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* This presentation will cover some recommended automatic settings for DBM and
DB CFG parameters

« STMM and AUTOMATIC settings have matured over various releases

Help new Db2 customers get up to speed fast with Db2 initial setup and with
adequate performance from the start

Still need to know which parameters should be AUTOMATIC and which should not
be, if any and the knowledge to determine what’s adequate

| still find customers with old settings from prior database upgrades

More and more companies are trying to run Db2 without a trained Db2 DBA
* No monitoring being done
* No knowledge of settings

Many companies still get good Db2 performance even in these situations




I D U G Abstract #IDUGDb2

2025 EMEA Db2 Tech Conference

Understanding all the included Db2 Monitoring tools

Snapshot, Request and Activity based parameters
db2pd

dmctop

* MON_GET table functions
e db2top
e dsmtop

MON_GET table functions

DB2MON

ldentifying and capturing suboptimal SQL using MONREPORT, DB2MON,dmctop
Capture suboptimal SQL and use EXPLAIN_FROM _SECTION and DB2 Design Advisor

Quick Db2 Health Checks to use
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DB2MON
MONREPORT reporting modules

MON_GET table function facilities
* Request, Activity, Time based
* Intended to replace snapshot monitoring

db2top and dsmtop
* — Deprecated

dmctop -- Comes with Db2, replaces db2top and dsmtop
* Db211.5.6
* Download if prior to DB2 11.5.6
* Text based
* Enhanced functionality
* Throughput
* Lock Contention reporting (holders and waiters)

db2pd
* Lightweight overhead
* Command driven
* Many options
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* The MONREPORT reporting module has been around since Db2 version 9.7

Prior to that one could obtain similar data for top dynamic SQL via an SQL Query
with a ranking function

MONREPORT has several reporting options

Database Level
« DBSUMMARY
o LOCKWAIT

SQL Related

* APPLICATION
* CURRENTAPPS
* CONNECTION
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|ldentify CURRENTSQL and PKGCACHE entries with metric ranking

Identify high cost SQL from metrics
 CPU
* 10
* Rows read/rows written
* Lockwait
* Number of Executions

Select executable ID of item of interest based on ranking

Feed the executable ID to the EXPLAIN_FROM_SECTION stored procedure
Explain the plan using DB2EXFMT
Look for table scans, sorts, index scans

Rewrite or use Design Advisor to review possible index improvements
Iterate

#IDUGDb2
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* The next few slides will show the monitoring and tuning approach | use on a daily
basis to support the various clients that outsource to us

* Call MONREPORT.CURRENTSQL

* Review the Output for the metrics that are indicate high cost
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MONREPORT CURRENTSQLR
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UOW_ID APPL TOTAL
_HANDLE _TIME

0 [
0 ] ( .AC TY ID ORDER B

ACTIVITY UOW ID APPLIC
_HANDLE

"CUR_STATUS
"Claim ID™
1()
VITY ID ORD

Standard input
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Overall rankir actiwvit

UOW_ID APPL TOTAL_CPU
_HANDLE _TIME

TION HANDLE =

JR_STATUS", Us_DT", "PROCESSOR ID"™ FROM
CLM ID AS CLAIM ID, SE WHEN TRIM (¢ 'EV_TYPE)

IS5 NULL THEN In Full' WHEN TRIM( CEV_TYPE)

] M ID IS NOT NULL THEN 'Partial Denial’ WHEN CEWV.
RUN_ID IS5 NULL AND V_TYPE) = 'DN' THEN 'Full Denial-INV' WHEN

_RUN_ID IS NOT NULL AND TRIM(CEV.CEV_TY = 'DN' THEN 'Full Denial'
_DESC) END AS CUR_S _
5SOR_ID FROM H 8 , JOIN HS
M_ID DT .CDT_ .CDT_DT_QUAL
YEAR JOIN HS.TCL TYPE CD_LOOKUP
.TCL_ID = 84 LEFT JOIN
CLM_ID

AND
1s
5V_IN_NUM = CS i LN_NUM ORDER
{ITH UR) WHERE DEL TS IS NU
ADD TS = (SELEC ADD TS FROM HS.CEV C AS cstatl W
M T _CLM_ID AND 1.CEV_DEL TS IS NULL ORDER BY c
DESC FETCH FIRST 1 ROWS ONLY WITH UR) WITH UR) AS "tg_ 66FRGBlhy

#IDUGDb2
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| E=sult set 1

CACHE INTER
SECTION TYPE:
MEMBER :

SELECT "LI NE NUM ",

SELECT = =r ID" AS "F i ( n ID" AS

SELECT ", "CMS Submi =" AS > Submis .

SELECT "Prowvic WS 1 : 1l ID™ AS
"Prowv LS Contract N

SELECT "Prowvic :

SELECT "DTEE_Unigues ID

SELECT S Iin", y

SELECT ovide ns ] "affiliate )

SELECT SOURC CUS _REF CUS_NAME, ALT REQ ID,

1

"

L

(53]

=]

[14]
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LOCK WATIT

SELECT "CLAIM ID", "LINE NUM", "LINE ID",
SELECT "Provider ID" AS "Provider ID", "Claim
SELECT = .S "Provider ID", "Fes Sc

s [

SELECT SOURC CUS REF ID, CUS NAME,  ALT
SELECT 39 "First Service Regquest Comment
SELECT SOURCE, CUS_REF ID, CUS NAME, ATT
SELECT ™ EER_ID ", "CMS Submission Date™ AS ™ CMS
SELECT * FROM hs. SEAT SE ATTACHMENT WHERE SEAT SR
SELECT "Provider ID" AS "Provider ID", "Provid
INSERT INTO hs. GAAT GA ATTACHMENT ( GART GA ID, GA

0 =
(%]

Ll =
Lad

[OSIN, y

o
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SELECT "™ CLATM TID "LII‘-IE_I'-TUI‘I" r "LII‘-IE_ID" r
LRE CSV_INFO CURSOR FOR SELECT C5V_LN NUM ,CSV_SVEP
S "Provider ID",
SELECT "Provider ID" AS "Provider ID",

SELECT CSEWV TYFE INTO :HOO0345

SELECT A.CCEL RULE VAL C,

mn i

SELECT "Provider ID" AS

-]
NS

4
o

)t

=R

0w =0
=]

19
Ln
[

DECLARE CSR FOR_CUS DT CURSOR FOR SELECT A.CLM ID,
SELECT CEV_ADD TS, CEV_USER_ID INTO :HOO: ,

INSERT INTO hs.ATHA ATH ATTACHMENT (ATHA ATH ID,

e
n
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SELECT "LINE NUM", "LINE ID",
SELECT ide LS ider ID", "Claim ID"
SELECT de ) S ider ID", -

SELECT "SR _ID ir: : > Request

SELECT "ER_ID "CMS Submission Date™

INSERT 5. GARD = : “HMENT (GAAT GA

SELECT ovi LS der ID",

SELECT "Authorization ID" AS "Authorization

SELECT CLM ID, CDT DT, CDT TO DT, INS_INR CD FROM hs.
SELECT "Provider ID" AS "Provider ID", "Contract

da B

Lad

[T I A ]

.
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Part 1
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* The EXPLAIN_FROM SECTION procedure can be used to explain SQL from the
package cache or from a package cache event monitor

e Capture the SQL using the MONREPORT PKGCACHE module
* Use the Executable ID as input to EXPLAIN_FROM_SECTION

» Uses actual access plan used during statement execution
e QOutput stored in explain tables and can be formatted using db2exfmt

s*My favorite way
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wwright IBM

TEM DATABASE 2 Explain Table Format T

nter Database Name ==> hsprd
o the Database.
-t to Database Su sful.
SYSTOOLS schema for Explain tables.
up to character Explain timestamp (Default -1} ==>
up to . character source nams {SGUREE_NEME, Default
source schema (SOURCE SCHEMA, Default %%) ==>
section number (0 for all, Default 0) ==>
outfile name. Default i1s to terminal
in tl34xfmt

Connect
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—Throughput (w)

—Connectior
—Statements |
—IC(I)
Locking (L)
—HMemo i
——Storage (t)
L—Other(u)
——Helpi(h)
—Settings{
L—CQuit (gl

Top consumers (B)

Baseline age: Wext refresh:

’

hsprd:hsprd

Throughput.

imespent
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Menu

Menu
—Wwiew Data mode: . Baseline age: . Next refresh: . , member= , hsprd:hsprd
—owverview(d)
—Throughput (w) Application handle|Application name User ID |L0ck waits/s|Lock wait time %|Lock timeouts/s|Lock escalations/s|Dead locks/s|Uow state|Connecton start t.
—Top consumersiB)
—Connections(1) I 2025
—Statements(s) J 2025-09-24
Description shortcut UOWWATLT 2025-09-24
UDWWAIT 2025-09-24
UOWWAIT 2025-09-24
UOWWAIT 2025-09-24
iy - Ascending sort UOWWATT 2025-09-24
Locked objects(o) - Descending sort UOWWAIT 2025-09-24
—emory (0] - Show / hide menu UOWWALT 2025-09-24
—Storage(t) - Show / hide gauge ! UOWWAIT 2025-09-24
- Toggle delta value UOWWALT 2025-09-24
- Freeze display UOWWATT 2025-09-24
- Reset baseline UOWWALT 2025-09-24
- Set threshold L UOWWAIT 2025-09-24
- Clear thresheld CTRL+R UOWWATLT 2025-09-24
- Export data in appended Torm CTRL+E UOWWATT 2025-09-24
- Filter rows ! UOWWAIT 2025-09-24
(press delete button to clear Tilter input) UDOWWAIT 2025-09-24
- Set refresh interval CTRL+T UOWWAIT 2025-09-24

Reorder table columns CTRL+D UOWWALT 2025-09-24

Set Tixed columns CTRL+X UDWEXEC 2025-09-24

=%

1 =
2)Throughput
- workloads
- workload Assignment
- Service Classes
- Members
- Skew monitor
- Time spent (system)
3)Top Consumer
- Units of work
- connections
- Activities
JConnections
)Statements
In-flight statement
Executed 5OL (pkg cache)

-

i mm Ousn

[=N"]

1 IO
Bufferpools
Prefetchers
Table Spaces
Table
Logging Performance
CF Status
- purescale Performance
7JiLocking
- Lock Statistics
- Blockers, waiters
- Locks
- Locked Objects
IMemory

- e L]

ocor
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Menu Throughput -
—View 4 : ., Baseline age: ., Next refresh: , Fi , hsprd:hsprd
Crrerview(d)
—Throughput (W) Event state|Ewent type|Ewent cobiject |Workload name
Workloads (w)
orkload assignment (W) : BEQUEST SYSDEFAULTUSERWORELOAD
Service classes(C) 217 REQUEST SYSDEFAULTUSERWORELOAD
Merbers (p) 87 REQUEST
Skew monito 1 7 REQUEST
Time spent|( L) 245 REQUEST
—Top consumers (B) 20 REQUEST
—Connections (1) 5 REQUEST
—Statements (s) 2380 BEQUEST } ) BMCGOWAN | BMCGOWAN
—IC(I) 285 BEQUEST } F L0 HS HS
Locking (L) L=k DLE REQUEST ) ELOLD |HS HS
—Memory (O} E DLE REQUEST ) ORELOLD (HS HS
—Storage (t) € DLE REQUEST ] ORELOLD (HS HS
L—Other (u) 0 E REQUEST 3 KLOAD ([ NARPTSVC | NARETSW
—Help(h) E REQUEST 3 RE WARPTSVC | NARETSVLC
—Settings (E) 3| E ] BOUTINE } PEUNNING | PGUNNING
L—Cuit (q) 647 E REQ 3 F IIDEFRD |IIDRERD
E47¢ ULTUSERWCRELOAD | IIDRPRD | IIDRPRD

Enter application handle wvalue: I
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sprd:-hsprd

, Baseline age: Hext refresh: i / . hsprd:-hsprd

25-05%-24 13:0 1 name: s : BEUNNING 25 us : pgunning
23063142

20

—Setting
L—Cuit (g

READ DMI. [QPEN]

0.00ms

10000

Query: 1

/% IBM DMCTOP */WITH SIMI_INFO AS ( SELECT CORLESCE (ACT.MEMBER, PCS.MEMBER) AS MEMBER, CASE WHEN ACT . ACTIVITY TYPE IS NOT NULL THEN ACT.ACTIVITY TYPE ELSE ( CRSE W




dmctop — SQL Associated with
Application Handle
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-
5
M
]
T

—Top
Conn
—Stat
—IO(T
—Lock
—iemo
—Stor
—Othe
—Help(h)
—Setting
L—Cuit(q)

Query: 1
S* IBM DMCTOP */WITH STMI_INFO AS (| SELECT CORLESCE (ACT.MEMBER, DPCS_MEMBER) AS MEMBER, CASE WHEN ACT.ACTIVITY TYPE IS
PE EL { CASE WHEN PCS_SECTION TYPE = 'D' THEN 'DYNAMIC STATEMENT' W N PCS_SECTT 'S' THEN '"STATIC STATEMENT

HOT NULL THEN ACT.ACTIVITY TY
' ELSE 'UNENOWN® 1 END RS

ACTIVITY TYPE, CASE WHEN ACT ACTIVITY TYPE IS NOT NULL THEN AGENT REQUEST TYPE ELSE 'CLOSE' END AS REQUEST TYPE, ACT ENTRY TIME, COALESCE( ACT TOTAL

_CPU_TIME, DCS.TOTAL CPU TIME ) AS TOTAL CPU TIME US, COALESCE( ACT.STMT EC_TIME, I 5. 5THT | - TIME ) =
OST_ESTIMATE, PCS.QUERY COST_ESTIMATE ) RS : ERY COST ESTIMATE, ACT.QUERY | {RTE, ALCT.RGEENTS TOP, CORLESCE( ACT.
TOTAL SECTION SORT_TIME ) A5 TOTRL S CORLESCE({ ACT.SORT *]_._,.\Isr PC5_S50RT_OVERFLOWS ) RS SORT
ORTS, PCS.TOTAL SORTS ) AS TOTAL SORTS, E ACT .NUM AGENIS, CORLESCE( ACT.POOL_DATR L READS + ACT.
DOOL_XDA L _REARDS + ACT.DPOOL_TEMP A L F ADS + ACT.DOOL TEMD INDEX L DS + ACT.DPOOL COL L

TIME M5, CORLESCE( ACT.QUERY C
TOTAL SECTION SORT TIME, PCS.
FLOWS, CORLESCE( ACT.TOTAL 5
DOOL_ I"VE ' DATA L REARDS + AC
S + ACT.POOL_TEMP COL_L RER

PCS_POOL DATA L. READS + PCS.POOL T“VI “}_L-__L_R:“_DS + PCS.POOL_¥DA L READS + PCS.POCL TEM 4 L. _READS + PCS_POOL TP { I. READS + PCS.POOL TEMP T

. RERDS + PCS5.POOL COL I READS + PCS_POOL TEMP COL L READS ) AS POOL L READS, CORLES { 0T _POOL_DATE P READS + AC

RERDS + ACT.POOL TEMP DATR P READS + ACT.DOOL TEMD IN ' READS + RACT. ICCI. TEMD . ._E_R_ ADS + ACT.DOOL_COL D |

T.POOL TNDEX P READS + ACT_PO
RERDS + ARCT.POOL TEMP COL D R

. DATAR P READS + PCS_POOL TINDEX P READS + PCS_POOL ! RERDS + PC5._POOL T_XI DATE P READS + PCS.POCOL TEMP INDEX P READS + PCS_POCL TE

COL P _RERDS + PCS5.POOL TEMP COL P R ) AS POOL_P READS, E { BCT. L. DARTA L RERDS,
ACT.POOL INDEX L REARDS, DPCS.POOL INDEX | ADS ) AS ICCL_IIT'\ . RE. , CORLESCE({ ACT.POOL_T

PCS5_POOL DATR I RERDS ) RS POO
EMD DATR L READS + ACT.POOL_TE

. TEMP INDEX I. READS, PCS5.POOL_TEMP DATA L C5_POOL . L READS + PCS_POOL TEMP I . L _READ AS TEMP L |

.I'[-TT_RC-E\TS_D LETED, PCS.INT ROWS DELETED | AS IITT ~ ROWS_DELETED E( r._T INT ROWS_UPDATED, PCS.INT |

ROWS_UPDR ) AS INT ROWS_UPD

RTED, CORLESCE( ACT.INT_ ROWS_INSERIE DCS.INT_ROWS_INSERTED ) iSE CORLESCE({ CASE WHEN LENGTH(ACT.STMT ' ) 20 THEN CAST( AC

STHMT TEXT AS W LR (! J ELSE CAST( SUBSTR(ACT_STMT TEXT, 1 _.: 3 HRE (30) ) END, CRSE WHEN LENGTH(PCS.

.

STMT_ TEXT) <= 30 THEN CAST({ P

C5_5TMT_TEXT A5 W LR (: J ELSE CAST( SUBSTR(PCS.STMT TEXT, --.-" RS VARCHAR(30) ) END ) AS STMT TEXT, CONN.APPLICATION HANDLE, COALESC

LCT. UTAELE ID, DCS. UIRBLE ID | AS EXECUTABLE ID FROM TRBLE( MOK I_CONNECTICNW( WULL, 0, 1)) AS CONN L OUTER JOIN TRBLE( MON GET ACTIV

ITY{ WULL, 0}) AS ACT ON CONN_APPLICATICN HANDLE = ACT APPLICATION HANDLE AND CONN_MEMBER = ACT MEMBER LEFT OUTER JOIN TABLE( MON GET AGENT{ NULL,

ULL, NULL, 0)) AS AGENT CON CONN._APPLICATION HANDLE C—ZI—TT.AFILICP_TIC’[-I_HZL_I-TDLE AND CONK d R LEFT OUTE
E STMT{ NULL, NULL, NULL, 0)) AS PCS ON CONN.LAST EXECUTIRBLE ID = DPCS.EXEC E_ g C5. WHERE
3 AND CONN_APPLICATION HRWDLE = 5853 AND AGENT . AGENT STATE 1 VE' ), MRX rS { ~IN ECUTRE
MA¥ TOTAL CPU TIME US FROM STMT INFGQ, ( SELECT ABLE (STMT IITTC IO L—L CPU_TIME US) AS MAY TOTAL CPU TIME |
CUTARBLE ID ) AS T WHERE STMT_ INFO.EXECUTABLE ID = T. "":"UT.191' ID AND STHMT INFO.TOTARL CDU_T _us -MRX TOTAL CPU_TI
_HAWDLE) AS APPLICATICN HANDLE, I { iT ° ) AS STMT TEXT, MR (ACTIVITY TYPE) AS ACTIVITY TYPE, { (REQUEST TYPE) AS
AS ENTRY TIME, CAST{ SUM(TOTAL CPU TI} J/4 1000.0 AS DOUBLE ) AS TOTAL CPU TIME MS, SUM({STMT M5) AS S5TMT
STIMATE) AS QUERY COST_ESTIMATE, MRX({ RD ESTIMATE) AS QUERY CARD ESTIMATE, Y}_A.‘.C:ITTS _TOP) IS_TOP, SUM(TO
TOTAL SECTION SORT TIM . (SCE OWS) AS SORT OVERFLOWS, SUM({TCTAL SORTS) AS TOTAL SORTS, (QUERY ACTUAT |

ST (HUM_ ARG ) § ENTS, OL_L READS) AS POOL L READS, SUM(POOL P READS) AS POOL P E ST (POOL DATE L E

UM {POOL_INDE ADS) LS DOOL , INDEX SUM(TEMP_L_RERDS) .—.S EMD L RERDS, CASE WHEN SUM(POOL L_READS) = 0 THEN
ADS) * L.d SUM(POOL_L_RERDS) AS DOUELE END AS HIT RATIO, MIN(MRECPUMEMB AS MAXCPUMEMBER, CAST{ MAX (MAYX TOTAL CP
) RS _}-'“:‘I ’IU TIME MS, SUM({INT ROWS DELETED) AS INT ROWS DELETED, SUM{INT ROWS UPDATE A5 INT ROWS UPDATED, SUM{INT
SE.'-‘\T" F J.TIP’I." I'\ 713” STMI_INFO LEFT OUTER JOIN MRX CDPU M ER ON STHMI_INFO CUTRBLE ID = MRX¥ CDU M

R JOIN TABLE( M
CONN .APPLICATIO IT E-L—_IT'\I."
LE ID, MEMBER AS MRHCP
US FROM STMT INFO GROUP BY E
ME US ) SELECT MIN(APPLICATION
REQUEST TYPE, MIN TRY TIME)
(QUERY COST E
TAL S:CTI”IT S QT TIME MS) r.S
AS QUERY ACTUAT
AS POOL DATA L
1 ELSE CAST({ 1 - SUM(POOL_D RE
U_TIME US) / 1000.0 AS DOUELE
OWS5_INSERTED) RS INT ROWS_IN
E ID GROUP BY S5TH

ON_HAND

sprd:-hsprd
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/* IBM_DMCTOP */WITH STMT_INFO AS ( SELECT COALESCE(ACT.MEMBER, PCS.MEMBER) AS MEMBER, CASE WHEN ACT.ACTIVITY TYPE IS NOT NULL THEM ACT.ACTIVITY_TYPE ELSE ( CASE WHEN PCS.SECTION TYPE = D' THEN °DYNAMIC STATEMENT' WHEN
PCS.SECTION_TYPE = °S° THEN 'STATIC STATEMENT® ELSE 'UNKMOWN® END )} END AS ACTIVITY_TYPE, CASE WHEN ACT.ACTIVITY TYPE IS MOT WULL THEM AGENT.REQUEST TYPE ELSE 'CLOSE' EMD AS REQUEST TYPE, ACT.ENTRY_TIME,
COALESCE( ACT.TOTAL_CPU_TIME, PCS.TOTAL_CPU TIME )} AS TOTAL_CPU_TIME_US, COALESCE( ACT.STMT_EXEC_TIME, PCS.STMT_EXEC_TIME )} AS STMT_EXEC_TIME_MS, COALESCE( ACT.QUERY_COST_ESTIMATE, PCS.QUERY_COST_ESTIMATE ) AS
QUERY_COST_ESTIMATE, ACT.QUERY_CARD_ESTIMATE, ACT.AGENTS_TOP, COALESCE( ACT.TOTAL_SECTION_SORT TIME, PCS.TOTAL_SECTION_SORT_TIME ) AS TOTAL_SECTION_SORT TIME_MS, COALESCE( ACT.SORT_OVERFLOWS, PCS.SORT_OVERFLOWS } AS
SORT_OVERFLOWS, COALESCE( ACT.TOTAL_SORTS, PCS.TOTAL_SORTS ) AS TOTAL_SORTS, ACT.QUERY_ACTUAL_DEGREE, ACT.NUM_AGENTS, COALESCE( ACT.POOL_DATA_L_READS + ACT.POOL_TEMP_DATA_L_READS + ACT.PODL_XDA L_READS +
.POOL_TEMP_XDA_L_READS + ACT.POOL_INDEX_L_READS + ACT.POOL_TEMP_INDEX_L READS + ACT.POOL_COL_L_READS + ACT.POOL TEMP COL_L_READS, PCS.POOL_DATA L _READS + PCS.POOL_TEMP DATA_L_READS + PCS.PODL_XDA L READS +
.POOL_TEMP_XDA_L_READS + PCS.POOL_INDEX_L_READS + PCS.POOL_TEMP_INDEX_L_READS + PCS.POOL_COL_L_READS + PCS.POOL_TEMP_COL_L_READS } AS POOL_L_READS, COALESCE( ACT.POOL_DATA P_READS + ACT.POOL_INDEX_P_READS +
.POOL_XDA_P_READS + ACT.POOL_TEMP_DATA_P_READS + ACT.POOL_TEMP_INDEX_P_READS + ACT.POOL_TEMP_XDA_P READS + ACT.POOL_COL_P_READS + ACT.POOL_TEMP_COL_P_READS, PCS.POOL_DATA_P_READS + PCS.PODL_INDEX_P_READS +
.POOL_XDA_P_READS + PCS.PDOL_TEMP_DATA_P_READS + PCS.POOL_TEMP_INDEX_P_READS + PCS.POOL_TEMP_XDA_P_READS + PCS.POOL_COL_P_READS + PCS.POOL_TEMP_COL_P_READS ) AS POOL_P_READS, COALESCE( ACT.PODL_DATA_L_READS,
.POOL_DATA_L_READS } AS POOL_DATA_L_READS, COALESCE( ACT.PODL_IMDEX_L_READS, PCS.PODL_TINDEX_L_READS )} AS POOL_INDEX_L_READS, COALESCE( ACT.POOL_TEMP_DATA_L_READS + ACT.PODL_TEMP_XDA_L_READS + ACT.PODL_TEMP_IMDEX_L_READS,
.POOL_TEMP_DATA_L_READS + PCS.POOL_TEMP_XDA_L_READS + PCS.POOL_TEMP_INDEX_L_READS )} AS TEMP_L_READS, COALESCE( ACT.INT_ROWS_DELETED, PCS.INT_ROWS_DELETED ) AS INT_ROWS DELETED, COALESCE( ACT.INT_ROWS_UPDATED,
.INT_ROWS_UPDATED ) AS INT_ROWS_UPDATED, COALESCE( ACT.INT_ROWS_INSERTED, PCS.INT_ROWS_INSERTED ) AS INT_ROWS_TINSERTED, COALESCE( CASE WHEN LENGTH(ACT.STMT_TEXT) <= 38 THEN CAST( ACT.STMT TEXT AS VARCHAR(38) ) ELSE
CAST( SUBSTR(ACT.STMT_TEXT, 1, 27} || *..." AS VARCHAR(38) } END, CASE WHEN LENGTH(PCS.STMT_TEXT} <= 3@ THEN CAST( PCS.STMT_TEXT AS VARCHAR(38) ) ELSE CAST( SUBSTR(PCS.STMT TEXT, 1, 27) || "..." AS VARCHAR(38) ) END )} AS
STMT_TEXT, CONN.APPLICATION_HAMDLE, COALESCE( ACT.EXECUTABLE_ID, PCS.EXECUTABLE_ID ) AS EXECUTABLE_ID FROM TABLE( MON_GET_CONNECTION{ MULL, @, 1)) AS CONN LEFT OUTER JOIN TABLE( MON_GET_ACTIVITY( NULL, 8)) AS ACT ON
CONM. APPLICATION_HANDLE = ACT.APPLICATION_HANDLE AND CONN.MEMBER = ACT.MEMBER LEFT OUTER JOIN TABLE({ MON_GET_AGENT({ NULL, NULL, NULL, 8)) AS AGENT ON COMN.APPLICATION HANDLE = AGENT.APPLICATION HANDLE AND CONN.MEMBER =
AGENT.MEMBER LEFT OUTER JOIN TABLE( MON_GET_PKG_CACHE_STMT{ NULL, NULL, NULL, @)} AS PCS ON CONN.LAST EXECUTABLE_ID = PCS.EXECUTABLE_ID AND CONN.MEMBER = PCS.MEMBER WHERE COMN.APPLICATION HANDLE = 2919 AND
CONM.APPLICATION_HANDLE = 2919 AND AGENT.AGENT_STATE = "ACTIVE' ), MAX_CPU_MEMBER AS ( SELECT STMT_INFO.EXECUTABLE_ID, MEMBER AS MAXCPUMEMBER, MAX_TOTAL_CPU_TIME_US FROM STMT_INFO, ( SELECT EXECUTABLE_ID,
MAX(STMT_INFO.TOTAL_CPU_TIME_US} AS MAX_TOTAL_CPU_TIME_US FROM STMT_INFO GROUP BY EXECUTABLE_ID ) AS T WHERE STMT_INFO.EXECUTABLE ID = T.EXECUTABLE_ID AND STMT_INFO.TOTAL_CPU_TIME US = T.MAX_TOTAL_CPU_TIME_US ) SELECT
MIN(APPLICATION_HANDLE)} AS APPLICATION HANDLE, MAX(STMT TEXT) AS STMT_TEXT, MAX(ACTIVITY TYPE) AS ACTIVITY_TYPE, MAX(REQUEST TYPE) AS REQUEST TYPE, MIN(ENTRY_TIME) AS ENTRY_TIME, CAST( SUM(TOTAL_CPU_TIME US}/ 1882.8 AS
DOUBLE ) AS TOTAL_CPU TIME_MS, SUM(STMT_EXEC_TIME MS) AS STMT_EXEC_TIME MS, MAX(QUERY_COST_ESTIMATE) AS QUERY_COST_ESTIMATE, MAX(QUERY CARD_ESTIMATE)} AS QUERY CARD_ESTIMATE, MAX(AGENTS TOP) AS AGENTS_TOP,
SUM(TOTAL_SECTION_SORT_TIME_MS} AS TOTAL_SECTION SORT_TIME_MS, SUM(SORT_OVERFLOWS) AS SORT_COVERFLOWS, SUM(TOTAL_SORTS) AS TOTAL_SORTS, MAX(QUERY_ACTUAL_DEGREE} AS QUERY_ACTUAL_DEGREE, SUM(NUM_AGENTS) AS NUM_AGENTS,
SUM(POOL_L_READS) AS POOL_L_READS, SUM(POOL_P_READS) AS POOL_P_READS, SUM{POOL_DATA_L_READS) AS PODL_DATA_L_READS, SUM(POOL_INDEX_L_READS) AS PODL_INDEX_L_READS, SUM(TEMP_L_READS) AS TEMP_L_READS, CASE WHEN SUM({PODL_L_READS})
= @ THEN 1 ELSE CAST({ 1 - SUM(POOL_P_READS) * 1.8 / SUM(POOL_L_READS) AS DOUBLE )} END AS HIT_RATIO, MIN(MAXCPUMEMBER) AS MAXCPUMEMBER, CAST({ MAX(MAX_TOTAL_CPU_TIME_US) / 1888.8@ AS DOUBLE ) AS MAXDBP_CPU_TIME_MS,
SUM(INT_ROWS_DELETED) AS INT_ROWS_DELETED, SUM(INT_ROWS_UPDATED) AS INT_ROWS_UPDATED, SUM(INT_ROWS_INSERTED) AS INT_ROWS_INSERTED, STMT_INFO.EXECUTABLE_ID FROM STMT_INFO LEFT OUTER JOIN MAX_CPU_MEMBER ON
STMT_INFO.EXECUTABLE_ID = MAX_CPU_MEMBER.EXECUTABLE_ID GROUP BY STMT_INFO.EXECUTABLE_ID ORDER BY TOTAL_CPU_TIME_MS DESC;
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dmctop — SQL Associated with
lDUG Application Handle

docal - PUTTY

, Filter on/off:

Cpu time(sec) |Application name|Activity state|Elapsed time(sec)|Last request tvpe|fctivity type|Rows read|Rows retu

im DOS",

Paid Amount",
Stcatus™

AS P

AS PVO ON P

IS NULL AND CUR
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dmctop -- Locking
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Data mods:
|—ow: ew (d)

Throughput (W)

D) Application handle|Application name |Event state|Event type|Event object|Cbject name Lock mode |Object type|Lock status|Lock cou Is blocker|Locked by|Tablespace name

ot EXECUTING [REQUEST | HSPRD. LOCKEVENTS
k statistics (L) 44| db2fw TIN R HSPRD. LO! TS X ar 1
kers,waiters (b) db2fw

db2fwd
db2fws
db2fwé
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Data mox

Bpplicatio dle|Object type|Table schema|Table name

HSPRD LOCKEVENTS
ABL HSPRD {1

56| T LOCKEVENTS
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- PuTTY

., Baseline age: . . v, : = hsprd:hsprd
Overview(d)
—Throughput (w) Application name s/s|Lock escalations/s|Dead locks/s|Uow state|Connecton start t..
—Top consumer 1

(—Connectio ) e cicsas
——Statements (s) 217 | cicsas

—ICi(I) 5 db2jcc application
+—Locking (L) 549 |db2jcc_appliecation
db2jcc_application
Blockers,waiters (k) 2380 |dk2jcc_application | BMCGOWAN
Locks (T) 2: db2jcc_application|RMCEOWAN ] 0.0 0 0 TRRNSIENT
Locked objects (o) 2 db2jcc_application|HS -ao 0 .00 0. -ao 0 TOWWAIT
—Hemory (O] 335 b2 = i i HS i
—Storage (t) b2 | ication|HS
L—Other (u) : I HSPRD
—Help(h) €475 |dmts€d-java IIDREPRD -
——Settings (E] €476 |dmtsEd-java IIDRPED - 0. -aa -ao 0. TOWWAIT
L—Quit(q)
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Data mod H . r n: il f o , membe

Application handle |Application name r ID locks/s|Uow state|Connecton start time|Coordinator number (% CPU time |Memory
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Data mode: » Next refresh: , Filter « off: , member= r hsprd

|Prplication handle 'Application name Number of lock waits|Number of lock held|Number of transactions blocked|Lock wait time of blocked transactions (ms) m

Blockers,wa
ks (U)
ked objects(o)
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Hext refresh:

ads (w)
i assignment (W)

Bufferpool name |Delta 1 reads/s|Delta p reads/s|Hit ratio $|Async reads %|Delta bp writes/s|Delta direct writes/s|Delta a reads/s|As readms |Delta a writes/s

CONSOLEPOOL
IBMDEFAULTSP
IBMS BE1

{SYST K
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tech.docal - Pul 1Y

Data mc : Om, Next refresh: : , membez , hspz

Member |Delta log ites/s|Average log W tes times(ms) [Delta log reads/s|Average log reads times(ms) [Delta logFu

2 I Y ool o)

—Statemsnts (3)

ics (L)
s,waiters (b)
cks (U)
ked objects(o)
(o)
—DB mem pools (0)
L—Inst mem sets3(n)
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— Tabl Detail
IDUG dmctop — Tablespace Details
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Tablespace name|Logical reads/s|Physical reads/s|Hit ratio%|Async reads:|Pages aread|Writes/s|Bsync reads/s|hsync writes/s|Direct writes/s|Data writes/s|Index writes/s|Avg reads dir regs|Avg rdrime.

CLIENTL 990l oo | | [ oo o090 0o ool 0o oo | |
TSLOCK o - 0. 00 o 0.00 = =
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, member= , hapr sprd

Table name skew|Data size|Lobtlong size|Index size|Xda size|Page reclaims (exclusive) |Page recla..

<16867><NARPTSVC> .TEMP (0 , 2) 0
BEAAS.ADJ_CLM 0.00 |USER

ENTS_TO_J 0 USE

OWS_UPD

TEMP TABLE
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e db2mon

* Consists of Db2 supplied scripts provided with each Db2 installation on LINUX and Unix
* Some basic monitoring provided
* Uses deltas between monitoring intervals to report activities during monitored intervals

Additional setup and configuration required for historical reporting capability (longer
monitoring interval)

Included in the Samples/Perf subdirectory
* Prior to Db2 version 11.1 available as a download

* Uses lightweight in-memory monitoring interfaces (MON_GET functions)

* Online and Offline mode
e Default interval of 30 seconds
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* Requires that below DB CFG Parameters be enabled
* MON_ACT_METRICS (at least to BASE, default)
* MON_REQ_METRICS (at least to BASE, EXTENDED is ideal for db2mon)
« MON_OBJ_METRICS (at least BASE)

* To install and configure a db2mon.cmd file on Windows refer to the following
links
e https://jazz.net/wiki/bin/view/Deployment/Db2MustGather

* https://www.ibm.com/docs/en/db2/12.1.0?topic=tuning-collecting-reporting-performance-
monitor-data

* Offline mode produces output in IXF format from start to end of monitoring
interval for loading and analysis in another system

* Offloads any overhead from monitored database



https://jazz.net/wiki/bin/view/Deployment/Db2MustGather
https://www.ibm.com/docs/en/db2/12.1.0?topic=tuning-collecting-reporting-performance-monitor-data
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/* IBM DB2ZMON
y, 10, 1)

lta))), 1

SEL_P
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dmctop — Top SQL by Execution Time
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SQL#TOPEXECT: Top SQL statements by execution time

IBM DBZMON */ select member, integer (num exec with metrics) as num exec, m.coord stmt exec time, decimal (m.coord stmt_exec time / double(num exec with metrics), 10, 2) as avg_coord exec_t
ime, decimal( (m.coord stmt_exec_time / double(total_ coord_stmt_sxec_time)) * 100, 5, 2 ) as pct_coord stmt_exec_time, m.total_act_time, total_cpu_time, total_cpu time / num exec_with metric
s as avg_cpu_time, case when total_act_time > 0 then decimal( (total_act_wait_time / double(total_act_time)) * 100, 5, 2 ) else 0 end as pct_wait_time, decimal (total_section_time / double(nu
m_exec_with metrics), 20, 2) as avg_sect_time, decimal(total col_time / double(num exec_with metrics), 20, 2) as avg_col_time, effective_isclation as iso, replace(replace(cast(substr(stmt_te
xt,1,200) as wvarchar(200)), chr(10), "' "), chr(13), ' ') as stmt_text from mon_get_pkg_cache_stmt_diff m, (select Sum(coord_stmt_exec_time] as total_coord_stmt_exec_time from mon_get_pkg_cac
he stmt diff where coord stmt exec_time > 0), (select executable id, coord stmt exec time from mon get pkg cache stmt diff where coord stmt exec time <> 0 order by coord stmt exec time desc
fetch first 100 rows only) ¢ where (total act time <> 0 or m.coord stmt exec time <> 0) and num exec with metrics <> 0 and c.executable id = m.executable id order by c.coord stmt exec time d
=sc, total_act_time desc, member asc with UR

MEMBER NUM_EXEC COORD_STMT_EXEC_TIME AVG_COORD_EXEC TIME PCT_COORD_STMT_ EXEC_TIME TOTAL_ ACT_TIME TOTAL_CPU_TIME AVG_CPU_TIME PCT_WAIT_TIME AVG_SECT TIME
_COL_TIME ISO STMT_TEXT

1 449 449.00 8.36 449 115335 115335 0.00 449.00
0.00 C§ SELECT SOURCE, CUS_REF_ID, CUS NAME, ALT REQ ID, REQ ID, REQ ID DESC, REQ ADDL INFO, REC_DT, REQ TS, REQ PARENT TS, REQ TO ID, PREV_QUEUE_ID)
REQ TM, REQ USER_I
1 422 422.00 7.85 422 112623 112623 0.00 422.00
0.00 CS SELECT SOURCE,  CUS_REF_ID, CUS_NAME, ALT_REQ ID, REQ_ID, REQ_ID DESC, REQ ADDL INFO, REC_DT, REQ_TS, REQ PARENT TS, REQ_TO ID, PREV_QUEUE_ID)
REQ_TM, REQ USER_I
1 418 418.00 7.78 418 124017 124017 0.00 418.00
0.00 CS SELECT SOURCE, CUS_REF ID, CUS_NAME, ALT REQ ID, REQ ID, REQ ID DESC, REQ ADDL INFO, REC_DT, REQ TS, REQ PARENT TS, REQ TO_ID, PREV QUEUE_ID
REQ_DT, REQ TM, REQ USER_I
0 159 260 1.63 4.84 260 13866 87 90.38 1.63
0.00 CS DECLARE CSV_INFO CURSOR FOR SELECT CSV_LN NUM ,CSV_SVP_CD ,CSV_PRC_ID QUAL ,CSV_PRC_CD ,CSV_SRV_QTY ,CSV_DGN_1_CD ,CSV_DGN_2_CD ,CSV_DGN_3_CD ,CSV_DGN_4_CD ,CSV_SVT C
D ,CSV_REV_CD ,CSDT_DT ,CSDI_TO DT
0 1 222 222.00 4.13 222 60624 60624 0.00 222.00
0.00 CS SELECT SOURCE, CUS_REF ID, CUS_NAME, ALT REQ ID, REQ ID, REQ ID DESC, REQ ADDL INFO, REC_DT, REQ TS, REQ PARENT TS, REQ TO_ID, PREV QUEUE_ID
REQ_DT, REQ TM, REQ USER_I
1 201 201.00 3.74 201 59986 59986 0.00 201.00
0.00 C8 SELECT SOURCE, CUS_REF_ID, CUS_NAME, ALT_REQ ID, REQ_ID, REQ_ID DESC, REQ ADDL_INFO, REC_DT, REQ_ TS, REQ PARENT TS, REQ_TO ID, PREV_QUEUE_ID)
REQ TM, REQ USER_I
2 192 96.00 3.57 192 928 464 100.00 96.00
0.00 CS SELECT * FROM hs.CRS_CLM RESULT a WHERE a.CRS_CIM ID = 908449182 AND a.CRS_TYPE = '103' AND a.CRS_DEL_TS IS NULL AND a.CRS_ADD_TS = ( SELECT MAX (CRS_ADD_TS) FROM hs.
CRS_CLM_RESULT WHERE CRS_CLM_ID =
0 380 159 0.41 2.96 159 6247 16 94.33 0.41
0.00 CS SELECT SUM(CSAJ_AMT) INTO :HO00270  :HO0088 FROM CSAJ CSV_ADJ WHERE CSAJ CSV_CLM ID = :H00271 AND CSAJ_CSV_LN_NUM = :H00272

0 1 149 149.00 2.717 149 37621 37621 0.00 149.00
0.00 CS SELECT SOURCE, CUS_REF_ID, CUS_NAME, ALT_REQ ID, REQ_ID, REQ_ID DESC, REQ ADDL INFO, REC_DT, REQ_TS, REQ PARENT TS, REQ_TO_ID, PREV_QUEUE_ID)
REQ DT, REQ TM, REQ USER_I
0 1 147 147.00 2.73 147 37705 37705 0.00 147.00
0.00 CS SELECT SOURCE, CUS_REF_ID, CUS NAME, ALT REQ ID, REQ ID, REQ ID DESC, REQ ADDL INFO, REC_DT, REQ TS, REQ PARENT TS, REQ TO ID, PREV_QUEUE_ID)
REQ DT, REQ TM, REQ USER_I
0 144 4.11 2.68 144 23123 660 0.00 4.11
SELECT MAX (PVCR_RULE_VATL,_D) INTO :HO0160 :H00030 FROM PPT_PRD_PLAN TIER, PVCR_PVC_RULE A, PVC_PRV_CNTRCT B, CSV_CILM SRV WHERE CSV_CLM_ID = :H00005
AND PPT_ID = CSV_PPT_ID AND B.PVC_
509 136 0.26 2.53 136 9993 19 82.35 0.26
0.00 CS SELECT CSEV_TYPE INTO :HO00353 FROM CSEV_CSV_EV A WHERE CSEV_CSV_CLM ID = :H00350 AND CSEV_CSV_LN_NUM = :HO0351 AND CSEV_DEL TS IS NULL AND CSEV_A




dmctop — Top SQL Time Spent Waiting
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SQLATOPWAITW: Top SQL statements by time spent waiting

* IBM DBZMON */ select member, decimal((total_act_wait_time / double(total_act_time)) * 100, 5, 2) as pct_wait, decimal((log_disk wait_time / double(total_act_time)) * 100, 5, 2) as pct_lg_
Hsk, decimal((log_buffer wait_time / double(total_act_tims)) * 100, 5, 2) as pct_lg buf, decimal((lock wait_ times / double(total_act_time)) * 100, 5, 2Z) as pct_lock, decimal((lock wait_tims g
lobal / double(total_act_time)) * 100, 5, 2) as pct_glb lock, decimal((total_extended latch_wait_time / double(total_act_times)) * 100, 5, 2) as pct_ltch, decimal((reclaim wait_time / double(
otal_act_time)) * 100, 5, 2} as pct_rclm, decimal((cf wait_time / double(total_act_time)) * 100, 5, 2) as pct_cf, decimal((prefetch wait_time / double(total_act_time)) * 100, 5, 2) as pct_p
tch, decimal ((diaglog write wait time / double(total act time)}) * 100, 5, 2) as pct_diag, decimal((pool read time / double(total act time)) * 100, 5, 2) as pct pool r, decimal ((direct read
ime / double(total act time}} * 100, 5, 2) as pct _dir r, decimal((direct write time / double(total act time))} * 100, 5, 2) as pct dir w, decimal(((fcm recv wait time+fcm send wait time) / d
buble (total_act_time)) * 100, 5, 2) as pct_fem, decimal((audit_file write wait_time / double(total_act_time)) * 100, 5, 2) as pct_aud_w, decimal((audit_subsystem wait_time / double(total_act
time)) * 100, 5, 2) as pect_aud ss, decimal((evmon wait_time / double(total act_time)) * 100, 5, 2) as pct_evmon, decimal((comm exit wait_time / double(total_act_time)) * 100, 5, 2) as pct_c
bmmexit, decimal ((lob_prefetch wait_time / double(total act_time)) * 100, 5, 2) as pct_lob_pftch, decimal (((ext_table_recv_wait_time + ext_table send wait_time) / double(total_act_time)) * 1
PO, 5, 2) as pct_extbl, decimal((fed wait_time / double(total_act_time)) * 100, 5, 2) as pct_fed, decimal(((ida_send wait_time + ida_recv_wait_time) / double(total_act_time)) * 100, 5, 2) as
pct_ida, replace(replace (cast (substr(stmt_text,1,200) as varchar(200)}, chx(10), ' '), chr(l3), ' ') as stmt_text from mon_get_pkg_cache_stmt_diff m, (select executable_id, sum(total_act_wa
ft_time) sum members_total_act_wait_ time from mon_get_pkg_cache_stmt_diff group by executable_id order by sum(total_act_wait_time) desc fetch first 100 rows only) c where total_act_wait_time
<> 0 and num exec with metrics <> 0 and c.executable id = m.executable id order by sum members total act wait time desc, total act wait time desc, member asc with UR

FMBER PCT_WAIT PCT_LG_DSK PCT_LG_BUF PCT LOCK PCT_GLB_LOCK PCT_LTCH PCT_RCIM PCT CF PCT_PFTCH PCT_DIAG PCT_POOL R PCT_DIR R PCT_DIR W PCT_FCM PCT_AUD_W PCT_AUD_SS PCT_EVMON PCT COMMEXIT PC
_LOB_PFTCH PCT_EXTBL PCT_FED PCT_IDA STMT TEXT

0 90.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 90.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 DECLARE CSV_INFO CURSOR FOR SELECT CSV LN NUM ,CSV_SVP CD ,CSV_PRC ID QUAL ,CSV_PRC CD ,CSV SRV _QTY ,CSV DGN 1 CD ,CSV _DGN 2 CD ,CSV_DGN 3 CD ,CSV_DGN 4
cD ,CSV_SVT CD ,CSV_REV_CD ,CSDT_DT ,CSDT_TO DT
0 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 SELECT * FROM hs.CRS_CLM RESULT a WHERE a.CRS_CLM ID = 908443182 AND a.CRS_TYPE = '103' AND a.CRS_DEL TS IS NULL AND a.CRS_ADD_TS = ( SELECT MAX(
_TS) FROM hs.CRS_CLM RESULT WHERE CRS_CLM ID =
0 94.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 94.33 0.00 0.00 0.00 0.00 0.00 0.00 0.
0.00 0.00 0.00 0.00 SELECT SUM(CSAJ_AMT) INTO :HO0270  :HO00SE CSAJ_CSV_ADJ WHERE CSAJ_CSV_CIM ID = :H00271 AND CSAJ_CSV_LN NUM = :H00272

0 §2.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.73 0.00 gl.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 SELECT CSEV_TYPE INTO :H00353 FROM CSEV_CSV_EV A WHERE CSEV_CSV_CILM ID = :H00350 AND CSEV_CSV_LN NUM = :H00351 AND CSEV DEL TS IS N
LL AND CSEV_ADD_TS = (SELECT MAX (CSEV_ADD_TS) F
0 86.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 86.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 SELECT CHI_CD, CHI_CD QUAL INTO :HO00173, :HO00O07 FROM CHI_CLM HLTH CD WHERE CHI_CLM ID = :HO000& AND CHI_SEQ NUM = :HO0Z66 AND CHI_CD_QUAL
IN ('ABF', 'ABR', 'ASD', 'ATD', 'BF', 'BK', 'SD
0 91.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 91.37 0.00 0.00 0.00 0.00 0.00 - 0.00
0.00 0.00 0.00 0.00 SELECT CRF_REF NUM INTO :HOO017% FROM CRF_CLM REF WHERE CRF_CLM ID = :HOO0180 AND CRF_REF QUAL = :H00181

8. .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 88.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 . 0.00 0.00 SELECT CPV_PRV_ID, CPV_TXC_CD INTO :HO001%96 , tHOO198 HO0088 FROM CPFV_CILM PRV WHERE CPV_CILM_ID = :H00005 AND CPV_ENT_CD = :HO00197

0 96.77 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 96.77 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 DECLARE MENU_CSR CURSOR FOR SELECT SMO_TYPE_IND, SMO_AUTH IND, SMO_SOPT_ID, SMO_ALT SOPT_ID FROM SMO_SEC_MENU OPTION A WHERE SMO_SGP_ID = :H00001
SMO_SMU_ID = :HO0002 AND SMO_DEL_TS IS NUL
.00 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 95.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 . 0.00 UPDATE CGID CGI_DX INFO SET CGID DEL_USER _ID = :H00097 , CGID DEL TS = CURRENT TIMESTAMP WHERE CGID CLM ID = :H00098 AND CGID_DEL_TS IS NULL

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 85.71 0.00 0.00 0.00 0.00 . 0.00 0.00
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PEG#EXECT: Time spent executing by package

/* IBM DB2ZMON */ select member, cast(substr(package_ name, 1,20} as wvarchar(20)) as package_name, sum(num exec with metrics) as num stmts_exec, sum(coord_stmt_exec time) as coord stmt_exec ti
e from mon get pkg cache stmt diff where coord_stmt exec time > 0 group by member, package name order by coord stmt exec_time desc fetch first 100 rows only with UR

PACFAGE NAME NUM STMTS_EXEC COORD_STMT EXEC TIME

- 3142
MCSUO42A 1180
MCSU0Z22 376
MCS0304
MCS0306
MCS0302
MCS0277
MCS0458
MCs0106
MCSUO45B
MCS0380
MCS0305
MCS0276
MCS0379
MCSU0180
MCS0300
MCS0459
MCS0307
MCSU0Z26
MCSTU043
MCS0480
MCSU014
MCS0303
MCSU050
MCSU0Z28
MCSU027
MCs0272
MCSU0Z21
MCS0261
MCSU039
MCSU008
MCS0301
MCS0289

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

R R MDD WWWWU Do o

33 record(s) selected.

SQL#TOPWAITT: Wait time breakdown for top SQL statements by execution time
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SELECT
con.application_handle,
con.application_id,
con.application_name,
con.client_pid,
uow.uow_start_time,
uow.uow_log _space_used
FROM

table(mon_get_connection(cast(null as bigint), -1)) as con,

table(mon_get_unit_of work(null, -1)) as uow

WHERE
con.application_handle = uow.application_handle and
uow.uow_log_space_used =0

ORDER BY uow.uow_start_time;
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* In my experience suboptimal SQL is the cause of 90% of performance problems

 STMM does a pretty good job of allocating and controlling shared memory
resources
» Bufferpools
 Other memory areas

* When the DBM, DB CFG, Bufferpools configured correctly, either set to

AUTOMATIC or a value, and RUNSTATS, REORGS and REBINDS done on a regular
basis, most performance problems are SQL related

* Lock contention, high number of locktimeouts, deadlocks are second most
problems seen based on experience

* SQL Tuning would be at least a whole other presentation or more and | will
highlight some best practices
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* Developers EXPLAIN SQL before it goes into production
Applications are tested in a test or QA environment prior to move to production

DBAs assist developers in test or QA as needed in reviewing and monitoring SQL
in development

Developers, architects, data modelers work closely with DBAs in implementation
of the logical model, with a key activity of INDEX DESIGN

Big problem we find is little involvement of DBAs in initial Index Design
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* Use the Bonnie Baker method
e Retrieve only the data required

* Restrict before you join
* Create indexes on LOCAL, ORDER BY and JOIN Predicates

* AND create indexes to support columns most frequently accessed

* Reports

* Use EXPLAIN

* Use Design Advisor with knowledge of the application and business requirements

Preclude creating indexes that only benefit low cost SQL

DO create indexes based on recommendations with high cost reduction but with knowledge
of how it will or will not impact the workload

Run workload instead of individual SQL statements if possible

Work with the developers and business process owner to target important SQL
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Use range predicates where possible
Use Expression based indexing

Review EXPLAIN sections with highest cost to target for tuning via rewrite or
indexing or use of statistical views

Review EXPLAIN for sorts and temp table usage and determine if index can
improve

Become aware of Al optimization improvements and see if you can take
advantage of them
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* Drop the old db2detaildeadlock event monitor which is still installed with new
Db2 installation

e Use the LOCKING event monitor

* Should be created and enabled for all production databases and test or dev databases where
locking issues are of interest

* Compile the db2evmonfmt Java program and copy stylesheet to path
* C:\Program Files\IBM\SQLLIB\samples\java\jdbc
* /home/<instname>/sqllib/samples/java/jdbc

* Run db2evmonfmt with desired options to format the LOCKING event monitor
data, Sample command:

* java db2evmonfmt -d hsprd -ue LOCKEVENTS -hours 24 -ftext > lockf27.txt
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Attributes

Participant No
Application Handle
Application ID
Application Mame

Authentication ID

Requesting AgentlID

Coordinating AgentlD

Agent Status
Application Action
Lock timeout walue
Lock wait walue
Workload ID

Workload Name

Requester

821574
18.98.6.71.55912.2418260843441
db2jcc_application

TQPOSAPP

3784

3784

UOW Executing

Mo action

15

SYSDEFAULTUSERWORKLOAD

B22868
18.98.6.78.51882.241026828823
1h23 s

TQGAMEUSER

45846

45846

UOW Executing

No action

8
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Current Activities of Participant No 1

Activity ID

Uow ID 2

Package Name  :SYSSH200

Package Schema : NULLID

Package Version

Package Token  :SYSLVLO1

Package Sectno :2

Reopt value : none

Incremental Bind : no

Eff isolation :CS

Eff degree :0

Actual degree :1

Eff locktimeout :15

Stmt first use  :2024-10-26-00.34.42.010023
Stmt last use  :2024-10-26-00.34.42.010023

Sample Formatted LOCKING Report

Past Activities of Participant No 1

Activities not available

Current Activities of Participant No 2

Activity ID

Uow ID : 45805
Package Name  :SYSSH100
Package Schema : NULLID
Package Version

Package Token :SYSLVLO1
Package Sectno : 6

Reopt value :none
Incremental Bind : no

Eff isolation : UR

Eff degree :0

Actual degree :1

Eff locktimeout : 15

Stmt first use  :2024-10-26-00.34.25.901284

#IDUGDb2
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db2pd returns information without acquiring any

locks or use of DB2 engine resources

Since no locks are obtained, data returned by dbp2d may not be completely
current or accurate
e Zero use of database engine resources however is a good trade-off

It is important to become familiar with db2pd as there is much information
provided by db2pd that cannot be obtained through snapshot or event

monitoring

db2pd contains many options

We will cover these new monitoring and problem determination information
elements in this presentation
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Command line tool

Requires one of the following authorization
e SYSADM authority level.
e SYSCTRL authority level.
e SYSMAINT authority level.
e SYSMON authority level.

No required connection or instance attachment
For database level information to be retrieved, database must be active

Standard options are:
e -ccommand, read commands from input file
e -r repeat, num sec count
* -iinteractive
 -file, specifies output file
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e Command: db2pd —db db2mon —trans

Database Partition O -- Database DB2MON -- Active -- Up 1 days 04:27:09

Transactions:

Address AppHandl [nod-index] TranHdl Locks State Tflag Tflag2 Firstlsn Lastlsn LogSpace SpaceReserved
TID AxRegCnt GXID

0x027D1000 599 [000-00599] 99 0 READ 0x00000000 0x00000000 0x000000000000 0OxO00000000000 0 0
0x000000009016 1 0

0x027D1A80591 [000-00591] 100 0 READ 0x00000000 0x0O0000000 0x000000000000 0x000000000000 0
0 Ox000000008FF6 1 0

0x027D2500 589  [000-00589] 101 0 READ 0x00000000 0x00000000 0x000000000000 0x000000000000 0
0 OxO00000008FFD 1 0

0x027D2F80 588  [000-00588] 102 0 READ 0x00000000 0x0O0000000 0x000000000000 0x000000000000 0
0 0x000000009012 1 0

0x027D3A00 9 [000-00009] 103 2 READ 0x00000000 0x0O0000000 0x000000000000 0x000000000000 0
0x0000000003FA 1 0

0x027D4480 8 [000-00008] 104 0 READ 0x00000000 0x00000000 0x000000000000 0x000000000000 0
0x000000009014 1 0
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e Command: db2pd —db db2mon —locks

Database Partition O -- Database DB2MON -- Active -- Up 1 days 04:44:50

Locks:

Address TranHdI Lockname Type  Mode Sts Owner  Dur HIdCnt Att  ReleaseFlg
0x032DE790 103 4442324143434553BBCB10EC41 InternalP..S G 103 1 0 0x0000 0x40000000
O0x032DE740 103 53514C4445464C5428DD630641 InternalP..S G 103 1 0_ 0x0000 0x40000000

Snippet from previous —trans output:

0x027D3A00 9 [000-00009] 103 2 READ“ 0x00000000 0x00000000 0x000000000000 0x000000000000 O 0 0xO000000003FA 1
0

0x027D4480 8 [000-00008] 104 0 READ 0x00000000 0x00000000 0x000000000000 0x000000000000 O 0 0x000000009014 1
0
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Database Partition O -- Database SAMPLE -- Active -- Up 0 days 16:39:33
db2pd —db GTSTST1 —locks —file /tmp/lockc.txt

Locks:

Address  TranHdl Lockname Type Mode Sts Owner Dur HldCnt Att ReleaseFlg
0x0459C510 2  53514C4332453036BD4A32C841 Internal P .S 2 1 0 0x0000 0x40000000
0x0459CA10 3  53514C4332453036BD4A32C841 Internal P .S 3 1 0x0000 0x40000000
0x0459CA60 010000000100000001007B0056 Internal V 0x0000 0x40000000
0x0459EF90 02000300270000000000000052 Row 0x0008 0x40000002

0x0459CABO 02000300270000000000000052 Row 0x0000 0x00000001

G
G
G
0x0459C9E8 53514C4445464C5428DD630641  Internal P . G 0x0000 0x40000000
G
W
G

0x0459C8F8 02000300000000000000000054 Ta 0x0000 0x40000002

0x0459CA88 02000300000000000000000054 . 0x0000 0x00000001

TranHdI 2 has an
X lock on this TranHdI 3 is
row waiting on a

lock held by

Type of lock Lock mode TranHdI 2
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Locks:
Address TranHdl Lockname Type  Mode Sts Owner  Dur HIdCnt Att ReleaseFlg

0x0459C510 2 53514C4332453036BD4A32C841 Internal P..S G 2 1 0 0x0000 0x40000000 Pkg UniquelD 434c5153
36304532 Name c8324abd Loading =0

0x0459CA103  53514C4332453036BD4A32C841 InternalP..S G 3 1 0 0x0000 0x40000000 Pkg UniquelD 434c5153
36304532 Name c8324abd Loading=0

0x0459CA603  010000000100000001007B0056 InternalV..S G 3 1 0 0x0000 0x40000000 Anchor 123 Stmt1Env1
Var 1 Loading O

Ox0459C9E8 3  53514C4445464C5428DD630641 Internal P..S G 3 1 0 0x0000 0x40000000 Pkg UniquelD 444c5153
544c4645 Name 0663dd28 Loading =0

Ox0459EF90 2 02000300270000000000000052 Row X G 2 Dx0008 0x40000002 TbspacelD 2 TablelD 3
RecordID 0x27

0x0459CABO 3 02000300270000000000000052 Row x0000 0x00000001  ThspacelD 2 TablelD 3
RecordID 0x27

0x0459C8F8 2  02000300000000000000000054 Table  ~1x 2 1 0 0x0000 0x40000002 TbspacelD 2 TablelD 3
0x0459CA883  02000300000000000000000054 Table .IS G 3 1 0 0x0000 0x00000001 TbspacelD 2 TablelD 3




1D U G Bufferpool Monitoring with db2pd

2025 EMEA Db2 Tech ¢

#IDUGDb2




IDUG db2pd —d dbname -bufferpools

2025 EMEA Db2 Tech Conference

#IDUGDb2




| D U

2025 EMEA Db2

[CE Table Stats:
kddress

TableName

RTSUDT PgReorgs

=0A00030184568F88 H_UPN_UNIVERSAT. PR HS 0 0 [} [}

XUAGDUSUISQSBAADB
XUADDUSUIISSAEADB
xUADDDBUl9gD20288
XOADDDSOIBSSGSEBB
XUADDD30122479DBB
xUADDD3011382A308
XOAD0030123417108
xOADDDSUllgEZFlBB
XUAGDUSUIISGACEDB
XUAD0030123467188
XUAD0030123418F08
XOADDDSOIQSZASCBB
xUADDD3UlZg4D3CBB
XOADDD30123036388
XOADDDSOISQQAABDB

o]
=x0A000301147ERE08S
1]

=x0R0003012D554E08
0

x0R00030114A55008
0

x0R00030114826E08

0 0
IEAR_IEA REMARK

0 0
SYSBOOT

0 0
SYSVIEWS

0 0
H_ZIP_ZIP_CODE

0 0
IES INS EOI STATUS

0 0
SYSVIEWDED

0 0
AC ACCT

0 0
CGID_CGI_DX_INFO

0 0
SYSPLAN

0 0
CCBP_CUS_CNT BILL_

0 0
SYSSEQUENCES

0 0
SYSROUTINEAUTH

0 0
API ADDL PRV INFO

0 0
CSWR_CSV_WIZARD RE

0 0
DIA DIALOG

0 0
SYSROUTINES

0 0
ATAS AUTH_SRV_AUD

0 0
E999_EMT_ 999 ERR

0 0
SYSPLANDED

]
HS 0 0 0

]
SYSIEM

]
SYSIEM

0
HS

0
HS

o
SYSIEM

0
HS

]
HS

]
SYSIBM

]
HS

0
SYSIEM

0
SYSIEM

o
HS

o
HS

0
HS

]
SYSIBM

]
HS

]
HS

0
SYSIEM

NoChgUpdts Reads

FscrUpdates Inserts Updates
3 1] 0 0

0 0 0 0

0

2394
68612
1370350
17443

0

108

Deletes

0

OvF1lReads

0
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OvFlCrtes

0




TableName

DelClean IntNodSpl

0x0A0003018456A9E8
0 o

0x0AQ003012D592468
o] (]

0x0A0003012D592468
0 0

0x0A00030198D22068
o] 4]

0x0A000301845678E8
0 0

0x0A0003012D54E168
o] 4]
0x0A0003011482C7ESB

0 0
0x0A0003011482C7ES
o 0
0x0A0003011482C7ESB
0 0
0x0A00030126FFEDES
o 0
0x0AQ00030114E32BES
0 2z
0x0A000301117ACSES
58 0
0x0A000301117ACBES
57 o
0x0A000301117ACSES
28 0
0x0A000301117ACBES
42 (]
0x0R0003012D46E8EGS
0 0
0x0A0003012D3DERES
o] (]
0x0A0003012D3DEBES
0 o
0x0A000301932A7968
o] (]
0x0A000301932A79%68
0 0
0x0DA000301932A7968
o] (]
0x0A000301932A79%68
0 0

O0x0A000301932A7968
o] 4]
0x0A000301932A79%68

0 4]
0x0A000301832A79%68

H_UPN_UNIVERSAL PR
IEAR_IEA REMARK
IEAR IEA REMARK
SYSVIEWS

H_ZIP_ZIP_ CODE

IES_INS_EOI_STATUS

SYSVIEWDEP
SYSVIEWDEP
SYSVIEWDEP
AC_RACCT
CGID_CGI_DX_INFO
SYSPLAN

SYSPLAN

SYSPLAN

SYSPLAN

CCBP_CUS_CNT BILL

SYSSEQUENCES

SYSSEQUENCES

SYSROUTINEAUTH

SYSROUTINEAUTH

SYSROUTINEAUTH

SYSROUTINEAUTH

SYSROUTINERUTH

SYSROUTINEAUTH

SYSROUTINERUTH

PartID EmpPgDel

n/a

0

0

RootSplits BndrySplts PseuEmptPg EmPgMkdUsd Scans

0

0

0

]

1]

1]

0

0

0

]

IxOnlyScns ReyUpdates InclUpdats NonBndSpts PgAllocs

1]

1]

0

0

0

o

0

]

1]

Merges
0

0
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e Standard Registry settings we use in an OLTP Environment
(/home/hsprd)> db2set -all

i] DB2_CAPTURE_LOCKTIMEOUT=0ON

i] DB2_USE_ALTERNATE_PAGE_CLEANING=ON

i] DB2_EVALUNCOMMITTED=YES

i] DB2_SKIPDELETED=YES

i] DB2OPTIONS=-t

i] DB2DBDFT=hsprd

i] DB2COMM=TCPIP,SSL
i] DB2_PARALLEL |0=*
i] DB2AUTOSTART=YES
g] DB2SYSTEM=ha900hs
hsprd@[ha900hs]:
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« STMM=OFF

Self tuning memory {SELF_TUNING MEM) = OFF

Size of database shared memory (4KB) (DATABASE MEMORY) = AUTOMATIC(486112)

Address Id Name PageSz
PostAlter SuspndlSCt Automatic

Bx0A00020011DB6280 1 IBMDEFAULTEP
2560808 4] False

PA-NumPgs BA-NumPgs Blksize  Numlbsp  EgsloRemov Cucrentsz

4896 2568088 a a 618 a 256888

e 600GB Database
e 254 GB of RAM available on the LPAR

* IBMDEFAULTBP set to 256,000 4k pages
* 1GB bufferpool for 600 GB database
* Slow claim adjudication reported

* Large Medicare Provider/Management Software

* INSTANCE_MEMORY set to AUTOMATIC

Global instance memory (% or 4KB)
Member instance memory (% or 4KB)

(INSTANCE_MEMORY) = AUTOMATIC(33554432)
= GLOBAL
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* INSTANCE_MEMORY set to AUTOMATIC
e STMM set to OFF

* IBMDEFAULTBP set to 256,000 4k pages
e Not AUTOMATICALLY MANAGED

« STMM not ON and even if ON couldn’t manage the IBMDEFAULTBP
* INSTANCE_MEMORY reserving large amount of memory that can’t be used by the

database
* 600GB database 10 bound due to small bufferpool and inadequate settings

* No database monitoring whatsoever
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v"Enable STMM for the production database deferred to next restart
v'Alter IBMDEFAULTBP to SIZE AUTOMATIC deferred

v"No change needed at instance level except possible reduction in
instance_memory since Websphere and the application run on the LPAR as well

v"Made changes and monitored
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* db2diag -g db:= -gi level=severe

* db2diag -g db:=-gi level=warning

* Administration notification log .nfy file
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v'db2mon -- https://www.idug.org/news/an-introduction-to-db2mon

e db2mon documentation --
https://www.ibm.com/docs/en/db2/12.1.0?topic=tuning-collecting-reporting-
performance-monitor-data

https://public.dhe.ibm.com/ps/products/db2/info/vr115/pdf/en US/db2 sys m
on guide 115.pdf

https://public.dhe.ibm.com/ps/products/db2/info/vr121/pdf/en US/db2 sys m
on guide 1212.pdf

https://www.ibm.com/docs/en/db2/11.5.x?topic=commands-dsmtop-db2-text-
based-monitoring-tool-command

https://ibm.github.io/dmctop-wiki/Getting started/run dmctop/
https://ibm.github.io/dmctop-wiki/



https://www.idug.org/news/an-introduction-to-db2mon
https://www.ibm.com/docs/en/db2/12.1.0?topic=tuning-collecting-reporting-performance-monitor-data
https://public.dhe.ibm.com/ps/products/db2/info/vr115/pdf/en_US/db2_sys_mon_guide_115.pdf
https://public.dhe.ibm.com/ps/products/db2/info/vr121/pdf/en_US/db2_sys_mon_guide_1212.pdf
https://www.ibm.com/docs/en/db2/11.5.x?topic=commands-dsmtop-db2-text-based-monitoring-tool-command
https://ibm.github.io/dmctop-wiki/Getting_started/run_dmctop/
https://ibm.github.io/dmctop-wiki/
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