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Agenda

* Why monitor
* What we monitor
* Tools used for monitoring

e Replication



This presentation is not:

* A performance and tuning overview
* How to analyze SQL statements and their access paths

e Discussions about a performance database

| wish to focus on what we monitor and to
learn more about what we can do better.



Who is MasterCard?

Consumers want better ways to pay.

-
E People want financial access.

¥
f%\i Checkout lines are too slow.

Commuters are busy.

£~ Procurement is complicated.



Why Monitor

* We need to know what is going on

* \We want to know the problem before the application calls us
* Are we running out of memory?
* Are we no longer logging?
* |s there a problem with a buffer pool?

* Do you review all alerts?
* Some say yes; why create an alert if you’re not going to look at it
e Others say no; this data is used for problem analysis

* Our environment:
e 80 Db2 Subsystems, data sharing and non-data sharing



What we Monitor:

* Disk Storage

* Messages
e MSTR; DIST; IRLM; DBM1; Mainview for DB2 Journal; SYSLOG

* SQL Codes

* Deadlock / Timeouts / Long Running Threads
* SQL Exceptions

e Access Path Changes in Production

* Memory / Storage / DDF

* Batch Jobs

* Q-Rep / CDC



Tools used for monitoring Db2:

* IBM:
* IBM Db2 Query Monitor

 Management Console (for CDC Replication)
* |IBM Job Scheduler (OPC)

BMC:
* Mainview for Db2 (AMI Ops Monitor for Db2)
e Mainview for z/OS (AMI Ops Monitor for z/OS)
e AutoOps (AMI Ops Automation)

Segus:
* RealTime DBAExpert for Db2 z/0S
* Space AssuranceExpert

xMatters
Intellimagic
Home Grown



Db2 Messages:

First place to start:
- MSTR / DIST / DBM1 / IRLM & SYSLOG
How: Using Mainview Automation Tool
- Email or page via xMatters
Messages we monitor:
- John Campbell SWAT Team Suggestions
- Nationwide
- Bank of Sweden
- Mastercard past issues
- DB2-L



Message
DSNB204lI
DSNB217I

DSNB224|

DSNB225I

DSNB228I

DSNB235A
DSNB250E
DSNB301E
DSNB303E

Description

OPEN OF DATA SET FAILED

ONLINE RECOVERY FOR AN INCONSISTENT PAGE WAS UNSUCCESSFUL
DSNB224I| csect-name- BUFFER MANAGER I/O ERROR DURING function,
DSNAME = data-set-name , PAGE NUMBER=X'page-number', MM ERROR
FLAG=X'aa', CSW STATUS=X'bbbb', SENSE BYTES=X'cccc', SEEK
ADDRESS=X'dddddddddddddddd'

DSNB225I csect-name- BUFFER MANAGER I/O ERROR DURING function,
DSNAME = data-set-name , MM ERROR CODES=X'aaaaaaaa' DB2 REASON
CODE=X'reason-code'

csect-name GROUP BUFFER POOL gbpname CANNOT BE ACCESSED FOR
function

GRS RESOURCE SHORTAGE DETECTED BY DB2

A PAGE RANGE WAS ADDED TO THE LOGICAL PAGE LIST

GROUP BUFFER POOL gbp-name CANNOT BE CONNECTED DB2 REASON CODE
A LOSS OF CONNECTIVITY WAS DETECTED TO GROUP BUFFER POOL

Email/Paged?
paged
paged

skip

skip

paged
email
email
email
paged



xMatters: Escalation Process

. mastercard

Always stay connected with the xMatters mobile app

Get notified, view your schedule, set on-call reminders, and more.

Get the xMatters app

DEVICE CONTACT

Start@ | # @ SMS Phone ¥ +1US = | M-444-5555| All priorities

@ Waitfor 5 minutes, then notify:

smins@ | & Work Email ¥

userid@work.com All priorities
@ Waitfor 5 minutes, then notify:
Home Email ¥ userid@sSTLCardinals.com All priorities

Home Phone ¥ +1US * 222 333 4444 All priorities
Select the type of device you want to add:
£ Email 0 Mobile App ® SMS . Voice

ALERT PRIORITY @

-

-

-

-

Tom

MasterCard

i:l Alerts hd @

Gotit % -

U

|IEM InfaSphere Data Replication Motification : M1...

X1 - One Way; FYI
X2 — Two Way; Requires Response

[
\

File Message Help Mastercard Tools ¢ Tell me what you want to do
m ~ =5 M- | 9 € —> WP sheretoTeams | & 55~ @~

IBM InfoSphere Data Replication Notification : it

|92

Thu 17:26 PM

Mastercard Operational Commun e s (.
To e

Retention Policy Default Inbox (1 year) Expires 4/1/2023

Event ID: 9508

Publisher(5)/Subscriber(T): T

System 1D | e e

Event Text: Commit failed Database operation failed.

A 50L ex i ed. The 50L error code is "1452", The SQL state is: HY00O. The error message is:
[Oracle JDBC Driver][Oracl A-01452: cannot CREATE UNIQUE INDEX; duplicate keys found

1. Take Ownership - Take Ownershi
2. Escalate - Escalate




Example from MSTR:

ACTIVE LOG OUT OF SPACE - DE2 - Message (Plain Text)

File Message Help Mastercard Tools ¢ Tell me what you want to do
-~ M~ | &9 € —> | O sharetoTeams | 571 B~ @~ _ O Find
al T
ACTIVE LOG OUT OF SPACE - DB2
e e e RN AR EEE
AUTOO ™ g |1 il B
To EMMF) Sl S | AL S eSS s ] int 12:46 AM

e b

olicy Default One Vear Delete (1 year) Expires 3/24/2023

Datartimm D

(i )We removed extra line breaks from this message,

DRIV INE RN O T OF SPACE IN ACTIVE LOG DATA SETSMMessage from AutoOPERATOR

ENORBA=00000001AS34FDDC4FFF
crsspsiem < [ISNJ111E / OUT OF SPACE IN ACTIVE LOG DATA SETS
22392 TEA7S41I SVYC DUMP HAS CAPTURED: 524




Additional examples of alerts from Db2 MSTR Messages:

=
File

m -~ =

To

@ We remov

DENT3IVEI

AUTOG

Retention Policy D

/I\

Message

E

=

H

ed exf

CCEH
O]
LI
THES
IS 1
CORE
CONI
LA
THE]
O 1

\L:
g R

File Message Help

- =R

DSNT/7721 - DSN
AUT w o o e |
To EMMFAD.DBZ =

Retention Policy Default One Year [
@We removed extra line breaks frg

JOB= ISTE
DATE=Z220%8 - Z0220408
TIME=15.36.18
JOBNUM=14414
DENTTT2I

233 TIME (S}
IN PROFILE ID=22

WITH PROFILE FILTERIN
WITH RERISCN=00E20507

DENLTZ

Do not reply to this m

CPUI-DEP&MSTR IPS DEZ TIMECUT - Message [...

DSNT7721 -DAP1 DSMLTACC A MONITOR PROFILE...

B Tl s

= O

DSMNIDS2I -D2P5 DSMISGNS AN AGENT...

= |

= O

File Message Help Mastercard Tools @ Tell me what you want to do
m ~ = e S € — | I share to Teams G o~
= ’]‘ \L ~  DAM3-GROUP BUFFER PROELEM -... &= - O
DSNIO52I - DSNISGNS AN
File Message Help Mastercard Tools @ Tell me what you want to do
}':"Lln_.__._..,_,....._._.._...._.__ \L { o @O
Ta EMMEAD.DE ’ ]E > E DV e_) é_) % iﬂ Share to Teams ;‘E om ™ 5

Retention Policy Default One Year Delete (1 year)
@WE removed extra line breaks from this messag [ 3-GROUP BUFFER PROBLEM
JOB= STER T, T upmmmm— Q9|2
DATE=22035 - 20220405 To O EMMFAQ.DB2 - relint 3/27/2022
TIME=13.42.44
JOBNTM=1438% Retention Policy Default One Year Delete (1 year) Expires 3/28/2023
DENIOS2T DENISGNS LN AGE @WE removed extra line breaks from this message.
STORAGE USE

IN WORFE FILE DATABASE | DSNBE315L - DENBICNE THERE IS8 & SHORTAGE COF SPACE IN GROUP

FOR WORE FILES. BUFFEE POOL GBE3Z

THRESHCLD = 33 PERCENT

TOTATL, STORAGE CONEFIGUR

CONNECTION ID = ' . Do not reply to this message — It was sent from ZutoOPERATOR

CORRELATION ID = DZLDM

LUWID = MMC, .DB4FiCO _

ELCFLGE NLME = DSNEEEZ

FLLAN NAME = DENTEFPZ




BMC AMI Ops Monitor for Db2 - Mainview for Db2

- MAINVIEW LOG - Journal or WTO

- Using Mainview Automation Tool (AutoOps)

- Email or page via xMatters

- Messages are set up via “monitors”

- Monitors will auto start with Mainview comes up



BMC Mainview for Db2 (monitors):

Example of starting monitors when Mainview is brought up:

EDIT HCI . e s P I el P 1] - 01.02 Columns 00001 0QOBO

Command ===> Scroll ===> HALF

ooo108
000109
ooo110
000111
pool1la
000113
000114
000115
000116
000117
00o118
000119
000120
000121
oool22
000123
ooo124
000125
000126
oool127
0oo128
000129
000130

REQ=LOGWT

*

REQ=ARCOL

REQ=EDHMUT

LOG MONITORS

TITLE="SSID LOG BUFF WAIT’
WHAX=1

WHSG=WTO

LOG=NO

*M5G: D5S0470W

TITLE="55ID ARC READ DELAYED’
WHAX=1

WHSG=WTO

LOG=ND

*MSG: 051040

2/05 MONITORS

TITLE="SSID DEMAND PAGING’
WHSG=WTO
WHAX=1

*M5G: D5S0530W

EOM MONITORS

TITLE="SSID EDM POOL IN USE% " =MSG: DSO300W
WHAX=70



BMC Mainview for Db2 (monitors):

Example of creating a monitor for a specific ID. Email to support team if
thread runs longer than 1 second.:

Start Workload Honitor
CPUF ND SCROLL ===>

MORE: +

=]

BELAP -

AYG ELAPSED TIME
Monitor Attributes:
PARH ID-HERE
INTERVAL 00:00:01
LWYAL 1.000
WMSG WTO

HWLIM 10

(Identifier) START
(hh:mm:ss) S
(Warning value)

(Log warnings to)

hh:mm:ss
DW0120W:CPUA - DAPT -...

File Message Help Mastercard Tools Tell me

W
o

TITLE
PLOTHAX
RANGES
LOG

(Warnings

ID-HERE RUNNING LONG

W
W
limit) R
Q

(Maxi
(1-4
(NOD,A

Specify Workload Inclusion Criteria:

ICHECK
CONNTYPE
ODB2PLAN
DB2AUTH
DB2CONN
DB2CORR

ID-HERE

OB2L0OC
DB2PkG
DB2RTHN

(Check
(Tso, T

[~

@ Report Phishing

Bl | o« o

DWO120W: (e, - [

AUTC e ooy ) [y .
To B A s e < =3 rd. int

Y'eTault Line Yedr L'elere ear CXRIres -

| | | We removed extra line breaks from this message.

DWO120m

(02) 21:37:19 STL ASA TOTAL Z/05 ELAPF (Fjjsa 1)
(>1.000) Message from RutoCPERATOR




BMC Mainview for Db2 (monitors):

28MAR2022 13:10:32
COMHMAND  ===>
CURR WIN ===>

28MAR2022==13:09: 09====HYDB2
Commands: SM (Start Monitors) MONSUMM MONWARN JOURNAL
Line CMDs: S (Select), W (Show), H (Modify)
P (Purge), R (Replicate), 2 (Stop), H (Help)

CH Serv Parm Title Monitor Warning Pct Target
Value Value -8-6-4-2-0+2+4+6+8+

OBAT MAXDBAT% 50.0000 70.0000 W il

REMOT THR CONDBAT% 22.0000 70.0080 31

ACT THRO CTHREAD? 19.0600 76.0000 27

EDM POOL IN USE%  ©.0000 70.0000

RID POOL IN USE%Z  ©.0600 76.0000

AYG WALT ON LOCKS 0.0001 60.0000
MAXODBAT QUELED 0.0000 10.0000




BMC Mainview for Db2 (monltors)

[s} Glaser, Tom

Node

First Occurrence:
Environment:
Severity:

Summary:
Instance 1D:
Instance Situation:
Recipient:

Omnibus Notification ID:

Mastercard Operational Communicat

| | ) This message was sent with High importance.
Click here to download pictures.

To help protect your |

ISAFE: This email originated from outside of Mast

04/29/2022 07:07
Production

Major

‘N
Alert Group:

TBSMV3_SOUR
DS1680W (01) 0
BBISSCOM
DS1680W

Tom Glaser

000000

Db2 Support Paged

Edit Transfer Fonts Options Tools Yiew Window Help

W | TBSMV3_SOURCE390 | Majo g o =53 D[S A A A IE g bl bl

29APR2022 187130 ~---mmmmmmmmmmmmmmmmmmmee MAINVIEW WINDOW INT
COMMAND

CURR HWIN ===> ALT WIN ===

W1 =STOISTO===========""  =====x========29APRZ2022==11:27:29====HMV0B2===
DOF Global Statistics Detail....................... 29APR 11:27

||||||||||||||||||||||||||||||||||||||||

Status - Current and High Water Mark............... Current HWHM
Total DBATs - Active & Pooled. ... ..... ..ol 3885 3263
DBATs Pooled for Reuse (Type B)..... i iiiiiinenas 2 113z
Inactive DBATs (Type 1)...... o nnnnnns 0 =
Active DBATs Bound with RELEASE(DEALLOCATE)....... 163 1915

Total Remote Connections............. ... . 4230
Type 2 Inactive Connections.......... oot eeuinensns e 2194
Type 2 Connections Queued for DBAT................ 0 38

Maximums Reached....... .o v viinmtnsstnsnnnsannnsns Interval session
Queued for DBAT (MAXDBAT Reached)................. 0 0
Connections Deal located (CONDBAT Reached)......... 0
Type 1 Connections Terminated (MAXTYPE1 Reached).. 0
Queued Client Connections Closed (MAXDBAT Reached) O
Queued Client Connections Closed (MAXODBAT Wait)... D

OBAT Usage Statistics. . ... ... it iy Interval
DBAT Reqgquest Rate......... ..t innnennas G . 9
New OBATSs Created. . ....... ..ot o tennennsns d

Recipient: Tom Glaser

Omnibus Notification ID: 000000

CMA TGT= E;?i"f.'\ l\‘:




BMC Mainview for Db2 (monitors):

DSD620WeS == = Message (Plain Text)

[ S ]

File Message  Help Mastercard Tools () Tell me what you want to do

m ~ =5 M- | & € — | Wy sharetoTeams | §7 g3~ M@~ O Find |+

My

.

T . & DWOITOW:CET- 2 - Message (Plain Text) Eal — 0
DS0620W -l

File Message Help Mastercard Tools ¢ Tell me what you want to do
AUTOOPRS s
- o o {:.. = DD o o L
To ) DB2-SUPPORT-L J I - 5 © € = | W sharetoTeams | 57 FE- B - 5
Retention Policy Default One Year Delete (1 year)
@WE removed extra line breaks from this messags DWOT70W( eSS
{ _::f LN
| Ds0620W  (01) 22:57: (NG RI AUTOQ SaasSams.aaD [\ 1%
e e e e ke o o e o e e e e e e ek To EMMFEAQ.DEZ-SUPPO| e S Saanna 2/24/2022

Retention Policy Default One Year Delete (1 year) Expires 2/25/2023

— @WE removed extra line breaks from this message.

DWO170W  (01) 01:35: (g% AVG WAIT ON LOCES (TOTAL) = 47.345
(=45.000) *** Message from AutoCPERATOR




BMC Mainview Explorer — Web Browser

Eile View Options Help

-

FReilEOmOA

dAaea | g system | S Produdt |

Contexts by area

=g 082 ud

5 d <m B

Q . MVDB2: MainView for

© L  MVDB2: MainView for| =

e -NMVDB2: MainView for|

W MVDB2: MainView for] |

. MVDB2: MainView fori

v -MVDB2: MainView for|

- - MVDB2: MainView fa _|

i i [ 1»
-

Product: MVDB2 @ DAP1
8 PLEX al?

B 3270
-3 MvDB2
# 2 EZExplorer
# () ACCELCON
&) ADMIN L3
&1 ADMINDTL
- ALARM
@ BBINFO
@) BFRPOOL
@] DB2STAT
@) DB2STXX
+
.

ecooe

-

Al

@ (Z) DDFCONN
#-] DEPLOY
-1 EVENTS

l Il [T»]

[

€ PLEx | &% Products | £ Systems
Q tHEDEH LBE

ThdCreate Rate

Total Excpt

1m|

Commit Rate

CommitRa
DB2 T"&‘;

r

Getpage Rate

1.
.0 | 398806 Oy

Apr 24, 2022 12:00.01 AM

Lock Susp Rate

0 |

5706 1000
L]

DB2 Target: m

| —

IBbmc MainView Explorer




Db2 Query Monitor

 Alert Monitoring against our subsystems

e SQL Events that require attention
 Alert CPU; Alert Elapsed; Alert Getpages; Alert SQL Calls
 We us Query Monitor in lieu of RLF (Resource Limit Facility)

* Alerts will be displayed on the blackboard (message board)

* You can create Message Boards that filter messages to achieve
various display results.

 Monitor all subsystems from one screen

e Start alerts company-wide from one screen
e -805;-905;-913



Db2 QM Alerts:

= AN\ Db2 Sql Event

= A\ sol Error
& Application Coding Error
Home | Home Alerts _ Activity Browser  Configuration v ' Tools v A\ Application Runtime Error
100 & SR R & A\ suthorization Errar
.-m I‘ @054.. ‘9704 Resource Unavuabié ‘« -913 Deadlock Timeout m l & ind Errer
[and CAfacx pi  comeiation » @  EventName Sub.  system System  Subject Received A\ Doms Error
0 B Runtime Plan Eor I W CWDB2PLN. ACDB 5/6/2022, 10:26:24 AM & odiError
O 3 Runtime Plan Error e - W CWDB2PLN. ACDB $/6/2022, 10:26 24 AM & Deadlock Or Timeout Error
AC Cce|, 3 7 Deadlock Or Timeout Error - -— W UPIBAUOT MPPRO 5/6/2022, 101031 AM A\ Distributed Query Error
o B9 Sql Elapsed Time Problem > . W5 AMACHVL1.COLLC 5/6/2022, 9:56:28 AM A\ Duplicate Key In Index Error
Selectfo  » Sql Elapsed Time Problem S W0 o NPSAL4006 5162022, 9:11:14 AM A\ Environment Error
o 8 Server Task Switch Delay Problem I W i NPSAL4006 5/62022, 9:02.36 AM &\ General Sql Error
e Aqn « = ©  Unaccounted Time Problem Bl e . W NP SAL400G $/6/2022, 9:02:36 AM A\ s Error
o MO 3 Server Task Switch Deiay Problem - - W NP-SALS006 56672022, 8:42.06 AM A\ Resource Limit Ermor
s Cqo 2 Server Task Switch Delay Problem - - W o NP SAL400S S/82022 83543 AM A\ Resource Unavailable Error
e AqU 2 Runtime Plan Error F— W DISTSERV.COLLSU 5/672022, 5:01:41 AM A\ Runtime Pian Error
« Hdo 3 Runtime Plan Error - - W DISTSERV.COLLSL 5/672022, 5:01:41 AM A\ singleton Select Error
o 9 Runtime Plan Emor - e DISTSERVCOLLSL 5552022, 50141am | = A Sal Problem
0O 4 &8 ©  Object Buffer Pool Hit Ratio Problem  [1] - - M LATAP 5162022, 4:32.42 AM ) f\ Alert Threshold Problem
Staty 0O SENE® ©  Other Read Delay Problem 1] - - o NP-SALS00 /62022, 4:32:40 AM %I &\ Delay Problem
o B Runtime Plan Emror - o s B500010.1B500010 5/6/2022, 3:34:38 AM B 4\ Lock Probiem
o 3 Runtime Plan Error - s B500010. 1500010 $/6/2022, 3:33:48 AM [ 4\ Sol Buflerpool Problem
o 4 Object Bufer Pool Hit Ratio Probiem N— S I AALDS 5162022, 25133 AM A\ Sol Cpu Aert
O 4 Object Buffer Pool Hit Ratio Problem - - —— 5/672022, 25133 AM a & 5| Elapsed Time Alert
O 4 @ o Object Buffer Pool Hit Ratio Problem  [1) P— - W0 -AALD4 5/6/2022, 2:51:33 AM -




Alerts: -904 Step 1 (Create WTO)

e —
rforz/OS v3.3 Welcome D2ADMEL About Help Logout IBM Support

Aerts | Activity Browser | Configuration ~ @ Tools v
SN -N. W m o

=l &) CAE-Agent-based Actions

i A Action Group: | CAE-Agent-based Actions v
G.-_.. Automatic Cancel Thread )
@4 Gancel Thread Subject Type: | Db2SglStatement v
_____¥h Sample WTO Event Type: | Event l
To WTO for -904 ] Related Event Type: | =none= v
=T[5 CAE-Server-based Actions
Q 4602 Long running Routing Code: 1 - Master console action v ]
g A803 Long running Descriptor Code: [ 12 - Important information messages v |

lj Cancel Thread Email Alert
m Cancel Thread Email Alert for Message 1D: camu |i]ﬂ'1 Il hal |
g Cancel Thread Email Alert for k

g Cancel Thread Email Alert for k

g Cancel Thread Email Alert for k._. 0 2
f Cancel Threads by QM

L) Deadlock_Timeout Alert

[5] somspLANS

(5] Giazso

(5] Glazsopt

Lyl 1P592210

m IPZ_Long_Running_Queres

g KGAAMODT Alerts

g KGPAMOD1_Long_Running_Queries

g Resource Limit Facility Emrors

m Resource Unavailable -904

lj SampleEmailAction

Message:

|

SDE-304 Resource Unavailable —-304; 5{subject.dbissid} (${subject.=smfId}) 5{urlEncode
[tootring (event.gethttribute ("MessageTokens") ) )}

...Reason codes at the end of the presentation. 22



Alerts: -904 Step 2 (Create email)

DB2 SSID: ${subject.db25sid}
LPAR:  S{subject.smfld}

Werts Activity Browser | Configuration » | Tools ~ Date/Time: ${event.datetime

© O 4m T SQOL Code: S{event.HighestSqlCode}
=
= = User: S{event.getAttribute("USER")}
CAE-Agent-based Actions — - . - . " "
%4 Automatic Cancel Thread Action Group: | CAE-Server-based Actions lobname: ${event.getAttribute("JOBNAME")}
DL Cancel Thresd Subject Type: : DhZSqistatement Plan: S{subject.plan}
ol Ewvent Type: ResocurcelUnavailableErmor .
Tog Ssmeis WTo : Package: S{subject.programName}
To WTD for -D04 Related Event Type: | ResourcelUnavailableError
El [&] CAE-Server-bassd Actions Collection ID: ${subject.collectionld}
_ . B L R ] . . " . "
[ 4502 Long running o [a — = i Correlation ID: ${event.getAttribute("Correlationld”)}
Q AGDS Long nennirng From: |_Q m

[ Cancel Thread Emai Alert e | Event Type: S{event.displayName}

Q Cancel Thread Email Alert for [

=

Q Cancel Thread Email Alert for | 1 Bt | DB2 ijECtSIREESDﬂ CDdE
- Cancel Thread Email Alert for | Subject: | Resource Unavailable -904 for S{subject. db2Ssid} (S{subject ~ . . ~
B [l cancel Thread Email Alert for | Iz Primary SMTP Backup SMTP = - == =

# Cancel Threads by QM 5{event.getAttribute("MessageTokens")}

Cgl D2aDMET Alart SMTF Host: e e N

Q Deadlock Timeout Alert SMTE Username: | £ ilabl

[5) somspLans SMTP Password: | Set Password | SMTP Port: Us - SQL TEXT (if available) ========

[5) miazse S{wordWrapSD,LFﬂrE-atch[getSqIText[euent]}}l

Csl Glazsort

L) ipsezz210 File Atlachment |

Q IPS_Long_Running_ Queries Message:

[l veaamoo1_slerts

[s) KGPAMOD1_Long_Running_Queries DB2 S5ID: ${subject.db2Ssid}

Q Resource Limit Facility Errors LPAR: . ${‘§W}

Date/Time: %{svent.datetime}

Q Resource Unavailable -805 SQL Code: %{event.HighestSglCode}

Q Resource Unavailable -004 User: Sievent.getAttribute{"USER" )}

Cs) sampleEmailaction Jobname: ${svent.getAttribute{"JOBNAME")}

Q Segus Elaz: . ${5uE:|_ec:.glan} y

E SMME w2 Alart Clasr ackage: S{subiject.programiMams]} \

Knowledge-Based Management Language (or KBML).> =



Alerts: -904 Example

(i) We remove

0080 CQM1I SDB-904 Resource Unavailable -3904; m (%) 00C30081%FF00000210:
DB2 SSI %FFDSQ1STBB. STAFF+++,00000001

LPAR:
Date/Ti
SQL Code: -904

User: Bl NN

Jobname: SIP0893D

Plan: IP595910

Package: IP599100

Collection ID: COLLIPAlL

Correlation ID: SIP0893D

Event Type: Resource Unavailable Error

DB2 Objects/Reason Code

PACPT




Alerts: -805 Example

File Message Help Mastercard Tools

Query_M S O M
T e o 00

Retention Policy Default One Year Delete (1 year)

DB2 SSID: Cgume?

LPAR: I
Date/Time: Mon Mar 21 02:43:10 CDT 2022
SQOL Code: -805

User: DOl

Jobname: D2ADMIZE

Plan: MNGTPLAN

Package: SCCUSAPI

Collection 1D:

Correlation 1D: D2ADMIZZ

Event Type: Runtime Plan Error

DB2 Objects/Reason Code

]ﬂ[ - =1 EL—] ~ é_:, <é_) —> ﬁ Share to Teams ] EE - Ftl ~ /':::' Find = . C:'\ Foom -

Resource Unavailable -805: g2/ Plan=MNGTPLAMN Package=SCCUSAPI

2  Tell me what you want to do

€l

*:_‘_) Rephy {\L_‘) Reply All —# Forward L

Mon 3,/21,/2022 2:43 AM

Expires 3I/22,/2023

2 M 21N SCCUSARPL 1B4AS92805005D58YNGTPLANYOS

MNOTE: SQLSTATE and MessageTokens are for SglError only
event.getAttribute("SQLSTATE"):51002

Alert Link: https:// 1N DAV Smit e s s

event.getAttribute(" MEESEgeTerns"}:MC&'IZIN..SCCUSAPI.134:—"«89ESDEGUSDSS?NGTPLAN‘?GS

MG VIZINL. SCCUSAPLIBAABI2B05005D58%%FFNGTPLAMN2:FFD3

R 2T . TR e | D=691 157 7940526366721




Z) /]\ \L DEHdIDCUTin]EDUtQUEwm Alert5. -913 Example
L]
File Message Help Q Tell me what you want to do
CAE |, TSmO [H DB2-SUPPORT-DBA :00 PM
Deadlock/Timeout Query on 3SmEA | SQL Code = -913
Retention Policy Default One Year Delete (1 year) Expires 9/2/2020 "
DEADLOCE DETECTION -
Domain: Query Monitor ...E'mall note In DutIOOk
DB2 SSID: Mgy
LPAR:
Date/Time: Mon Sep 02 21:00:10 CDT 2019
User: L S INSERT into BA PNSNGSWQKECUTION ID, JOB_INSTANCE ID, START_TIME,
Jobname - 1” END TIME, STATUS, EXIT CODE, EXIT MESSAGE, VERSION, CREATE TIME, LAST UPDATED,
2 02 2 92 2 92 92 92 92 92 92
Plan- NI STSERY JOB_CONFIGURATION LOCATION) values (2, 2, 2, 2, 2, 2, 2, 2, 2, 2, ?)
Package: SYSLH400
Cf::llectl?n 1D: HULI_'ID Note: Waiter/Holders are monitored at the thread level, not statement level. To view
Correlation ID: dbZJCClthis information, go to Mainview for DB2; view = EZDLOCK.
Event Type: Deadlock O
Alert Link: hitps:/ s ————e 1 © | 1 =) TS 1 = JEoard?
DEZ2 Objects/Reason Code feventID=6574470854762633217 o
A sgl statement received SQL code —-913, MessageTokens Va,./. fo,'
00C90088Y¥00000302¥DP1GIALl .SGIABSM .X'00000042° - 66/@ bo
s St
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Message Detail %

This iz a Medium Priority Message (Priority 3) This message is not acknowledged
Subject: S MP:81 Perm DISTSERY Plan [ SISyl (s 77 41
Rep. Count: 1
Received: 2/2/2019 S:00:10 PM
Summary: A sqgl statement received SQL code -913, MessageTokens 00C9005300000302DP1GI1A

SGIABSM X'00000042"
Messages Attributes ” Annotations ” Related Messagesl” TextHost Vars ||
[

Timestamps Name Value o
91212019 90010 PM | HighestSqiCode 913 \

ParallelizmCategory MHonParallel

Collectionld HULLID

COMMECTION_MAME SERVER

ConsistencyToken 6005923165405720625

ConsistencyTokenHex 5359534C564C3031

Correlationld db2jcc_appli

CURS0OR_MAME S0l CURLH400C1

Db255ID u

HIGHEST_SCQILCODE -913

JOEMNAME T

LUMAME GCCh

MessageTokens 00C900:33000003020P1GIAT SGIABSM X00000042

METIC AC1IFOS81

ModeAddrass 8279625551872

FlanMame DISTSERV

ProgramMame SYSLH400

ProgramVersion

REQUESTING_SITE_MAME 17219240129

SeclionMumber 1 w

Close

Messages Aftributes Annotations ” Related Messages ” Text/Host Vars

Show Raw SCQL Text
INSE

Tune

inte BATCH_JOB_EXECUTION (JOB_EXECUTION_ID, JOB_INSTANCE_ID, START_TIME, END_TIME,
STATUS, EXIT_CODE, EXIT_MESSAGE, VERSION, CREATE_TIME, LAST_UFDATED,
JOB_CONFIGURATION_LOCATION)

values (7,7, 2, 2,7, 2, 0,7, 2,0, 7}

NUMBER Null Length Data
1 BIGINT false 8 L
2 BIGINT false 8 L
3 TIMESTAMP true 0 e

Close
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g, ™ R

= S EI zj' 'T‘ \l, = Long Running Query for AG02 . T < = 13...
AI e rts : LO n g R u n n I n g Qu e rI e S File Message Help Mastercard Tools @ Tell me what you want to do

M ~ = By~ < % —> | o sharetoTeams | &2 BE~ M@~ oo
— = e
Help Mastercard Tools - -
Long Running Query forw EWA; 1383 milliseconds
— g ~ S K — 0 Share to Teams s <
=3 ﬁg egus QL | % =
To 1D UDEe-3Urruni -UDA B:05 AM
Retention Policy Default One Year Delete (1 year) Expires 5/5/2023
Unread @\".fe removed extra line breaks from this message.
. . Long Running Querwy =
| [ L From Subject Elapsed Time: 1383 milliseconds
COuery Monitorn@ Mast... Long Running GQuery for on [ Al poms=din: Query Monitor
DBZ SSID: s
COuery Monitorn@ Mast... Long Running GQuery for on [ Al Lpnp: m
Date/Time: Wed May 04 06:04:54 CcDT 2022
Query_Monitor@ Mast... Long Running Guery for omn [ Al User: w
FPlan: [T T
= T FPackage: AMO&0210
COuery Monitorn@ Mast... Long Running GQuery for on [ =t collootion Ih:  eOLLOTEL
- - [e: lati ID: ENTRAEOZ0011
COuery Monitorn@ Mast... Long Running GQuery for on [ =t E::ii ;y;zn Sgl Elapsed Time EProblem
TQuery Monitor@ Mast... Long Running Query for on [ Al SOL TEXT (if available)
Tuwery_Monitor@ Mast... Long Running Cuery for o [ Al SELECT VRTL ACCT NUM , PARTN ID , PRIM ACCT NUM , ISSR CUST ID ,
PAN EXPIR YR NUM , PAN EXPIR MM NUM , ENT RSN CD , CRTE TS , UPDT TS ,
Tuwery Monitor@Mast... Long Running Query for omn [ P TR T i T Bt i
1
Query_Monitor@ Mast... Long Running Guery for omn [ Al ] - . . - -
COuery Monitorn@ Mast... Long Running GQuery for on [ Ay - -
COuery Monitorn@ Mast... Long Running GQuery for on [ As 1400 milliseconds Wed 5/4/2022 6:10 AM 53 KB
COuery Monitorn@ Mast... Long Running GQuery for on [ As 1433 milliseconds Wed 5/4/2022 6:10 AM 53 KB
COuery Monitorn@ Mast... Long Running GQuery for on [ Ay 1380 milliseconds Wed 5/4/2022 6:10 AM 53 KB
COuery Monitorn@ Mast... Long Running GQuery for on [ As 1371 milliseconds Wed 5/4/2022 6:10 AM 53 KB
Query_Monitor@Mast... Long Running Query for omn [ A 1292 milliseconds Wed 5542022 610 AM 53 KB
COuery Monitorn@ Mast... Long Running GQuery for on [ As 1401 milliseconds Wed 5/4/2022 6:10 AM 53 KB
TOuwery  Monitor@ Mast... Long Running CQuery for omn [ A 1371 milliseconds Wed 55472022 6:10 AM 53 KB
COuery Monitorn@ Mast... Long Running GQuery for on [ As 1383 milliseconds Wed 5/4/2022 6:10 AM 53 KB
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IDAA:
Monitored by BMC AutoOps (AMI Ops Automation)

E=MSTR-DSNX881I-E - Message (Plain Text)

File Message Help Mastercard Tools ¢ Tell me what you want to do

M ~ 5 B~ & € — | o shareto Teams & BE- P~ - L Find | 5%~

R MSTR-DSNX881I-E

@WE removed extra line breaks from this message.

IDSNE{EEII e 105 E 3185 (2022-01-30 00:59:32 UTC)
DR S eapearssaes s oneto Issue: ID $4401 Severity: MAJOR Target:

location hw://hadomain3.f=n3 i= WABNING

Do not reply to this message — It was sent from AutoOFERATOR

=]
Repl 5 Reply All —» Forward s
AUTOO | e | 3 Reply | O Reply
To EMMEFAC. [ e S anaanag = .t Sat 1/29/2022 7:.01 PM
Fetention Policy Default One Year Delete (1 year) Expires 1/30/2023

hw: //] eapsaesam g~ 1c: Subcomponent failed Message: Status on compeonent fsn at
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Monitoring Disk Storage

- Segus Software
- Used with Mainview AutoOps
- Integrated with xMatters

- Email or page



Segus Software

Bringing in new software:

- Before monitoring alerts
- Homegrown rexx & QMF Procs

- How do you convince your managers to be
proactive?

Impact of downtime

RealTime DBAExpert for Db2 z/0OS (RTDX):

Automate maintenance and manage databases

Interfaces with Space AssuranceExpert

Uses Real-Time Statistics

Monitor and manage space and DASD

Real-Time Information Center

’]‘ \L = Metwork-Services-Account-Level-Management TRT — Notification Sent by: MC&O-...

File Message  Help Mastercard Tools Q  Tell me what you want to do

m -~ 5 M © € = | WsharetoTeams | &1 B8~ f. _ O Find | 5%~

Network-Services-Account-Level-Management TRT — Notification Sent by: MC&0-US — INCO...

) Reply | % ReplyAll | —> Forward

@ Mastercard Operational Cor | e e

To Glaser, Tom Fri 4/29/2022 11:31 AM

Retention Policy Default Inbox (1 year) Expires 4/30/2023

{:E:}This message was sent with High importance,
If there are problems with how this message is displayed, click here to view it in a web browser,
Click here to download pictures, To help protect your privacy, Cutlook prevented automatic download of some pictures in this message.

Problem Response Team — Network-Services-Account-Level-Management-
TRT

£l
was initiated at 11:50 AM CDT on Apr 29, 2022
FOR INTERNAL USE ONLY

Problem Response Team —ALM having an issue with HALAALD partition size is close to total volume of
Description:

90%
Ticket: I ———— O
Event Point of

AT O

Contact:

Please Join TRT Conference Bridge and Chat
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Segus Software: ISPF Panels for monitoring Db2 storage

SpaceManager for Db2 z/0S
> Shows free space on all volumes]

Command ===

Primary cmd: F(ind),

Cuu VOLSER

HAl1000
LOGR31
HA1052
TOoOS0
DP3814
IFO015
IFoo41
IPODGY
IFo093
IFo113
IFO145
IPO171
IPO197
IFo223
IPo243
IFO275
P62310
PE1452
U51055
PR1121

549715
377085
549715
564040

58771
176775
136762
183256
152844
177694
194027
138234
241280
141178
189924
177753
400861
226918
306733

69110

S(ort)

oo

DRSO Free Space

Row 1 of 15672
Scrol | ===> PAGE
Db2:

LancoCoT

SpaceManager for Db2 z/0S
Command ===> Data Set Statistics]]

Extract from 2022-0d4-11 at
Primary cmd: F(ind),S(ort),
cnd: Z2(oom),A(lter)

Line

Db2 DBHame

OP1AMA1
OP1AMAL
OP1AMA1
OP1AMAL
OP1AMAL
OP1AMAL
OP1AMA1
OP1AMAL
OP1AMAL
OP1AMAL
OP1AMAL
OP1AMAL
OP1AMA1
OP1AMAL
OP1AMA1
OP1AMA1
OP1AMA1
OP1AMAL

SPName

SAHMASTC
SAHMASTC
SAMASTC
SAMASTC
SAMASTC
SAMASTC
SAHMASTC
SAMASTC
SAMASTC
SAMASTC
S5AMASTC
S5AMASTC
SAHMASTC
SAHMASTC
SAHMASTC
SAHMASTC
SAMASTC
SAMASTC

Extract Data Set List 1

200

Row 1 of 100
Scroll ===> PAGE
Dh2:

Line

Ob2 DBName

B Manager for Db2 z/0S
Command ===>

Primary cmd: F(ind), S(o

cmd: Z2(oom), A(I
0(B2Info),

SPName

WRKDOAT4
WRKDOAT4
WRKDOAT4
WRKDOAT4
WRKDAT4
WRKDOAT4
WRKDAT4
WRKDBT4
WRKDOBT4
WRKOBT4
WRKOBT4
WRKOBT4
WRKOBT4
WRKOBT4
WRKDBT4
WRKDOBT4

DSN32K03
DSN32Ko4
DSN4KO1
ODSN4Ko2
ODSN4K03
ODSN4K04
DSN4KOS
DSN32K01
DSN32K02
DSN32K03
DSN32K04
DSN4Ko1
DSN4Ko2
DSN4Ko3
DSN4Ko4
DSN4KO5

Data Set List 2

Row 143417
Scrol |

of 143432
===> PRAGE
Db2: IR

Command ===> |

Databases .

Tablespaces .
LOB .

Partitioned i e EI355|c :

# Partitions

Partitioned - UTé éBE :

# Partitions

Partitioned - UTé éBR :

# Partitions
Segmented .
Simple
HHML .

Tablespaces as LARGE

Aliases .
Archive Tahles
Auxiliary Tahles
Clone Tables

Global Temporary Tahles .

History Tables
Implicit Tables [XHL]

-

Db2
More: +
432058

1431
432225

4506

Defined Tableparts . . !
DEFINE ND Tableparts :
Def ined Indexparts . . !
DEFINE NO Indexparts :

Storage groups . . . . ! 8
VYolumes (non-SHS) . . : 3]

Plans . . . . . . . . 302
bDBRMHs . . . . . . . . 0

78781
4477

Packages (total)
Packages (distinct)
SOL statements . 3827206
Indeses . . . . . . . . 32362
HASH . . . . .o 0
Type 2 non- HHSH .o 30017
{ Partitioned IXs 3227
# Partitions . 20062

DPST . . . . . . . .. 985
# Partitions . : 20547




Segus Software: Example of daily report > 50 Extents

STL EXTENTS > 50

AUTC oo e s ) |, |
To O DBZ-SUPP Sl e s . int

Retention Policy Default One Year Delete (1 year)

@This message may contain extra line breaks.
R = i e

1Date: 2022-04-21

SEACEMRNAGER FOR Db2

O Reply

%5 Reply A

Expires 42272023

(PTF 201BZ)

PRGE: 00001

1Time: 06:00:10 S P AR CE EREPORT FOR SUBSYSTEM WSS (Version: 12R1M502)|
0DBName SPName Type Part DSNo #Ext #ExL %Used Used EB Primary space §Vol DSNUM Compr. Creation date
0 Instance Clone Dssize Ehctive Bllocated EB Secondary space Datasst
DP1BUA1l SBUACHG TP 0001 0001 146 539 100 &7,108,772 1,224,000 EB o 50 ¥ 22.0%8
1 &4 100 67,116,240 -1 FE NN DSNDBED.DF1EBUAL.SBUACHG.IOO001.R001
D ___________________________________________________________________________________________________________________________________
DP1EUA1l SBURISA TE 0022 0022 =1 45 100 4,153,280 720,000 EB 1 30 ¥ 22.0%8
1 4 100 4,205,520 -1 EE SN DSNDBD.DF1BUAL.SBUAISZ.J0001.R022
.D ___________________________________________________________________________________________________________________________________
DP1BUAITL IBUAIATI I= 0000 0003 85 457 100 8,388,608 180,000 EB 1 3 N 22.0%8
1 -— 8,391, 600 -1 EE W DsSNDED.DE1EUAIL. IBUAIATI . JO001.2003
.D ___________________________________________________________________________________________________________________________________
DP1BUA]l SBUARCL Te 0002 0002 87 &e0 83 47,823,032 720,000 EB 1 1 ¥ 22.058
1 a4 98 48,215,840 -1 EBE WSS DSNDED.DP1BUZ1.SBUAACL.IOCO001.R002
D ___________________________________________________________________________________________________________________________________
DP1aMAR] TIZMARSTCI Ir 0033 0035 82 24 98 4,645,760 1,440,000 EB 1 1 N 22.014
1 - 4,766,400 -1 EE N DSNDBD.DP1AMA].IAMASTC].IO0D01.R039
D ___________________________________________________________________________________________________________________________________
DP1EUR]l SBURACL TE 0004 0004 g2 3211 99 22,756,320 720,000 EB 1 1 ¥ 22.0%8
1 &4 98 232,060,880 -1 EE I[NESSSDSNDED.DFlEBUZL.SEUAACL.JO001.R004




Segus Software: Space AssuranceExpert (SAX)

Space AssuranceExpert (SAX)
* Monitors physical data set limits (linear page set audit)
* Monitors partition sizes

Monitors Sequence and ldentity Limits

Monitors degenerated extents

Avoid running out of extents

Monitors SMS storage groups

Monitors DBAT usage

-START TRACE(MON) CLASS(32) IFCID(97,152,258) DEST(OPX) BUFSIZE(1024) COMMENT('SE RTM')

SAX is implemented as a started task. This task exploits IFCID technology to perform real-time monitoring of
all Db2 extent activity, including the latest IFCID programming technique that supports the monitoring of
data sharing groups through a single parallel SYSPLEX member. Extent monitoring is triggered whenever an
extent request for a Db2 space occurs, or an LDS is allocated to catch DSSIZE = MAX Dataset size problems.



Segus Software Examples

Menu Utilities Compilers Help

BROWSE HCI . A e 100031 7 i CHARS AR found
Scroll ===> PAGE

Command ===

+02RT5U04

T . = O2RTSUD4-16W - DA - Message (Plain..

O2RTSU0S - 15V S=RTMM - - Message (...

File Message  Help  Mastercard Tools @ Tell me what you want to do File Message  Help  Mastercard Tools () Tell me what you want to do
- - €& & — | I sharetoTeams | & B8~ - o
) ™ - > ee- o 5 v - M~ | © € — i sharetoTeams | §7 G5~ M~
' ' B la '
OZ2RTSU04 - 15W - BESSRTMM o
TS O2RTSUO4 - 16W - DERRTMM
AUTOOPSA@IY s o mecma
To O EMMFAQ.DB2-SUF S sttt  t Thu 3/17 AUTOOPS, S QG|
Retention Policy Default One Year Delete (1 year) Expires 3/18/2023 Ta EMMFAD.DBZ-SU| S i Wed 476
+02RTSUO4 - 15W [RMMMPS THRESHOLD 80% EXCEEDED BY 1% WITH DATASET Retention Poliy Default One Vear Delete (1 year) Expires 4/7/2023
SESSLDSNDBD. DPSALAL.SALASQD.10001.A067 +02RTSU04 — 16W W LPS THRESHOLD &0% EXCEEDED BY 10% WITH DATASET :
CURRENTLY 103 GB, MAXIMUM 128 GB . n _L woRIas
SIS DENDBD.DP1GIAL .HGIAEAR.IOQOOL.RO07
CUBRRENTLY 7 D8, MAWIMUM 10 D3
Do not reply to this message - It was sent from AutoOPERATOR
Do not reply to this message — It was sent from RutoOPERATOR
B L




RealTimeMaintain

: Command ===>
Sequence Example:
More:
e D2ADMEL . SPUFT . IN (SEQUENCE) - JOB CLEANUP INTERVYAL . . - DE!EtE jobs that have not run after
LV SN this number of hours
S LA O e E R b L WorklLoadExpert SCHEMA. . - Schema name of WorkLoadExpert (optional)
ACTIVE EXECUTION MODE . - Enforce specific execution mode
ACTIVE CURRENT DAY . . . - Enforce MON .. SUN/SP1/5P2/5P3
CREATE SEQUENCE DZADME1.BOOKS_ID CHANGED AT . . . . . : 2016-08-25-13.49.18 BY . : INSTALL
AS DECIMAL (6) LAST RTS CHECK AT . : 0001-01-01-00.00.00
START WITH 1 . , ,
Specity Space AssuranceExperit—processing options:
INCREMENT BY 1 CHECK SYSSEQUENCES . . . B - Monitor SEQUENCES: N(o)/I(d)/S(eq)/B(oth)
MINVALUE 1 /P(K value)/A(11)
MAXVALUE 10 TIME INTERYAL . . 30 - Time interval, 1 .. 1440 minutes
NO CYCLE EXCEEDED ACTION . B - W(TD)/M(sg)/B(oth)/N(one)
CACHE 20
O2RTS000 - 20W = 5ZIMM - Message (Plain Text)
NO ORDER ;
File Message  Help Mastercard Tools ¢} Tell me what you want to do
M~ P~ & € = | ifsharetoTeams | 7 33 [ O Find | 5B~
M R
INSERT INTO D2ADME1.TEST

(ID, NAME, DEPT, JOB, YEARS, SALARY, COMM) O2RTS000 - 20W - @&&&RTMM
VALUES (NEXT VALUE FOR (—I F"l’:p"‘" {el F'I':P|"" All —% Forward eaw

, : : , AUTC S s 05 R !
BOOKS_ID, 'GLASER',01, 'MGR',1,20.00,99); o ) P

T EMMFAQ,DE2- ~ESS i e | int

———— - o o= + s
+02ZRTS000 - 20W WSS SEQ "DZADMEIM."BOOES ID"™ EXCEEDED THRESHOLD 80% IS NOW 111% WITH
VALUES FOR THE IDE Y COLUMN

OR SEQUENCE IS EXHAUSTED =




d: A(lias), W(LM)

Segus Software: DDF T e

FERCENT DBAT

PERCENT CONDBAT :

Monitoring DDF activity:

PTF P21228:

- DDF History Details Panel (O2P905) SN 0 ¢ il

- Create a history table of all DDF activity from all members

- Extract information from -DISPLAY DDF DETAIL command
- Checks whether or not the threshold of DBAT or CONDBATS has been exceeded.

Scroll ===>
Db2:

Command

Primary cmd: L(ocate TIMESTAMP), S (ort)
Line cmd: D(etails)

TIMESTAMP MEMB MAX CUR PERC MAX CUR PERC
DBAT DBAT DBAT CONDBAT CONDBAT CONDBAT




Db2 Profiles

Db2 Profiles started in V9 and have been getting better with each new
release. Profiles allow you to:

Monitor remote threads and connections (TCP/IP)

Set or disable optimization parameters for SQL statements

Set thresholds for Query Acceleration Comand =5 [

- s - SYSIBM.DSN_PROFILE_TABLE (4/5)
Set registers for distributed clients AE IVE  LENGTH NULL VALUE

AUTHID VARCHAR 128 N

PLANNAME VARCHAR 24 ¥
COLLID VARCHAR 128 ¥

PKGNAME VARCHAR 128 ¥

LOCATION VARCHAR 254 Y

PROFILEID INTEGER q 22
PROFILE_TIMESTAMP TIMESTHP b 2020-11-14-19.02.38.437968
PROFILE_ENABLED  CHAR 1 Y

GROUP_MEMBER VARCHAR 24 N

See Appendix for more details... REMARKS VARCHAR 762 N "LIMIT/W"ITINSERVER THREADS FOR HAX 600"




APCOMPARE: Monitoring Access Path Changes

- During a weekend implementation, when do you find out the access path had changed?
Monday morning?

- Look for Access Path monitoring software

- APCOMPARE: (added V10) — This bind/rebind parameter determines whether the new access
paths are different from the older access paths. We use WARN:

DSNT2B5I MRl DSNTBBPZ2 BIND FOR PACKAGE = XXXXXX.YYYYYYVY,22222272,
USE OF APCOMPARE RESULTS IN:
¢ STATEMENTS WHERE COMPARISON IS SUCCESSFUL

¢ STATEMENTS WHERE COMPARISON IS NOT SUCCESSFUL
O STATEMENTS WHERE COMPARISON COULD NOT BE PERFORMED.

If versioning is used with package: If EXPLAIN = YES

AKX KKK KRR KKK KK KKK KA KKK KKK AKARAX TP OF DALA XK K H AR A Ao XA KA Ao KKK KKK AR KKK XK KK KKK

DSNT234I MR DSNTBCH2 BIND PACKAGE =

RRXKRK . Yyyuyyyy . zzzzzzzz, (2021-12-22-05.28.49,921502),

T0 PROCESS APCOMPARE AND/OR APREUSE, PRIOR ACCESS PATHS
FROM VERSION (2621-10-21-11.69.33.918579) WERE USED.




APCOMPARE: Monitoring Access Path Changes
If EXPLAIN = YES

R R b b I b I R d b b b b b b b db I db IR A db 2 b b b b b b b S SR A A g b 2 b b b b b b b b db AR g 2 b b 4 Top Of Data R b b A b Ib I g b g 2 b b b b b b b Sb dR AR G 2 b b b b b b b b b S I I A S b b 4

————————— e e s s e ittt e T
SELECT SUBSTR (PROGNAME, 1,8) AS PACKAGE, QUERYNO,
SUBSTR (VERSION,1,28) AS VERSION, REMARKS
FROM XXXXXXXX.PLAN TABLE
WHERE REMARKS "= ' '
ORDER BY VERSION DESC

——— e it e tomm - tomm - tom - tomm - tom - tommm - tom - tomm - +-——
PACKAGE QUERYNO VERSION REMARKS

——— tommm - e tom - e tom - tom - tomm - tom - tom - tomm - +-——
GP077450 36422 2022-04-21-09.04.50.324752 APCOMPARE/APREUSE FAILURE (PREVIOUS ACCESS PATH NOT FOUND)
GP077260 2613 2022-04-19-12.16.27.499451 APCOMPARE FAILURE (COLUMN: TNAME)

GP060100 3299 2022-04-19-06.58.43.437614 APCOMPARE FAILURE (COLUMN: PREFETCH)

GP440935 ROQ2L 4 20225045 155021, 316\ 2 S5 QS 4 WY APCOMPARE FAILURE (COLUMN: ACCESS DEGREE)

GP005050 1181538 2022 R04=1IS B S ASWINSIE IS S 8 2014 APCOMPARE FAILURE (COLUMN: TNAME)

GP420065 11321008 202 20 = Q5e=0 0855 O S 451 AHEIAG APCOMPARE FAILURE (COLUMN: ACCESSNAME)

GP058913 2405 % 2022040410291 26 47710328 APCOMPARE FAILURE (COLUMN: TABNO)

GP004984 s llae=es ) Q2 A0 4=S (OHE0E X UGS S GEINSI53 APCOMPARE/APREUSE FAILURE (PREVIOUS ACCESS PATH NOT FOUND)

AR603020 SiTteiTh 2 02 20 SO 210 S 01U Thish L CIGH o U 2] APCOMPARE/APREUSE FAILURE (PREVIOUS ACCESS PATH NOT FOUND




APCOMPARE: Monitoring Access Path Changes

Last step of bind is a rexx exec to copy msg DSNT2851 and DSNT295I into a
Db2 table.

ISPF Dialog panels drill into changed access paths table and compares it to
SYSPACKAGE.

" is not actiwve

Enter 'S” to see all monitored packages
with changed access paths on 0O02T1

Press ENTER to see more options. ..

Press ENTERSYPF3 To E=it




APCOMPARE: Monitoring Access Path Changes
Local SSID: R

CHD

===

A (Access Path Changes)
D (Package Details)
J (Bind Job Details)

SEL

Location Package

BUl01010
BUlo1l011
BUl01011
GPOD1430
GPOD1570
GFOO1610
GFPOO2740
GFO0O3140
GPOO3780
GFO04300
GFO04300
GFood4402
GFO004413
GFO004413
GFO04427
GF004453
GFO05051

Collid

COLLBUAR4
COLLBUR4
COLLBURY
COLLSUB4
COLLSUB4
COLLSUBD
COLLSUBC
COLLGPRA4
COLLGPRAY
COLLGPRAS9
COLLGPAC
COLLGPR3
COLLGPRS9
COLLGPRD
COLLGPRS9
COLLGPRAY
COLLGPARA

Version

2022-01-12-15.
2022-01-12-15.
2022-01-10-17.
2022-03-17-10.
2022-02-16-07.
2021-05-17-03.
2021-11-29-12.
2022-01-04-15.
2022-01-28-13.
2022-01-18-11.
2022-01-20-23.
2021-06-11-06.
2021-08-24-16.
2020-01-22-09.
2021-08-27-07.
2022-01-10-14.
2021-07-29-09.

(Sorted by LOC,PKG,COLL,VER)

Bind Date

2022-01-12
2022-01-12
2022-01-10
2022-03-17
2022-02-16
2021-10-21
2022-01-18
2022-01-04
2022-01-28
2022-01-19
2022-01-20
2021-08-05
2021-08-24
2020-02-21
2022-01-20
2022-01-10
2021-07-29

Row 1 of 191

Package
Trackd?

RN S e e e el Y




APCOMPARE: Monitoring Access Path Changes

If EXPLAIN YES was bound, then SQL statement nhumber can be found in
the explain table. Take this SQL statement and display the SQL text.

Local SSID: B Row 1 of 4
CHD ===> SCR ===

S (Full SQL Statement for message DSNT285I found in bhind\rebind job)

QUERY
SOL Statement using a different access path

SELECT 1 INTO : H FROM ( SELECT DECIMAL ( SUBSTR ( 2 . CLMN_TXT , 1

SELECT 1 INTO : H FROM ( SELECT CARSE WHEN B . NUM_CURR_CO_N = 'Y TH
SELECT 1 INTO : H FROM ( SELECT CARSE WHEN B . NUM_CURR_CO_N = 'Y TH
SELECT 1 INTO : H FROM ( SELECT COALESCE ( A . RTE_TRNST_NUM , D . R

FRkkkkkRkkkk ook Bottom of data xesroksorsokorrrorkkokkokoRRKk Kk kKK kK




APCOMPARE: Monitoring Access Path Changes

- Display Explain info from new access path:
- Display Explain info from old access path:

EDIT
Command ===
e e o e e Tnp D'F nata A e

000001 Note: For a fu““l__fl*--'Ea;’--éd.-fS“-j- T .n-xE nfi--u-T ol
000002 or QHF f File Edit Edit_Settings Menu Utilities Compilers Test Help

000003 EDIT DEiDHEl.EPUE.BINDlEBB Columns 00001 00124
Command ===> Scroll ===> HALF
gggggg 000027 New Access Path:
000028 SORTING===>
000006 SELECT 1 INTD oooo2s B#_PH_MISQ METHOD TRBLE_NAME ACC_TYPE INDEX_NAME MATCHCOL TIX_ONLY NUJOG_CUJOG PF LK_MD 1
000007 000030 001 01 00 5 15
000031 001 02 00
000008 000032 002 01 00
000009 000033 002 02 00
000034 003 01 00
000010 000035 003 02 00
000036 004 01
000037 004 02
000038 006 01
000039
000040 Path:
000041 SORTING===>
000042 BH_PH_MISQ ACC_TYPE INDEX_NAME MATCHCOL NUJOG_CUJOG P
000043 001 01 00 IGPAFGD1 00/02 e
000044 001 02 00 ..
000045 002 01 00 .
000046 002 02 00 ..
000047 003 01 00 IGPAWPS3
000048 003 02 00 IGPACOL1
000049 004 01 00 IGPAWPS3

S PN

5
5
5

N
IGPAWFS3
IGPACOL1
IGPAWPS3
IGPACOL1
IGPAFGDOO

ORrORORONO
HHHHHX>XJ
CEZALC=Z=====




Intellimagic:

e RMF & SMF produce the world’s richest source of machine-generated data.
» Takes RMF/SMF data and slices and dices this data various ways.
* Pre-canned reports (through a web browser) show this detail and provides
a method of drilling down into this data.
e Build your own dashboard.
* Intelligent Navigation and drill downs.
 Weekly email.
e Db2 Data:
 DFSMS statistics and configuration
* Workload activity
* Storage Data
* Serialization Delay
e Db?2 statistics
 Db2 accounting data



ntellimagic: Wee

IntelliMagic Vi

Mavigation

~ DB2

Health Insights

Change Detection

DB2 Statistics

Buffer Pools and Databases
Local Buffer Pools

Group Buffer Pools
Accelerator

DB2 Raw Statistics
Accounting Data

Flan and Package

Plan and Package Wait
DB2 Raw Plan and Package
Utilities

Detailed Changes”

<ly email — Top 20 Reports
|nt€] ] ] Mag 1C V] S1ON #Dashboard [ Edit Dashboard + [ Create Report Search chart Q | &optons @ Help
:
@ My Dashboards +Add ~
My Dashboard TOP GETPAGES BY PLANS FOR ALL DB2 SUBSYSTEMS (TOP 20 +« | TOP WAITS FOR DATABASE SYNC I/0 BY PACKAGE (TOP 20) -
for all Buffer Manager by Plan by Plan Name and DB2 Mem . Fullreport®  for all Package Data by Program Name and DB2 Member N Full report @
IGT 4/11/2022 12:00 AM - 4/18/2022 5:45 AM {Last 7 days, All days). Sysplex <all=, Shift <all=, Interval: | IGT 4/11/2022 12:00 AM - 4/18/2022 5:45 AM (Last 7 days, All days). Sysplex <all=, Shift <all>, Interval;
@ Other Dashboards v Measurement Measurement
|! Reports A DB2 Buffer ogram DB2 Member System Waits for Database Sync
Plan Member System Size Getpages Name Name D 10 (eventsihr) IF
> Health Name Name ] (KB) (Getpages/hr)  1F
> Applications IP535120 1,134,892,014.86
BU101106 16K 16,958,782,700.00
> Disk Storage IP800820 758,371,847.00
. GFP005051 4K 8,624,028,393.10
» Systems, Paging, WLM IP532620 650.355,738.75
s CF and XCF IP515110 16K 6.551415,363.50
IP532110 498,390,216.00
» DB2 BU0O4461 4K 5641227 010.00
> €IC3 AM373070 281,530,272.00
AMI13400 4K 4,269,327,408.00
» WebSphere, MQ, TCP/IP AM373070 279,165,756.00
AMI13400 4K 4,267,032 480.00
> Jobs and Data Sets AMI15400 264.613,625.00
: 1PE00820 8K 3,175,548, 603.00
> FICON Directors - AM915400 252,709,776.00
> Tape Storage 1P999040 4K 2.919,001,43387
AM4B1120 244732,715.89
GP440826 4K 2,808,158,190.00
IP532620 220,621,886.48
IP532620 4K 2.115,946,731.00
IP535110 215,309,955.43
BU343450 4K 1,705,059,281.41
AM4s1120 209,315,834.85
BU343450 16K 1,631,399,036.25
AM485010 190,035,728.40
AMACHVL1 4K 1,371,838,595.63
AM485010 165,515,265.26
AM3IT3I0T0 4K 1,166,755,704.00
IP532210 163,856,275.00
AM3IT3I070 4K 1,166,025,708.00,
1913400 161,447 328,
P A151 ﬁ( 11 v




Intellimagic Sample Report

|ntE] -l 1 Mag] C V] S10T1 & Dashbeard (& Create Report £2 selection T Filter 2 Export Search chart Q | & Options © Help
Pkg CPana saL
@ My Dashboards | +20d |~ Top Package CP Time and SQL per week (top 20) Addto: =collected @ Dashboard~ |t Favorites & Edit report
My Dashboard for all Package Data by Program Name and Package Collection Id and Plan
Name and DB2 Member Name and System |D and Correlation Name Last week 4/11/2022 12-:00 AM - 4/18/2022 559 AM
ﬁ Other Dashboards e Interestgroup IGT, All Sysplexes, All shifts
Reporting interval Hour
i Reports ~
Program Package Collection Flan DBE2 Member System Correlation SQL statements issued Total CP time
» Health Name Id Name Name 1D Name (stmt) I  (hr)
» Applications
BU101106 coLLBUAA BU101106 SBU2103D 451,063,345.00 23.37
» Disk Storage
) AhAE1120 COLLAMAA AMABI120 SAMAS10D 316,117,743.00 8.81
» Systems, Paging, WLM
s+ CF and XCF DSMHTIAUL DSNTIAUL DSNTIAUL SAME220D 297,525,324.00 716
> DB2 SYSLH200 NULLID DISTSERW ALRBACKUP 211.547.473.00 6.08
> CIES IP621120 COLLIPA1 IP215110 SIP3441D 63,572, 779.00 7.0
> WebSphere, MQ, TCP/IP
IP532120 COLLIPAS IP515110 VIPD8STS 51,784,000.00 6.01
» Jobs and Data Sets
» FICOMN Directors SYSLH200 NULLID DISTSERW SQAUTOLRM 6.080.055.00 22.30
> Tape Storage SYSLH200 NULLID DISTSERW dbZjcc_appli 5.007.345.00 6.77
51229010 COLLCICA PLANCICA SIDC 639.919.00 4515
SYSLH200 NULLID DISTSERW OPTMRUNNERLR 247.940.00 14.35
SYSLH200 CONMNMBUOC1P DISTSERW dbZjcc_appli 117.842.00 6.27
ASMOAPAG ASNOAPPLY ASNQAPP D2P1ASIQ 27.,532.00 21.88
SYSSH200 CONMNCWS001L DISTSERW CSPServer 23,245.00 8.42
ASMNQBRWZ ASNAAPPLY ASNQAPP D2P1ASIQ 17.300.00 10.48
SYSLH200 CONNMBUOO3P DISTSERW dbZjcc_appli 17.095.00 9.09
ASMO AT ASKOADE Y AShOADD Qepiasicy 1587200 12 79
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Intellimagic — Health Checks

IntelliMagicVision « @ & v 2

Navination Previews renort set NR?

Columns Max s
Queued with Invalid  Allowable A R #Gid  Drildown > @
Successful Create Abort Abort Select Storage 160 -
Rollback S5AMEnd SSAM End Thread Requests Requests {Rebind Usage Limit . ‘
Data Sharing Group  Requests of Tasks of Memaony Requests Sent Received needed) Exceeded . ‘ |
140 1
DSND2D1 ] ] [ ] ] " 1] [ ] ] . ‘
B
DSND2D2 1] A . . . . " . I 1201 ‘
B
DSND2J1 " " . " . " " . 1004 B
0 el
[2]
DSND2J2 L] L] [ ] L] ] L] = L] -g By
o 804
Q . |
DSND2M1 - (1] - - - - - - o g"
7 [
] 601 By
DSND2M2 (1] (1] . . . - (1] - t B
40 4 . | )
DSND2ZM3 a (1] a a a . a a |
B
DSND2M4 L] L] L] L] L] L] L L] ol
A g
DSND2P1 ] ] ] ] ] ] u ] 2 .
& & ~ B
o o - & o
DSND2P3 L ] . L ] | a Q N N\
g & P P P P P P P PP P & B
- ¢ ¢ o ¢ & ¢ & > o> & o> > ¢
Q& & Q& Q& Q& Q& Q i Q QY Q Q 2 |
DSND2P4 ] ] ] ] ] L] L] L] @\‘ @\ > @‘\ N @‘\ Qb‘\ Qb-\ N Q'>\ Q?*\ Q'*\ Qb‘\ m




g—

. - . . i ASN1096W
Monitoring Q-Replication: age B2 DBA Oncall (Al
] [ I ASNO197W
1.We monitor critical conditions Page DB2 DBA Levell Oncall (All)
. ASNOS575E
USIng ASNMON Page DB2 DBA Levell Oncall (PROD and ()
2.Batch jobs to monitor latency for Page_DB2_DBA_Oncall (HA)
ASN70171

eaCh SChema [ CAPTURE/APPLY Page DB2 DBA Oncall (G&&& Only)
3.We have weekly jobs showing any — "%

Page DB2 DBA Levell Oncall (PROD)

Q-apply exceptions by schema page_DB2_DBA_Oncall (HA/GSeZ)
. . ASN/551E
4.A0 alerts on certain errors like long page DB2 DBA Level1 Oncall (PROD)
running unit of work in progress, Page_DB2_DBA_ONCALL (HA/CFEY)
) ASN/553E
capture/apply taking dumps, etc... Page_DB2_DBA_Levell_oncall (PROD)
Page DB2 DBA Oncall (HA/Cese)
ASNE998|

Page DB2 DBA lLevell Oncall (PROD/HA Only)

\



Monitoring Q-Replication:

Define parameters to monitor Q-Rep

’

Table Name

. IBMSNAP ALERTS

. IBMSNAP APPPARMS

. IBMSNAP_COMPENSATE
. IBMSNAP CONDITIONS
. IBMSNAP_CONTACTGRP
. IBMSNAP_ CONTACTS

. IBMSNAP GROUPS

. IBMSNAP MONENQ

. IBMSNAP MONPARMS

. IBMSNAP MONSERVERS
. IBMSNAP MONTRACE

. IBMSNAP MONTRATL

. IBMSNAP SUBS COLS
. IBMSNAP_SUBS MEMBR
. IBMSNAP SUBS STMTS
. IBMSNAP_ SUSPENDS

. IBMSNAP TEMPLATES




Monitoring Q-Replication: ASNMON Alerts

il T 5 T
File Message Hel
w o~ = M-

ASN51341 MONIT

ASI
To

-

Retention Policy Default Ongl

ASN3125I MONITOR I

Pl cports an e

RASNS153W 2022-03-25
latency exceeds ths
schema 1s SIQ.

ASN51341 MONITOR "D2T1MASN" : "WorkerThread". Alerts issued. Ms...

Mastercard Tools

|'|_|'| T | =
1 4 5
File Message Hel

E T
w ~ = B 9

ASN51341 MONITOR

0 'Tal ASN5134] MONITOR " File Message Help hastercard Tools & Tell me what you want to do
o ————

Retention Policy Default One Yea

ABN5125T MONITOR DZP

B reports an e-mai
ASND173W Z2022-03-25-0
exception was found £
SI0.

The receive gusu
The SCLCODE

Eal

@ Tell me what you warmo do

7 EO [y

(]
ASN5134] MONITOR "D2P3MASN"

"

o | =

4 5
File Message Hel
-~ =5 M- | 9 9

ASN

Retention Policy Default One Year Deletd

ASNS1Z25T MONITCR DZP3MAS]
B reports an e—mail alsg
LSNS153W 2022-03-20-032.31
latency excesds the thres]
schema is GIQ. The latenc]
LSNOST5E 2022-03-20-032.25

ogram encountered a T

the WebkSpheres MO command I

: "WorkerThread". Alerts issued. Ms...

Mastercard Tools

M ]m[ - = M- é_) <é_) — iﬁsharetoTeams &2 EE“ Ftlv
To Em

O

= O

ASN5134l MONITOR "D2P3MASN" : "WorkerThread", Alerts issued. Ms...

& Tell me what you wargsto do
0]

o _ o (]| [ ()

ASMN3134] MONITOR "D2P3MASN" : "WaorkerThread". Alerts i...

|~ i

R

O Find | ===

ASN5134] MONITOR "IMsEMASN" : "WorkerThread”. Alerts issued. Msg Code AS...

PO T S |92

To 7m* = .

Retention Policy Default One Year Delete (1 year) Expires 2/16/2023

ASN5125%I MONITOR DZEPIMASN WorkerThread. The Replicaticn Alert Monitor on
server reports an =-mail alert.

RENSL73W 2022-02-15-05.02.08.06E952 325 MCONITCR DZPIMRESN WorkerThread.
&n exception was found for the ¢ Zpply program. The server is MCPWCE. The
schema is SIQ. The receive gueue is IBMQREP P1CSIQ BI ClASIQ RECVOIL.
bttt s Rl et N R Rl s A MW The SQLCCDE is 100. The SQLSTATE is 02000. The

SQLEREMC is *.




CDC Replication: Change Data Capture

&8 IBM InfoSphere Data Replication Management Conscle

) Edit = cription  Mapping Yiew Help
Ll Monitoring &)} Configuration §§{j Access Manager @

M al Perfurmance| = B8

a | = B2 | 5 v B B Gar | J3l Meonitor Performance | a5 == | e Enter search... vl R
A Mirroring DD 5 = Subscription 1§ State Latency Source Target

o w [= Default Project

=] E7 WY & Mirror Continuous & Mormal  CLe o swow B O

(=) 1555 P1ISTLSAMAS & Mirror Continuous & Normal  ELosDaanssn 3 oo

2 Other 1 1 E7Q FTTOES0RA A Mirror Continuous & Mermal  DLoow L 71 NP SORACLE
Late BB FTIESCSA L= Ur_lkncm.rn - O Mormal | FF e A B

> y ET1 M1AsORA & Mirror Continuous & Mormal  ELooss L MTFAPLORA

(W A iy I i (L] . '
® EA FAirror Continuous Mormal  Elasm aas A "
& MNormal [N 5
w ||« >

0. PRDSAMSTL > 57 P11STLSAMMF = [ D2P1 sill Collect Statistics | = e 5| 7

oy Activity - Mirroring i=l Current Replication Events

&3 Error
£ Warning 0 A6

i Information N 1571

Current latency: 0002 Source [ Targ
Type Message Event ID Object 13 Tu
& Error CHCG500E TCRSIP recvrmsg("HDR") service call has failed, The returned errno is ECOMMRESET forw,.. 9500 4 Apr 27,
& Error CHCY500E TCRSIP recvrmsg("HDR") service call has failed, The returned errno is ECOMMRESET forw,.. 9500 el Apr 27,
& Error CHCI500E TCRSIP recvrmsg("HDR") service call has failed. The returned errno is ECOMMRESET forw... 9500 ol Apr 27,
i Informaticn CHCE404] Communications session open to remote sy ol i S m-cion slot 1 B0 A Apr 26,

et | i cdcadm | [}, 7 of 8 connected |@ & |




CDC Replication: Monitoring Messages

& Motifications - D2M1

&8 MNotifications - P11STLSAMMF Specify notification settings for this datastore. By default, these settings apply to all subscriptions that use this datastore.
Source Target
Source Target
Motification Categories: Motification Settings:
Source Datastore: PRDSAMSTL Category £ Source > Describe Transmitter > Fatal
Motification Categories: Motification Settings: h @Es;ribT Transmitter CHCPRINT
ata
Category Use Default  * | |Source > Scrape/Refresh > Fatal wd Error []svsLoG
s - e Informaticnal .
b E?%rﬂlfﬁ II:'-.EfrE_h y IMTERMET BAIL ﬁ Status I:IUSEF Exit
ata - .
SMTP Mail Host: = wd Operational Module Mame:
%24 Error v Refresh
229 Information W Alert Account: = he Ebﬁ rFESt |
ata
qad Status v Sender Mail Address: . %24 Error
; - i
= Opera?:lu:n.al Sender Mail Password:  sese i Informational
w [&= Communications % Status
¢ Fatal v USER HANDLER 9 Operational
id Error v lava Class Mame: lava ~ & Log Scraper
¢ad Information v 2 Fatal
dod Status W 224 Error
{2d Operational v g ;ﬂ:rmatlonal
w &= Environment ? us.
” %4 Operational
ﬂ Fatal w = Communications
%29 Error v 54 Fatal
429 Information v 225 Error
dad Status v 224 Informaticnal
454 Operational v w4 Status v
w = Journal/Log Maintenanc Eiter M = -
&4 Fatal v ilter Messages... opy ings...
é9d Frror v e €
S ¥ Datastore Defaults... i SEEE
®
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CDC Replication: Email examples

t s

Message

- = o

File Help  Wastercard Tools Q  Tell me what you want to do

S € — | WP shareto Teams | oo~ |-

F

IBM InfoSphere Data Replication Notification : 11TMFOR

e o ) Re

To [ oS pseaeici oy oS5

Retention Policy Default Inbex (1 year) Ewpires 4/21/2023
lEvent ID: 215

Publisher (3) /3ubscriber(T): T

System ID: I11MFCR

Event Text: Failed to add a row to table I11.MP3 BUSN SVC ICHG
[1443770] . Database cperation failed.

4 3QL exception has cccurred. The 30L error code iz 'l'. The 3]
message 1s:
[cDC] [Oracle JDEC Driver] [Oracle]ORA-00001: unigue constraint M
violated

|BM InfoSphere Data Replication Motification : [1TMFOR - Message (Plain Text)

IEM InfoSphere Data Replication Meotification: - M...

File Message Help hastercard Tools Tell me what you want to do
lﬁl - = Ebl" é_) <é_) = iﬁSharetoTeamg &7 EE' |:|:|u enn
] R
IBM InfoSphere Data Replication Notification :
T e e TR el i
T B e reeen e g =00 7:57 AM

Retention Policy Default Inbox ({1 year)

Expires 4/12/2023

Event ID: ©&45
Publisher (3} /Subscriber (T): =
Syastem ID:
Event Text:
reading
IBM InfoSphers Data Replication identified that no data was returned from
the database for the guesry "SELECT REFERENCE INDEX, FILE NUMBER,

Exception occcurred during replication. Excepticon at continue
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Failed Jobs Alert Examples

’]‘ \L ~ JOBSDB6515D JOB11545 - Messag...

File MMessage Help Mastercard Tools ¢ Tell me what you want to do

]E[ - B E\L-I** 6_) {f_) — ﬁSharetcTeams Nl

T . = SDB7537WAbended - Message (Pl..

==
od

JOB SDB6515D JOB11545

File Message Help Mastercard Tools ¢} Tell me what you want to do

AUTC = m -~ =5 M- S € — | I shareto Teams

To DB2-5U1

Retention Policy Default One Year Delete (1 y

@WE removed extra line breaks from this mey SDB?SS?W AbEﬂdEd

@0
&l og™

\L ¥  STAND-IN REPL MONITORING JOE 5...

File Message Help Mastercard Tools @ Tell me what you want to do
Job not executed dus to DBR AU-I mom ]E e ‘EI. D\L‘v é_) <é_) % ﬁ Share to Teams EE EEV '
required this i=s informationi To EMMF, e o P W
Retention Paolicy Default One Year Delete (1 year)
_ () We removed extra line breaks from this message. STAND-IN REPL MONITORING JOB SDB7223D ABENDED
Do not reply to this message
_ Sl &[> ||
IEF4501 SDB7537W S20ABND — ABEND=3 AU eSS OM
T Message from RutoOPERATOR To O EMMFAC S Stnl /| | DE e S - 1< i 4,2
Retention Policy Default One Year Delete (1 year) Expires 4/4/2023

i

lToB=sDB7223D

DATE=22093 - 20220403

TIME=02.00.38

JOBNUM=41600

IEF4501 SDB7223D S0SS5ABND - ABEND=S2000 U4095 REASON=00000000
TIME=02.00.38
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Home Grown

- We all have home grown software
- Each company is unique with different requirements

- Do you build your own or do you purchase it?
- Can you support home grown, after the inventers leave/retire?
- Can you justify the purchase?
- |Is the software even available?

- TSO Panels to monitor Q-Rep

- TSO Panels to monitor access paths

- TSO Panels to monitor IDAA

- Batch interface to handle binds throughout the company




No one is perfect and there will be things that
are new that could cause an outage...

0" PORTU NITY/

B

“Never waste a good outage”....John Campbell

Learn from it and grow forward and get better.



Thank You

Speaker: Tom Glaser
Company: Mastercard

Email Address: tom.glaser@mastercard.com

Session Code: BO7

Please fill out your session evaluation before leaving!
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Message

DSNB204I
DSNB2171

DSNB224|

DSNB225I

DSNB228I
DSNB235A
DSNB250E

DSNB301E
DSNB303E
DSNB304I

DSNB311|

DSNB312|

DSNB313I
DSNB314|

DSNB319A
DSNB325A
DSNB3271

DSNB355I

DSNB356I

Description
OPEN OF DATA SET FAILED

ONLINE RECOVERY FOR AN INCONSISTENT PAGE WAS UNSUCCESSFUL

DSNB224I| csect-name- BUFFER MANAGER 1/O ERROR DURING function, DSNAME = data-set-name , PAGE
NUMBER=X'page-number', MM ERROR FLAG=X'aa', CSW STATUS=X'bbbb', SENSE BYTES=X'cccc', SEEK
ADDRESS=X'dddddddddddddddd’

DSNB225I csect-name- BUFFER MANAGER 1I/O ERROR DURING function, DSNAME = data-set-name , MM
ERROR CODES=X'aaaaaaaa' DB2 REASON CODE=X'reason-code'

csect-name GROUP BUFFER POOL gbpname CANNOT BE ACCESSED FOR function

GRS RESOURCE SHORTAGE DETECTED BY DB2

A PAGE RANGE WAS ADDED TO THE LOGICAL PAGE LIST

GROUP BUFFER POOL gbp-name CANNOT BE CONNECTED DB2 REASON CODE
A LOSS OF CONNECTIVITY WAS DETECTED TO GROUP BUFFER POOL

GROUP BUFFER POOL gbpname WAS SET TO 'DAMAGE ASSESSMENT PENDING' STATUS

DBNAME database-name SPACENAME space-name INSTANCE instance-number PARTITION partition-number
HAS PAGES IN THE LOGICAL PAGE LIST

DBNAME database-name SPACENAME space-name INSTANCE instance-number PARTITION partition-number
HAS PAGES IN THE LOGICAL PAGE LIST

GROUP BUFFER POOL gpbname TO BE DISCONNECTED REASON=reason LOSSCONN PERCENTAGE=percentage

DAMAGE ASSESSMENT TO BE TRIGGERED FOR GROUP BUFFER POOL gpbname REASON=reason

THERE IS A SHORTAGE OF SPACE IN GROUP BUFFER POOL
THERE IS A CRITICAL SHORTAGE OF SPACE IN GROUP BUFFER POOL

GROUP BUFFER POOL gbp-name HAS ADEQUATE FREE SPAC
GROUP BUFFER POOL gbpname RECOVERY LRSN VALUES MIGHT CAUSE A DELAY IN GRECP RECOVERY. PAGE
LEVEL

FOR GROUP BUFFER POOL gbp-name , THE CONDITION THAT CAUSED THE PREVIOUS DSNB3551 MESSAGE
DOES NOT CURRENTLY EXIST

Email/Paged?
paged
paged

skip

skip

paged
email
email

email
paged

email
email

email
email

email

email
email

skip
skip

skip



Message

DSNB3571
DSNB741l
DSNIO005I
DSNI010I
DSNIO12I
DSNI013I
DSNI014l
DSNI031I
DSNI033I

DSNI052I

DSNI053I
DSNJ004I
DSNJOOSE

DSNJO16E
DSNJO17E
DSNJO030I

DSNJO31l
DSNJO32|
DSNJO33E

Description

AUTOMATIC LPL RECOVERY SUPPRESSED FOR OBIJECT TYPE object-type OBJECT
DUPLEXING COULD NOT BE ESTABLISHED FOR GROUP BUFFER POOL gbpname
LPL OR GRECP RECOVERY CANNOT BE DONE FOR function-name - ID = function-id

BROKEN PAGE ACCESSED TYPE type NAME name MODNAME csect-name CONN-ID id
PAGE LOGICALLY BROKEN

POTENTIALLY INCONSISTENT DATA REASON reason ERQUAL erqual TYPE type

DATA IN USE DURING ABEND REASON 00C90101 ERQUAL error-qualifier TYPE

LOCK ESCALATION HAS OCCURRED FOR RESOURCE NAME = resource-name, LOCK

PAGE SET dbname.psname PART part-number IS MARKED REFP AND status ON BEHALF UR

AN AGENT HAS EXCEEDED THE THRESHOLD FOR STORAGE USE IN WORK FILE DATABASE

THE DB2 SUBSYSTEM HAS EXCEEDED THE THRESHOLD FOR STORAGE USE IN WORK FILE DATABASE
ACTIVE LOG COPY n INACTIVE, LOG IN SINGLE MODE

nn OF mm ACTIVE LOGS ARE FULL

WARNING - SYSTEM CHECKPOINT PROCESSOR MAY HAVE STALLED
WARNING - OFFLOAD TASK HAS BEEN ACTIVE SINCE date-time
RBA RANGE start-rba TO end-rba NOT AVAILABLE IN ACTIVE LOG DATA SETS

WARNING - UNCOMMITTED UR HAS WRITTEN number LOG RECORDS
APPROACHING END OF THE LOG RBA RANGE

THE LOG RBA MUST BE RESET BEFORE THE END OF THE LOG RBA RANGE IS REACHED

Email/Paged?
email

email

paged

paged

skip

skip

skip

skip

email

email; feb 2021
email; feb 2021
skip

paged

paged
email
skip

skip
skip

email



DSNJ034l

DSNJO35E
DSNJ100I
DSNJ102|

DSNJ103I

DSNJ104l

DSNJ105I
DSNJ106l

DSNJ107I

DSNJ108I
DSNJ110E
DSNJ111E

DSNJ113E

DSNJ114l

DSNJ115I
DSNJ119I
DSNJ120I
DSNJ122]
DSNJ1241

ACTION MUST BE TAKEN BEFORE THE END OF THE LRSN RANGE IS REACHED

ACTION MUST BE TAKEN BEFORE THE END OF THE LRSN RANGE IS REACHED
ERROR OPENING BSDSn DSNAME-=..., ERROR STATUS=eeii

LOG RBA CONTENT OF LOG DATA SET DSNAME-=..., STARTRBA=
LOG ALLOCATION ERROR DSNAME=dataset-name, ERROR STATUS=status-indicator

RECEIVED ERROR STATUS nnn FROM macro-name FOR DSNAME dsname

LOG WRITE ERROR DSNAME=dataset-name LOGRBA=rba-value, ERROR STATUS
LOG READ ERROR DSNAME=dsname-value, LOGRBA=log-rba-value

READ ERROR ON BSDS DSNAME=name ERROR STATUS=status
WRITE ERROR ON BSDS DSNAME=... ERROR STATUS

LAST COPYn ACTIVE LOG DATA SET IS nnn PERCENT FULL
OUT OF SPACE IN ACTIVE LOG DATA SETS

log-type log-value NOT IN ANY ACTIVE OR ARCHIVE LOG DATA SET

ERROR ON ARCHIVE DATA SET, OFFLOAD CONTINUING WITH ONLY ONE ARCHIVE DATA SET BEING GENERATED

OFFLOAD FAILED, COULD NOT ALLOCATE AN ARCHIVE DATA SET

BOOTSTRAP ACCESS INITIALIZATION PROCESSING FAILED

DUAL BSDS DATA SETS HAVE UNEQUAL TIMESTAMPS, BSDS1 SYSTEM=timestamp
DUAL BSDS DATA SETS ARE OUT OF SYNCHRONIZATION

OFFLOAD OF ACTIVE LOG SUSPENDED FROM RBA xxxxxx TO RBA xxxxxx DUE TO I/O ERROR
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DSNJ1251

DSNJ126l
DSNJ128I
DSNLOO71
DSNLOO8I

DSNLO30I
DSNLO741
DSNL405I

DSNL406!

DSNL5011

DSNL700I

DSNPO0O1I

DSNP002I
DSNP007I
DSNPO11l
DSNP012I
DSNP031|
DSNRO35!
DSNRO55I

ERROR DUMPING BSDS, OFFLOAD CONTINUING WITHOUT PRODUCING THE BSDS DUMP

BSDS ERROR FORCED SINGLE BSDS MODE

LOG OFFLOAD TASK FAILED FOR ACTIVE LOG nnnnn

DDF IS ABNORMALLY TERMINATING

DDF ABNORMAL TERMINATION COMPLETE

DDF PROCESSING FAILURE FOR LUWID=luw-id REASON=reason-code

NUMBER OF CLIENT CONNECTIONS HAS EXCEEDED exceeded-percent % OF THE MAXIMUM ALLOWED

THREAD luwid=token PLACED IN INDOUBT STATE BECAUSE OF COMMUNICATION FAILURE

THREAD luwid=token AT PARTICIPANT location MAY BE INDOUBT BECAUSE OF A COMMUNICATION FAILURE.

DB2 COMMITTED THE THREAD. INFORMATION RECORDED
CNOS PROCESSING FAILED FOR LU luname AND MODE modename

CDB RESOURCE UNAVAILABLE, DEFAULTS MAY BE USED REASON=reason
data-set-name IS WITHIN n BYTES OF AVAILABLE SPACE

DEFINE FAILED FOR data-set-name RC=reason-code CONNECTION-ID=connection-id
EXTEND FAILED FOR data-set-name

MEDIA MANAGER SERVICES ERROR FOR data-set-nam

ERROR IN ICF CATALOG LOCATE FUNCTION FOR data-set-name

CURRENT SPACE HAS nn EXTENTS FOR data-set-name

WARNING - UNCOMMITTED UR AFTER number CHECKPOINTS - CORRELATION NAME
RESTART SUSPENDED SINCE time IN module offset maint-Ivl
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DSNRO56I
DSNSO001I

DSNS002I

DSNSO003I
DSNSO0041
DSNT318lI

DSNT500I

DSNT772I

DSNT774l
DSNUO086I

DSNVO086E
DSNV508I

DSNV509I
DSNV516l
DSNV517i
DSNV522i
DSNX881lI
DSNX906!

DSN7501A
DSN7502I

RESTART SUSPENDED ON IRLM REQUEST. ONE HOLDER OF RESOURCE IS ss-name
SUBSYSTEM HAS EXCEEDED THE USER SPECIFIED REAL STORAGE USAGE THRESHOLD

THE VALUE SPECIFIED FOR SUBSYSTEM PARAMETER REALSTORAGE_MAX IS EQUAL OR GREATER THAN

AVAILABLE REAL STORAGE

SUBSYSTEM WARNING THRESHOLD FOR REAL STORAGE HAS BEEN DETECTED
SUBSYSTEM THRESHOLD FOR REAL STORAGE RELIEVED

PLAN=plan-name WITH CORRELATION-ID=correlation-id CONNECTION-ID=connection-id
RESOURCE UNAVAILABLE REASON reason-code TYPE resource-type NAME resource-name
Fail the connection request and issue the console message; issue every 5 min

Fail the connection request and issue the console message

I/O ERRORS ON SPACE= dddddddd. DATA SET NUMBER= nnn. I/O ERROR PAGE

DB2 ABNORMAL TERMINATION REASON=reason-code

DSNVMON - DB2 DBM1 BELOW THE BAR STORAGE alert-level

DSNVMON - DB2 monitor-name INTERNAL MONITOR STOPPING
BEGINNING STORAGE CONTRACTION MODE

ENDING STORAGE CONTRACTION MODE

BEGIN DISPLAY OF OLDEST LATCH WAITERS CAUSING A BOOST
An accelerator server returned an alert message. message

PROCEDURE OR FUNCTION name TERMINATED ABNORMALLY. THE PROCEDURE HAS BEEN STOPPED
SCA STRUCTURE sca-structure-name CONNECTIVITY FAILURE
SCA STRUCTURE sca-structure-name FAILURE, ATTEMPT TO REBUILD IS IN PROGRESS

skip
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DSN7506A
DSN7512A

DXR122E
DXR142E
DXR143I
DXR145I
DXR167E
DXR168I
DXR169I
DXR170I
DXR175E
DXR186lI

DXR187I
IXL158I

THERE IS A SHORTAGE OF FREE STORAGE IN SCA STRUCTURE sca-structure-name

CONNECT TO THE SCA STRUCTURE sca-structure-name FAILED. MVS IXLCONN

THERE IS A CRITICAL SHORTAGE OF FREE STORAGE IN SCA STRUCTURE

ABEND UNDER IRLM TCB/SRB IN MODULE xxxxxxxx ABEND CODE zzzz

THE LOCK STRUCTURE wwwwwwww [S zzz% IN USE

REBUILDING LOCK STRUCTURE BECAUSE IT HAS FAILED OR AN IRLM LOST CONNECTION TO IT
REBUILDING LOCK STRUCTURE AT OPERATORS REQUEST

IRLM HAS DETECTED A DELAY IN COMPLETION OF vvvvvvvv PROCESS

DELAYED PROCESSES NO LONGER DETECTED

THE STORAGE SHORTAGE FOR LOCK STRUCTURE

THE LOCK STRUCTURE wwwwwwww IS zz% IN USE

IRLM STORAGE SHORTAGE RELIEVED

WAITER COUNT IS nnnnnnn FOR RESOURCE res-name HELD BY WU wu-addr

WAITERS EXIST DURING DEADLOCK DETECTION CYCLE

PATH chpid IS NOW NOT-OPERATIONAL TO CUID: cuid COUPLING FACILITY

DSN7505A
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Reason Code

/~00C200EA
00C200E0
00C200E8

00C20110
00C20206

00C20208
00C20252
00C900A0
00C900A3
00C90080
00C90081
00C90082
00C90083
00C90084
00C90085
00C90086

00C90096
00C90305
00D50001
00D70025
00E7000E
0OE7000F

\

~

4

Description

Db2 is unable to perform the drain function on an object

A table space or index space cannot be accessed because Db2 is unable to create the referenced buffer pool
The buffer pool cannot be created because of insufficient virtual storage

Db2 cannot access object because the highest formatted page is higher than that derived from the VSAM
high-used RBA.

An attempt was made to access a page which is currently in the logical page list

The user attempted to access a group-buffer-pool-dependent page set or partition. However, the Db2
member was unable to connect to the group buffer pool because there was not enough hardware system
area.

Db2 is unable to obtain a physical lock

Object is in recover pending status

Object is in check pending status

Obiject is readonly; an update is trying to take place

An attempt was made to allocate a resource that is stopped for all access

Db2 utility is executing against object

Utility is executing, no updates permitted

Our of temp space

The limit of 253 extends for a temporary file has been reached

In utility status

The page or row lock on the page caused the total number of page or row locks concurrently held to reach
the installation maximum number of page or row locks (NUMLKUS) allowed for a single agent in the system.
Limit reached on thread for sort work-space

You have exceeded the amount of space allowed for processing XML values.

Could not create idcams file

IDAA Resource is unavailable

Deadlock condition

Alert
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BMC Mainview for Db2 (monitors):

Monitor

#PRLF
#PRLS
#TMO
@ELAP
@ELGL
@ELGM
@ELLK
@ELPL
@ELSP
ARCDL
CNVLM
CSAP
DBATQ
DBTQD
DBTUT
DB2DP
DDFCQ
DDFT1

Title
|/O PRLL-FALL SEQ
SYS PRLL QUERY FAILURE

TIMED OUT WAITING LOCK
AVG ELAPSED TIME - FOR ID

AVG WAIT-GLBL LOCK
AVG WAIT-NTFY MSG
AVG WAIT ON LOCKS
AVG WAIT ON LATCH
ELAP WAIT-SPROC TCB
ARC READ DELAYED
MAX CONV ZPRM LIMIT
CSA UTILIZATION %
MAXDBAT QUEUED

DB THREAD QUEUED
DBAT MAXDBAT
DEMAND PAGING

DDF CONV QUEUED
CONN TERM MAX TYPE1

Message #
DWO0360W
DWO0390W
DW0100W
DWO0120W
DWO0480W
DWO0470W
DW0170W
DWO0280W
DWO0420W
DS1040W
DS1160W
DS0550W
DS1660W
DS0650W
DS1680W
DS0530W
DS0760W
DS1650W

Being used?
Email
Online Only
Email

Email
Online Only
Online Only
Email
Online Only
Email
Online Only
Online Only
Both
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Online Only
Online Only



BMC Mainview for Db2 (monitors):

Monitor
ECSAP
EDMUT
EOMEFL
EOTFL
GFAIL
GNOEN
G2WRF
LOGWT
PRLSF
RIDUT
RMTUT
RTO
RWP
THDID
THDQD
THDUT
THDWT
USLOK
WKNBF

Title

ECSA UTILIZATION %
EDM POOL IN USE%
EOM FAILURES

EOT FAILURES

NO CF STORAGE

NO ENGINE AVAILABLE
NO WRITE CF STORAGE
LOG BUFF WAIT
SYSPLEX QUERY FAILURE
RID POOL IN USE%
REMOTE THR CONDBAT%
RECALL TIMEOUTS
READS WITH PAGING
INDOUBT THREADS
QUEUED THREADS

ACT THRD CTHREAD%
CREATE THREAD WAIT
USER SUSPENDS
WORKFILE NO BUFFER

Message #
DS0560W
DS0300W
DS0160W
DS0170W
DS1560W
DS1450W
DS1640W
DS0470W
DS0830W
DS0620W
DS1210W
DS0600W
DS0340W
DS0100W
DS0090W
DS0070W
DS0120W
DS0210W
DS1140W

Being used?
Both

Both
Online Only
Online Only
Online Only
Online Only
Online Only
Both
Online Only
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Segus Software: Data Set Errors (ondemand)

O2RTSUO4 - 12W

O2RTSUO4 - 13W
O2RTSUO4 - 14W
O2RTSUO4 - 15W
O2RTSUO4 - 16W
O2RTSUO4 - 17W
O2RTS000 - 20W

for LPS threshold warnings

for LPS threshold critical warnings

for partitioned LPS threshold warnings

for partitioned LPS threshold critical warnings

for partitioned by growth LPS threshold warnings

for partitioned by growth LPS threshold critical warnings

Monitor Sequences

Note: Messages are written to SYSLOG, not MSTR
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Db2 Profiles:

- Insert record into SYSIBM.DSN_PROFILE_TABLE

Command ===> |

SYSIBM.DSN_PROFILE_TABLE (4/5)

NAME TYPE LENGTH NULL YALUE
AUTHID YARCHAR 128 N :

PLANNAME VARCHAR cd v
COLLID VARCHAR 128 ¥

PKGNAME YARCHAR 128

LOCATION VARCHAR 224

PROFILEID INTEGER 2c

PROFILE_TIMESTAMF TIMESTMP £020-11-14-19.02.38.437968

PROFILE_ENABLED CHAR Y

GROUP_MEMBER VARCHAR )

REMARKS VARCHAR "LIMIT | SERVER THREADS FOR HAX 600’




Db2 Profiles:

- Insert record into SYSIBM.DSN_PROFILE_ATTRIBUTES

Command ===>

SYSIBM.DSN_PROFILE_ATTRIBUTES (4/8)

NAME TYPE LENGTH NULL YALUE

PROFILEID INTEGER d e
KEYWORDS YARCHAR 128 "HONITOR THREADS'

ATTRIBUTE1 VARCHAR 1024 N "EXCEPTION_DIAGLEVEL3'

ATTRIBUTEZ INTEGER
ATTRIBUTE3 FLOAT

600

4 N
g Y
ATTRIBUTE_TIMESTAMP TIMESTHMP 2020-11-14-19,07.07.280596

REMARKS VARCHAR 762 N 027 7L LIMIT 600 THREADS




Db2 Profiles:

DSN_PROFILE_ATTRIBUTES table:
ATTRIBUTEL column specifies how DB2 responds when a threshold is met.
- Action Taken:
- WARNING - A console message is issued at most every five minutes.

- EXCEPTION - If profile threshold is exceeded, DB2 takes action (the connection
rejected, or thread queued, or thread canceled).

- Messaging:
- DIAGLEVEL1 (default) with minimal information
- DIAGLEVEL2? includes PROFILEID and reason code
For example: WARNING DIAGLEVEL1
ATTRIBUTEZ column specifies the threshold value
- Number of connections or threads
- Number of seconds for idle threads



Db2 Profiles:

-STOP PROFILE

-START PROFILE

-DISPLAY PROFILE




Overhead

- IBM Query Monitor/TSO: 60 hours of CPU per month
- IBM Query Monitor/CAE: 4 hour of CPU per month

- Segus Software: .1 hour of CPU per month

- Mainview for Db2: 1475 hours of CPU per month

- ASNMON (Q-Rep): 7 hours of CPU per month



