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// About Proginov...

OUR BUSINESS

PUBLISHER

OUR BUSINESS

HOST

OUR BUS

INTE

o Est. 1996 near Nantes OURBUSINESS
o A staff of 300 people SUFEORT
o 2 private datacenters &E

o More than 14 000 OpenEdge databases in production
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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

OpenEdge Software developer since 2001
Software Optimisation since 2005

At Proginov since 2008

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

» Progress’ 12

OpenkEdge’
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// Context

/| Feed and consult a centralized database

OE10 J OE1 J OE12 J

Proginov ERP Proginov ERP Proginov ERP
1 [1] Vi1 viz2

-
-
-1

~
~—

T DBA Tools b4 DBA Tools b4 DBA Tools
>y V10 >y Vi1 >y viz2
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// Constraints

| 6 databases — 465 tables
/ Many (many) tools, screen, batch

/ Tools runnable everywhere for DBA

/ Data provided from everywhere

Quality

/ Edit Virtual System Table (VST) Frofiler

PROG/NOV
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// Constraints

/ We were in 2022...

DeEADLINE

& —

/ 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

PROG/NOV
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// Options

/ Replication with Triggers ?
X DISABLE TRIGGERS instruction
X Hard to maintain

/ Replication with Pro2 ?
X Unidirectional

X{ Need change table definition on database
X based on Triggers (OE10)

/ Webservices and PASOE or AppServer
X Many programs, procedures and windows to modify
X Need a completely new architecture
X Need to update the VST
X Some processes are based on lock

/ Homemade replication System
Change the connected database, it's ready to go
A. Need to create all the replication logic

L

PROG/NOV
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// What was the plan

CE1D

J OEN J DE12 J
Proginov ERP Proginov ERP Proginov ERP
/ Add a new OE 11 database {.‘”" } {. Vi1 } [.vu }

o Can be used from OE 12

/ Create batch process in OE 11
o Can access both databases
o Replicate data

~

P
\J:I\ Replication

o For OpenEdge 11 . 4

/ Find a Change Tracking System

o For OpenEdge 10

PROG/NOV
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// What was the plan

r |
L BN

changeType = GetChangeType().
CASE changeType:
WHEN "Create" THEN
DO:
newPrimaryKey = GetNewPrimaryKey().
FIND FIRST Itemll WHERE Itemll.Itemnum = newPrimaryKey NO-LOCK NO-ERROR.
CREATE Itemlo.
BUFFER-COPY Itemll TO Iteml@®.

END.
WHEN "Update" THEN
DO:
oldPrimaryKey = GetOldPrimaryKey().

newPrimaryKey = GetNewPrimaryKey().
FIND FIRST Iteml® WHERE Iteml®.Itemnum = oldPrimaryKey EXCLUSIVE-LOCK NO-ERROR.
FIND FIRST Itemll WHERE Itemll.Itemnum newPrimaryKey NO-LOCK NO-ERROR.
BUFFER-COPY Itemll TO Iteml0®.

END.

WHEN "Delete" THEN

DO:
oldPrimaryKey = GetOldPrimaryKey().
FIND FIRST Iteml® WHERE Iteml®.Itemnum = oldPrimaryKey EXCLUSIVE-LOCK NO-ERROR.
DELETE ItemlO.

END.

END CASE.

A v
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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

PROG/NOV
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// Change Tracking Tools

/| OpenEdge 11

OpenEdge Change Data Capture

Track and save changes in the OpenEdge RDBMS to support
accurate synchronization with multiple data sources throughout the

business.

TRY OPENEDGE 12 SERIES

/ 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 X Can't deal with lob
o Data in relational form
o Can add custom index

o A. Create many records per changes

A, Data in custom form, not easy to deal with

A, Data stored as string with American format (date MDY,...)
Secured with permissions

PROG/NOV
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Change Data Capture
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// Enable CDC

/ Create add_cdc.st

add_cdc.st

#

d "CDC_Track_Data":200,64;512 .
#

d "CDC_Track_Idx":201,1;64 .

/ Enable CDC on database

# add CDC areas

prostrct add %DbName% add_cdc.st
# enable CDC

proutil %DbName% -C enablecdc area CDC_Track_Data indexarea CDC_Track_Idx

PROG/NOV
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// Enable CDC

/ Add policy to track change on table « Iltem »

L

r B |
initialize_cdc.p L N
service = new OpenEdge.DataAdmin.DataAdminService(ldbname(1)).
tableName = "Item".
tablepolicy = service:NewCdcTablePolicy(SUBSTITUTE("cdc-policy-&1", tableName)).
tbl = service:GetTable(tableName ,"PUB").
ASSIGN
tablePolicy:Table = Ebl
tablePolicy:Level = CdcTablePolicylLevelEnum:Maximum /% medium i1f the primary key is immutable %/
tablePolicy:State = CdcTablePolicyStateEnum:Active
tablePolicy:IdentifyingField = YES
tablePolicy:EncryptPolicy = no
tablePolicy:ChangeTable = SUBSTITUTE("cdc_&1", tableName)
tablePolicy:ChangeTableOwner = "pUB"
tablePolicy:DataArea = service:GetArea("CDC_Track_Data")
tablePolicy:IndexArea = service:GetArea("CDC_Track_Idx")
tablePolicy:Description = SUBSTITUTE("CDC policy for table &1", tableName)
FOR FIRST _file WHERE _file-name = tableName NO-LOCK,
EACH _field WHERE _file-recid = Recid(_file) NO-LOCK: /# track changes on each fields in the table */
fieldPolicy = service:NewCdcFieldPolicy().
tablePolicy:FieldPolicies:add(fieldPolicy).
fieldPolicy:Field = tbl:Fields:Find(_field._Field-Name).
fieldPolicy:IdentifyingField = IF _field._Field-Name = "Itemnum" THEN 1 ELSE 2. /% position in primary key */
END.
service:CreateCdcTablePolicy(tablePolicy).
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// Enable CDC

/ Add policy to track change on table « Item »

o New table « cdc_ltem »

_Tran-id _Tran-id Ty
_Time-5tarmp _Time-5tarmp 99/99,/9999 HH:MM:55.555+ HH:MM
_Change-5equence _Change-5equence zzzrrrzzy
_Continuation-Position _Continuation-Position 9
_Arraylndex _Arraylndex zz77ETFEy
_Fragment _Fragment 77777IFry
_Operation _Operation = =20
lternnum ltem Mum Zzzrrrrrry
[temMame lterm Mame x(25)
Price Price -x »axx »2009
* ... and all other fields

o Linked to « _Cdc_Change-Tracking »

PROG/NOV
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// How CDC works

/ 1 header per action Cac.Change-Tracking
_Change-Seguence
" wetem |

/ 1 or 2 « cdc_Item » per change _operation
_Source-Table-Mumber
_change-Sequence
_operation

[temnum
[temnum
[temiame
[temiMame
) Price
Price

Change-5equence Operation Source-Table-Mumber P

Create
| 1 1 3

R A nA R 2.
_Change-5equence Operation  tem Mum kem Name ‘ Price
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' T OO M 100 e D000
2 3 100|tem 100 ?
Update > 2 4 200 item 100 Updated ?
PROG/NOV
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// Usage of CDC

| Retrieve changes information

r 1
oo e

DEFINE BUFFER Cdc-Change-Tracking FOR sp2kll._Cdc-Change-Tracking.

ohelper = NEW CDCTrackingHelper ("Item" , BUFFER Cdc-Change-Tracking:HANDLE ).
sourceTableNumber = ohelper:SourceTableNumber.

FOR EACH Cdc-Change-Tracking WHERE Cdc-Change-Tracking._Source-Table-Number = sourceTableNumber NO-LOCK:

CASE Cdc-Change-Tracking._Operation:
WHEN 1 THEN changeType = "Create".
WHEN 2 THEN changeType = "Delete".
WHEN 4 THEN changeType = "Update".

END CASE.

FIND FIRST cdc_Item WHERE cdc_Item._change-Sequence
AND cdc_Item._operation

cde_Item.Itemnum.

cdc_Item.Itemnum.

Cdc-Change-Tracking._change-Sequence
Cdc-Change-Tracking._operation NO-LOCK NO-ERROR.

newPrimaryKey
oldPrimaryKey

IF Cdc-Change-Tracking._operation = 4 THEN /% UPDATE - %/

DO:
FIND FIRST cdc_Item WHERE cdc_Item._change-Sequence = Cdc-Change-Tracking._change-Sequence
AND cdc_Item._operation = 3 NO-LOCK NO-ERROR. /#* before values record */
oldPrimaryKey = cdc_Item.Itemnum.
END.
/% Do, .xeplication ... #/
END.
[ |
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// Enable Auditing

/ Create add_audit.st

r Y
add_audit.st o0 e
#
d "AuditData":210,64;512 .
#
d "AuditIndex":211,1;64 .
|\ 4

/ Enable Auditing on database

# add Auditing areas

prostrct add %DbName% add_audit.st
# enable Auditing
proutil %DbName% -C enableauditing area AuditData indexarea AuditIndex

/ Load default policies
o auditing/policies.xml

PROG/NOV
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// Enable Auditing

/ Set Tab I e p O I i Cy Audit Policy Maintenance = O X
File Paolicy Help
Working database: sp2kl10 w
Available Audit Policies
Audit policy name Audit policy description Active
App-Schema Application schema changes YES |
Application Application events [context and event groups] YES
Database Encryption Audit database encryption feature administration YES
PSC-Audit Audit policy and administration YES

Policy Audit Tables | Audit Fields | Audit Events |

Selected Audit Tables
Table name S0L Owner Create Update Delete

_MMEM_

—Audit Table Details

Table name: ltem i SAQL Owner: PUB

Audit create level: Audit table but do not store initial values [Min] ~ Create event id: 1 recordffield

Audit update level: Audit table but do not store old and new values [Min] - Update event id: 1 recordffield

Audit delete level: Audit table but do not store deleted record [Min] e Delete event id: 1 recordffield

PROG/NOV
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// Enable Auditing

/ Set F ie I d po I icy Audit Policy Maintenance = O X
File Paolicy Help
Working database: sp2kl10 w
Available Audit Policies

Audit policy name Audit policy description Active

App-Schema Application schema changes YES |
Application Application events [context and event groups] YES

Database Encryption Audit database encryption feature administration YES

PSC-Audit Audit policy and administration YES

Policy | AuditTables Audit Fields | Audit Events |

Overridden Audit Fields
Table name S0L Owner  Field name Create Update Delete Identifying ~

tem " PUB temnum [Standard (| recfid) [Full (i recild) _[Standard (L rechid) | 1|

MNOTE: Any fields not shown in the browse will inherit the auditing settings of the table!
—Audit Field Details

Table name: ltem S0QL Owner: PUB

Field name: ltemnum #H @ Identifying field Ordinal Position: 1
Audit create level: Audit this field's value [Std] v @ 1 recordffield
Audit update level: Audit this field; record old and updated field values[Fu - @ 1 recordffield
Audit delete level: Audit this field's value [Std] > @ 1 recordffield

PROG/NOV
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// Enable Auditing

/ Set User Permissions

-Edl't Audit Permissicns (sp2k10) >

| J |Jzerd Permizzion & |
SvMC_USER Audit Data Archiver

J SYMC_USER Audit D ata Reporter

i
i
J v

Userd: SYMC_USER

Perrmizzion: Audit Data Archiver

Grantar: DBA_ADMIM_USER

Comments: ™

v
B Can Grant Permissions for Audit D ata Archiver

[arant Save Cancel Revake Help

| User ID:

PROG/NOV
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// How Audit Works C _awauieda

_audit-data-guid
_event-id
/ 1 header per change &>
_Event-context
_luser-id
/ 1 « aud-audit-data-value »
o per field of primary key — ~sudi-data-gud
_field-name
[temi
seme _Dd-string-value
Bri
e __Mew-string-value
Audit data guid Event id Event context Create
n'YJgriQ R Xv EX44662W DG PUB.temi100
nYJgrQRJXv EX44YN2WDQ 5101 PUB .kem200
Update Audit data guid Field name Diata type cnde‘OId string value Mew string value
ny Y oG RJXvEX44662WD3Q |temnum
» e JgiQ R Xv EX44YN2WDQ  kemnum 4100 200
PROG/NOV
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// Usage of Auditing

| Retrieve changes information

END.

DEFINE BUFFER b_aud-audit-data FOR sp2k10@._aud-audit-data.
DEFINE BUFFER b_aud-audit-data-value FOR sp2k10._aud-audit-data-value.

change_event:
FOR EACH b_aud-audit-data

WHERE b_aud-audit-data._Event-context BEGINS SUBSTITUTE('Pub.&1&2', "Item", CHR(6)) NO-LOCK
BY _Audit-date-time

CASE b_aud-audit-data._Event-id:
WHEN 5100 THEN changeType = "Create".
WHEN 5102 THEN changeType "Delete".
WHEN 5101 THEN changeType "Update".
END CASE.

1}

/* get key from _event-context i1f change i1s not on identifying fields =/

ASSIGN
identifyingFields = ENTRY(2, b_aud-audit-data._Event-context, CHR(6)).
oldPrimaryKey = INTEGER (ENTRY(1, identifyingFields, CHR(7))).
newPrimaryKey = oldPrimaryKey.

/% get key from _aud-audit-data-value i1f change is on identifying fields =*/

FOR EACH b_aud-audit-data-value WHERE b_aud-audit-data-value._Audit-data-guid = b_aud-audit-data._Audit-data-guid
AND b_aud-audit-data-value._Field-name = 'Itemnum'
AND b_aud-audit-data._Event-id = 5101 /# UPDATE %/ NO-LOCK:

ASSIGN
oldPrimaryKey = INTEGER(b_aud-audit-data-value._old-string-value)
newPrimaryKey = INTEGER(b_aud-audit-data-value._new-string-value).
END.
/* Do replication ... */
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Problems to manage
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// Increase —L

Progress Documentation » Startup Command and Parameter Reference » ..

Lock Table Entries (-L)

/ 1 change = 4 records (average)

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 *

/ More records to write = more locks

/ E4 multiply “~L” by 6

PROG/NOV
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/1 Cleanup Tracking tables

OE10 J OEN J OE12 J

| Easy with CDC [

. Proginov ERP Proginov ERP Proginov ERP
o done in the change loop V10 V11 V12

/ Harder with Auditing
o Need OE10 to write/delete VST

/ B4 Solution
o Add new table « audit_to_delete »
- New DB
o store GUID to delete
o Run batch process to delete records e
[ Au;‘::"; \]:[\ Replication

PROG/NOV
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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

change_event:
FOR EACH Cdc-Change-Tracking WHERE Cdc-Change-Tracking._Source-Table-Number = sourceTableNumber NO-LOCK :
/% try exclusive lock to make sure the transaction i1s not in progress #*/
FIND FIRST Locked_Cdc-Change-Tracking WHERE ROWID(Locked_Cdc-Change-Tracking) = ROWID(Cdc-Change-Tracking )
EXCLUSIVE-LOCK NO-WAIT NO-ERROR.
IF AVAILABLE Locked_Cdc-Change-Tracking THEN
/% OK */

PROG/NOV
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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
| £4 Use a dedicated “SyncUser”

o Ignore everything from this user

PROG/NOV
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// 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

DE10 J DEN J

X e

- y
Cleanup /P N
{m e } \J/ Replication

., A

PROG/NOV
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/1 Sequences management

/| Each database has its own sequences
o Both could create data with same Id:

Item.Itemnum = NEXT-VALUE(NextItemNum)

/ 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

- |
SEQUENCE UPD seq master UPD seq Slave
Seq copiée Wal Masgt Inc Mast Val Slave  Inc Slave & ch_num_comect ch_num_comect
cb_num_comect LY 2 50 2
b num exract a1 2 an 2 Cur Val: 51 CurVal: 50
cb_unig_id 81 2 20 2 Inc: 2 Inc: 2

PROG/NOV
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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

PROG/NOV
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/1 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

Propriété de PROGINOV — reproduction interdite / Page 37
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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

— . S . —
B <insert SmartWindow title> = (m] X
p— - - - <insert SmartWindow title:
/ V Admlnlstratlon conSOIe Base Master Port number of master DB Machine for master DB Db slave _ Port for db siave Machine DB Slave Audk active CDC Active sur Slave Liste des _sequence non copides

col cpto 12 yes yes
ges ger Ino e Create
oul ouli 12 yes yes
P - . prowe 112 yes yes Update
ek rele 2 yes yes RLV_mesure
xre e 12 yes yes

Desactive

Detai Table
MASTER SLAVE SEQUENCE

DB: prof DB: prof Seq copiée Val Mast Inc Mast Val Slave Inc Slave & Seq NON copiée
— e sessionid 9587 2 95876 2
Master Machine: Machine:
Active Active
CONNECTE CONNECTE
Version O 10 Version OF: 11
UPD seq master UPD seq Slave
Cur Val: 95,873 Cur Val: 35,876
Inc: 2 nc: 2
Activer pour les tables Activer pour les tables

PROG/NOV
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// Propagate replication programs

very replication settings are saved in our admin database
eplication programs are generated and editable from console
rograms are stored as blob in database

rograms are versioned in database

Parametrage transtet e profgny et rofge12 x
Tate Loce 8o Demerbstermect Dot eust Proé Kerdcaton Meder M Achve LEVEL Compd AC Wertiaton Sive S scve Comed € [
wamnce _seaecs T 100 Mo W e Moo |
camee 7 TR TES 100 sessonid corcales e Yo ok
CalTmelia 7 TRFEN TES  100sessond coler cobeinens catee Yo Ye ok

x| - Erecuatietne 7 TRREN ¥ES 10 sessend s e Yo 22 Yo ok
Usnglves 7 TREEN YES Tseswond wodinens Yo 22 Yoo ok

Jrol o Joad ey & cder TR YES | 100semcnsd Yoo 22 Yo o

ol delete__ Mears & mpganer TRE YES | 100sessond e e o

oad e 8 onder TREE YES 100 sessons Yo 23 Yo

FrfieSeown 7 TR YES | \00sesmonsd Ve e ok

frloupute Fher oo ot TRE YES | 100semcnsd Yo 2 Yoo ok

» Yo ok

o COPY-LOB in temp directory [ e

Gererer COC el
BpotA>C  ImpatAoC | e BrotCoA  hestCoA Cok
USING OpenEdge Dataédne Excr D AdmEscrander FROM propsth a
DENE VARABLE v et u«z Dl oo el U0 U0 Coene Daatann £ ety
Defe it Paranete o chg done USING CpenEge Datakdin KacFkdPalcy FROM propah
o8 swsnm&www-nnuw USING OpenEdge quvu o PO e
ewrec For D8Save ot o USIG OpenEage Dataicn CdcTable oy SateEouam
DEPNE VARABLE v 6 CHARITER O.UNDD. S posdioes
DEFING VARIABLE vaid AS CHARICTER NO.UNDO. usw OCTackingHeber
DEFIE VARUGLE v<id ASCHARKCTER. NOANDO DEF VAR cheoar A5 COC Trachigrieose NGO e cotp &
| Defne kot Parsmetes o chg e 3 1t Ho-inds. w4
nzr alrren b)ududiou FOR dmaser s oudt- DEFINE BUFFER dame  FOR DBMaser roftoiosd i e
| e e dta WHERE Emmlsﬁn!mwmmmumsv DEFNG BUFFERoboc  FOR DBSave poftokond aersions e
AND sk it DEFINE BUFFER cdome  FOR DESlaw odc_pettooed Sastiosd dtetm
40K DEFIE BUFFER cdoreceforesd_FOR DESlave i o oioss = =
BY At daetme - P b tster dors [oche cherciogaue’/ DEFING VARIABLE vpuel AS LOGICAL NOUNDO 1
1 Cartrie s i Saeers DEPNE BUEFER A oge o Saac
PO FRST A chuber + NEW COC SUFFER Didie HANDLE ) sesses e
Dttt = Sl o D s DEFINE VARIABLE v sesson=d LIKE DBmaser ool oosd tewmon 3 No-UNCG. T o
EAAL s lonD FOR EACH 08Sve _Cd e Tckng WHERE D8Siae Cdc e Tockng Sarce
THENNEXT oD ST bl i oo T WHERE Il Skea s crangs T« POWIDLCIe e T
FIND FIRSTb_sud ot dots WHERE b_c oudtdta_Audt dotaod =it dtes_Act 808 EXCLUSVELOCK NOWAIT HO ERROR
LS Lok WS WA N EHrR IF AVAL blocked Ci Changs Trckeg
FAVALS audouta THEN DO
THEN 00 #OR EACH v X Tdkig < LUSVE!
remod 2 DELETE cdorec
<ot
v summ 5 st dts_Evetcrtot CHA) CELETE blocked Cde Crarge- Trackny
oo oy 1440 e ) €O
*esmnd +viegs By v ),
WHERE Dinastr . _ssboudtdsta fud FOR EACHDBSeve WHERE DESisve = sheber SouceTak:-

TR onkreny s DOOT 2 k2 P o T WSO st Tt P oo T

S P e |

| & » [Craren e Lole  Lda -
* et cortet dadiddadco s A

| & Srogror o crter B304 s et A< ot okoads easeenert - -

|

|
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Go to Production
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// Create a new database

| Existing OpenEdge 10 Database

FPerf10.db

— T
R

Audit ; OFF
records ]
]
]
I
]
]
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// Create a new database

| Existing OpenEdge 10 Database
o Enable Auditing

Perf10.db
—_ T ]

— Auditing records appeared with new records

//

“h-,________________________,--“

PROG/NOV
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// Create a new database

/ Create a temporary OpenEdge 10 database
o Duplicate the db with “probkup” + “prorest”

Perf10.db

f"“_._._-_-—__-_‘_-""“‘-\
“--,____________—____________.-f‘

Audit : ON

|
|

probkup + prorest

' V

Perf10tmp.db

.-"’F._._._._-—__-_‘_-_-_H"‘-\
"'--.._,__________—__________,_..-"'

Audit : ON

Propriété de PROGINOV — reproduction interdite / Page 43
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// Create a new database

| Create atemporary OpenEdge 10 database

[ New Auditing records since backup ]

Perf10.db

CUD records since backup ]

Audit : ON Audit : ON
=

[, |

| 1

1 . 1 .

1 1
1 I
1 ]
1 1
1 I
] ]

PROG/NOV
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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

Perf10.db Perf10tmp.db

Audit : ON Audit : ON

1 I

[ee— |

1 I
I 1 I
I 1 I
I 1 I
I ]
I I
I I
I I
| ]
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// Create a new database

| Create atemporary OpenEdge 10 database

o Other Proginov operation (convert to UTF-8,...)
Need to disable and remove all Auditing stuff

Perf10.db Perf10tmp.db
= @ =  UTF8

Audit ; ON Audit ; OFF

| [ ]

| [ ]

| [ ]

| [ ]
[ ] | I ]
[ ] | I ]
[ ] | I ]
[ ] ]

| | ] ]
[ ] ]
[ ] ]
[ ] ]
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// Create a new database

| Create an empty OpenEdge 11 Database

Perf10.db

—
\‘"''‘''----______—______.---""'.“J

Audit : ON

Perf10tmp.db

W’H’F._._-—-_-_H‘H“'a
“-u-.._,__________—__________,_..rf‘

Audit : OFF

|
|
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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)

Perf10.db

r""-.-._._._-_-—__-_-_-‘-“"‘\
‘‘'--.._________________________.---‘J

Audit : ON

|
|

Perf10tmp.db

r"‘-'-'_.-._._._-—-_-_-_-_-_‘-“"'\
“-u-.._,__________—__________,_..rf‘

Audit : OFF

I
IIIIII|II
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// Create a new database

| Create an empty OpenEdge 11 Database
o Enable CDC

Perf10.db Perf11.db
'._,.r"'"_._._-__—__-_-_-_""‘--,‘\ .-o-"'-____ ____-"‘-u.
\“"‘--.._____________..--""‘ \-._\_______ _______,_,.-"

Audit : ON CDC : ON

|

PROG/NOV
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// Create a new database

/ Start real time replication !

Perf10.db Perf11.db
"'..-F"'_._._-_-—__-_‘_‘_"‘-!-.\‘\ ..,-'-'-__—_ o ___-_'-\..
\“""---._____________.---""J “-a,_______ ______,.F"

Audit : ON CDC:ON

< REPLICATION >

Ilf.

(IIIIIIIIIIIII

PROG/NOV
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And then... deal with reality
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/7 0 changes, really ?

Implement with zero changes to the application, just configure and run '

/ Not that easy A

/ CDC or Auditing create new records for every CUD

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 *

/ 1 change = 4 records

/| Same problems with large transactions
PROG/NOV
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// Long Transaction and Bl

/ In case of a transaction that lasts a long time
o All Create Update Delete will be added to the Bl
o ... And all the Auditing / CDC changes !

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

/ Replication processes come into play !

/ Transaction must be as quick as possible

PROG/NOV
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| &

DO TRANSACTION:

EACH Item EXCLUSIVE-LOCK:
DELETE Item.

. (| XN )
// Lock Table Entries
FOR
/ Pay attention to —L with massive deletions END.
END.
o Delete 13970 records of OrderLine L

1 5.8 8.6

125 733 61.9 61.6

1 32 5.6

27 944 211 206

| Before, only 1 lock at atime

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

Progress Documentation » Startup Command and Parameter Reference » ... »

/& Multiply «-L » by 40 instead of 6 [JPNa g PN PR o TR D)’

o 20K -> 120 K -> 800K

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

machine: | dblroprowin(1 Ba:u:|pr:n‘pn1.r12 Proenv: |proenv1176 _
Directory: | /asp/bases/poolprod/cptbdd /dboe11/ | idxcompact

Index:|_CdcChange-Tracking._Sequence-Id
read IDX: 1,287,988 read Table: |0 Gryec: | 356 |

/ Use IdxCompact and other tricks (see last year conference)

PROG/NOV
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// Reduce the number of changes

*
o o
/ Use variables !
) ] /* Before : 1 Update per OrderlLine */
increase prices by 10% DO TRANSACTION:
FIND FIRST Order WHERE Order.OrderNum = 1 EXCLUSIVE-LOCK NO-ERROR.
ASSIGN Order.TotalAmount = 0.
END.
FOR EACH OrderlLine WHERE OrderLine.OrderNum = Order.OrderNum EXCLUSIVE-LOCK:
ASSIGN
OrderLine.Price = OrderlLine.Price % 1.1
Order.TotalAmount = Order.TotalAmount + OrderLine.Price *x OrderlLine.Qty.
END.
/* After : 1 Update */
DEFINE VARIABLE vTotalAmount AS DECIMAL NO-UNDO.
DO TRANSACTION:
FIND-FIRST Order WHERE Order.OrderNum = 1 EXCLUSIVE-LOCK NO-ERROR.
END.
FOR EACH OrderLine WHERE OrderLine.OrderNum = Order.OrderNum EXCLUSIVE-LOCK:
ASSIGN
OrderLine.Price = OrderlLine.Price % 1.1
vTotalAmount = vTotalAmount + OrderLine.Price % OrderLine.Qty.
END.
DO TRANSACTION:
ASSIGN Order.TotalAmount = vTotalAmount.
RELEASE Order.
END.
| V|
PROG/NOV
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// Reduce the number of changes

/ Use temp-table...

/* Before : 1 Update per order */

FOR EACH Order NO-LOCK:
FIND FIRST Customer WHERE Customer.CustNum = Order.CustNum EXCLUSIVE-LOCK NO-ERROR.
ASSIGN Customer.TotalOrdersAmount = Customer.TotalOrdersAmount + Order.TotalAmount.
RELEASE Customer.

END.

/* After : 1 Update per customer #/

DEFINE TEMP-TABLE ttCustomerOrdersAmount NO-UNDO
FIELD CustNum AS INTEGER
FIELD TotalOrdersAmount AS DECIMAL
INDEX CustNum IS PRIMARY CustNum.

FOR EACH Order NO-LOCK:
FIND FIRST ttCustomerOrdersAmount WHERE ttCustomerOrdersAmount.CustNum = Order.CustNum EXCLUSIVE-LOCK NO-ERROR.
IF NOT AVAILABLE ttCustomerOxrdersAmount THEN
DO:
CREATE ttCustomerOrdersAmount.
ASSIGN ttCustomerOrdersAmount.CustNum = Order.Ordernum.
END.
ttCustomerOrdersAmount.TotalOrdersAmount = ttCustomerOrdersAmount.TotalOrdersAmount + Order.TotalAmount.
END.

FOR EACH ttCustomerOrdersAmount NO-LOCK:
FIND FIRST Customer WHERE Customer.CustNum = ttCustomerOrdersAmount.CustNum EXCLUSIVE-LOCK NO-ERROR.
ASSIGN Customer.TotalOrdersAmount = ttCustomerOrdersAmount.TotalOrdersAmount.
RELEASE Customer.

END.

PROG/NOV
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// Reduce the number of changes

/ Use temp-table... and transactional packet
o Better for Bl, Al and performance

/* After : 1 Update per customer x*/

DEFINE TEMP-TABLE ttCustomerOrdersAmount NO-UNDO
FIELD CustNum AS INTEGER
FIELD TotalOrdersAmount AS DECIMAL
INDEX CustNum IS PRIMARY CustNum.

FOR EACH Order NO-LOCK:
FIND FIRST ttCustomerOrdersAmount WHERE ttCustomerOrdersAmount.CustNum = Order.CustNum EXCLUSIVE-LOCK NO-ERROR.
IF NOT AVAILABLE ttCustomerOrdersAmount THEN

DO:
CREATE ttCustomerOrdersAmount.
ASSIGN ttCustomerOrdersAmount.CustNum = Order.Ordexrnum.
END.
ttCustomerOrdersAmount.TotalOrdersAmount = ttCustomerOrdersAmount.TotalOrdersAmount + Order.TotalAmount.
END.
ii = 500.

DO WHILE ii >= 500 TRANSACTION:
FOR EACH ttCustomerOrdersAmount NO-LOCK ii = 1 TO 500:
FOR EACH Customer WHERE Customer.CustNum = ttCustomerOrdersAmount.CustNum EXCLUSIVE-LOCK:
ASSIGN Customer.TotalOrdersAmount = ttCustomerOrdersAmount.TotalOrdersAmount.
DELETE ttCustomerOrdersAmount.
END.
END.
END.

PROG/NOV
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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

r D |
| BN
/* Before : 1 creation & 1 update per TTItem =/
FOR EACH TTItem NO-LOCK:
CREATE Item.
ASSIGN Item.Itemnum = GetNextNum(). /+ CREATE*x/
BUFFER-COPY TTItem EXCEPT Itemnum TO Item. /#* UPDATE */
RELEASE Item.
END.
/% After : 1 creation per TTItem */
FOR EACH TTItem NO-LOCK:
RELEASE Item.
/* buffer-copy will do the create i1f Item is not available */
BUFFER-COPY TTItem TO Item ASSIGN Item.Itemnum = GetNextNum().
END.
RELEASE Item.
| A
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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 !

Table 1. Description of CDC levels

Level Description

Minimal (0) This level indicates a change occurred. No record values will be recorded.

Minimal with Fieldmap (1) Similar to the Minimal (0) level, this level indicates a change occurred, but also
includes a field map value indicating which fields changed. No record values will be
recorded.

Medium (2) This level records the current (after) value of all CUD operations.

Maximum (3) This level records both the previous (before) and current (after) values of all CUD
operations.

PROG/NOV
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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

PROG/NOV
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// How much time ?

/ 3 hours What are the
needs ?
Management
Create new
/[ 12 hours DB
_ _ Fix
[ Still active performance
iIssues
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Which tools
?

Try Auditing

Batch

programs Automate

Enable Replicate
features data

Improve
queue
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/1 Result

OE10 J OEN J OE12 J
Proginov ERP Proginov ERP
Vi1 V12

1 ﬁ::%:i:'; |

> DBA Tools > DBA Tools ? DBA Tools
y V10 y V11 > V12
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Any gquestions ?

PROG/NO\
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+33 (0)2 51 70 93 93
WWW.proginov.com
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