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OpenEdge Change Data

Capture and the ETL
Process




Intfroduction

Keeping the multitude of data sources housed within an organization updated is a
cumbersome and time intensive process. Having accurate data at your fingertips
helps drive business success, and the ability to precisely capture changes and
efficiently export and synchronize those changes with data repositories and
warehouses enhances visibility and operational productivity.

Progress OpenEdge Change Data Capture (CDC), a new OpenEdge 11.7 feature
enhancement, acts as a fracking mechanism that enables applications to implement
a process that automatically logs changes made to user tables in an OpenEdge
database. It also supports the automatic copying of subsets to change tables.

The data gathered through the change data capture process can be utilized by

a category of tools commonly known as ETL (extract, tfransform, load) processes
for analytics or reporting purposes. An example of how this data might be used is
to identify business trends using data housed in a data warehouse, whereby the
accuracy of that data has been provided by synching organizational data sources
using data which has been populated from OpenEdge CDC change tables through
an ETL process.

What is CDC?

Change data capture (CDQ) is an industry term used to describe the duplication of
subsets of OLTP data in an external dafa source with a relatively up to date version
of relational data. Implementations of CDC can involve an ETL application that
extracts individual data changes per table.

Using CDC in the OpenEdge database is a two-step process:

1. Enable CDC on OpenEdge database
2. Define CDC policies for user tables and fields
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Enable CDC on OpenEdge Database

CDC can be enabled in the database in two ways. The first is through a database
utility. The enablement installs the underlying product support for enabling CDC.
The data captured is controlled by using policies. Policies define what tables and
fields are tracked by the CDC. Policies can be created and managed using ABL
APIs or tools like OpenEdge Management (OEM) or OpenEdge Explorer (OEE). The
captured data is then stored in a source specific Change Table.

Steps to enable CDC on the database

proutil command is used to enable CDC on any given database(exampleCDCDB):

proutil exampleCDCDB -C enablecdc area “CDC Tracking Area” indexarea “CDC Index Area”

Above command enables CDC feature on database “exampleCDCDB” with area as
“CDC Tracking Area” and indexarea as “CDC Index Area”. The area in this command
specifies where the CDC tracking table will be located. The indexarea is where the
CDC indexes will be located. Both must be specified, they should be type Il areas.
The second way to enable CDC against the database is through OpenEdge Explorer
or OpenEdge Management.
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This method results in the same solution as using the database utility but is graphically driven.
This is done through the Database Administration tab by checking the “enable” link for Change
Data Capture.

File Edit View History Bookmarks Tools Help

) localhost:9090/mttool/enal ¥ = 4

€ @ localhost:9090/mttool/enablecdcjsp?key=localhostresource.database.loca c Q Search wBe +§ & O

:il ProgreSS Progress® OpenEdge® Management Hello, admin & 'ﬂ'

= Dashboard Resources Alerts (12) Library Reports Database Administration
Database Administration / Sports_cdc / Enable Change Data Capture

& Enable Change Data Capture

This database is not enabled for change data capture.

To enable this feature, verify that you have the required database license for

change data capture and provide the data area, index area details; then click
Enable Change Data Capture.

Setting the "Deactivate Index” as checked will create the change tracking table
with inactive indexes.
el

Data area: CDC_Track_Data
Index area CDC_Track_ldx ¥l
Deactivate Index: O

(D Enable change data capture | | € cancel |

HelpMe | Support | Privacy | TemsofUse | About

Copyright € 19842017 Progress Software Corporation andfor one of its subsidiaries or affiliates. All rights reserved

Then input the storage areas for each of the required areas.
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File Edit View History Bookmarks Tools Help

47 localhost:8080/mttool/enab > 4=

€ | @ localhost:2090/mttool/enablecdejspTkey=localhostresource.database local L Q, Search e ¥ & 9

» ProgreSss’ proqesss ooseises Mensgemen Hello, admin & ¥

= Dashboard Resources Alerts (12) Library Database Administration

Database Administration / Sports_cdc / Enable Change Data Capture

& Enable Change Data Capture
This database is not enabled for change data capture.
To enable this feature, verify that you have the required database license for
change data capture and provide the data area, index area details; then click

Enable Change Data Capture.

Setting the "Deactivate Index” as checked will create the change tracking table
with inactive indexes.

Data area: CDC_Track_Data r
Index area: CDC_Track_ldx e
Deactivate Index: O

Enable change data capture ! 0 Cancel ,

HelpMe | Support | Privacy | TermsofUse | About Copyright 17 Progress Software Corparation and/or ane of its subsidiaries or affiliates. All rights reserved.

To disable CDC on the database use:

proutil exampleCDCDB -C disablecdc
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Create Policies for User Tables
and Fields

After enabling the CDC on the database, capturing data with CDC requires you to create
policies that define the tables and fields that are tracked, and the amount of change recorded.
Create policies with the Database Administration Console of OpenEdge Management or
OpenEdge Explorer or through ABL API. Once the new policy is defined, created, and
committed, the policy becomes active and each fime a Create, Update or Delete (CUD) record
operation is executed, a record will automatically be written to the Change Tracking Table and
the Change Table assigned to the policy.

Policy Levels:

When defining a CDC policy, the level you specify determines the amount of change tracking
data collected. The following table gives a description of the data captured at different levels:

Change Level

Level Description Contains change Fieldmap?
Allowed?
Stores data in tracking table
0 Null No
only
Stores data in tracking table Reflects changed fields in v
es
only. Includes Fieldmap. update only
This level records the current ‘ ‘
Reflects changed fields in
2 (after) value of all CUD Yes
‘ update only
operations.
This level records both the
. previous (before) and current Reflects changed fields in vi
es
(aften) values of all CUD update only

operations.
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CDC Field Policy Table definition allows the policy designer to indicate which source fields are
of interest for data capture. There is one field policy per field value to be captured. The policy
designer can request identifying fields specifically tied o a field value and an optional index
based on those identifying fields.

The following table contains information on basic CDC schema and related tables:

CDC/Schema table name Description

) Defines a database fable for CDC and declares which changes the
CDC Table Policy

OpenEdge database will capture.

. . Defines specific fields for which changes should be captured. CDC Field
CDC Field Policy

Policy is optional.

_File table This is a basic schema table for table definitions

Source table This is the application table for which changes are tracked by CDC.

This refers to many individual Change tables implicitly, using references

CDC Change Trackin
9 J to the table Policy, and the table Policy’s source table, for individual

table
changes.

« All table Policies for a given source table use a single Change table,
which contains changes for the given source table only
» A Change table has a well-known, default name - the source table
name prefixed by “CDC_" and a table pub.customer would have a
CDC Change fable Change T.able pub.CDC_customer |
* |t is possible to have a custom Change table name, defined by the
DBA creating the CDC table Policy for the source table.
e The name of any Change table is contained in its corresponding

table Policy definition row.
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Steps to create the policy through ABL API

1. Create a policy using ABL command

//Create object for
cdcPol = NEW CDCPolicy().

cdcPol:CreateCDCPolicy( db, policyName, tableName, policyDesc ,policyState, policyLevel,
identifyingField, encryptPolicy,dataAreaName, indexAreaName,flds).

Db Name of the database
policyName Name of the policy
tableName Table name (ex customerorder)

. CdcTablePolicyLevelEnum Maximum (stating policy Level 3 which
policyLevel _
records both previous and current values)

<YES/NO> (tfo mark the CDC fields as Identifying fields and create an

identifyingField
identityingrieids index on the change table)

tionPoli <YES/NO> (to enable encryption on the change table using the same
encryptionPolic
yp y encryption policy that is in effect for the source table)

Name of a storage area where the change table is to be created (same

dataAreaName o . . .
name which is part of the structured file during DB creation)
Name of a storage area where the change fable indices are to be created
IndexAreaName L _ . .
(same name which is part of the structured file during DB creation)
Fids Fields for which data has to be captured (more than one field can be specified)
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CDC with policies created on the database now enables applications to determine the
changes made to user tables in a database. The changes that result from INSERT, UPDATE,
and DELETE operations in a user table are tracked, captured and stored in relational tables
called change tables. These change tables provide a view of historical data that has been
changed over time. The ETL process is a user application program. To understand ETL
applications using change data for analytics, we will explore the end to end flow of data from
the CDC process through ETL.

How the ETL Process Uses
Change Data from a CDC
Enabled Database?

~ _

UserData Record operations: create, update, delete, ..

CDC Internal Database Triggers

- 3

CDC Cache [CDC Policy Tables: _Cdc-Table-Policy, _Cdec-Field-Policy

4 4

0 Crange Tracking Taie Cdo-Crange-Tacing) Il = "

= _PolicHd _Trandd _Time-Slamp _ChangeSeq _Op Meta-data Columns  Usertata (cagtured data)

2 4 3

In Figure 1 we provide an abstract look at the end to end flow of the change data capture
process through to the ETL process. The brackets, labeled 1and 2 on the left, represent the
two high-level processes. Item 1 represents CDC. Item 2 represents a 3rd party ETL process.
Notice that there is overlap in the resources used by these two processes. This overlap is in
the CDC Change Tracking Table and the CDC change tables.
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As an example of how the ETL uses change data from CDC, we will use PDI spoon Editor to
build and monitor the PDI ETL processing.

Let’s create a fransformation.

1. Start PDI Spoon editor

Pentaho Data Integration

Waealcome Meet the Family Credits Get Support

Get the Most
From Pentaho

Let us help you become
an ETL, Big Data Master,

Tutorials & Videos =

Thanks far choasing Pentala Data Inlegration and gining a huge communily of wes and doevalogars contributing o (he kang-team
SUccess of his project. Your conlibulions holp e innovain and

prce eeny day
Herg ane some mstrections 1o halp you engsge and mdovs o callec ive project forwarnd

Maft Caslers, Chief of Data Infegration af Pantaho and Peone Alves, SVP Communiy at Penlaho
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2. Create a new Transformation either from the File menu or using the tool bar

% Spoon - three

File Edit Yiew Action Tools Help

51| [EIE] =] %|
_Job Icorme!

A% Transformation Il

]

B patabass Connection
[ Slave Server

s

(=]

3. Drag Input->Table input o the canvas from the left side design panel, using
Table input user can write sgl queries on the connected database

4, Right click on Table input on canvas and click on edit fo specify the connection
details for the database

% Spoon - Transformation 1 {changed)
File Edit View action Tools Help

EE R EE Comeet_-

5] View [ 27 Design ™. | |B8 wekome! [ 3¥ case 1 Afthvee  [3X Transformation 1 52
o — - | IIIDI®I-E5I[:‘>*| =z!a!£r|@| g! [roo% & -
[1‘ tondrian Input: ﬂ
: (7 oLap Input
LL Property Input
b [&] Rss nput
5 [, s3.csv input L_'!_.
[ sap tnput Table input
i---j-;snﬂmut —J
y
P [, mase input
S %ML Input Stream (: _ _,ﬂ
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5. Click on New... button. Database connection wizard will open

Table npast

Step e (TR

Connection |
L
[FELECT ¢values> FROM <table name: WHERE <(conditicns: ;|9
L _I_I
Lire | Cishuren O

Enable lazy correersion [
Replace varishles in serig [

Trsert data From step | 5]
eyt for each row? [0

Lt sizes |9 &

6. Provide input as given below:

Connection Name: exampleCDC

. Connection Type: Progress OpenEdge
Access: Native (JDBC)

. Host Name: localhost

Database Name: exampleCDC

Port Number: 5111

. User Name: Administrator

. Password: <Password>

S@Q 0o o0 U O

Click on Test to validate connection
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General
p'd"'.a"":Ed Connection Mame:
Cptions
Foaling exampls COC
Chuskering ek
Conmeckion Type: Settirgs
Crack ﬂ Hizesk Mare:
Oracle ROB | localhast L]
Palo MOLAP Server
Penkahao Data Services Diatabase Name:
Pastgre5oL
Progress OpenEdos [axarrﬂbCDC ¢
Redshift Paort Mumiber:
Remedy Action Request System
SAP ERP System 5111 ©
SAP HAMNA User Nanie:
S0Lite
5;.?-;5.;4_ | Adriniskratar &
Sybase A
e yhaselC Passweord:
Teradafa ll | SERERERRRRREE L
brcess:
habive (JDEC)
CDEC
INDI
Test | Featwelst | Explore |
Ok Cancel
7. Click OK

Database ConnectionTest M|

W [onnection to database [exsmpleCDC] is OK.
Hostname  :localhost
Port 5111
Database name :exampleCDC

o |

8. Click OK to close Database Connection wizard
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9. Change Step name fo FindUpdates

10. Type the SQL command as shown below which extracts all Change operations on
Employee table. In this example we are trying to query the change tracking table
fo get all operations performed (update/insert/delete) on the Employee table.

T ||

| Steprame [FindUpdates

' Cornection [opsdb =l edr | new, | wizard... |
SqL Gek S04 select skatement... |

==lect ot "_Recid", ot "_operation”.ct."_Time—Stamp" t=z from pub."_File" f inner join pub. " _Cdoc—Change—Tracking" _:Jo
on f."_File-Humbsr" = ct.'_Source-Table-Humbsr' where f.'_file-name" = 'employed’ and f."_Ownsr" = 'pub’

4 | o

Line Z Column &1

Enable lazy conversion [
Replace variables in script? r

Insert data from step | ﬂ
Execue for each row? [
Limi size [0 &

(2) Help | oK Preview Cancel

1. Click OK @ }

e
FndUpc - B,
Descripkicn. .

e N
| Run and Inspeck Data CTRL-F9 |
B ettt ...—......._.._:F.,._.,..-;g
13. To test, right click on FindUpdates in designer canvas Data Movement ¥
Change Mumber of Copies ko Start..

i)

12. Save transformation with name as FindUpdates

Copy CTRL-C
14. Click on Run and Inspect Data Dupliats

Delete DEL

Hide

[retach

Input Fields...
Cutput Fields. ..
Snitf: Test During Execution b

Check Selected Step(s)

ErranHanding.,
Presdew. ..

align | Distrbate ¥

Data Services r
Mapping...

Partitions:

Chusters.,.
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Check that you can see output for your table like the one below:

] Sooon - indupdate [-T= =l
e (8 Vew Lawn Toth Hep

o =] Ee &~ Commact =

n Lt 11 Pndhuapdida

= Findupdate

L 0T 15 K~ N
& R

& Cfsbratn

» Time-SUTg

15. Close the preview window.

With this step completed, you have successfully extracted data from change table. Likewise, we can
have use cases for extracting the data based on different conditions and below are few use cases:

Sample use cases which can help you in extracting changed data:

1. Find all changes known for a specific Source table, in change order:

When the Table Policy defines Level O or Level 1 change tracking, there is no Change fable
involved. Rather, the Change Tracking table identifies the type of Change and what Source table
row changed, among other information. This query will find all changes known for a specific Source
fable, in change order. The client application sets 2 parameters for the query — fable name and
owner name of the table. This query will find all changes known for a specific Source table, in
change order. The client application sets 2 parameters for the query - table name and owner name
of the table.
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select ct.* -- specify change tracking fields here.
fraom pub.” _File” £
inner join

pub. "_CDC—Iable-PDll-ﬂ"" tp

X

on .rowid = tp.”_Source-File-Recid”

and tp."_ Policy-Instance" = 0 -- Policy is current
inner join

pukb." Cdc-Change-Tracking™ ct

Ur;_tp. " Policy-Id" = ct." Policy-Id"

where £." file-name"™ = ? -— table name parameter from ETL app.
an f." Cwner™ = 2 —— table name parameter from ETL app.

order by tp."_Policy-Id", ct."_Sequence-Id"

Output for sample query:

select left(ct."_ Policy-1d",20), ct.’ ,

pub.”_ File” f inner join pub.” CDC-Table-Policy” tp on firowid = tp." Source-File-Recid"
and tp."_Policy-Instance” = 0 inner join pub.”_Cdc-Change-Tracking" ct on tp."_Policy-Id"
= ct."_Policy-Id" where £."_file-name" = 'tabl' and f."_ Owner" = 'pub’ order by

tp." Policy-1d", ct." Change-Sequence";

lefi( Policy-I1d.20) _ Tran-Id _Time-Stamp _Operation

pajSRqV9kqYtFOc2ALr 27996 2017-09-07 08:03:29:327 - 04:00

pal8RqV9kqgYtFOcZAlLIr 27996 2017-09-07 08:03:2 : 04:00

paj8RqVOkg YtFOc2ALlr 27996 2017-09-07 08:0 509 - 04:00

pajSRqQVOkgYtFOc2ALlr 27996 2017-09-07 08:03:29:5 04:00
2

paj8RgqV9kgYtFOc2ZAIJr 7996 2017-09-07 08:03:29:525 - 04:00

2. Find all changes known for a specific Source table for a specific time range: This use Case gets all
the changes that exist in the Change Tracking table for a given Source table, for a specific time range. 3.
Find all changes known for a specific Source fable using CDC Scalar functions

select ct."_ Policy-Id", ct."”_ Partition-Id", ct."_Recid",
—-— Source table recid, partn id
from pub.” File” f
inner join -
pub.” CDC-Table-Policy"™ tTp
on f.rowid = tp."”_Source-File-Recid”
and tp." Policy-Instance" = -=— Policy i= curren
inner Join B
pub."” Cdec-Change-Tracking" ct
on tp." Policy-Id" = ct." Policy-Id"

where £." file-name®™ = ? -=- table name parameter from ETL app.
an f.":C-w_ﬁa:" = 7 -=— table name parameter from ETL app.
nd ct.” Time-Stamp™ between ? and ? -- time range parameters from ETL
group by ct.” Policy-Id", ct." Partition-Id", ct."_Recid" ;

e e e e e e e e

The 2nd step uses a query which gives a Result Set of the set of changes for each given recid from 1st query,
in change sequence order.
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select ct.* -— specify change tracking fields here.

| from pub." Cdc-Change-Tracking" ct

| where ct.” Policy-Id" = 7 -= policy id from 1=t gquery.

| and ct.®™ Partition-Id" = ? —— partition id from 1st gquery.
and ct.“:Rec;d" = ? -— recid from l1st query.
order by ctl." Change-Sequence" —-- should map to index Part-Rec-Id

-= since leading keys are const parameters

Output for sample query:

select lefi(ct.” Policy-Id".20).ct. “Partition-Id", ct." Recid" from pub." File" f inner join
pub." CDC-Table-Policy” tp on frowid = tp." Source-File-Recid" and tp." Policy-Instance

left(_Policy-1d,20) _Partition-Id _Recid

13784
13785
13786
13787

pajBRqVo9%kqYtFOcZALIr
paj8RgVokq YtFOc2ZAllr
pajSRqVokqYtFOc2 AlLlr
paj8RgVo9kqgYtFOcZALIr

pai8RqVo9kqYtFOcZALlr 13788

3. Find all changes known for a specific Source table using CDC Scalar functions
This use case also shows how the SQL CDC function CDC_get_changed_columnsQ can be used to
understand and process change data and propagating change details to the data warehouse, and by
using SQL Scalar function

select fldl, fld2, f1d3, fld4, flds, flds&, £1d47, fl1d%, fidiQo, fidii,
£idlz,
Ip fi1, ID f2, ID f£3,
"_Cpe:aticn",
CDC_;EE_C‘.’EE..'EgEd_CD;.'.iI!‘.."ES i:p'.}l’:.CDC_ItE‘.IT., _C':'EE‘.'EQEE—F::.EJ.:}.TI'.E.E} as gcc
from pub." Cdc-Change-Tracking" ct
inner join -
p'ab.CDb_It‘.err. c -— assumed Change table name.
| on ct." Change-Segquence™ = c¢." Change-Segusnce"”
| where ct."_Pcl:cE-Zd" = 7 — policy id from lst case.
| and ct.” Partition-Id" = ? -— partition id from l1st case.
and c."uCpe:at:ﬁ.on" = 3 -— optional - exclude Before Update
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Output for sample query:

select coll, col2, col3, ct." Operation", left(CDC_get changed columns (pub.CDC _tabl,

" Change-Fieldmap™).10) as gcc from pub." Cdc-Change-Tracking" ct inner join

pub.CDC tabl c on ct." Change-Sequence" = ¢." Change-Sequence" where ct." Policy-Id"
='paj8RqVOokqYtFOc2AlJrDg' and ct." Partition-Id" =0 and c." Operation" !=3;

COL1 COL2 COL3 [Operation GCC

Conclusion:

Drive data accuracy across the business with OpenEdge Change Data Capture. As a new
component of the Advanced Enterprise Edition, OpenEdge CDC allows you fo quickly identify,
frack and save all changes within the OpenEdge database while increasing efficiency for

ETL synchronization with other data sources, repositories or data warehouses. It guarantees
accurate tracking regardless of where data changes occur, with configuration flexibility to track
the changes that matter most without having to make changes to the application.

For more information on how OpenEdge CDC works check out: our ondemand webinar, these
videos, or test drive OpenEdge 11.7 for 60-days

Contact Us
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