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WLX - HOw It works

Captures the hard-to-get SQLs,

even the ones that disappear ...
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WLX - HOw It works

What's New:

= Complete Utility support with IFCIDs 23, 24, 25, 219,
and 220. With these IFCIDs you can easily review and
tune your complete batch utility set up and flow.
Easily drill down to see where the I/0 wait times are
occurring and review dataset allocations.

[u'[ SOL WorkloadExpert : Utility Check 23

& ~ | Utility Check vi@ X i ta @ = ZDODQATE v

Ltility 1D Database name Tablesp.. Part.. DBID PSID Utility name  Utility phase  Utility sh...  Subtaskc.. Mumber of.. Utility ele;psed time  Utility CPU time
PTFROODDROUD... R510D0OPT R510X006 0 281 404 REORG SORTELD 3 1 0.000000 0.000000
PTFROODOROUD... R510D0PT R5105006 0 281 401 REORG SORTIMN ] 0 0.000D000 0.000000
PTFROOODOROUD...  R310DOPT R5105006 0 281 401 REORG SORT ] 1 0.000D000 0000000
PTFROOODOROUD...  R310DOPT R5105006 0 281 401 REORG SORTOUT ] 1 0.000D000 0000000
PTFROOODOROUD...  R310DOPT R5105006 0 281 401 REORG SORTIMN ] 0 0.000D000 0000000
PTFROODOROUD... R510D0OPT R5105006 0 [}281 401  REORG SORT ] ] 0.000D000 0.000000
PTFROODDROUD...  R310DOPT R5105006 0 281 401 REORG SORTOQUT ] ] 0LODDO00 0.000000
PTFROODDROUD...  R310DOPT R5105006 0 281 401 REORG LOG 8 2 0LODDO00 0.000000
PTFROODDROUD...  R310DOPT R5105006 0 281 401 REORG LOGAPPLY ] ] 0LODDO00 0.000000
PTFROODDROUD...  R310DOPT R5105006 0 281 401 REORG SWITCH 9 ] 0LODDO00 0.000000
PTFROODDROUD...  R310DOPT R5105006 0 281 401 REORG UTILTERM 9 ] 0LODDO00 0.000000
PTFROODDROUD... R510D0OPT R510501 o 281 2 REORG UMLOAD 0 ] 0.000000 0.000000

© 2016 SOFTWARE ENGINEERING GMBH and SEGUS Inc.
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WLX - HOw It works

What's New:

= DDL Support with IFCID 62. Every time anyone or
anything creates/alters/drops an object the IFCID 62 is
output. Now you can see exactly who did what and when
to your DB2 objects. Optionally supported is DDL
Generatlon SO that you can see a change history.

2015-11-19-11.26.54.138008 ALTER TABLE TABLE 1QA0ET0 (QATWOD

2015-11-19-11.26.54.287528 D3 ALTER TAELE E Report TABLE [Qa0610 [QATWOD
2015-11-19-11.26.54.420673 D3 ALTERTABLE | [ Open compare view TABLE  IQADE10 IQATWOD
2015-11-19-11.26.54.5516%8 D3 ALTER TABLE EE,!] Show DDL text TABLE [QA0RT0 [QATWOOD
2015-11-19-11.26.54.695247 D3 ALTER TAEBLE ' T % " TABLE [Ca0610 [CATWO0
w DDL statement - O
CEEATE TABLE "IQAO&10"."IQATWOODL1L™ ”
{"WLX TIMESTAMD" TIMESTAMP{ &) HOT NULL
N "SWT_GROUP_SSID" CHAR.{ 8)
FOR SBCS DATA HMHOT NULL
U S'["HT_ID " BIGINT HOT NULL
. "ST}IT_ORIGIN" CHAR. { 1)
FOR SBCS DATA HOT HULL
,"STMT TIMESTAMP" TIMESTAMP( &) NOT NULL
,"STMT TYPE" CHRR({ 1)
FOR SBCS DATA NOT NULL
, "USER_NO" BIGINT NOT NULL
. "COPIES HO" BIGINT HOT NULL
., "STATUS" SHALLINT HOT NULL
. "LITERAL REPLACEMENT" CHAR.{ 1}

FOR SBCS DATA HNOT NULL
e ————————————,————— . ]
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WLX - HOw it works

What's New:

= Enhanced audit support with IFCIDs 140, 141, 142, 143,
and 144. Now you get near real-time information
about any failed authorization checks, GRANT and
REVOKE, CREATE/ALTER/DROP against “audit” tables
(Including MLS tables), 15t change of an audited object
in a unit of recovery, and 1st select from an audited
object in a unit of recovery.

= EXPLAIN table support (see later in this presentation
for details)

= webve launcher (see later in this presentation for
details)
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AGENDA

1.

2. Bufferpool Usage: Who's been using my pool?

e —————————,———————— ]
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Bufferpool Usage

WLX collects all the SQL that runs on a system and
optionally all the used objects. In this case it is also
possible to then trawl through the data and output
Bufferpool usage statistics.

Now remember that WLX is based on workload and
single SQLs and that the KPIs are SQL based so the data
returned from the Bufferpool Usage is fuzzy at best!

However, if SQLS are single table SQLs then the data is
100% correct.
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Bufferpool Usage

Looking at our test center data you can instantly see

that we are very bad! We *only* use the DB2 Catalog and
Directory Bufferpools!

[™] SOL WorkloadExpert: BP 53

o v BP vi@® 2 Xt = ZDO0QAIR v

Object type BUFFERPOOL OCCURRENCES WLX Key HIGHEST INS_TS HIGHEST_UPD_TS

[Ts BPO 33147 2015-10-23-00,33.24.333858  2016-01-05-17.19.17.922620  2016-01-05-17.19.18.007680
IX =BF'D 15201 2015-10-23-09.33.24.333858  2016-01-05-17.19.17.922620 2016-01-05-17.19.18.007680
TS BP32K 329 2015-10-23-00.33.24,333858  2016-01-05-17.05.39.002100 2016-01-05-17.05.46.818017
TS BPEKD 156  2015-10-23-09.33.24.333858  2016-01-05-10.03.22.246576  2016-01-05-12.20.45.627795
TS BP16KD 22 2015-10-23-09.33.24.333858  2015-12-01-16.04.20.123858  2015-12-01-16.04.30.134498

Further, you can see that we are using the same BP for
TS and for IX which is also against normal ROT...

© 2016 SOFTWARE ENGINEERING GMBH and SEGUS Inc.



Bufferpool Usage

Scrolling right we then get all the KPIs (there are more
even further off to the right hand side)

[® SQL WorkloadExpert : BP 53

o ~lep v @) 2 X e B & | ZDOOQAIE v
Executions Synchronous Buffer Reads  GETPAGES Rows examined Rows processed Sorts performed
1,070,121 1,278,518 184,282 071 2,218 623 367 6,589 849 203,859
587,641 1,129,553 138,888,100 1,413,978,715 4,293,375 202,004
17,760 12,655 267,007 2,372,830 40,228 B0
33,654 4708 233,320 2,307,586 84,996 17,233
149 65 2,915 65,927 3,433 56
26 56 2498 1,674 620 12
20 53 ara 1,620 634 12

Very nice “Top Level” Bufferpool KPI data!

© 2016 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 10



AGENDA

1.

3. PKLIST Chains: Are your Packages bound correctly?

4.

e ————————,————————— ]
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PKLIST Chains

Again, WLX collects all the SQL that runs on a system and
for static SQL the Collection ID and Package. Using this
data you can review how your multi-collection Plans are
being bound and then, perhaps, change the order of
the Collection IDs in the BIND statement to speed up
processing.

Naturally this is only useful if you are *not* using
SET CURRENT PACKAGE PATH

or

SET CURRENT PACKAGESET

as then DB2 does no search for the package to be
executed!

© 2016 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 12



PKLIST Chains

In our test center there is not that much going on but
even here you can see that we have multiple packages
that could be better bound:

['n'[ S0L WorkloadExpert : PKLIST 3

© 7 PKLIST v €@/ H X s i B &
PLAN;NAME SEGNC  OCCURREMCES Collection ID Package
DSMEDCL 1 0 DSMEDCL DSMECP&E
DSMEDCL 2 12 DSMTIAP DSMTIA
DSMESPCS 1 0 DSMESPCS DSNESR%
DSMESPCS 2 12 DEMTIAP DSMTIAP
DSMESPRR 1 0 DSMESPRR DSMESMEBS
DSMESPRR 2 12 DSMNTIAP DSMTIAP
DSMESPUR 1 0 DSMESPUR DSMESMES
DSMESPUR 2 12 DSNTIAP DSMTIAP
DSMREXK 1 5 DSMNREXX DSMREXX
DSMRERK 2 0 DSMREXUR DSMRERK

Result counter; 32

e —————————,—————————
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PKLIST Chains

This Use Case also returns all multi-collection bound

plans, even if not used in the Workload, just to give the
DBA a good overview of how large the existing PKLIST

chains are.

Here's some interesting “real world" data:
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AGENDA

1.

4. Application Workload: New functionality added!

e —————————,————————— ]
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Application Workload

Application Workload is the bread and butter of WLX and
we have enhanced this base functionality with some
extremely useful features:

1. The ability to view the EXPLAIN table data that WLX,
optionally, generates and saves.

2. We have added an ability to call Visual Explain from
within WLX using the webve API. This will do a
dynamic EXPLAIN and display the VE outputin a
browser screen. For this to work, you will need DS
4.1.0.0 or higher and you must have the, DS supplied,
internal Web Server up and running.

© 2016 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 16



Application Workload

When in the Application Workload Use Case just right-
clicking on an SQL pulls up this context menu:

Package Executions Prirnary Authorization I CPU Time

“PHCAARA EMC PP 3.661574
sys| . Report 3459614
PHC r§1 Copy 50L statemnent to clipboard 3424317
PHC [%  Open compare view 3.329793
PHO 4  Show SOL text 2.879885
PHC 1 saL Timeline 2804829
PHC & Cross reference objects 2380268
PHC _ 2424773
PHC & Switch Use Case 3311044
pHi ¥ Show access path info L} 2337534

Here you can see that we have added a bunch of features!
First up is the “Show access path info” icon

© 2016 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 17



Application Workload

The next views have three areas of interest. First is the
key details:

[ Properties I'"'I SOL WorkloadExpert : Application Werkload Dnll-Down |'"'| S0L WorkloadExpert : Explain view dynamic® &

Statement identifier

WLX tirestamp 2015-10-23 09:33:24.333358 Statement erigin D
Staternent group 5510 QATE Staternent tirnestamp | 2015-12-09 14:19:55.033002
Statement 1D 10167

Then the Estimated values (from the DB2 Optimizer) and
the Real values (from the workload):

Estimated values Real values

Elapsed 5.269000 Elapsed 1479329
Serviceunits 14967

cPU= 0.374175 CPU 1.220524

* calculated (serviceunits / factor)

The service units factor is a WLX default and set to 40,000.
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Application Workload

The bottom view then contains the EXPLAIN data as

stored in the WLX product EXPLAIN history tables:

Plan table | Statement table

Predicate table | Filter table

Detcost table

Table creator  TBMAME ACCESSTYPE_DESC  ACCESSCREATOR  ACCESSMNAME  MATCHCOLS

SYSIBR SYSIMNDEXSPACESTATS  Table space scan 0

SYSIBM SYSDATABASE Index SYSIBM DSMDDHM 1

SYSIBM SYSINDEXES Index SYSIBM DSMDXHOT 2

SYSIEM SYSTABLES Index SYSIBEM DSMDTHO 2

DSMACC EXCEPT_TBL Table space scan 0
METHOD METHOD_DESC  INDEXOMLY SORTM  SORTC  PREFETCH

0

1
0
1
1

Mested loop join

Mested loop join
Mested loop join

M

M
M
M
M

JOIN

Pure sequential
Unknown
Unknown
Unknown

Pure sequential

And all the other columns as well! Naturally clicking on
one of the other Tabs shows that data as well...

© 2016 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 19



Application Workload

Plan table | Statementtable | Predicate table | Filter table = Detcost table

GROUP_MEMEER  EXPLAIN_TIME Staternent Type

2015-12-09-15.30.453.160000 SELECT

Plan table | Statement table | Predicate table | Filter table = Detcost table

A 5,269

COST_CATEGORY PROCMS PROCSU  REASON
14,967 M

TOTAL_COST
62,101.32911777496

S5TMT_EMCODE

QBELOCKMG  PREDNC  PREDICATE_TYPE LEFT_HAMD_SIDE

LEFT_HAMD_PMC  LHS_TABNG LH5 GEMO

RIGHT_HAMD_SID

1 1 AND 0 0 0
1 2 OR 0 0 0
1 3 RAMNGE COLEXP 0 0 0 VALUE
1 4 RAMGE COLEXP 0 0 0 WVALUE
Plan table | Statement table | Predicate table | Filter table | Detcost table
QBLOCKMNO  PLANMO  ORDERMC  PREDMO  STAGE ORDERCLASS  EXPLAIN_TIME MIXOPSEQMNO
2 2 1 28 MATCHIMNG -1 2015-12-09-15.30.45.160000 0
2 2 2 29 MATCHING -1 2015-12-09-15.30.45.160000 1]
2 3 1 30 STAGET -1 2015-12-09-15.30.45.160000 0
Plan table | Staternent table | Predicate table | Filter table | Detcost table
CQBLOCKMNO  PLAMMNO  OPEMIC  OPEMCPU  QPEMCOST oMIG DMCPU DMTOT  SUBCQIO
1 1 0 0 0 81.1999969 8,223,382 451.862793 0
1 2 0 0 0 00172163 3,283.3891002  0.1500072 0
2 1 0 0 0 10799402 15384573125 29014168 0

© 2016 SOFTWARE ENGINEERING GMBH and SEGUS Inc.
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Application Workload

Now this data is the data that is optionally saved when
running WLX. What if you would like to force an EXPLAIN
and then display it in Visual Explain?

Now you can!

e ——————————,———————— ]
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Application Workload

On the left hand side of the new
View you see the Technical User
Id and Password

The Database connection and
Port as well as IP Address
and scheme for blank qualifiers

Finally the Web Server internal
Port that is by default 56788

Choose connection and then
push the explain button

Database
Mame
Port

Host/IP

Schema MYMKTEST

© 2016 SOFTWARE ENGINEERING GMBH and SEGUS Inc.
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Application Workload

On the right you get your Visual Explain display!

QB14
Save SQL Statement | \Warnings Environment & Explain Options | Open in Mew Window  Graph view =
Description Search Guery QEBE1 QB2 QB3 QES QE7 QES
- Properties . .
‘:l.-l-\I +"' =1 u T 2 F | I |_T
Mame Value
Output Cardinality 1,353 MNode Type Query block
Mame QB
Query Block Mumber 1 Cardinality 1,353
Type SELECT Total Cost 1,742.33
CPU Cost 35,525,344.00
Context TOP LEVEL IO Caost 491.34
Parent Cuery Block Number ]

Runtime Parent Query Block 1

Mumber
DoatO M
0 8t Lpen ©SORT
Times 1,354 A S
Cost Information {ﬁm"FSCﬁN y
% 1354 v
Cumulative Total Cost 1,742.33
Cumulative /0 Cost 491.84 [Tl |
1354
Cumulative CPU Cost 35.525,344.00

e ———
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Application Workload

Another new feature is the ability to view cross

reference data. If you are on an SQL in WLX and you click

on the context menu option:

[®] SQL WorkloadExpert |[¥] SQL WorkloadExpert : Application ... 52 [[%

[ Properties |'E| SOL WorkloadExpert : Application ...

o T Application Workload Drill-Down31

st referred Table Qualifier

First referred Table Mame

v €

S0L Statement Length

Statemnent text

Z000CATE v

QD PLAMN_TAELE 1,132 SELECT SUBSTR{A.PROGMAME, 1, 8) AS PROGMN,
a0610 QATWO02 4366 WITH INPUT (WLX_TIMESTAMP, STMT_TIMESTA
80610 [CATWODE 4663 SELECT TYPE, BUFFERPOOL, OCCURREMCES, WL
QD DSM_STATEMMT_TAELE 142 SELECT QUERYMO, SUBSTR(PROGMAME, 1, 8) AS
SIEM SYSINDEXSPACESTATS 1EOE SEIECT A COEATAD A RARME A PARTITION, A
SIBM SYSPACKDEP E Report LEATOR , BMAME A5 MY
SIBM SYSTABLESPACESTATS (2] Copy SOL statement to clipboard ME , APARTITION ,((A
SIBM SYSINDEXSPACESTATS % Open compare view 5 SIBM.SYSINDEXSPAC
SIEM SYSPACKLIST Eﬁ Show SOL text AME]) A5 (SELECT PLAI
SIEM SYSTABLESPACESTATS ) ,,] SOL Timeline ME , A PARTITION ({4
< &  Cross reference objects L}
Result counter: 500 B Switch Use Case
F  Show access path info
MM o

© 2016 SOFTWARE ENGINEERING GMBH and SEGUS Inc.
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Application Workload

You see the list of objects in that SQL and using right-
click again you get another context menu where you can
review all the statements that referenced that object:

] Properties |-|:|-| S0L WorkloadExpert : Application ... |'"'| S0L WorkloadExpert |'"'| S0L WorkloadExpert : Applicatic

& ™ |Cross Reference Objects] Ol & H X i o m [ | ZDO0
Table creator  Table name Object type Murmnber of Statements Sumn of Executions
DEMACC EXCEPT_TBL T 1 3
SYSIBM DSMDDOHD | 1 3
SYSIBM DSMDTXO | 1 3
SYSIBM DSMDXAE0 | 1 3
SYSIBM SYSDATABASE T 1 3
SYSIBM SYSIMDEXES T 1 3
SYSIEM SYSINDEXSPACESTATS T 1 3
SYSIBM SYSTABLES E Report 3

% Open compare view

& Cross reference staternents b

1 Switch Use Case

Result counter: 8 & Cross Reference Application Workload

e —————————,—————————— ]
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Application Workload

You see the list of statements that referred to that
object:

[C] Properties |f| S0L WorkloadExpert : Ap... |f| S0L WorkloadExpert |f| S0L WorkloadExpert : Ap... |'E| S0L WorkloadExpert : Cr... |f| webve View

& T Cross Reference Statements] v & PASR RSN R | ZDO0DOATE v

WL Key WL DBZ 551D Statemen‘t 1] Staternent Crigin Statement Timestamp Statement Type
2015-10-23-09.33.24.333858  CAI1B 10,168 o 2015-12-08-14.19.57.158811 5
2015-10-23-09.33.24.333858 CAIB 10,167 o 2015-12-08-14.19.55.033002 5
2015-10-23-09.33.24.333858 QA1B h 10,166 D 2015-12-09-14.19.50.649926 5
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Application Workload

The last new function in the context menu is the “Switch
Use Case”, when selected you first get a new panel where
the top half contains the current “key” data:

Switch key

WLX timestamp po15-10-23 09:33:24.333858

Staternent group 5510 | QRIB

Statement (D 10166

Statement origin D

Staternent timestamp | 2015-12-09 14:19:50.649926

Statement type S

© 2016 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 27



Application Workload

The bottom half contains the available Use Cases to
switch to:

Choose use case

(®) Application Workload () Audit

() Delay detection (SOL INTEMTS

() Up and Down scaling () Object Update Dynamic
() Same SQL / mult. schemas () SYSADM object updates
() Multi-row Fetch detect () Disk /0

() Cross Reference Statements () CPU usage of packages

o

The idea here is to enable fast problem discovery.

© 2016 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 28



AGENDA

1.

5. SQL Time Travel: Follow your SQLs through time
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SQL Time Travel

Ever wondered how your SQL performed in the past?
Now you can find out!

O] Properties |':'| S0L WorkloadExpert : Application Workload Drill-... |':'| S0L WorkloadExpert : Application Workload Drill-... |':'| S0L Workloa

o ~  Application Workload Drill-Down41 vi@ . H R e B = ZDODQAIB v
Collection 1D Executions Average CPU Time CPU Time per hour Elapsed Time Average Elapsed Time
RTDX0310_ PTFTOOL 17 2.710857 L i o 3443733
RTDX0510_PTFTOOL 3 2.696463 E Report 3.680416
RTDX0510_PTFTOOL & 2.612292 [%'l Copy 5CL staterment to clipboard 3.125418
RTDX0510_PTFTOOL 5 2.718348 % Open compare view 3.656145
RTDX0510_PTFTOOL 3 2.732516 E Show SQOL text 3.917540
RTDX0510_PTFTOOL 2 2.728057 ~1 SQL Timeline 3917152
RTDX0510_PTFTOOL 2 2.719423 = : 3.980670

[  Cross reference objects

B Switch Use Case

#  Show access path info

Bring up the context menu after selecting your time ranges
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SQL Time Travel

Application Workload: Statement Timestamp

2751 [ ] 4.\./.7 B - —m

2.50 1

2.25 1

2.00 1

1.75 1

1.50 1

1.25 1

1.00 1

0.75 1

0.50 1

0.25 1

0.00

|-I- Average CPU Time |

e —————————,———————— ]
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SQL Time Travel

Application Workload: Statement Timestamp

4.00 [ — —l
3.75

3.50
3.25
3.00
2.75
2.50
2.25
2.00
1.75
1.50
1.256
1.00
0.75
0.50
0.25
0.00

|-I- Average Elapsed Time |
_________________________________________________________________________________________________________________________________________________________|
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SQL Time Travel

Application Workload: Statement Timestamp

10,000 - = —i B L - u -
9,000 1
8,000 1
7,000
6,000 1
5,000 1
4,000 1
3,000
2,000 1

1,000 ~

|-= Average GETPAGES|

e ——— |
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AGENDA

1.

6. Q&A Session
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Q&A

Thank you for listening!

If you want more info then please subscribe to my
newsletter by going to www.seg.de or www.segus.com
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Roy Boxwell i—|

SOFTWARE ENGINEERING GmbH

&
SEGUS IncC.

R.Boxwell@seg.de
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