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Preface

Purpose

This manual explains how to use OpenEdge Pro2. It provides startup instructions about the Pro2 utilities.
Additionally, it also discusses the installation and configuration of Pro2, replication process, replication triggers,
splitting replication threads. It also describes how to work with CDC, set up second pass replication and Pro2
email alarms.

For the latest documentation updates see the OpenEdge Product Documentation at https://docs.progress.com.

Audience

This document is intended for database administrators (DBA's) and consultants to help them configure Pro2
and use it to replicate data. It assumes a fundamental knowledge of both OpenEdge and DataServer for
Microsoft SQL and Oracle.

Organization

Get started with Pro2

Describes the installation process of Pro2.

Pro2 Enterprise View on page 47

Describes Pro2 Enterprise View and how to install and configure it.
Customize Pro2 on page 54

Elaborates on how to customize Pro2 to suit your business needs.
Upgrade Pro2 5.5.x to 6.4 on page 55

Describes how to upgrade Pro2.

Uninstall Pro2 on page 61

Walks through the steps of uninstalling Pro2.

Use replication triggers on page 62

Describes what replication triggers are, and how to use them.
Remove replication triggers on page 66

lllustrates how to removes replication triggers.

Customize Pro2 replication on page 67

Describes how you can customize Pro2.

Split replication threads on page 68

Describes how to split replication threads.

Configure OpenEdge to SQL connectivity for Pro2

Discusses SQL databases and you can configure them for Pro2
Configure Pro2 e-mail notifications on page 74

Describes how to set up, reset, and remove Pro2 replication failure email notifications.

Use second-pass replication on page 75
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lllustrates how to use second pass replication with Pro2
Bulk load with Pro2 on page 77

Overviews bulk-loading with Pro2

Check replication logs on page 92

Explains how use the check replication log function.
How to schedule jobs in Pro2 on page 93

Describes how to use the Job Scheduler in the Pro2 UI.
Use CDC with Pro2 on page 95

Discusses Change Data Capture and how to use it with Pro2.

Documentation conventions

See Documentation Conventions for an explanation of the terminology, format, and typographical conventions
used throughout the OpenEdge content library, including information about the following:

* Using ABL documentation
¢ Examples of syntax descriptions

* OpenEdge messages
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Get started

For details, see the following topics:

* Get started with Pro2

* Install and configure Pro2 for LAN

* Install and configure Pro2 for WAN
* Install and configure Pro2 on Linux

* Pro2 Enterprise View

Get started with Pro2

OpenEdge Pro2 is a lightweight, configurable tool that provides near real-time replication of an OpenEdge
database to Microsoft SQL, Oracle, or another OpenEdge database.

Learn about Pro2

Pro2 supports enterprises in delivering the critical business data needed to support analytical and other business
intelligence initiatives by replicating specific tables and fields, databases, or multiple databases. All replications
facilitated by Pro2 can take place while your transactional database is up and running, removing connectivity
limitations, disruptions, and risk to your normal business operations.

With Pro2 web user interface (Ul) you can intuitively configure and monitor your database replications, create
new replication processes, and manage bulk loading. To deliver near real-time replication, Pro2 uses either
OpenEdge Change Data Capture (CDC) or trigger-based replication for optimal performance with your OpenEdge
database.

Pro2: Use Pro2: Version 6.5



Part I: Get started

How it works

Replication triggers, or CDC, automatically capture all data changes that occur on your source database and
send those changes to your target database. This means that data, like tables and rows, are not actually
transferred from your source database to target database, what has transferred is a log of the changes on your
source database. Information is written to the replication queue (ReplQueue) in the internal repl and Pro2
databases to identify the created, updated, or deleted record. The multi-threaded replication process retrieves
the updated record and the queued data in the replication is moved to the target database. Done in near
real-time, the I/O operation is optimized with the updated record residing in cache. Any analysis can be run
against current data in a replicated database, leaving the transactional database resources to their normal
activities, keeping your data accurate and secure. This is how Pro2 remains lightweight while providing an
up-to-date copy of your source database.

The Pro2 CDC implementation additionally supports the thread #0 feature. When activated, the CDC Admin
thread converts all CDC_change_t r acki ng records regardless of the thread to which the table is mapped.
This allows a single CDC thread to convert all CDC records to Replqueue records.

The CDC replication procedure is administered online and is quicker than using ABL triggers. This results in
a relatively short database downtime. The client application connection remains unaffected, and there is no
requirement to connect to the Repl database. Users can execute multiple threads by duplicating the CDC batch
program (CDCBat ch. p) and appending the thread number to the file name. For example, CDCBat chO,
CDCBat ch1, CDCBat ch2, and so on. For more information, see Use CDC with Pro2 on page 95.

The replication tables in the repl and Pro2 databases consist of minimal data, indexing, and a single sequence
for process control. The repl database contains the first nine replication tables, while the Pro2 database contains
the remaining twenty-six. If your business require it, the nine tables that are associated with the repl database
can be embedded directly into the source database. A common use case for this type of configuration is if you
need to migrate your data from one OpenEdge database to another in preparation for an upgrade or a dump
and load.

To replicate, Pro2 uses a replication processor that cycles through replication records periodically, based on
user configuration, and replicates the table data directly to the target database via the OpenEdge DataServer.
All replication data is captured and maintained in Pro2 replication database tables to facilitate table mapping
between source and target databases, as well as to maintain the queue record, the record lock, the database
connection and configuration details, and the thread level information.

Pro2 allows you to configure the time interval between the replication operations. You can customize the interval
in real time according to your needs. For example, you can set the interval to every n seconds, hourly, twice
a day, or daily depending on your specific business needs.

Additionally, you can pause all replications, or a specific table replication temporarily should the need arise.
You can restart the paused replication at any time. Keep in mind that, while the replication process is suspended,
users of the target database do not have access to the records that have been updated in your source OpenEdge
database until the replication process is restarted and the replication queue is completely cleared.

Note: If the replication process is paused, the backlog of data change events could take a long time to process
if paused for long period of time.

While the repl and Pro2 databases are lightweight, their initial setup and configuration should be subject to
every consideration and precaution as if you were creating a database for an enterprise application in a
production environment. Without these databases, data is not replicated from your source database to your
target database. This can cause a loss of synchronization.

Confer with your database administrator and other key stakeholders to when creating the repl and Pro2 database
for your production environment. For more information about database administration, see OpenEdge database
essentials.
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Architecture

The basis of the replication functionality consists of five primary programs that generate the replication triggers,
generate the replication processor functionality, and process the replication records, and a web-based user
interface application for monitoring and administering the replication processor and configuration.

[5] OpenEdge OpenEdge Pro 2

LAN or WAN

Pro2 architecture varies over local area network (LAN) or wide area network (WAN). Each configuration, whether
WAN or LAN, includes:

* An OpenEdge source database. There is usually a user application tied to the source database.

* The Pro2 and repl databases.

* Atarget database that is either a Microsoft SQL Server, Oracle, or an OpenEdge database.

LAN

Source database

<>
-
D

—
u Repl database

Target database

Pro2 LAN configuration U

Pro2

C__=)
ﬂ Progress Application Server (PAS) for OpenEdge

8 &

Schema holder database

(©

Replication processor Pro2 database
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Pro2 architecture over LAN consists of the following components:
* A source, OpenEdge, database with a user application tied to it.
* A Repl database at the source database.
* Pro2 server, that contains the following:
* Progress Application Server (PAS) for Open Edge (PASOE)
* Schema holder database
* Replication processor

* Pro2 database

* Atarget database which can be either Microsoft SQL Server, Oracle or an OpenEdge database.

Note:

* Starting from Pro2 v6, you require a PASOE license on the Pro2 Server, which further requires OpenEdge
to be at least 11.5.1 or later to support PAS. Progress recommends installing OpenEdge12.x for Pro2
v6.2.x to take advantage of PASOE improvements, or at least the latest update of the long-term supported
OpenEdge release 11.7.

* If your target database is not an OpenEdge database, you need an additional schema holder database
which contains information about the data definitions of the target databases.

WAN

Source database Target database

Pro2 WAN configuration u

=
V Repl database

Pro2

C__--J
= Progress Application Server (PAS) for OpenEdge

—
@ N (D
g o B

Progress Application Server Local Repl database  Schema holder database  Replication processor ~ Pro2 database

When the target database is in a different geographic location than the source OpenEdge database, configure
Pro2 to include a Progress Application Server on the source database server in addition to the standard
configuration on the Pro2 server. In this context, the Pro2 server is where the Pro2 replication instance is
configured and operating.

Instead of running the replication procedures using typical client/server mode connections to the source and
repl databases, Pro2 sends requests to PAS for OpenEdge (or a classic application server) on the database
server which returns data to the calling procedure on the Pro2 server.

12
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Note: The Pro2 server must be on the same local area network as the target database server.

Pro2 architecture over WAN consists of the following components:
* A source, OpenEdge, database with a user application tied to it.
* A Repl database at the source side that is used to record create, update, and delete transaction events.
* PAS on the source database server.
* Pro2 server, that contains the following:
* PASOE

* Local Repl database that stores information about synchronization between the source Repl database
and the Pro2 local Repl database.

* Schema holder database
* Replication processor

* Pro2 database
* A target database which can be either Microsoft SQL Server, Oracle or an OpenEdge database.

Installation planning and considerations

Before you proceed with the initial installation and configuration of Pro2, take time to create an installation plan
for your implementation. Confer with your database administrator, system administrator, and other key
stakeholders. Gather information about your implementation needs and consider the following questions.

*  What is the size of your OpenEdge database?
* Do you have an environment to test the installation in?

*  Where will Pro2 be installed? Keep in mind that it can be installed on its own physical or virtual machine,
or on the same machine as your target database.

* Do you require a LAN or WAN configuration?
*  Which tables and fields need to be replicated? You can replicate your entire database a portion of it.

* Do you need to embed the replication tables in your source database?

Pro2 setup process
* Install and configure Pro2 for LAN on page 14
* Install and configure Pro2 for WAN on page 30

Pro2: Use Pro2: Version 6.5 13
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Install and configure Pro2 for LAN

A LAN configuration for Pro2 and your OpenEdge application is best suited for on-premises business solutions.
For example, assume that you have an OpenEdge application, OpenEdge database, and a Microsoft SQL
Server database set up and configured for your on-premises environment.

In this scenario, your OpenEdge database supports your OpenEdge application and you use the Microsoft
SQL Server database for reporting and analytics. Rather than periodically updating your Microsoft SQL Server
database with information and changes from your OpenEdge database, you can use Pro2 to replicate changes
on your OpenEdge database to your Microsoft SQL Server database in near real time. To achieve this, Pro2
uses a series of replication databases, configuration tables, and a queuing table to communicate database
changes from the source database to the target database, in this case from your OpenEdge database to your
Microsoft SQL Server database. In short, the Pro2 application connects to the source, replication, and target
databases, determines what changed on the source database, fetches the records that were changed, and
pushes those records to the target database.

You can install Pro2at the same time you install and configure OpenEdge, or you can install Pro2 as an add-on
to complement your OpenEdge environment later on. Installing Pro2 as an add-on can be especially useful
when you are upgrading OpenEdge versions, or need to migrate databases. For more information about
database migration, see Migrate your OpenEdge database with Pro2 on page 89.

Before you can install Pro2, you must first install and configure OpenEdge. This installation must be on a
separate machine from your source OpenEdge database installation. It can be on its own machine, virtual or
physical, or on the same system as your target database. Likewise, when you install Pro2, you can install and
configure it on its own machine or on the same system as your source database. The installation of OpenEdge
and Pro2 on its own machine, is sometimes referred to as the Pro2 server. The Pro2 server contains PAS for
OpenEdge instance, the Repl and Pro2 databases, and the configuration information for the web based user
interface.

System requirements

The specifications for a Pro2 server are generally the same whether server is a physical or virtual machine.
Because are determined by the OS being loaded on the box. However the following is a general idea of new
specifications.

Minimum 2 processors.

Memory: If using a 64-bit operating system, use 8 gigabytes of RAM.

Note: If your machine also hosts a SQL server, then use a 64-bit platform with a minimum 8 gig of memory.

Network speed: minimum 1 gigabit per second.

Disk: 50 gigabytes of allocated space. This allocation is for both the installation and for any content generated
by Pro2, such as log files.

Note: If your machine also hosts a SQL Server database, then the size of the SQL Server database will
be approximately twice the size of the Progress data space requirements.

Note: In either a physical or virtual environment it is recommended to spread the 1/0. On a physical machine
this means separating the operating system/Pro2 and/or SQL database onto separate physical drives. This
is the same for a virtual machine the where “disks” become multi-VMDK file (Virtual Machine Disk). For
example separate the operating system and Pro2 installation onto separate VMDK files.

14

Pro2: Use Pro2: Version 6.5



Install and configure Pro2 for LAN

These are minimum recommendations. All parameters can be increased to accommodate more robust hardware.

Note: Additionally, during your planning phase, it is important to understand that the Pro2 database uses large
object data types. By default, CLOB fields are set to Latin-1 and basic collation by default. Adjust these settings
to support your requirements before loading the Pro2 . df file.

For more information about OpenEdge system requirements, see the Progress Product Availability Guide.

Before you begin

Ensure that you have OpenEdge installed and configured on the same machine that you are going to install
Pro2 on. For more information about installing OpenEdge, see Install OpenEdge on Windows.

Main steps to install and configure Pro2

Install Pro2.

Create a Repl and Pro2 database.

Start the PAS for OpenEdge instance for the Pro2 web user interface.
Load the configuration file.

Add the source database details.

Add the target database details.

Generate the target schema file.

Load the target database table file.

© % N o g~ 0NN

Map the tables in the source database to the target database.
10. Generate the replication code based on your configuration.

11. Deploy replication triggers.

Install Pro2
1. Close all applications before beginning the installation.
2. Run the Pro2. exe file.

There can be a numeric value in the file name that indicates the version of Pro2, for example, Pr 02- 6. 2. exe.

3. In the Pro2 installation wizard, click Next to Choose the install folder.
4. Specify the path, or click Choose to browse and select where you want to install Pro2.

The default installation directory is C. \ Pr ogr ess\ Pr 02.

5. In the Choose OpenEdge window, specify the path, or select Choose to browse and set the OpenEdge
home directory.

The OpenEdge home directory is where OpenEdge is installed on your machine.

The default directory is C: \ Pr ogr ess\ OpenEdge.

6. On the PAS Ports screen, enter the relevant PAS for OpenEdge information in the Port and Instance
Name fields.

The default instance name is Pro2Web. You can change this name to according to your needs. It is
recommended to change the instance name for each Pro2 installation.

Pro2: Use Pro2: Version 6.5 15
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Part I: Get started

Note: For each installation of Pro2, you must specify different port information. No two installations can
use the same ports on the same machine.

7. Click Next and review the options you chose for this installation in the Pre-Installation Summary page.

9.

Click Install.

Note: The Pro2 installation wizard can take several minutes to complete and may appear to lag at times.
Allow the installation wizard to complete. Do not prematurely cancel the process.

Click Done.

10. Check the installation logs at C: \ Pr ogr ess\ Pro2\i nst al | \ | ogs folder.

After the installation is complete, go to the Pro2 root folder to continue the configuration process. If you used
the default settings during the installation, then this folder is C: \ Pr ogr ess\ Pr 02.

All files, scripts, and procedures for Pro2 are relative to the root folder. This allows Pro2 to be installed several
times on the same drive without each installation interfering with each other. This functionality was designed
to allow you to be able to create development and production environments to test implementations, as needed,
without affecting your production environment.

For more information about the Pro2 root folder and file directory, see the Directory reference at the end of this
guide.

Create a Repl and Pro2 database

In this part of the configuration process, you build a Repl and Pro2 database by using Proenv commands and
the repl . df and pr o02. df files.

Standard OpenEdge database utilities are used to create the Repl database. The structure file (. st ) and
schema definition file (. df ) used to create the Repl database can be found in the db folder of the Pro2 root
folder. If you are using replication triggers with a LAN configuration, all configuration files, parameter (. pf )
files, and scripts need to be modified to include a connection to the Repl database wherever there is a connection
made to the source database. Change data capture (CDC) is not affected by this requirement.

Itis important to note that this procedure describes the high level steps to create the Repl and Pro2 databases.
When creating these databases every consideration and precaution should be taken, as if you were creating

a database for an enterprise application in a production environment, to ensure their availability. Without these
databases, data is not replicated from your source database to your target database. This can cause loss of

synchronization.

Confer with your database administrator and other key stakeholders to when creating the Repl and Pro2
database for your production environment. For more information about database administration, see OpenEdge
database essentials.

To create a Repl and Pro2 database:

1.
2,

Open a Proenv instance.

Set your working directory to the db folder in the Pro2 root directory.

Note: Check the directory of the db folder to view the database instances. Type di r after navigating to
the database folder.

3. Create an empty repl database instance by typing the following command prodb repl enpty.

Create an empty Pro2 database instance by typing the following command pr odb pro2 enpty.

16
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Note: Ensure that the you set the code page of the Repl and Pro2 databases to match the code page of
your source and target databases.

5. Load the table definitions file in the Repl database by typing prowi n repl - 1.

The Procedure Editor window appears.

6. Navigate to Tools > Data Administration.

7. In the Data Administration window, navigate to Admin > Load Data and Definitions > Data Definitions
(.df file)....

8. In the Load Data Definitions window, load the r epl . df file and click OK.

Note: Therepl . df file is located in the db folder of the Pro2 root folder.

9. Load table definitions in the Pro2 database by entering prowi n pro2 - 1.

The Procedure Editor window appears.

10. Navigate to Tools > Data Administration.

11. In the Data Administration window, navigate to Admin > Load Data and Definitions > Data Definitions
(.df file).

12 In the Load Data Definitions window, load the pr 02. df file and click OK.

Note: The pr 02. df file is located in Pro2 fol der/ db.

13. Start the repl and pro2 databases by typing:
* Proserve repl
* Proserve pro2
14. Add the Pro2 database connection details to the r epl Pr oc. pf file in the Pro2 root folder under
\ bprepl\ Scripts\repl Proc. pf to connect the replication threads and PAS for OpenEdge instance to

the Pro2 database. Navigate to the bpr epl \ scri pt s folder and open the r epl Pr oc. pf file. Add the
complete path of the database in the file and click Save.

15. To check both Repl and Pro2 database instances are connected successfully, open the Procedure Editor
from the bpr epl \ Scri pt s folder and navigate to Tools > Data Dictionary. If the connection is successful,
the Tables section displays the tables.

Start the PAS for OpenEdge instance and log in to the Pro2 web application

Now that the database instances are set up successfully, start the PAS OpenEdge instance and log in to the
Pro2 web application.

1. Start a Proenv instance.

2. Navigate to the Pro2 folder by entering cd followed by name of the folder where you installed Pro2, for
example, cd Pro2v62.

3. Enteri nst ance nane\ bi n\t cman. bat env.

Note: The default instance name is Pro2Web.

Pro2: Use Pro2: Version 6.5 17



Part I: Get started

4. Enteri nstance nane\ bi n\tcman. bat start.

5. To verify that the instance started successfully, type i nst ance nane\ bi n\t cman. bat env. The server
running section shows a number if the instance started.

6. Openanybrowserandloginatl ocal host: port nunber/ pro2/static/ usingthe default credentials.

Note: Depending on your business needs, it may be useful to configure your PAS for OpenEdge instance as
a Windows service. For more information about running a PAS for OpenEdge instance as a Windows service,
see Register and manage an instance as a Windows service.

Load the configuration file

Before you set up the source and target database connections in the user interface, you must set up a basic
configuration by loading the default configuration file. The configuration file consists of all the default properties
and records that are necessary to set up the Pro2 environment.

Note: If you use Internet Explorer to load the configuration file, you may encounter errors. To avoid them, use
an alternative web browser like Google Chrome.

To load the configuration file:
1. In the Pro2 web interface, navigate to Actions > Tools > Load Configuration.

2. Click Select Files and load the . i ni configuration file, for example r epl basev610. i ni , from the Pro2
folder.

3. Click Submit. A success or failure notification is displayed after the upload is complete.

You can view the default properties and records on the Properties tab after the configuration file is successfully
loaded.

Start the job runner
To start the job runner and initiate the scheduled Enterprise Push job:

1. Navigate to the Pro2 Scripts folder, for example C. \ Pr 02\ bprepl \ Scri pt s.
2. Select and execute the j obr unner . bat file.

3. Navigate back to the web interface and confirm that the j obr unner . bat file is running by checking the
status in the Pending Jobs watch-box.

Connect to a source and target database

The Pro2 source database is an OpenEdge database where the data modifications are made, and the target
database is the database where the modifications are replicated. The source database must be an OpenEdge
database, the target database can be an OpenEdge database, Microsoft SQL Server, or an Oracle database.

Add the source database details

You can set up either trigger-based replication or CDC-based replication. In a trigger-based-replication, the
replication queue records (also known as ReplQueue records) are generated by deploying Pro2 triggers on a
source database. In a CDC-based replication the ReplQueue records are generated from change tracking
table. However, for CDC-based replication, the source database must be CDC enabled.
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Settings

Test Connection

To add source database details:

1. From the Pro2 web interface, navigate to the Manage Replication tab.
2. Click New.

The Create Replication window appears.

3. Set up the settings for the replication instance, for example, Source DB Mode is set to Triggers, and the
Source DB Connection is set to LAN.

4. Click Next.

The Select Source tab appears.

Enter the name of the source database.
Enter the host name.

Enter the port number in the Host Port/ Ser vi ce field (for example, 2233).

© N o o

(Optional) Enter your user name and password.

Note: Enter your user name and password only if it is required by your source database.
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9. Click Test Connection.

If the test is successful, move on to set the target database. Review your source database details to ensure
that they are correct.

10. Click Next.
The Set Target tab appears.

Add the target database details

The target database can be either a Microsoft SQL Server, Oracle database, or OpenEdge database. If your
target database is an OpenEdge database, the you can forgo some of the configuration processes like generating
the schema holder. However, there for a Microsoft SQL Server or Oracle database there are several configuration
considerations to take into account. For more information about configuring Microsoft SQL Server or Oracle
as a target database, see Configure Pro2 to target SQL database connectivity on page 70.

) Progress OpenEdge Pro2-

To add target database details:
1. Select Target Database Type. Choose Microsoft SQL Server, Oracle database, or OpenEdge database.
2. Following fields are automatically filled, but they can be changed if necessary
* Target Database Name
* Target Schema Image
¢ Schema Holder DB
* Target ODBC Connection
3. Enter the source database path. By entering the full path or relative path then there is no need to enter the
host and port details.

4. (Optional) Enter your user name and password.

Note: Enter user name and password only if it is required by your target database.

5. Click Next.

The Generate Target Schema tab appears.

Note: At this pointin the process the r epl pr oc. pf contains the details for your database's .pf file in addition
to automatically creating the .pf file.
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Here is an example of a .pf file that was created using the sports database and Microsoft SQL Server:

f 3Schema Holder Databases go here.
P If not built yet then just comment out all lines. (Required for MSS/ORR/PROGRESS as target type)
-db C:'wweb pro2\prodidbhsportssh -1d sportssh -RO
¥ Schema Images go here.
# If not imported yet, then just comment out all lines.
~db sperisedhc # Required MS5/0ORA
-ld =portssgl # Regquired MSS/ORA

} Bequired MSS/0RA value should be (MSS/ORACLE)
# For Oracle Target type need to enter ysername and password

=dt M55 =00 5a =P sa

=Rsry QT CACHE SIZE, 30000 fRequired for MSS5 and ORA target type in other type just comment it
-Dsry THN ISOLATION, 1 #fRequired for MSS target type in other type just comment it
¥ -Os5y BINDING,O pEemoved for wll
=Dsry AUTOCOMMIT, 1 #Eequired for MSS target type only
-Bszw FRGRS PREPCRCHE, 100 #Required for MSS target type only
-Dspy M55 PRESERVE CURS, 1 fRequired for MSS target type only
-0sLy PRGRS LOCK ERRORS, 08501 fRequired for MSS target type only
=Dsry logginglevel, 0. 5vub, 1 #This will reduce the DataServer Log ocutput Required for ORA/MSS

#thdded below to release locks earlier
-0y PRGRS MATIVE LOCEWAIT,O fRequired for MSS target type only
=05y FRGRS NOWAIT OVERRIDE, 1 fRequired for MSS target type only

Generate the target schema file

By generating the target schema file, you load the target database with files necessary to build out the target
database. Pro2 reads the source database schema, and generates scripts that are then executed on the target
database server to create the target schema. By default, all tables and fields are created in the target. The rest
of the files (dr op. sql ,i ndex. sql ,trunc. sql , errors. | og,andwar ni ngs. | og) are created separately.
You can execute these files as necessary. Typically, tables that are not replicated remain unmapped.

» Progress'OpenEdge’ Pro2-

Replication > Generate Target Schema

V]

Create Replication : Generate Target Schema
Note: Generate files necessary to build the target database schema and then manually apply the schema to your target database environment. Once built procee
and PF files.

== Dashboard

lG] Manage Replication

Source Name: sports
Select Source

Target Type:  MSS
Set Target gethp

Generate Target Schema Generate Target Schema

Mapping Job ID Status Task Download Schema files

CDC Mapping 3

Advanced Configuration

Generate Code

To generate target schema file:

1. Select one or more of the following checkboxes:
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Note: These options are available only when the target database is an OpenEdge database. If the target
database is Microsoft SQL Server or Oracle database, these options are not available.

* Preserve Area: Preserves the source database data definition, and copies them to the target database.

* Generate Pro2 Target Fields: Generates Pro2-specific target fields in your target database. Doing so
avoids unnecessary replications of the source schemas.

* Generate Index as Inactive: Deactivates the existing active index.

2. Click Generate Target Schema. A table that contains a replication job appears.

Note: Do not execute this job until you run the job runner file. A job runner batch file continuously processes
replication jobs from the job queue. This file is in the Scri pt s folder.

3. Click Download under the Download Schema files column, to download the target schema files.

Create a target database

If you have not done so already, create a target database for you replicated data. The Target database can be
either a Microsoft SQL server, Oracle, or OpenEdge database. Creating a target database will depend largely
on they type of database you want to use and your development tooling. The following procedure lists the
general steps to creating your target database.

1. In your database admin tool, like Microsoft SQL server Management Studio, create a new database and
name it according to your needs.

2. Create a new database query, and load the schema file into the query.

Create a schema holder for your target database

In this step, you create an empty database as a schema holder for your target database. Your target database
can be either Microsoft SQL Server or Oracle. The schema holder is a layer that allows ABL to interact with
the Microsoft SQL Server or Oracle database.

To create a schema holder:

1. Open a Proenv window, and type pr odb dat abase nane enpty to create an empty schema holder
database.

2. Start a single user session by typing pr owi n dat abase nanme - 1.

The Procedure Editor window appears.

3. From the Procedure Editor, select Tools > Data Administration.

4. Select DataServer > dat abase t ype Utilities > Create DataServer Schema .
The Create/Modify Record for Schema window appears.
5. Specify Logical Database Name.
6. If the source database is a SQL server, specify the ODBC Data Source Name. Click OK.
7. Enter the login ID and password if required in the next dialog box and click OK.
8. Enter criteria for Object Name, Object Owner (typically, dbo), and Qualifier.
9. Select the Default to OpenEdge DATETIME option.
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10. If you are using LOB fields in replication, ensure that the Default to OpenEdge LOB for BLOBs option is
selected along with the CLOBs option. This forces the data server to automatically consider certain target
side data types to be treated as LOBs.

By selecting CLOBs, var char ( max) / nvar char ( max) data types are automatically converted to CLOBs.
By selecting BLOBs the data server is forced to consider all var bi nar y( max) as BLOBs. On source fields
that are character types, Pro2 may convert some types to var char ( max) when the source width is wider
than the MAX_CHAR_W DTH property setting. This conversion has the added benefit of avoiding row size

limits for SQL Servers. However, var char ( max) / nvar char ( max) are not necessarily treated as CLOBs.

Pre-Selection Criteria For Schema Pull -
. |

Dwner; [dho |

Object Name:

Quealifer : |* |

] Default to OpenE dge DATETIME
| Default to OpenEdge LOB for: [ | CLOBs [v] BLOBs

|| Designate Primary/Clustered index as ROWID
Select ‘Best' ROWID Index
Using: ® OE Schema () Foreign schema
| Pravide RECID Compatibility

0K || Cancel Help

11. Click OK to finish.

Load the target database table definitions

After the target schema file is downloaded, load the target database with the appropriate tables required for
replication.

For OpenEdge target databases:

Cut and paste the target schema file into the db folder of Pro2.

Open a Proenv window, type prowi n - db target and press Enter.

In the Procedure Editor, select Tools > Data Administration.

Select Admin > Load Data and Definitions > Data Definitions (.df file)

Add the target schema file as the Input File and click OK.

o g kw0 DNd =

Navigate to the Pro2 web interface and click Next.

The Mapping Source to Target Tables tab appears.
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For Microsoft SQL Server or Oracle target databases:

1. Open a Proenv window, type pr owi n dat abase nane -1 and press Enter.
The Procedure Editor window appears.

Select Tools > Data Administration.

Select Database > Select Working Database.

Click OK. The Data Administration window appears.

o > e DN

Select DataServer > dat abase t ype Utilities > Update/Add Table Definitions...

The Pre-Selection Criteria for Schema Pull window appears.

6. Enter dbo for the Owner, select the Default to OpenEdge DATETIME and Default to OpenEdge LOB
for: CLOBs and BLOBs checkboxes. Click OK.

The Select dat abase t ype Objects window appears.

7. Click Select Some....
The Select Objects by Pattern Match window appears.

8. Enter dbo for the Owner, t abl e as Object Type, and click OK.

9. Truncate the dat abase nane database to restrict operations in this database. This database should be
a read-only database. Enter the following command in the Proenv window.

proutil database nanme -C truncate bi

10. Navigate to the Pro2 web interface and click Next.

The Mapping Source to Target Tables tab appears.

Map tables and fields

You must map data fields between your source and target database so that data in the source can be replicated
to the target. You can do this from the Mapping dashboard in the web interface. The Repl database contains
all the mapping information for the replication of the databases, tables, and fields between the source and
target. This information is stored in the Repl DBXr ef , Repl Tabl eXref, and Repl Fi el dXr ef tables.
Mapping information can be saved to and loaded from a text file.

Depending on the number of schemas, primary keys, and foreign keys of the databases, the data sources and
the database mapping information has varying degrees of complexity.

Map source tables to target tables and generate code

To map source tables to target tables and generate code:

1. On the Mapping Source to Target Tables tab, select the tables from the source database that you want
to map with the target database. You can map the tables in the following ways:

* Map—Choose the Map option if you want to map a single source table with a single target table.

* Automap—Choose the Automap option if you want to map one or more source tables to the corresponding
target tables.

Note: You can also unmap the tables based on your needs using the Unmap option.

2. Select the tables to map, and click Automap click Next.

3. Inthe Advanced Configuration tab, change thread assignments and other optional control flags if required.
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Note: The Advanced Configuration tab is an optional settings tab.

4. Click Next.

The Generate Code tab appears.

5. Click Generate Code. You are directed to the Pro2 web interface dashboard. Click the Pending Jobs
watch-box to see which replication jobs are running.

6. Run the replication file to execute the replication jobs. In Windows Explorer, navigate to\ bpr epl \ Scri pt s.
7. Double-click the Replbatch1.bat file.

The corresponding replication thread starts running on the dashboard.

Note: In a CDC-based replication, double-click the CDCbatch.bat file.

8. Refresh the Pro2 user interface to complete the replication configuration process.

Manually test a replication

Testing is an important part of any enterprise applications configuration process. Consider an testing example
where a city is assigned to a customer. This change is made in the source database, and needs to be replicated
to the target database. To perform the test scenario:

1. In a Proenv window, navigate to your Pro2 root folder. For example, C: \ Pr 02v62\ db.
2. Enter the command prowi n -db dat abase nane -db repl.

The Procedure Editor window appears.

3. Assign city to the first customer in source database.
FI ND FI RST cust oner.
ASSIGN city = “NY”

4. Open the Pro2 web interface and click the Total Threads watch-box. Notice the event type in the Replication
thread window. This event will show the recent change made to the source database.

5. Run the replication file by navigating to \ bprepl \ Scripts .

6. Double-click the Replbatch1.bat file to run the replication thread. This action removes the event type in
the thread which simulates that the replication record was processed by the thread and sent to the target
database.
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Directory reference

The following is a description of the folders under the Pro2 root folder.

Folder

Description

bpr epl

Root directory for application programs.

bprepl \ AppSr v

Used in WAN implementations.

bpr epl \ common

This folder contains common files used across Pro2.

bprepl \ dat aset s

Used to support the acquisition of data sets from the database.

bprepl \'i mages

Image files that can be used for shortcut icons.

bprepl\ ni sc

Miscellaneous replication files and procedures.

bpr epl \ PRO2_REST

Contains files to support the user interface.

bprepl\repl _as_tgt

Used in WAN implementations.

bprepl\repl _d

Directory for the Pro2 generated database replication delete trigger
procedures.

bprepl \repl _export

Used in WAN bulk loads.

bprepl\repl _inc

Directory for Pro2 generated assign include files.

bprepl\repl jtrig

Directory for any java triggers.

bprepl\repl _| og

Default location of log files.

bprepl\repl _mgtrig

Directory listing tables that require merged triggers.

bprepl\repl _m og

Location for bulk load logs.

bprepl \repl _nproc

Directory for the Pro2 generated bulk copy procedures.

bprepl \repl _nprocl og

Location for bulk load program logs.

bprepl \repl _pf

Directory for application server and repl .pf files.

bprepl\repl pro2dbtrigs

Directory for Pro2 database trigger files.
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Folder

Description

bprepl\repl proc

Directory for the Pro2 generated replication library

bprepl\repl sql

Directory for SQL replication procedures.

bprepl\repl tnpl

Directory containing the templates used for various code generation.
Contains the Repl LogCheck ErrorTriggers. | st files.

bprepl\repl _w

Directory for Pro2 generated database replication write trigger procedures.

bprepl \repl cdc_proc

Directory for Pro2 CDC replication procedures.

bprepl\ Scripts

Directory containing the . pf files, scripts, and shortcuts to start various
Pro2 functions.

bprepl \ SQ_i nc

Directory for the direct SQL assign include files.

bprepl \ SQ__npr oc

Directory for the direct SQL bulk copy procedures.

bprepl \ SQ__proc

Directory for the direct SQL replication procedures.

bprepl \ cust om

Directory to deploy your customized code so that it overrides the existing
code in the bprepl folder.

Note: This folder must maintain the bprepl folder structure and is
applicable for both LAN and WAN configurations.

db Location of schema holder database(s). Also, the initial temporary location
for repl database during implementation.

Docs Contains various read me files for Pro2.

Downl oads Initially empty. Used to save site-specific downloads.

m sc Miscellaneous Pro2 utilities.

PASCE Directory for the PAS for OpenEdge instance associated with your Pro2
deployment.

tnp Miscellaneous Pro2 temporary files used during implementation.

utils Directory for various replication procedures.

Pro2: Use Pro2: Version 6.5
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ReplProperties and ReplQueue

The OpenEdge replication source database and target database tables are stored in property files. There are
configuration settings whose values you set in these tables that control different aspects of your replication
environment. The following are the tables for the Pro2 replication environment:

* Repl Properti es—Configuration settings such as log file location, logical delete tables, and specification
of procedure templates are stored in the Repl Pr operti es table. Configuration settings can be saved to
and loaded from a text file from the New button in the Manage Replication window on the Pro2 web
interface.

* Repl Queue—Information about change events is stored in the Repl Queue table. This information includes
the ROW D of the record changed, event date, time, and queue thread. Typically, repl queue records represent
updates made to the source database that are waiting to be written to the target SQL database.

Deploy replication triggers in the source database

You can deploy replication triggers in the source database by using the Pro2/ uti | s/ Repl Triglnsert.p
procedure. This procedure is executed from the Procedure Editor window connected to both, the source
database and the r epl database.
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To deploy the replication triggers in the source database, complete the following steps:

1. Open a Proenv window and navigate to the db folder of Pro2. Shut down the r epl and the source database
instances by typing the following commands:

* proshut repl toshutdown therepl database.

* proshut <Source dat abase> to shut down the source database.

Note: Shutting down the source database disconnects all connected clients.

2. Inanother Proenv window, navigate to the db folder of Pro2 and shut down the PAS for OpenEdge instance
by typing the following command:

i nst ance nane\ bi n\tcman. bat stop

3. Navigate to the \ db folder of Pro2 from the Windows Explorer, for example C: \ Pr ogr ess\ Pr 02\ db.
4. Create a new folder named bpr epl in the db folder that is the source database location.

5. Navigate to the \ bpr epl folder in the Pro2 root folder ( C: \ Pr ogr ess\ Pr 02\ bprepl ), and copy the
following folder:

* repl_d
* repl_w

These folders contain the replication write and delete triggers that are required to process the replication
queue records (also known as r epl queue records).

6. Paste the folders in the \ db\ bpr epl folder of Pro2 ( C: \ Pr ogr ess\ Pr o2\ db\ bprepl).
7. Typeprowi n -db <source database> -db repl -1 and press Enter.

The Procedure Editor window appears.

8. Click File > Open and browse to the Pro2 uti | s folder. For example, C. \ Progress\ Pro2\utils
9. Selectthe Repl Tri gl nsert. p file and click OK.

The Repl Tri gl nsert. p file opens in the Procedure Editor window.

10. Enter the name of the source database for the variable vDB by replacing the " XX" value, for example
sportsinthe Repl Tri gl nsert. p file thatis open in the Procedure Editor window. Click Compile >
Run and then close the Procedure Editor window.

11. Run the trigger report to check if the Pro2 replication triggers are inserted using the Procedure Editor >
Tools > Data Dictionary > Database > Reports > Trigger.

12 In the Proenv window, navigate to the db folder of Pro2, and restart all the database instances by typing
the following commands:

* proserve repl tostarttherepl database.
* proserve pro2 to startthe Pro2 database.

* proserve <source database> to start the source database.

13. In a separate Proenv window, navigate to the db folder of Pro2, and start the PAS for OpenEdge instance
by typing the following command:

i nstance nane\bin\tcman. bat start
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Note: If the source database already has replication triggers, then you need to generate the Pro2 merge
triggers and update the existing replication triggers manually.

Install and configure Pro2 for WAN

A WAN configuration for Pro2 and your OpenEdge application is best suited for cloud-based business solutions
across multiple geographies. For example, assume that you have OpenEdge applications and databases
spread across the US, Europe, and Asia, with a consolidated Microsoft SQL Server database in the US that
is used for reporting and analytics. In this configuration, the source databases spread across the globe
communicate with an application server that in turn, sends data to the target Microsoft SQL Server database.

You can install Pro2 along side of OpenEdge during your initial setup and configuration, or you can install Pro2
as an add-on to complement your OpenEdge environment later on. Installing Pro2 as an add-on can be
especially useful when you are upgrading OpenEdge versions, or need to migrate databases. For more
information about database migration, see Migrate your OpenEdge database with Pro2 on page 89.

If you are installing Pro2 along with OpenEdge, then you will need to first install and configure OpenEdge, after
the installation and configuration is complete, you then install and configure Pro2.

The Pro2 WAN configuration setup differs from the LAN configuration process in that, after the initial installation
of Pro2, you must configure the application server before you can set replication configurations for your Pro2
instances. Moreover, unlike the LAN configuration, the source database does not directly communicate changes
to the replication and target databases. The source database is connected to a Progress Application Server
instance, which is then connected to an empty synchronized-copy of the replication database that connects to
the Pro2 facing replication database.

System requirements

The specifications for a Pro2 server are generally the same whether server is a physical or virtual machine.
Because are determined by the OS being loaded on the box. However the following is a general idea of new
specifications.

Minimum 2 processors.

Memory: If using a 64-bit operating system, use 8 gigabytes of RAM.

Note: If your machine also hosts a SQL server, then use a 64-bit platform with a minimum 8 gig of memory.

Network speed: minimum 1 gigabit per second.

Disk: 50 gigabytes of allocated space. This allocation is for both the installation and for any content generated
by Pro2, such as log files.

Note: If your machine also hosts a SQL Server database, then the size of the SQL Server database will
be approximately twice the size of the Progress data space requirements.

Note: In either a physical or virtual environment it is recommended to spread the I/0. On a physical machine
this means separating the operating system/Pro2 and/or SQL database onto separate physical drives. This
is the same for a virtual machine the where “disks” become multi-VMDK file (Virtual Machine Disk). For
example separate the operating system and Pro2 installation onto separate VMDK files.
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These are minimum recommendations. All parameters can be increased to accommodate more robust hardware.

Note: Additionally, during your planning phase, it is important to understand that the Pro2 database uses large
object data types. By default, CLOB fields are set to Latin-1 and basic collation by default. Adjust these settings
to support your requirements before loading the Pro2 . df file.

For more information about OpenEdge system requirements, see the Progress Product Availability Guide.

Before you begin

Ensure that you have OpenEdge installed and configured on the same machine as Pro2. For more information
about installing OpenEdge, see Install OpenEdge on Windows.

Main steps to install and configure Pro2

Install Pro2 by using the installation wizard.

Create and configure a WAN side repl database.

Create and configure the WAN application server.

Create a Pro2 side repl and Pro2 database.

Create an empty local copy of the source database.

Start the PAS for OpenEdge instance for the Pro2 web user interface.
Load the configuration file.

Connect to your WAN application server instance.

© % N o g~ 0NN

Start the job runner.

10. Add the source database details.

11. Generate and load the source schema file.

12 Add the target database details.

13. Create the target database.

14. Create a schema holder for your target database.

15. Generate the target schema file.

16. Load the target database table file.

17. Map the tables in the source database to the target database.

18. Generate the replication code based on your configuration.

Install Pro2
1. Close all applications before beginning the installation.
2. Run the Pro2. exe file.

There can be a numeric value in the file name that indicates the version of Pro2, for example, Pr 02- 6. 2. exe.

3. In the Pro2 installation wizard, click Next. The Choose the Install Folderscreen appears.
4. Specify the path or click Choose to browse and select where you want to install Pro2.

The default installation directory is C. \ Pr ogr ess\ Pr 02.

5. In the Choose OpenEdge window, specify the path, or select Choose to browse and set the OpenEdge
home directory.
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The OpenEdge home directory is where OpenEdge is installed on your machine.

The default directory is C: \ Pr ogr ess\ OpenEdge.

6. On the PAS Ports screen, enter the relevant PAS for OpenEdge information in the Port and Instance
Name fields.

The default instance name is Pro2Web. You can change this name to according to your needs. It is
recommended to change the instance name for each Pro2 installation.

Note: For each installation of Pro2, you must specify different port information. No two installations can
use the same ports on the same machine.

7. Click Next and review the options you chose for this installation on the Pre-Installation Summary page.

8. Click Install to continue with the installation process.

Note: The Pro2 installation wizard can take several minutes to complete and may appear to lag at times.
Allow the installation wizard to complete before prematurely canceling the process.

9. Click Done to finish the installation process.
10. Check the installation logs at C: \ Progr ess\ Pro2\i nst al | \ | ogs folder.

After the installation is complete, go to the Pro2 AS_Sr ¢ root folder to continue the configuration process. If
you used the default settings during the installation, then this folder would be

C:\ Progress\ Pro2\ bpr el p\ AppSr v\ AS_Sr c. Copy this folder to the machine where you have your source
database, and rename the folder.

All files, scripts, and procedures for Pro2 are relative to the root folder. This allows for Pro2 to be installed
several times on the same drive without each installation interfering with each other. This functionality was
designed to allow you the be able to create development and production environments to test implementations
as needed without the risk affecting your production environment.

Create and configure a Repl database for WAN

On this step of the configuration process you create a WAN side Repl database. This Repl database is hosted
on the same machine as your source database and communicates directly with the source database and the
WAN application server.

It is important to note that this procedure describes the high level steps to create the WAN side Repl database.
Later in the configuration process, you will need to create another Repl database on the same machine as
your Pro2 database and Pro2 installation. When creating these databases every consideration and precaution
should be taken, as if you were creating a database for an enterprise application in a production environment,
to ensure their availability. Without these databases, data is not replicated from your source database to your
target database. This can cause loss of synchronization.
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1. On you source database machine, where you have just copied the AS_Sr ¢ root folder to, open a Proenv
instance.

2. Set your working directory to the db folder in the WAN Pro2 root directory.

Note: Check the directory of the db folder to view the database instances. Type di r after navigating to
the database folder.

3. Create an empty Repl database instance by entering the following command prodb repl enpty.

Note: Ensure that the you set the code page of the Repl database to match the code page of your source
and target databases.

4. Start the Repl database with the pr oserv repl command.

5. In the WAN Pro2 root directory, go the scripts folder bpr epl \ scri pt s and add the application server
connection details to the AppSr v. pf file to connect the replication threads and PAS for OpenEdge or
classic application server instance to the Repl database and your source database. Add the complete path
of the databases in the file and click Save.

6. Load the table definitions file in the Repl database by first entering prowi n repl -1.

The Procedure Editor window appears.

7. Navigate to Tools > Data Administration.

8. In the Data Administration window, navigate to Admin > Load Data and Definitions > Data Definitions
(.df file)....

9. In the Load Data Definitions window, load the r epl . df file and click OK.

Note: Therepl . df file is located in Pro2 fol der/ db.

10. Start the Repl database by entering: Pr oser ve repl

11. To confirm that the Repl database is connected, open the Procedure Editor from the bprepl \ Scri pts
folder and navigate to Tools > Data Dictionary. If the connection is successful, the Tables section displays
the tables.

Create and configure a WAN application server

Creating your WAN application server can vary widely depending on your specific business needs and application
environment. In general, creating a PAS for OpenEdge instance involves defining a name and location for the
instance as well as defining various configuration properties. When you create an instance, the properties of
the instance are automatically set to the directory where the new instance is created and the related files and
logs are stored. The following properties are set when the new instance is created and can be controlled by
the system administrator:

* The environment variables and paths for running commands

* The HTTP and HTTPS transports, and ports

* The username and password for the instance

* The type of instance (development or production)

For more information about PAS for OpenEdge, see Learn about PAS for OpenEdge administration.

To create and configure a WAN application server:
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1. On your source database machine, open a Proenv instance.
2. Use the pasman cr eat e command to create an application server instants. For example

pasman create -p 11000 -P 11001 -s 11002 P2WAN

* On Windows, a shutdown port, set by the - s option, is required.

* The - p (lower case) option specifies the HTTP port. The default is 8810.
* The - P (upper case) option specifies the HTTPS port. The default is 8811.

* In this example, the instance-path or instance-name is P2WAN

3. Go to the instance-path for your application server using the cd command, for example:
cd P2WAN

4. (Optional) Add OpenEdge Management to your instance if your business needs require, for example:

bi n\tcman. bat depl oy C.\ Progress\ OpenEdge\ server s\ pasoe\ ext r as\ oenanager . war

5. (Optional) Add the PAS for OpenEdge Health scanner to your instance if you want to use it health monitoring
capabilities, for example:

bi n\tcman. bat depl oy C:\ Progress\ QpenEdge\ server s\ pasoe\ extras\ oeheal t h. war

6. Use the oepr op command to set the application server project directory to the WAN root folder, for example:

bi n\ ceprop AppServer. Agent . PROPATH="C. \ Pr o2Wan_Scr,
C \Pro2vén_Scr\ pbrepl , ${ CATALI NA BASE}/ CPENEDCE, ${DLG /tty, ${OLG/tty/ netli b/ QpenEdge. Net. pl "

7. Use the bi n command to set the work directory to the WAN root folder, for example:
bi n\ oeprop AppServer. Agent.wor kDi r="C: \ Pro2Wan_Sr c"

8. Set the instance-path project directory by using the oepr op command, for example:

bi n\ oeprop
A3 ve . Apt . PN ARBAHY C\Rkh Sc C\RdAsh SAbred , { GVAI MBS/ vebgye/ r 2 VB | N querece § GYAL MBS

9. Set the start up parameters by using the oepr op command to point to the AppSr v. pf file:

bi n\ oeprop AppServer. SessMyr. P2WAN. agent St art upParam="-T C.\ Pro2Wan- Src\t np - pf
bprepl\scripts\ AppSrv. pf"

10. Designate which application server adapters are to be enabled are to be enabled, for example:

bi n\ oepr op P2WAN. ROOT. APSV. adapt er Enabl ed=1
bi n\ oepr op P2WAN. ROOT. REST. adapt er Enabl ed=0
bi n\ oepr op P2WAN. ROOT. SQAP. adapt er Enabl ed=0
bi n\ oeprop P2WAN. ROOT. VEEB. adapt er Enabl ed=0

11. Test your PAS for OpenEdge instance with the pasman test -1 instance name command, forexample:
pasman test -1 P2WAN
12 After the test is successfully completed, use the pasnan pasoestart -restart -1 instance nane

command to restart your instance for example:

pasman pasoestart -restart -1 P2WAN

For more information about the OpenEdge properties command (oeprop), see OEPROP.
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Note: Depending on your business needs, it may be useful to configure your PAS for OpenEdge instance as
a Windows service. For more information about running PAS for OpenEdge instance as a Windows service,
see Register and manage an instance as a Windows service.

Create a Repl and Pro2 database:

While similar to the Repl database that you created earlier, this Repl database is hosted on the same machine
as your Pro2 installation. You build a Repl database by using Proenv commands and the r epl . df file.

Before you create your replication database, navigate back to the machine where you have Pro2 installed. This
machine should be different than your source database machine where your PAS for OpenEdge instance is
configured.

Standard OpenEdge database utilities are used to create the Repl database. The structure file (. st ) and
schema definition file (. df ) used to create the Repl database can be found in the db folder of the Pro2 root
folder. If you are using replication triggers with a LAN configuration, all configuration files, parameter (. pf )
files, and scripts need to be modified to include a connection to the Repl database wherever there is a connection
made to the source database. Change data capture (CDC) is not affected by this requirement.

Itis important to note that this procedure describes the high level steps to create the Repl and Pro2 databases.
When creating these databases every consideration and precaution should be taken, as if you were creating

a database for an enterprise application in a production environment, to ensure their availability. Without these
databases, data is not replicated from your source database to your target database. This can cause loss of

synchronization.

Confer with your database administrator and other key stakeholders to when creating the Repl and Pro2
database for your production environment. For more information about database administration, see OpenEdge
database essentials.

To create a Repl and Pro2 database:
1. Open a Proenv instance.

2. Set your working directory to the db folder in the Pro2 root directory.

Note: Check the directory of the db folder to view the database instances. Type di r after navigating to
the database folder.

3. Create an empty repl database instance by typing the following command prodb repl enpty.

4. Create an empty Pro2 database instance by typing the following command pr odb pro2 enpty.

Note: Ensure that the you set the code page of the Repl and Pro2 databases to match the code page of
your source and target databases.

5. Load the table definitions file in the Repl database by typing prowi n repl - 1.

The Procedure Editor window appears.

6. Navigate to Tools > Data Administration.

7. In the Data Administration window, navigate to Admin > Load Data and Definitions > Data Definitions
(.df file)....

8. In the Load Data Definitions window, load the r epl . df file and click OK.

Note: Therepl . df file is located in the db folder of the Pro2 root folder.
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9. Load table definitions in the Pro2 database by entering prowi n pro2 - 1.

The Procedure Editor window appears.

10. Navigate to Tools > Data Administration.

11. In the Data Administration window, navigate to Admin > Load Data and Definitions > Data Definitions
(.df file).

12 In the Load Data Definitions window, load the pr 02. df file and click OK.

Note: The pr o2. df file is located in Pro2 f ol der/ db.

13. Start the repl and pro2 databases by typing:
* Proserve repl

* Proserve pro2

14. Add the Pro2 database connection details to the r epl Pr oc. pf file in the Pro2 root folder under
\ bprepl \ Scri pt s\repl Proc. pf to connect the replication threads and PAS for OpenEdge instance to
the Pro2 database. Navigate to the bpr epl \ scri pt s folder and open the r epl Pr oc. pf file. Add the
complete path of the database in the file and click Save.

15. To check that both the Repl and Pro2 database instances are connected, open the Procedure Editor from
the bpr epl \ Scri pt s folder and navigate to Tools > Data Dictionary. If the connection is successful,
then the Tables section displays the tables.

Create an empty local copy of the source database
1. On your Pro2 machine, open a Proenv instance.
2. Use the pr odb command to create an empty copy of your source database, for example:

prodb source database nane enpty

3. Start the database copy by entering pr oser ve sour ce dat abase nane.

4. Add the source database connection details to the r epl Pr oc. pf file in the Pro2 root folder under
\ bprepl\ Scripts\repl Proc. pf to connect the replication threads and PAS for OpenEdge instance to
the Pro2 database. Navigate to the bpr epl \ scri pt s folder and open the r epl Pr oc. pf file. Add the
complete path of the database in the file and click Save.

5. To check Repl and Pro2 database instances are connected successfully, open the Procedure Editor from
the bprepl \ Scri pt s folder and navigate to Tools > Data Dictionary. If the connection is successful, the
Tables section displays the tables.

Embed the repl tables (optional)

You can choose to embed the repl tables into your source and source copy database. Embedding the repl
tables into the source database and source copy database can simplify implementation. If the repl tables are
embedded, no additional database connection is be required. One major reason to choose to keep repl as a
stand-alone database is to simplify schema updates made by the application provider to the source database.
Pro2 works the same whether the repl tables are embedded or in a separate stand-alone database.
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If you choose to embed the repl tables in the source database, you must also embed them in the source
database copy to be in sync. You need to preform the following procedure for both the source database and
the source database copy. To embed the repl tables in a database:

1. Shut down the database.
2. Add the Repl structure to the database:
prostrct add db nane repl add. st
3. Load therepl . df to the database.
Both r epl add. st and r epl . df are available in the folder where Pro2 is installed.
4. Open Pr o2\ predefs.i and configure the Enbedded_Repl Tabl es and Repl DB settings.

The unmodified settings are as follows:

&G OBAL- DEFI NE Enbedded_Repl Tabl es /* CREATE ALI AS Repl FOR DATABASE { Sour ce- dbnane}. */
&CGLOBAL- DEFI NE Repl DB Repl. /*This |ine and Enbedded_Repl Tabl es |ine need to be
changed for enbedded repl */

a. Embedded_ReplTables:
Uncomment the CREATE ALIAS section for Embedded_ReplTables.
Replace {Source-dbname} with the name of the database.
For example:
&G OBAL- DEFI NE Enbedded_Repl Tabl es CREATE ALI AS Repl FOR DATABASE sports.

b. ReplDB:
Replace Repl with the name of the database.
For example:

&G OBAL- DEFI NE Repl DB sports. /*This |line and Enbedded Repl Tabl es |ine need
to be changed for enbedded repl */

Start the PAS for OpenEdge instance and log in to the Pro2 web application

Now that the database instances are set up successfully, start the PAS OpenEdge instance and log in to the
Pro2 web application.

1. Start a Proenv instance.

2. Navigate to the Pro2 folder by entering cd followed by name of the folder where you installed Pro2, for
example, cd Pro2v62.

3. Enteri nst ance nane\ bi n\t cnan. bat env.

Note: The default instance name is Pro2\Web.

4. Typei nstance nane\bi n\tcrman. bat start.

5. To verify that the instance started successfully, type i nst ance nane\ bi n\t cnman. bat env. The server
running section shows a number if the instance started.

6. Openanybrowserandloginatl ocal host: port nunber/ pro2/stati c/ usingthe default credentials.
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Load the configuration file

Before you set up the source and target database connections in the user interface, you must set up a basic
configuration by loading the default configuration file. The configuration file consists of all the default properties
and records that are necessary to set up the Pro2 environment.

Note: If you use Internet Explorer to load the configuration file, you may encounter errors. To avoid them, use
an alternative web browser like Google Chrome.

To load the configuration file:
1. In the Pro2 web interface, navigate to Actions > Tools > Load Configuration.

2. Click Select Files and load the . i ni configuration file, for example r epl basev610. i ni , from the Pro2
folder.

3. Click Submit. A success or failure notification is displayed after the upload is complete.

You can view the default properties and records on the Properties tab after the configuration file is successfully
loaded.

Connect to your WAN application server instance

After the properties are loaded, you must connect to your WAN PAS for OpenEdge instance from the Pro2
user interface.

To connect to your WAN instance:

1. In the Pro2 user interface, click Settings from the side menu.
2. Select LAN/WAN from the options.

3. Choose WAN.
4

. Enter your application server details and click Submit when complete. The Pr 02\ predefs. i fileis
updated.

Start the job runner

To start the job runner and initiate the scheduled Enterprise Push job, use the following procedure:
1. Navigate to the Pro2 Scripts folder, for example: C: \ Pr o2\ bprepl \ Scri pt s.
2. Select and execute the j obr unner . bat file.

3. Navigate back to the web interface and confirm that the j obr unner . bat is running by checking the status
in the Pending Jobs watch-box.

Add the source database details

You can set up either trigger-based replication or CDC-based replication. In a trigger-based-replication, the
replication queue records (also known as ReplQueue records) are generated by deploying Pro2 triggers on a
source database. In a CDC-based replication the ReplQueue records are generated from change tracking
table. However, for CDC-based replication, the source database must be CDC enabled.

To add source database details:
1. From the Pro2 web interface, navigate to the Manage Replication tab.
2. Click New.

The Create Replication window appears.

3. (Optional) Enter your User Name and Password.
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Note: Enter your user name and password only if it is required by your source database.

4. Select Test Connection.

If the test is successful, move on to set the target database. Review your source database details to ensure
they are correct.

5. Click Next.

Generate and load the source schema file

By generating the source schema file, you build the files necessary to enable your local empty copy of your
source database to communicate with the application server-side source database.

To generate and load the source schema file:

1. On the Generate Source Schema tab, click Generate Source Schema.

2. After the source schema is generated, click the Download Schema files and download all available files.

3. Copy and paste the source schema file dat abase name_REM AREAS. df in the db folder of Pro2.

4. Open a Proenv instance and enter the command pr owi n dat abase nane for the local empty copy of
source database.

5. In the Procedure Editor, select Tools > Data Administration.

6. Select Admin > Load Data and Definitions > Data Definitions (.df file)

7. Add the source schema file as the Input File and click OK.

8. Navigate to the Pro2 web interface and click Next.

Add the target database details

The target database can be either a Microsoft SQL Server, Oracle database, or OpenEdge database. If your
target database is an OpenEdge database, the you can forgo some of the configuration processes like generating
the schema holder. However, there for a Microsoft SQL Server or Oracle database there are several configuration
considerations to take into account. For more information about configuring Microsoft SQL Server or Oracle
as a target database, see Configure Pro2 to target SQL database connectivity on page 70.

To add target database details:
1. Select Target Database Type. Choose Microsoft SQL Server, Oracle database, or OpenEdge databases.
2. Following fields are automatically filled, but can be changed if necessary

¢ Target Database Name

* Target Schema Image

¢ Schema Holder DB

* Target ODBC Connection

3. (Optional) Enter your user name and password.

Note: Entering your user name and password only if it is required by your target database.

4. Click Next.

The Generate Target Schema tab appears.
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Generate the target schema file

By generating the target schema file, you load the target database with files necessary to build out the target
database. Pro2 reads the source database schema, and generates scripts that are then executed on the target
database server to create the target schema. By default, all tables and fields are created in the target. The rest
of thefiles (dr op. sql ,i ndex. sql ,trunc. sqgl, errors. | og,andwar ni ngs. | og) are created separately.
You can execute these files as necessary. Typically, tables that are not replicated remain unmapped.

Pro2 reads the source Progress schema and generates scripts that are then executed on the target database
server to create the target schema. By default, all tables and fields are created in the target. Typically, tables
not replicated remain in the target bur are simply not mapped for replication, however, if it is desired that the
tables do not exist at all on the target side, the generated scripts can be edited to remove the pertinent
statements.

To generate target schema file:

1. Click Generate Target Schema. A table that contains a replication job appears.

Note: Do not execute this job until you run the job runner file. A job runner batch file continuously processes
replication jobs from the job queue. This file is in the Scri pt s folder.

2. Click Download under the Download Schema files column, to download the target schema files.

Create a target database

If you have not done so already, create a target database for you replicated data. The target database can be
either a Microsoft SQL Server, Oracle, or OpenEdge database. Creating a target database will depend largely
on they type of database you want to use and your development tooling. The following lists the general steps
to create your target database:

1. In your database admin tool, like Microsoft SQL server Management Studio, create a new database and
give it a name.

2. Create a new database query, and load the schema file into the query.

For more information about target databases, see

Create a schema holder for your target database

An empty OpenEdge database is created to act as the schema holder for the Microsoft SQL Server or an
Oracle database. The schema holder is the layer that allows ABL to interact with the Microsoft SQL Server or
Oracle database as though it were a native OpenEdge database.

To create a schema holder:

1. Open a Proenv window, and type pr odb dat abase nane enpty to create an empty schema holder
database.

2. Start a single user session by typing pr owi n dat abase nanme - 1.

The Procedure Editor window appears.

3. From the Procedure Editor, select Tools > Data Administration.
4. Select DataServer > dat abase t ype Utilities > Create DataServer Schema .

The Create/Modify Record for Schema window appears.

5. Specify the Logical Database Name.
6. If the source database is a SQL Server, specify the ODBC Data Source Name. Click OK.

7. Enter the login ID and password if required in the next dialog box and click OK.
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8. Enter criteria for Object Name, Object Owner (typically, dbo), and Qualifier.
9. Select the Default to OpenEdge DATETIME option.

10. If you are using LOB fields in replication, ensure that the Default to OpenEdge LOB for BLOBs option is
selected along with the CLOBs option. This forces the data server to automatically consider certain target
side data types to be treated as LOBs.

By selecting CLOBs, var char ( max) / nvar char ( max) data types are automatically converted to CLOBs.
By selecting BLOBs the data server is forced to consider all var bi nar y( nax) as BLOBs. On source fields
that are character types, Pro2 may convert some types to var char ( max) when the source width is wider
than the MAX_CHAR_W DTH property setting. This conversion has the added benefit of avoiding row size

limits for SQL Servers. However, var char ( max) / nvar char ( max) are not necessarily treated as CLOBs.

Pre-Selection Criteria For Schema Pull -
: |

Dwner; [dho |

Object Name:

Qualifier : [’; |

[ Default to OpenEdge DATETIME
| Default to OpenEdge LOB for: [ | CLOBs [v] BLOBs

|| Designate Primary/Clustered index as ROWID
Select ‘Best' ROWID Index

Using: ® OE Schema () Foreign schema
| Pravide RECID Compatibility

0K | [ Cancel Help

11. Click OK to finish.

Load the target database table definitions

After the target schema file is downloaded, load the target database with the appropriate tables required for
replication.

For OpenEdge target databases:

Copy and paste the target schema file in the db folder of Pro2.

Open a Proenv window, enter prowi n tar get dat abase nane.

In the Procedure Editor, select Tools > Data Administration.

Select Admin > Load Data and Definitions > Data Definitions (.df file)

Add the target schema fileas the Input File and click OK.

o g 0w DN =

Navigate to the Pro2 web interface and click Next.

The Mapping Source to Target Tables tab appears.
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For Microsoft SQL Server or Oracle target databases:

1. Open a Proenv window, type pr owi n dat abase nane -1 and press Enter.
The Procedure Editor window appears.

Select Tools > Data Administration.

Select Database > Select Working Database.

Click OK. The Data Administration window appears.

o > e DN

Select DataServer > dat abase t ype Utilities > Update/Add Table Definitions...

The Pre-Selection Criteria for Schema Pull window appears.

6. Enter dbo for the Owner, select the Default to OpenEdge DATETIME and Default to OpenEdge LOB
for: CLOBs and BLOBs checkboxes. Click OK.

The Select dat abase t ype Objects window appears.

7. Click Select Some....
The Select Objects by Pattern Match window appears.

8. Enter dbo for the Owner, t abl e as the Object Type, and click OK.

9. Truncate the dat abase nane database to restrict operations in this database. This database should be
a read-only database. Enter the following command in the Proenv window.

proutil database nanme -C truncate bi

10. Navigate to the Pro2 web interface and click Next.

The Mapping Source to Target Tables tab appears.

Map tables and fields

You must map data fields between your source and target database so that data in the source can be replicated
to the target. You can do this from the Mapping dashboard in the web interface. The repl database contains
all the mapping information for the replication of the databases, tables, and fields between the source and
target. This information is stored in the Repl DBXr ef , Repl Tabl eXref, and Repl Fi el dXr ef tables.
Mapping information can be saved to and loaded from a text file.

Depending on the number of schemas, primary keys, and foreign keys of the databases, the data sources and
the database mapping information has varying degrees of complexity.

Map source tables to target tables and generate code

To map source tables to target tables and generate code:

1. On the Mapping Source to Target Tables tab, select the tables from the source database that you want
to map with the target database. You can map the tables in the following ways:

* Map—Choose the Map option if you want to map a single source table with a single target table.

* Automap—Choose the Automap option if you want to map one or more source tables to the corresponding
target tables.

Note: You can also unmap the tables based on your needs using the Unmap option.

2. Select the tables to map, click Automap, and click Next.

3. Inthe Advanced Configuration tab, change thread assignments and other optional control flags if required.
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Note: The Advanced Configuration tab is an optional settings tab.

4. Click Next.

The Generate Code tab appears.

5. Click Generate Code. You are directed to the Pro2 web interface dashboard. Click the Pending Jobs
watch-box to see which replication jobs are running.

6. Run the replication file to execute the replication jobs. In Windows Explorer, navigate to\ bpr epl \ Scri pt s.
7. Double-click the Replbatch1.bat file.

The corresponding replication thread starts running on the Dashboard.

Note: In a CDC-based replication, double-click the CDCbatch.bat file.

8. Refresh the Pro2 user interface to complete the replication configuration process.

Manually test a replication

Testing is an important part of any enterprise applications configuration process. Consider an testing example
where a city is assigned to a customer. This change is made in the source database, and needs to be replicated
to the target database. To perform the test scenario:

1. In a Proenv window, navigate to your Pro2 root folder. For example, C: \ Pr 02v62\ db.
2. Enter the command prowi n -db dat abase nane -db repl.

The Procedure Editor window appears.

3. Assign city to the first customer in source database.
FI ND FI RST cust oner
ASSIGN city = “NY”

4. Open the Pro2 web interface and click the Total Threads watch-box. Notice the event type in the Replication
thread window. This event will show the recent change made to the source database.

5. Run the replication file by navigating to \ bprepl \ Scripts .

6. Double click the Replbatch1.bat file to run the replication thread. This action removes the event type in
the replication thread which implies that the replication record is processed by the replication thread and
sent to the target database.
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Directory reference

The following is a description of the folders under the Pro2 root folder.

Folder

Description

bpr epl

Root directory for application programs.

bprepl \ AppSr v

Used in WAN implementations.

bpr epl \ common

This folder contains common files used across Pro2.

bprepl \ dat aset s

Used to support the acquisition of data sets from the database.

bprepl \'i mages

Image files that can be used for shortcut icons.

bprepl\ ni sc

Miscellaneous replication files and procedures.

bpr epl \ PRO2_REST

Contains files to support the user interface.

bprepl\repl _as_tgt

Used in WAN implementations.

bprepl\repl _d

Directory for the Pro2 generated database replication delete trigger
procedures.

bprepl \repl _export

Used in WAN bulk loads.

bprepl\repl _inc

Directory for Pro2 generated assign include files.

bprepl\repl jtrig

Directory for any java triggers.

bprepl\repl _| og

Default location of log files.

bprepl\repl _mgtrig

Directory listing tables that require merged triggers.

bprepl\repl _m og

Location for bulk load logs.

bprepl \repl _nproc

Directory for the Pro2 generated bulk copy procedures.

bprepl \repl _nprocl og

Location for bulk load program logs.

bprepl \repl _pf

Directory for application server and repl .pf files.

bprepl\repl pro2dbtrigs

Directory for Pro2 database trigger files.
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Folder

Description

bprepl\repl proc

Directory for the Pro2 generated replication library

bprepl\repl sql

Directory for SQL replication procedures.

bprepl\repl tnpl

Directory containing the templates used for various code generation.
Contains the Repl LogCheck ErrorTriggers. | st files.

bprepl\repl _w

Directory for Pro2 generated database replication write trigger procedures.

bprepl \repl cdc_proc

Directory for Pro2 CDC replication procedures.

bprepl\ Scripts

Directory containing the . pf files, scripts, and shortcuts to start various
Pro2 functions.

bprepl \ SQ_i nc

Directory for the direct SQL assign include files.

bprepl \ SQ__npr oc

Directory for the direct SQL bulk copy procedures.

bprepl \ SQ__proc

Directory for the direct SQL replication procedures.

bprepl \ cust om

Directory to deploy your customized code so that it overrides the existing
code in the bprepl folder.

Note: This folder must maintain the bprepl folder structure and is
applicable for both LAN and WAN configurations.

db Location of schema holder database(s). Also, the initial temporary location
for repl database during implementation.

Docs Contains various read me files for Pro2.

Downl oads Initially empty. Used to save site-specific downloads.

m sc Miscellaneous Pro2 utilities.

PASCE Directory for the PAS for OpenEdge instance associated with your Pro2
deployment.

tnp Miscellaneous Pro2 temporary files used during implementation.

utils Directory for various replication procedures.
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ReplProperties and ReplQueue

The OpenEdge replication source database and target database tables are stored in property files. There are
configuration settings whose values you set in these tables that control different aspects of your replication

environment. The following are the tables for the Pro2 replication environment:

* Repl Properti es—Configuration settings such as log file location, logical delete tables, and specification
of procedure templates are stored in the Repl Pr operti es table. Configuration settings can be saved to
and loaded from a text file from the New button in the Manage Replication window on the Pro2 web

interface.

* Repl Queue—Information about change events is stored in the Repl Queue table. This information includes
the ROW D of the record changed, event date, time, and queue thread. Typically, repl queue records represent
updates made to the source database that are waiting to be written to the target SQL database.

Install and configure Pro2 on Linux

Use the Pr 02- 6. 2. bi n file to install Pro2 on your Linux machine.

Install Pro2

To install Pro2 for Linux:

1. Locate and execute the Pro2-6.2.bin file.

. In the Pro2 installer, click Next to start the installation process.

2
3. Specify the install folder path, for example, USER_| NSTALL_DI R=/ pr 02i nst .
4

. In the Choose OpenEdge window, specify the path or select Choose to browse and set the OpenEdge

home directory.

The directory is based on the version of OpenEdge that is installed on your machine, for example,

CE I NSTALL_DI R=/ | i nuxx86_64/bui | d/ dl c.

5. On the PAS for OpenEdge Ports screen, enter the port information for your PAS for OpenEdge instance

and designate the instance name. For example:

HTTP Port 9991
HTTPS Port 9992
Shut Down Port 9993
Instance Name Pro2Web

6. Click Next and review the options you chose for this installation in the Pre-Installation Summary page.

7. Click Install.
8. Click Done.
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Silent Pro2 installation

To silently install Pro2 on a Linux machine:

1. Copy the response. properti es. exanpl e file from
C:\ Progress\ Pro2\ Docs\response. properties. exanpl e to your Linux machine.

2. Choose the Pro2 root folder by updating USER | NSTALL_DI Rpathinr esponse. properti es. exanpl e.

3. Choose the OpenEdge install location by updating the OE | NSTALL_DI R path in
response. properties. exanpl e.

4. Update PAS for OpenEdge instance name and ports in r esponse. properti es. exanpl e.

5. Runthe commandsh ./Pro2-6.2.1.bin -i Silent -f response.properties.exanple.

Note: The same procedure can be followed for installing Pro2 Enterprise View (Pro2-6.2-ent.bin) on a Linux
platform.

For more in formation about installing Pro2 Enterprise view, see Pro2 Enterprise View on page 47.

Pro2 Enterprise View

The Pro2 Enterprise View is a centralized dashboard that aggregates mission-critical data, reports, and metrics
across all of your Pro2 instances. From the Enterprise View dashboard, you can quickly access each of your
Pro2 instances to manage and act on any reports or replications from the instance.

For example, an e-commerce enterprise has three instances of OpenEdge Pro2 running on three separate
data centers: one in the USA, one in India, and one in the UK. Managing data and replications across these
three instances can be a hassle. With the Enterprise View, you can observe and navigate to each Pro2 instance
with ease and efficiency.

The Pro2 Enterprise View dashboard is included with the latest release of Pro2, but it can also be installed as
an add-on to your existing instances. If you are interested in the Pro2 Enterprise View Dashboard, contact your
Progress OpenEdge representative, and ask about upgrading to the latest version, or about adding the Pro2
Enterprise View Dashboard to your existing instances.

For more information on Pro2 Enterprise View, see Pro2 FAQs.

Set Up Pro2 Enterprise View

The Pro2 Enterprise View is designed for easy installation, set up, and integration with your existing Pro2
instances.

To set up Pro2 Enterprise View:
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Install Enterprise View.

Create a Pro2 Enterprise View database.
Update the r epl Pr oc. pf file.

Start a PAS for OpenEdge instance.

Set up your Pro2 Enterprise environment.
Join your Pro2 instances to Enterprise View

Schedule an Enterprise View push job.
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Start the job runner.

Install Enterprise View

1. Locate and execute the Pr 02- 6. 2- ent . exe file. All installation files are provided to you by your Progress
representative.

2. In the Pro2 Enterprise installation wizard, click Next.
3. Specify the installation folder path as C. \ Pr ogr ess\ Pr o2ent .

4. In the Choose OpenEdge window, specify the path, or select Choose to browse and set the OpenEdge
home directory.

The directory is based on the version of OpenEdge that is installed on your machine, for example,
C\122\dl c.

5. On the PAS Ports window, enter the port information for your PAS for OpenEdge instance, and designate
the instance name.

6. Click Next and review the options you chose for this installation in the Pre-Installation Summary page.
7. Click Install to continue with the installation process.

8. Click Done.

Create a Pro2 Enterprise View database

Similar to a standard Pro2 replication (repl) database, the Pro2 Enterprise View, or pr 02ent , database is an
internal database that exists on the machine where Enterprise View is installed. All reports and metrics from
the Pro2 instances that you joined to Enterprise View are aggregated to this database, where it is then pushed
to the Pro2 web user interface.

To Create a pro2ent database:
1. Start a Proenv session.

2. Navigate to the Pr 02 folder from the Proenv window. Type cd followed by name of the folder where you
installed Pro2 Enterprise View, for example, cd Pro2ent .

3. Type cd db to navigate to the database folder of Pro2.

Note: Check the directory of the db folder to view the database instances. Type di r after navigating to
the database folder.

4. Create an empty pr o2ent database instance by typing pr odb pro2ent enpty.
5. Load the required table definitions in the pr o2ent database by typing pr owi n pro2ent -1.

The Procedure Editor window appears.

6. Navigate to Tools > Data Administration.
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7. In the Data Administration window, navigate to Admin > Load Data and Definitions > Data Definitions
(.df file).

8. In the Load Data Definitions window, load the pr o2ent . df file and click OK.

Note: The pro2ent. df file is located in Pr o2ent f ol der/ db.

9. Start the pr o2ent database by typing: Proserve pro2ent

Update replProc.pf

In the pr o2ent database, you must add the connection details to the r epl Pr oc. pf file. This connects the
database to your PAS for OpenEdge instance, and by extension, makes it available to be connected to your
other Pro2 instances.

1. Navigate to the Pr o2ent folder.

2. Addthe pr o2ent database connection details to the Pr 02_HOVE\ bpr epl _ent\ Scri pt s\ repl Proc. pf
file to connect the replication threads and PAS for OpenEdge instance to the Pr o2ent database.

3. Navigate to the bpr epl _ent\ Scri pt s folder, and open the r epl Pr oc. pf file. Add the complete path of
the database in the file and click Save.

4. To test the Pr 02ent database connections, open the Procedure Editor from the bprepl _ent\ Scri pts
folder and navigate to Tools > Data Dictionary. If the connection is successful, the Tables section displays
tables.

Start a PAS for OpenEdge instance

Now that the pr 02ent database is set up, start the PAS for OpenEdge instance and log in to the Pro2 web
application:

1. Start a Proenv session.

2. Navigate to the Pro2 folder by entering cd followed by name of the folder where you installed Pro2, for
example, cd Pro2ent.

3. Type Pro2ent\ bi n\t cnan. bat env.
4. Type Pro2ent\bi n\tcman. bat start.

5. To verify that the instance started successfully, type Pr o2ent \ bi n\ t cnman. bat env. The Server Running
section shows a number if the instance started.

6. Open any browser and log in at| ocal host : 9991/ pr o2/ st at i ¢/ with the default credentials.

Set up the Pro2 Enterprise environment

Before you connect your Pro2 instances with your Enterprise View instance, you must set up a basic environment
by loading the configuration file. The configuration file consists of all the properties and records that are necessary
to set up the Pro2 Enterprise environment.

To load the configuration file:
1. In the Pro2 web interface, navigate to Settings > Tools > Load Configuration.

2. Click Select Files and load the r epl ent basev610. i ni file from the Pro2 folder. The
repl ent basev610. i ni file is the Pro2 configuration file.

3. Click Submit.
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Join your Pro2 instances to Pro2 Enterprise View

After the configuration file is successfully uploaded, your instance of the Pro2 Enterprise View is ready to be
joined with your other instances of Pro2. In this phase of the set-up process, you transform Enterprise View
from an empty dashboard to one that is full of meaningful data from across all of your Pro2 instances.

Note: A Pro2 instance cannot be joined to more than one Enterprise View instance.

To join your Pro2 instances:

1. From an instance of Pro2 that is not joined with Enterprise View, navigate to the side menu and select
Settings > Enterprise > Join.

2. On the Join Enterprise window, enter:
a. Instance name

The instance name is designated at the time of installation and setup of that instance.

b. Instance Abbreviation

The instance abbreviation is determined at the time of installation and setup of that instance. The
abbreviation is limited to two characters.

c. Enterprise Application Server Name

This is the same application server that is associated with your Enterprise View instance, for example,
ent.

d. Enterprise Host Name

This is the same host name that is associated with your Enterprise View instance, for example,
| ocal host.

e. Enterprise Application Server Port Number

The port number associated with your enterprise application server.

3. (Optional) To test your connection to the application server, click the Application Server Test Connection
button. If the test is unsuccessful, ensure that the instance information is correct and try again.

4. Select Join to connect the Pro2 and Enterprise View instances. You can save your work and come back
to it later by clicking the Save button.

Note: It takes a few minutes for the instances to connect.

Schedule an Enterprise Push job

After the connection between your Enterprise View instance and your other Pro2 instances are established,
data is not automatically transferred between them. You must schedule an Enterprise push job. Your Pro2
instance to push data, metrics, and reports from an instance to the Enterprise View instance. This is how the
Enterprise View instance stays up to date with all of your mission-critical replications.
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To Schedule an Enterprise Push job:

1. From an instance of Pro2 that is joined with Enterprise View, navigate to the side menu, and select Actions >
Jobs > Scheduled Jobs.

2. On the Scheduled jobs window, select New.
3. On the Create Scheduled Jobs window, click on the Type drop-down list and select Enterprise Push.

4. (Optional) Enter a description for the job. Entering a description can help you differentiate various jobs of
the same type from one another.

5. Under the Settings section, set how frequently the data is to be pushed to your Enterprise View instance.
It is a best practice to schedule the pushes to occur frequently. To support this:

a. Select Daily.

b. Enter the Start Date and Start Time for when you want the job to begin, such as the current date and
time.

¢. You can set the End Date and End Time for the job. This, however, stops the flow of data from your
Pro2 instance to your Enterprise View instance and is not recommended. To run the job indefinitely, do
not enter an End Date or an End Time.

d. Set the Repeat task every to 1 minute.

6. Click Save.

Start the job runner
For the last step of the Enterprise View setup process, you must start the job runner.
To start the job runner and initiate the scheduled Enterprise Push job, use the following procedure:

1. On the machine where you have the Pro2 instance for which you have scheduled the job, navigate to the
Pro2 Scripts folder, for example C: \ Pr 02\ bpr epl \ Scri pt s.

2. Select and execute the jobrunner.bat file.
3. Navigate back to the Pro2 instances web interface and confirm that the job completed successfully.

Your Enterprise View instance is now set up, and data will begin to populate the dashboard. Repeat phases
6, 7, and 8 for each of your Pro2 instances that you want to join to your Enterprise View dashboard.
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For details, see the following topics:

Customize Pro2

Upgrade Pro2 5.5.x to 6.4

Uninstall Pro2

Establish secure database connections

Use replication triggers

Use the job runner

Remove replication triggers

Customize Pro2 replication

Split replication threads

Configure Pro2 to target SQL database connectivity
Configure Pro2 e-mail notifications

Use second-pass replication

Bulk load with Pro2

Dump and load with Pro2

Migrate your OpenEdge database with Pro2

Check replication logs
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* How to schedule jobs in Pro2

* Use CDC with Pro2

* Manage Pro2 Properties

* GET bulk load report API

* GET replication queue records API

* GET thread data API

*  GET Pro2 connection information API
*  GET version information API

* GET instance information API

Customize Pro2

Pro2 can be customized to meet your needs. You can generate Pro2 specific fields, add and delete index
information on the target database, and change table and field names.

Customizable by table, by field/column, or record/row

All tables or a subset of tables can be replicated. In addition, not all fields within the tables selected for replication
need to be replicated. In addition, logic can be added to filter records in selected tables so that only those
records that meet the specified criteria are replicated.

Custom transformations using ABL-supported logic

Replication data can be manipulated with ABL logic before being written to the target database. For example,
field values can be modified based on business logic or target-side-only columns can be populated with data
consolidated from multiple source fields.

Generating Pro2-specific fields

Pro2 provides an option Delta DF Pro2Pro to generate only Pro2-specific fields for your target database. In
cases where the source schema is already replicated to your target database, you can use Delta DF Pro2Pro
to generate only Pro2-specific fields, and thereby avoid unnecessary replication of source schema.

Oracle specialization: Use the following properties to generate Oracle-specific output:
* ORACLE USE_LOG CAL—This property is responsible for converting the logical field to number.
* ORACLE USE_SCALE—This property is responsible for adding precision and scale for decimal fields.

By default, the value of these properties is set to NO. To use these properties, set the value to YES.

Target-side index information

Customers can add and delete index information on the target database without interfering with Pro2 Replication
as long as no unique keys are added and as long as the PRRON D key is not modified. Pro2 compiles the
CREATE INDEX statements into a separate file named dbnane -targettype -index. sql file. These
index statements are applied to the target only if you designate them.
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Standard modifications to table and field names

You can modify table and field names in Pro2.

* Extent fields—Array fields from the OpenEdge source database are created as individual fields in the target
database schema.

* Reserved words—Any table or column names that are reserved words in the target database server or in
OpenEdge must be renamed. Often this is done by appending an underscore (_) to the end of the column
name. However, the column can be renamed to anything that is not a reserved word.

Upgrade Pro2 5.5.x to 6.4

Upgrading Pro2 from 5.5 to 6.4 or above is a manual process that involves:
* Installing and configuring Pro2 6.4 or later versions.

* Importing your 5.5 properties file and table mapping.

* Disconnecting and shutting down your Pro2 5.5 instance.

Pro2 6.4 or above includes all of the enhancements and benefits of the previous 6.x releases and offers many
advantages over the 5.x series. Namely, a new intuitively designed user interface, enhancements for change
data capture based replication, efficient bulk loading, and so much more. Because of these drastic differences
between the two version series, upgrading Pro2 can best be achieved by:

* Installing a fresh version of Pro2 6.4 or above.
* Preparing your 5.5 instance of Pro2 for shutdown.
* Initiating a cut over event to switch from using 5.5 to 6.4 or above.

An aspect of the upgrade process that requires special consideration, is determining whether or not you want
to bring your 5.5 properties file into your new Pro2 instance. Generally, older Pro2 installations were performed
by Progress Professional Services as a paid engagement. Pro2 configurations can vary greatly between one
another depending on how thoroughly the default properties file and code are customized. During your upgrade
planning phase, examine your properties and compare them to the new 6.4 properties.

Progress recommendeds that you first attempt the upgrade on a test environment, and backup your entire Pro2
directory, before upgrading the production environment.

Main steps to upgrade Pro2
Plan for the upgrade.

Save the 5.5 configuration files.
Install Pro2 6.4 or above.
Configure Pro2 for LAN or WAN.
Load the 5.5 configuration files.

Initiate the upgrade cut-over event.

N o a s~ wDh-=

Test the upgraded deployment.

Upgrade planning

Due to the highly customizable nature of Pro2 instances, there is no definitive upgrade planning method. Your
upgrade planning needs might be vastly different from another Pro2 user. You should confer with your database
administrator and other stakeholders to determine the best way to plan for your upgrade.
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However, you should consider the following guidelines while planning for your upgrade:
* Determine when your application receives the least amount of user traffic.

* Plan to initiate your upgrade cut-over during a low traffic window.

* Learn about Pro2 6.4 or above features, functionalities, and enhancements.

* Compare your custom 5.5 properties with the 6.4 or above properties. If your custom properties are still
viable, create of copy of the file for later use.

For more information about the Pro2 6.4 properties, see "Properties” in the Pro2e Web User Interface guide.

* Determine whether a LAN or a WAN configuration is right for your deployment. Accordingly, your application
may need a new configuration or may retain the same configuration. For example, changing from LAN to
WAN.

* Identify where you want to install Pro2 6.4 or above.
* Devise a test plan.

* Create a backup strategy.

Save your configuration files

If you want to import your Pro2 5.5 configuration details into your 6.4 or above installation, save your properties
and mapping file. Before importing them:

1. On the machine where you have Pro2 installed, open the Pro2 Administration tool and click File > Save
Configuration.

2. Save your configuration file to an easily accessible location.
3. Return to the Administration tool and click File > Save mapping file.
4. Save your mapping file to an easily accessible location.

You need both the mapping and the configuration files during the Pro2 6.4 or above configuration process.

Install Pro2 6.4 or above

If you choose to use the same configuration (LAN or WAN) as your previous Pro2 deployment, Progress
recommends that you install Pro2 6.4 or later versions on the same machine as your 5.5 deployment. Though
on the same machine, this installation must be in a separate directory to ensure zero interference with your
5.5 deployment. By installing both the 5.5 and 6.4 or above versions on the same machine, you need fewer
configurations to support the cut-over event.
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1. Depending on your choice of configuration, choose to install and configure 6.4 for LAN or WAN.
* Install and configure Pro2 for LAN on page 14
* Install and configure Pro2 for WAN on page 30
2. Follow the installation and configuration procedure upto to the step for loading your configuration file. Then
perform the following steps:
a. In the Pro2 web interface, navigate to Actions > Tools > Load Configuration.

b. Click Select Files to load the . i ni configuration file, such asr epl basev610. i ni from the Pro2 folder,
and click Submit.

A success or failure notification is displayed after the upload is complete.

c. Ensure that all the properties are successfully loaded into the Pro2 database.
d. On the Pro2 dashboard menu, click Actions > Tools > Load Configuration.

e. Selectthe Load v5 Properties File option and click Select Files to load the Pro2 5.5 pr operti es. i ni
file.

f. Select the Overwrite Pro2 Properties checkbox and click Submit.

dg. Ensure that all existing property values are overwritten with the Pro2 5.5 property values.

3. Start the job runner.
a. Navigate to the Pro2 Scripts folder, for example C: \ Pr 02\ bprepl \ Scri pt s.
b. Select and run the j obr unner . bat file.
c. Return to the web interface and confirm that the j obr unner . bat is running by checking the status in
the Pending Jobs watch-box.
4. Add the source database details.
a. From the Pro2 web interface, navigate to the Manage Replication tab, and click New.

The Create Replication window appears.

In the Source DB Name field, type the name of the source database.
Select Trigger or CDC as the Source Database Mode.

In the Host Name field, type the name of the host.

In the Host Port/Service field, type the port number (for example, 2233).

" o o o0 T

If required by your source database, enter your your User Name and Password.

Note: Enter your user name and password only if it is required by your source database.

g. Select Test Connection and if the test is successful, move on to set the target database.
h. Review your source database details to ensure their correctness, and Click Next.

The Set Target tab appears.

5. Add the target database details.
a. In the Target Database Typelist, select Microsoft SQL Server, Oracle, or OpenEdge.

b. If necessary, change the default values in the following fields:
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* Target Database Name

* Target Schema Image

* Schema Holder DB

* Target ODBC Connection

c. If required by your target database, enter your User Name and Password.
d. Click Next.

The Generate Target Schema tab appears.

Note: If your target SQL database already exists and is not different than the one in your Pro2 5.5
instance, do not generate the target schema or load the file into target.

6. Click Generate Target Schema.
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7. Create a schema holder for your target database.

Note: Unless you are upgrading the OpenEdge version on the Pro2 instance machine, do not recreate the
schema holder.

a. To create an empty schema holder database, open a Proenv window, and enter pr odb dat abase
name enpty.

b. Start a single user session by entering pr owi n dat abase nane - 1.

The Procedure Editor window appears.

c. In the Procedure Editor window, select Tools > Data Administration.
d. Select DataServer > <dat abase-t ype> Utilities > Create DataServer Schema .

The Create/Modify Record for Schema window appears.

e. Inthe Logical Database Name field, type the name of your logical database.

f. If the source database is MS SQL Server, specify the ODBC Data Source Name, and click Ok.

dg. Inthe User ID and Password dialog box, enter the Login ID and Password if required, and click OK.
h. In the Pre-Selection Criteria For Schema Pull window, do the following:

Pre-Selection Criteria For Schema Pull -
. i

Dwner; [dbu |

Object Name:

Qualifier : [’; |

[¥] Default to OpenE dge DATETIME
| Default to OpenEdge LOB for: [ | CLOBs [+ BLOBs

|| Designate Primary/Clustered index as ROWID
Select Best' ROWID Index

Using: ® OE Schema () Foreign schema
| Provide RECID Compatibility

oK || Cancel Help

a. Type the values for Object Name, Object Owner (typically, dbo), and Qualifier, and select the
Default to OpenEdge DATETIME checkbox.

b. If you selected the Default to OpenEdge LOB for checkbox, ensure to select the BLOBs checkbox
along with the CLOBs checkbox, so that the data server is forced to automatically treat certain
target-side data types as LOBs.

Notes:

¢ Selecting the CLOBs checkbox automatically converts the varchar(max) and nvarchar(max) data
types to CLOB.

¢ Selecting the BLOBs checkbox forces the data server to consider all varbinary(max) data types
as BLOB.
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* On the source fields that are character types, Pro2 may convert some types to var char ( max)
when the source width is wider than the MAX_CHAR W DTH property setting. This conversion has
the added benefit of avoiding row size limits for SQL Servers. However, var char ( max) and
nvar char (max) are not necessarily treated as CLOBs.

i. On the Generate Target Schema page, open a new tab, and navigate to Actions > Tools > Load

Map File.

Note: The load map functionality deletes all the existing r epl _t abl exref andrepl _fi el dxr ef

records and recreates them.

» Progress OpenEdge Pro2-

Actions > Tools > Load Map File
2sQL - LAN

Total Threads Active Threads
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[5) Manage Replication /‘ /‘ O

= Properties
View Details View Details

(%) Actions

Total Source DBs

( ) Help . Hello admin ~

Total Target DBs Pending Jobs
status: Running
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View Details View Details

Bulk Load
ile

Source DB Utilities P file that contains the contents of saved Pro2 Mapping that you

r all databases will be removed and the contents of the
Target DB Utilities be loaded.

Jobs
O loadvsMapFile  Load Map File

Tools Upload Table Map file
Reassign Queue Thread

Select File
Load Configuration

Load Map File Upload Field Map file
Save Map File
Download Log File

[0l

Reports/Troubleshooting

j- Select the Load v5 Map File option and click:

h to load.

will generate new mapping data.

n ¢

ase of version 5.x mapping files, first tablexref then fieldxref to
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a. Select File in the Upload Table Map file box and load the Pro2 5.5 mappi ng_TBLxRef . map file.

b. Click Select File in the Upload Field Map file box and load the Pro2 5.5 mappi ng_FLDxRef . map

file.

Note: Both the table map and field map files are required to complete the load process.

k. Click Submit and return to the previous tab Generate Target Schema page.

I. Click Next to navigate to Mapping Page.

8. Review all the tables and fields mapping information, verify it against your Pro2 5.5 instance and, click Next.

9. On the Advanced Configuration page, review all the table properties and thread mappings, and ensure

that they match your Pro2 5.5 instance.
10. Click Next to generate the code.

Note: To ensure proper database connectivity, it is highly recommended to restart both jobrunner and PAS

for OpenEdge web instance.
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Initiate the upgrade cut-over event

Leaving the target database details unconfigured in the Pro2 Ul, go to the Pro2 5.5 root folder and start a
Proenv instance to shut down the 5.5 replication databases. To do it, perform the following steps:

1.

Open a Proenv window and enter the cd command to navigate to the Pro2 5.5 root folder.

2. To shut down the replication (repl) database, enter pr oshut repl - by.
3.
4

. Return to the Pro2 6.4 or above user interface and continue the target-side configuration process.

To shut down the replperf database, enter pr oshut repl perf - by.

Test the upgraded deployment

1.

After confirming that the bulk load was successful, test and troubleshoot the upgraded deployment using
your test plan created during the planning phase.

Review the test results, and note any abnormalities.

3. Investigate ways to correct any abnormalities you find, and make the appropriate the corrections.

If you find no abnormalities in your testing environment, choose a time to upgrade your production
environment.

Uninstall Pro2

To uninstall Pro2 on Windows:

1.

Delete the PAS for OpenEdge instance.
a. Open a Proenv window and type pasnman i nst ances.

b. Enter pasman del et e i nst ance nane to delete the PAS for OpenEdge instance. Type YES to
confirm.

c. Close the Proenv window.

. Goto C.:\ Progress\ Pro2\uni nstal | andrununinstall . exe.

Delete the repl and Pro2 database instances.

a. Open a Proenv window and navigate to the database folder where you have created the repl and Pro2
databases.

b. Enter proshut repl - by toshutdown the repl database.
c. Enterproshut Pro2 - by to shut down the pro2 database.

Enter prodel repl and then type Y to delete the database instances.

5. Enter prodel Pro2 and then type Y to delete the database instances.

Go to the Pro2 folder and delete the remaining folder skeleton.

Establish secure database connections

For security purposes, Pro2 validates and controls access to your multi-tenant database.
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Set-up secure connection to a multi-tenant database

With Pro2, you can configure a secure connection to your multi-tenant database. Each tenant in a multi-tenant
database must have its own installation of Pro2, a schema holder, and an ODBC connection. However, for all
the tenants, the logical name of the ODBC connection can be the same, and the schema holder name can be
same as the Pro2 installation folders are different for each tenant.

To establish a secure connection to a multi-tenant database:
1. Embed Repl database into your source database by performing the following tasks:
a. Shutdown the source database.

b. Inthe repl add. st file, add the Repl database structure to the source database by updating the
command:

prostrct add <sourcedb_nane> repl add. st

c. Loadrepl . df tothe new database.

d. Start the source database by running the following command:

proserve <sourcedb_name>

2. Create a separate folder for each tenant, such as Pro2_tenant1, Pro2_tenant2, etc., and install Pro2 for
each tenant.

3. Editthe Pro2_env file and update the paths to point to the corresponding tenant.

4. Create <dat abase>. pf files for each tenant, such as Tenant1DB.pf, Tenant2DB.pf, etc., and edit them
to point to their corresponding Pro2 instances.

5. Specify the username and password in the <dat abase>. pf files if you are connecting to the database
for the first time.

The Pro2 web user interface is now set to connect to your multi-tenant database securely using your credentials.

Use replication triggers

Pro2 replication schema triggers are used with the source OpenEdge Database. A schema triggerisa. p
procedure that you add, through the data dictionary, to the schema of a database. Schema trigger code defined
in the OpenEdge database is executed by database clients.

Pro2 replication triggers are used with the source OpenEdge database. You can use these triggers to:
* Create the replication record based on the database, table, and row ID.

* Record the type of event, (create, write, or delete) that takes place on a record.

* Setthe Appl i ed flag to false (default).

* Define what happens when an event occurs on a record.

When you use an OpenEdge database architecture, the Pro2 replication triggers are executed by the client
executable, as opposed to the trigger being executed by the database server executable, as in most other
database systems.

The Pro2 trigger procedures are specified by the schema trigger definition. The Pro2 trigger procedures are
lightweight and do not alter the your application flow in any way. They are transparent to both the application
and the end-users.
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In cases where replication triggers already exist in the source database for particular events and tables, the
Pro2 replication logic needs to be integrated with or merged into the pre-existing triggers.

All replication triggers are compression triggers by default.

Note: You cannot use the compression trigger template when Auditing is implemented. You must override
the default triggers.

Schema trigger event definitions

Schema triggers are fired when schema-level objects (tables) are modified and when the user log-on or log-off
events occur. Some of these triggers are:

* CREATE: Creates and enables a database trigger.

e DELETE: Removes a database trigger.

* WRITE: Writes and edits a database trigger.

* RE-DEL (REPLICATION-DELETE): Removes a replication trigger.

* RP-WRI (REPLICATION-WRITE): Creates or updates a replication trigger. The specified procedure is run
when this type of event occurs.

To get a trigger definition report from the Procedure Editor (The Procedure Editor is an OpenEdge ABL code
editor):

1. Run Tools > Data Administration.
2. From the Data Administration window, select Database > Reports > Triggers.

The following table is an example of the output from the Progress trigger report. This example is of a Cust oner
table in the sport s database after Pro2 triggers were inserted:

Table 1: Progress trigger report

Table Event CRC Flags Procedure
CUSTOVER CREATE No C:\dIc101c\sports\crcust.p
DELETE No C:\dIc101c\sports\delcust.p
RP- DEL No \oprepivepl ddsports Customert
RP- V\R| No \oprepivepl wwsparts Cusiomert
V\RI TE No C:\dlc101c\sports\wrcust.p

Alternatively, these triggers can be displayed by the r epl Tri gDi sp. p procedure (to display) and the
repl Tri gD sp2. p procedure (to file).

Trigger procedures

The Pro2 trigger procedures are found by the client executable in a location specified in the PROPATH. The
replication trigger location can be in the same directory as the other triggers (if there are other triggers defined
for the database). However, these triggers must be already included in the PROPATH. You must place the trigger
procedures on the database server and on any application servers that end users run your application.
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Note that the pathname specified for the Pro2 replication triggers in the schema trigger definition is a relative
path starting with bpr epl . Typically, a bpr epl directory is created with the following sub-directories in a
location already in the PROPATH:

* repl_d (delete triggers)
* repl _w(write triggers)
PROPATH can be modified to include the location of the bpr epl directory.

When a replication trigger is defined for a table schema, the client attempts to run the specified trigger procedure.
This happens when a client executable attempts to update a record in the source database.

The trigger procedures should be located on the database server if the user is connected as a local direct
connect client (whether an end user or by PAS for OpenEdge servicing a remote client). Whereas, the trigger
procedures should be on the client system if they are remote and are connected to the database via client/server.

For optimal performance, the replication triggers should be compiled with. r code. To compile the triggers,
the standard OpenEdge application compiler is used in a Procedure Editor session connected to both the
source database and the repl database.

Merged triggers

The Pro2 replication triggers must be merged with the original triggers if the pre-existing replication triggers
(REPLI CATI ON- DELETE or REPLI CATI ON- WRI TE) exist in the source database. You can merge the triggers
by adding a RUN statement in the original replication trigger procedure that calls the Pro2 trigger or by adding
the Pro2 replication trigger logic to the original trigger.

Note:

The types of triggers in Progress are as follows:

* Primary triggers—CREATE, WRI TE, and DELETE are primary triggers, and they should not be integrated
with Pro2 triggers. They are not affected by Pro2 replication.

* Replication triggers— REPLI CATI ON- DELETE or REPLI CATI ON- WRI TE are executed after the primary
triggers and must be merged with the Pro2 triggers.

Insert replication triggers

Therepl Tri gl nsert. p procedure is used to insert the triggers. This procedure is run from the OpenEdge
procedure editor connected to both the source database and the repl database (or to the source database with
the embedded repl tables).

To insert replication triggers:

1. Shut down all the database instances and PAS for OpenEdge instance before inserting the replication
triggers.

2. Navigate to the \ db folder of Pro2 from the Windows Explorer, for example, C. \ Pr 02v61\ db).

3. Create a new folder named bpr epl in the db folder.

4. Navigate to the \ bpr epl folder in the Pro2 folder (C. \ Pr o2v61\ bpr epl ), and copy the following folders:
* repl_d
* repl_w

These folders contain the replication triggers and are required to process the replication queue records
(also known as replq records).

5. Paste the folders in the \ db\ bpr epl folder of Pro2 (C. \ Pro2v61\ db\ bpr epl ).
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6. Typeprowin -db sports -db repl and press Enter.

The Procedure Editor window appears.

7. Openthe Repl Tri gl nsert. pfilefromC. \ Pro2v61\ uti | s inthe Procedure Editor window. This inserts
replication triggers into the source database.

8. Enter the name of the source database and close the Procedure Editor .

9. Restart all the database instances and the PAS for OpenEdge instance.

Use the job runner

The job runner is a program that is used by Pro2 to run and manage various Pro2 "jobs" within the application.
For example, the job runner is used to start a replication job.

To start the job runner:

1. Navigate to the Pro2 Scripts folder, for example, C: \ Pr 02\ bprepl \ Scri pt s.

2. Select and execute the j obr unner . bat file.

3. Navigate back to the web interface and confirm that the j obr unner . bat file is running by checking the
status in the Pending Jobs watch-box.

Pro2 X + (-] - X

&« C Y @ localhost:9991/pro2/static/landing/dashboard Q % &

3 Pro gress OpenEdge’Pro2”

B8 Dashboard

z] Manage Replication

roperties

) Actions

{3 Settings Thread Control o Thread Volume This Week

Status

Note: Do not close the job runner file window.

Pro2: Use Pro2: Version 6.5 65



Part Ill: Manage

To stop the job runner:
1. On the Pro2 web interface go to the Pending Jobs watch-box.
2. Toggle the Job Control to Disabled.

Jobs Details | Status: Running | Job Control DISABLEC

Remove replication triggers

The repl Tri gDel . p procedure is used to delete the replication triggers. This procedure is run from the
OpenEdge procedure editor connected to both the source database and the replication database (or to the
source database with the embedded replication tables).

To delete replication triggers:

1. Shut down all the database instances and PAS for OpenEdge instances prior to deleting the replication
triggers.

2. Navigate to the \ db folder of Pro2 from the Windows Explorer, for example, C. \ Pr 02v61\ db).

3. Create a new folder named bpr epl in the db folder.

4. Navigate to the \bprepl folder in the Pro2 folder (C: \ Pr 02v61\ bpr epl ) and copy the following folders:
* repl_d
* repl_w

These folders contain the replication triggers and are required to process the replication queue records
(also known as replq records).

5. Paste the folders in the \ db\ bpr epl folder of Pro2 (C: \ Pro2v61\ db\ bpr epl ).

Note: Ignore steps 4 and 5 if the triggers are already added in the \ db\ bpr epl folder.

6. Typeprowin -db sports -db repl and press Enter.

The Procedure Editor window appears.

7. Open the Repl Tri gDel . p file from C. \ Pro2v61\ uti | s in the Procedure Editor window.
8. Enter the name of the source database (for example, sport s), and close the Procedure Editor window.

9. Restart all the database instances and the PAS for OpenEdge instance.

Note: Running the r epl Tri gDel . p does not delete the trigger procedures. After the trigger definitions are
removed, the trigger procedures do not execute even if they remain in the system.
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Customize Pro2 replication

Pro2 is written in ABL and is designed for scalability and customization. You can customize auditing, source
changes capturing, record maintenance, datatype, and name transformation.

Capture source changes by SQL clients

The standard Pro2 replication triggers capture changes made by ABL clients. Pro2 can also capture changes
made to the source OpenEdge database by SQL clients. To do this, Java triggers can be implemented in the
OpenEdge source database.

Audit database

Pro2 can be extended to write to a second target database to maintain audit records. Whereas each row is
unique in the primary replication database (using PRROW D column), the audit database has multiple rows
corresponding to each source database record, with a new row created for each change made to the source
record. Auditing is implemented by having a second pass through the replication queue by a separate replication
processor designated for the audit database. Typically, when auditing is implemented, a subset of the replicated
tables is audited, however; it is possible to audit all tables.

Logical deletes

There are times when auditing is not required, but you want to maintain records in the target database after
they are deleted from the source database. In this case, instead of being deleted, rows are designated as
logical deletes (using PRRON D modification) and the data is kept in the target database.

Data-type and name transformation

Data-types on the target side can be the same as on the source database, or they can be different. For example,
precision of decimal types can be decreased, logical fields can be changed to character, and integers can be
changed to logical.

If you do not need the default conversion of data-types, enable the TGT_DATATYPE_OVERRI DE property. This
property retains the value of a data-type as is and does not convert it to meet the target schema requirements.
However, you must recheck the validations because they may fail.

Table and column names on the target database can be the same or different from those on the source database.
If they are the same, the Pro2 Auto-map function is used. Otherwise, the tables are manually mapped, but,
mapping must be done once and saved for use in subsequent implementations.

If you want to use literal table and column names for your target database (SQL only), then you can enable
the TGT_USE_LI TERAL_NANMES property. This property allows you to use the same naming convention as the
source database for tables and columns without modifying them to meet the requirements of the target database.
Another property GEN_SQL_DEC FORMAT, is used to set the format for decimal fields in both schema and
differential files. If the property is set to YES, the format is same as in the source database. If it is set to NOthen
the default format [decimal(17,2) null] is used. The default value for this property is NO.
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Split replication threads

You can split each replication thread into multiple split threads regardless of whether it serves replication of a
single table or group of tables. You can split a single thread into a maximum of ten split threads. When you
split a thread into n number of parts, it provides n-1 split threads. For example, if you split the thread 5

(repl Bat ch5. bat ) into four parts, it provides three split threads 51, 52, and 53 along with the original thread
5. This means, the four parts are threads 5, 51, 52, and 53.

Pro2 determines the number of a split thread dynamically based on the RECI D of the source record, and
groups together all the split threads that belong to the same record or RECI D. This allows you to run multiple
processes without adding queue compression and prevents out-of-sequence processing of more changes to
the same ROW D or RECI D.

The following topics are covered in split replication threads:
* Generate new trigger code for splitting threads

* Run split threads

* Assign a table to the split thread

Generate new trigger code for splitting threads

You can generate and install a new replication trigger code to implement thread splitting, or replace the old
triggers for tables or threads that you want to split. It is recommended to replace all the existing trigger code
with the newly generated trigger code using a split trigger template.

Note: New trigger code only needed if using replication threads, not need if using CDC.

The following split trigger templates are available in the replication template folder Pr 02\ bpr epl \ repl _t npl :
* tplt_repltrig_split_without_compression.p—Splits threads but does not apply queue compression.

* tplt_repltrig_split_with_compression.p—Splits threads and supports queue compression.

To generate new trigger code:

1. In the Pro2 web interface, navigate to the Properties tab.
2. Search for DEL_TRI G_TEMPLATE and click Edit.
The Edit Property window appears.

w

. Specify the Valueastplt_repltrig_split_w th_conpression.por
tplt_repltrig_split_w thout_conpression. p. and click Save.

4. Search for WRI _TRI G_TEMPLATE and click Edit.
The Edit Property window appears.

a

. Specify the Valueastplt _repltrig split_w th_conpression.por
tplt _repltrig_split_w thout conpression.p. and click Save.

6. In the Pro2 web interface, click the Properties tab and modify the property values of the templates
DEL TRI G TEMPLATE and WRI _TRI G_TEMPLATE to point to one of the split trigger templates.

7. Click Manage Replication , and select the database instance.

The Edit Replication window appears.

8. Click Next.
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9. Navigate to the Generate Code tab, and select the Replication Triggers checkbox to regenerate the trigger
code.

Note: Checkifthe j obr unner. bat file is running. If not, navigate to \ bpr epl \ Scri pt s from Windows
Explorer , and double click the j obr unner . bat file. The Proenv window appears.

10. Check if new code is generated by navigating to the \ bpr epl \ r epl _d folder. The date and time of the
files in that folder are recent if they were updated successfully.

1. Copy therepl _d and repl _w folders from \ bpr epl , and paste them in \ db\ bpr epl folder.

Run the split replication threads function

To run the split replication threads function, consider the example of splitting Thread 5 into four parts and
perform the following steps:

Note: You can only run split threads after generating new trigger code.

1. Create three new . bat files:

a. Create three copies of the r epl Bat ch5. bat file located in the Pr o2\ bprepl \ Scri pts folder and
rename them as r epl Bat ch51. bat, r epl Bat ch52. bat, and r epl Bat ch53. bat respectively.

b. Editthe repl Bat ch51. bat file, locate and modify Thread=5 to Thread=51, and save your changes.
Repeat this step for r epl Bat ch52. bat and r epl Bat ch53. bat files.
2. Create new thread positions:
a. Go to the Pro2 web interface and click Manage Replication, and select the database instance.

The Edit Replication window appears.

b. Click the Advanced Configuration tab.
c. Forthread 51, type 51 in the field next to the Create New Thread button, and then click Create New
Thread. Repeat this step for threads 52 and 53.
3. Create a new property:
a. In the Pro2 interface, click the Properties tab, and then click Add.
b. In the Property Name field, specify the name of the property as SPLI T_THREADS.

c. Inthe Value field, specify the number of threads as 4.

You can add up to n-1 value where n is the number of thread. The maximum value allowed per thread is 10.
However, if you specify a value (characters or negative numbers) other than the numbers 1 to 10, then the
trigger uses the thread number.

After generating the trigger code and creating new property for split threads, if you do not create the . bat
files and do not schedule the task entries, then the data remains in the queue until the new thread jobs are
started.

Progress recommends that you do not change the split number if there are existing records in the queue.
Changing the split number might push the changes of the same record and row to a differently calculated
queue.

Assign a table to the split thread

After the replication thread is split, you assign a table to the thread.
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To assign a table to the thread:
1. In the Pro2 web interface, click Manage Replication, and select the database instance.

The Edit Replication window appears.

2. Select Advanced Configuration and assign a table (for example, Cust oner table) to Thread 5 from the
Thread# column.

3. Update the tables on the threads with some test information. This causes the threads to split because the
updated tables for a replication.

4. Check that the threads have split in the Pro2 web interface by clicking the Total Threads watch-box. The
threads are distributed among the split threads.

5. To execute the replication records, run ther epl bat ch5. bat, repl batch51. bat, repl bat ch52. bat
and r epl bat ch53. bat files.

After the replication is complete, the status of replication threads appear as running in the Replication
section of the Pro2 web Dashboard.

Configure Pro2 to target SQL database connectivity

To configure the OpenEdge DataServer for Microsoft SQL Server or Oracle, you must configure the Open
Database Connectivity driver, create a schema holder, and create a target database.

Pro2 is designed to replicate data as one-way connection from the OpenEdge source database to the target
database. To facilitate this one way connection, Pro2 assumes the target database is read-only. If you plan to
make changes to your target database, be aware that these changes can be overwritten by Pro2 when a tables
or row are updated one the source database.

Standard data-type conversions

Pro2 performs some data type conversions automatically to circumvent issues that would typically break other
types of Open Database Connectivity (ODBC) data transfers from OpenEdge to a Microsoft SQL Server or
Oracle database.

* Date conversions— Some versions of Microsoft SQL Server and Oracle databases cannot handle dates
with a value before January 1, 1753. To work around this issue, Pro2 preserves the month and the date
and sets the year to 1753.

* Column width—In OpenEdge databases, data is stored in variable length fields, regardless of the field
width definition. However, in Microsoft SQL Server and Oracle databases, column width is fixed. This would
cause the Microsoft SQL Server or Oracle database to have a larger data footprint than the source OpenEdge
database. To work around this, Pro2 truncates data to the column width that is defined in the target schema.

* Logical fields—The OpenEdge database recognizes three possible values for logical fields: True (1), False
(0), and Unknown (?). The value Unknown is not recognized in other databases. To work around this, if a
logical value is True, then Pro2 sets the target field to True, otherwise it is set it to False.

Data types on the target side can be the same or different from the source database. For example, precision
of decimal types can be decreased, logical fields can be changed to character, or integers can be changed to
logical.

If you do not need the standard data-types conversions, you can enable the TGT_DATATYPE_OVERRI DE
property. This property retains the value of a data-type and does not convert it to adhere to the target schema
requirements. However, you must recheck the validations as they may fail.
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Table and column names on the target database can be the same or different from those on the source database.
If they are the same, the Pro2 auto-map function on the mapping page of the user interface can be used.
Otherwise, the tables need to be manually mapped. However, table mapping is required only once and can be
reused in subsequent implementations.

If you want to use literal table and column names for your target SQL database, enable the
TGT_USE_LI TERAL_NAMES property. This property allows you to use the same naming convention as the
source database for tables and columns without modifying them to meet the requirements of the target database.

Configure the ODBC DataServer

The ODBC connectivity must be set up before you configure the OpenEdge DataServer. This allows
communication between the OpenEdge database and another database.

To configure the ODBC DataServer:

1. Add a new system DSN using the Windows Data Sources tool by selecting the System DNS Tab in the
Data Sources (ODBC) Administrative Tools section in the Control Panel.

2. Click Add to add a new system DSN.

Ef. ODBC Data Source Administrator (64-bit) X

User DSN System DSN  File DSN Drivers Tracing Connection Pooling About

System Data Sources:

Name Platform Driver Add...

An ODBC System data source stores information about how to connect to the indicated data provider.
A System data source is visible to all users on this machine, including NT services.

Cancel A Help

3. For Microsoft SQL Server, choose the SQL Server driver. For Oracle, select the Microsoft ODBC for
Oracle driver and click Finish.

4. Specify the name (for example | ogi cal - db- nameODBC) for your data source and the server where it is
located, then click Next.
5. Provide your login information. If you are using Select SQL authentication, provide the login ID and password

for the Microsoft SQL Server database, and click Next.

6. From the Change the default database to drop-down, select the appropriate database, and click Next.
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7.
8.
9.

Accept the defaults on the next dialog box, and click Next.
Click the Test connection button to confirm that you are connected.

Exit the Data Source Administration tool.

Create an OpenEdge schema holder

An empty OpenEdge database is created to act as the schema holder for the Microsoft SQL Server or Oracle
database. The schema holder is the layer that allows ABL to interact with the Microsoft SQL Server or Oracle
database as though it were a native OpenEdge database.

To create a schema holder:

1.

Open a Proenv window, and type pr odb dat abase name enpty to create an empty schema holder
database.

. Start a single user session by typing pr owi n dat abase nane -1.

The Procedure Editor window appears.

3. From the Procedure Editor, select Tools > Data Administration.

P

© ® N o o

Select DataServer > dat abase t ype Utilities > Create DataServer Schema .

The Create/Modify Record for Schema window appears.

Specify Logical Database Name.

If the source database is a SQL server, specify the ODBC Data Source Name. Click Ok.
Enter the Login ID and Password if required in the next dialog box and click OK.

Enter criteria for Object Name, Object Owner (typically, dbo), and Qualifier.

Select the Default to OpenEdge DATETIME option.

. If you are using LOB fields in replication, ensure that the Default to OpenEdge LOB for BLOBs option is

selected along with the CLOBs option. This forces the data server to automatically consider certain target
side data types to be treated as LOBs.

By selecting CLOB, var char ( max) / nvar char ( max) data types are automatically converted to CLOB.
By selecting BLOB the data server is forced to consider all var bi nar y( max) as BLOB. On source fields
that are character types, Pro2 may convert some types to var char ( max) when the source width is wider
than the MAX_CHAR_ W DTH property setting. This conversion has the added benefit of avoiding row size
limits for SQL Servers. However, var char ( max) / nvar char ( nax) are not necessarily treated as CLOBS.
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Pre-Selection Criteria For Schema Pull -

Object Name: | - |

Dwmer; [th |

Qualifer : |* |

[v] Default to OpenE dge DATETIME
| Default to OpenEdge LOB for: [ | CLOBs [v] BLOBs

|| Designate Primary/Clustered index as ROWID
Select ‘Best' ROWID Index

Using: ® OE Schema () Foreign schema
| Pravide RECID Compatibility

0K || Cancel Help

11. Click OK to finish.

Target Side Only Tables and Fields

The following tables are added to the target database for Pro2 use:

Pr 02SQL — used by Pro2 to verify connection to target database.
PRROW D — Unique key that corresponds to the source Progress ROW D.
Pr o2cr eat ed — Date/timestamp of the record was first created.

Pr o2nodi f i ed — Date/timestamp of the record was last modified.

Pr 02Sr cPDB — Name of the source database.

Pr ogr ess_RECI D— Used by Pr 020RA. Required for Pr 02SQL with source databases before OpenEdge
release 10.2.

Progress_RECI D | dent — Required for Pr 020RA and Pr 02SQL with source databases before OpenEdge
release 10.2.

Indexes in the SQL Target

Pro2 generates a script to copy all source side indexes to the target database with the exception that any
unique keys are translated as non-unique. The source side indexes are not used by Pro2 and are not required.
Not creating or dropping unused or unnecessary indexes on the target side can optimize Pro2 performance
as there will be no overhead for index maintenance.

One of the benefits of the Pr 02aql table is the that it enables you to add indexes on the SQL target database.
Most OpenEdge applications have an index structure for Online Transaction Processing (OLTP), however
many reporting tools operate more efficiently with an index structure for Online Analytical Processing (OLAP).
Adding indexes for OLAP to the SQL target database is useful and recommended, but there is one caveat.
The only unique index allowed on the SQL target database is the index on the PRROW Dfield. If there are

UNI QUE indexes other than the PRROW Dindex, then replication may fail due to a UNI QUE key constraint. There
is little value of a UNI QUE index in an OLAP environment, so all additional indexes should not be UNI QUE. If
unique index is required, it is strongly recommended that the PRROW D column be part of that index.
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Create target Microsoft SQL Server or Oracle database

If you have not done so already, create a target database for you replicated data. The Target database can be
either a Microsoft SQL server, Oracle, or OpenEdge database. Creating a target database will depend largely
on they type of database you want to use and your development tooling. The following procedure lists the
general steps to creating your target database.

1. In your database admin tool, like Microsoft SQL server Management Studio, create a new database and
name it according to your needs.

2. Create a new database query, and load the schema file into the query.
For more information about creating a Microsoft SQL Server database, see Microsoft SQL documentation.
For more information about creating an Oracle database, see Oracle Database Documentation

You can now configure the replication process and proceed with the replication.

Configure Pro2 e-mail notifications

You can configure Pro2 to send e-mail notifications when a replication thread stalls or stops.

To do this, Pro2 compares the timestamp of the thread’s most recent replication activity (a heartbeat) against
a configurable time period, regardless of the HEARTBEAT _CHECK _M NUTES property. The default time period
is 10 seconds. If the last recorded activity of the thread is more than 10 seconds from the time of comparison,
then an e-mail notification is triggered.

Note: The heartbeat functionality (with e-mail alarm) is applicable for both replication and CDC administrator
threads.

To set up Pro2 e-mail alarms:

1. Editthe predefs. i file located in the Pro2 root directory and define the following e-mail properties:
* FROM EMAI L- ADDR—The e-mail address of the sender of the e-mail alert
* TO EMAI L- ADDR—The e-mail address of the recipient of the e-mail alert
* COWPANY- MAI L- SERVER—The SMTP mail server of the sender of the e-mail alert

2. Onthe Pro2 web interface Properties tab, designate a user name and password by using the SMTP AUTH
field. The user name and password should be separated by a comma.

3. Create a new task in Windows Task Scheduler to periodically run a batch file called st at usCheck. bat .

Remove the e-mail notification

St at usCheck sends only one e-mail notification per day by default.
To remove the restriction of one notification per day:

1. In the Pro2 web interface, go to the Properties tab.

2. Setthe value of the ALERT_1_ PER DAY property to NO.
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Use second-pass replication

Set up third-party e-mail program

To use a third-party command-line e-mail program like Blat:
1. In the Pro2 web interface, go to the Properties tab.

2. Set the property USE_3RD_PARTY_EMAI L to YES.

3. Editthe mai | . bat file located in bpr epl / scri pt s, and modify the batch script to send the e-mail. For
example, for Blat, use the following statement:

blat -to % -subject % -body %8 -from %l -server % -q

Note: The argument values (%4, 9%2) are variables that are populated by the snt pmai | . p procedure, so you
need to pass the appropriate variable to the arguments of your command-line e-mail program. For example,
% denotes the e-mail recipient address, %2 denotes the subject of the e-mail, and so on. The nmi | . bat file
contains remarks that explain the purpose of each the variables.

Use second-pass replication

Second pass replication can be used in two ways: to perform data warehouse auditing tasks or to replicate to
a first pass and second pass target database.

Set up second-pass replication as audit

Second-pass replication creates a copy of the source table in the second-pass database and, inserts a record
into this table each time there is a change in the source table (for UPDATE, DELETE, | NSERT).

A new record is created in the target (or staging) table every time there is a change in the table, regardless of
whether the change happens to the same field. The replicated table holds a new record for every change in
the source table. A new property, SECOND PASS, is added to the pr edef s. i file. This property supports
second-pass replication and the default value of this parameter is set to NO. To start Second Pass Replication
for a setup, this property should be set to YES for that specific setup.

To set up second-pass replication:

1. Create a copy of the Pro2 setup directory and rename it, appending it with SecondPass. For example, if
your setup is in the folder Pr 02, copy paste that folder and rename it to Pr 02_SecondPass.

Note: Copy all folders from the Pro2 setup directory to the SecondPass folder except for the db and
Pro2Web( PAS | nst ance) folders.

2. Create a new folder named db in the newly created SecondPass folder. This db folder is created for the
SecondPass target database.

3. Open aProenv window and entercd C.\ Pro2_SecondPass\ db to navigate to the db folder, for example,
cd C \Pro2_SecondPass\db

4. Create an empty target database from the Proenv window. Enter pr odb t arget dat abase nane
enpt y, for example, prodb secondtgt enpty.

5. Start the target database from the Proenv window. Enter pr oserve target database name -S port
nunber for example, pr oserve secondtgt -S 6677.

6. Load the schema generated from first pass into the target database. In the Proenv window enter pr owi n
target database nane, for example, prowi n secondt gt .
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The Procedure Editor window appears.

7. Navigate to Tools > Data Administration.

The Data Administration window appears.

8. Navigate to Admin > Load Data and Definitions > Data Definitions (.df file).

The Load Data Definitions window appears.

9. Select the schema file as the input file, for example, Sport s-t gt . df . Click OK.

A success message appears after the load is complete.

10. Navigate to C: \ Pro2 second pass fol der\bprepl\ Scri pts folder, for example,
C:\ Pro2_SecondPass\ bprepl \ Scri pts.

11. Right-click the Pro2 - Editor tool and select Properties.

The Pro2 - Editor Properties window appears.

12 On the Shortcut tab, edit the Start in field to reflect the Pro2 second pass folder, for example,
C:\ Pro2_SecondPass.

Note: You can use the same steps for the r unbul kl oader utility if the you need to do second pass bulk
load.

13. Edit the Pro2_env. bat file to set the value of the Pro2 setup location to the C. \ Pr02_SecondPass
directory.

14. Open the r epl Pr oc. pf file from C. / Pro2_SecondPass/ bpr epl / scri pt s folder and ensure that the
rep and Pro2 database section to point to the first pass setup.

15. Save the contents of the r epl Proc. pf file.

16. Edit your database's . pf file, and modify the target databases section to point to the database in the
SecondPass directory. Save the contents of the . pf file. For example:

r MSS/ORACLE/PROGRESS as target type).
-5 2233

# Targret Databases go here (Requi. or MSS/ORACLE/PROGRESS as target type).
-db secondtgt -1ld secon dtgt -H localhést -S 6677

Note: If you use a Microsoft SQL Server or Oracle database, the name of the second pass schema holder
is the same as the first pass and should reference a schema holder database that points to the new
SecondPass target database.

17. From C: / Pr 02_SecondPass, open the pr edef s. i file and change the value for SECOND_PASS to YES.

18. Set the first pass replication thread's disposition to mar k as appl i ed.

Note: This preserves the queue records so that the can be replicated on the second pass. As a consequence,
you must run manual purges on the r epl queue table.

19. From C. / Pr 02_SecondPass/ bpr epl / repl _t npl , rename the process library template name in
second-pass setup directory.
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* For a WAN setup, rename the file t npl _r epl proc_4audi t. ptot npl _asTgt Db. p.

* ForalLAN setup, rename thefilet npl _repl proc_4SECOND PASS. p tot npl _repl proc. p orcurrent
replication template.

20. Navigate to the Pro2 web interface and select Properties. Edit the WRI _ TRI G_ TEMPLATE to reflect
tplt_repltrig-raw p as Value. Click Save.

21. Navigate back to the Properties tab. Edit the DEL_ TRI G TEMPLATE toreflectt plt _repltrig-raw. p
as the Value. Click Save.

22 From the \ Pro2_secondpass\ bprepl \ scri pt s folder, double click the bat chgen_GEN_PRCCS. bat
file to generate code.

23 Create and start the second pass replication threads from the c: \ Pr 02_SecondPass\ bprepl \ scri pts
folder.

Note: Alternatively, you can create second pass replication threads and control information by loading the
repl basev610- 2ndPass. i ni file present in the Pro2 folder.

Set up second-pass replication non-audit

To setup second pass replication as non-audit, you follow similar steps as first pass replication. The second
pass functions exactly the same as first pass in that when the records on the source database are modified,
the changes are replicated to the first pass target, and then replicated to the second pass target. This method
of replication always overwrites the existing record instead of creating new records.

To set up second pass replication in the non-audit configuration refer to and follow the same steps for second
pass replication audit configuration up to step 19. Skip steps 19 to 22 and then resume at step 23.

Note: If you want to change a template for the second pass setup, you can change the property value from
Properties tab in the user interface, and regenerate the processor libraries, triggers, or bulk copy in the second
pass folder. To this, use the bat chgen_GEN_PRCOCS. bat file in Scripts folder.

Additionally, you can reuse the same template from the first pass replication for the second pass as well for
the replication write/delete trigger, and bulk copy/processor library templates. To bulk load the records to the
second pass target, use the C. \ Pro2_secondpass\ bprepl \ scri pt s\ RunBul kLoader shortcut.

Bulk load with Pro2

Bulk loading is a process that can load large amounts of data into a target database in a relatively short period
of time.

With bulk loading operations in Pro2, depending on the template used, data is replicated either one row at a
time or multiple rows are loaded for a single transaction, resulting in a more efficient method to seed a database.
Generally, bulk loading is done during the initial seeding of a database after Pro2 has been configured and
after your target database is built.

The Bulk load utility can be run from the Actions tab on the Pro2 web interface. It can also be run from command
line utility bpr epl \ Scri pt s\ runbul kl oads. bat by providing input parameter details. Both methods achieve
the same result. The method that you choose depends on your preference and business needs.
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Example of the command line syntax:

bprepl \ RunBul kLoads. p
- param "DB=sports; Tabl el nc=cust orer,

item
Tabl eEXC=XXXXXXXXX;
RunFl ag=A;

For Thr ead=0;
MaxRecor dCount =0;
Reset Bul kl oad=no;
Reset | nProcess=no;
MPr ocThr eads=9"

Note: The Bulk Load Utility always runs the standard bulk copy procedures in bpr epl \ repl _npr oc folder
in the Pro2 root directory.

Pro2 bulk load processor

The bulk load processor is a collection of programs that perform a bulk load for an entire table for an initial
sync of the source table to the target table. A bulk load procedure executes a query such as FOR EACH

t abl e- nane: BUFFER- COPY t abl e- nane TO Tar get - Nane. This process can be run while replication
is turned on. If deleted source database rows exist in the target, then they must be removed manually. To
ensure that this does not happen, truncate the data from the target table before performing a bulk load.

Generate bulk load procedures

Before you generate bulk load procedures, ensure that you have configured your source and target databases,
and mapped all tables that are to be loaded.

The bulk-load procedures can be generated from the Manage Replication window in the Pro2 web interface.
To generate bulk load procedures:
1. Select the Manage Replication tab, choose your database, and then click Generate code.

2. Select Bulk-Copy Processor. The bulk load procedures are generated in the directory specified by the
MASS LOAD DI RECTORY property. The properties are set to bpr epl / repl _npr oc by default.

The template file specified by the MASS | OAD TEMPLATE property is used in the bulk load procedure generation.
There are several templates for creating bulk load procedures. They are located in the bprepl / repl _t npl
directory and start with t npl _nr epl pr oc. Each of the templates have different functionality for different target
types based on your needs. For example t npl _nr epl proc_nssSendSQ.. p is for Microsoft SQL Server,
while t mpl _nr epl proc_restart - aut o- push. p is used for any target type. If bulk load procedures that
are generated using this template are stopped and then restarted, they continue from where they left off. In
addition, if a source record is locked and cannot be copied, the procedures add the record to the r epl queue
to be written by the replication processor and the bulk load procedure moves on to the next record.

The Bul k_Max_Cache property tells the template how many processed row IDs to store in the cache. In
general, if the loading fails or stops during the bulk load process and then restarted, the loading starts from the
beginning. In such cases, the Bul k_Max_Cache property allows you to start the bulk load process from the
last processed row IDs stored in the cache, instead of loading from the beginning. This property defaults to 25,
and you can modify its value using the Properties tab in the Pro2 web interface.

For Oracle WAN implementations, ensure that the APPSRV_MASS | OAD TEMPLATE property uses the
t npl _ASnpr oc_or acl e. p procedure, and the APPSRV_FETCH_COUNT_MASS_BULK property has the same
value as the Oracl e_Bul k_Transacti on_Count property.

You can use the | NCLUDE_LOB property to choose whether to include or exclude LOB data from replication
and bulk loading. The property is set to NOby default, which excludes LOB data from replication and bulk
loading. If the property is set to YES, then the LOB data is sent to the target database. This is applicable to
both LAN and WAN environments.
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The elapsed time information is provided in the log files generated by the bulk load procedures. You can find

this information on each log entry per 100K rows and at the end of the loading process. Time elapsed is counted
in seconds and milliseconds.

The bulk load procedures write to individual log files in the folder specified by the MASS L OAD LOG DI RECTORY
property (bpr epl \ r epl _npr ocl og folder). The bulk load procedures can be initiated from the Procedure
Editor or in a group by using the nr sour ce- dat abase. p procedure which runs each one in turn. Multiple
bulk loads can also be launched at one time from the Bulk Load utility or the web user interface.
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Table 2: Bulk load properties

Name

Default value

Description

APPSRV_MASS | OAD DIRECTORY

bprepl / AppSrv/ as_nproc

This property designates the folder
that Pro2 WAN implementations of
Bulk Load procedures are
generated.

APPSRV_MASS | OAD_TEMPLATE

t npl _ASnproc. p

Sets the name of the template
procedure that is used during the
bulk-load procedure for a WAN
implementation. This property value
can be set to:

Default: t npl _ASnpr oc. p

Microsoft SQL Server:
t mpl _ASnpr oc_nssSendSQL. p

Oracle:t npl _ASnproc_oracl e. p

Pro2 to Pro2 replication:
t npl _ASnpr oc_pro2pro.p

MASS_LOAD_TEMPLATE

tnpl _mepl proc_restart -aut o- push. p

Sets the name of the template
procedure that is used during the
bulk-load generation.

MASS_LOAD TEMPLATE_PRO20RA

tnpl _nmrepl proc_oracle.p

This template is used in a LAN
implementation for Oracle Target
database. It uses the send- sq|l
statement option to widen the
Oracle transaction. The send- sq|l
statement option does not support
LOB fields.

MASS_LOAD TEMPLATE_PRO2PRO

tnpl _nmrepl proc_pro2pro.p

This template is used in a LAN
implementation with an OpenEdge
Target database. It is faster than the
default template, which includes the
restart logic.

MASS_LOAD_TEMPLATE_PRO2SQL

tmpl _nrepl proc_nssSendSQL. p

This template is used in LAN
implementation for Microsoft SQL
server. It uses the send- sql to
perform faster but it does not
support LOB fields.

MASS_LOAD_LOG_DIRECTORY

bprepl / repl _nprocl og

Designates the Bulk Load log files
storage folder location.

MASS_LOAD_DIRECTORY

bprepl /repl _nproc

This property designates the folder
that Pro2 Bulk Load procedures are
generated.
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Run bulk load from the Ul

After you have configured your source and target databases, mapped your tables, generated your bulk load
procedure, and set your properties, you are ready to run a bulk load.

=
=

Actions > Bulk Load > Run Bulk Load

Run Bulk Loads Bulk Load Running Status

Enter the appropriate information to begin a mass
side table structure.
Please see the online help for additicnal options used during a bulk load.

ord copy of source side table data to the appropriate target
@ Finished @ Failed Left to Process

Source Database: sports File Tag: A @ Success [~ 1~
1 0 0
Source Database il
sports - 1 out of 1 completed
Reset / Clear Bulk-Copy Results ‘ Include DB Analysis Source Database: sports File Tag: B @ Success aa
® @0 0
Enter file tag fer multiple bulk-load runners 1 outof 1 completed See thread level
C info -
Source Database: sports File Tag: C @ Running a a
For tables mapped to Repl Thread @1 @0 1
—— 2

0
1 out of 2 completed

Multi-thread bulk loads
Thread ID Source Table

9
9 sports.Customer:Running Bulkload
Max record count

o
Reload table if already bulk-loaded once
Yes @ No

Reset the "In Process” loads to start over
Yes @ No

Table include list(include only these tables, use Patterns#)

custemerinvoice

Pro2: Use Pro2: Version 6.5 81



Part Il: Manage

To run a bulk load:

1. Click the Actions tab and select Bulk Load > Run Bulk Loads.

2. Choose your Source Database.

3. (Optional) If you are rerunning bulk loads, reset your bulk load results.

4. Specify the file tag in the Enter file tag for multiple bulk-load runners field if more than one instance of
a bulk load is running concurrently.
Each instance must be given a separate flag (typically letters A through Z) to distinguish temporary files
that are created and used by each instance. Each instance of the Bulk-Load Utility can have up to 5 bulk
load threads. The number of bulk load utility instances and associated threads is limited by the Progress
Pro2 license.

5. Set the For tables mapped to Repl Thread
Tables that are mapped to the replication thread entered are selected. Zero (0) specifies all threads.

6. Set the Multi-thread bulk loads
The number bulk load processes or threads to run at one time. The default value is 9.

7. Indicate the Max record count. This property is used per table. Enter 0 to set a limitless maximum record
count.

8. Set the Re-load table if already bulk loaded once
Pro2 tracks the tables that have been bulk loaded and stores information in the Repl _Cont r ol tables. It
uses this data to restart a load if it is stopped. It also skips loading a table that is already loaded. If you set
this flag to YES it deletes any COVPLETED control records, so the table re-loads from the beginning.

9. Set the Reset the “In Process” loads to start over if already bulk loaded once.
Pro2 tracks the bulk load status and stores that information in Repl _Cont r ol tables. It uses this data to
restart In Process tables if a load was stopped.

10. Set the Tables include list
A comma separated list of tables to include in the bulk load. Load patterns can be specified by using * as
a wild card. For example: ca*, da*, e*, z*. This performs a bulk-copy of all tables starting with ca, da, e,
and z.

11. Set the Tables exception list
A comma separated list of tables to exclude or skip. Load patterns can be specified using * as a wild card.
For example, ca*, da*, e*, z*. This example performs a bulk-copy of all tables except those starting with
ca,da,e,and z.

12 Click Run.

13. In the Confirmation dialog box, review the details of the bulk load process and then click Confirm.

The Bulk Load Running Status pane displays the status of the ongoing bulk load process.
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Include DB Analysis

Pro2: Use Pro2: Version 6.5 83



Part Ill: Manage

You can also choose to bulk load only a few selected tables based on the number of records they contain. For
example, you can bulk load only those tables that have over 100,000 records, or alternatively, bulk load only

the tables that have fewer than 100,000 records. It can be accomplished as follows:

1. To analyze a database or table, run the DBANALYS or TABANALYS commands in PROUTI L.

2. To create the filters in the Run Bulk Loads utility window, use the <dbnane>. t ab output file. For example,
for sport s as the source database, run the following DBANALYS or TABANALYS commands for generating
the analysis output file:

proutil

sports -C dbanal ys -csout put sports.tab

proutil

sports -C tabanal ys -csoutput sports.txt

Note: The valid extensions for the output file are . t ab and . t xt .

3. In the Run Bulk Loads window, click Include DB Analysis.

The Include DB Analysis dialog box opens.

Include DB Analysis

File name(valid file extensions are .txt & .tab):

Select File  Drop file here to ...

Insert Into List:

O Include Exception
Table Record == AND <=
0 o

4. In the Include DB Analysis dialog box:

a. In the File Name field, specify the <dbname>. t ab or <dbname>. t xt output file that contains the
database and the table analysis.

b. In the Insert Into List field, select either of the following:

a. Include - To include the tables that pass the filter. These tables are displayed in the Table include
list field of the Run Bulk Loads utility.

b. Exception - To exclude the tables during the bulk load execution. These tables are displayed in the
Table exception list.
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c. In the Table Record >= and AND <= fields, enter the range of number of records for which you need
to filter the tables.

d. Click OK.

Reset/Clear Bulk-Copy Results
Click Reset/Clear Bulk-Copy Results to:
* Clear the details captured in the Repl Control table from the previous bulk load.

* Reset the information displayed on all the bulk load status cards in the Bulk Load Running Status pane.

Bulk Load Running Status

The Bulk Load Running Status pane displays the real-time status of the ongoing bulk load. Granular data,
such as the count of tables successfully processed, left to process, or failed during the bulk load process, is
displayed along with the status of the bulk load process on the bulk load status cards. The information on these
cards is automatically updated every five seconds.

Source Database: gaddb File Tag: F @ Running [~}
®4ic @0 77
. %
46 out of 763 completed

Thread ID Source Table

9 gaddb.abd_det:Running Bulkload

3 gaddb.abs_mstr:Running Bulkload

5 gaddb.ad_mstr;Running Bulkload

8 gaddb.atwk_det:Running Bulkload

7 gaddb.atwp_mstr:Running Bulkload

2 gaddb.aud_det:Running Bulkload

The following table describes the user interface elements of the bulk load status card:

Element Description
Source Database Displays the name of the source database.
File Tag Displays the unique identifier that you specify at the start of the bulk load

process. Typically, the File Tag is an upper case letter (A to Z).

Bulk load status Displays the present status of the bulk load card, such as:
* Success—All tables are successfully loaded into the target database.
* Failed—One or more tables failed to be loaded into the target database.

* Running—One or more tables are being loaded into the target database.
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Element Description

Table-count summar
y * Finished—Indicated with a green circle, displaying the number of tables

successfully loaded into the target database.

* Failed—Indicated with a red circle, displaying the number of tables that
failed to get loaded into the target database.

* Left to Process—Indicated with a yellow circle, displaying the number of
tables remaining to be loaded into the target database.

Status bar Indicated in green, displaying the percentage of tables successfully processed
by the bulk load process. It also displays the number of successfully processed
tables relative to the total number of tables.

Displays the list of thread IDs running for the selected bulk load process if the
bulk load process is in progress, it also displays the respective source tables

See Thread level info )
being processed.

Deletes the bulk load status card.

Delete status card

Note: After previously bulk loading a set of tables, when you bulk load the same tables under a different file
tag name by setting the Re-load table if already bulk loaded once to Yes, the previous bulk load status card
is also affected. The status of the same tables is displayed identically on both cards. It is a limitation by design.
To overcome this, Progress recommends deleting the previous bulk load status card using the Delete status
card button.

Run bulk loads from the command line

To run bulk loads from the bpr epl \ Scri pt s folder, run the r unbl ki d. bat file from the Scri pt s folder
and use the following syntax to run bulk loads:

Table 3: Syntax

"UPROEXEY -ini name Pro2.ini -basekey "INI" -b -pf %REPLPF% -p %CODEDI R% RunBul kLoads. p

- par am " Reset Bul kl oad=no; Reset | nProcess=no" >> %CCDEDI R r epl _npr ocl og\ r unbul kl oads. | og

Table 4: Parameters

Parameter Description

Tabl el nc Comma-separated list of table names to be loaded. If
not included on the parameter line, the program
defaults to * (all tables).
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Parameter Description

Tabl eExc Comma-separated list of table names to be excluded
from the load. If not included on the parameter line,
the program defaults to xxxxxxx (no tables to be

excluded).

Reset Bul kil oad Used to determine if any tables previously marked as
complete should be reloaded. Valid entries are YES or
NO.

Reset | nProcess Used to determine if the load should restart any tables

with a status of | n pr ocess. YES means restart from
the beginning, and NOmeans to attempt to restart
where the load previously stopped.

DB This parameter should point to a mapped source
database. It can be left blank, or you can remove it by
using the - par ans line to load all mapped databases.
Invalid entries cause the load to abort.

RunFl ag Determines which run flag to be used. This parameter
defaults to RunFl ag=A.

For Thr ead If entered, the process loads only tables mapped to
the For Thr ead value. This parameter defaults to
For Thr ead=0. You can load tables for any thread
number.

MPr ocThr eads This parameter is used to determine how many threads
r unFl ag process will use for a load. The default for
this parameter defaults MPr oc Thr eads=9. The
maximum value is 9. Values greater than 9 will be reset
to 9.

MaxRecor dCount This parameter is primarily used for testing. If a value
is entered, the load for each table is stopped after the
MaxRecor dCount is reached. Default is

MaxRecor dCount =0.

ASCII Bulk load and export

For WAN implementations, the ASCII bulk export/import is designed to sync replication tables from source to
target. For large tables (typically over 50 million rows), the ASCII Bulk-export/load utility can be used to decrease
the time to perform the bulk load. The process uses an ASCIl dump export process on the source server. This
process creates the dump and SQL load procedures, and then dumps the data to ASCII flat files. After this is
finished, the dumped ASCII data files and the generated SQL load procedures are transferred to the target
database server. The SQL load procedures are then run from the SQL query editor.

Bulk load reports

Generating a bulk load report can be useful in a variety of situations and can be essential for troubleshooting.
A bulk load report can be generated in two ways: from the Pro2 user interface under Action > Bulk Load >
Bulk Load Report, or by using the GET bulk load report API. For more information about how to use the API,
see GET bulk load report API on page 105.
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The bulk load report generates report of all mapped tables associated with your bulk load history. The bulk
load report can be exported in PDF, Excel, and CSV formats. When the export job is complete, you can download
the exported report in CSV format from the Pending Jobs watchbox.

P ctions > Bulk Load > Bulk Laad Report

= RSLTRRASCS Acdve;waads HEgea Sed Total Target DBs pending Jobs Total Alerts
B3 Dashboard /‘ i W /‘ /I O
] Manage Replication ;

& Properties

%) Actions - [~]

it

Bulk Load

Run Bulk Loads
Bulk Load Report

Source DB Utilities >

Target DB Utllities

Table Name Status Y. Date Rows Loaded ~ Rows Locked
Jobs >

Tools >
¢
Reports/Troubleshocting >

G Settings +

Troubleshoot bulk load

On occasion, after the bulk load operation is complete, the r epl queue is full of records with the value

Bul k- Copy- Err under the User column. Records with the Bul k- Copy- Er r user indicate that the record
was not able to be copied to the target for some reason. When this happens, Pro2 assigns the record to what
the Bul k- Copy- Er r queue for processing after the error that blocked it is resolved. Check the Pr 02

di rect ory\ bprepl\repl nprocl og for log files ending with _Err. | og. Sort by size because the records
with the errors are the only ones above 1KB. Resolve the errors indicated by the logs, and the queue should
empty out normally as long as the replication remains running.

Dump and load with Pro2

Pro2 can help your OpenEdge implementation stay highly available by limiting down time during a dump and
load procedure.

Index reorganization is the primary benefit of a dump and load. Usually, about 80 to 90 percent of the benefit
of a dump and load can be achieved with index maintenance using the index rebuild and compact utilities.

However, dumping and loading is still necessary to maintain performance standards. It can also be useful when
you need to reorganize your database into different areas or extents due to changes in application requirements.
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But back to Pro2. The message here is that downtime for dump and load processing can be limited to a few
hours regardless of the database size. That is the entire point. It is not about the speed of the dump and load
process as clearly a binary dump and load will be hundreds of times faster than a pro2 bulkload, but that is not
the point. The point is this. If it takes 20 hours to perform a dump and load of a 500 GB database, using the
fastest available method. If the business cannot tolerate a 20 hour outage, then you can use pro2 to replicate
to another OpenEdge database. The bulkload may take a week, but that is not important. When you are ready
to cut-over to the freshly bulkloaded database, the downtime will be a few hours only. The downtime is the
same if the database is 10 GB, 100 GB, 1 TB, 10 TB. That is the value that Pro2 brings to the dump and load
processing.

In general, there are two recommended dump and load methods for Pro2, the Data Dictionary dump and load
tool and bulk loading.

For more information about the Data Dictionary dump and load tool, see Overview of dumping and loading a
database.

For larger databases, use the Pro2 bulk load functionality, as it is the fastest method of migrating data from
one database to another through Pro2. The bulk loader files are loaded sequentially with the indexes turned
off, necessitating an index rebuild after the load completes.

For more information about migrating your database with Pro2, see Migrate your OpenEdge database with
Pro2 on page 89

The point of using Pro2 to perform the dump and load process is to limit downtime for large databases in a
high availability environment. Large databases will never use the dictionary dump and load. | am attaching a
presentation | did a few years back on dump and load so you can see what performs best. This shows the
dictionary dump and load being 8 times slower than the fastest method being binary dump and load.

Migrate your OpenEdge database with Pro2

You can use Pro2 to migrate your OpenEdge database with planned minimal downtime.

To stay competitive in the modern business world, your applications need to run as close to 24/7 as possible.
In some cases, you can only have downtime limited to 4 hours. This can make upgrading or migrating your
OpenEdge database difficult, even with proper planning. With Pro2 version 6.2, you can migrate your OpenEdge
database with minimal downtime.

With proper planning, two short downtime events are needed to complete the migration process. The first event
is used to setup the source database and to configure how changes to the database are recorded, whether
they are trigger based or CDC.

The second downtime is used as the “cut over” event. The application continues to use the original database
up to the point of the cut over.

A benefit of this method is if the project becomes nonviable for any reason, the original database is intact and
functional. Downtime events, though small, can be planned to accommodate business specific priorities such
as end of the month, end of quarter, etc.

To Migrate your OpenEdge database with Pro2, watch the following video, or use the procedure below.
The first step in the migration process is to prepare your source and target databases.

To prepare your source database for migration, you must embed Pro2 repl tables directly into your OpenEdge
database.
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1. Open a Proenv instance.

2. Navigate to the Pr 02 folder from the Proenv window. Type cd followed by the name of the folder where
you installed Pro2, for example, cd Pro2v61.

3. Type cd db to navigate to the database folder of Pro2.

Note: Check the directory of the db folder to view the database instances. Type di r after navigating to
the database folder.

4. Copytherepl.df andrepl. st filesfromthe Pro2 installation folder.
5. Create an empty Repl database instance by typing prodb repl enpty.
6. Load the required table definitions in the Repl database by typing prowi n repl -1.

The Procedure Editor window appears.

7. Navigate to Tools > Data Administration.

8. In the Data Administration window, navigate to Admin > Load Data and Definitions > Data Definitions
(.df file)....

9. In the Load Data Definitions window, load the r epl . df file and click OK.

Note: Therepl . df file is located in Pro2 fol der nane/ db.

10. Start the source r epl database instance by entering pr oser ve dat abase name -S port nunber in
Proenv.

Now prepare you target database for migration:
1. Copy the . st and the . df files from your source database.
2. Modify the . df to be a type 2 target database.

3. Set up the new target database with a logical name so that replication program can identify it.
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For the next procedure, go to the Pro2 Ul and add a new replication:
1. From the Pro2 web interface, navigate to the Manage Replication tab.
2. Click New.

The Create Replication window appears.

3. Set up the settings for the replication instance, for example, Source DB Mode is set to Triggers, and the
Source DB Connection is set to LAN.

4. Click Next.

The Select Source tab appears.

Enter Source DB Name
Enter Host Name

Enter the port number in the Host Port/ Ser vi ce field (for example, 2233).

© N o o

(Optional) Enter your User Name and Password.

Note: Enter your user name and password only if it is required by your source database.

9. Select Test Connection.

If the test is successful, move on to set the target database. Review your source database details to ensure
they are correct.

10. Click Next.
The Set Target tab appears.

Add the target database details. The target database is where your replicated data flows to when a replication
is initiated.

1. Set OpenEdge as the Target Database Type.

Enter the Target Database Name and Logical Name.

Set the DB Host Name IP address.

Enter the port number in the DB Port/Service field.

o > DN

Next, Generate the Target Schema . df files.

This . df files contain the changes needed to facilitate the database migration.

6. Copy and paste them on to your target database.

After copying the file into your target database, you can begin the target database configuration process.

1. Open the Data Administrator and use Load Data and definitions to load the target database . df file.
2. After the process is completed, verify that the Pro2 fields have populated.

3. Now load the inactive index . df file. This deactivates all of the running indexes.

4. When complete, verify that the indexes are inactive.

Return to Pro2 and finish the replication configuration process.
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After replication is configured, go to the pro2 dashboard to start the bulk load process.
1. Go to Actions.

2. Click Run bulk load.

3. Select your OpenEdge source database.

4. Clear the bulk load results and click Run.

After the Bulk load process is completed, go to you target database and run the Procedure editor to confirm
that the records were replicated.

It is essential that both bulk load and replication processes are running.

After enough time has passed and you are ready to complete the database migration, return to Pro2 and
generate the sync-up . df file.

Go to Actions.

Select Target Database Utilities.
Click Target Differential.

Enter the Source Database name.

Select OpenEdge Database Migration, and click Submit.

AN S

After the job completes, copy and paste the sync . df file into your target database.

Note: All Pro2 related fields and indexes are be generated in one of three different .df files if there is a
default index present in any source table. The .df files generated are:

* dat abase nane-tgt.df
* dat abase nane-inactindex.df

* dat abase nane-defaultindex.df

7. In the last step, you validate that there are no differences between your two databases by generating a
CRC report.

You are now ready to start using your new database.

Check replication logs

The ReplLog Check feature allows you to scan all the log files for any errors and reports them through an email.
To execute this feature, run the RunRepl LogChk. bat file from the \ Pr 02\ bpr epl \ Scri pts folder.

If you are running this functionality for the first time, a Er r or Tri gger . | st file is created (available in the
bprepl /repl _tnpl folder). Add the error list that needs to be scanned/excluded in this file separated by
commas. This feature scans all the log files, excluding the unwanted errors, and then send an error report in
an email.
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You can log the errors in the Error Tri gger . | st file as shown below:

[[ADM N_LOG

error, [ SQL Server], **

[ ADM N_LOG _EXCLUDES]

War ni ng

[ REPL_LOG

error, [ SQL Server], Maxi mum nunber of client connections, Application server connect
failure, Appserver did not connect, Transport resources unavail able, **

[ REPL_LOG EXCLUDES]

War ni ng, Cl osi ng Replication Log, dosing Replication CDC Proc Log, C osing Replication
Proc Log, Re- Opened Replication Proc Log, Re- Opened Replication CDC Proc Log, Opening
Replication, d osing Replication CDC Log

[ REPLCDC_LOG

error, [ SQL Server], Maxi mum nunber of client connections, Application server connect
failure, Appserver did not connect, Transport resources unavail abl e, **

[ REPLCDC_LOG_EXCLUDES]

War ni ng, Cl osi ng Replication Log, dosing Replication CDC Proc Log, d osing Replication
Proc Log, Re- Opened Replication Proc Log, Re- Opened Replication CDC Proc Log, Openi ng
Replication, C osing Replication CDC Log

[ APPSRV_LOG]

error, [ SQL Server], **

[ APPSRV_LOG _EXCLUDES]

War ni ng, C osi ng Replication Log

[ BULK_LOAD LOG

error, [ SQL Server], **

[ BULK_LOAD LOG EXCLUDES]

\Mar ni ng

[CDC_LOG

error, [ SQL Server], Maxi mum nunber of client connections, Application server connect
failure, Appserver did not connect, Transport resources unavail abl e, **

[ CDC_LOG_EXCLUDES]

War ni ng, d osi ng CDC Admi n Log, Re- Opened CDC Admin Log, Log file closed

[ JOBRUNNER_LOG

error, has stopped the job runner,invalid task nane, **

[ JOBRUNNER_LOG EXCLUDES]

War ni ng, Openi ng Job Log for date change, C osing Job Log for date change

[ ENTERPRI SE_PUSH_LOG

error, Appserver did not connect, **

[ ENTERPRI SE_PUSH LOG EXCLUDES]

War ni ng

Note: Ifthe Err or Tri gger . | st file is not found in the expected directory, it is created in bpr epl / r epl _t npl
directory with an empty skeleton.

How to schedule jobs in Pro2

Pro2 is primarily used for replicating and synchronizing selected data and database objects from a source
database to a target database. You can choose to manually perform your replications or schedule them to
replicate automatically.

You can also schedule a variety of jobs by using the job scheduler. The job scheduler enables you to schedule
recurring replications, CDC tasks, file purges, log checks, and more so that you no longer need to perform
these tasks manually.
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3 Progress OpenEdge Pro2- @) Help ‘Hello admin v

Actions > Jobs > Scheduled Jobs

it

Manage Replication (V]

Scheduled Jobs
= Properties o

(») Actions

Bulk Load

Job... Job Type Description Start Time End Time Frequency Repeat Interval En...
Source DB Utilities Repl 11-02-2020
- eplication -02- §
" 5565 Replication Threads Thread 1 10:58 AM 11:59 PM Daily 10 Minutes
Target DB Utilities
08-27-2020
Jobs 5 5571 CDC Threads cdc thread 12:49 PM 11:59 PM Daily 25 Minutes
Scheduled Jobs Replication-CDC 10-15-2020 -
5 7755 Threads cdc thread 05:06 PM 11:59 PM Daily 10 Minutes
Tools
7765 Status Check status check 11-16-2020 11:59 PM Daily 40 Minutes
01:00 PM
WAN
Il 11-18-2020
o 10.. Replication Log Check ;chfg o133 o 11:59 PM Daily 1 Hours

Reports/Troubleshooting <« Page 1 of 1

port | Privay | Terms

oftware Corporation. All rights reserved

To schedule a job:

1. From the Actions tab of the side menu, click Jobs > Scheduled jobs > New.

3 Progress' OpenEdge Pro2- ?) Help . Hello admin v

VAN Actions > Jobs > Create Scheduled Jobs

it

Dashboard
Job Scheduler
Manage Replication User can create a scheduled job from this page
Properties
Type*:
JACtions Select task type v
Bulk Load Description:
Source DB Utilities
Enable:
Target DB Utilities
Jobs Settings:
Scheduled Jobs ‘ One Time ‘ ‘ ‘ ‘
Tools
Start Date*:  04/21/2021 @  StartTime*: 02:43 AM ©
Reports/Troubleshooting
Settings m
HepMe | Supporc | Prvacy | Ter | Abour Copyright © 1993-2020. Progress Software Corporation. Al ghts reserved.

2. Under the Type drop-down list, select the one of the following job types:
* Applied Queue Record Purge
* CDC Purge
* CDC Threads
* Enterprise Push
* File Purge
* Replication Log Check
* Replication Threads
* Replication-CDC Threads
e Status Check
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3. Enter a Description for the job. A description helps you differentiate between similarly scheduled jobs.

4. If you are creating a new job, then ensure that the Enable check-box is selected. If you want to disable a
scheduled job, but not remove a scheduled job, then you can do so by using this check-box.

5. In the Settings section, choose the job's start and end date as well as the start and end time.
You can schedule a job to occur once, daily, weekly, or monthly depending upon your business needs.

If the job is scheduled to repeat monthly, you can indicate the start date, end date, start time, end time, the
month or months to repeat on, and number of days per month.

Note:

* In order to schedule a job once, select One Time from the Settings section and provide the start date
and start time only. The default values for the Start Date and Start Time fields are the current date and
time, respectively.

* To schedule a job daily, weekly, or monthly, you need to provide the end date and end time, along with
other parameters. By default, the End Date field is blank and the End Time is 11:59 PM, or 86340
seconds past midnight.

* For the monthly frequency, if you leave the Perform the job on day(s) of the selected months field
blank, then the job is scheduled for the day it is presently for each of the selected months.

6. Set the Repeat task every field.

Use this field to indicate when the job should be repeated. You can set the number of hours or minutes.
This field is dependent on the repeat cadence. For example, if the job is scheduled to repeat daily, set this
filed to O to repeat the job once per day.

7. Click Save.
To run a job on demand:

1. Select a previously created job by clicking its check-box.

2. Click Run Now.

Use CDC with Pro2

OpenEdge provides support for a feature called Change Data Capture (CDC). CDC is an OpenEdge RDBMS
feature that identifies and captures data that changed in tables of a source database, as a result of CREATE,
UPDATE, and DELETE (CUD) operations.

CDC is an industry term that describes the process of duplicating subsets of OLTP data in an external data
source with a relatively up-to-date version of relational data. The OpenEdge implementation of CDC provides
a flexible and scalable capture process to facilitate the data extraction, transformation, and eventually the
loading of the data to an external data source.

Pro2 leverages two methods to implement CDC: CDC Thread and Replication-CDC Thread.

The first method, CDC Thread, is the standard implementation of this feature which replaces ABL triggers with
CDC. The Pro2 standard CDC implementation supports a feature called t hr ead#0. When this feature is used,
the CDC Thread converts all CDC_change_t r acki ng records to ReplQueue records, regardless of thread
that the table is mapped to. This provides the convenience of having a single CDC Thread that converts all
CDC records to replication queue records. The CDC replication process is faster than using ABL triggers and
can be managed online.
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The second method, Replication-CDC Thread, is a faster more efficient method of CDC replication. This method
is achieved from bypassing the conversion of CDC records to replication queue records by writing changes
directly from the source CDC database to the target database. This results in a replication performance speed
increase and a decrease in lag.

Each type has advantages over the other. Replication-CDC Thread has the aforementioned speed, while CDC
Thread can use compression and thread splitting. For example, CDC Thread can take multiple updates to a
single record with the same r owi d and compress it down into a single record to be processed. In contrast,
Replication-CDC Thread processes a record for each transaction that occurs. The method that you choose
depends on your business needs.

Pro2 use only Level 0 policies. Pro2 creates policies with the suffix _pr 02 so that it is easily recognized by the
application, for example, t abl ename_pr 02. If you create custom policies, ensure that _pr 02 is appended to
each policy create for use with Pro2. Moreover, Pro2 does not replicate any changes that are generated from
non-Pro2 policies. To determine whether a record is processed, Pro2 uses the _user - m sc field in the
_change_tracki ng-t abl e. After the CDC record is processed, it either assigns the _user - ni sc value to
appl i ed, or it deletes the CDC record based on disposition value.

Limitations

To avoid read/write conflicts between replication thread types, there are restrictions around which threads can
run simultaneously.

* A CDC Thread does not start if any of the same Replication-CDC thread(s) are running. For example, CDC
Thread t hr ead#1 and Replication-CDC t hr ead#1 cannot run simultaneously. Likewise, Replication
t hr ead#1 and Replication-CDC t hr ead#1 cannot run simultaneously.

* By design Replication-CDC cannot use split threads or queue compression.
* Second pass replication is not supported with Replication-CDC threads.

If you encounter an error derived from one of the above restrictions, you can delete or modify any threads from
Total Threads watch-box on the Pro2 dashboard. In the Total Threads watch-box, select the problemed
thread and click Delete.

Choose between standard CDC or Replication-CDC

Assume a scenario where a you are running standard CDC replication with 5 active threads. Your replication
threads 1-4 are configured normally, thread 5 is a 3-way split thread, and 2nd pass replication is not in play.
The thread number list would be 1,2,3,4,5,51 and 52. At this point, LAN or WAN is irrelevant to the scenario.

Split threads are not supported for threads of type Replication-CDC. This means the Replication-CDC thread
type is not an option for replication of tables mapped to thread 5.

Threads 1-4 are potential candidates for flipping the thread type. For this example, we will pick thread 4 to
convert to a Replication-CDC thread type.

On the web user interface, add a new thread 4 with type Replication-CDC. There is no need to modify the
mapping, and it does not matter if single or multiple tables replicate under thread 4.

Ensure that CDC is not running for thread 4.

Note: If you are running one CDC thread to convert all _cdc rows, then you must rework your thread conversion
strategy, and stop CDC conversions of thread 4.

Start a Replication-CDC thread only for thread #4.

If performance is improved over the standard CDC replication method, you should consider converting threads
1-3 to Replication-CDC.
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If performance is not improved, then stop Replication-CDC Thread 4, and revert the CDC changes and restart
standard replication thread #4.

As a safety precaution, set the disposition of the new thread to mar k as appl i ed. Doing so allows you to
fallback if you the results of the scenario are not satisfactory.

Enable CDC on the source database

For a CDC-based database replication, you must configure the source database as CDC.

Note: The same versions of OpenEdge must be loaded on both the Pro2 machine and source database
machine. For example, if the OpenEdge Database release is 12.0, then 12.0 must be loaded on the Pro2
machine.

If you are unsure if your database has already been enabled for CDC, you test it by opening the Procedure
Editor > Tools > Data Dictionary > Show Hidden Tables > _cdc-change-tracking. If the CDC Tracking
Table is there, then your database is enabled for CDC.

To enable CDC on the source database:

Note: This procedure can be run in Single User mode only.

1. Open the Proenv window.
2. Shut down your source database and PAS for OpenEdge instance.

3. Direct your Proenv session to your database location and enter the following command to add the CDC
structure file to the source database:

prostrct add dat abase name db/cdcadd. st

Note: The structure file will assign particular areas in the source database for the CDC function.

4. Enter the following command to enable CDC on source database:

prouti| database nane -C enabl ecdc area Repl CDCArea i ndexarea Repl CDCarea_| DX

5. Restart the PAS for OpenEdge instance and the source database.
6. In the Pro2 web interface, select the source database from the Manage Replication tab.

The Edit Replication window appears.

7. Change the Source DB Mode to CDC.

Note: After you have enabled CDC on the source database, configure the replication process for CDC based
replication.

Add, remove, and customize CDC threads

You can perform CDC-based replication after your source database is CDC enabled. Pro2 treats the both
replication threads and CDC threads the same, allowing you greater flexibility in your replication configurations.
You can add, remove and customize threads as needed. Again, there are two types of CDC threads that you
can select, Replication-CDC Threads and CDC Threads.

Perform the following steps to add replication threads:
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1. On the Pro2 web user interface dashboard, select Total Threads.
The Total Threads window appears.

2. Click +Add.
The Add New Thread window appears.

3. Select either Replication-CDC Threads or CDC Threads.

4. Enter a Thread ID. If the thread type is CDC, select the database and other controls according to your
needs..

Note: It is best practice to set the Disposition to Delete as it improves performance.

5. Choose your database, if you have multiple source databases.
6. Click Add.

7. The CDC thread appears in the Total Threads list.

To delete threads:

1. On the Pro2 Ul dashboard, select Total Threads watchbox.

The Total Threads window appears.

2. Choose either Replication-CDC Threads or CDC Threads.
3. Click the check box beside the thread that you want to delete and select Delete.

The Delete Threads window appears.

Note: You can delete multiple threads by selecting multiple check boxes at the same time.

4. Click OK. The thread no longer appears on the Total Threads window.
To customize CDC threads:
1. On the Pro2 Ul dashboard, select the Total Threads watch-box.

The Total Threads window appears.

2. Choose either Replication-CDC Threads or CDC Threads.
3. Indicate the threads you want to update.

4. Customize the Logging Level, Disposition, and Thread Control as needed using the Actions drop down.

Map CDC

To configure CDC replication, you must map your source and target database after your CDC source database
is enabled.

After you have enabled CDC on source database, a CDC Mapping tab appears in the Manage Replication
window.

To enable CDC mapping:
1. From the Manage Replication window on the Pro2 web interface, select the Source Database.

2. Ensure thatthe Source DB Mode is CDC. Choose the Test DB Connection button. A message will indicate
if CDC is enabled on the source database.
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3. Click the Mapping option and ensure that all tables to be replicated have been mapped from source to
target.

4. Select CDC Mapping .
5. Select the source tables to be mapped for CDC and click Add.
6. Select the Policy Settings for each of the Source Tables in the Add / Activate Policy column.

Note: Pro2 replication is currently designed to capture records the have changed. In CDC, this is known
as a Policy. Activating a policy forces the OpenEdge database to immediately start tracking changes to the
selected tables. Deactivating a policy forces the OpenEdge database to immediately stop tracking changes
to the selected tables.
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You can use the Table List functionality to specify specific tables to map by entering them as a comma separated
list. This can be useful when you have many tables to sift through or a select few tables that you want to map.
By entering in your list of tables, you can Add, Activate, Inactivate or Delete the CDC Policy.
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Schedule CDC jobs

You can also schedule a variety of jobs by using the job scheduler. The job scheduler enables you to schedule
recurring replications, CDC tasks, file purges, log checks, and more so that you no longer need to perform
these tasks manually.

To schedule a job:
1. From the Actions tab of the side menu, click Jobs > Scheduled jobs > New.
2. Under the Type drop-down list, select the one of the following job types:

* CDC Purge

* CDC Threads

* Replication-CDC Threads

3. Enter a Description for the job. A description helps you differentiate between similarly scheduled jobs.

4. If you are creating a new job, then ensure that the Enable check-box is selected. If you want to disable a
scheduled job, but not remove a scheduled job, then you can do so by using this check-box.

5. In the Setting section, choose the job's start and end date as well as the start and end time.

You can schedule a job to occur once, daily, weekly, or monthly depending upon your business needs.

6. Indicate the Database you want to run the thread against, as well as Thread number.
7. Click Save.

Split CDC threads

You can split each CDC thread into multiple threads regardless of whether the CDC thread serves the replication
of a single table, or a group of tables. You can split a single thread into a maximum of 10 split threads. When
you split a thread into n number of parts, it provides n-1 split threads. For example, if you split the thread 5
(CDCBat chb5. bat ) into four parts, it provides three split threads 51, 52, and 53 along with the original thread
5. This means, the four parts are threads 5, 51, 52, and 53.
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To split CDC threads:
1. Create new . bat files. For example:

a. Create three copies of the r epl Bat ch5. bat file located in the Pr o2\ bprepl \ Scri pt s folder and
rename them as r epl Bat ch51. bat, repl Bat ch52. bat , and r epl Bat ch53. bat respectively.

b. Editthe r epl Bat ch51. bat file, locate and modify Thread=5 to Thread=51, and save your changes.
Repeat this step for r epl Bat ch52. bat and r epl Bat ch53. bat files.
2. Create new thread positions:
a. Go to the Pro2 web interface and click the Total Threads watchbox.
b. b. Click the Add button,
c. Inthe Thread ID type 51, and fill out the remaining settings.
d. Click Add to repeat this step for threads 52 and 53.

3. Create a new property:
a. In the Pro2 interface, click the Properties tab, and then click Add.
b. In the Property Name field, specify the name of the property as CDCSPLI T_THREADS5.

c. In the Value field, specify the number of threads as 4.

Note: You can add up to n-1 value where n is the number of threads. The maximum value allowed per
thread is 10. However, if you specify a value (characters or negative numbers) other than the numbers
1 to 10, the CDC uses only the actual thread number.

After generating the CDC code and creating new property for split threads, if you do not create the . bat files
and do not schedule the task entries, then the data remains in the queue until the new replication thread is
started.

Progress recommends that you do not change the split number if there are existing records in the queue.
Changing the split number might push the changes of the same record and row to a differently calculated
queue.

Enable or disable queue compression for CDC

Note: This is an optional property and is disabled by default. This property is not applicable for Replication-CDC
Threads

You can enable or disable queue compression by means of the CDC_QUEUE_COWPRESSI ON property. You
can edit this property from the web UlI.

1. Click Properties tab and select the CDC_QUEUE_COMPRESSION property.
2. Click Edit.

3. Set the Value to either YES or NO.

4. Click Save.

Optimize CDC performance

You can optimize performance for both LAN and WAN configurations that use CDC by running CDC replication
threads directly on the source database machine of your deployment.

102

Pro2: Use Pro2: Version 6.5



Manage Pro2 Properties

There are two methods to optimize CDC replication. The method that you use depends on the configuration
of your deployment.

For LAN configurations:

1. Goto bprepl/scripts/ inthe Pro2 root folder.

2. Locate the Bui | d_CDC _pkg. bat file.

3. Runthe Bui | d_CDC pkg. bat file directly on your source database machine.
For WAN configurations:

1. Goto bprepl/scripts/ inthe Pro2 root folder.

2. Locate the CDCBat ch. bat file.

3. Update the CDCBat ch. bat with your database name and thread number. For example,
dat abase=dat abase nane, Thread=1.

4. Runthe bprepl/scripts/ CDCBat ch. bat directly on the on the source database machine of your WAN
deployment.

For more information about CDC optimization, see Docs/README _CDC_Build.txt in the root folder of your
Pro2 installation.

Manage Pro2 Properties

You can manage Pro2 to properties by loading a properties file, also known as configuration file, into the Pro2
interface. After the properties are loaded, you can Add, Edit or Delete them using the interface.

All of the preset properties necessary for Pro2 functionality are stored in the Repl _Properti es table of the
Pro2 database. In the Repl _Properti es table, you can configure settings for various properties, including
the log file location, logical delete table parameters, procedure template specifications, and more.

Pro2 Configuration settings can also be saved to, and loaded, from a text file, and added to Pro2 by using the
New button in the Manage Replication window on the Pro2 web interface.
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To load and manage Pro2 properties:

1. On the Pro2 dashboard menu, click Actions > Tools > Load Configuration.

2. Click on select files button and choose the r epl basev610. i ni file for the latest configuration of v6.2
under Pro2 root folder. If you want to use Replication-CDC or second pass replication then, also select one
of the following to load in addition to the r epl basev610. i ni file.

File name Description

replbasev610-2ndPass.ini . i ni file for second pass replication.

replbasev610-Replication-CDC.ini

. i ni for CDC based replication with the
Replication-CDC thread type.

Note: You can only select one or the other. Due to the fundamental differences in indexing, second pass
and Replication-CDC are not compatible with each other.

3. After choosing and loading your files, click the Submit button.

Note: After the configuration file is loaded, additional configuration repositories are created under multiple
Pro2 database tables:

Repl_Properties- Properties information

Repl_Control- Control record information

ThreadControl- Thread level information

AlertType- Alert related information

JobTemplate- Job template related information (used for Job scheduler)

ReplP_wbdef- watch boxes related information.

If the Overwrite Pro2 Properties check box is selected, then all previous properties are overwritten based
on property name.

To add properties from the web interface:

1.
2,
3.

On the Pro2 dashboard menu, click Properties > +Add.

Enter the new property Name and Value.

Click Save to save and add the new property.

To edit a property that is already loaded to the interface:

1.
2,
3.
4,

On the Pro2 dashboard menu, click Properties.

Select the property that you want to edit and click Edit.

Enter the updated property Name and Value.

Click Save to save and update the property.

To delete a property using the web interface:

1. On the Pro2 dashboard menu, click Properties.

2. Select the property that you want to delete and click Delete.
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To download a copy of the properties file from the Pro2 web interface:

1. After you have modified or added properties, the changes are enacted by the job runner. You can view the
status of the change in the Pending Jobs watch box.

2. Click the Pending Jobs watch box.

3. Select the properties job that correlates to your recent property changes and click on the download icon.
The properti es.ini is downloaded.

GET bulk load report API

Call GET bul kl oadr pt with your Pro2 log-in credentials to get a JSON report for a bulk load process that
you specify as query parameters in the API call.

About this API

The GET bulk load report APl is a REST API that, when called, queries a Pro2 database for a data report of a
bulk load job. You specify the database host name and port in the URL of the call. To ensure security, you
include the log-in credentials for your account in the query. You can use this API to check the progress of a
bulk load process when initially seeding a database.

Request
Direct the API call to the URL:

http://host _nane: port/pro2/rest/Pro2/ DPR?dMbde=Syst ent get bul kl oadr pt &Var s=

Request format example as a curl command:

curl

- X GET

-u usernane: password

-v http://host _name: port/pro2/rest/Pro2/ DPR?dMbde=Syst eni get bul kl oadr pt &Var s=

Response

The response returns a data-set report of the bulk load job in JSON format.
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The following is an example response:
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"ProDat aSet": {
"ttRpt": [
{

"ttDB": "sports",
"ttFileName": "Benefits",
"ttThl": "Benefits",
"ttStatus": "COVPLETE",

"ttDateTinme": "01/28/2020-01:

"tt RowsLoaded": 21,
"tt RowsLocked": O

“ttDB": "sports",
"ttFileName": "BillTo",
"ttTbl": "Bill To",
"ttStatus": "COWLETE",

"ttDateTi me": "01/28/2020-01:

"tt RowsLoaded": 2,
"tt RowsLocked": O

"ttDB": "sports",
"ttFileName": "Bin",
"ttThl": "Bin",
"ttStatus": "COVPLETE",

“"ttDateTi me": "01/28/2020-01:

"tt RowsLoaded": 770,
"tt RowsLocked": 0

"ttDB": "sports",

"ttFil eName": "Custoner",
"ttThl": "Custoner",
"ttStatus": "COWPLETE",

"ttDateTi me": "01/28/2020-01:

"tt RowsLoaded": 1118,
"tt RowsLocked": O

"ttDB": "sports",

"ttFil eNanme": "Departnent”,
"ttTbl": "Departnent",
"ttStatus": "COVPLETE",

"ttDateTinme": "01/28/2020-01:

"tt RowsLoaded": 7,
"tt RowsLocked": O

"ttDB": "sports",

"ttFil eNane": "Enpl oyee",
"ttTbl": "Enpl oyee",
"ttStatus": "COVPLETE",

"ttDateTi me": "01/28/2020-01:

"tt RowsLoaded": 55,
"tt RowsLocked": O

"ttDB": "sports",
"ttFileNane": "Fam|y",
"ttThbl": "Famly",
"ttStatus": "COVPLETE",

“"ttDateTi me": "01/28/2020-01:

"tt RowsLoaded": 72,
"tt RowsLocked": 0

"ttDB": "sports",
"ttFil eName": " Feedback",

23:

23:

23:

23:

23:

23:

23:
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01",

04",

04",

03",

04",

04",
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"ttTbl": "Feedback",
"ttStatus": "COVPLETE",

"ttDateTi me": "01/28/2020-01: 23:

"tt RowsLoaded": 8,
"tt RowsLocked": 0

"ttDB": "sports",

"ttFileNane": "lnventoryTrans",
"ttThl": "InventoryTrans",
"ttStatus": "COWPLETE",

"ttDateTi me": "01/28/2020-01: 23:

"tt RowsLoaded": 75,
"tt RowsLocked": O

"ttDB": "sports",
"ttFileName": "lnvoice",
"ttThl": "Invoice",
"ttStatus": "COVPLETE",

"ttDateTime": "01/28/2020-01: 23:

"tt RowsLoaded": 147,
"tt RowsLocked": O

"ttDB": "sports",
"ttFileName": "ltent,
"ttThl": "ltent,
"ttStatus": "COVPLETE",

"ttDateTi me": "01/28/2020-01: 23:

"tt RowsLoaded": 55,
"tt RowsLocked": O

"ttDB": "sports",
"ttFileNanme": "Local Default",
"ttTbl": "Local Default",
"ttStatus": "COVPLETE",

"ttDateTi me": "01/28/2020-01: 23:

"tt RowsLoaded": 10,
"tt RowsLocked": 0

"ttDB": "sports",
"ttFileNanme": "Order",
"ttThl": "Order",
"ttStatus": "COWPLETE",

"ttDateTi me": "01/28/2020-01: 23:

"tt RowsLoaded": 3953,
"tt RowsLocked": O

"ttDB": "sports",

"ttFil eName": "OrderlLine",
"ttThl": "OrderlLine",
"ttStatus": "COVPLETE",

"ttDateTime": "01/28/2020-01: 23:

"tt RowsLoaded": 13970,
"tt RowsLocked": O

“ttDB": "sports",

"ttFil eNane": "POLi ne",
"ttTbl": "PCLi ne",
"ttStatus": "COWLETE",

"ttDateTi me": "01/28/2020-01: 23:

"tt RowsLoaded": 5337,
"tt RowsLocked": O

05",

06",

06",

07",

08",

14",

26",

18",
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"ttDB": "sports",

"ttFil eNane": "PurchaseOrder",
"ttTbl": "PurchaseOrder",
"ttStatus": "COVPLETE",

"ttDateTi me": "01/28/2020-01: 23: 13",

"tt RowsLoaded": 2129,
"tt RowsLocked": O

"ttDB": "sports",
"ttFileNanme": "RefCall",
"ttThl": "RefCall",
"ttStatus": "COVPLETE",

"ttDateTi me": "01/28/2020-01:23: 11",

"tt RowsLoaded": 13,
"tt RowsLocked": 0

"ttDB": "sports",

"ttFil eNane": "Sal esrep”,
"ttThl": "Sal esrep”,
"ttStatus": "COWPLETE",

"ttDateTi me": "01/28/2020-01: 23: 12",

"tt RowsLoaded": 9,
"tt RowsLocked": O

"ttDB": "sports",

"ttFil eName": " ShipTo",
"ttTbl": "ShipTo",
"ttStatus": "COVPLETE",

"ttDateTinme": "01/28/2020-01:23: 12",

"tt RowsLoaded": 3,
"tt RowsLocked": O

"ttDB": "sports",
"ttFileNane": "State",
"ttTbl": "State",
"ttStatus": "COVPLETE",

"ttDateTi me": "01/28/2020-01: 23: 13",

"tt RowsLoaded": 51,
"tt RowsLocked": O

"ttDB": "sports",

"ttFil eNane": "Supplier",
"ttTbl": "Supplier",
"ttStatus": "COVPLETE",

"ttDateTi me": "01/28/2020-01: 23: 14",

"tt RowsLoaded": 10,
"tt RowsLocked": 0

"ttDB": "sports",

"ttFileNane": "SupplierltenmXref",

"ttThl": "SupplierltenXref",
"ttStatus": "COVWPLETE",

"ttDateTi me": "01/28/2020-01: 23: 14",

"tt RowsLoaded": 56,
"tt RowsLocked": O

"ttDB": "sports",
"ttFileName": "Ti meSheet",
"ttThl": "Ti neSheet",
"ttStatus": "COVPLETE",

"ttDateTinme": "01/28/2020-01: 23: 15",
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"tt RowsLoaded": 25,
"tt RowsLocked": O

b,
{
"ttDB": "sports",
"ttFileName": "Vacation",
"ttThl": "Vacation",
"ttStatus": "COVPLETE",
"ttDateTine": "01/28/2020-01: 23: 16",
"tt RowsLoaded": 12,
"tt RowsLocked": O
s
{
"ttDB": "sports",
"ttFil eNane": "Warehouse",
"ttThl": "Warehouse",
"ttStatus": "COVPLETE",
"ttDateTine": "01/28/2020-01: 23:16",
"tt RowsLoaded": 14,
"tt RowsLocked": O
}

]
}
}

GET replication queue records API

Call GET t hr eaddat a with your Pro2 log-in credentials to get a JSON report for replication queue records
associated with specific threads.

About this API

The GET replication queue records APl is a REST API that, when called, queries a Pro2 replication database
for a list of replication queue records that are associated with specific threads in a replication database. You
specify the database host name and port in the URL of the call. To ensure security, you include the log-in
credentials for your account in the query. You can use this API to get a detailed report of the threads in a
replication database, and up to 10 records associated with those threads.

Request
Direct the API call to the URL:

http://host _nanme: port/pro2/rest/ Pro2/ DPR?dMbde=Syst eml t hr eaddat a

Request format example as a curl command:

curl

- X CGET

-u usernane: password

-v http://host _nane: port/pro2/rest/Pro2/ DPR?dMode=Syst enl t hr eaddat a

Response

The response returns a data-set report of the replication queue records in JSON format under the t t Repl Queue
array.
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The following is an example response:

"ProDat aSet": {
"THREADCTL": [

"Threadl D': O,
"Updtinme": "2020-04-02T03: 33: 30. 444",
"ThreadSt atus": "STOPPED',

"LogLevel ": "Mbderate",

"Di sposition": "Delete Record",
"RepControl ": "Enabl ed",

"Thr eadType": "CDC',

"Control Type": "",

"i sAdd": fal se,
"i sRunni ng": fal se,
"tt Repl Queue": |

{

"Sequence": 1,

"Event Type": "C',

"SrcDB': "sports",

"SrcTabl e": "Custoner",
"SrcRecord": "0x0000000000000a10",
"Event Date": "2020-04-02",
"Event Ti me": "03:33:47",
"SrcTransl D': O,

"Usernane": "Adm nistrator",
"Applied": false,

"Appl Date": null,

"Appl Ti me": "",

"Audited": false,

"AudDat e": nul |,

"AudTi ne": "",
"UserCust": "Adm nistrator",
"RawDat a": "",
"Qrhread": O,
" THREADTYPE": "CDC'
s
{
" Sequence": 2,
"Event Type": "W,
"SrcDB': "sports",
"SrcTabl e": "Custoner",
"SrcRecord": "0x0000000000000a10",
"Event Date": "2020-04-02",
"BEvent Tine": "O03:33:47",
"SrcTransl D': O,
"User nanme": "Adm nistrator",
"Applied": false,
"Appl Date": null,
"Appl Time": "",
"Audi ted": false,
"AudDat e": nul |,
"AudTi ne": "",
"UserCust": "Adm nistrator",
"RawDat a": "",
"Qrhread": O,
" THREADTYPE": "CDC'
}s
{

"Sequence": 3,

"Event Type": "C',

"SrcDB": "sports",

"SrcTabl e": "Custoner",
"SrcRecord": "0x0000000000000a11",
"Event Dat e": "2020-04-02",

"BEvent Ti me": "03:33:47",
"SrcTransl D': O,

"Usernane": "Adm nistrator",
"Applied": false,
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"Appl Date": null,

"Appl Time": "",

"Audi ted": fal se,

"AudDate": null,

"AudTi ne": "",

"UserCust": "Adm nistrator",
"RawDat a": "",

"Qrhread": O,

" THREADTYPE": "CDC'

GET thread data API

Call GET t hr eaddat a with your Pro2 log-in credentials to get a JSON report for all data on specific threads.

About this API

The GET thread data APl is a REST API that, when called, queries a Pro2 replication database for all data for
specific threads in a replication database. You specify the database host name and port in the URL of the call.
To ensure security, you include the log-in credentials for your account in the query. The request returns a
variety of data, such as thread status, logging level, disposition, and more.

Request
Direct the API call to the URL:

http://host _nane: port/pro2/rest/Pro2/ DPR?dMode=Syst enl t hr eaddat a

Request format example as a curl command:

curl

-X GET

-u usernane: password

-v http://host _name: port/pro2/rest/Pro2/ DPR?dMode=Syst enf t hr eaddat a

Response

The response returns a data-set report of all thread data in JSON format.
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The following is an example response:

}

"ProDat aSet": {
"THREADCTL": [

}

]

}

"Threadl D': O,
"Updtinme": "2020-01-22T02: 36: 22. 322",
"ThreadSt atus": "STOPPED',

"LogLevel ": "Mbderate",

"Di sposition": "Delete Record",
"RepControl ": "Enabl ed",

"Thr eadType": "CDC',

"Control Type": "",

"i sAdd": fal se,
"i sRunni ng": false

"Threadl D': O,
"Updtinme": "2020-01-29T05: 02: 54. 958",
"ThreadSt atus": "STOPPED",

"LogLevel ": "Mbderate",

"Di sposition": "Mark as Applied",
"RepControl ": "Enabl ed",

"Thr eadType": "JOB",

"Control Type": "",

"i sAdd": fal se,
"i sRunni ng": false

"Threadl D': 1,
"Updtinme": "2020-02-07T04: 20: 04. 654",
"ThreadSt atus": "STOPPED",

"LogLevel ": "M ni munt',

"Di sposition": "Mark as Applied",
"RepControl ": "Enabl ed",

"Thr eadType": "REPLI CATI ON',
"Control Type": "",

"i sAdd": fal se,
"i sRunni ng": false

"Threadl D': 1,
"Updtinme": "2020-03-20T07:17:21. 075",
"ThreadSt atus": "STOPPED",

"LogLevel ": "Mbderate",

"Di sposition": "Delete Record",
"RepControl ": "Enabl ed",
"ThreadType": "REPLI CATI ON- AUDI T,
"Control Type": "",

"i sAdd": fal se,
"i sRunni ng": false
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GET Pro2 connection information API

Call GET get connect i on with your Pro2 log-in credentials to get a JSON report for the type of connection
that a Pro2 instance is using.

About this API

The GET connection information APl is a REST API that, when called, queries a Pro2 instance the connection
type that the instance is using. You specify the instance host name and port in the URL of the call. To ensure
security, you include the log-in credentials for your account in the query. The request returns the connection
type for the instance. The connection type can be LAN or WAN.

Request
Direct the API call to the URL:

http://host _nane: port/pro2/rest/Pro2/ DPR?dMode=Syst enf get connect i on

Request format example as a curl command:

curl

-X GET

-u usernane: password

-v http://host _name: port/pro2/rest/Pro2/ DPR?dMbde=Syst enl get connect i on

Response
The response returns a data-set report of connection information in JSON format.

The following is an example response:

"ProDataSet": {
"ack": |

"ConnType": "LAN',
" AppSrvNane": "",
" AppSrvConnString":

}
]
}
}

GET version information API

Call GET get about dat a with your Pro2 log-in credentials to get a JSON report of the version of a Pro2
instance.

About this API

The GET version information APl is a REST API that, when called, queries a Pro2 instance for the version
release that it is using. You specify the instance host name and port in the URL of the call. To ensure security,
you include the log-in credentials for your account in the query. The request returns version information, for
example, OpenEdge Pro2 Version 6.1.
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Request
Direct the API call to the URL:

http://host _nane: port/pro2/rest/Pro2/ DPR?dMbde=Syst enf get about dat a

Request format example as a curl command:

curl

- X GET

-u usernane: passwor d

-v http://host _name: port/pro2/rest/Pro2/ DPR?dMbde=Syst eni get about dat a

Response
The response returns a data-set report of version information in JSON format.

The following is an example response:

"ProDataSet": {
"ttAbout": |

"ttTitle": "OpenEdge PRO2 Version 6.1",
"ttDate": "Build: Tue, 11 Feb 2020 05:13: 30",
"ttVersion": "Version: 6.1"

}
]
}
}

GET instance information API

Call GET r epl dbxr ef with your Pro2 log-in credentials to get a JSON report of triggers, CDC information,
and source and target database information for a Pro2 database.

About this API

The GET thread data APl is a REST API that, when called, queries a Pro2 instance for a all data on that instance
and that instances database. You specify the instance host name and port in the URL of the call. To ensure
security, you include the log-in credentials for your account in the query. The request returns a variety of data,
such as trigger data, CDC information, source and target database information, and more.

Request
Direct the API call to the URL:

http://host _nane: port/pro2/rest/Pro2/ DPR?dMode=Syst ent r epl dbxr ef &Var s=

Request format example as a curl command:

curl

-X GET

-u user nane: password

-v http://host _name: port/pro2/rest/Pro2/ DPR?dMbde=Syst eni r epl dbxr ef &Var s=

Response

The response returns a data-set report of all thread data in JSON format.
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The following is an example response:

"ProDat aSet": {
"tt Repl DBXref": [
{

"SrcDB": "sports",
"SchH dr": "",

"Schlng": "",

"Tgt Type": "OpenEdge",
"Tgt ConnNane": "",

"Tgt PhysName": "target",
"GenQRec": true,
"ProcQRec": true,

" SrcPhysName": "*",
"SchPhysNanme": "",

" SrcConnect Type": "LAN',
" SrcDBMbde": " CDC'

" SrcHost Nanme": "I olcal host",

"SrcHostPort": "1122",
"SrcUser Name": """,
"SrcUserPVWD': "",
"SrcLastJobl D': O,
"AppsrvNane": "",
"Tgt User Name": "",
"AppsrvConnect Str": "",
"Tgt User PWD": "",
"Tgt DBHost": "l ocal host",
"Tgt DBPort": "2233",
"Tgt Last Jobl D': 3562,
"SrcDBPath": "",
"Tgt DBPat h": "",
" SchDBPat h" :
}
]
}
}
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For details, see the following topics:

Pro2 FAQs

Command-line references

Processor procedure generator

Pro2 repl databases and table schemas
Pro2 directory hierarchy

Pro2 program files

Replication procedure library
Replication processor

Plan for disaster recovery with Pro2

Pro2 FAQs

When do | need to regenerate code?

You need to regenerate the replication code whenever there are mapping changes. However, triggers and bulk
load processor code need to be generated only when a new table is added to replication. Replication processor
library code needs to be regenerated whenever a table or field is added or removed.
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When do | need to update table or field mapping?

The mapping of tables and fields does not update automatically when schema changes are made to either the
source or target database. Once the changes are made to the target SQL schema and after the schema holder
is updated, you need to update the mapping to map new tables/fields and to delete mapping of removed
tables/fields.

When do | need to update the schema holder?

Anytime a change is made to the target SQL database schema the schema holder database needs to be rebuilt
or updated.

How do | contact Pro2 Technical Support?

To report a new issue or update an existing issue, please login to the Progress SupportLink application at
http://progresslink.progress.com/supportlink.

If you do not have a SupportLink login, please register at http://progresslink.progress.com/, or if you need
immediate assistance please call us directly.

See the support contact page at http://web.progress.com/en/support/contact-support.html

A SupportLink login provides you with the ability to receive exclusive access to the SupportLink Web portal—a
single location to access the latest support information, search our knowledge base and manage your support
issues 24x7. SupportLink includes:

* Automated knowledge base searches during support case submission to find potential solutions to your
issue.

* The ability to set case severity level and provide additional details on your business impact to help us quickly
resolve your issue.

* The ability to define and store multiple personalized environments to associate with your support case at
the click of a button.

¢ The ability to manage all your support cases by easily opening, closing and escalating issues.

What is thread lag?

Thread lag is the replication record's, also known as r epl queue, lag time between creation and processing,
at a point and time per day, by thread number. When replication record is processed Pro2 reads the interval
in minutes between the time the r epl queue record was created and when it was processed. Pro2 creates a
temp table record with the sr cr ecor d and interval.

After each batch of replqueue records are processed in Repl Pr oc. p and the shutdown check is complete,
Pro2 consolidates the data into 1 record per thread, per hour, per day, and writes it to the r epl p_t hr ead lag
table. When the consolidation is complete, Pro2 looks to see if a record already exists for the thread, thread
type, and, | agdat e = t oday. Additionally, it checks if the record is within the lag hour or current hour. If no
record is found and the record is not locked, Pro2 accumulate the AVERAGE COUNT MAXI MUM M NI MUMfor
the lag-minutes written during replqueue processing. That information is stored in the r epl p_t hr eadl ag
table by date, thread, and thread type. When the data is read by the Thread Lag graph on the Pro2 Ul dashboard,
the data is summarized by date using all threads, and by extension displays as 1 record per date.

What is the difference between the Pro2 Enterprise View and the Pro2 web user
interface?

The pro2 instance is referred to as the traditional replication setup. The newly released enterprise version
displays the consolidated details of one or more Pro2 instances. With the help of the enterprise version, the
DBA can monitor the activities of all the instances from a single enterprise view.
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Command-line references

What is the version compatibility of the Pro2 Enterprise Eiew?

There are no restrictions on the Pro2 instances or Pro2 enterprise view compatibility. You can connect any
version of the Pro2 instance with any version of the Pro2 Enterprise View.

Does the installation of the Pro2 Enterprise View interfere with the Pro2 6.2.x version?

Pro2 6.2.x Instances and Pro2 Enterprise View are installed separately and do not conflict.

Command-line references

Pro2 supports command-line operations for some of the web interface tool operations. This is an alternative
to performing the tasks using the command prompt instead of the web interface. This topic explains the different
modes and their respective syntax to execute the administrative tool operations. These operations can be
executed using the Bat chGen. bat file located in the Scri pt s folder of your Pro2 installation.

LOAD_CONFI G Loads the configuration file from the location given using the PATH variable.
Syntax

"OUPROEXE% -b -pf 9%REPLPF% - p %CODEDI R% Bat chGenerators. p -param
"PATH=C: \ Pro2\ r epl basev4. i ni ; DB=Al | ; Mode=LOAD_CONFI G " >> %CCDEDI R repl _| og\ batch. | og

SAVE_CONFI G Saves the current configuration to the path given in the PATH variable.
Syntax

"UPROEXE® -b -pf 9REPLPF% - p %CODEDI R% Bat chGenerators. p -param
"PATH=C: \ Pr o2\ ; DB=Al | ; Mode= SAVE_CONFI G' >> %CODEDI R% r epl _I og\ bat ch. | og

AUTO_DBXREF: Adds the database map record to the Database Mapping table.
Syntax

"UPROEXE® -b -pf YREPLPF% - p %CODEDI R% Bat chGenerators. p -param
" Mbde=AUTO DBXREF; DB=sports, Opti ons=M5S >> %CODEDI R repl _| og\ batch. | og

GEN_TGT: Adds the Microsoft SQL Server database map record to the Database Mapping table.
Syntax

"OUPROEXE% -b -pf YREPLPF% - p %CODEDI R% Bat chGenerators. p -param
"PATH=C: \ Pro2\ ; DB=Al | ; Mode= GEN_TGT Opti ons=NQ YES| NO " >> %CODEDI R r epl _I og\ bat ch. | og

AUTO_NAP: Maps the tables that were automatically mapped, listed in the Mapping table.
Syntax

"UPROEXE® -b -pf 9REPLPF% - p %CODEDI R% Bat chGenerators. p -param
"PATH=C: \ Pr 02\ ; DB=Al | ; Mode= AUTO MAPP " >> %CODEDI R% repl _| og\ bat ch. | og
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CGEN_PRCCS: Generates the Process libraries, Replication triggers, Bulk-copy processors to the default location
specified in properties file.
Syntax

"UPROEXE® -b -pf 9REPLPF% - p %CODEDI R% Bat chGenerators. p -param
"PATH=C: \ Pro2\; DB=Al | ; Mode= GEN_PROCS " >> %CCDEDI R repl _| og\ batch. | og

GEN_TGT_DI FF: Generates the target differential files and saves them to the location given in PATH variable.
Syntax

"UPROEXE® -b -pf 9YREPLPF% - p %CODEDI R% Bat chGenerators. p - param
"PATH=C: \ Pro2\ ; DB=Al | ; Mode= GEN_TGT_DI FF; Opti ons=NJQ YES| NO " >>
%CODEDI R repl _| og\ bat ch. | og

TGT_DELTA_DF: Generates the trigger Delta DF file to the location given in the PATH variable.
Syntax

"OPROEXE® -b -pf 9%REPLPF% - p %CODEDI R% Bat chGenerators. p -param
"PATH=C: \ Pro2\ ; DB=Al | ; Mode= TGI_DELTA DF " >> %CODEDI R repl _| og\ bat ch. | og

GEN_DELTA DF: Generates a Delta DF file on the WAN side and saves the files to the location given in the
PATH variable.

Syntax

"UPROEXE® -b -pf 9REPLPF% - p %CODEDI R% Bat chGenerators. p -param
"PATH=C: \ Pro2\; DB=Al | ; Mode= GEN DELTA DF " >> 9%CODEDI R repl _| og\ bat ch. | og

CHECK _GEN_Q REC: Enables the functionality of generating replication queue records for single and multiple
tables (which are separated by comma (,)).

Syntax

"UPROEXEX -ininame Pro2.ini -basekey "IN" -b -pf YREPLPF% -p
%CODEDI R% Bat chGenerators. p - param
"PATH=C: \ Pro2\ ; DB=Al | ; Mode=CHECK_CGEN_QREC; TABLE=Cust oner" >> %CODEDI RV repl _| og\ bat ch. | og

Parameters
TABLE
Name of the mapped table. You can specify a single table name, multiple table names or ALL.

UNCHECK _GEN_QREC: Disables the functionality of generating replication queue records for single and multiple
tables (which are separated by comma (,)).
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Syntax

"UPROEXEX -ininame Pro2.ini -basekey "IN" -b -pf YREPLPF% -p
%CODEDI R% Bat chGenerators. p - param

"PATH=C: \ Pr o2\ ; DB=Al | ; Mode=UNCHECK_GEN_QREC; TABLE=Cust onmer" >>
%CODEDI R% repl _| og\ bat ch. | og

Parameters
TABLE
Name of the mapped table. You can specify a single table name, multiple table names or ALL.

ADD_THREAD: Adds a new replication thread.
Syntax

"OPROEXE% -ininame Pro2.ini -basekey "IN" -b -pf 9REPLPF% -p
%CODEDI R% Bat chGener at ors. p - param " PATH=C: \ Pr o2\ ; DB=Al | ; Mode=ADD_THREAD; THREAD NUME10"
>> %CODEDI RO repl _| og\ bat ch. | og

Parameters
THREAD NUM

A number for the thread you are adding. The value must be an INTEGER ranging between 1 and
99.

DEL_MAP_TABLE: Deletes a mapped table along with its mapped fields for single and multiple tables (which
are separated by comma (,)).

Syntax

"UPROEXE% -ininane Pro2.ini -basekey "INI" -b -pf %REPLPF% -p
%CODEDI R% Bat chGenerators. p - param
"PATH=C: \ Pro2\ ; DB=Al | ; Mode=DEL_NAP_TABLE; TABLE=Cust orrer" >> %CODEDI R% repl _| og\ bat ch. | og

Parameters
TABLE
Name of the mapped table. You can specify a single table name, multiple table names or ALL.

DEL_DBMAP: Deletes the mapped records of a database.
Syntax

"UPROEXEX -ininame Pro2.ini -basekey "IN" -b -pf YREPLPF% -p
%CODEDI R% Bat chGenerators. p - param "PATH=C: \ Pr o2\ ; DB=sports; Mode=DEL_DBVAP" >>
%CODEDI R% repl _| og\ bat ch. | og
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Parameters
DB
Name of the database. You can specify a single database name or ALL.

CHECK _CRC: Checks whether the CRC matches for mapped tables in the source databases and the local
databases in a WAN environment.

Syntax

"UPROEXEX -ininame Pro2.ini -basekey "IN" -b -pf YREPLPF% -p
%CODEDI R% Bat chGenerators. p - param "PATH=C: \ Pr o2\ ; DB=Al | ; Mode=CHECK_CRC' >>
%CODEDI R r epl _| og\ bat ch. | og

Parameters
DB
Name of the database. You can specify a single database name or ALL.

SYNC_REPL: Synchronizes the replication database table values in a WAN environment.
Syntax

"OPROEXEY -ininane Pro2.ini -basekey "INI" -b -pf %REPLPF% -p
%CODEDI R% Bat chGenerators. p - param " PATH=C: \ Pr o2\ ; DB=Al | ; Mode=SYNC_REPL" >>
%CODEDI R% repl _| og\ bat ch. | og

CDC Pur ge: The CDC Purge menu item can be used to delete the data of change records other than the old
data based on user input about the number of days of data that should be deleted and the maximum number
of records that should be deleted per batch.

Syntax

"UPROEXE% -b -pf 9YREPLPF% - p %CODEDI R% CDCPur ge. p - param
"DB=sports, CDC_PURGE_DAYS=0, MAXPROCESSED=100" > %CODEDI R% r epl _I og\ CDCPur ge. | og

Processor procedure generator

The processor procedure generator creates a single procedure library that contains an internal procedure for
each of the replication tables. These internal procedures encapsulate the replication logic specific to a specific
table. The resulting procedure library is run persistently while the replication processor is running. If this
procedure is run from the Progress editor, then all databases (source database, schema holder and target
database) must be connected.
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Additionally, create the following database aliases:
* Sour ceDB for the source database
* SchenaDB for the OpenEdge schema holder database.

* Tar get DBfor the target database (which can be an Microsoft SQL Server, Oracle database, or an OpenEdge
database).

Pro2 repl databases and table schemas

To facilitate data replication from the source OpenEdge database to the target database, Pro2 uses two light
weight databases that contain a series of replication tables. The replication tables manage

Pro2 Repl tables consist of minimal data and indexing, and a single sequence for process control. Replication
triggers fire and capture the updated record information to any database replication table as the events take
place. A replication table can be in a standalone Repl database or embedded into one of the source OpenEdge
databases. To replicate Pro2 uses a replication processor that cycles through replication records periodically,
based on user configuration, and replicates the table data directly to the target database.

As an alternate setup, the Repl tables can be embedded directly in the source database.

A ReplQueue is a table that is stored in the replication database. The ReplQueue table stores information on
change events that occur on your source database. This information includes the Progress ROWID of the
record changed, event date/time, and queue thread. Typically, ReplQueue records represent updates made
to the source database that are waiting to be written to the target SQL database.

The Pro2 database and replication database are similar to one another in that they monitor data change events
from the ReplQueue, and send those change events to the target database so the that the information can be
replicated there.

Repl database tables

Table 5: Sequences

Sequence Name Notes

Next Repl Nor Increments the Sequence Number for each New
ReplQueue Record

Table 6: Repl Tables

The following are a list of Replication database Tables:

Name Label
Repl Contr ol Replication Control
Repl Cust Asgn Custom Assignments
Repl Cust Def s Custom Definitions
Repl Cust Fl ds Custom Fields
Repl DBXRef Database Cross Reference
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Name Label
Repl Fi el dXr ef Column Cross-Reference
Repl Properties Properties
Repl Queue Replication Queue
Repl Tabl eXRef Table Cross-Reference
Table 7: ReplControl — Replication control
Field name Data type Notes
G oupl D Character Control Group
Codel D Character Group Sub Code
CodeVal 1 Character First Sub Code Filter
CodeVal 2 Character Second Sub Code Filter
CodeVal 3 Character Record Value
Index name Components Unique Primary
i dxContr ol G oupl D Yes Yes
Codel D
CodeVal 1
CodeVal 2
ReplCustAsgn - Custom assignments
No fields or indexes are defined at this time.
Table 8: ReplCustDefs - Custom definitions
Field name Data type Notes
SrcDB Character Source Database Name
SrcTabl e Character Source Table Name
Cust Nane Character Name
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Field name Data type Notes
Cust Def Type Character Definition Type (Variable, Temp-Table, or Buffer)
Cust M sc Character If set to Cust Def Type the Data Type is a
Variable. Otherwise, is the name of the table that
this temp-table or buffer corresponds to.
Table 9: ReplCustFlds - Custom fields
Field name Data type Notes
SrcDB Character Source Database Name
SrcTabl e Character Source Table Name
FI dName Character Name of this field
Fl dDat aType Character Data type
Fl dW dt h Integer Maximum width of a field. It applies to Decimal
and Varchar Fields only
Fl dDec Integer Maximum number of Decimals
FI dvand Logical Indicates if a field is mandatory field. It is set to

No by default.

Table 10: RepIDBXRef - Database

cross-reference

Field name Data type Notes
SrcDB Character Source Database
SchH dr Character Schema Holder DB
Schl ny Character Target Schema Image
Tgt Type Character Target DB Type
Tgt ConnNane Character Target DB Connection
Tgt PhysNane Character Target DB Physical Name
GenQRec Logical Generate Queue Record
ProcQRec Logical Process Queue Record
Sr cPhysNane Character Source DB Physical Name
SchPhysNane Character Schema Holder DB Physical
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Index name Components Unique Primary
i dx DBXRef SrcDB Yes Yes
i dxDBType TgtType
Table 11: ReplFieldXRef - Field cross-reference
Field name Data type Notes
SrcDB Character Source Database
SrcTabl e Character Source table
SrcField Character Source field
Sr cDat aType Character Source data type
SrcOr der Integer Field Order
SchFi el d Character Schema Field
SchDat aType Character Schema Data Type
TgtField Character Target Field
Tgt Dat aType Character Target Data Type
Tgt Prec Integer Target Precision
Tgt Scal e Integer Scale
Sr cExt ent Integer Source Extent
Tgt Ext ent Integer Target Extent
Overri deDef s Logical Override Precision/Scale Defaults
Index name Components Unique Primary
i dxFl dXRef SrcDB Yes Yes
SrcTable
SrcField
i dxSrcOrder SrcDB
SrcTable
SrcOrder
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Table 12: ReplProperties — Replication properties

Field name Data type Notes

PropertyName Character Property Name
PropertyValue Character Property Value

Index name Components Unique Primary
idxProperties PropertyName Yes Yes
Table 13: ReplQueue - Replication Queue

Field name Data type Notes

Sequence Integer Sequence Number
Event Type Character Event Type Single Letter — Create, Write, Delete
SrcDB Character Replication Record’s Source Database
SrcTabl e Character Replication Record’s Source Table
SrcRecord Character Source Record RON D
Event Dat e Date Date Replication Record was Generated
Event Ti nme Character Time Replication Record was Generated
SrcTransl D Integer Source Database Transaction Number
User name Character User Id of Transaction
Appl i ed Logical Replication Record Processed over to SQL
Appl Dat e Date Date Replication Record was Processed
Appl Ti ne Character Time Replication Record was Applied
Audi t ed Logical Audited? (Verification)
AudDat e Date Audited Date of Verification
AudTi ne Character Audit Time of Verification
User Cust Character User Custom Data
RawDat a Raw Field to Store RAW information about the Record
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Field name Data type Notes
Qrhr ead Integer Replication Queue Processing Thread #
Sequence Integer Sequence Number
Index name Components Unique Primary
i dxAppl i ed Applied No No
QThread
Sequence
i dxAudi t ed Audited No No
i dxSeq Sequence Yes Yes
i dxSrcRecord SrcRecord No No
i dxSrcTabl e SrcTable No No
Table 14: ReplTableXRef - Table cross-reference
Field name Data type Notes
SrcDB Character Source Database
SrcTabl e Character Source table
SchTabl e Character Schema Table
Tgt Tabl e Character Target Table
GenQRec Logical Generate Queue Record
ProcQRec Logical Process Queue Record
Qrhr ead Integer Queue Thread #
Usel nDi f f Logical Include in Differential
Tri gl nst Logical Trigger Installed
M gdTri g Logical Merged Triggers
Ori gDTri gProc Character Original Delete Trigger
Oi gWri gProc Character Original Write Trigger
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Index name Components Unique Primary
i dxDi ff UselnDiff No No
i dxTbl XRef SrcDB Yes Yes
SrcTable
i dxThr ead QThread No No

Pro2 database tables

Table 15: Sequences

Sequence name

Notes

Cust Def | DSeq Increments the Sequence Number for each New
Repl _Cust Def s Record

SchemaSeq Increments the Sequence Number for each New
Repl P_SchemaH st Record

Thr eadSeq Currently not assigned

JobTaskl DSeq Increments the Sequence Number for each New
Repl P_JobTask Record

Jobl DSeq Increments the Sequence Number for each New
Repl P_Job Record

Company| DSeq Currently not assigned

Al ert Sequencel D

Increments the Sequence Number for each New
Repl P_Al ert s Record

Next SyncNor

Increments the Sequence Number for each New
Repl _Sync Record

Thr eadEr r or Seq

Increments the Sequence Number for each New
Repl P_Thr eadEr r or s Record

Table 16: Pro2 tables

Name

Label

Repl P_Alerts

Location to store reportable alerts

Repl P_Al ert Type

Alert types

Repl P_Conpany

Instance info

Repl P_Ent I nfo

Enterprise info
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Name

Label

Repl P_Job

Job details

Repl P_JobLobs

Job attachments

Repl P_JobMessage

Job Messages

Repl P_JobTask

Job Task info

Repl P_JobTenpl at e

Job Templates

Repl P_SchemaH st

History of replicated database tables

Repl P_Thr eadAct Det

Thread activity data detail

Repl P_ThreadActivity

Thread Activity

Repl P_ThreadErrors

Thread Errors

Repl P_Thr eadHi st

List of threads used for replication

Repl P_User User info
Repl P_WBDef Watch box details
Repl _Contr ol Replication Control

Repl _Cust Def s

Custom Definitions

Repl _Cust Fl ds

Global or table specific custom fields for the SQL
schema

Repl _DBXRef Database Map info
Repl _Fi el dXr ef Field Mapping
Repl _Properties Properties

Repl _Sync

Sync messages

Repl _Tabl eXRef

Table Mapping

Repl _ThreadContr ol

Thread Control

Table 17: RepIP_Alerts - Location to store reportable alerts

Field name

Data type Notes

AlertlD

Integer

Alert ID

Al ert Typel D

Integer

Alert type ID
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Field name Data type Notes
Al ert Txt Character Alert text
AlertTime Datetime Time of alert
Al ert Reporter Character Alert reporter
Index name Components Unique Primary
i dxAl ert AlertlD No Yes
Al ert Typel D

Table 18: RepIP_AlertType - Alert types

Field name Data type Notes
Al ert Typel D Integer Alert type ID
Al ert Type Character Alert ID
Al ert Cat egory Character Alert category
Index name Components Unique Primary
i dxAl ert Type Al ert Typel D No Yes

Table 19: ReplP_Company - Instance info

Field name Data type Notes
COVPANYI D Integer Company ID
| NSTALLTYPE Character Installation type
COVPANYNANE Character Company name
ADDRESS Character Address1
ADDRESS?2 Character Address?2
caTY Character City
STATE Character State
Z| PCODE Character Zip code
VEBADDRESS Character Company web address
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Field name Data type Notes
EMAI L Character Email
PHONE Character Phone

Index name Components Unique Primary

i dxCompany COVWPANYI D No Yes
Table 20: ReplIP_Entinfo - Enterprise information

Field name Data type Notes
I nst Num Integer Instance number
| nst Name Character Instance name
| nst Abbr Character Instance abbreviation
I nst URL Character Instance URL
Ent | nst anceNum Integer Enterprise number
Ent ASHost Character Enterprise host
Ent ASNane Character Enterprise AppServer name
Ent ASSer vi ce Character Enterprise AppServer service name

or port number
Ent SuspendTr ansfers Logical Suspend data transfer (yes or no).
Default is "no"

Ent Del et ed Logical Delete (yes or no). Default is "no"
CREATEDATE Datetime-tz Creation date
I nst OS Character Instance OS
| nst CEVer Character Instance OpenEdge version
I nst Pro2Ver Character Instance Pro2 version
I nst OEAr ch Character Instance OpenEdge architecture
I nst Machi ne Character Instance machine
InstIP Character Instance IP
I nst Tgt Type Character Target instance type
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Field name Data type Notes

I nst Config Character Instance configuration

| nst ASNane Character Instance AppServer name
UPDATEDATE Datetime-tz Update date

Index name Components Unique Primary
I nst Key I nst Num Yes Yes
Table 21: ReplP_Job - Job details
Field name Data type Notes

JOBI D Integer Job ID

DESCRI PTI ON Character Job description
REPEATABLE Logical Repeatable (yes or no)
TASKNAVE Character Task name
SCHEDULETI ME Integer Schedule time
SCHEDULEDATE Date Schedule date
SCHEDUL EDAY Character Schedule day
CREATEDATE Datetime-tz Creation date
UPDATEDATE Datetime-tz Update date

RUNEND Datetime Task run end date
RUNSTART Datetime Task run start date
JOBRESULTSBLOB Blob Job result

SCHEDUL EFREQUENCY Character Schedule frequency
PARENTI D Integer Parent ID

EXPI REDATE Date Expiry date
TASKFREQUENCY Character Task frequency

TASKI NTERVAL Integer Task interval
JOBENABLED Logical Job enabled (yes or no)
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Field name Data type Notes
JOBTEMPLATEI D Integer Job template ID
JOBPARAMETERS Character Job parameters
JOBSTATUS Character Job status (Pending, Canceled,

Running, Done)
JOBRESULTSCLOB Clob Job result
SCHEDULEI NTERVAL Character Schedule interval
EXPI RETI ME Integer Expiry time
Index name Components Unique Primary
Jobl D Jobl D Yes Yes
Creat eDate Creat eDat e No No
JobSt at us JobSt at us No No
JOBI D
JOBTEMPLATEI D JOBTEMPLATEI D No No
Parent | D Parent | D No No
Table 22: ReplP_JobLobs - Job attachments

Field name Data type Notes
JOBI D Integer Job ID
JOBTASKI D Integer Job task ID
DESCRI PTI ON Character Job description
JOBRESULTSBLOB Blob Job result
JOBRESULTSCLOB Clob Job result
CREATEDATE Datetime-tz Creation date
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Index name Components Unique Primary

JobLob JCBI D Yes Yes
JOBTASKI D
CREATEDATE

Table 23: ReplP_JobMessage - Job Messages

Field name Data type Notes

JOBI D Integer Job ID

JOBMESSAGE Character Job message

CREATEDATE Datetime-tz Creation date

JOBTASKI D Integer Job task ID

Dl SPLAYED Logical Display (yes or no)

MESSAGETYPE Character Job message type

Index name Components Unique Primary

JobTaskl D JOBI D No Yes
JOBTASKI D
CREATEDATE

CreateDate CREATEDATE No No

Di spl ayed DI SPLAYED No No
JOBI D
JOBTASKI D

Table 24: ReplP_JobTask - Job Task info

Field name Data type Notes

JOBI D Integer Job ID

JOBSTATUS Character Job status

JOBPARAMETERS Character Job parameters

RUNSTART Datetime Job run start date
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Field name Data type Notes
RUNEND Datetime Job run end date
JOBTASKI D Integer Job task ID
TASKNAMVE Character Task name
CREATEDATE Datetime-tz Creation date
UPDATEDATE Datetime-tz Update date
JOBRESULTSBLOB Blob Job result
JOBRESULTSCLOB Clob Job result
Index name Index name Components Unique Primary

JobTaskl D JOBI D No Yes

JOBTASKI D

CREATEDATE
CreateDate CREATEDATE No No
JobSt at us JOBSTATUS No No

JOBI D

JOBTASKI D
Table 25: ReplP_JobTemplate - Job Templates

Field name Data type Notes

JOBTEMPLATEI D Integer Job template ID
DESCRI PTI ON Character Job description
TASKNAMVE Character Task name
USER_FI ELDNANVE Character User field name
USER FI ELDTYPES Character User field type
USER_FI ELDVALUES Character User field value
USER_FI ELDLABELS Character User field label
USER_FI ELDM NVAL Integer User field minimum value
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Field name Data type Notes
USER_FI ELDVAXVAL Integer User field maximum value
PROGNAME Character Program name
CVDSTRI NG Character Command string to hold the task

name, thread number and script
extension
JOBPARAMETERS Character Job parameters
CREATEDATE Datetime-tz Creation date
UPDATEDATE Datetime-tz Update date
USER FI ELDTOCLTI P Character User field tool tip
Index name Components Unique Primary

JobTenpl atel D JOBTEMPLATEI D Yes Yes
Table 26: RepIP_SchemaHist - History of replicated database tables

Field name Data type Notes
S RELID Integer Source record ID
SRCDB Character Source database
SRCTABLE Character Source table

Index name Components Unique Primary
i dxSchenma S RELID Yes Yes
i dxSchenmaDbThbl SRCDB No No
SRCTABLE

Table 27: ReplP_ThreadActDet - Thread activity data detail

Field name Data type Notes
ACTI VI TYDATE Date Thread activity date
S RELID Integer Source record ID
THREADI D Integer Thread ID
ACTI VI TYCOUNT Integer Thread activity count
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Field name Data type Notes
ERRORCOUNT Integer Error count
L OCKEDCOUNT Integer Locked count
SKI PPEDCOUNT Integer Skipped count
THREADTYPE Character CDC, Replication or Audit
ACTI VI TYTI ME Integer Activity time
DETHOUR Integer Hour unit of time for thread activity
DETUNI T Integer Minute unit of time for thread
activity. In HH:MM, DETUNI T is
calculated as quotient of MM divided
by 30
Index name Components Unique Primary
Thr eadAct Det | dx THREADTYPE No Yes
ACTI VI TYDATE
DETHOUR
DETUNI' T
SRCTABLE
Table 28: ReplP_ThreadActivity - Thread Activity
Field name Data type Notes
S RELID Integer Source record ID
THREADI D Integer Thread ID
THREADTYPE Character Thread type
ACTI VI TYCOUNT Integer Activity count
ERRORCOUNT Integer Error count
L OCKEDCOUNT Integer Locked count
SKI PPEDCOUNT Integer Skipped count
ACTI VI TYDATE Date Activity date
SRCDB Character Source database
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Index name Components Unique Primary
Thr eadAct | dx SRCDB No Yes
THREADI D
THREADTYPE
ACTI VI TYDATE
Acti vi t yDat el dx ACTI VI TYDATE No No
Thr eadl dx THREADI D No No
THREADTYPE
Table 29: RepIP_ThreadErrors - Thread Errors
Field name Data type Notes
S RELID Integer Source record ID
THREADI D Integer Thread ID
ERRORDESCRI PTI ON Character Error description
CREATEDATE datetime-tz Thread creation date
THREADTYPE Character Thread type
THREADERRORI D Integer Thread error ID
ERRORCOUNT Integer Error count
Index name Components Unique Primary
Thr eadEr r or | dx THREADERRCRI D Yes Yes
Cr eat eTypel DI dx CREATEDATE No No
THREADTYPE
THREADI D
Typel DDat el dx S _RELID No No
THREADTYPE
THREADI D
CREATEDATE
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Table 30: RepIP_ThreadHist - List of threads used for replication

Field name Data type Notes
THREADI D Integer Thread ID
QTrHREAD Integer Queue thread number
Index name Component Unique Primary
i dxThr ead THREADI D No Yes
Table 31: ReplP_ThreadLag -
Field name Data type Notes
THREADI D Integer Thread ID
THREADTYPE Character CDC, Replication or Audit
AVGLAG Integer Average lag
MAXLAG Integer Maximum lag
M NLAG Integer Minimun lag
LAGDATE Date Lag date
LAGHOUR Integer Lag hour
RECCOUNT Integer Record count
Index name Components Unique Primary
Thr eadLagl dx THREADI D No Yes
THREADTYPE
LAGDATE
LAGHOUR
LagDat el dx LAGDATE No No
THREADTYPE
Table 32: RepIP_User - User information
Field name Data type Notes
Pro2User | D Integer Pro2 user ID
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Field name Data type Notes

USERNAME Character Username
ADDRESS Character Address1
ADDRESS2 Character Address?2
caTY Character City
STATE Character State
Z1 PCODE Character Zip code
PHONE Character Phone
EMAI L Character Email
COVPANYI D Integer Company ID
PASSWORD Character Password

Index name Components Unique Primary
Repl P_P2User | DX USERNAVE No Yes
Table 33: ReplP_WBDef - Watch box details

Field name Data type Notes

wbl D Character Watch box ID
wbMode Integer Watch box mode
whTitl e Character Watch box title
wbVal ue Character Watch box value
wbval Txt Character Tool tip text for each watch box
wbl i st Txt Character Unique value of each watch box
wbType Character Watch box type
wbFnxi d Character Watch box function ID

Index name Components Unique Primary
i dxWbdef wbl D No Yes
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Table 34: Repl_Control - Replication Control

Field name Data type Notes
G oupl D Character Control Group
Codel D Character Group Sub Code
CodeVal 1 Character First Sub Code Filter
CodeVal 2 Character Second Sub Code Filter
CodeVal 3 Character Record Value
Index name Components Unique Primary
i dxContr ol G oupl D Yes Yes
Codel D
CodeVal 1
CodeVal 2
Table 35: Repl_CustDefs - Custom Definitions
Field name Data type Notes
SrcDB Character Source database name
SrcTabl e Character Source table name
Cust Name Character Definition name
Cust Def Type Character Definition type (variable, temp-table,
or buffer)
Cust M sc Character Data type
Cust Def I D Integer Definition ID
Index name Components Unique Primary
i dxCust Def s Cust Def I D Yes Yes

Table 36: Repl_CustFlds — Global or table specific custom fields for the SQL schema

Field name

Data type

Notes

SrcDB

Character

Source database name
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Field name Data type Notes

SrcTabl e Character Source table name

FI dName Character Field name

Fl dDat aType Character Data type

Fl dW dt h Integer Maximum width of a field. It applies
to decimal and varchar Fields only

Fl dDec Integer Maximum number of decimals

FI dvand Logical Indicates if a field is mandatory field.

It is set to No by default.

Index name Components Unique Primary
i dxCust Fl ds SrcDB Yes Yes
SrcTabl e
FI dNarme

Table 37: Repl_DBXRef — Database cross-reference

Field name Data type Notes
SrcDB Character Source database
SchH dr Character Schema holder database
Schl ny Character Target schema image
Tgt Type Character Target database type
Tgt ConnNarre Character Target database connection
Tgt PhysNane Character Target database physical name
GenQRec Logical Generate Queue Record (yes or no)
ProcCQRec Logical Process Queue Record (yes or no)
Sr cPhysNane Character Source database physical name
SchPhysNane Character Schema holder database physical

name

Sr cConnect Type Character Source connection type
Sr cDBMbde Character Source database mode

Pro2: Use Pro2: Version 6.5 143



Part lll: Additional information

Field name Data type Notes
Sr cHost Namre Character Source host name
Sr cHost Por t Character Source host port
Sr cUser Nane Character Source database username
Sr cUser PVD Character Source database password
Appsr vNane Character AppServer name
Tgt User Nane Character Target database username
Tgt User PWD Character Target database password
Tgt DBHost Character Target database host
Tgt DBPor t Character Target database port
AppsrvConnect Str Character AppServer connection string
SrclLast Jobl D Integer Source DB last job ID
Tgt Last Jobl D Integer Target DB last job ID
Sr cDBPat h Character Source database path
Tgt DBPat h Character Target database path
SchDBPat h Character Schema database path
Sr cLogi cal Character Source logical
Tgt Logi cal Character Target logical

Index name Components Unique Primary

i dxDBXRef ¢ SrcDB Yes Yes
i dxDBType Tgt Type No No
Table 38: Repl_FieldXref - Replication Cross-Reference

Field name Data type Notes
SrcField Character Source field
SrcDat aType Character Source data type
TgtField Character Target field
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Field name Data type Notes
Tgt Dat aType Character Target data type
SrcOr der Integer Field order
Tgt Prec Integer Target precision
Tgt Scal e Integer Decimal places in the target field
Sr cDB Character Source database
SrcTabl e Character Source table
SchFi el d Character Schema field
SchDat aType Character Schema data type
Sr cExt ent Integer Source extent
Tgt Ext ent Integer Target extent
Overri deDefs Logical Override precision/scale defaults
Index name Components Unique Primary
i dxFl dXRef SrcDB Yes Yes
SrcTabl e
SrcField
i dxSrcOr der Field No No
SrcDB
SrcTabl e
SrcOr der
i dxTgtfld Sr cDB No No
SrcTabl e
TogtField
Table 39: Repl_Properties- Properties
Field name Data type Notes
Pr opert yNane Character Property name
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Field name Data type Notes
Pr opertyVal ue Character Property value
PropertyCat egory Character Property category
Index name Components Unique Primary
i dxProperties Proper t yNane Yes Yes
Table 40: Repl_Sync — Sync messages
Field name Data type Notes
Sequence Integer Sequence ID
SyncTabl e Character Table name you want to sync
Event Dat e Date Event date
Event Ti ne Character Event time
User name Character Username
Appl i ed Logical Applied record (yes or no)
Appl Dat e Date Applied date
Appl Ti ne Character Applied time
Table 41: Repl_TableXRef — Table mapping
Field name Data type Notes
SrcTabl e Integer Source table
Tgt Tabl e Character Target table
GenQRec Logical Generate queue record (yes or no)
Pr ocQRec Logical Process queue record (yes or no)
Qrhr ead Integer Queue thread number
Usel nDi f f Logical Include in differential (yes or no)
Sr cDB Character Source database
SchTabl e Character Schema table
Tri gl nst Logical Trigger installed (yes or no)
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Field name Data type Notes
M gdTri g Logical Merged triggers (yes or no)
Ori gDTri gProc Character Original delete trigger procedure
Oi gWri gProc Character Original write trigger procedure
Index name Components Unique Primary
i dxTbl XRef SrcDB Yes Yes
SrcTabl e
i dxDi f f Usel nDi f f No No
i dxThr ead Qrhr ead No No
Table 42: Repl_ThreadControl - Thread Control
Field name Data type Notes
Thr eadl D Integer Thread ID
Updti ne datetime Update time of the thread status
Thr eadSt at us Character Thread status
LogLevel Character Log level
Di sposition Character Delete record/mark as applied
RepCont r ol Character CDC, replication, or audit
Thr eadType Character Thread type
Contr ol Type Character Control type
Sr cDB Character Source database
Index name Components Unique Primary
ThreadCtrl | dx SrcDB Yes Yes
Threadl D
Thr eadType
Cont rol Type
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Pro2 directory hierarchy

The following is a description of the folders under the Pro2 root installation folder.

Folder

Description

bpr epl

Root directory for application programs.

bprepl \ AppSr v

Used in WAN implementations.

bpr epl \ common

This folder contains common files used across Pro2.

bprepl \ dat aset s

Used to support the acquisition of data sets from the database.

bprepl \'i mages

Image files that can be used for shortcut icons.

bprepl \ nmi sc

Miscellaneous replication files and procedures.

bprepl \ PRO2_REST

Contains files to support the user interface.

bprepl\repl _as_tgt

Used in WAN implementations.

bprepl\repl _d

Directory for the Pro2 generated database replication delete trigger
procedures.

bprepl \repl _export

Used in WAN bulk loads.

bprepl\repl _inc

Directory for Pro2 generated assign include files.

bprepl\repl jtrig

Directory for any java triggers.

bprepl\repl | og

Default location of log files.

bprepl\repl _notrig

Directory listing tables that require merged triggers.

bprepl\repl _m og

Location for bulk load logs.

bprepl \repl _nproc

Directory for the Pro2 generated bulk copy procedures.

bprepl \repl _nprocl og

Location for bulk load program logs.

bprepl\repl _pf

Directory for application server and repl .pf files.

bprepl\repl pro2dbtrigs

Directory for Pro2 database trigger files.

bprepl\repl proc

Directory for the Pro2 generated replication library

bprepl\repl sql

Directory for SQL replication procedures.

bprepl\repl _tnpl

Directory containing the templates used for various code generation.
Contains the Repl LogCheck ErrorTriggers. | st files.
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Pro2 program files

Folder Description
bprepl\repl _w Directory for Pro2 generated database replication write trigger procedures.
bprepl \repl cdc_proc Directory for Pro2 CDC replication procedures.
bprepl\ Scripts Directory containing the . pf files, scripts, and shortcuts to start various

Pro2 functions.

bprepl \ SQ_i nc Directory for the direct SQL assign include files.

bprepl \ SQ__npr oc Directory for the direct SQL bulk copy procedures.

bprepl \ SQ__proc Directory for the direct SQL replication procedures.

bprepl \ cust om Directory to deploy your customized code so that it overrides the existing

code in the bprepl folder.

Note: This folder must maintain the bprepl folder structure and is
applicable for both LAN and WAN configurations.

db Location of schema holder database(s). Also, the initial temporary location
for repl database during implementation.

Docs Contains various read me files for Pro2.

Downl oads Initially empty. Used to save site-specific downloads.

msc Miscellaneous Pro2 utilities.

PASOE Directory for the PAS for OpenEdge instance associated with your Pro2
deployment.

tmp Miscellaneous Pro2 temporary files used during implementation.

utils Directory for various replication procedures.

Pro2 program files

Most of the Pro2 source files contain a preprocessor definition for | NSTALL_ DI R that needs to be set to the
directory path, fully qualified in Universal Naming Convention format that contains the bpr epl installation
directory. This needs to occur before any compile process.
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Table 43: Primary programs

File name

Description

GenRepl Trigs. p

Generates the replication triggers. Trigger procedures are created for
REPLI CATI ON- WRI TE and REPLI CATI ON- DELETE for all mapped tables
according to the current database map.

GenRepl Proc. p

Generates a set of procedures consisting of an individual procedure for
each of the tables mapped according to the current database map. Each
procedure contains the logic necessary to properly replicate a single record
from a single table in a single Source database to a single table in the
corresponding target database.

Repl Proc. p

Replication Processor — Loads all Replication Processor Libraries into
persistent memory and handles the physical replication of data from source
to target. The processor program periodically cycles through pending
replication records and calls the appropriate procedure from the procedure
library. The cycle period is controlled by the current value of the

Repl Cont r ol sequence in the Replication database. The value is an
integer representing the number of seconds to pause between processing
cycles.

RunRepl Proc. p

Initializes the routines for Repl Proc. p

bpAdm n. w

The administration and monitoring program for the replication functionality.
Replication processing can be monitored from this program. Cycle period
setting can be modified, all configuration parameters can be set, certain
options can be set, and the GenRepl Tri gs. p, GenRepl Proc. p,
GenSQ.Schema. p and UpdSr cSchena. p programs can be run.

bpadm n. wr x

COM Object support file for bpAdm n. w

Repl About . w

Displays version information.

About . t xt

Includes the versioning text.

GenBul kCopy. p

Generates a procedure library consisting of an individual procedure for
each of the tables mapped in the current database map. Each procedure
contains the logic to mass-copy all records in the appropriate table from
the source database over to the target database via the DataServer.

ConmpRepl Trig. p

ConpRepl Proc. p

Compiles the procedure files generated with the GenRepl Tri gs. p and
GenRepl Proc. p programs.

UpdSr cSchena. p

Updates the Source database listed in the current database map by
creating REPLI CATI ON- WRI TE and REPLI CATI ON- DELETE triggers
within the meta-schema and then pointing to the appropriate trigger
procedure files.
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File name

Description

GenSQ@.Schena. p

Using the current database map, builds a SQL Create Table file in
Microsoft SQL format which is used to construct a schema in Microsoft
SQL Server that matches the schema of the Progress source database
Generates a . sql file consisting of CREATE TABLE and CREATE

[ UNI QUE] | NDEX statements to properly develop an exact copy of the
Source schema on a Microsoft SQL Server database. This procedure also
adds a “prrowid” field in varchar format that holds the ROW D of the source
record.

GenSQLDi ff. p

Using the current database map, builds a SQL file in Microsoft SQL format
that is used to upgrade the target schema to match the source schema.
Generates a. sql file consisting of the necessary SQL commands needed
to bring the schema of target database in sync with the schema of source
db. Typically used after a schema upgrade to the source db.

LoadFi el ds. p

Used to populate the Mapping screen with Fields, corresponding to the
selected Table Map, that are not already mapped for replication.

LoadTabl es. p

Used to populate the Mapping screen with Tables, corresponding to the
selected Database Map, that are not already mapped for replication.

MapAl | Fields. p

Used to map all fields associated with a Table that has just been
auto-mapped.

MapFi el ds. p Used to cross-reference a single field in the Source table to a single field
in the target table.
SetAlias.p Creates Database Alias Names (Sour ceDB, SchenaDB, and Tar get DB)

and/or points them to appropriate Source, Schema and Target Databases
according to the current map in use.

repl _tnmpl\tnpl _replproc.p

Template File used by GenRepl Pr oc. p to create the processor library.

repl _tnpl\tnpl _nreplproc.p

Template File used by GenMassRepl . p to create the bulk copy library.

repl _tmpl\tplt_repl Trig.p

Template File used by GenRepl Tri gs. p to create the Replication
Triggers.

SetAlias.p

Creates Database Alias Names (Sour ceDB, SchenaDB, and Tar get DB)
and/or points them to appropriate Source, Schema and Target Databases
according to the current map in use.

SQLGenMassRepl . p

Used to generate bulk load procedures for Send-SQL.

SQLGenMSSAssi gn. p

Used to generate include files for field assignments for Send-SQL
procedures.

SQLGenRepl Proc. p

Used to generate replication procedures for Send-SQL.

SQLRepl Proc. p

Used to run Send-SQL replication procedures.
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File name Description
SQLRunRepl Proc. p Initializes the routines for SQLRepl Proc. p
pur gepro2ent.p As part of regular maintenance, this program is used to purge the following
tables:
* Ent_Alerts

* Ent _ThreadActDet
* Ent_ThreadActivity
* Ent_ThreadlLag

* Ent_ThreadErrors

To schedule a data purge, use the DATA_RETENTION_DAYS_ ENT
property.

Table 44: Secondary programs and files

Program Name Program Description

Repl Li b. i Contains forward prototype declarations for member functions contained
in the replication utility procedure library.

Repl Lib. p A procedure library containing internal procedures and functions used to
interface with the tables of the Replication Database and with appropriate
configuration and map files.

Table 45: Generated programs

File Name Function

One procedure for each replicating table containing
the logic to create a replication record for deletion.
where ddi r = Delete trigger directory Each procedure is created in the delete trigger
directory specified in the properties table.

<ddi r >/ d<dbNane>_<t abl eNanme>. p

Ex: bprepl\repl _d\dsports_customner.p

One procedure for each replicating table containing
the logic to create a replication record for creation or
where wdi r = Write trigger directory write. Each procedure is created in the write trigger
directory specified in the properties table.

wdi r/ w dbNane_t abl eNane. p

Ex: bprepl\repl _wwsports_custoner.p

A control procedure containing an individual procedure
. for each replicating table to handle all basic replication
pg: :; ?bl\lggENgﬁb![ zgl?gﬁlg;gp: Proc. p functionality between the source and target databases.
P P_ - ) These procedures are placed in the processor directory
where pdi r = Procedure Library directory specified in the properties table. There is a

repl proc. p control program for each database.

pdi r/ dbNane_r epl proc. p

Ex: bprepl \repl _proc\rpsports_custoner.p
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Replication procedure library

Table 46: Scripts

Name Description

purgequeue. bat The pur gequeue. bat file can be run in either

interactive or non-interactive modes. To set the script
to non-interactive mode, pass an input parameter of
1 when you run the file. For example:

bprepl\ Scri pt s>pur gequeue. bat 1

To run the script in interactive mode, do not pass an

input parameter. Interactive mode is on by default. If

set to interactive, the script purges all queue records.
In non-interactive mode, you can run the script in batch
regularly and delete replqueue records that are both

applied and audited.

Replication procedure library

The replication procedure library (Repl Li b. p) contains internal procedures and functions that handle general
utility functions, such as reading from and writing to configuration files, map files, and the replication properties
and controls tables. It is run persistently and is added to either the session or procedure super stack.

Replication procedure library (Repl Li b. p) reference:
* The replication procedure library returns the name of the kill event using RETURN- VALUE.

* It subscribes to the ReplLibPing event which requires an QUTPUT parameter of HANDLE type. It then returns
the handle of the persistent instance of the library. And it is used to determine if the procedure is currently
running.

* The replication procedure library publishes no events.

Member Functions

FUNCTION Description Parameters Return

f or mat Dat e Returns the input date value as a | NPUT DATE — The date to | CHARACTER-The
string in the form YYYY- Mt DD and | be formatted formatted date
appends Midnight in the format
HH: MM SSto it.

f or mat Logi cal Returns the input Logical variable as || NPUT LOQ CAL — The | NTEGER —a
either a 1 (True) or a 0 (False) in logical variable to be Zero for False
Integer format. converted values or a One

(1) for True values
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FUNCTION Description Parameters Return
get ModDat e Takes the input date and performs |1 NPUT DATE — The date to | CHARACTER - a
various manipulations to convert it |be converted string
into a string such as \Wekday, interpretation of
Mont h dd, yyyy. the date as per
Description
get ModTi ne Takes the input time as an integer |1 NPUT | NTEGER— An CHARACTER - a
and outputs it as a character string |integer value representing |string
in the format HH: MM SS (24 Hour |the elapsed time of the interpretation of
Time format). current day, in seconds the time in
“HH:MM:SS”
format
PROCEDURE Description Parameters

LoadConfi guration

Reads a pre-formatted configuration
file and places the appropriate
sections of that file into the control
and properties tables of the
Replication Database. This
procedure overwrites current
settings.

| NPUT CHARACTER - a string
representing the name of the file
from which to load.

LoadMapFi |l e

Reads a pre-formatted map file and
places the appropriate sections of
that file into the database, table, and

| NPUT CHARACTER — a string
representing the name of the file
from which to load.

field cross-reference tables of the
Replication Database. This
procedure overwrites current maps
with the same cross-reference
codes.

Replication processor

The replication processor, also known as the thread, is a batch program that periodically cycles through and
processes any replication queue records that were not applied to the SQL database. The name of the thread
is the timestamp and the number of the thread.

The cycle period is controlled by the sleep interval set by the Settings button on the Dashboard window of
the Pro2 wed interface. This value represents the number of seconds that the processor sleeps between cycles.
If the value is set to 0, then the batch session exits and must be restarted to resume processing of replication
records.

Replication threads

There can be up to five separate threads of replication processors running. For each thread, a separate
repl Bat ch. bat from bprepl\ Scri pts is run (For example: r epl Bat ch. bat, r epl Bat ch2. bat,
repl Bat ch3. bat corresponding to each thread.) Tables are assigned to specific threads in the Properties
window of the Pro2 web interface.
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Note: To increase the number of replication threads, contact your administrator to modify your license and
get additional threads.

For most implementations, one thread is typically enough to maintain pace with the changes to be replicated.
For implementations with very high transaction numbers, tables can be spread across up to five queues to
manage performance. Individual tables that have exceedingly high transaction volume or are of very high
priority for users of the target database can be assigned their own thread.

Other reasons to have tables in separate threads include running static reports on the target database for a
subset of tables. These tables are put in their own thread. When it is required to run the static report on the
target database, replication for that thread is stopped. Changes for these tables continue to accumulate. When
the report is completed, the replication processor for this thread restarts, catches up with the changes in the
queue, and then resumes processing the new changes.

Replication log files

Each replication processor writes to two log files r epl pr oc( YEARMVDD- t hr ead#) . | og and

repl | og( YEARWDD- t hr ead#) . | 0g, that are located in the operating system directory specified by the
LOG_DI RECTORY value in the properties table (by default bpr epl \ r epl _I og folder). Any errors encountered
and general information such as cycle start and stop time and number of records processed are captured here.

These files should be reviewed periodically and require periodic truncation, deletion, or archiving. When the
logging level option is set to a setting other than None, the replication processor generates basic log entries,
such as when procedure libraries are executed and when the processor queue is started and stopped. Each
level builds on the previous level. For example, the Moderate setting logs errors as well as the basic entries
generated by the Minimum setting.

Plan for disaster recovery with Pro2

The role of a Replicated SQL database in your business is a major point to consider in planning for Disaster
Recovery (D/R) in a Pro2 replication environment. Another point to consider is the size of your source and
target databases and the length of time required to restore and to reload the data to the SQL target.

When is it necessary to reset the SQL target database?

Generally, the target SQL database must be loaded whenever the source database or repl database need to
be restored from a backup. Bulk loading the data from the source OpenEdge database to the target SQL
database can take a long time. This time may range up to days depending upon the size of the database. Your
disaster recovery plan should be clear on what situations require a full bulk load of the data and the steps
required to do so.

To answer the question of when to reset, it is important to understand the role of RON D in the replication
process. The ROWN Dis the unique record identifier in the OpenEdge database. Pro2 uses the ROW D to store
and identify the corresponding record in the SQL database. Two important facts about how RON D's are assigned
in the OpenEdge database are:

* The order in which records are created and deleted determines their ROW D.

* When a record is deleted from the OpenEdge database, its ROW D can be used again for a subsequently
created record.

Therefore, even if you know which records were created and deleted during the time the source database or
repl database were lost and you reapply those changes to a restored version of the database, the ROWN D's
could be different than the original values stored in the target SQL database and any subsequent changes
result in invalid data in the target SQL database.
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Why back up the repl database?

The replication database contains valuable information. Understanding the roles of the various tables in the
replication database is helpful in determining a backup strategy for the replication database.

Reasons to back up the database are:

* The repl database contains all the mapping information for the replication of the databases, tables and fields
between the source and target databases.

* The repl properties file contain configuration settings such as log file location, logical delete tables and
specification of procedure templates which are stored in the Repl Pr operti es table.

* Ther epl queue table stores information about change events. This information includes the ROW D of the
record changed, event date and time, and queue thread.

Restrictions with online backups

You must be cautious when you use online backups as part of your disaster recovery solution. Some of the
important points to take note of are:

* The backups of the source database and the repl database could be out of sync depending on the timing
of the online backups for the repl database and the source database.

* The replication queue may have transactions that were not included in the backup of the source database
if the source database backup occurred first.

* The replication queue in the backup of the repl database might be missing committed transactions if the
repl database backup occurred first.

Progress recommends that online backups are used only in conjunction with after-imaging.

Pro2 and after-imaging

After-imaging can be enabled and an on the source database concurrently with Pro2 replication. If after-imaging
is enabled and running on the source database, then after-imaging does not need to be enabled on the replication
database. However, if after-imaging is not enabled on the replication database, the disaster recovery plan must
include re-seeding the target SQL database.

Pro2 and OpenEdge Replication

OpenEdge Replication is a Progress product that maintains a replicated copy of the source database as part
of a disaster recovery scheme. Pro2 replication can run concurrently with OpenEdge Replication. If the target
SQL database and the replication database are part of the disaster recovery solution, then the OpenEdge
Replication configuration must be modified to include them.
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