode.
2 ¢ Specify the appropriate combination of user or group, and login company.

3 ¢ Click Refresh.

* Security Control B =18l x|
Fls Window Help

o« b B | Exit Help

(8 Secuity control 5 b
=71 1. Security maintenance A o l
Actions ==

& Dats anges Al (0 ke celeeues (o U ® Eers @
5 Fields
¥ &l Users and Groups
5 Login comparies
3y Secuity groups Name |
B User categories Login company; | <411> j
& Users

B+ 2 Security allocation Hosisltobalcy) 200

% Actions
™ Cortainers Retresh
% Dats

Dats ranges
Fields
E% . Details | Fiter |
g Login companies
Meruitems Available Field Restricted Fields
T Menu structures Field name Product module - [Fieldname ~ [Product module -
() 3. Security enquiry [ Custome s OF

B 4. Security processing

Field Mame: |Customer
@ Ful Access

- € FReadOnly
< 3 € Hidden Apply

[Enter data or press ESC to end #

4 ¢ Select thetarget field in the left browse and click the - button.

5 ¢ Sdect thefield in the right browse.
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6 ¢ Choose the security level.

For each structure, there are three possible values for the Access Level:

. Full Access— No restriction is applied.

. Read Only — Thefield is disabled for update.

. Hidden — Thefield and itslabel is hidden from the user or company.
7 ¢ Click Save.

When anon-restricted user views the L ogin company node and selectsarecord, all thefieldson
are enabled.

Suppose user Anthony isrestricted from viewing the Login Company Name field. When
Anthony views the same frame, the Login Company Name field is hidden from view.

13.9 Datarange security
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The framework provides for security structures and allocations for data ranges, but it does not
define standard behavior for them. For example, suppose you want your sales managersto
oversee high-value invoices. The concept of a high-value invoice varies according to the
experience of the sales person. Y ou could definearange called InvLim. Y ou could then allocate
datarange security to different sales groups specifying different From and To values. Y our code
could then govern which invoices were accessible by which sales people.

Data range security allocations do not have behavior supplied by the framework.
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13.9.1

Creating data range security structures

Dataranges are abstract concepts, so you need to define a structure within the security system

to create security allocations.

To create a structure:

1 ¢ Expand the Security maintenance node and select Data ranges:

* Security Control

i =] 3]
File ‘window Help
4 4 B B =
(3 Securty control

Maintenance

=-{ 1 1. Security maintenance
Aetions

dmoodaxg s

@ Data ranges

Range code |Range description
iglds

[Disablec[System owned -

ogin companiss
ecurity groups
User categoriss
& Users

2. Sscurty allocation
{1 3. Security enquiry
{1 4. Security processing

Hh [EE A=

Details |SE:urily Stucture |

Range cade; [Countty

™ Disabled

Range desciption: [Fiestict users to one country

I~ System owned

T ar e

>

2 ¢ Typeanameinthe Range code field and document the purposein the Description field.

Use Country to follow the example.

3 ¢ Click Save.
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The datarange security structure you created appliesto all modules, objects, and attributes. Y ou
can create additiona structuresif you want to specify a narrower scope. To add a structure:

1 ¢ Click thetarget datarange.

2 ¢ Select the Security Structure tab.

* Security Control ¥
File Window Help

(o]
€ 3 3

{Egn Help

(3 Securty control g

=L 1. Security maintenance B =3 Q AIH‘ “« 5 3
B Actions
@ Data ranges

S Fislds

ogin companiss
ecurity groups
i User categories
----- & Users

=-{ 1 2 Security sllocation
Actions

i v
Containers

Data Details Security Siucture

y Mairtenance

Flange code|Fangs desciiption

Disablec|System owned

[l )

Product module

Object filename Attribute code Disabled —
----- i Login companies

- Menu tems

----- T Menu stuctures
{1 3 Security snquiry

{1 4. Security processing

L

EXF0 &

Froduct module: |ds-EMP

Container filename: |<All>

Attribute code: |<All>
™ Disabled

===

Choose an item ta wark with.

3 ¢ Click New.

4 ¢ Specify the module, object, and attribute combination in the supplied fields.
5 ¢ Click Save.
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13.9.2 Creating data range security allocations
To define range security allocations:

1 ¢ Expand the Security alocation node and select Data range:

* Security Cantrol

S (=1
Ele window Help
| @ 5 B

{Egn Help

E(B Security control Security Allocation
() 1. Security maintenance
E-{) 2 Security allocation

%A:tlnns Fiter: © Users and Groups % Users Only ¢ Groups Only
| Cotainers £l

Data
% Dataranges Narme: | )|
{fag Login companies

Mo items Rows o batch: [0 T
2R Menu stuctures
1] 3. Seeurty enduity

- 4. Securty processing ﬂl

Detals | il |

Press Refiesh to start the secuiity allocation

[Enter data or press ESC to end

#
2 ¢ Atthetop of the panel, select Usersand Groups, Users Only, or Groups Only.

3 ¢ Either specify a user or group in the Namefill-in or select the All... check box just above
the Namefill-in. In this example, select user Anthony.

NOTE: If youwant this allocation to apply only within a specific login company, choose
the appropriate company from the Login company list.
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4 ¢ Click Refresh to seealist of available data ranges. If you specified auser or group name,
alist of groups directly linked to the specified user or group also appears:

* Security Control =] ]
File ‘Window Help
[ & » B [ ek
E-(B Security control
E-{) 1. Security maintenance
Actions
& Dala 1anges Filter: (" Users and Groups & Users Only (' Groups Only Allocated to group(s]
EE) Fields
15 Login companiss Ll
By Secuity goups e [Anthory )
3y User cateqories Login company: [<11> =]
% Users
{1 2 Serurity sllasation Rowstobaich [ _|
Actions
i Cortainers ﬂl
Dats =
Dats rangss
ER Fields
Detail
s Login companies Detals | Fiter |
Meru tems available Range Restricted Range
5 Menu stuctures [Range code[Froductmodule [Obect flenan - | [Range code[Product module[Dbject filenam: - |
B+ 3. Securiy enquiy - y
B 4. Security processing

From value: [USA

- To value: [US4]
4 LlJ Apply

5 ¢ Select the dataranges that you want to apply security to and click —. The records move
over to the second column. From thislist you can apply security to one or more of the
records.

6 ¢ Select the appropriate ranges in the second list (usually one) and specify the appropriate
From value and To value for the specified user. If thereis asingle valid value to match,
then you should enter the same value as both the From value and the To value. For
example, enter USA in both fields.

7 ¢ Click Apply.
8 ¢ Click the Save button at the top of the panel to save the all ocations.

The Data Ranges security mechanism does nothing more than store and retrieve associations
between restriction security structures and users or companies. It does not actually qualify any
database queries automatically. It is up to you to retrieve the security information and apply it
as appropriate.
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13.9.3 Programming with data range security

To show how this works, this section shows you how to use your data range alocation in a
specific application object, the Customer SDO generated by the Object Generator. Y ou will
retrieve the restriction and apply it to the Customer query before it is opened by the SDO.

Remember that Progress Dynamics generates a separate custom super procedure, called the
logic procedure, for each SDO. This procedure lets you customize the behavior of any SDO
without modifying the base SDO procedure itself, which remains completely generic. Y ou will
edit the logic procedure customerlogcp. p, Not the SDO customerfullo. Follow these steps:

1 ¢ Inthe AppBuilder, choose the Open button to open the logic procedure. Thelogic
procedure displays, with anonvisua TreeView design window:

B Code Sections
i Procedurs Settings

2 ¢ Fromthe AppBuilder toolbar, choose Edit to bring up the Section Editor.

3 ¢ Drop down the Section list and select Procedur es, then choose New. The New Procedure
dialog box appears:

New Procedure |

MW ame; [initislizeDbject

Type
{* Procedure

& Dveride

Qk | Cancel Help
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To change the Customer SDO query beforeit is ever opened, you will customize the
standard ADM initializeObject procedure to make the change before any object
initialization takes place.

NOTE: Becauseyou are editing a separate procedure file from the SDO procedure itself,
the AppBuilder’s Section Editor is not able to refer to thelist of all overridable
(localizable) procedure names, so you cannot use the Override option to locate
the one you want.

4 ¢ Enter the procedure name, then choose OK.

5 ¢ Enter the code shown in Figure 13-2 for the customized version of initializeObject.

* Section Editor - DatalogicProcedure - C\ICFLocalloe' custa pp _II:IIﬂ
File Edit Insert Search Comple Help
Sectior: | Procedures 7l Lst. | InsetCal. | Frivate [ DB-Required
leim.ualizeﬂhjecc, EI Mew... Bename...
o B
Purposa: gusbomer va oz of initialicelbiject to aheck for a m
Ranga rasts ioin based oo Cowsdey code.
Parametars: <wone>
Notas:
______________________________________________________________________________ v
DEFINE VARIRELE cFromWalwe AZ CHAPACTER NO-UNDO.
DEFINE VARIAELE eToWValus AZ CHAPRCTER KO-THDO.
F* Code placad hare will exssube PRIOR fto standard bakhavier  */
RUN rangeSecurityCheck IN gshfecuricyManager
(INRUT 'Comantry':U, 4 Ranga Code to check #7
INPUT 'customerfulle’:U, f* khis object name */
INPUT iU, F ne attribute value */
OUTPUT cFromWalue, /H prestricted range if any 4/
OUTPUT cTolalue).
FF Fop cur purposaes we prasgpoe bthat bhe From and To values are
the same, a:2d represant nyle csountry acode to makbolr, *F
IF cFromValus ME °':107 THEN
DYHANIC-FUMCTION
{“secOpen(uery' ;U IN TARGET-PROCEDURE,
“FOR EACH Cuscomer WHERE Cowncry = '“:U + cFromWalus +
' BY CustcBum":10) .
RUN ZUPER.
f* Codae placad hare will axacsute AFTER standard babavior. t s i
END PROCEDURE. -
4] | ¥ -

Figure 13-2: Example Customer Selection window
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Here you are making direct use of the API for the Security Manager. In al of the security
functions you have seen so far, the framework code accesses the Security Manager directly for
you, so that the supporting behavior for establishing and applying security restrictionsis done
automatically, without you having to write any 4GL code at al. In this case however, the
framework does not know exactly what use should be made of the range code, so you haveto
do thisyourself. The API for the Security Manager, as well asthe API for other Progress
Dynamics Managers, is detailed in the Progress Dynamics Managers APl Reference. The
example code makes use of the fact that the handles to the support procedures for the principal
Progress Dynamics managers are available as global variables on the client.

The handle to the Security Manager is gshSecurityManager. The internal procedure to run
within that handle to get the range security information is rangeSecurityCheck. It takes three
input parameters:

e Thename of the Range Code (‘ Country’ in this example).

«  Thename of the object making the request (customerfullo in this case).
e Thename of an attribute value to check (none in this case).

It returns two output parameters, both in character form:

. The From value for the range check.

e« TheTo vauefor the range check.

In this case, the code assumes that the range is limiting access to a particular country, so only

the From valueis checked. If the value that comes back is blank, then thereisno restriction for
the current user and the query is not changed. Otherwise the Country code that comes back is

used to qualify the SDO’ s query. The code sets the SDO’s OpenQuery property to modify the
base query for the SDO.

Once the query has been reset, the procedure executes a RUN SUPER statement to invoke the
standard initialization for the SDO, which will include opening the query with its new WHERE
clause.

Save and compile the logic procedure. To test it, launch the Customer selection window,
custbrowsewin, from the Dynamic Launcher. Remember to check the Destroy ADM Super
Procedur es box so that the new version of the super procedure customerlogcp.r will berun.
Y ou should see the Customer records for the USA only.
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Thisisjust one simple example of how you can use the Data Range security structures. Because
thereis no specific built-in behavior for these records, you can do anything you want with them.
For instance, using the Country code example, it might not be appropriate to have a hard-coded
country associated with each different user. Y ou can instead put some other kind of code into
the From and To values. Y ou can even usejust alogical flag to indicate “yes, this user is
restricted to seeing only data from his or her own country,” and then looking up the country in
auser table in your own database.

If you look at generalizing the initializeObject code above, you could imagine both the Range
Code and Object Name input parameters (and the attribute parameter as well, if you useit) as
being variable values passed into the code as input parameters of their own. Y ou could, for
example, have awhole set of Data Range or other security structure codes that represented
different database fields that require filtering, so that a single procedure run from
initializeObject in any SDO in your entire application could apply filtering in astandard way to
anumber of different fields. The call to thissinglefiltering procedure could then be ahook in a
version of initializeObject in a custom super procedure that you define, which could then be
made available to every SDO automatically.

Data range conflicts

When auser belongsto more than one security group, and different datarange security has been
set up against each security group, the framework will not be able to determine which datarange
security isleast restrictive in the context of the application. The framework returns a CHR(3)
delimited list of from values and to values to the calling program. It would then be up to the
program to decide which values are least restrictive, and apply them.

13.10 Data security
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Data security provides a mechanism for securing database records within the Dynamics
application. You can select individua recordsin atable and apply security to those specific
records. Data security is another part of the security framework that provides a mechanism to
connect your custom programming with the framework’ s security system. Exactly what the
effect of thiskind of security on your application will be, is entirely dependent on your custom
programming. One way of implementing security of this type might have the following
meaning:

. Revoke model — Prevents a user from accessing these records. By default, Dynamics
allowsaccessto al records avail ableto the application. Thislevel of security isin addition
to any other data security. For example, database level security is not affected by
Dynamics data security.
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Grant model — Allows auser to access these records. By default, Dynamics preventsall
users from accessing database records.

The security system isaware of all records, so therein no need to define an abstract structureto

represent them in the security system.

13.10.1 Creating data security allocations
To alocate security at the level of one or more records, follow these steps:

1 ¢ Expand the Security allocation node and select Data:

* Security Control

(ol
File Window Help
-« > B

| Esit Help

(8 Secuity control Security
{71 1. Security maintenance oo l
B 2 Secuily allocation =

%A“‘i“'"s Filter:  Users and Groups % Users Only  (~ Groups Only
= Containers s
T
- Yool e
ER Fields Login compary: [ <5117 =
s Login companies
Monu fems Rows 1o batch: [0 H
T Menu structures Enlity M
{71 3. Security enquiny e
{71 4. Security processing —I*

Detals | riier |

Press Refiash to start the sacurity allocation

A

2 ¢ Atthetop of the panel, select Usersand Groups, Users Only, or Groups Only.

3 ¢ Either specify auser or group in the Namefill-in or select the All... check box just above
the Namefill-in.

NOTE: If youwant thisallocation to apply only within a specific login company, choose
the appropriate company from the Login company list.

4 ¢ Specify the name of the Entity (the dumpname of the table).

5 ¢ Click Refresh toseealist of recordsfrom the entity. If you specified auser or group name,
alist of groups directly linked to the specified user or group also appears.
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6 ¢ Intheexamplebelow, you seerecordsfrom the Customer table of the DynSports database:

# Security Control B =] 3]
File Window Help
€ > 3 | Est Hep

=3 Security control
= 1. Security maintenance Ao l

B Actions
Dataranges Filter: ~ Users and Groups & Users Only Groups Only Allocated to aroup(s]
Fields . ™ alUsers 411 Sales
& Login companies Sales Trainees
ecurly giaups Mame: [ffuentes |
? Bse' categaries Login company: [ <411~ =l
sers
2070 2 Secuity allocation I ol H
Actions Entity: [ARMCU I
T Containers B
Data =
5, Fietds ] Detals | Fiter |
g Login companies -
Menu items Available arm_customer User specific allocations - arm_customer
B Men structures [Customer CodefCustomerMame  [Sec 4
-0 3 Secuity enuiry 10 Just Joggers Limited 1 Lift Tours Yes
@[] 4 Security processing 1005 Mike's Sparts Yes
1015 Aqua Sport Yes ™
1020 Abe Sports Yes
1025 Athlete’s Track Yes
1030 Soceer Universe Yes
1035 Spaits Usa Yes
1040 Suif and Sport World Yes
1045 Play Sports Yes
1081 lpine: Snow Sports Yes
1082 Damon's Toys Yes
4 »
Object
" (% Hevoke access
4 _>|_I € ot secured Appl

I A

NOTE: If you have an extensive list, you can improve performance by setting Rowsto
batch to asmaller number or by using the Filter tab to limit the results. If you set
thisfield to zero, the framework will attempt to fetch all values. Y ou may not
want to use the zero value if querying alarge database.

7 ¢ Select the records that you want to apply security to and click — . The records move over
to the second column. From thislist you can apply security to one or more of the records.
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8 ¢ Sdlect the appropriate recordsinthe second list (usually all) and select the action you want
to perform. See Table 13-4 for an explanation of your options. The framework sets flags,
but their actual meaning depends entirely on your programming. Table 13-4 provides an
example of what your code might do in these cases.

Table 13—4: Data security by security model

Model Action Intended effect
Revoke Revoke access Prevents the specified
users from accessing the
selected records.
Revoke Not secured Removes any existing

data security for the
specified users on the
selected records.

Grant Grant access Allowsthe specified users
to access the selected
records.

Grant No access Prevents the specified
users from accessing the
selected records
throughout the
application.

9¢ Click Apply.

10  Click the Save button at the top of the panel to save the allocations.

13.11 Login company security

L ogin companies provide a mechanism for defining organizational entities that share an
application. This mechanism provides the ability to customize application security for each
organization.
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13.11.1 Creating and maintaining login company security
structures

Since administrators normally maintain login companies, you can find documentation on this
topic in Progress Dynamics Administration Guide.

13.11.2 Defining security allocations for login companies

Y ou can define security allocations linking users and groups to specific login companies.
Security allocations of this type have the following effects:

. Revoke model — Prevents a user or group of users from logging into the application
under a specific company. By default, Dynamics allows all usersto login in under any of
the companies defined in the Repository.

. Grant model — Allows auser to log into the application under a specific company. By
default, Dynamics prevents all users from logging into the application under any of the
companies defined in the Repository.

To define alogin company allocation, follow these steps:

1 ¢ Under the Security allocation node select L ogin companies:

File  Window Help
e & * 3 | Ext Help

(3 Securty control Secuity Allacation
{1 1. Security maintenance E:B = l
=-{ 1 2 Security sllocation

Aotions Filer, © Users and Gioups " Users Only & Groups Allocated to gioupls)
Containers -
I~ Al Groups
Deta
Dataranges Name: [Sales Trainees )
Fislds Login company: | <211+ j
Login comparies
Menu tems Flows to batch: [50 B
Menu structures
{1 3 Security enquiry
Blefresh
{1 4. Security processing Seliey

Detals | il |

Press Refresh to start the security allacation
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2 ¢ Atthetop of thetab, select Usersand Groups, Users Only, or Groups Only.

3 ¢ Either specify auser or group in the Namefill-in or select the All... check box just above
the Namefill-in.

NOTE: The Login Company fill-in is disabled, because it makes sense only to apply a
login company allocation to a user or group.

4 ¢ Click Refresh to see alist of login companies. If you specified agroup name, alist of
groups directly linked to the specified group also appears:

* Security Cantrol

o/

Eile window Help
| & 5 B

{ Edt Help

E(B Security control
() 1. Security maintenance
E-{) 2 Security allocation

Actions Filer, © Users and Gioups " Users Only & Groups Only Allocated to gioupls)
= Containers Elieas
Data &
Dats 1arges Mame: [Sales Trainses 44|
E5) Fields Login company: [ <211+ =
fisg Login compaies E—
Mo e Flows to batch: [50 ..
HB Menu structures
-] 3. Security enquiny Retesh
B0 4. Securty pracessing —I—e b
Details | Fiter |
Login conpany cods Login company short nam ~ Login conpany cods Login company short name ~
Dynamics Defalt Co ZiFie Zuzu Rentals
Zuzu Zuzu Spotts

‘ sl s o1

5 ¢ Youare now ready to create alink (allocation) between the specified entity and alogin

company or companies. Select the company or companies that you want to link to the
specified user or group and click —.
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6 ¢ Click the Save button to save the allocation. Depending on which security model you are
using, you have:

Revoke model — Now prevented the selected user or group from logging in under
companies that were formally available to the user or group.

Grant model — Now allowed the selected user or group to log in to companies that were
formally not available to the user or group.

Figure 13-3 shows a member of the Sales Trainees group attempting to login using arestricted
company.

* application Login

Fer Login Mame: [eedwardd [al4

Password: Earee]

Language: |English - United States (EE ™

Bazsword
Company: | Zuzu Sports Rentals LLC (Zu ¥

d Processing Date: |08/12/2003 l g

Figure 13-3: Login with restricted company

Figure 13-4 shows the error message that displays when Dynamics denies the login.

User Authentication Failure x|

teszage Summary ]Message Detail ]Syslem Information |gppserver Infarmatiorn |

boocess denied - User specified doss not hawe access to
selected company. (AF:17)

©
2
Y

Figure 13—4: User Authentication Failure message

13.12 Searching with the Security Enquiry tool
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The security definition for a complex application can be extensive. The Security Enquiry tool
allowsyou to find existing security settings based on awide array of characteristics. When you
select the Security Enquiry node, several nodes appear. Each represents atype of security
allocation and alows you to list details of that type as they apply to groups or users that you
specify.
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The table below describes the nodes:

Option Purpose
Security groups Display therelationship of groupsto selected companies, groups, or
individuals.
Actions Display details of action security allocations as they relate to the

specified groups or individuals, including object, filename, the and
whether an allocation applies at the object or instance level.

Containers Display the security status of container application objects as they
relate to the specified groups or individuals.

Data Display the security status of data entities (records) asthey relateto
specific groups or individuals.

Dataranges Display the details of defined data ranges as they relate to specific
groups or individuals, including minimum and maximum values.

Fields Display the security status of application field objects asthey relate
to specific groups or individuals.

Login companies Display the security status of login companies as they relate to
specific groups or individuals.

Menu items Display the security status of application menu items as they relate
to specific groups or individuals.

Menu structures Display the security status of application menu structures as they
relate to specific groups or individuals.

It isan excellent idea to always use the Security enquiry tool to see all relevant information
before you make changes to your security definitions.

Each of the nodes uses the same technique to filter security data for you, although the details
provided are different for each node. Details include whether the object is secured, how it is
secured, and why the object is secured or not secured.
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To use the tool, follow this general procedure:
1 ¢ From the Security Control window, expand the Security Enquiry node on the tree.

2 ¢ Select the type of security allocation you want to review. A panel appears. The example
below is for the Containers node:

* security Control

-10] x|
File ‘Window Help
 « » 3 | Est Help
B3 Security control Security Enguiny - Cantainers
(0 1 Secury maintenance Fiter: & seis and Groups. ¢ Ussrs Only © Groups Ony Alocated to groupls)
[:I 2. Secuity allocation
B 2. Security enquiry [ &l Users and Groups
-8y Security groups Name'l ﬂ
P EE Actions 5 i
H Login company: | <411 =
% Containgrs I J
Data
i 3 Data ranges
ERL Fields
aag Login companies Befresh |

o B Menu items
T Menu structures

Letals
-1 4. Security processing IFNE[ |

| 4

3 ¢ Specify the context of your search at thetop of the panel. For example, specify acompany,
group, or user to query on. In some cases you need to specify an object name as well.

4 ¢ Click Refresh. The Security Control populates the details tab. Asyou change the context

parameters of your search, you need to click the Refresh button each time to repopul ate
the Details tab.
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5¢

6 ¢

At the top of the Details tab, there may be options to filter the number of rows. Simply
click these as you seefit, and the list refreshes automatically.Details.e user selects the
applicable node depending on what type of security he wan.tsto query. He enters the user
and organi zation he wants to enquire on, and presses the 'Refresh’ button.

Y ou can further filter the records, using the standard Dynamics Filter tab. To apply
settings from the Filter tab, click the Apply button on the Filter tab. Pressing Refresh here
has no effect, except to reset the Filter tab.

NOTES:

The column labels are different, depending on whether you use the grant or revoke model.
Note that you can export datato a Microsoft Excel spreadsheet by clicking the Excel icon
at the bottom of the panel.

The Security Enquiry tool derives much of its utility from the comments the system
provides. The comment in the editor is built by the framework. The comment is meant to
give you an idea of how the system determined which security to apply. For instance, if
conflicting security had been picked up against different security groups, the comment
would mention against which security groups security had been found and how it had been
applied to give you the eventual security panel.
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Numbers

4GL code
from ERwin macros 2-18

4GL procedures 56

A

Access
defining 13-1
distributed 2-10
optimizing 10-6
Access control 13-4
Access Tokens 13-20
Accessing records 10-3

ActiveX control 9-2

Add to Repository dialog box 3-9, 11-7

Add to Repository menu option 3-5

Adding
Apply button 9-25
bands 12-19
bands to toolbars 12-30

categories 12—7

dynamic combos to static viewers 7-3

files to Repository 3-26
lookup to viewer 7-13
modules to product 4-11
toolbars to windows 12—-34

ADM. See Application Development Model

Administration access 13-4
Administration Security menu 9-28

Administration window 3-12
example 13-15

aferrortxt.i file 519, 10-44
afglobals.i file 10-50

All option, defined 79

Ampersands shortcut character 13-17

APIs

Security Manager 13-35
TreeView 9-2

AppBuilder 3-1, 3-3,5-3
enhancements 3-3
starting 3-3
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Application Development Model (ADM)

12,53
naming conventions 2—6

Application Login window 3-3
example 13-18

Application objects, creating 3-21
Application security, defining 13-1

Applications
distributed 10-3
example 1-8
host-based 10-3

Apply button, adding 9-25
AppServer partition name 64

AppServers
callsfrom client 10-6
connection 10-52
goals10-3
log file 7-12
optimizing access 106
stateless access 14

AppService property 11-29
Arguments, launch.i 11-14
Array fields 2-8
ASDivision property 11-29
ASHandle property 10-13, 11-29
Assigning

key values 11-39

login companies 4-11

product names 4-8
site numbers 4-7

assignQuerySelection function 11-35

Associating items with bands 12-27
Attribute Editor, ERwin 2-16

Index—2

Attribute values, records 5-3

Attributes instance 10-8

Attributes menu 3-14

Attributes. See Also Properties.

Audience —xvii

Audit history 8-31

Auditing tables 4-23

Auto Properform Strings 4-14
AutoCommit property 10-16, 1129, 11-37

B

b_prefix 5-19

Bands
adding to toolbars 12—-30
defined 12-19
Find and Filter 8—29
Navigation 8-29
Window vs Windows 1225

Base Query String 7-6

Batch Size, determining 10-18
Batches, multiple 10-19
Batching, rows 7-16, 10-18
Before-image record 10-15

beginTransactionValidate procedure 10-17,
10-31, 11-50

Brokering, SDO datain SBO 11-32
Browse sequence number 7-16
Browser property sheet 66
Browser Settings dialog box 5-23
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Browsers 5-2, 5-8
creating 6-5
customizing 66
design window 6-5
property sheet 3-29

BrowseToolbar 8-29
BrowseToolbarNoUpdate Toolbar 8-31
Build Sequence option 7-10

Building
objects 5-2, 5-10
gueries 10-23
SBOs 11-26
TreeViews 94

Built-in objects, viewing 12-3

Businesslogic 5-5, 10-1
defining for SBOs 11-50

Buttons
enabling 8-27
Filter 4-20
Save4-24
Search 12-3
SpellCheck 8-29
Update 8-29
update 4-20, 8-29

C

Caching data 1-4
CAN-FIND validation 10-5
canNavigate function 12-10
Carat delimiter 1045

Categories
adding 12—7
creating 12—7
defining 126
SmartLinks 12-6

Changes, losing 11-9

CheckCurrentChanged property 10-6,
10-17

checkerr.i file 1047

Checking error messages 10-47

_cl suffix 5-7

Client access 104

Client Proxy SDO 5-5

Client proxy wrapper procedure 10-38
Client SBO proxy 11-34

Client support 14

Client-server technology 10-3
Client-side data validation 10-26

Closing
files 3-31
objects 3-31

Code structure 1-7

_code suffix 4-17

Coding messages 1046

Column Editor 10-24

Column validation 10-26

ColumnLabel attribute 5-22

colVaues function 11-34

Combining static and dynamic objects 74

Combos

adding to viewers 7-3

defining 74

saving 7-13
Comments Control 8-31
Commentsfield 4-12

Commit 10-15

Index—3
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CommitSource property 11-30 SDOs 5-15
) SmartDataObjects 11-3
CommitSourceEvents property 11-30 static viewers 7-3
TreeViews 94

Companies, login 4-11 Vi ewerls 6—7
Comparison operators 9-23 .cst files3-6
Compile Menu 3-11 CTRL key 4-13
Components standard 1-6 Cursor

L . , fill-in field 74
Connecting visual objects at run time 11-12 hour glass 9-24

Constant data 2-5 Custom files 3-6

Consiraints, avoiding 2-10 Custom Super Procedures 6-6, 10-20

constructObject procedure 10-12, 11-34 defining 12-36

Contai nedDataColumns property 1130, Customizations, ERwin 2-18

11-32 Customizing
. . Browsers 6-6
C(irlltj; gedDataObj ects property 11-30, datain tables 4-18
templates 5-13
Containers 5-3 triggers 11-13
running 3-29
Controls, TreeView 9-2 D
Conventions Data
naming dynamic objects 2—6 accessing 11-2
naming entities 2—3 caching 1-4
) constant 2-5
createPreTransV alidate procedures 5-20 deploying 4-23
. extracting 9-17
Cresting loading 9-18
Browsers 6-5 management 10-13
categories 12-7 multi-level 9-2
dynamic viewers 5-25 raw 2-5
individual objects 3-21, 6-2 sharing 2-13
items ;2_8 storing 1-3
mﬁﬂwggﬁtﬁs Pl transferring 10-3, 11-36
objects 3-21 versioning 4-23
PLIPs11-17 Data access 13-4
product modules 4-11
records 117 Data Dictionary 11-2
Repository data 4-12 )
SBOs 11-44 DataFields 5-3

Index—4
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Datalink hierarchy 11-32
Datalinks 11-31

Data management
example 11-35
SBOs 11-34

Data ranges security 13-28
Data records security 13-36

Data sets

deployment 3-13
restricted 10-19

Data source, original 11-2

Data types, character 4-17

Data validation, client-side 10-26
data.p procedure 12-10
dataAvailable event 11-34

Databases
client access 104
designing 2-1
distributed access 2—-10
dump name 4-21
name qualifier 11-11
NO-LOCK records 10-14
normalization 2—7
rows to batch 7-16
site numbers 4-2, 47
Sports2000 7-14
triggers 2-17, 11-12

DataColumns property 11-29
DatalogicProcedure 13-33
dataObjectHandle function 1140
DataObjectNames property 11-30
DataObjectOrdering property 11-30
DataSevers 4-14

DataTargetEvents property 11-30
DataType attribute 5-22
Dates, processing 3-3
Dbname 4-21
DB-REQUIRED flag 10-27
DB-REQUIRED technique 10-38
DEFINE TEMP-TABLE statement 10-25
Defining
application structure 4-1
categories 12-6
custom super procedures 12—-36
dynamic combos 74
field security allocations 13-24
keys2-13
lookups 7-13
queries 10-21, 11-5
record security 13-36
security 131
security for data ranges 13-28
toolbar bands 12-19

TreeView nodes 94
TreeView windows 9-11

Delimiters 2-3, 4-14
carat 1045

Deploying data 4-23
Deployment data sets 3-13
Deployment site number 4—2
DeptCode trigger 9-23
Derived dataset 112

_desc suffix 4-17
_description suffix 4-17
Design conventions 2—1

Design windows 3-19
Browser 6-5

Index—5
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Designing
databases 2-1
tables 2—7

destroyObject procedure 11-9
Development window 3-14

Dialog boxes
Add to Repository 3-9, 117
Browser Settings 5-23
Entity Mnemonic Import 4-13
Multi-Field Mapping 11-46
Multi-Field Selector 6-11
New 3-6, 11-18
Open Object 37, 6-3
Preferences 3-17
Record Menu Accelerator 12-14
Search Nodes 12-3, 13-13
Set Site Number 47
Suspended User 3-16
Table Selector 11-10
Viewer Settings 5-25

Dictionary validation 11-6
Disabled options 3-19
Display fields, maintaining 424
Display Fields option 4-18
Displaying

fields 4-15

status 5-26
Distributed applications, writing 10-3
Distributed database access 2-10
Distributed environment 14
Dividing line, TreeViews 9-27

Dump name 4-21
standards 24

Dynamic browser property sheet 3-29

Index—6

Dynamic combos 7-3
defining 74
saving 7-13

Dynamic launcher 3-30

Dynamic lookups 7-3
adding to viewer 7-13
property sheet 7-16

Dynamic objects 3-22
editing 3-19
naming 2-6
running 3-29
Dynamic viewers, creating 5-25
DynBrow 3-19
DynFold 3-19
DynMenc 3-19
DynObjc 3-19

DynToolbar 8-31

E

EditAction procedure 12-38

Editing
individual objects 6-2
properties 3-28
Repository objects 3-19
SDOs 5-15
viewers 6—7

ENABLE statement 9-23

Enabling
buttons 8-27
filters 922

endTransactionVaidate procedure 10-17,

10-31, 11-50

Enhancements 3-3
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Entities
creating data for 4-12
keys 4-17
maintaining 4-18
naming conventions 2—3
record fields 4-16

Entity Import process 4-13

Entity maintenance window 4-21

Entity Mnemonic field 4-21

Entity Mnemonic Import dialog box 4-13
Environment, preparing 4-1

Error messages
ADM2 11-52
checking 1047
formatting 10-34, 10-44

Error Summary Description 1044

ERwin
described 2-16
modeling tool 11-12
naming length limits 2—6
template benefits 2—6

essential practices 1-5
Events, filterDataAvailable 9-22
Example application 1-8

Examples
Administration window 13-15
application 1-8
Application Logon window 13-18
EditAction procedure 12-38
foreign key fields 7-3
managing data 11-35
SmartDataViewer 7-5, 7-14
static viewer 6-11
Treeview 9-5

EXCLUSIVE-LOCK 10-17

Expanding
message dialog box 10-51
nodes 9-13

Extensions 3-20
Extract program guidelines 9-17
Extracting data 9-17

F

fetchContainedData procedure 11-36
Field Container objects 5-3

Field name values 2-14

Field value 9-23

FieldName attribute 5-22

FieldOrder attribute 5-22

Fields
creating data for 4-12
defining security 13-24
foreign keys 7-3
grouping 2-9
linking 7-17
loading 4-15
maintaining for display 4-24
naming conventions 2—-3
non-updatable 5-15
numbers of 2-9
Object ID 2-13
object_path 3-20
parent 7-11
removing from SDOs 5-15
replication 4-22
separators 4-14
validation 11-6

File menu enhancements 3-5

Filenames 3-20
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Files
adding to Repository 3-26
aferrortxt.i 5-19
closing 3-31
custom 3-6
naming conventions 2—-3
opening 3-24

Fill-in field cursor 7-4
Filter button 4-20
Filter window 4-18
filterDataAvailable event 9-22, 9-23
Filtering

lookups 7-23

objects 4-9

tables 4-18
techniques for 7-25

Filters 3-18
enabling 9-22

Find and Filter band 8-29

First menu item 12-3

Five letter acronym (FLA) 2-5
FLA. See Five letter acronym.
FolderPageTop Toolbar 8-27
FolderTop Toolbar 8-29
FolderTopNoSDO Toolbar 8-31
FOR EACH blocks 10-29

Foreign fields 7-3
specifying 11-45

Foreign key value 7-16
Foreign keys 213, 2-14
ForeignFields property 11-29
ForeignValues property 11-29

Index—8

Format attribute 522

Formatting
error messages 1044
errors 10-34

Frames

multiple 9-27
viewer 7-1

Framework structure 10-1

Functions
canNavigate 12-10
dataObjectHandle 11-40
getASHandle 11-23
getDataHandle 11-31
isCreate() 5-21
isFieldBlank 5-19
SDOs 1141

G

General Manager 4-22

Generating
Browsers 6-5
Data Fields 5-3
Dynamic Viewers 5-25
objects 5-1

getASHandle function 11-23
getDataHandle function 11-31
getEntityDescription 4-22
getQueryPosition function 11-31

Getting started
example application 1-8
site numbers 4-2

Global references 10-50
Goals of Progress Dynamics 1-8

Granting access 13-4

gsc_entity_mnemonic table 4-12, 9-21
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gsc_object table 3-20
gshSecurityManager handle 13-35
gsm_node table 9-14

Guidelines, indexing 2-11

H

Handles
gshSecurityManager 13-35
phTable 9-20

Handling messages 10-42

Hooks

aternate 10-32
vaidation 11-50

Host-based applications 10-3
Hour glass cursor 9-24

Hyphens 2-3, 4-8
in entity names 4-14

ICFAF-Secu 9-28, 13-14

Importing
entities 4-13
tables and fields 4-13

Improving
performance 5-15
user interface 9-24

Include files
aferrortxt.i 5-19
checkerr.i 1047
launch.i 11-14

Indexes
guidelines 2-11
table 4-18

Inherit Dictionary Validation option 11-6

initializeObject procedure 922, 10-19
Initializing viewers 7-13

InitialValue attribute 5-22

Inner Lines option 7-9

Instance properties
DataField 5-22
NavigationTargetObject 11-40
setting 10-8

Instance Property dialog box Toolbar 11-33

Internal procedures
rangeSecurityCheck 13-35
SDOs 1141

isCreate() function 5-21
isFieldBlank function 5-19

Items
associating with bands 12-27
creating 12-8
defined 12-8
defining security 13-16
in Repository 13-16

J
Join fields 2-3

Joins 4-22, 5-15, 5-17
problems 10-21

K

Key field 4-16
Key values, assigning 11-39

Keys2-11
defining 2-13
entity 4-17
Object ID 4-2

Index—9
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Keysfields 7-3
killPlip procedure 11-19

L

Label attribute 5-22
Labels, menu items 12-17
Language Code 1043
launch.i file 11-14
Launching objects 3-30
launchProcedure 11-14
Layout Object Name 8-10
LEAVE trigger 9-23, 10-28
L etter icon 10-52
Limits
for entity names 26
performance 10-3

Link Advisor 11-45
Linking
fields 7-17
widgets 7-17
Links, assigning to layout 8-19
loadData procedure 9-18

Loading
data 9-18
fields 4-15
temp-tables 11-2

Local variables 7-17

L ocating data objects 11-40
Locking records 10-5

Log file, generated objects 5-26

Index—10

Logic
client-side 1027
table maintenance 10-36

Logic procedures 5-6, 10-20
SDOs 5-5, 10-36

Logical database name 4-21, 11-2
Login company 3-3

assigning 4-11

restrictions 13-11, 13-40
Login Company Control 137
Login window 3-3
lookupDisplayCompl ete procedure 9-25

Lookups
adding to viewer 7-13
property sheet 7-16

Losing changes 11-9

M

Macros, ERwin 2-18
Magnifying glassicon 10-52
Maintaining

display fields 4-24

entities 4-18
Managers, client vs. server 1-4
Managing

data 10-13

datain SBOs 11-34
transaction scopes 11-20

Mandatory attribute 5-22

Manual, organization of —xviii
Master attributes, Data Field 5-22
Master SDO 11-32

Master table 2-5
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MasterDataObject 11-40
MasterDataObject property 11-30
Master-detail relationship 11-28
Menu items, labels 12-17

Menu structures
defined 13-11
TreeViews 927

Menus
Attributes 3-14
Compile 3-11
File3-5
Preferences 3-16
Re-Logon 3-16
SmartObjects 3-14
Suspend 3-16

Merging components 2—13

Message Control 10-42

Message dialog box 10-51

Message Group 1043

Message handling 1042

M essage Maintenance window 1043
M essage management tools 10-1
Message Number 1043

Messages
ADM2 error 11-52
coding 1046
tranglating 1043

Modeling tool, ERwin 2-16
Modifying SDO definitions 10-23
Modules, adding to product 4-11

Mouse cursor 9-24
fill-in field 74

Multi-Field Mapping dialog box 11-46

Multi-Field Selector dialog 6-11
MultilnstanceA ctivated property 12—25
Multi-level data 9-2

Multiple frames 9-27

Multiple objects, creating 3-23

Multiple record updates 10-29

N

_name suffix 4-17
Named arguments, launch.i 11-14
Named template object 7-13
Names, entity mnemonic 4-21
Naming

objects 3-20

product modules 4-8

Naming conventions

dynamic objects 2-6

entities 2-3

files2-3

tables 2-3
Naming length limits 2—6
Navigation band 8-29
Navigation buttons, enabling 8-27
Navigation events 11-33
NavigationSourceEvents property 11-30

Navigation-Target
SBOs 11-40

NavigationTargetObject 11-40
Nested menus 9-2
New button 6-5

Index-11
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New dialog box 3-6, 11-18
New repository objects 3-21
node_obj field 9-14
Nodes

defining 94

structured 9-13
NO-LOCK 10-5
None option defined 79
Non-indexed field 4-19
Non-updatable fields 5-15, 10-24
NO-RETURN variables 10-50
Normalization 2—7
_number suffix 4-18

Numbers of fields 2-9

O

0_obj domain 4-17

_obj suffix 2-13, 4-14, 4-17
ObjcTop Toolbar 8-28
Object attributes 10-9

Object Generator tool 4-1, 4-12, 4-22, 5-1,
5-10, 11-3

Object ID field 2-13

Object IDs 4-2
benefits 2-13
for tables 2-13

Object properties, editing 3-28
Object Properties toolbar button 6-3

Index—12

object_path field 3-20

objectDescription procedure 11-19

ObjectMapping property 11-30, 11-33

ObjectName attribute 5-22
ObjectName property 11-31

Objects
closing 3-31
connecting at run time 11-12
creating 3-21
editing 3-19
filtering 4-9
locating 11-40
naming 3-20
opening in AppBuilder 3-23
organizing 4-8
registering 11—7
resizing 84
running 3-29
saving 3-24
Toolbar 8-27
types of 3-19

Obtaining site numbers 4-2
One-to-many joins 10-21
One-to-onejoins 10-21
Open File menu option 3-5
Open Object dialog box 3-7, 6-3
Open Object menu option 3-5
Opening

files 3-24

objects 3-23

objectsin AppBuilder 3-19
SDOs 6-2

Operators 9-23
Origina data source 11-2
Overrides, labels 7-19
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P

Pages 5-2
Panel class 1140

Parent Fields option 7-11
Parent Filter Query option 7-12
parent_node obj field 9-14
Partition property, SBO 11-47
Password for site code 44
Pathnames 3-20
pcParentNodeK ey 9-20

Performance 10-6, 10-26
Combos and L ookups 7-27
improving 5-15
limitations 10-3, 104

Persistent Libraries of Internal Procedures.

See PLIPs
Persistent procedure handle 10-13
Persistent procedures, deleting 11-14
phTable handle 9-20
Physical file 3-24

PLIPs9-18
creating 11-17
defined 11-14
vs SDO logic procedures 11-22

plipSetup procedure 11-19
plipShutdown procedure 11-19

Populating
SDO temp-tables 117
TreeViews 9-17

postTransactionV alidate procedure 10-17,
10-32, 11-50

Preferences dialog box 3-17
Preferences menu 3-16

Prefixes
b 5-19
for filenames 3-20
for tablenames 24
length of table names 4-14

Preprocessors, definitions 5-6
preTransactionValidate 10-17

preTransactionV alidate procedure 5-8,
10-17, 10-30, 11-50

Procedures
client proxy wrapper 10-38
constructObject 10-12, 11-34
createPreTransValidate 5-20
custom super 12-36
destroyObject 11-9
EditAction example 12-38
in SDO 5-7
loadData 9-18
lookups 9-25
objectDescription 11-19
registering 12-37
serverSendRows 10-13
server-side 106
transaction scoping 11-20
validation 10-26
writePreTransValidate 5-21

Processing date 3-3

Product, RY 4-8

Product Control window 4-9
Product Maintenance window 4-10
Product Module tab 4-11

Product modules
creating 4-11
defining 4-8
security restrictions 4-9

Progress AppBuilder 3-1
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Progress Dynamics

components 1-2

description 1-2

essential practices 1-5
Properties, editing 3-28
Properties button 6-3
Properties. See Also Attributes.

Property sheets
example 3-29
L ookups 7-16
opening 3-19, 10-23
SDOs 1147
property sheets, Browsers 6-6
Proxy SDO 5-3, 10-37

pushTableAndV alidate procedure 11-39

Q

Queries 10-13

defining 11-5

editing 64

guidelines for 7-6

parent filter 7-12
Query Builder 1023, 11-10
Query String 7-6
QueryPosition property 12-10

Question arguments 1049

R

Range restrictions, defining 13-31
Range Security Control 13-8

Ranges security 13-28
rangeSecurityCheck procedure 13-35

Index—14

Raw data 2-5

Rebuild On Reposition toggle 10-20
RebuildOnRepos property 10-20
Recaching menu information 13-18

RECID 2-12

Record Menu Accelerator dialog box 12-14
Record Version table 4-24

record ref field 9-21

Records
accessing 10-3
creating 117
locking 10-5
NO-LOCK 10-14
security 13-36
selecting multiple 4-13
updating 10-6, 10-29

Records to retrieve 7-23
_reference suffix 4-17
References, global 10-50
Referential Integrity (RI) constraints 11-12
Refresh button 12-3
Regenerating entity information 4-15
Registering

objects 117

procedures 12-37

site numbers 44
Relational database design 2-1
Relative Path 4-12
Relative pathname storage 4-9
Re-Logon menu 3-16

Re-Logon menu option 3-5

removeQuerySelection function 11-35
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Removing fields from SDOs 5-15
Replicating fields 4-22

Repository database
adding file 3-26
benefits of 1-3
names for objects 2-6
site number 4-2

Repository objects
closing 3-31
creating 3-21
editing 3-19

Resizing
objects 84
TreeViews 9-27

Restricting access 13-4

Restrictions
Login Company 13-11
naming 2—6
user name 13-11

Retrieving
error messages 1044
records. See Rows To Batch.
Roundtable 5-13, 6-10
ROWID 2-12
RowMod field 10-15

RowObject 9-23
temp-table 11-2

rowobject table 5-3
RowObjectState property 11-30

rowObjectValidate procedure 5-8, 1028,
10-33

RowObjUpd table 5-5, 10-15

Rows
batching 10-18
in layout design 8-3

Rows To Batch 7-16, 7-23
initial setting 10-20

RUN SUPER statement 9-22, 1020
Run time architecture 1-5

Running
lookup window 7-22
objects 3-29
TreeViews 9-26

ry prefix 2-5
RY Product 4-8
ryc_smartobject table 4-23

rysttviewv.w template 6-9

S

Save button 4-24
Saving
combos 7-13
objects 3-24
SBOs. See SmartBusinessObjects.

Schema
validation 5-16, 104

SCM Field Name 4-23
SCM. See Source Code Management.
Scoping 10-3
transactions 10-5
within procedures 11-20
SCREEN-VALUE 9-23
SDO procedures 5-7
SDO Startup 10-12
SDOs, programming interface 11-41

SDOs. See SmartDataObjects.
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Search button 12-3 Signature property 11-32
Search Nodes dialog box 12-3, 13-13 Site count 4-6
Security Site numbers 2-13, 4-2
defining 13-1 alocation 2-15
Items 13-16 globally unique 2-15
. . limit 4-6
Security allocation 13—7
Sizing objects 84
Security Control window 13-7
. SmartBusinessObjects
Security menu 9-28 properties 11-29
, SmartBusinessObjects (SBOs) 2-9, 5-2
Security tokens 13-20 as Data-Target 11-42
; : building 11-26
Selecting multiple records 4-13 9
'ng muitip businesslogic 11-50
Separators 2-3 creating 11-44
carat 10-45 defined 10-1
for field names 4-14 files 11-29
guidelines 11-27
Sequences, Build 7-10 Navigation-Target 11-40
) when to use 11-28
serverContainedSendRows procedure wizard 11-44
11-37
SmartDataBrowsers 5-2, 5-8
serverFetchContainedData procedure 11-36 creating 6-5
ServerSDO 5-5 SmartDataFields 7-3, 10-22
serverSendRows procedure 10-13 SmartDataObjects
. functions 1141
Server-side procedures 10-6 internal procedures 11-41

procedure handles 11-32

SmartDataObjects (SDOs) 4-1, 5-2
creating 5-15, 11-3

Server-side validation 10-29
Session Manager 11-14

; ; defined 5-3, 10-1

Session Reset menu option 3-5 defining 10-23

Set Site Number dialog box 4-7 field validation 11-6
guidelines 10-6

Sharing data 2-13 logic procedure 5-5
opening 6-2

_short_desc suffix 4-18 property sheet 11-47

. proxy version 10-37
_short_name suffix 4-17 query definition 10-21

Showing fields 4-15 vs PLIPs 11-22
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SmartDataViewers (SDVs) 5-2, 5-9,
10-28, 11-34, 11-37
defined 7-1
example 7-5, 7-14
generating 5-25
SmartFilter object 10-18
SmartFolder 5-2
SmartLinks
associating with categories 12—6
new 8-21
SmartObjects 5-2
SmartObjects menu 3-14
SmartSelect 7-3, 7-27

SmartToolbar 52, 12—1
defined 12—29

SmartWindows 5-2

Sorting fields 7-16

Source Code Management (SCM) 5-13
Source procedures 5-6

SpellCheck button 8-29

Sports2000 database 7-14, 9-17

SQL databases 4-14

Stack trace 10-52

Standard code structure 1-7

Standard components 1-6

Standard toolbar objects 8-27
Standard validation procedures 10-26
Standards, naming 2—3

Starting AppBuilder 3-3

Statel ess environment 11-13

Static files, adding to Repository 3-26
Static objects 3-19
editing 3-19
running 3-29
Static SmartDataObject 11-3
Static SmartDataViewer, example 6-11

Static viewers
building 7-3
vs Dynamic 7-3

Status display 526

Storing
data 1-3
static objects 3-19

Structure framework 10-1
Structured nodes 9-13
Structured PLIP 9-18, 11-18
SubMenu category 124

Suffixes

_cl 57
_obj 2-13, 4-14

Super procedures 56, 6-6
data.p 12-10

Support for clients 1-4
Suppressing validation 5-16
Suspend menu 3-16
Suspended User dialog 3—-16
System information tab 10-52

T

Tab folders 5-2
Table design 2—7

Index-17



Progress Dynamics Developer’s Guide

Table names, unqualified 11-11 Toolbar and Menu Designer tool 12-1
Table Selector dialog box 11-10 Toolbar Bands, defining 12—19
Table trigger editor, ERwin 2-17 Toolbar Designer. See Toolbar and Menu
. Designer tool.
TableName attribute 5-22
Toolbar objects 8-27
Tables
auditing 4-23 Toolbars
creating data for 4-12 adding to windows 12-34
customizing data 4-18 Browse 8-29
dump name 4-21 BrowseToolbarNoUpdate 8-31
filtering 4-18 defined 1229
gsc_entity_mnemonic 4-12, 9-21 DynToolbar 8-31
gsc_object 3-20 FolderPageTop 8-27
joins 5-17 FolderTop 8-29
maintenance logic 10-36 FolderTopNoSDO 8-31
naming conventions 2—-3 ObjcTop 8-28
Object IDs 2-13
prefix length 4-14 Tools
prefixes 2-5 ERwin 2-16
Record Version 4-24 Object Generator 4-12, 5-1, 5-10, 11-3
regenerating 4-15 Toolbar and Menu Designer 12-1
RowObjUpd 10-15 .
structured 9-13 ToolTips 3-18
Targets, SBOs 11-42 Transaction logic 11-37
Template code editor, ERwin 2—17 Transaction scoping 10-3, 10-5
within procedures 11-20
Templates )
combos 7—13 Transactional table 2-5
customizing 5-13 - .
ERWiN 2-16 Transferring data 10-3, 11-36
rysttviewv.w 6-9 Translating messages 10-43
Temp-tables 10-4 Tree Node Maintenance window 9—7
defining like database table 11-10
loading 11-2 TreeView 9-2
populating 11—7
reasons for use 107 TreeView control 122
RowObject 11-2 . , o
rowobject 5-3 TreeView windows, defining 94, 9-11
RowObjUpd 5-5 TreeViews
_tlasuffix 4-17 example 9-5
menu structures 9-27
Token Security Control 13—7 populating 9-17
running 9-26
Tokens 13-20
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Triggers 11-12
customizing 11-13

_type suffix 4-17
Types of objects 3-19

U

UDP. See User-defined properties.
Underscore separator 2-3, 4-14
Unique index 4-18

Unique site number 2-13, 4-2
Unique table names 24
Unqualified table names 11-11
Updatable joins 10-21

Update buttons 4-20, 8-29
enabling 8-27

Update Display Field list 4-15
Update transactions 11-26
UpdateableColumns property 11-29
Updates through SBO 11-37
Updating records 10-6

URL for site numbers 4-2

User interface, improving 9-24
User Name restrictions 13-11
User-defined properties 4-23

Vv

validateDatasetQuery procedure 10-50

Validation
client-side 10-26
Dictionary 11-6
hooks 11-50
logic 5-5
procedures 5-18, 10-26
schema 104
server-side 1029
suppressing 5-16

Variables
local 7-17
NO-RETURN 10-50

Versioning data 4-23
Viewer Settings dialog box 5-25
Viewers 5-2, 5-9
adding lookup 7-13
building 7-3
changing labels 7-19
creating 5-25, 67
initializing 7-13
static vs dynamic 7-3
static vs. dynamic 6-7
Viewing built-in objects 12—-3

VisualizationType attribute 5-22

W

WebClient 14

WHERE clause 10-19

Widgets, linking 7-17

Window band vs Windows band 12-25
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Windows Windows. See Also SmartWindows.
adding toolbars 12-34 _
Administration 3-12 Wizards
Application Login 3-3 New PLIP 11-18
designing 3-19 SBO 1144
Development 3-14 SDO 11-2
Eirlltgry ﬂlalSntenance 4-2l writePreTransValidate procedure 5-21

Product Control 4-9

] Writing
Product Ma ntenance 4-10 distributes applications 10-3
Tree Node Maintenance 9-7 Leries 7-6
TreeView 94 q
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