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DATA REPLICATION SOLUTION 

IN BOTH DIRECTIONS
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About Proginov…

o Est. 1996 near Nantes

o A staff of 300 people

o 2 private datacenters

o More than 14 000 OpenEdge databases in production
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About Nantes…
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… and about us

/ Clément Brodu

o OpenEdge Software Developer at Proginov since 2016

o Framework Team since 2017

o DevOps Team since 2018

/ Patrice Perrot

o OpenEdge Software developer since 2001

o Software Optimisation since 2005

o At Proginov since 2008

o DBA since 2010
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Data Replication
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Context

/ Apps in production with OpenEdge 10 and OpenEdge 11

/ Start new apps with OpenEdge 12

/ Need to centralize data/metrics in a centralized databases 

/ No compatibility between 3 OpenEdge versions 

o OE12 client can connect to OE12 and OE11 databases

o OE11 client can connect to OE11 and OE10 databases

12
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Context

/ Feed and consult a centralized database
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Constraints 

/ 6 databases – 465 tables

/ Many (many) tools, screen, batch

/ Tools runnable everywhere for DBA

/ Data provided from everywhere

/ Edit Virtual System Table (VST)
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Constraints 

/ We were in 2022… 

/ 40 days before production

o 30 June 2022

/ Databases with 1,5 TB of data

o Automatic data purge after 3 years

o Not allowed to consume more than 2,2 Tb

/ Need Bidirectional replication, but not full replication

o Need recent data everywhere (6 month)

o Older data could be only in 1 databases
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Options

/ Replication with Triggers ?

DISABLE TRIGGERS instruction

Hard to maintain

/ Replication with Pro2 ?

Unidirectional

Need change table definition on database

based on Triggers (OE10)

/ Webservices and PASOE or AppServer

Many programs, procedures and windows to modify

Need a completely new architecture

Need to update the VST

Some processes are based on lock

/ Homemade replication System

Change the connected database, it’s ready to go

Need to create all the replication logic



1111

Propriété de PROGINOV – reproduction interdite / Page 11

What was the plan

/ Add a new OE 11 database

o Can be used from OE 12

/ Create batch process in OE 11 

o Can access both databases

o Replicate data 

/ Find a Change Tracking System

o For OpenEdge 11

o For OpenEdge 10
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What was the plan
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What was the plan

/ Find change tracking tool for OpenEdge

/ Tool need to provide 

o Change type (Create / Update / Delete)

o Old Primary Key

o New Primary Key
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Change Tracking Tools 

/ OpenEdge 11

/ OpenEdge 10

o CDC not available

o OpenEdge Auditing
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CDC vs Auditing

/ Similar purpose and operation

o Use policies to define what to track and how

/ CDC 

o Can’t deal with lob

o Data in relational form

o Can add custom index

/ Auditing

o Create many records per changes

o Data in custom form, not easy to deal with

o Data stored as string with American format (date MDY,…)

o Secured with permissions
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Change Data Capture
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Enable CDC

/ Create add_cdc.st

/ Enable CDC on database
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Enable CDC

/ Add policy to track change on table « Item »
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Enable CDC

/ Add policy to track change on table « Item »

o New table « cdc_Item »

• … and all other fields

o Linked to « _Cdc_Change-Tracking »
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Create

Update

How CDC works

/ 1 header per action

/ 1 or 2 « cdc_Item » per change



2121

Propriété de PROGINOV – reproduction interdite / Page 21

Usage of CDC

/ Retrieve changes information
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Auditing
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Enable Auditing

/ Create add_audit.st 

/ Enable Auditing on database

/ Load default policies

o auditing/policies.xml
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Enable Auditing

/ Set Table policy
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Enable Auditing

/ Set Field policy
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Enable Auditing

/ Set User Permissions
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How Audit Works

/ 1 header per change

/ 1 « aud-audit-data-value » 

o per field of primary key

Create

Update



2828

Propriété de PROGINOV – reproduction interdite / Page 28

Usage of Auditing

/ Retrieve changes information
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Problems to manage
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Increase –L 

/ 1 change = 4 records (average)

/ More records to write = more locks 

/  multiply “–L” by 6

Without Auditing With Auditing

Create/Update/Delete Item Create/Update/Delete Item

- Create _aud-Audit-Data

- Create _aud-Audit-Data-Value *

Without CDC With CDC

Create/Update/Delete Item Create/Update/Delete Item

- Create _Cdc-Change-Tracking

- Create Cdc-Item *
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Cleanup Tracking tables

/ Easy with CDC 

o done in the change loop

/ Harder with Auditing

o Need OE10 to write/delete VST

/ Solution

o Add new table « audit_to_delete » 

• New DB

o store GUID to delete

o Run batch process to delete records
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Transaction & Data integrity

/ Ensure transaction are completed before replication

/ Check if CDC/Auditing records are locked

o If locked, the transaction is not finished
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Avoid infinite loop

/ Create / Update / Deletes

o from DB11 to DB10 will create new records in Auditing tables

o from DB10 to DB11 will create new records in CDC tables

/ Use a dedicated “SyncUser”

o Ignore everything from this user 



3434

Propriété de PROGINOV – reproduction interdite / Page 34

Adapt existing purge process

/ Add purge processes for new database (OE 11)

o Same principle than OE10 

o Shorter retention (~6month)

/ Use the “SyncUser” to ignore deletion and avoid propagation of removed data
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Sequences management

/ Each database has its own sequences

o Both could create data with same Id:

/  Define how to deal with sequences between databases

o Increment 2 by 2

o Even on OpenEdge 10 / odd on OpenEdge 11

/  Resync sequences to stay with close values
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Choose unique index 

/ Some tables do not have a unique index

/ Determine which index should be used

o “should be unique” index 

/ Identify it with comment in “_Desc”

/ Allow to generate audit and CDC policies and replication scripts
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Queue Management

/ Scale and prioritize replication to avoid latency

o Define table with higher importance

o Define the right number of batch processes

o Adjust the replication logic between table
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Administrate Replication

/ Make it easy, automate everything you can !

o Enable CDC / Auditing

o Policy Creation / Update

o Replication script generation

/ New Database for settings

/ Administration console
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Propagate replication programs

/ Every replication settings are saved in our admin database

/ Replication programs are generated and editable from console

/ Programs are stored as blob in database

/ Programs are versioned in database

/ Batch session 

o COPY-LOB in temp directory

o Execute
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Go to Production
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Create a new database

/ Existing OpenEdge 10 Database 

records
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Create a new database

/ Existing OpenEdge 10 Database 

o Enable Auditing

Auditing records appeared with new records
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Create a new database

/ Create a temporary OpenEdge 10 database

o Duplicate the db with “probkup” + “prorest”
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Create a new database

/ Create a temporary OpenEdge 10 database

New Auditing records since backup

CUD records since backup
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Create a new database

/ Create a temporary OpenEdge 10 database

o Remove all audit records in existing database

• Remove CUD happened before backup in auditing table
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Create a new database

/ Create a temporary OpenEdge 10 database

o Other Proginov operation (convert to UTF-8,…)

• Need to disable and remove all Auditing stuff

UTF-8
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Create a new database

/ Create an empty OpenEdge 11 Database
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Create a new database

/ Create an empty OpenEdge 11 Database

o Import recent data (~6 month) for each table (buffer copy or binary dump-load)
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Create a new database

/ Create an empty OpenEdge 11 Database

o Enable CDC
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Create a new database

/ Start real time replication !
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And then… deal with reality
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0 changes, really ? 

/ Not that easy 

/ CDC or Auditing create new records for every CUD

/ 1 change = 4 records

/ Same problems with large transactions

Without Auditing With Auditing

Create/Update/Delete Item Create/Update/Delete Item

- Create _aud-Audit-Data

- Create _aud-Audit-Data-Value *

Without CDC With CDC

Create/Update/Delete Item Create/Update/Delete Item

- Create _Cdc-Change-Tracking

- Create Cdc-Item *
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Long Transaction and BI

/ In case of a transaction that lasts a long time

o All Create Update Delete will be added to the BI

o … And all the Auditing / CDC changes !

/ The more processes there are, the more BI is likely to increase

/ Replication processes come into play !

/  Transaction must be as quick as possible
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Lock Table Entries

/ Pay attention to –L with massive deletions

o Delete 13970 records of OrderLine

/ Before, only 1 lock at a time

/ Now, each deletion add 2 locks until the end of transaction

/ Multiply « –L » by 40 instead of 6

o 20K -> 120 K -> 800K 

/ Do smaller Transaction (200 per 200 for example) !

Case Most Locks BI (Mb) AI (Mb)

OE10 1 8.8 8.6

OE10 Audit 125 733 61.9 61.6

OE11 1 8.8 8.6

OE11 CDC 27 944 21.1 20.6
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Index Entry Locks (IEL) – The Phantom Keys

/ Replication process deletes many record in auditing and CDC tables

/ Every value of Unique Index are kept by Progress (as Phantom Key)

o Used in case of transaction rollback, to ensure we can rollback

/ Those IEL will have big impact on performance

/  Use IdxCompact and other tricks (see last year conference)
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Reduce the number of changes

/ Use variables ! 

increase prices by 10%
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Reduce the number of changes

/ Use temp-table… 
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Reduce the number of changes

/ Use temp-table… and transactional packet

o Better for BI, AI and performance
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Reduce the number of changes

/ Use BUFFER-COPY with ASSIGN

o ASSIGN then BUFFER-COPY = 1 create and 1 update 

o BUFFER-COPY with ASSIGN = 1 create
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Settings Audit / CDC

/ After 3 months analysis watching changes on identifying fields 

/ If identifying fields are immutable, change CDC level from Maximum to Medium

o The before value in records will not be created 

o It might save time !
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Conclusion
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Can it fit to your need ?

/ No high frequency update on same records on both sides

o Good for analysis or metrics

/ No critical data, still a custom tool

/ For us, average of 16 000 records / minute (2 months average)

o 50 replication batch sessions 

o 25 cleanup processes

o Could be faster without network constraints
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Analyze What are the 
needs ?

Which tools 
?

POC Try CDC Try Auditing

Dev Management 
Console

Batch 
programs

Automate

Go to 
Prod

Create new 
DB

Enable 
features

Replicate 
data

Optimize
Fix 

performance 
issues

Improve 
queue

How much time ?

/ 3 hours

/ 8 hours

/ 38 hours

/ 12 hours

/ Still active
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Result
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Any questions ?
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+33 (0)2 51 70 93 93

www.proginov.com

+33 (0)2 51 70 93 93

www.proginov.com

+33 (0)2 51 70 93 93

www.proginov.com
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