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Agenda

1. DB2 t echnology used by SQL WorkloadExper t (WLX)
2. The t hree com ponent s of  WLX

a) The WLX-St ar t ed Task (assem bler -w r it t en)
b) Workload processing engine
c) GUI f ront  end for  Eclipse

3. Real life exam ple:
a) Access Pat h Prot ect ion
b) Fast  prob lem  det ect ion
c) Usefu l advice ru le syst em
d) KPI t rending

4. Quick so lu t ion creat ion and cont ro l
5. Select ed Use Cases
6. WLX funct ional packages of  use cases
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DB2 t echnology used by SQL WorkloadExper t (WLX)

 How  m any resources do you spend on capt ur ing DB2 
SQL w orkload and it s m et r ics?

 There seem s t o  be out -o f -t he-box m et r ics delivered 
by DB2, but  does it  g ive m e all t he dat a I need, w hen I 
need it ?

 How does t he sm art er  dat abase, how does DB2 11 for
z/ OS deal w it h it ?...
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DB2 t echnology used by SQL WorkloadExper t (WLX)

 DB2 10 Monit or ing Enhancem ent s and Changes:
 Statement  Level Stat ist ics

 Enhanced m essages and t races t o  capt ure st at em ent  
level in form at ion

 Statement  informat ion in real-t ime
 STMT_ID – unique st at em ent  ident if ier  assigned w hen 

st at em ent  f irst  inser t ed in t o  DSC
 St at em ent  t ype – st at ic or  dynam ic
 Bind TS – 10 byt e TS w hen st m t w as bound, or  

prepared
 Statement  level execut ion stat ist ics (per 

execut ion)
 New  Monit or  class 29  for  st at em ent  det ail level 

m onit or ing
 Monitor Class 29 (overhead is ~1-3%)
 New  for  st at em ent  level det ail
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DB2 t echnology used by SQL WorkloadExper t (WLX)

What ‘s exact ly new :
 IFCID 316 w as enhanced t o  ext ernalize t he dat a 

f rom  t he Dynam ic St at em ent  Cache (DSC) w hen a 
f lush ing sit uat ion occurs (LRU, RUNSTATs, ALTER, 
DROP, REVOKE, …)
– NO DATA LOSS

 New  IFCIDs 400* and 401 addit ionally EDM pool dat a 
– let ’s call it  t he St at ic St at em ent  Cache
 Mem ory resident  st orage of  st at ic SQL 

st at em ent s
 Like w it h  t he enhanced 316, dat a is ext ernalized 

w hen t he EDM pool is fu ll. – NO DATA LOSS

*This IFCID is not  really an IFCID but  m ore of a „sw it ch“  t o enable ext ernalizat ion of
st at ic SQL m et r ics




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DB2 t echnology used by SQL WorkloadExper t (WLX)

DSC and EDM provide det ailed w orkload insight s:
 SQL t ext
 St at em ent  ID
 Dat e/ t im e
 Current  st at us
 Resource consum pt ion
 Ident if icat ion/ environm ent al dat a

When
WhatWho

Where
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DB2 t echnology used by SQL WorkloadExper t (WLX)

DB2 10 also in t roduced som e addit ional in form at ion
f rom t he DSC t race w e all know t oday:

 Wait  t im e accum ulat ion for
 Lat ch request s
 Page lat ches
 Drain locks
 Drains dur ing w ait s for  claim s t o  be released
 Log w r it ers
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DB2 t echnology used by SQL WorkloadExper t (WLX)

 Dat e and t im e in  st ore clock form at  for  St m t inser t ion 
and updat e (along w it h  in t ernal form at )

 Num ber of  t im es t hat
 a RID list  over f low ed because of
 st orage shor t age
 # of  RIDs exceeded in t ernal lim it (s)

 a RID list  append for  a hybr id  jo in  in t er rupt ed 
 because of  RID pool st orage shor t age
 # of  RIDs exceeded in t ernal lim it (s)

 a RID list  ret r ieval failed for  m ult ip le IX access. The 
result  o f  IX AND/ OR-ing could not  be det erm ined
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DB2 t echnology used by SQL WorkloadExper t (WLX)
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WLX Arch it ect ure

 WLX STC (assem bler w r it t en)

 WLX w orkload
processing engine

 WLX GUI 
in t er face
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The t hree com ponent s of SQL WorkloadExper t (WLX)

The WLX STC:
We run a st ar t ed t ask 24x7 t o  cat ch all t he IFCIDs t hat  DB2 w ill 

be t hrow ing and st ore t he dat a.

Workload processing engine:
We ext ernalize and process t he dat a, such as every 60 m in:

• cust om izable (e.g. 30 - 180 m inut es)
• allow  Ad hoc dat a ref resh t r iggered via operat or

com m and for  t he st ar t ed t ask (MODIFY)
• capt ure t he SQL Text  at  t race t im e
• gat her  addit ional cat alog and RTS dat a
• add explain  dat a if  needed
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The t hree com ponent s of SQL WorkloadExper t (WLX)

GUI f ront  end for  Eclipse:
We explo it  and in t egrat e in t o  Eclipse based GUI f ront  ends
 The GUI com es as a Plug-in  for

 IBM Rat ional
 IBM Dat a St udio
 Eclipse nat ive

 Exist ing DB2 connect ions are used t o  connect  t o  t he 
m ainf ram e

 In t eract ive d ialogs allow  com plex and pow er fu l 
analysis

 Expor t  feat ures creat e PDF repor t s and allow  MS 
Excel hand over

 Addit ional p lug-ins in t er face w it h ot her SEGUS t oo ls, 
such as SQL PerformanceExpert (SPX) and
Bind ImpactExpert (BIX)
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The t hree com ponent s of SQL WorkloadExper t (WLX)

Workoad KPIs –
lef t  hand side
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The t hree com ponent s of SQL WorkloadExper t (WLX)

Workoad KPIs –
r ight  hand side
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The t hree com ponent s of SQL WorkloadExper t (WLX)

Spider   
d iagram  
of  t hree 
applicat i
on 
ext ract s



© 2014 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 16

The t hree com ponent s of SQL WorkloadExper t (WLX)

Exam ple 
of  our  
Eclipse 
em bedd
ed SPX 
p lug-in
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The t hree com ponent s of SQL WorkloadExper t (WLX)

SPX ru le 
vio lat ions 
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The t hree com ponent s of SQL WorkloadExper t (WLX)

We enhanced our  exist ing SQL Per form ance 
Managem ent  t oo ls t o  in t er face t o  t he DB2 out -o f -t he-
box dat a.
Result ing benef it s:
 See any execut ed SQL in  a p lex-w ide repor t
 Workload/ per form ance w arehouse reposit ory t hat  

cont ains *all* execut ed SQL
 Pow erfu l h ist ory and t rending analysis

 All of this is now available w ith the smallest  
overhead ever possible!
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Real life exam ple …

… Quick solution creation and control
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Ju ly Problem …

 Thursday n ight  – Product ion st ag ing of  num erous 
packages

 Fr iday – Thread t im e-out s, deadlocks, bad new s!
 First  t hought : Must  be caused by a bad package – All 

packages checked for  bad access pat hs and everyt h ing 
found w as OK

 Second t hought : Open Pr ior it y t w o t icket  at  IBM in  case 
it  is a DB2 problem

 JAVA t race show ed a long running SQL appear ing of t en
 REORG w it h  in line RUNSTATs t he b iggest  t ab les used in  

t hat  SQL
 Reduce num ber of  availab le servers t o  st op prob lem  

get t ing w orse (in t ernal t hrot t ling of  t ransact ions)
 Full panic m ode now  enabled

 Sat urday – Call in  senior  DBA f rom  vacat ion
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Ju ly Problem …

 Sat urday Morn ing 9am  – DBA uses WLX t o com pare SQL 
w orkload f rom  Thursday w it h  Fr iday – Sees bad guy 
inst ant ly

 9:10am  – DBA uses BIX t o  conf irm  t hat  an access pat h 
change has caused t he prob lem  – Not h ing t o  do w it h  
st ag ing, Not h ing t o  do w it h  t he large t ab les

 9:15am  – DBA creat es a new  “vir t ual”  index using SPX 
and re-t est s – Access pat h sw it ches back t o  o ld  
correct  m et hod

 9:30am  – DBA creat es a new  index, RUNSTATS it , 
everyt h ing is f ixed and t he syst em s are running 
sw eet ly again

 9:45am  – DBA goes back on vacat ion
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Ju ly Problem …

 Monday Morn ing – Invest igat ion by DBA group st ar t s
 noon - DBA group f inds t hat  a badly t im ed RUNSTATs 

on Thursday n ight  caused t he access pat h change. 
New  index is OK and in  fact  t he o ld  index can now  be 
dropped

 3:30pm  – Repor t  w r it t en for  CIO, Problem  closed at  
IBM
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Select ed use cases 
GUI feat ures 
– but t on 
overview

Exam ple 
use case 
drop dow n 
box
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Select ed use cases 
Exam ple of  applicat ion 
w orkload and SQL t ext  
dr ill dow n
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Select ed use cases 

Com pare view :
Select  any t w o SQLs 
t o  generat e graphs
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Select ed use cases 

Repor t  
generat ion d ialog 
and select ion
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Select ed use cases 
Out put  o f  
t he 
select ed 
repor t ing
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Select ed use cases 

Here w e 
have found 
a bad guy! 
STOGROUP 
SQL
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Select ed use cases 

Now w e
need t o see
w hat it is
do ing…

Aha! Th is looks like a 
great candidat e for LEFT 
OUTER JOIN processing
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Select ed use cases 

Applicat i
on Usage
f igures

Adjust ed
dat a
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Select ed use cases 

Lot s o f  execut ions for  
t he *sam e* SQL going 
on here…

Why so of t en? Discussed 
w it h  developm ent  and 
f ind it  is a „design“  
prob lem … The query 
could be run ear lier  and 
t hen on ly a few  t im es a 
day inst ead of  m illions!
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Select ed use cases Of t en
run BAD 
SQL

This 
w orkload 
sp lit s 
in t o  t w o 
SQLs

Which have t h is SQL:
Six UNIONs…
DBA rew rot e dow n 
t o  one SELECT and 
IN usage
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Select ed use cases 

Calendar  
dat e/ t im e 
for  f rom  
<-> t o  
index 
analysis
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Select ed use cases 

Result :
Green: resource 
reduct ion
Red: resource increase
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WLX funct ional packages of  use cases

Applicat ion Developm ent :
 Applicat ion Workload Analysis: E.g. w hich m achine 

load is produced by a cer t ain Applicat ion?
 Explain Tool link (e.g . SQ L Pe r f o r m a n ce Ex p e r t , IBM 

Dat aSt udio)
 Show  sam e SQL on Mult ip le Schem as t o  det ect  “heavy-

h it t ers”
 SQL Text  Analysis for  f ree t ext  search (e.g.: BIF [Built -in  

Funct ion] and UDF [User-Def ined Funct ions] -usage, 
Java-form at t ed t im est am ps, et c.)

 View  t o  det ect  “heavy-h it t ers”  resu lt ing f rom  ident ical 
st at em ent s using d if ferent  pred icat es

 Find unused (orphaned) SQL
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Workload/ Per form ance m anagem ent :
 Workload-Change, Problem -Det ect ion and Trending, 

Com par ison of  CPU consum pt ion, I/ O, execut ion rat es, 
current  KPIs and delt as – Calcu lat ed and sum m ar ized 
t o  t he cost s o f  m ult ip le apps

 Disc Problem  Det ect ion – I/ O Rat es
 SQL KPIs – Background Noise and Except ions
 SELECT Only Table Det ect ion (READ only act ivit y)
 Delay Det ect ion (All quer ies w hich are delayed)
 Up and Dow n Scaling of  SQL Workloads
 DSC Flush Analysis
 CPU Int ensive St at em ent s
 Index Maint enance Cost s

WLX funct ional packages of  use cases
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WLX funct ional packages of  use cases

Dat abase Adm in ist rat ion:
 Find never  used Object s (Tables, Indexes, and 

Tablespaces)
 Find never execut ed Packages
Audit  and Secur it y:
 AUDIT t ab les being accessed
 AUDIT DB2 dat a being accessed
 AUDIT dat a m anipu lat ion (inser t / updat e/ delet e)
 See w here updat es cam e f rom  (inside or  out side t he 

local net w ork)
 See w here dat a is being accessed f rom  (IP address, 

in t ra-/ ext ranet , et c.)
 SQL Text  Analysis for  f ree t ext  search (BIF [Built -in  

Funct ion] and UDF [User-Def ined Funct ions] -usage, 
Java-form at t ed t im est am ps, et c.)
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Appendix

 Problem  list :
 PM77114 DB2 10 UK91560 – Abend S04E
 PM78143 DB2 10 UK93065 – SOS – HIPER
 PM80371 DB2 10 UK93127 – Serviceabilit y for SHTE
 PM83370 DB2 10 UK94511 – Fields TB and IX som et im es w rong
 PM85376 DB2 10 UK96310 – Abend S04E
 PM89121 DB2 10 UK95683 – St orage leak leading t o  abend – HIPER
 PM91159 DB2 10 UK97197 – Im prove accuracy of IFCID 316 and 401
 PM92610 DB2 11 UK96376 – Abend w it h  IFCID 400 or  401
 PM93437 DB2 11 UK97361 – IFCID 316 f ields lengt h value problem
 PM97922 DB2 10 UI12375 DB2 11 UI12376 – Invalid  or  em pt y IFCID 316
 PI07461 OPEN – Inconsist ent  QA0401EU, GL and GP
 PI09147 DB2 10 UI15679 DB2 11 UI15680 – Abend S04E
 PI09408 DB2 10 UI15740 DB2 11 UI15741 – Abend S04E
 PI09788 DB2 11 UI15739 – SOS w it h IFCID400
 PI16183 OPEN MISSING IFCID401



© 2014 SOFTWARE ENGINEERING GMBH and SEGUS Inc. 39

Ted Alexander
t .alexander@segus.com
Ulf  Heinr ich
u.heinr ich@segus.com


	�DB2 11 Capturing Tuning and Trending for�SQL Workloads - a resource and cost saving�approach
	Agenda
	DB2 technology used by SQL WorkloadExpert (WLX)
	DB2 technology used by SQL WorkloadExpert (WLX)
	DB2 technology used by SQL WorkloadExpert (WLX)
	DB2 technology used by SQL WorkloadExpert (WLX)
	DB2 technology used by SQL WorkloadExpert (WLX)
	DB2 technology used by SQL WorkloadExpert (WLX)
	DB2 technology used by SQL WorkloadExpert (WLX)
	WLX Architecture
	The three components of SQL WorkloadExpert (WLX)
	The three components of SQL WorkloadExpert (WLX)
	The three components of SQL WorkloadExpert (WLX)
	The three components of SQL WorkloadExpert (WLX)
	The three components of SQL WorkloadExpert (WLX)
	The three components of SQL WorkloadExpert (WLX)
	The three components of SQL WorkloadExpert (WLX)
	The three components of SQL WorkloadExpert (WLX)
	Real life example …
	July Problem…
	July Problem…
	July Problem…
	Selected use cases 
	Selected use cases 
	Selected use cases 
	Selected use cases 
	Selected use cases 
	Selected use cases 
	Selected use cases 
	Selected use cases 
	Selected use cases 
	Selected use cases 
	Selected use cases 
	Selected use cases 
	WLX functional packages of use cases
	WLX functional packages of use cases
	WLX functional packages of use cases
	Appendix
	Ted Alexander�t.alexander@segus.com�Ulf Heinrich�u.heinrich@segus.com

