Preface

When I presented my experiences with the Event Replicator for Adabas at the
International Users” Group Conference in Prague, 2010, Software AG and confe-
rence attendees inspired and encouraged me to write a book about replication to
share my knowledge.

This book will discuss the basics of the Event Replicator and show how to set-up
files for replication and create the definitions for destination, subscription, GFB,
initial state and the new ADADBS function.

Not all utility functions can currently be automatically replicated on a non-
mainframe platform. An example is file changes that require special handling on
the subscription, the replicator engine and the target site. My book will walk you
through the process step by step.

From a disaster and recovery standpoint, copying databases to the same or other
hardware platforms becomes increasingly important. This book explains the dif-
ference between mirroring and replicating and shows the pros and cons of both
techniques.

In tests with production-sized data of 160 million records, communication prob-
lems occurred, parameters weren't calculated correctly and RPL buffers and
SLOG overflowed. The initial-state procedure was too time-consuming and a
workaround had to be found.

In production with 1,400 updates per second, the source database showed higher
CPU time and batch jobs ran much longer when replication was turned on.

Despite users’ statements that the replication works correctly and comparisons
between source and target are not necessary, self-written comparison programs
sometimes show differences. Three methods will be discussed how to compare
source and target files to ensure that both are identical.

Since database data is available in local or wide area networks and on public Web
sites, security issues become even more important. One chapter in this book ex-
plains the available security software protecting the components during the repli-
cation process.

Last but not least, this book will also show the very important recovery function.
Normally, the Event Replicator Server restarts automatically after an abnormal
end and is able to recover any lost replication. But in some cases, data is lost and
the replication must be replayed.



VI Preface

My special gratitude goes out to Larry Frazin, who supported me with repli-
cation tests. John Donnelly, Albert Stetson, Victor Tisuela, Hazel Baeza, Gary
Walker and Chris Jonas who sent parameter values from their organizations.
Roseanna Torretto monitored resources on the mainframe with RMF and Strobe.
The team from Software AG, Wolfgang Weiss, Becky Albin, Alex Burggraf and
Wil Heynen, who were always available for tuning discussions and product sup-
port. My thanks also to Michelle McGowan for her proofreading skills and emo-
tional support.

Dieter W. Storr
Sacramento, California, U.S.A, August 2011



Contents

PTOIACE ..ottt ettt ettt se s enan \Y%
Table Of FIZUTES ....cccouiiiiiiiiiiiiiiccciitcc e XII
1 Replication Basics ... 1
1.1 Today’s Challenge ... 1
12 Replicating or Mirroring .........cccocoeeeeioiniiiiccieeeeeeeee e 3
1.2.1  MIITOTING «oovovieieicicnciietee ettt 3
1.2.2 Replication .....cccciiiviiiiiiiiiiiiiiiiiccc s 4
1.3 Reasons for Replication ..........ccccevvevevicinicniiicecccec s 5
14  Check Your Intentions Before Starting ...........ccccceeueecnnnncicicncnns 7
141 Mirroring or Replication? ..o 7
1.4.2 Usage of Replicated Database .............cccoeimiiiiniinniniiiniiin 8
143 Measure/Compute and Determine Your Needs .......c.ccccecveuererrurennee 9
1.4.4  AVvOid MiStaKes .....coeoeriirieiiiiniinieieieeneseeen ettt 10
2 Different Ways to Replicate .............cocoooiiiiinniiiiicccccceene 13
2.1 General Requirements / Basics ........ccccovvviriiiicciiinnnicicccien 13
2.2 From Adabas to Adabas on the Mainframe .......c...cccceceveneuercneruencnnne. 14

2.3 From Adabas on the Mainframe to Adabas on Linux, UNIX
OF WINdOWs (LUW)) ..ottt 15
24 From Adabas on the Mainframe to Non-Adabas Databases ........... 17
3 Definitions and Parameters .............ccccoeoeiiiineiinienneee e 19
3.1 Getting Started ..o 19
3.2 Source or Subscription Database (V8.1.3) ......ccccccoviiiiiivvnniinnnn. 22
3.2.1 Workload Manager (WLM) ... 23
3.22 ADARUN Parameters .....c..cocccceceeererrenienieinenienteesiesseseesteessessensenene 23
3.2.3 ADADBS Replicate Files .........ccccoovvviviiiiiiniiinen, 24
3.3 Replicator Engine — Reptor (V8.1.3/V3.2.1) ..coeveviccerrrccccnenens 25
3.3.1 Workload Manager (WLM) ......ccccccvviniiiiiiniicceccnccces 25
332 SLOG FIIE vttt ettt 26
3.3.3 Replication System File .........ccccoooeiiiiiiiiiiiice 26
3.34 ADARUN parameters ..o 27
3.3.5 Event Replicator Initialization Parameters ..........cccccceeuvueuicirnnnnnne 29
3.3.6 Define the Global Format Buffer ...........cccccecveinnennnennecneecene 31
3.3.7 Define the Destinations .........coccceveuerireininuernieenineeneeneneeneeeesienens 35
3.3.8 Define the SUbSCIIPHONS ......cccvuviiiiuiiiiiiriiiciccccce 36
3.3.9 Define the Transaction Filter Definitions ..........cccccceeerrereneencnencne. 37
3.3.10 Define the Initial-State .........c.ccccovmeremrirnerinreineineceeeneeecreeenes 38



VIII Contents
3.4  Unload and load parameters ............ccooviiinnnniniiiniennen, 38
3.5 Entire Net-Work (WCP V6.2.1) — Mainframe ........c.coeeeveveveececrcnennnenn 41
3.5.1 ADARUN parameters ........ccccooeeeeeiininininininieeniceeseseenesenccsees 41
3.5.2 Parameter Statements ...........ccccovuvuiiiinininininiiicc s 42
3.6 Entire Net-Work (WCP V7.3.3) —= LUW ....coceiiiiiirceecceeneeeens 43
3.6.1  Parameters ..o s 43
3.6.2  Service.CONfig ......ccvviiiiiiiiiiiiiiiiiiicc e 43
3.6.3 KZOO8.KERNEL ......cococooiiiiiiiiiiiiiciniicccc s 44
3.6.4  XES.CONLIG .oviviiiiiiiicicicccirc e 44
3.7 Entire Net-Work (WCL V1.3.1) Client ......cccceeveemeennccnecneenenens 44
3.7.1  WINAOWS SEIVICE ...ccuiviiiiiiiiiiiiniiiciii s 44
3.72 UNIX DaemON ..ottt 45
3.7.3  XES.CONIG worovviiiiiiniicic e 45
3.74  Service.Config ... 45
3.7.5 Directory Server — XtSurl.cfg .........cccccoevivivivnniiiiiiiiiniiccce 46
3.8 Adabas on Windows (V6.2.1.1) ..c.ccccccevivnnneeicciienneeieereeeereneeeene 46
3.8.1  General ... 46
3.8.2  Parameters ... 46
3.9 EntireX Broker (V8.0.1) ...cccvierreininieinieeerieeneiecnieicneeieceereesiesens 48
3.9.1  EntireX BroKer (V7.3.4) ..ottt saeeene 48
3.9.2 Event Replicator Target Adapter ..o 52
3.9.3 Schema and Replicated Data ...........cccccoviiiiinnnniiiinen, 53

4 Compare Files of Source and Target ...........c.ccccccvvnvirieeicininnncicieeiccne 57
41  Compare Amount Fields ..o 58
42 APIUSR401IN —User EXit ...cccccoovvviiiniiiiiiiiiccccncnes 59
43  Compare Highest ISNs (TOPISN) .....cccccoceviiiiinnniniiicicciiniens 60

5 Recovery After a Crash ... 63
51  Replay with a TOKen ..o, 64
52  Replay Without a TOKen .......cccccceeuiiiiiinnnniiiiiiincccccces 67
53  Replay-only Mode ... 68
54  Initial-state ... 68

6 Problems and Solutions ... 71
6.1  Source or Subscription Database ...........ccccceovvinniiiiiiiiiiinens 71
6.1.1 Replicator Buffer (LRPL) OVerflow ..o, 71
6.1.2 High CPU Usage of Source DB ..o, 72
6.1.3 ADAFRK - Transactions Turned Off ...........c.ccccoviiiiinnnnnnnnnn. 79
6.1.4 Source DB didn’t come dOWI .......cccovuviviiiiiiiiinininicicccicaee 79
6.1.5 File Changes Won't Replicate ..........ccccooveiiinniniiniicceicccenes 80
6.2 Replicator Engine (Reptor) .......ccccovviiinviinniiinnens 86
6.2.1  NAB OVEIflOW ..ocuiiiiiiiiiiiiiiciicciice e 86
6.2.2  Replicator Buffer (LRPL) OVerflow .........ccccooovvniiicccnnnninicnen 87



Contents IX
6.2.3  SLOG OVEIflOW .....ccovviiiiiiiiiiiiiiciciiicc s 89
6.2.4 RSP 153 from the Target DB ........cccocooiiiiiiniccccceeereeeenene 90
6.2.5 RSP 113 from the Target DB .......c.ccccoviiiiiiiniiicces 92
6.2.6 RSP 98 from the Target DB .........cccoviniiiiiiininniiicccicneee 94
6.2.7 RSP 162 from the Target DB ........cccccooeviiiniiniicececces 95
6.2.8 Special characters are not correctly replicated ..........ccccccevvnininnnnn. 95
6.2.9 Wrong Replicated File in SLOG .......ccccooeiiiiiniiiiceecnes 96
6.2.10 RSP 148 From Target DB ..o 97
6.2.11 Node is unreachable .........cccoooeiiiiviiiiiiiies 100
6.2.12 Communication Problem ............cccovniiiiiiinninniiiccnnes 100
6.2.13 SLOG data disappeared ... 101
6.2.14 Replication is t00 SIOW .......ccccccuiuiuiiiininiiiiiicciiccces 101
6.2.15 Initial state is t00 SIOW ......ccccvvriiiiiiiiiiiicces 102
6.2.16 New ADAFRIMESSAZE ......cceceveverriiiiiiicicicnciinceeescnccee s 103
6.2.17 Reptor UNder STIess ..o 104
6.2.18 Replication with wrong EDT/GFB .........cccccoeorinirnniniicciecieines 105
6.3  Target Database ..o 105
6.3.1 RSP 52 from the Target DB .......ccccocooiiiicnnnrccceerreccecnenens 105
6.3.2 RSP 176 from the Target DB .........ccccccoiiiiiiiniiiccncens 106
6.3.3 RSP 98 followed by RSP 113 .......cccccouvimmiiiiiicceecines 106
6.3.4 RSP 113 on several files ... 107
6.3.5 RSP 153 — Displayed on Reptor ..., 108
6.3.6 RSP 162 — LBP Space Problems .........cccccceoeeiivinininininicciciinniniceennes 109
0.4 UHHHES .o 112
6.4.1 Replay with more than 60 files ..........ccccooeiiiiviiiniiie, 112
642 Replay with ERROR-139 .....ccccccoemiiiiiiceierrn e 112
6.4.3 Replay with ERROR-140 RSP 254 ......cccceceuviiiiiiiiiiiiiiciccccnens 113
6.44 Replay with ERROR-140 RSP 131 Subcode 70 .......cccccevuvuicininirinnnnnnes 113
6.4.5 Replay with ERROR-140 RSP 131 Subcode 61 ........ccccccvurivnurnncnnne 114
6.4.6 Replay with ERROR-148 — TOKeN .....ccccecvvvvviviiiiiininiiiiiiiiicnnens 114
6.4.7 Replay Abended with SOC4 ..........cccoviviiiiiiiiinininiiccee 115
6.4.8 Replay with Response 131 Subcode 61 .........ccccoevmiirrinirniiiciiinnnn. 117

7 MOMILOTS ....oviiiiiiiiic s 119
7.1 What can be monitored? ... 119
7.1.1 Source DB on the Mainframe ...........c.cocoeeueuriviiininiicicieinininsncccnenens 121
712  Replicator on the Mainframe ...........cccooevvviiinniiinniiiien, 121
7.1.3 Entire Net-Work (WCP) on the Mainframe ...........cocceeveecerereneenennne 124
7.1.4 Network — Line or Circuit .........cccovviiiiinniiiniicccnccccens 126
7.1.5 Firewalls, Routers, Load Balancing Systems ..........cccccccvviviininnnnen 127
7.1.6  Entire Net-Work (WCP) on WIndows ...........cceeeeinevcnnccenencnenneenns 128
7.1.7 Adabas on Windows — Command Log ........ccccceviiiiiininniinnnn. 129



Contents

7.2 Self-WIIHEN ..o 129
7.2.1 RPL and NAB Buffer OVerflow .....c.ccocoeeeetrennnnnrerecrncneneresnenenenee 129
722 SLOG check on Reptor ... 132
7.2.3 Compare two SLOGs and Open Destination ..........ccccccceevvievriricncnene 134
724  SLOG Check for Logged Files .........cccccoovrinrniniccicceen, 138
7.2.5 SLOG Space and Number of Records Check .........cccooevviiviniininnnnnn 139
7.2.6  Check Messages on DDPRINT ........ccccooviiiiinnninniiicciinnes 141
7.2.7 Target Check — PING .....ccccoeiuiiiiiiiiiiiiiiiciniicc s 142
7.2.8 Destination Report ........ccccocoeviieiiininiiiiccccec 144
7.2.9  Subscription Report ..o 146
7.2.10 RPL Flag Check in ADAREP ..o 148
7.2.11 Analyze WCP LOG ..c.coiiiiiiiciciiciiicccccne e 151
7.2.12 Determine Highest ISN Currently Used .........cccccoevuriinrniiicrninnnnn. 152
7.2.13 Compare File Components After Replication ..........cccccecvvivviinnnnnn. 152
7.3 Optimize for Infrastructure (O4L) ......ccccovviviiiiiiininnnccccccne, 153
7.3.1  General ... s 153
7.3.2  DIMENSIONS ..oovrvivrirircriniiiiciete ettt esese s aens 155
7.3.3 KPIs of Event Map AdabasEventRep .......c.ccocovicccennnnccccnenne 155
7.3.4 Built-In Rules .....cccccooiiiiiiiiiiicies 156
7.3.5 Dimensions — Destination ... 156
7.3.6  KPIs of Event Map AdabasEventRepDest ..........ccccoovvvririniiincuninnnn. 156
7.3.7  Built-In Rules — Destination ... 157
7.3.8 Dimensions — Input QUEUE ..........ccccecuviririiiiiiiiiniininincccines 157
7.3.9 KPIs of Event Map AdabasEventRepInQueue ..........cccccoovvvinrunnnnee. 157
7.3.10 Built-In RUles ......cccocoviiiiiiiiiiiiiies 158
7.3.11 Dimensions — SUbSCIiption ..........ccccovvviiiiiiiiiininininiiiicccnnes 158
7.3.12 KPIs of Event Map AdabasEventRepSubscr ...........cccoeverinviiecuninnnnn. 158
7.3.13 Built-In RUIES ....cocviiiiiiiiiiiiiiccciiiccc e 158
7.3.14 How to Monitor a Component ...........cccoeeueuereiniicncneceeecccennens 159
S@CUIIEY ..o 163
8.1 Source Database Adabas ..o 163
8.1.1 Adabas SAF Security (ADASAF) ....cccovvvviiiiiiiiiccccccne 163
8.1.2 Adabas Security (ADASCR) .....ccceovivviviniiiiiiiiicees 164
8.1.3 Adabas Data Encryption (Ciphering) ......c.ccoceceeveiccnnnniiiccncnnene. 164
8.14 Adabas Multi-client Files .........cccccovviiiiinnniicccccnneces 165
8.2 Replicator Adabas ... 165
8.2.1 Adabas SAF Security (ADASAF) ....cccccvvviniiiiiiiinincccccnes 165
8.3 Entire Net-Work (WCP) Mainframe V6.2.1 .......cccccvvrrercrccrccncnnne. 165
8.3.1 Entire Net-Work SAF Security (NETSAF) .....cccceovvvvviniiiiinn, 165
8.3.2  Encryption VI.1.2 ..o 166
8.4 EntireX BroKer ... 166
8.4.1 EnNtreX SeCUTity ....cccccoviiiiiiiniiiiiicicccicccc e 166



Contents XI
8.5 NEtWOTIK .ot s 166
8.6  Entire Net-Work (WCP) LUW V7.3.4 .....cccoovvviiniinniiciceiccnnes 167
8.6.1 Encryption VI.1.2 ..o 167
8.7 Entire Net-Work (WCL) Client V1.3.3 ...cccooeiveneieineneneneeeerieenes 167
8.8  Event Replicator Target Adapter .........cccocoevveniiccinicciiceiiccnnes 167
8.9 Adabas ADASCR on Linux, Unix, WINdOWS ......ccccceevvvivvveivineeennnen. 167
8.10  Natural SecUrity ... 168
8.10.1 NSC oo 168
8.10.2 Natural SAF Security ..., 168
8.11 Non-Adabas on Linux, Unix, WINdOWS .......cccceeveeieeieeeeccreereereenne 168

9 APPENIX ..o 169
9.1 Subscription DB — ADARUN parameters ...........ccooovvvviiinicninnnnnnn 169
9.2 Reptor - ADARUN parameters ........ccocooevevecerereieieieicncecncnee e, 171
9.3 Definitions Target DB — WINdows ........ccccoeeiinininiiiiininnn 173
9.3.1 Parameters — db251.0Ni ....ccccooviiiiiiiiiiiiiie 173
9.3.2  High Water Marks .......cccccoovuriviiiniiciiininiceccceccnaes 175
9.3.3  ACHVIHIES w.ovoviiciiccc s 175
9.3.4 Buffer Pool Statistics .........cccovviviiiiiiiiiiiiniiicccicc 176
9.4 TeStRESUIS ..o 177
9.5 Natural Monitor Programs ..........cccceeivniniiiniinieenn, 180
9.5.1 Ping Target Database ...........cccoovoemmiiiiiiiiiccc 180
9.5.2  Check Messages on DDPRINT ........cccccccovniiiiniiicn, 181
9.5.3 RPL and NAB Buffer OVerflow .........cccooiiiiiinniiiinnen, 183
9.54 SLOG Check on Reptor .......coocvimimieiiieieiiiiecce e
9.5.5 Compare tWo SLOGS .......cccoeviviriiiiiniiiiiicces
9.5.6 Analyze WCP Log ...........

9.5.7 Checksum Program ............
9.5.8 Compare Amount Fields
9.5.9 Parse Adabas Report for RPL Flag .......ccccccoevviviiininniiiiciiiciccines 194
9.5.10 Determine Highest ISN Currently Used .........ccccccevvnniiiiinininnnnn. 197
9.5.11 RPL30REP — SLOG Check .....ccoeevirieiicieieeiice s 200
9.5.12 READEF30P — Read SLOG Content .........c.ccecuvvverurvricvniceniienesncnnennes 203
9.5.13 RPL-P002 — Compare File Components ...........cccceevveeirnnnincinennns 204
9.6 WCP Log WINAOWS ....c.cueumiiiiiiiiiiciciiiiniiccccesee s 206
9.7  ADARPL Replay SOC4 DUMP ...ooovvmeriririincieiicieeseceesese e 213
9.8 Assembler Programs ... 216
9.8.1  SIEEP/WaALL ...viiiicccicicerr e 216
9.8.2 Get Dataset Name ........ccccceiiviviiiiiiiiiiiiicccces 218
9.9 EntireX V8.0.1 Parameters ..........cccooveeiviininiiinieiccccccecccces 220
BIibLIOGTAPRY ...ocvviiiiiiiiiiiicic 223
INAEX i 225



