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» The challenges of performance tuning
= DB2 Analytics Accelerator for z/OS Overview

= Optimizing the workload with Optim Query Workload Tuner
—How to improve accelerated queries/workload

— Additional Benefits for non-accelerated queries/workload

= Summary

© 2014 IBM Corporation




Performance tuning challenges across the organization

“I need to get my

business results
fast and accurate.
What’s going on ?”

LOB Manager

”I don’t have time
to hone my SQL
skills. I need to

focus on
developing core
application
functionality.”

“It is very
challenging to
aggregate
performance data
across our complex
data environment.”

“Performance problems
seem to appear without
warning and deep
technical skills are hard
to find.”

IT Manager QA Manager

“I don’t understand why
our developers aren’t
focused on creating better
performing SQL.”

“We can’t
adequately test for
peak workload since
we don’t have
enough human or IT
resources.”
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IBM zEnterprise and DB2 Analytics Accelerator

Driving revolutionary change

Transactional
Processing

Analytics
Workload

The hybrid computing

platform on zEnterprise

» Supports transaction

o g nszmnlyncs

) | Accelerator p rOCGSSing and ana/yﬂcs
E i for 2/08 workloads concurrently,
efficiently and cost-
effectively

» Delivers industry leading
performance for mixed
workloads

DB2 Analytics Accelerator and DB2 for z/OS

A self-managing, hybrid workload-optimized database management system that runs query
workloads in the most efficient way, so that queries are executed in the optimal environment

for greatest performance and cost efficiency
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DB2 Analytics Accelerator
What customers are saying. . .

IBM says queries can run up to 2000x faster with the
Accelerator, we had one query run 4800x faster — from 4
hours to 3 seconds

It is unbelievable that there are still DB2 z/OS shops out
there without IBM DB2 Analytics Accelerator

Without acceleration, queries would take from several
minutes to never returning — with acceleration, queries

return in less than 1 minute (usually 15 seconds)
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DB2 11 for z/OS and

IBM DB2 Analytics Accelerator * CPU savings
benefit DB2
query workloads
including short
running

- operational
TP Transactions . = i
DB2 Native - analytics, and
2al time data ingestion Processing | reporting

* DB2 Analytics
DB2 Analytics Accelerator
Accelerator benefits data
warehouse,
OLAP, and
complex query
workloads
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How IBM DB2 tools can maximize Accelerator value

= Customers want to learn more about their investment in the Accelerator and maximize its

use in their environment

» Three different areas where DB2 tools can provide value
— Assessment

Do | have a workload that would benefit from the Accelerator?
— Optimization

« Can | optimize the workload to take advantage of the Accelerator?
— Administration

« Can | manage the Accelerator more effectively?

|
£\
i

}
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IBM DB2 Tools: Maximizing your Analytics Accelerator Investment

TE—
Performance
[ ) Load with
Manage options
and P —
Administer

DB2 Analytics Accelerator
7 ~ Loader

\

DB2 Admin/OC

Query Monitor for DB2

Compare

and
Tune

OMEGAMON XE for DB2 PE Query Workload Tuner for z/OS
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Value of Tuning for Accelerated Workloads

= Can | determine which queries would benefit from being routed to the Accelerator?

= Which objects are candidates for optimization?
— Do | have the right set of objects for query consideration?
— How do | know which objects to add/delete?

= Which queries are eligible or ineligible for Accelerator consideration?
— How can | improve a query so that it is routed to the Accelerator?
— Can a query be rewritten to take advantage of the Accelerator?

= If | make changes to the workload:
— How do | know if there has been improvement?

— Can | get an estimate of the savings before and after a change without incurring

additional costs?
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Expert-Enabled Query Tuning Out of the Box

» |dentify query candidates from YT S——
numerous sources s
— DB2 catalog ﬂ L
— Dynamic statement cache E Zateniiocs
S
o

. Review Access Plan Graph

=3

2 i =
e Anelysis Resuts Vign the graph of the access pan for your query. IF an advisor issued  warning for an operation n the access pan, an icon of that advisor type is shown sbove the node

<] Query Before Turing thiat represents the operation in the graph, Hover over of right-clik & node for detaik,

Database connection: () TUTORIAL_708

— Data Studio hot spots i

Bq' Open Single-Query Recommendations

— Query or performance monitors et RB&e NGNS
1. Open Access Plan Graph :
) Overview of Diagram 4
i £ Destrption ofSelected ode H
S 5, Pen summay keport Description of Selected Node il _.,
= Facilitate analysis §| Eomesrbions Dot e e gt dagon. |
. LT;-'.CWD!I'E Access Plan Graphs
— Query formatting o SRR 3 gt
— Query annotation § ke
— Access path visualization and esrime
annotation [ ot
! Attributes h
E Hpglho - : C.
" Get expert tuning adVice 5 . ::;tcardnaiw :zw A MEDERT2, /1<XDEPTY
— Improve query design cmaei0 s A
— Improve statistics quality i o L i
— Improve database design T T v | [Fae Glomos oz
. .., Search for Node |Diagram  PLAN TABLE
Improve accelerated queries
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Optimizing the Selection, Tuning and Access Plan Analysis
of Accelerated Workloads

Workload Analytics Accelerator Advisor

= |dentify candidate queries and tables to be routed to the accelerator

|dentify candidate tables to be routed to the accelerator

Implement advisor-based tuning recommendations for mixed
workloads of accelerated and un-accelerated queries

Diagram accelerated queries in Access Plan Graphs

Integrates with Query Monitor and OMPE for capturing query workloads for complete

analysis

Enable “what if” analysis

Benefits

Shorten the process of selecting tables to be
accelerated

Visualize access paths of accelerated queries

Increase productivity by working with accelerated
queries through a unified interface
Increase overall system capacity

=  Demo Video http://youtu.be/pQYMRBRHJW7NU

(B Select Actrities

Generate recornmendations in these categories:
(For mere information, click the Help icon.)
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XYW ANO

Recommendation

4 Shown
Statistics
Query revision
Query revision
Access path
Index

12

6.Compare 5. Review 4.Invoke

Number

L B T

Define or select a workload

I= Input Text

[ File

il SOL or Routine Editor

= S50 Category

(] XML File

L] Optim Performance Manager Repository

(] D62 for z/OS Sources =
0] Statement Cache
Bl Catalog Plan or Padkage
=
fm QMF HPO
[ pe2 Query Monitor
I, User-defined SQL Repository
#1501 Procedure
B statement Table
5} Funcion Table

) View, Trigger, or SQL UDF

1 DB2 for Linux, UNIX, and Windows Sources =

[8] Padkage Cache

mp.. ]

(_;L',-'.:: E

B= View, Trigger, or S0L LIOF

JSummary-lInitia DI’I|| Down |nt0 adV|Ce

Description

Repair statistics problems for this query. Gather missing statistics. ...
Provide a join predicate based on the referential constraint betw...

Provide a predicate on column WORKDEPT.

Avoid reading all index keys on an index scan (QBLOCKNO = 1, P..

Index recommendations found.

Streamlined Performance Analysis

Execute Advisors

[=] wWorkload Group 1
Workload node 1

[D] Single Query

[1, workload
@ Set Advisor Options

[ Run Workload Advisors
Ei Select Aetrities

GO FEOEMMErIens if Theot (R
(or et slormrutean, Chok The Help sion |

[ﬁ.mmmls.m@&mm]z.mmum 1

Shatian
Chsery nedzaons.
Irdenr
Aserid paths

¥ Anahas Arcelestisn

CRErabraRE RS

Reqomnmanditon pamimry
Takds

Sebect A1 Chaar AR

7 | [

—

Name Summary Status

Warkioad\WithTypicalStats ANALYZING
WorkloadTunedWithStatsAdvisor  ANALYZING
WorkloadTuneaWithIndexAdvisor  ANALYZING
AbsoluteCPUTimeExceptionMonitor ENABLED/STARTED
NormalMonitar ENABLED /STARTED

Cancel

e — e — e — ——

Validate improvement

Owiner

B30SC12
B30SC12
B305C07
SYSADM
SYSAOM

Execution Time ¥

CPU time: 97,32 (second...,
CPU time: 53,19 (second...
CPU time: 40.67 (second...
NJA
N/A
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Gather Queries and Workloads

13

DB2

= Plan table

= Statement table

= Catalog plan or package

= Statement cache

QMF and QMF HPO
DB2 Query Monitor
OMEGAMON XE for DB2

File, text, or exported
workload

User defined SQL
Repository

Define or select workload

E @P Mon-DB2 Sources [=]

8

[ Input Text

File

1] SQL or Routine Editor
= 50L Category

[X] ¥ML File

I:l COptim Performance Manager Repository

[:] DB?Z for z/0S Sources [=]
Statement Cache
3 Catalog Plan or Package
o) QMF
ffy QMF HPOQ
@ DB2 Query Monitar
[ User-defined SQL Repository
£ 5QL Procedure
EF, Plan Table
B Statement Table
Ef Function Table
Efg View, Trigger, or SQL UDF

6. Compare | 5. Review | 4.Invoke ' 3.Manage

[:] DB2 for Linux, UMDY, and Windows Sources  [=]
Package Cache
B Package
£0 50L Procedure
|-=E| View, Trigger, or SQL UDF
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Customize Query Workloads

Filtering Options

Masmum number of statements to capture SOLID
1000

Filter name

Lice the SYSPROC.OPT_RUNSQL stored procedure to run the EXPLAIM statement

[¥] Exclude dynamic queries issued by the eapture process

Mame Qperator  Value
PRIMAUT

CURSQLID

STMT_TOKEM
[PROGRAM_NAME

STMT_TEXT LIKE
COLUD =
SCHEMA =
BIND_QUALIFIER =
BIND_I50 =
BIND_CDATA

EIND_DYMRL

BIND_DEGRE

BIMND_SQLRL

BIND_CHOLD

STAT_EXECE

STAT_GPAGE

STAT_SYMRE

STAT_WRITB

STAT EROWE

STAT_PROWE =
STAT_SORTB =
STAT_INDXB

STAT_RSCNE

STAT_PGRPE

STAT_RIDLIMTE
STAT_RIDSTORE

ANG STAT GPAG
ANG_STAT_SYNR

ANG STAT WERIT

DSNTERY |

Description

1

s to capture. Also, specify the qualifier of the DSN_STATEMENT_CACHE_TABLE table. 4'“/’
|

SYEADM

| downtime

The CURRENT SQLID that ded the initial PREPARE of the statement.

The primary authorizstion 1D that did the initial PREPARE of the ststement. ‘

The statement token; Provide this value as an dentification string.
The nerme of the package or DBRM that peformed the initisl PREPARE for the statement.
The text of the SOL staternent.

The collection ID.

The value of the CUF ¥ Captured Statements

The BIND qualiier. F
The value cf the 1501
The value of the CUF
The value of the DY
The value of the CUF
The value of the CUF
The value ef the WIT
The number of timet
The number of getp
The number of symcl
The number of baffe
The number of rows
The number of rows
The number of sorts
The number of inde
The number of table
The number of paral
The number of time:
The nusmber of teme
The sversge numbser
The sversge number
The sversge number

ANVG_STAT _EROW Thg;m;gg rurmber
AVG_STAT _PROW The aversge number
AVG_STAT_SORT The average numb-er
AVG_STAT_INDX The sversge number
AVG_STAT_RSCN The aversge number
AVG_STAT_PGRP The svefage number
A‘II:t_S?nT_RIIJLMT The average rurmber
AVG_STAT_RIDSTOR The sverage number
STAT ELAP The scoumulated els
STAT_CRU The acoumulated CP
14

» Accelerate analysis, reduce

Step 3: Tune a single statement, or create a query workload from the captured staternents and then tune the new query workload.

| Tune Statement | | Create Query Workload frqey AllStatements...| | Search... | Export...
Y

The number of captured statements is 37,

STMTID STMT_TEXT

233
243
242
161
241
249
239
255
227
260
252
247
257
278

4|

SELECT P5_SUPPLYCQST FROM TPC.PARTSUPP WHERE PS_SUPPLYCOST BETWEEN 600 A...
SELECT O_YEAR ,SUM{CASE WHEN NATION = "UNITED KINGDOM' THEN VOLUME ELSED ...
SELECT SUPP_NATION ,CUST_MATION L_YEAR SUM(VOLUME) A5 REVENUE FROM { SELE...
SELECT C_CUSTKEY FROM TPC.CUSTOMER WHERE C_ADDRESS IN ('BJ, 'SH’, 'KR') FOR FE...
SELECT SUM(L_EXTENDEDPRICE " L_DISCOUNT) AS REVEMUE FROM TPC LINEITEM WHER...
SELECT 100.00 * SUM(CASE WHEM P_TYPE LIKE 'PROMO%' THEN L_EXTENDEDPRICE* (1 -...
SELECT O_ORDERPRIORITY ,COUNT(*) AS ORDER_COUNT FROM TPC.ORDER WHERE 0_0...
SELECT 5_NAME ,COUNT(*) AS NUMWAIT FROM TPC.SUPPLIER , TPC.LINEITEM L1 TPC.O...
SELECT PS_SUPPLYCOST FROM TPC.PARTSUPP WHERE P5_SUPPLYCOST BETWEEN 600 A...
SELECT O_ORDERPRIORITY ,COUNT(*) FROM TPC.ORDER TRC.LINEITEM WHERE O_ORDE...

SELECT SUM(L_EXTENDEDPRICE) / 7.0 AS AVG_YEARLY FROM TPC.LINEITEM  TPC.PART ...

SELECT L_SHIPMODE ,SUM(CASE WHEM O_ORDERPRIORITY = 1-URGENT' OR O_ORDERP...
SELECT " FROM TPC.LINEITEM L, TPC.ORDER O, TPC.SUPPLIER S WHERE L.L_RECEIPTDAT...
SELECT 5_SUPPKEY ,5_MAME ,SUM{L_EXTENDEDPRICE*(1-L_DISCOUNT)) AS REVENUE FRO...

1] |

STMT_TOKEN COLLID

DSNDYNAMICSQLCACHE

DSNDYMAMICSQLCACHE
DSNDYNAMICSQLCACHE
DSNDYMNAMICSQLCACHE
DSNDYNAMICSQLCACHE
DSNDYMNAMICSQLCACHE
DSNDYNAMICSQLCACHE
DSNDYMAMICSQLCACHE
DSMDYNAMICSQLCACHE
DSNDYMNAMICSQLCACHE
DSNDYNAMICSQLCACHE
DSNDYMNAMICSQLCACHE
DSNDYMAMICSQLCACHE
DSNDYMNAMICSQLCACHE

PROGR

DSNTE
DSNTE
DSNTE
DSNTE
DSNTE
DSNTE
DSNTE
DSNTE
DSNTE
DSNTE
DSNTE
DSNTE
DSNTE
DSNTE
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f © ) Execute Advisors

= Statistics

q @Query Tuner Workflow Assistant L_‘]I Run Workload Advisors @ - G et reCO m m e n d atl O n S O n
E e s Run advisors to get recommendations for tuning the warkload, or right-click a statement and run single-query advisors on it, A t h e b e St Stat I St I CS to
Bl O Waini | capture to influence
o Workload node 1 Database connection: @ TUTORIAL_Z05

access path selection

Y 1) g Query W1y Workiad Stats and Description
E_ (1 Warkoad F i Q

8 [EB:!' Get Advisor Opﬁgns Select What To Run... u e ry
o |

Cf R orioad Adirs o — Get recommendations
W ks 1-22 rows out of 22 are ~— = = . .
B > regarding how to rewrite
Al Statements | TUTORIAL_SOURCE
STATEIEC | SOLRCE| STATEL | (Formere mmamon. chkne il oa) v _sTar_cpag| sm the query for better
5 CACHE 203560 I 0.000000 SEL eff|C|ency
5 CACHE  122.8503 P 26000000 SEL
5 CACHE 47,0441 . 2952.000000 SEL
5 acE ooy | Fambtes accetenon ) 3000000 SEL
; CAGE  2.066]|  commergon o= ™ Index
5 CACHE 432,534 st e 100.000000 %L G dati
5 CACHE  B.99I5 how ful repot 2662000000 SEL _
s oo Laf e tiae it Get recommendations on
g CACGE 43,5331 0.000000 SEL
1t CACHE 118,390 soeamt | [ Clearsn 1,869.000000 SEL indexes Changes that can
1t CACHE  165.8415 256000000 SEL
Lot | s 8 reduce database scans
Y i1 CACHE 1275104 I - 0,000000 SEL
g_ 1 CACHE 30397251 2386 237500 0.21595 0 0.000000 SEL i
1 CACE 48,6903 445453 000892 0000811 0 00000 S A |y A I
3 13 CACHE 15082834  1L6025 7886175 Q6066 4859 3733000000 SEL na tlcs cce erator
é 13 CACHE 2851902  LOII4T 454M1 0351865 B BN S .
1 CACHE  0.21981 L0 00WYY 0002308 % 6.000000 SEL — Get recommendations on
1 CACE 0,321 00013 00120 000101 0 0000000 SEL[ timizi d .
( £ FACUC 11 AZZnT11 N T1££07 N NANNNN N ANTCCT n N Annnnn C‘;I J Op I m IZI ng an manag I ng

accelerated analytic
queries and applications
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Drill down to advice for accelerated workload

= Determine tables to be routed the Accelerator

= Simplify use

— Consolidate tables, queries to provide a single recommendation

— Enable what-if analysis
— Run immediately
or save

Estimated CPU

savings

Statements | Summary | Analytics Acceleration 27

Recommendations
Estimated cost savings from query scceleration (sec): 20422
Cumulative CPU time (STAT CPU) savings from Queny Offlcading (sec): 170402

Filter recommendations

/

LN ré 3 ® -ﬁdd Recommended Tables to Mcdﬁ'ﬂm’j T'Q:I-'t Candidate Analytics Acceleration :Tahll:s Recommended for Accelerator

-

Table Creator Fecommendation Cardinality | References To Table | Cumulstive Estimated Cost | DM Staternent ..
ORDER TPC Mo Add to Sccelerator 1, 500,0:00,00 A 74,985 426.78 0
LIMEITERA TPC ] Add to Acceleratar 6,000, 215,00 33 2,001,585, 580,53 lu]
CUSTOMER TRPC Mo Add to Accelerator 150,0:00.00 12 46,630,692.38 0
REGIOM TRC Me Add to Accelerator 5.00 & 1,206, 397.04 1]
PART TPC Ma Acld to Accelerator 200,000 00 E 1,966,652, 211.39 i}
MATEOM TPC Mo Add to Accelerator 2500 14 28,712,771 69 a
SUPPLIER TPC Mo Add to Acceleralgl 10, 000,00 0
PARTSUPP TPC Me Add to Acceleratar ""wq.@om B e e e g e 0
h_‘_ i@ Lt dccelerston: Hosting the Selected Table...
1 - “ Fe  Add Recommended Tabled te Acceberator
lfg  Test Candedate Analytics Scceleration
Eligible Staternemts Inefigible Staternents  Rewritable Statermnents =
LS Eport..
e (e
Statement Text Execution Count  Estimated Cost  Total Estimated Cost  STAT_CPU  AVG_STAT_CPU
SELECT S_MAKE (COUNT(") AS NUNWAIT FROM TPC.SUPPLIER , TPC.LL.. 2 11,859 559.26 13,719.118.52 7115 35.57
SELECT N_MAME ,SUM(L_EXTENDEDPRICE = {1 - L_DISCOUMNT]) A5 REVE... 2 230,65595 56131181 484 247
SELECT P_ERAMD ,P_TYPE ,P_SIZE ,COUMNT(DISTINCT PS_SUPPKEY] A% 5... 2 4867603 97,352,086 216 1.08
SELECT S_SUPPKEY ,5_MAME SUM{L_EXTENDEDPRICE™(L-L_DISCOUMNT)... 1 125.319.58 175,319.58 1.56 1356
SELECT 100,00 = SUMICASE WHEMN P TYPE LIKE "PROMO THEM L EXT... 2 190.383.58 380,767 .16 510 2.55

MPAGES

16,547.00
19, 771,00
2,954 .00
100
2,548.00
1.00
285,00
11,233.00

STAT_ELAP
75.38

14.45

358

376

1317

Partitioning Method

R

AVG_STAT_ELAF
3755

724

179
3.7€
6.58
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Drill down to advice for accelerated Show Tables referenced
workload by statement

Eligible Statements . Ineligible Statements | Rewritable Statements 5 Tables Reh d by thee Telctedl SO0 52 = T |
ﬁ I-[EI] L:;l 1':::: :""“‘"‘“ A B ALC MRS
- ]| i TeCD b Adate Rorpiemstor ——
Staternent Text Evecution Count  Estimated Cost T ::?:m :i: : ﬂL:ﬁ:ﬁ ” E = !
SELECT 5_MAME  COUNT(™) A5 NUMWAIT FROM TPC.SUPPLIER TPLC.LL.. 2 11 859, 559.26 E:_f :::‘:E :: ::' :'::::‘ N
SELECT W_MAME SUM(L_EXTEMDEDPRICE * (1 - L_DISCOUNT)) AS REVE... 2 Eﬂ,w 1| woser ™D he Adaks Aucrimstor 4
SELECT P_BRAND ,P_TYPE ,P_SIZE ,COUNT(DISTINCT P5_SUPPKEY) A5 5... - w48 676,03 o i - A s ity 1
SELECT 5_SUPPKEY ,5_MAME SUM(L_EXTENDEDPRICE"(1-L_DISCOUNT).. g we o 1 125,319.58 I‘, Cax Jl 1
SELECT 100,00 = SUM{CASE WHEN P_TYPE LIKE ‘PROMO% THEM l_ﬂf— 2 190,363.58 L SE il
SELECT ¢ COLINT ['I!']IIM?IF“"I AS CIIRTIST F!‘I"!M FSFIFCT O CUSTEFRY . 2 FIR aN3.33 557 AN AR 1NNs SN
SELE! Eligible Statements |Ineligible Statements . Rewritable Statements Ratio n ale
SELE! .
see 1
SELE! [ -
SELE: EJ_STAT_ELAP Package COLLID STMTNO Reason for Ineligibility V
SFIE | 1713 - . 0  The query is net read-only.
15 | 0.76 - 0 DB2 classified the query as a short-running query, or DB2 determined that sending the query to an accelerator server provided no performance adva...
015 0 The query contains a reference to a recursive common table expression.
051 - 0 The query contains an unsupported expression. The text of the expression is in QI_LDATA.
014 - - 0 DB2 classified the query as a shert-running query, or DBE2 determined that sending the query to an accelerator server provided no performance adva...
oo - - 0 The query is not read-only.
~000 - - 0 DB2 classified the query as a shert-running query, or DE2 determined that sending the guery to an accelerater server provided no performance adva..
~000 - - 0 The guery is not read-only.
~000 - - 0 DE2 classified the query as a short-running query, or DE2 determined that sending the query to an accele I
051 - - 0 The query iz not read-only. Recommendatlon
~000 - - 0 The query contains an unsupported expression. The text of the expression is in O DATA. and ration ale
Eligible Statements | Ineligible Statements | Rewritable Statements .
- |
w3 Gy
Execution Count  Estimated Cost  Total Estimated Cost  STAT_CPU  AVG_STAT_CPU  STAT ELAP AVG_STATELAP Package COLLD STMTNO  Reason for Ineligibility
EEX.. 1 5173187 51,731.87 158 158 1.73 173 - - 0 The query is net read-only.
EP... 1 583692 5836592 004 004 0,04 M - - 0 The query is net read-only,
L] 1 285 285 ~0.00 ~0.00 ~0.00 ~0.00 - = 0 The queny is not read-only.
=05, 1 2988064 2983064 0.30 0.20 031 0.51 0 The query is not read-only.
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Test Candidate Analytics Acceleration

F
| @ Query Tuner Workfiow Assistant Workload Test Candidate Analytics Acceleration

= Groups in this Project
Irvoke Workload Test Candidate Analytics Acceleration

i [=] Workload Group 1
i Warkload node 1 Datsbase connection: & labecd1d - sysadm - SQLID=sysadm [ DB2 fer 2/05 V10 (Mew-Function Made) )
Warkload node 2
Warkload node 3 Candidate Tables
i Workload node 4 ¥,
] Warkload node §
Test Candadate Analytics Acceleration
(0] Single Query
[ Workload Table Creator On Accelerator? Cardinality  References To Table
15 [ set Advisor Options 4 £ naTion TPCD Ne 500 9
2 l [# CUSTOMER TPCD Mo 60,000.00 9
- Lﬂ Run Worlkdead Advisors , @ omoER TBED Mo 425 464.00 17
A (% Run Workload Test Candidfflindeses 7 UINEITEM THED Mo 170212600 a
|7, Run Workioad Test Candidate Analytics A 4] SUPPLIER TRCD Mo 10,000.00 n
[T Show Warkdoad Tasks . PART TPCD Ne 200,000.00 8
PARTSLPP TRCD Mo 173.47.00 5
" | REGION TPCD Mo 500 3
o

Curnulatree CPU Cost  IUDM Statement Count

4,065,481 84
4533702 28
912117968
66,291 EA3A0
4117 58318
61,243 899,559
410,596.36
176,686.48

0

[ — I N B

HPAGES Partibioning hMethod
100 -
TEIO0 -
327600 R
1836600 R
240 -
193400 -
119500 -
10 -

Test before deployment

 Utilize virtual capabilities built into the DB2
engine run subset of candidate tables

18
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Validate Analytics Acceleration Result

@y TrerWotfon s {f Review Workload Advisor Recommendations &}

(15 Analysis Resuts A
This page shows he recorrmendatos from teaisor tht you an,
Wotkloac rode

[5) Single Query
1 Wordoad g
8 Ogen Wotloac Stments

Q“‘Opm Workload Recommendations

1 status ||

View analysis
summary

Datebace comectior: § becdld sysadm - SQUIC=sysadr (DB for /05 V1D (New-Functior Mode )

¥ Status/Description

Cepture Workload Environment...

[% Open Woiklac Summary Repot J( \ Al Acceleston_| e W

& OpenWooad ablRepot |

6] Gpure o Eniormer hledldle {1} Review Workload Advisor Recommendations @

Hem Aralyzed Fesult
Andlyics Acceeration Mot selected to run, The Anclytizs Acceleatior section displays the pre..

el 1hic page shows the recommendations from the advisors that you ran,
0019 124256
2019 140512

Candiite Anayics Acc.. Newrecommendaticns were geneate

Database connection: @ labecdld - sysadm - SQUID=sysadm ( DB2 for /05 V10 (New-Function Mode) )

Less CPU savings

b Status/Description

Capture Workload Envirenment..,

Statements (Summary (Ana\y‘tl(s Acceleration (Candidate Analytics Acceleration i

Recommendations

| 6. Compare lilucidiill 4 Tnvoke | 3. Manage | 2. Capture |

/ i

19

Estimated CPU savings from query acceleration (ms): 17,078,753.55
Cumulative CPU time (STAT CPU) savings frem Query Offloading (sec): 2625
@g Ea ‘ %36 ‘ [Add Recommended Tab\atnAc:e\eratnr] [Taﬁ CandidataAna\yticsA:ca\Eratinn] [Tab\as Recommended for Accelerator 2
Table Creator On Accelerator? Recommendation Cardinality References To Table Cumulative CPU Cost  TUDM Statement Count NPAGES Partitioning M...
SUPPLIER TPCD No Add to Accelerator 10,000.00 1 59,220,148.50 0 22600
ORDER TPCD No Add to Accelerator 42546400 w 130,686,402.53 0 321600 R
CUSTOMER TPCD No Add to Accelerator 60,000.00 9 70,277,041.79 0 782.00
LINEITEM TPCD No Add to Accelerator 1,702,126.00 i 1,046,663,550.64 0 1836600 R
(
F Eligibl
Eligible Statements . Ineligible Statements\} Rewritable Statemants} \_ Stat e I I I e n tS
Ay /
Statement Text Exm/aecutmn Count Estimated CPU Cost  Total Estimated CPU Cost  STAT_CPU AVG_STAT_CPU STAT_ELAP AVG_STAT_ELAP Package COLLID STMTNO
SELECT 5_SUPPKEY ,5_NAME SUM(L_| DEDPRICE*(1-L_DISCOUNT)... 13 30,459.03 39595742 523 040 1310 1 |- - 0
SELECT DISTINCT O_ORDERKEY FROM TPCD.LINEITEM  TPCD.ORDER W... 13 1242483 161,522.73 270 01 1274 098 - 0
SELECT SUM(L_EXTENDEDPRICE * L_DISCOUNT) AS REVENUE FROM TP.., 16 4111320 657,811.20 806 050 2001 125 = 0
SELECT C_NAME,C_CUSTKEY ,0_ORDERKEY,0_ORDERDATE ,0_TOTAL... 13 495,134.89 6,449,753.59 2563 197 2981 9 - 0
SELECT L_SHIPMODE , SUM(CASE WHEN O_ORDERPRIORITY = '1-URGE... 9 4548241 409,341.67 527 0.59 1254 139 S 0
SELECT O_ORDERPRIORITY ,COUNT(¥) AS ORDER_COUNT FROM TPCD.... 12 15,547.33 186,567.90 329 027 1062 089 . 0
SELECT L_RETURNFLAG L_LINESTATUS  SUM(L_QUANTITV) AS SUM_Q... 9 088127 216433139 66.44 13 7395 3 - 0
SELECT L_ORDERKEY , SUM(L_EXTENDEDPRICE) AS REVENUE ,O_ORDER... 13 89,550.83 1,164,160.78 nz 080 1883 145 - 0 L
SELECT * FROM TPCD.LINEITEM L, TPCD.ORDER O, TPCD.SUPPLIER S W... 1 4282061 471,026.67 462 042 13 120 - 0
SELECT O_ORDERPRIORITY ,COUNT(*) FROM TPCD.ORDER , TPCD.LINEL.. i 381,863.45 4,200,497.99 507 682 8808 301 - 0
SELECT L ORDERKEY SUM(L EXTENDEDPRICE * (1 - L DISCOUNTI) AS R, 9 90.863.58 817.772.21 8.22 081 130 152 25 0 o
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Hybrid Workloads

4] @ Query Tuner Workflow Assistant

T Input Text

|35 Non-DB2 Sources
I Input Text
File
Qﬂ 5QL or Routine Editor
= SQL Category
[¥] XML File

Ll InfoSphere Optim Performance Manager |

Type an 50L statement that you want to tune, Then, click the Invoke A
you want.

Database connection: @ STLEC1 ( DB2 for z/05 V10 (New-Function

Invoke Advisors and Tools | | Clear 5QL Staterment | | Format 5QL | | &

Text of SCL Statermnent

6. Compare IS. Review Ifn-. Invoke IE. Manage -m

[ DB2 for z/0S Sources
Staternent Cache

BB Catalog Plan or Package
o QMF

i QMF HPO

@DEE Query Monitor

5 User-defined SQL Repository
40 5QL Procedure

E7 Plan Table

Ef Statement Table

5 Function Table

E@Uiew, Trigger, or SQL UDF

20

-- Enter an SQL statement here

1=+ Groups in this Project
Use this page to new of change the adwisor ophions for workload turing.
[ Workdoad Group 1

Warkload node 1 r
Restore Global Prefersnees | Save to Global Prefersnces
[t} Single Query
[} Warkload
[ Set Advisor Options ¥ General Options
(4§ Run Worldoad Advisers

Workdoad Stafistcs Advisor Workload Index Adviscr Workdoad Query Advisor | Worklaad Access Path Advisal | Workload Analytis Acceleration Advisor

it
]

1, Run Workioad Tast Candidate Indecs

1T Run Waorkload Test Candidate Analytics &

. Use this page to set the crtena for the Workload Anabytics Acceleration Advisar snd Workload Test Candidate Analytics Accelerstion recommendations.
(1) Shew Workload Tasks

Current query accelsration fil.i(ii?li v
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Removing Tables from the Analytics Accelerator

Srgtements Sumenary | Anabytics Acceleration |

Fecommendstions
Estimated codd saangs from query scceleration (el 118595
Cumudptroe CPU tene [STAT CPU sireings from Queny Officading (seck 0.00

i b Add Fecommaended Tables o Accolerator| | Test Candidate Anshytics Acceleration | Tales Ficcomminded for Remaval from Accdentor =

Table Crestes On Accslerstos! Fecommendation Cardinglity  References To Table  Cumulative Estenated Comt  IUDM Statement Count HNPAGES Pamitiorang M
REGION TRC Vies Ferncve from Aocelerptor 500 1 Rl 1 1@ -
PARTSLER TR Yies Ferncece from decelenntor B0, 000,00 i 1R ] 1330 -
PaRT TRC Vies Fernirce from Accelerstor X0,000.00 1 sLar L L8 -
CUSTOMER TR Yies Ferncree from Aooelerator 1500000 1 138 52608 1 LiME -
g Add... | Alter Keys, # Remove ' + Load.., Acceleration ' Storage Saver ] # Cancel Tﬂlu.]
MName like:  type filter tet [+ U[=]
Na;t; = Size Rows Acceleration Last Load Distributicn Ke oAnalyze tables W|th
s 5 TPC . - Dof8 0 of B tables . .
i CUSTOMER - - Disabled Initial load pending Ramdom eXIStIng accelerator as
£ LINEITEM = - Disabled Initial load pending Random i i
5 MATION - - Disabled Initial load pending Random ConSIderatlon
o ORDER = - Disabled Initial load pending Random
Efl PART - - Disabled Initial load pending Randam .
[ PARTSUPP = - Disabled Inttial load pending Random * ReCO m me ndatlon
S REGION - - Disabled Initial load pending Random tab|e to remove from
[ SUPPLIER | =—"yed Initial load pending Random
+ Add. Accelerator
#  Remove

21 © 2014 IBM Corporation




Summary: Optim Query Workload Tuner provides expert tuning

Solve problems for all types and size of workloads

» Reduces specialized skill requirements
for tuning queries
—Provides actionable recommendation
— Builds skill with rationale

@I&ﬁ}lﬁ

" Integrates Wlth developer China Merchants Securities

and DBA tools -
—Litecycle integration with developer | “iB\ InfoSphere Optim Query Workload

and DBA tools Tuner cuts the DBA’s workload in testing,
. king them at least 40 to 50 percent
= Improves application performance ma N
. more productive.
—Improve query design — He Yu, Senior Database Administrator

—Improve statistics quality
—Improve index value
—Improve query acceleration

= Balances costs across workload Analyze single queries or entire workloads

—Considers entire workload |
© 2014 IBM Corporation
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Resources
New!

= Demo Videos

DB2 11 Using Statistics Collection Advisor
— http://youtu.be/MOWV0OoAFgpw

IBM DB2 Analytics Accelerator for z/OS and the supporting DB2 and Optim Database tools
— http://youtu.be/pQYMRHJW7NU

= Database Magazine & Articles

Accelerating Analytics Queries
— http://ibomdatamag.com/2013/12/accelerating-analytics-queries/

— http://www.ibm.com/developerworks/data/library/techarticle/dm-
1403queryaccel/index.html

» Pennsylvania Department of Transportation keeps construction costs down using
QWT & QM

» Proactive Performance Tuning: A Day in the Life of a DBA at ADP
— http://www.youtube.com/watch?v=1aYsZUWSsyig
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Resources

= |ntegrated Data Management Community
— http://www.ibm.com/developerworks/spaces/optim

= |IBM Optim Query Workload Tuner web page
— https://www-01.ibm.com/software/data/db2imstools/db2tools/opti-expert-zos/

= Tuning SQL with IBM Optim Query Workload Tuner

— Part 1 Understanding Access Paths

« http://www.ibm.com/developerworks/data/library/techarticle/dm1006optimquerytuneri/index.html
— Part 2 Tuning Individual Queries

« http://www.ibm.com/developerworks/data/library/techarticle/dm1006optimgquerytuneri/index.html
— Part 3 Workload Capturing and Tuning

« http://www.ibm.com/developerworks/data/library/techarticle/dm-1207optimgquerytuner3/index.html

» http://www.ibm.com/developerworks/data/library/techarticle/dm-1403queryaccel/index.htmi
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