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Goals

Reduce elapsed times
Save CPU cycles

Optimize memory usage
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Elapsed Time

Transactions
— Improves productivity
— Improves client satisfaction

Batch jobs

— Achieve your batch window requirements
— Maximize throughput

Performance does not improve by itself
— It only gets worse
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CPU Cycles

Eliminating I/O reduces CPU costs

— The CPU cost for an I/O does not change when you improve DASD
performance

Eliminating 1/O
— Usually will not reduce the processor “busy rate”
— It may increase the processor “busy rate”

) Responsive Systems 281 Hwy 79 Morganville, NJ 07751




Memory

Larger pools — more memory
— Do not always improve performance
— May increase system paging and hurt performance
Might look better statistically, but response time will be worse

I\/Iemory IS a system resource
— DB2 is not the only sub-system on your processor
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Problem indicators

Pool problem indicators
— IWTH, DMTH
— SPTH
— VWQT, DWQT
— Write engines unavailable
— Pagins for read/write - paging/second
— I/O rate/second
Synch 1/O
Prefetch
Sum of all

— System hit ratio
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Buffer Pool Hit Ratio

The System Hit Ratio Calculation is:

(Getpages - Sum of all Pages Read) / Getpages

This calculation can be negative...

— Dynamic prefetch
— Thrashing
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Buffer Pool Hit Ratio

Application Hit Ratio (GP/RIO) = 97.5%
~ Hey, this sounds like everything is great....
—~ Why bother to Tune?
— This ratio calculation is rarely useful

System Hit Ratio
Hold on there....

This is not good
Might be artificially low because of Dynamic Prefetch

What is the I/O Rate/Sec?

HP Effectiveness Ratio
Pages Read from HP / Pages Written to HP

1% or 2% is not Good 10+% might be....
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Most Important

I/O rate/second

— The entire system
—~ Each pool
— Highly active objects

DASD response times
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Application Effects of Buffer Pool Tuning

C2 Elapsed
/ —= 1/O Wait

-+ C2 CPU

Decrgased BP0 6000 > 1500

Increased BP2 4000 > 6000, move scanned IX out
Increased BP4 6000 > 9000, move scanned TS out
Increased\BP5 7000 > 11000, move Lg random to BF

A

1/8/2001 1/9/2001 1/10/2001 1/11/2001 1/12/2001 1/15/2001

) Responsive Systems 281 Hwy 79 Morganville, NJ 07751




000CHOEH
DDOZIGLF
000z ¥
000ZHLF
D00ZMLF
D00ZISH T
000ZHLF
DDOZIELF
D00z F
D00ZMLE
000ZMOLF
LTITIFA) g
000ZIEE
000ZIE
0002k
D00ZISHE
000ZH Y
LTITIFLE g
D00ZIZE
DoozZik
000ZNELE
000ZMOENE
D00CIGENE
LTILIFA s Fl
D00 EIE
000ZHIEIE
D00ZISEIE
000ZHFEIE
DD0CrEEE
D00ZIEEIE
Do0ZNEIE
000ZMOEIE
D00ZIGLE
D00ZrELE
DooZrHE
000ZHE
D00ZISHE
000ZHLIE
000ZIEHE
DooZreHE
D00ZMNHE
0oozZroLE
D00ZIGIE
D00ZIEE

000ZILIE
s

EDE2 IO

TOTAL DB2_I0 BY DAY-DPA1

Total by Day, before & after Tuning with Buffer Poof Tool

(@)
=
-
-
_I
O
®)
al
| _—
)
(I
(-
-
m
e
O
p]
i
O
)
(I
(-
LLI
=
)
)
p]
>
p)

5000000 — ) 1 0 1 1 Ml

10,000,000
3,000,000
&.000.000
T.000,000
&, 000, 000
4,000,000
3,000,000
2,000,000
1,000,000

) Responsive Systems 281 Hwy 79 Morganville, NJ 07751



Buffer Pool Performance Analysis
Beyond the Basic Hit Ratio

What Data is Necessary?

Detailed Access Information

Meaningful Period
with your normal workload

Meaningful Elapsed Time
A few Minutes is NOT Meaningful

Must be for the Entire System

High volume of trace records
SMF or GTF not viable options

) Responsive Systems 281 Hwy 79 Morganville, NJ 07751




Analyze the Statistical Data

Indexes not accessed randomly

— All or mostly Prefetch (SAMOS)

Objects having highest rates of access, and highest I/O rates

— Unusual/Unexpected Access/Activity

— Watch out for Large Random objects

Overall System, Pool, and Object I/O Rates
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Predict Performance Gains
Using Larger Pool Sizes & Moving Objects

Start at Base Pool Size, and Evaluate Performance Improvemen

Evaluate Average and Maximum Working Sets of Objects in a
Pool

Grouping similar objects together is the way to optimize both
performance and memory requirements (RAMOS, SAMQOS)
— Proven technique at dozens of companies worldwide
— Objects can’t be moved dynamically from one pool to another
This must be carefully planned and executed to avoid performance problems
— There will always be trade-offs between OLTP and batch environments
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Total System Activity

H P-F'Buffer Pool Tool - BP2

Repart nfo I ool Info | Obiect Info | Pool Stat &nalysis | Sim Graph Analvsiz | Sim Cluster Analvsiz |

Lenliectinn Fool |00 Get Fages | Updates Hit Ratio | I/0 Sec | Pages st «
[ ate M00-03-28 EPO B27 2035 215 928 18 224
BP1 2498 285414 24080 0 987 72 15 64
Time 1R 2206 0275 BI0E745 165309 ; 2E0.9
BP3 342429 12283232 710194 65 3315 257
S P4 E9097 1235173 305302 967 198 203
BPS 952 180295 93559 395 27 1272
BPE 80393 264913 GBE3 207 2304 5.28
_System Info— |BP7 30405 175029 16726 323 371 279
BP1D 30909 542523 14871 53.9 586 212
BP11 48690 124815 4987 384 1396 57
BP12 4083 409567 18273 99 117 514 &
| |BP14  simds 217214 4486 769 2346 447
Sub System BF1S  BOOF 3152388 O 397 172 0 I _‘;I
k

(|

Db2Version | } Total Read/write 10 1.623.452 Total Get Pages 25h.436.064
Owerall Sps Hit Ratio 72 54 Total /0= per zecond 465.31

Total Updates 1.595 929 Fages per write 2 47

Syztem

Bint | {Eackl Eieh I
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Pool Activity

H F‘;'Buffer Pool Tool - BP2

Report Info Poal Info ! Obiect Infa | Pool Stat Analysis | Sim Graph Analysiz | Sim Cluster Analysiz |

— Buffer Pool Info |
MName BP? Buffer Pool - BP2

Objects [ 185 RIL (4 .5%.
WP Size | 17000

HPSize [ 45000 HIER S A0 Seq. Access

S | 3369581
. . Rnd. Access

~Threshold —— | 2145383

UPSEE!Tl a0 I Seq (B1.4%) RID List

| ZBE201
HPsEQT[ B0 | |

_ ! Total
pwiorl 10| [ 305,745

I N Access Type
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Pool Activity

Irr Buffer Pool Tool - BP2 =101 x|

Repart Infa FPoal Infa l Obiect Infa | Paol Stat Analwsiz | Sim Graph Analvsiz | Sim Cluster Analysiz |
- Buffer Puul Info |

Mame EPE

Buffer Pool - BP2 |Read 1/0s | 7]

DPref (2.5%) A
LPret

|
|
|
| |
W PSize [ 17000 | SPref (10, -
|
!
|

Object: | 185

HPSize | 45000 Sync. 1/0s

FARDEN
SPref. I/O0s

Th reshold —— oeny

YPSEQT| S0 LPref. 1/0s
10707

|
I
I
! DPref I/0s
i
i

CastOut |

HPSEQT)

~=wnc (86 .2%
O] ¥NG [ | 19856

Total
Read 1/Os T

UDWE!T
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Pool Activity

H F-F'Buffer Pool Tool - BPZ

Feport Info] Pool Info | Obiect Info | Pool Stat Analysiz | Sim Graph Analysiz— Sim Cluster Analysis I

Fool Usaqge Intent Pool Size Cluster Radius

¢~ Rendon [ 62000 = 2 4
- Cluster Info

Clusters Objects
Smallest Max ... | Largest Max WS Object b aw W ark, Set
47344 T BSIS.BSIS 47349
T COSP.COSP JE305

Create Cluster File Print l {Eackl Finizh '
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Pool Activity

Report Info] Pool Info | Obiect Info | Pool Stat nalvsiz | Sim Graph &nalysis— Sim Cluster Analysis i

Fool Usaqge Intent Pool Size Cluster Radius

i~ Sequential i E2000 L! IE'B ﬂ

—~ Cluster Info

Clusters Objects
Clus... | Smallest Max ... | Largest Max s’ Object b ax Wiork Set
T CoBk.COEK 27060

2 5317 11636
3 £34 4770
4 1 560

Create Cluster File Frirt I {Eackl Finizh I
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Bpool

62, 000
67, 000
/2,000
/77,000
82, 000
87, 000

Bpool Size

62, 000
67, 000
/72,000
/77,000
82, 000
87, 000

Get P t ot al

Bpool Size Get P used

6, 361, 468
6, 349, 204
6, 322, 343
6, 294, 862
6, 267, 584
6, 233, 613

Pages Read
938.5 /S
912.8 /S
908.2 /S
878.2 /S
826.4 /S
801.3 /S
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Num of Hits

1,971, 692
2,549, 084
3,007, 401
3,070, 251
3,194, 701
3,244, 257

Read I1/O SyHt

263.6 /S
249.0 /S
193.1 /S
175.1 /S
169.2 /S
166.3 /S

518,
42.
46.
49.
51.
52.

Rati o

% << Baseline Verificatio
%
%
%
%
%




Removing Sequential Objects Prediction.

Resul ts of Simul ation for

Bpool

Bpool

Get P t ot al
Si ze

Get P used

Buf f er

Pool

3,107, 541

Num of Hts

62, 000
67, 000
/72,000
/77,000
82, 000
87, 000

Bpool
62, 000
67, 000
72,000
77,000
82, 000
87, 000

Sl ze

2,671,591
2,583, 402
2,496, 415
2,398, 763
2,277,458
2,197, 131

Pages Read

218.5 /S
177.1 /S
145.6 /S
133.2 /S
125.4 /S
121.7 /S

2,311, 791
2,267,112
2,229, 453
2,176, 303
2,132, 699
2,084, 518

Read I1/O SyH t

101.6 /S
84.2 /S
67.3 /S
57.4 |S
48.2 | S
43.2 | S

56.
62.
65.
69.
12.

76.

Rati o

%
%
%
%
%
%

ompared to base Simulation, removing Large Seq objects saves I/O
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Seguential Objects went where?

Doesn’t matter too much, any sequential pool
— Separate by small/medium wkset & large wkset

Sequential objects don’t need a lot of pool space
— A scan, is a scan...
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Buffer Pool Usage Suggestions

Catalog & Directory BPO
Random Indexes (S/M) BP1
Random Indexes (Lg/Huge) BP2
Scanned Tablespaces BP3
Random Tablespaces (S/M) BP4
Random Tablespaces (Lg..) BP5
DSNDBO7 BP6

BP7

BP8

BP9

Catalog, Directory

Random Indexes (S/M)
Scanned Indexes (?)
Random Indexes (LQg)
Scanned Tablespaces (S/M)
Scanned Tablespaces (LQ)
Random Tablespaces (S/M)
DSNDBOQ7

Random Tablespaces (LQ)

Random Tablespaces
(Transient)

Object Access Characteristics

AMO..S,M,L - Randomly Accessed ‘Mostly’ SAMO..S,M,L - Sequentially Accessed ‘Mos
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Buffer Pool Usage Suggestions

Most installations can optimize performance using 6 to 8 Pools

Some large installations may require a few more...
— Perhaps up to a dozen

Too many pools create an Administrative and Performance
tracking problem

Using pools on an application basis, is not a good approach

— Pools should be a System Resource, not an Application Playground
— Politics forces many unpleasant situations...
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DASD Subsystem - Bottom Up Tuning

Every installation has DASD performance problems... it’s only
a gquestion of magnitude, severity, and time-frame

causes...

Not enough physical volumes to spread the I/0O workload
Lack of Staff, Lack of Time
SMS

Can do a good job, if you spend the time to Set It Up Properly so that
iImportant and critical datasets are on different volumes

If you just ‘give’ the DASD environment to SMS, you are almost guaranteed
performance problems...

Mis-Conceptions about new Device/Architectures
RAID

Write Penalty, and Poor Physical Read
Can Overload it...
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DASD Subsystem - Bottom Up Tuning

/O Performance Perspective

< .020 Seconds 3390
< .005 Seconds Cache, Solid State Device

.000035 Seconds HiperPool (100+ Times Faster than Cache

Good Average elapsed times for One 4K Page

) Responsive Systems 281 Hwy 79 Morganville, NJ 07751




How Bad can the Performance be?

Mumber of Devices = SE 1 Mumber of Samples = 145

Volser LCU Rate Util% Fes 1050 + Fend + Conn + Disc  RESWS #A11«
ZTDOHLS oo a0 N S ] 3 12 .6 20
ZPSHLE G 200, 1. 2
ZTLHOE GOE G5, 4, 6l
ZTCHZ1 mOF A6 45
ZPOHLS ©OF A6
ZTOHEL GOF 38,
ZTOHYS mOF S5
ZPOHLE GOF ST
ZTOHEL ©OF 355
ZTDHEZ ©mOF B,

|
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DASD Subsystem - Bottom Up Tuning

How do you know when DASD performance is poor?

— Application Accounting Class 3 data
Average I/0O wait
I/O Wait as a percentage of Class 2 Elapsed

- RMF Reports
Beware of long interval, and summary reports
These tend to mask performance problems

— DASD/Xpert
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DASD Subsystem - DASD/Xpert

\/

\/

\/

Yalume

DEFO0Z

10
| nkerity

|0
Chit

1]
Hezp

|0
Fend

1

Llueye

|0 Count

Cache
Cand

Cache
Hitz

|0/5ec

Cache

2.9974

2024910

S02RE7Y

124.8934

Hatio

DEFO04

MHPOS2

DEFOZY

DEFOO

DEFOE

DEFOO3

_DEPDZE

DEFOZ]

DEFO4

DEFOZ5

DEFO24

MHPO18

0.4553
0.2435
0.0577
1.3055
0.1503
0.6072
0.1366
0.6324
0.0253
0.2156
01123
1.3510
0.0777
0.3543
0.6773
0.0456

35
34
34
93
33
91
a0
89
a7
84
g2
a1
a0
a0
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15
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35
36
36
28
22
13

O OO OO o O OO O OO OO S D O | ey

—h
o e T R e Y I e R T R R

E5253
112278
107255
459355

20291
745404

2727
1759118
193354
896185

43543
168575
157300
123514
EEE543
501654

B4500
1058544
102173
458351

19774
737134

24533
163554
182658
8e6437

38255
166634
131182
104678
533097
477436

B4274
105078
100354
454551

18924
BE1341

24021
156724
167636
/ob204

35765
136373
125132

35855
519383
330565

10,3586
31.1833
3.8443
90,7330
7.0152
13.1334
59333
16.2146
2 1066
121434
3.2253
37.5278
21578
13.7238
30,8125
3.5056
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DASD Subsystem - DASD/Xpert

itazets on volume DBEPOOS:

Databaze Fartition

| IDPTSDLT

JPDEDLT 10001 | A007 366323 100| 1] s 0 0 2| 2937190 2996348 29923
DPODEODZ |IDI<AMOZ 10001 AO01 01178 51 17 1 d 13 3 6235 £233 32
DEDEPAD |IDPTSPA0 10001 4000 01074 g3 9 3 a 2 4 10742 3563 a5
DPDE333 [IDPTS933 10001  AOO1 01072 82 19 4 0 11 4 R075 4523 411
DEDEOD][IDPTS031 10001 AO01 0.0314 22 40 21 d 17 2 707 206 1
JFDEWREK |IDPTSWHREK 10001 400 0.0214 E7 22 3 a 3 11 876 786 5
DPDEOD] [IDPTSOE 10001 AO09 0.0227 B 30 11 d 18 1 6130 458 3
IDFDBFIN_[IDPTSFIN 10001 4000 0.0411 78 14 3 I 3 3 2540 2195 20
DEDEOOS [IDPTS045 10001 AO01 0.0325 74 10 2 0 4 1 2926 2823 211
DEDEBID_[IDPTSBIO 10001 AOO1 0.070 a7 9 4 d 2 3 1704 1558 14
DEDEHA0 [IDPTSHAD 10000 A0O1 0.0035 85 10 4 0 2 4 338 303 :
DEDEMAS |IDPTSMAS 10001 400 0.0057 E7 18 3 0 3 1 283 227 1
DPDEHED |IDPTSHED 10001 AOO1 0.0016 16 59 14 0 19 26 25 15

DEDEQAD [IDPTSEAD 10000 A0DO7 0.0013 B B3 16 d 20 27 18 3

Moving the high volume object will only move the problem somewhere else
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DASD Subsystem - DASD/Xpert

w. Graph: 10Response Components

@) 4 |5 m s REL 2] TE

(OResponse Components on Volume DBPIOS

IDF. IDPDEaAD IDPTSEAD. ADDT

IDF . IDPLEHB0 IDPTSHBO . .ADC

IDP . IDFDB00T IDPTS0E1 .. AQ0D1

ICF. IDPDB00 IDPTS0ME. ADDS

ICP. IDPDEWRK IDPTSARR. AQ001

Q.00 700 1400 21.00 2800 3500 4200 43.00 5500 53.00 |
d

. 10 Queue . IO Conrect
[ ] 10 Disconnect [ ] 10 Pending
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DASD Subsystem - DASD/Xpert

v

| 10
. | Intenaity
DSPO03 | 2502102 6 [ 51270 B2ERRI 40 97 98 127166 123314
DEPO0G 12 4 3034910 30ZEE77 3R 1248334
tAHPO5Z 3 483385 4583R1  454B51 407380
DBPD25 10 13 168875  1BBR34 136373  37R27R
tHPOTE ¢ BEER4S  R3A097  B19383 30312
~ DBPOD7 11 4 1245775 81483 TE2093 322939

Shoot yourself in the foot...

D atazets on volume DSPOD3;

[llatal:laseI Object | File | Partion Intnlaasity El|1|i:t|?:§
DSNDBO7 [OSNeKD3 00T ADDT 41899 54 1598 9 0 6 1580 296946 129500 107191 B2 OB GI010 49143
DSNDEO? [DSNAKDT 1000 2001 1756008 66 1175 0 5 1112 40643 %4238 G091B 1562700 98 41653 4053
DSNDEOT [DSHAKDZ 10001 ADDT 1874550 BF 1175 0 4 1113 149964 10037 993 IGGECET 99 E03 M1

0/5ec
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DASD Subsystem - DASD/Xpert

Partition Analysis

HDP DSHDEDDPDEOOT [DFTS 0TS D007

Fartition | “olurme |10 Resp | 10 Conn | [0 Pend | [0 Dizc |0/5ec
SO0 DEFPDZ0 . 1 2 320 a2 01185
A002  |DEPOZ0 43 1 I 16 2 =t 74 1 02537
A003  |DBEFOZ0 43 24 I 17 2 1855 143 144 05153
A004 |DEFO24 Ah a0 I 23 2 BB 124 1200 1.7394
A005 |DEPOS Ah 21 I 29 3 BB E29 B24 1.5471
A00E  |DEFPOZ0 a7 16 1 18 2 EE35 A45 R36 12657
A007F  |DBFOO3 47 16 I A 1 F474 539 B33 1.3841
A008 |DEPOTT 43 200 I 22 1 2034 164 133 1.4339
A009 |DBEPOOS Al 11 I 18 1 B130 453 J33  0.756E
A010  |DBEPOO0S a2 11 I 19 2 BRI 509 J63 0.8149
&011  |DEPDZE Ah 200 I 15 200 A 12 4 0.0111
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DASD Subsystem - DASD/Xpert

# Partitionz of a TS on the zame volume: 93

# Yolumes with poor performance: 23 have I0OBesponse > 20ms
# Datasets with poor performance: 207 have |lDRezsponse > Z0ms
4 1/0 Savings Calculations: 96 datasets over 1 1/0 per second

#- Best tuming candidates

#- Decurrences of DSHDBOY on the same volume: 3

# Yolumes with Pend > 0: 3

# [Datasets with Pend > 0: 34
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DASD Subsystem - DASD/Xpert

Analysis | Datasets by Volume | Database by Volume | Cache | Databases | Paditions  Tuning Summary

= By Valune
= DBPOO
=-1DP.DSNDBDIDPDBOOZ1DPT 502010001

A0

A002

A003

ADD4

AND5

AD0B

AD0Y

AD41

AD48
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DASD Subsystem - Bottom Up Tuning

Identify the objects with:
— High 1/0 Count
— High 1/O Intensity

— High 1/0 Cache Hit Rate
Cache Hits/ I/0s * 100

These are the Objects that provide Opportunity for BP Tuning

— Eliminate the I/O
— Eliminate the Application I/O Wait Time
— Save the CPU Cost of the I/Os

DASD/Xpert

— Highlights the greatest paybacks
— Recommends which objects to move to a different volume
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Our Solutions: Buffer Pool Tool

Established industry standard

The only product available today that can Predict...
— The proven track record, with client success stories

Works for DB2 version 3 thru version 7
Simple install, up and running in 20 minutes

Extensive utilities
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Our Solutions: Buffer Pool Tool

PC components
— Easy to install, WIN98, NT, WIN2000
— Extensive graphics
— Tuning suggestions
— Coupling Facilty sizing component

Version 7 available NOW!!!
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Our Solutions: Buffer Pool Tool

Compared to the competition....
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Our Solutions: Buffer Pool Tool

Bigger

— More extensive
— More utilities, more options
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Our Solutions: Buffer Pool Tool

Better and Faster
—Runs quicker
—Less overhead
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Our Solutions: Buffer Pool Tool

Direct email and telephone access to support

—Talk directly with the people who really understand the
software

— Speak with the people who really know how to tune your
DB2 system
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Our Solutions: Buffer Pool Tool

Much less expensive

— It Is your job to provide the best solution for your company
at the lowest cost....

) Responsive Systems 281 Hwy 79 Morganville, NJ 07751




Our Solutions: Buffer Pool Optimize

Runs all possible simulation/prediction scenarios, provides:
— Proper sizing for all pools within memory constraints
— Proper grouping of objects across the pools
— The alter statements to implement all the changes

Automates the tuning process

You decide when to implement....

(requires Buffer Pool Tool as a base)
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Our Solutions: IMS Buffer Pool Tool

Extends our industry standard tuning technology to the IMS
database marketplace
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Our Solutions: Clamp

Combines additional DB2 Catalog information with Buffer Poo
Tool statistics

— Provides in-depth analysis of object access and index usage

— Helps you determine which indexes are not used, and not needed

— Shows you how the indexes are really used

(requires Buffer Pool Tool as a base)
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Our Solutions: DASD/Xpert

Designed for the DB2 analyst
Makes it easy to find and analyze DASD performance problem:

Inexpensive and easy to use
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Summary

There is a huge amount of performance data available in the Statistics
and Accounting Records

— Learn how to use it - Find your problems.  There are more than you may think..
- Be PROACTIVE about tuning - Don’t wait for the phone to ring

Buffer Pool Tuning is a Science, not a Mystical Art

~ Software does exist - today, that can do this.... the Buffer Pool Tool
— Optimizer automates the process and reduces your staff workload

DASD Tuning is still a real Challenge - with Big Paybacks

— DASD/Xpert shows you the problems, and provides recommendations
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Let the Tuning Begin

Questions ?

Demos of the PC components of:

Buffer Pool Tool for DB2
DASD/Xpert
Clamp

Our Booth in the Vendor area

Also, find out about Buffer Pool Optimizer, IMS Buffer Pool Tool
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