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Abstract:

Effective pool tuning offers great opportunities for improving both system
and application performance. Aside from the elapsed time and cpu savings
from I/O elimination, this process often highlights significant application
performance problems. This presentation will take you through the steps of
analysis and tuning using the industry standard Buffer Pool Tool for DB2
from Responsive Systems, and show you how to analyze and tune your
system, and evaluate the payback. Converting I/O savings to elapsed time,
dollar savings, and improved productivity.

Aside from the elapsed time and cpu savings from 1/O elimination, the tuning
process often highlights significant application performance problems. See
the steps of analysis and tuning using the industry standard Buffer Pool Tool
for DB2, how to analyze and tune your system, and evaluate the payback.
Converting I/O savings to elapsed time, $ savings, and improved productivity.

Buffer Pool Tool is the only product that can predict the I/O rate per second.
This is a measurable metric. Unlike Hit Ratios, it can be converted into CPU
costs, and elapsed time savings for both online and batch functions.
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Presentation Objectives

» Software Objectives
 Architecture

« Components and Functions
— Mainframe and Workstation
« Utilities
» Using Buffer Pool Tool
* Analyzing sets of data
— Finding the problems and opportunities
* lllustrate before/after tuning performance

« Summaries and the next version — V8.3
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The objective of the presentation is to provide an understanding of the
Buffer Pool Tool as a tuning product, it's components, and
capabilities.

The presentation will step through several sets of system data to
illustrate the types of data and analysis that BPT provides, and to show
how it predicts the effects of tuning changes.
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Software Objectives

» Provide the ability to predict the effect of buffer pool
changes
— Simple changes — size & thresholds
— Moving objects into other existing, or new, pools
— Predict the I/O rate/sec — the only measurable metric
» Hit Ratios are interesting, but useless as performance metrics

» Provide a reliable technique for grouping objects into
multiple pools
— Ramos and Samos ( and then working set size)
* Is the Industry Proven technique!!

» Show the performance projections, and let you make the
intelligent decisions based upon your resources
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The Buffer Pool Tool® set the benchmark for DB2 buffer pool
performance analysis and tuning approaches. The objective for the
software, when it was designed, was to provide an easy to use, low
overhead, reasonably priced product, that can predict the performance
effect of changes to buffer pool configurations. It has been proven
over the years that several to many pools are necessary to obtain good
performance, and the proper grouping of objects into pools based
upon access type and working set size yields the best performance. In
most cases, using only two or three large pools does not provide the
same level of performance and system throughput as multiple pools.
The technique used to group objects into multiple pools is
Ramos/Samos (random mostly, sequential mostly), and within these
groups there are sub-groups based upon working set size. The wkset
size is determined from object pool usage, and has no relationship to
object statistics in the catalog.
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Software Objectives - 2

* Show you how to tune

» Show you the effect of changes

* Show you the rational behind tuning changes

» Show you both system and application performance issues
* Learn how things work — your system & your applications

» Optimize system and application performance, and memory
utilization
— Memory isn’t unlimited yet, and certainly not at most installations

« Some large client systems are already past 6 Gigabytes of pool
allocations
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Before the existence of the Buffer Pool Tool, pool tuning, beyond
avoiding pool thresholds, was mostly a guessing game.

We had some basic guidelines, such as separating indexes from data -
but there was nothing that could predict the effect of changes. This
was not acceptable for important business systems.
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NOT - Software Obijectives

* Be a black box, and present only recommendations

— You can see the reasons/rationale behind any tuning changes you
make — tuning should be a learning process

» Change the system dynamically from snapshot statistics

— All changes to be determined and implemented by the performance
analyst

» By the time active monitoring detects, and reacts, to a significant
performance change, the system has already changed again...

* Too much overhead to do it properly.....

* Not possible to predict from Statistics.... Averages of
averages... you need a buffer manager and IO trace

* Run/Monitor all the time
— Continuous CPU consumption/overhead
— Not necessary when tuning peak periods, or problem periods
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One of the essential parts of our approach is showing the analyst how
all the objects are used, and the effect of changes at varying pool
sizes. There are simple changes, such as increasing the pool size, and
complex changes such as moving objects into different pools, and
showing the performance impacts of the change at varying pool sizes.

We did not want to be a black box — and just present a change
scenario. Tuning is a continual learning process — and it’s not
possible to factor all these scenarios into software, and keep it current.
There is rarely a final solution, as every tuning scenario includes some
trade-offs.
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Software Installation

* Receive emailed software as Tersed files
» Upload to the mainframe

e Un-Terse the files

» Edit the JCL

* Bind the BPT Plan to the DB2 Sub-System
* Readytorun....

¢ About 20 Minutes of effort

© Responsive Systems 2006 www.responsivesystems.com
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Overall System

© Responsive Systems 2006 Www.responsivesystems.com

The overall Buffer Pool Tool software system.
The individual components are discussed on the following slides.
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Architecture - 1

DB2

Efficient, low
Data Collector overhead,
assembler

/\ language

Proprietary Data OR Does Not Use
Collection SMF or
Facility GTF
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The Buffer Pool Tool has four components:

1. Collector that attaches to DB2, starts the buffer manager and I/O traces,
and writes the data to our own proprietary dataset.

2. Statistical analysis that provides the un-paralleled level of pool and object
information.

3. Simulation that predicts the performance of changes. Pool sizes,
thresholds, and moving objects into different pools. Predicts hit ratios,
wkset sizes, and /O rate/sec.

4. Workstation component that provides graphic analysis, performance drill
down, expert tuning, scan cost impacts, and clustering of wkset sizes for
Ramos and Samos objects.

There are several utilities that provide object analysis, connection analysis,
and page reference frequencies.
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Architecture - 2

Assembler/Rexx, low
Process overhead
“ .
Statistics Simulation
CONSREP

© Responsive Systems 2006 www.responsivesystems.com 9

Statistics and Simulation components provide detailed output reports, and
small summarized files that are downloaded to the workstation for graphic
analysis.
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Summarized Size - Few hundred K
file for PC )
Stats, Sim

Architecture - 2

l 1-2 Meqg Consolidated
ol Visual Basic
|

System Summary

Pool level detail & analysis
Expert tuning recommendations
Sequential scan costing

Dozens of analysis graphs

Cluster Analysis of Working Set Sizes
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PC files can be Statistics, Simulation, or Consrep that is a combined
Statistics and Simulation file. The Consrep job produces the statistics and
also performs a base simulation for all pools in use. This reduces the
necessity to run initial simulations on all pools and then determine which
additional simulations are necessary. You may not need to run simulations
for every pool, only those that need tuning, based on high I/O rates.

Downloaded PC files are only a few hundred K in size, versus hundreds of
Meg for a collection file.

10
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Collecting Data

» What are your busiest or problem times?
— This is when you want to collect data
At least twice, to determine workload consistency

» Depending upon system size/volume, collector should run
up to one hour — really big systems, 5-15 Mins
— Full Buffer Manager and IO trace

» Small snapshots, at intervals, lack statistical validity
— National Bureau of Standards sampling techniques

— Can collect up to 16 Gigabytes of data

(how big is BIG?)

* Low overhead process, 3-5% - only during the collection

11
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Buffer Manager and 1/O traces are voluminous. You can not run this
type of trace to SMF — you will lose massive amounts of DB2 and other
vital system performance data. Using GTF is very high overhead, and
GTF will wrap the dataset, invalidating all data. Using efficient
assembler language, and discarding unnecessary data from each
record keeps overhead at a minimum, and reduces the output dataset
size. It's still very large. Several hundred Meg to 16 Gig, depending on
system size and length of collection.

11
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Collected Data... Now what 1 ?

* Run Statistics PCSTAT
— Statistical analysis
* Reports
» PCfile

e Run Simulation(s) PCSIM Base Simulation
— Shows performance at varying pool sizes
* Reports
» PC file — Wkset sizes, as well as I/O rates
— Base simulation — one size the same as the current size
e Consolidated Reporting CONSREP
— Does both of the above automatically
— Saves having to download multiple files to the workstation
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A Base Simulation starts at a slightly smaller pool pool size, and runs
up substantially larger.

This shows performance at a smaller size, if the pool is oversized, and
shows improvements if memory will reduce 1/Os.

The prediction of Working Set Sizes (WKSET) is critical, since this is
used to determine object groupings into pools.

The WKSET does not have any relationship to the number of object
pages in the DB2 catalog.

Consolidated reporting automatically runs a simulation for each pool,
and creates a combined file for PC download. This ranges from a few
hundred K to a Meg in size. Compared to hundreds of meg or Gig for a
collection file.

12
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Collected Data... Now what 2 ?

* In most cases we go to the workstation now

* We need the detail print reports in rare cases, since
almost all the data is available on the workstation.

 We'll look at some data and analysis from several

systems
— There is no absolute analysis path, it all depends on the
performance data

® ®

13
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EYEBALL technique - Some problem areas, or areas for potential
savings will be obvious. Sometimes the solutions are not obvious at
all. 1 see unusual and interesting things in client data several times a
year, and they often require a bit of thought, digging around through
data, to determine the cause and possible approaches to better
performance.

13
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Report Info ] Graphic Summary| Paol Infa | Obiect Infa | Expent Tuning | Sean Cost|
’ Collection Fagesiwiite
937 92.9 186432 0 50
EF2 220040 2928212 207104 32 4861173 2432 1.51
20040522 z
et BP3 7 E2304 2013292 36028 4 1470691 5410 1863
BFE 35215 17925966 29254 6.4 767155 368 1.81
Time 10:21:08 BF7 2079 1026848 41890 18.3 72683 5.02 1.99)
EP13 0.00 1321 75 996 29 0.0z 1.48
Elapsed BF30 706 3057440 709336 %62 21738 303 26 9
Time: 00:35:58 BP40 7.22 181822 285 63.3 15680 006 1.67
BP49 0.00 697 553 100.1 i 0.00 0.00
BPa2K 5.28 218935 B35 866 15390 186 1.90)
BPEKD 0.04 845 4 rda a2 0on 1.00)
System Info BF16KD 0.00 461 &5 100 15 0.01 1.00
System HENT
Sub Syst MBP :
b st BP2 has 2/3 of the entire system I/O rate
DB2Yersion W
Total FieadAwfite 10 7.411.288 Total Get Pages 84.883.339
Orverall Sys Hit Fatio 43.88 Total 140 per second 343752 «—
Tatal Updates 1.425.087 Pages per write 2.37
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This DB2 sub-system issues about 160 Million Getpages per hour.

Not the largest | work with, but bigger than most in the industry...

14
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Default graph at pool level
Renort Infa ] Grankic Summary {Foal] nfDl Obiect Infa | Expert Tunina | Scan Cost]
-~ Buffer Pool Info
Buffer Pool - BP2 [access Ty =]
Name | BP2 RID (10.9%)
rFs
Objects 604
v
P Size | 17000
And (21.7%) Seq. Access
HP Size | 50000 ! FEEE
d Rnd. Access
CastOut | 7 5514298
RID List
4274016
~Threshold
Total
wPsEqT | 50 39,252,412
HPSEQT | 50 560 (67 4%}
Pl
pwaT | 3
wowaT | o Access Type
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Large pool, mostly sequential access.

15
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How much do you think SP Getpages cost?

Report Info]  Graphic Summane | Poal Info | Object Infa | Expert Tuning  Scan Cost ]

Owverall Collection Time 2.156.00
CPU Seconds Cost= 2.381.77

Object Mame | Fool | Sequential GetPages | CPU-Seconds Cost
WERK.VERK EFZ2 5226003 23517
MaRa MARS EP2 5192969 23,368

STaB10.55TAB10 BP2 2625325 11.814
DSHDBO7.DSMAKO2 EP30 2186297 9.838
BTABZZ.5BTAB2Z EF2 1813674 8.162
KMAT. KMAT EF2 1545304 E.975
STAB33.55TABIZ EF2 1307923 5.886
LTAPLTAP BP2 1229362 5.532
ETAB19.5BTAB1S BF2 207623 3.635
LIKP.LIEP EP2 EE0556 3.063
5501.5501 EF7 EE7E4 3.005
DSHDBO7.DSM 4104 EPz0 BEE573 264
LFAT.LFAT BP2 580853 2614
STAB24.55TAB34 BP2 552258 2.485
BKPF.BEKPF EP2 521264 2.346
AFRUAFRU EF2 514777 2316
HAST.HASTH EF2 443284 1.995
A140B50.TPRIPAx BP2 418809 1.885
AT MAET BP2 381471 1.717
VBUK VBLUK~Z1 EF3 373205 1.673
35 Mins Elapsed
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This is one DB2 subsystem, over a 35 minute period, used 2,381
seconds of CPU for sequential scan. Yes, this is more seconds than
than 35 minutes — but this is what happens on a large machine with
many engines, all working concurrently.
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Cost of Sequential Getpage Activity
Dollars per Year

$1,200,000
$1,000,000 +

$800,000 = [@$25 CPU Min
$600,000 | m $35 CPU Min
$400,000 | || |0$45 CPU Min

$200,000 + |
$0 f=—e=m =] |_._| : : L
25 50 100 250 500 1,000

GP, Millions per Day
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This is based on a 2064 processor with 210 MIP engine speeds.

17
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Same System — 7 Mos. Later  198M GP/hr

!*r Buffer Pool Tool for DBZ - BP1 E@

Report info | Graphic Summary | PoolInfo| Oblect Info | Expert Tuning | Scan Cost | ] |

Collection Poal |RID/Sec | Get Pages [Updates | Hit Ratio [1/0 [w0/Sec |Pagestwiite]wiite 1/0s | Pages wiiten |
BP0 3891 319261 85 971 6064 0.04 1.00 9 9
EEY 4 E

R .

fez BFZ 52179 4517596 16518 802 109588 762 241 1578 3797
BP3 46460 3414130 82013 832 10437 3940 222 B155 18116

Time 031727 BP4 1.71 25068 @905 982 53 a7 376 181 ]
BFE 11645 296086 13738 491 2490 413 264 54 2256
BF7 B317 173163 14970 797 16262 1058 283 2185 §190

Elapsed R

Time: HO:03:27 BF13 1.94 1451 4@ 155 BES e 178 167 297
BP30 132 G744 E239 B 412 067 25.86 133 3534
BP40 1653 2735 00 E54 a2 03 253 €8 172
BP43 0o 96 76 101 i o0 000 i i

System Info BP32K. 621 25687 10543 934 2168 426 1.45 882 1277
BPAKD 001 295 1 925 4 .00 1.00 1 1

System LEHT] BP1EKO 0.00 1 1 200 1 000 1.00 1 1

Sub System NEP

Getpage rate is UP 20% added 2 more pools

DB2 Version w1

05 Growe . 10 rate is 1100 per second Lower B
Total 4K Buffers 1,017,600 Total Read/Write 10 486,099 Total Get Pages 11,620,160
Overall Sys Hit Ratio 63.97 Total V0= per second 2,348.30 «——
Total Updates 204,512 Pages per write 2.55
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This DB2 sub-system now issues about 198 Million Getpages per hour.
The 1/O rate has dropped 1100 per second.

18
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System Configuration — for a different system

Feport Info ] Graphic Summany | Paal Infa | Obiect Info | Expert Tuning | Scan Cast|

Collection

Pool  |RID/Sec |GetPages [Updates  |Hit Ratio [1/0 | wil0/See | PagesAwiite
BPO 079 196402 110 996 349 0.08 313
T 082 510539 486458 995 332 0.00 0.00
Dz 2t BPZ0 49167 4601921 89.5 2712 3

BP21 36374 7443526 282814 6.1 164129 4252 282

Time 054134

Elspsed(” 5o Performance Fa]lacy —just use alot of memory, you
don Itiple pools.... Except, except, except ....
Total Read/afite 10 374.401 Total Get Pages 12.758.688
Owerall Sys Hit Ratio 93 95 Total 105 per second 926.74
Tatal Updates 937 321 Pages per wiite 3.08

System will generate 120 Million GP Hr.
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This is 6 minutes of data.
Over the course of an hour, this system will see 120M+ Getpages.
Four pools simply don’t cut it....

They used to have good separation of objects — until an external
“consultant” told them they didn’t need to do this, and they could get
good performance with only two pools by throwing a lot of memory at
them.

So their performance went to a very hot place, hand carried in a straw
basket.

Aren’t euphemisms great??

19
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BP20 - 210,000 Buffers  Allthe TS

Report Info] Graphic Summary  Pool Info | Object Infa | Expert Tuning | Scan Cost|

Buffer Pool Info

Buffer Pool - BP20 Access Typ v
Name | BP20 RID (2.9%)
Objects 590
v
VP DS Size 210000
Seq (41.5° B0, ACCESS
HP DS 5ize0 1910308
Fnd. Access
Castout | 7 58526
RID List
132987
Threshold
resho Total
4501321
vPseqT | 80
Rnd (55.6%)
HPsEQT | 90
pwar | 9
= 2100 buffers Access Type
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This pool has all the Tablespaces, and 41.5% of the getpages are
sequential.

So leaving the vpseqt at the default of 80% is a really good idea....
NOT!!
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BP20

Buffer Pool - BP20

DPROMO4P.MANZ001P

DADMSO1P.MAMSO01P

DNETX04P.MBLKOD1P
DIFASOH1P.MIFRODMP

DRTES0MP.MCTPOOMP

DAMPSO1P.MMBEDD1P
DPIX01P.MMKMLOD1P
DCAPSOHP.MMTCOOMP

2 objects, 2/3 of the SP dccess

DWORKO P MWKPOO1P

DASDSO1P.MSMTOO1P

993 10993 20953 30993 40953 50993 60992 T709.92

Top Sequential Access * 1K

21
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Two heavy sequential objects are killing the pool performance.

21
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App Hit Ratio

a0

System Hit Ratio

100

Read 10 Rate/fsec

0m

Pages / Write
l200 7

Pages Read Sync

BP20 First heavy sequential

Pages Read Seqpr

TopSeq & =
Total Get Pages
TIETT2 -~
v

GetP Rand
BIFEYE R Seq. Access

Pages Read Listpr

1106

1910308
Rnd. Access

Get Page Seq OISR

Pages Read Dynpr

| 715668 RID List
132987
Tatal

Get Page RidList 0

© Responsive Systems 2006

| 0 Sync o

193633

Memory Resident, 20% of pool GP, 1/3 of SP GP

www.responsivesystems.com
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Living in the pool.

More than 1/3 of the pool sequential access, and about 20% of the pool

getpages.

22
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BP20 Second heavy sequential

System Hit Ratio
8a.2

Read |0 Ratefsec

Pages Read Seqpr

TopSeq A «
App Hit Ratio Pages Read Sync Total Get Pages
335 3775 524315 -~
v

Get P Rand
NP (R Seq. Access

5509

Pages Read Listpr

= 1910308
13 Rnd. Access

Get Page Seq Aa

|1D?2

Pages / Write

97

Pages Read Dynpr

5915955 RID List
132987
Tatal

Get Page RidList 0

|1.78

Avg Synch 10 (ms)

5106

Awvg SP 10 (Seq Pref)

© Responsive Systems 2006
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| 133 Sync /0

138633

Clos=
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Mostly in the pool.

Almost 1/3 of the pool sequential access.
Between these two objects we have 2/3 of the sequential access

23
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BP21 - all Indexes 210,000 Buffers

Feport Info | Graphic Summary  Pool Info 1 Obiect Info | Expert Tuning | Scan Cost|

Butter Pool Info

Buffer Pool - BP21 Access Ty v
Name BP21 / RID (0.0%)
Seq (19.9%) ~

Objects 1309

p—
VP DS Size 210000

Seq. Access

HP DS Size 1480569
Rind. Access
CastOut | ¥ 5356223
RID List
1034
Threshold Tl
7493826
HPSEQT | BO
) vdw(qt=2,100
DwaT ’5— Rnd (80.1%) q ’
dwqt=10,500
Access Type .
Easy to hit dwat
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BP21 has all the Indexes....

24
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Buffer Pool - BP21
-~
DBEMOS02P XUBPIOIP
DNETXD4P XCCUADIP hd
DNETX04P XCLNKO1P Ser). ACCESS
1480569
DTRAM1 0P XUCATO4P Find. Access
DPROMO4P.XUAN202P 5368223
RID List
DASDS01PXCCRLOTP fosd
DBRMS01P.XCFNRO1P Total
0
DAMPS01P XUMBEOTP
Sync {0
DAOMSOZP XUTE102P 146550
DCRPTO1P XUPANOSP
1610 11610 216.10 316.10 41610 516.10 §16.10 716.10 816.10
12% of system getpages Top Sequential Access * 1K
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BP21 has all the Indexes....
Indexes normally shouldn’t have much sequential access.

Of course there are some exceptions to this —when it’s known, and
planned that way.
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BP21 Heavy sequential Index - Resident
TopSenq A »
App Hit Ratio Pages Read Sync Total Get Pages
100 11 843913 &~
v
S);'Eéem Hit Ratio Pages Read Seqpr Get Page Rand Seq Access 60% of
12 2922 W SP G/P
Bnd. Access
Read IO Rate/sec Pages Read Listpr Get Page Seq 595822_3
0.03 1] 240991 RID List
1034
Total
Pages / Write Pages Read Dynpr Get Page RidList ]
345 0 [0 Syncljo
146950
Avg Synch 10 {ms) Avg 5P 10 (Seq Pref)
3.00 28.00
| | Close
12% of system getpages, resident
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This Index is memory resident, but the SP is eating CPU.

26
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Sequential access Costs.... $1M per year

Overall Collection Time = 0.404.00

CPU Seconds Cost = 013325
System Scan Cost ] Poal Scan Enst]

Object Mame |F'oo\ | Sequential GetPages |CPUrSeconds Cost
DEMOS02P XUBPIOZF BPZT 40391 3784
DPROMO4P MANZODTF  BP20 715EER
DADMSOTP.MAMSOOTF | BP20 531958
DHWETXD4P MBLKODTP  BP20 210394
DHETRD4PACCUAMP  BPET 206315 Top 8
DMETHO4P.ACLMEOTP BPZ1 124829 p
DIFASOP MIFROOTP BP20 108933 >
DSNDBUESYSSTR BFD 96003 10%
DRTEEDIP.MCTRPOMP  BP20 E1664
DTRAMITOP XUCATO4R  BPZT 57545
DPROMO4PXUANZ0ZP  BP2T 53073
DaMPSOMP MMEEOOTP  BP20 44734
DaSDSIPACCRLOTP BPZ1 38440
WREDP21.DSN4K17 BFP17 2747
WRKDPZ1.D5N 423 EP17 25627
WREDP21.DSN 412 BF17 25429
WREDP21.DSN4K20 BF17 24630
DERMSOITP.XCFMROTP  BP21 23533
WREDPZ21.DSN4K11 BF17 22664
WRKDPZ1.D5N4k05 EP17 22410
Over $1 Million/Year
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Within six ¥2 minutes of processing time, the sequential scanning of all
objects cost 133 seconds of CPU.

Based on arecent installation’s internal chargeback costs of $.46 a
CPU second, this is $61.

Multiplying it out, that’s $600 per hour, and > $5000 per day, more than
one million dollars per year.

And this is a company that’s crying about their processor busy rate,
and processing costs.

Costs are calculated by using the number of instructions for a getpage
request, converting this to MIPS, and

then CPU seconds based upon processor speed.

27
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What does a Hit Ratio really tell you?

rr| Buffer Pool Tool for DB2 - BP3 9=)t3
Report Info] Granhic Summary| Poal Infa | Obiect Infa | Expert Tunina | Scan Cost SjmﬁranhAnalusxﬂ Sirn Cluster Analysis |
* SysHit Ratio ¢ 1/0 Rate C:4BptgivE_Runtime\BPT Graph_Files' MR d081 705 1am BP3a2.sm 1 :I
Largest Max WorkSetl Smallest Max workSet  Optimal Pool Sizes 1 Largest Improwement Objects ]
Pool Size Versus System Hit Ratio
59.00
55,40 58.
7.40
56,
56.40 5612
5,40
54.40
53,40
52.40
51
140 | ———— >
0.40
49,
49.50
49.43 20
125000 145000 165000 185000 205000 225000 245000 265000 285000
The first 50% does not get much payback
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Ok, it shows you that performance is better. But how much better is
it? How much CPU and elapsed times have been saved from 1/O
avoidance?

Increasing the pool by 50% does not give much payback, the next
50,000 shows a large improvement, and then the improvement curve
flattens.

Again, it looks nice, but you can’t take any of the numbers to the bank.

28
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429.20

The 1/O rate is a measurable Metric

"rr| Buffer Pool Tool for DB2 - BP3 =113

ReportInfa | Graphic Summeny| Pocl Info | Obisct Info | Expert Tunina | Scan Cost  im Graph Analysis | Sim Custer Analysis |
" Sys Hit Ratio & /0 Fatel

C:\Bptar6_RuntimeBP T Graph_Files\AMM,d051 706 1am BP3aZ sim 1 j

Pool Size Versus Read 10 Rate

Largest Max WorkSel} Smallest MaxWorkSet  Optimal Poal Sizes I Largest Improvement Objects I

428.40
42540
42240
419.40
416.40
413.40
410,40
407.40
404.40
401.40
33840
33540
382,40
389.40
386.40
38340
330.40
377.40

.00

4.30

00 37740

125000

145000

165000 185000 205000 225000

245000 265000 285000

Why does the next 50% help so much?

© Responsive Systems 2006

A critical WKSET was reached

www.responsivesystems.com
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The I/O rate is convertible into CPU costs, and elapsed time savings.
This is not just a suggestion to make the pool larger, it shows you the

real benefit, and where to stop.

It shows you that the first 50,000 additional buffers don’t provide much

payback, but the next 50,000 give a huge payback.

The large payback from the second increment of 50,000 buffers is

because we passed a critical working set threshold for a heavily

accessed object. As stated earlier, the wkset size of an object has
nothing to do with the number of pages shown in the catalog. Itis the

number of pages in the pool at a specific point in time.
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What is a Working Set?

Urr| Buffer Pool Tool for DB2 - BP3

Report Info] Graphic Summary| Pool Info | Obiect Info | Expert Tuning | Scan Cost] Sim Graph Analysis  Sim Cluster &nalysis ]

Pool Usage tnfen ; ] Pool Size Cluster Radius
& Goqriel & Random 1[:;:13%tgg;ﬁz{;;ntlme\BPTGraph_FlIes\“\dDS‘l?05 '1_i| 125000 - ,TZI
Cluster Infg /

Clusters Objects

Object | Smallest Ma| Largest Max Tupe | Dbject | b ax Work Set
29735 37803 T DDOLMO0T.DBSECO3 TAYI0DDL 29735

1

2 2N 23399 T DLMSEDOTDBSECTOTLNGOLNG & 37503
3 1038 19441

4 1391 9322

5 1 1376

A WKSET is the number of pages in the pool at any point in time...
No relationship to DB2 catalog information
Track and calculate over time, not a momentary snapshot

Snapshots are useless and mis-leading
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Has no relationship to the number of pages reflected in the DB2
catalog. As an example, take an object with 1,000,000 pages.

The applications access 100,000 pages. The wkset will never be larger
than 100,000 and will usually be quite less if it is in a pool with other

objects. Wkset is also dependant upon overall pool activity,
interactions with other objects, and reference of pages. Unfortunately,
it’'s not a simple number we can easily determine without playing back
all pool activity, and tracking the resident pages for all objects across
time.

30
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As the pool size increases, the WKSET increases

Urr| Buffer Pool Tool for DB2 - BP3

Report Infa] Graphic Summary| Pool Info | Obiect Info | Expert Tuning | Scan Cost] Sim Graph Analysis  Sim Cluster Analysiz ]

Fool Usage Intent Pool Size Cluster Radius
 Sequential & Random 1E;\nl13%tgr?\:gsz_.;!;ntime\l%F‘TGraph_FiIes\m‘\dDm?05 h—:I ,WLI ,TZI
Cluster Info

Clusters Objects

Type | Object | Max Work 5
T DDDLMO0.DBSECO3.TAY10DDL E3781
T DLNSEDO.DBSECTO.TLNEOLNS 80336

Pool increased by 125% wksets increased by 114% and 112%

Other objects may have higher, or smaller, growth percentages
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These use more pool resources, but don’t get much 1/O relief from the
increased pool space.
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Objects that got the greatest benefit...

®ry Buffer Pool Tool for DB2 - BP3 CEX

Report Info] Graphic Summary| PoolInfo | Dbiect Info | Expert Tuning | Sean Cost Sim Graph Analysis | Sim Cluster Analysis |
£ Sys Hit Ratio /70 Fiats C\BiplgiVB_Fiuntime’B PTG raph_Files WA A031 705 1am BF3a2.sim 1 e

LargeslMaxWorkSet] Sma\lestMakWorkSetl Optimal Paol Sizes Lalgasl\mpmvemantﬂh\acts1

Objects With Largest VO Rate Reduction

DLHOMOO1.TAP41LNO
DLMOEDO1.TAP41LNO

DLNOEDO1 TLN15LNO

DCMMEDO1 TPD10CMM

DCMMEDQ1 TPD30CMM

DCD1PMO1.TSCDAPO3

DCMMEDO1 TPD4OCKMM

DCD1PMO1.TSCOAY10

DDDLPAO1.TLN40DDL

DDDLEDO TAY1000L

0.00 200 4.00 8.00 3.00 1000 1200 1400 1600 1800 2000 2200 2400 2600

Sometimes not as we expect...
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Looking at the objects that show the largest improvements can be
surprising. Very often it isn’t the objects you thought would get the
most benefit.
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An original Pool Size, Sequential Objects

Hrr| Buffer Pool Tool for DB2 - BP3

Report Info] Graphic Summary] Pool Info | Obiect Info | Expert Tuning | Scan Cost] Sim Graph Analysis — Sim Cluster Analysis ]

Cag age Intent FPool Size Cluster Radius
ﬁ ~ Randam 1E;\nl13%tggz;%_g;ntlme\BF'TGraph_FlIes\M\dDS‘l?05 o :I 125000 = ’T:I

luster Info
Clusters Objects
Object Type | Object [ M wiork 5
T DLNOMOO1.DESECOE. TAPILNO 40290
9356 T DCDIPMO1.DESECT4.TSCDAPDS 25004
1703 T DLWOEDOT.DESECOE. TAPHILND 25076
T DCD1PMOT1.DBSECT4.TSCDAYI0 22131
© Responsive Systems 2006 www.responsivesystems.com 33

We should always look at the wkset size of the SP objects in a pool, to
see their impact on the random objects.
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Larger Pool Size

| Buffer Pool Tool for DB2 - BP3

Repart Info] Graphic Summaw] Poal Infa ] Obiject Infa ] Ex=pert Tuning ] Scan Eost] Sim Graph Analpsiz  Sim Cluster Analysis ]

Also one fewer object in cluster

© Responsive Systems 2006 www.responsivesystems.com 34

Pool Usage Intent . . Pool Size Cluster Radius
& Sequential ~ Random 1Ea\|-:13 %tgé\;%_::;ntlme\B PTGraph_Files s 4051 705 '1_ il 275000 - 28 ZI
Cluster Info
Clusters Objects
Object | Type  [Dbiect | Ma otk §
2 E T DLMOMOO1.DBSECOE. TAPAILNO 40290
16586 24128 T DCDIPMO1.DBSECT4.TSCDAPOS 53216
2528 10816 T DLMOEDOT.DESECOE. TAP41LND 39522
1 1824

How much do they grow if add memory to the pool?
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Max Wkset does not grow — 15 Object

Feport Infol Graohic Summars] PodlInfo | Obiect Info | Expert Turing | Scan Cost Sim Graph Analysis | Sim Cluster Analysis |

™ Spz Hit Ratio ¢ /0 Rate C:ABptay'E_RuntimehBPT Graph_Files" W, 40531 705 1am BP3a2. sim

(PoolSize | 125000 | 150000 | 175000 | 200000 | 225000 | 250000 | 275000 | 3oo0o0 |

GetPages 1605091 1577664 1553950 1528814 1518617 1514142 1507511 1489735

Avg Work Set - 4636 462 G281 7106 7544 G008 B45E 6773

MaxWork Set 40290 40230 40290 40230 40290 40290 40290 40290

Syterm Hit Rat.. 1.3 12 13 1 572 531 537 573

O persscond 305 302 293 294 131 125 11 a8
Payoff

But Avg Wkset does grow - note
the A as the pool size increases
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Note the payoff point, where the 1/O rate takes a large drop....
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Wkset does grow, initially.. — 2nd Object

Fieport Info] Graphic Summar| Pool Info | Object Info | Expert Tuning | Scan Cost  Sim Graph &nalysis l Sirn Cluster Analysis |
" Syz Hit Fatio @ /0 Rate C:‘\BptngE_F!untime\BF‘TGraph_FiIes‘\M\dDB'l?05'Iarn BP3a2.zim
(

125000
1631778
4296
Max Work Set 25076

=1}

Awg \Work Set

1631
[T

b / 1631778
6120

1631778

n26d

8826 9408
30060 35066 19522 196272 19622 19622 19622
Sytem HitRat.. 0.3 0.4 0.4 2R4 35 416 486 57.2
I#0 persecond 333 334 335 26.2 234 211 18.6 154
Payoff

© Responsive Systems 2006
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Note the payoff point, where the 1/O rate takes a large drop....
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Different DB2 System

Report Info ] Graphic Summary | Poolinfo| ObjectInfo | Expert Tuning | Sean Cost | Sim Graph Analysis | Sim Cluster Analysis |

Collection

T 200602 21
Time 050705

Elapsed
Time 00:12:04

System Info

System SY8A
Sub System DE2P

DB2 Version [l
DS Group DEzP

Pool | RI0/Sec| Get Pages |Updates [Hit Ratio|1/0

| w10/ ec| Pageswit wiite 1/0s] Pages Wiitter| va Pg Res| Rand Pg
369 72

BFO 040 374004 1038 939 378 n1z2 434 85 2
BP1 0.03 73107 21238 993 7EM 1048 1.40 7583 10644 723
BF3 13 54
BP4 51113 6475189 198617 89.7 406347 5013 163 3232 59317 B43 354
BF? 122 400574 282402 9397 1226 047 2225 340 7564 T2
BP32K 063 1250 1EE 533 513 002 225 16 36 423
ki |
Total Read/\Write 10 1,001,533 Total Get Pages 11,770,192
Overall Sys Hit Ratio 84.35 Total UOs per second 1,383.33
Total Updates 610,390 Pages per write 1.79
37
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Overall summary, few pools, two heavy I/O pools. BP3is 57% of the
system I/O
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Reportinfo| Graphic Summary | Poolinfo | Object info | Expert Tuning | Scan Cost | Sim Graph Analysis| Sim Cluster Anaysis |
Buffer Pool Info
Buffer Pool - BP3 Access Type v
R s RID (9.8%) Seq (10.3%)
s
Dbjects | 247
v
VP Size | 43000
Seq. Access
HP Size | O 458420
Rnd. Access
castouw | 7 348726
RID List
437922
Threshold
Total
VPSEQT | 80 4,446,068
HPsEaT | 80
pwat | 50
Rnd (79.8%)
vowaT | 0 Access Type
© Responsive Systems 2006 www.responsivesystems.com 38

BP3 with the heaviest I1/0. 10% of the access is SP, so lets see which
objects are accessed that way.
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The objects in BP3, sorted by SP access

Report Info | Graphic Summary | Poolinfo  Object Info | Expert Tuning | Scan Cost | Sim Graph Analysis| Sim Cluster Analysis |

SECSECDZ
CTBCTEDZ
HFTHFTDZ
RSTRSTD2
CLDCLDDZ
CLNCLNDZ
CTBCTEDZ.
IDMIDMDZ.
ESIESID2E
185105021
LABLAEDZ
IDMIDMDZ.
CLFCLFDZ(
LABLABDZ
MRRMRRD
SECSECDZ.
Rt R
FRMFRMOE
CLFCLFDZL
CMGEMGD:
ADRADRD:
FRMFRMOE
SECSECDZ.
IDMIDMDZ.

N T T T s se

1126
E8093
43056
41763
30912
19488
17538
a720
727
5170
3776
77s
1866
1514
300
273
241
181
167
165
134
127
32

70

1766

© Responsive Systems 2006

FRMFRMD2.FRMCITTS

Rnd (0.13)

Seq (99.9%)

Access Type

Access Type

Seq. Access
123251

Rnd. Access
182

RID List
1}

Total

123433

www.responsivesystems.com
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It's easy to see all the heavy hitters that are impacting the random

objects.

Correcting some of the application access, will save lot’s of CPU.
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Buffer Pool Info

VP Size | 45000

© Responsive Systems 2006

Name | BP3
Objests | 297 HPTHPTDZ HPTWSZTS

IDMIDMD2.DHIDITS.

IDMIDMDZ.IDMIDETS

Buffer Pool - BP3

Largest contributors to the pool I/O rate

Reportinfo | Graphic Summary  Poolinfo | bject info | Expert Tuning | Scan Cost | Sim Graph Analysis | Sim Cluster Analysis |

q. Access
459420
Rnd. Access
2548726
RID List
437922
Tatal
4446068
Sync /0

574553

HPSize |
HPTHPTD2 HPTEPTTS
ki
Cast Oul MPIMPIDZ MPIMPITS
MPIMPID2 MPITELTS
Threshold
HUPHUPDZ HUPHUPTS
a0
WPSEQT TXTXTD2 TXTTXATS
HpseaT | 80 | HPTHRTDZHRTARTTS
TRKTRKDZ TRKREQTS
owar | 50 P
17.25
vowar [0

47.25 Ti2s 107.25 13725

Highest 10 Rates/Sec

www.responsivesystems.com

167.25

197.25

22725

40

One really heavy hitter...

40
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Buffer Pool Info

Mame | BP3

Metrics for the heaviest I/O object

Reportinfo | Graphic Summary ~ Fool nfo | object Info | Expert Tuning | Sean Cost | Sim Graph Analysis | Sim Cluster Analysis |

App Hit Ratio Pages Read Sync Total Get Pages
947 82189
obiects | 27 [ [ 1565317
i 43000
P sk System Hit Ratio Pages Read Seqpr Get Page Rand
ipas m | 912 0 1194557
1ze
v
Fast Ot Read IO Ratelsec Pages Read Listpr Get Page Seq
| 23333 | 182929 o
Threshold
vPsEQT | 90 Pages / Write Pages Read Dynpr Get Page RidList
| 151 27280 | 360354
HPSEQT | 80
pwgT | 90
g Avg Synch 10 (ms) Avg SP 10 (Seq Pref)
0.00

300
vowar | 0 |

30% of the BP3 I/O rate

© Responsive Systems 2006
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Llose

41

233 is a very high 1/O rate for
LP pages read too.

one object. High Synch I/Os, but lot’s of

41
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" Sys HitRatio & 70 Flate

5§24.00

Base simulation

Repuﬂlnful Graphic Summary ‘ Poollnlo‘ Obiect Info | Expert Tuning | Scan Cost  Sim GrapnAnﬂlys'sl Sim C\usterAnarys;s‘

C:AEptgt'E_Runtime\EPTGraph_Files' (I b 3-normal, sim

Largest r.\axWDrkSeﬂ Smallest Max WorkSet  Optimal Pool Sizes ] Largest Imuruvemem[]l}'eclsl

Pool Size Wersus Read |0 Rate

Simit ,1_i|

616.00

606.00 80

596.00

586.00

576.00

566.00

556.00

546.00

536.00

526.00

.20

.50

£50.80

100

© Responsive Systems 2006

42000 50000 52000 54000 56000 58000 60000 62000 64000 66000 68000 70000

30,000 buffers saves 100 I/O Sec

www.responsivesystems.com

72000

74000

76000

42

Effect of giving BP3 more memory — 30,000 buffers will save about 100

I/0 Sec.
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Cluster analysis of the Wksets

Report Infu] Graphic Summary | PoolInfo | Object Info | Expert Tuning ] Scan Cost ] Sim Graph Analysis  Sim Cluster Analysis l
Pool Usage Intent

sim# Fool Size Chu
~ Sequential & Fandom EI:\BptngB_F!untlme\BF'TGraph_FlIes\Mp}normal.sm ’1_i| Ea000 -
Cluster Info
Clusters Objects
Object Smallest Max '| Largest Max Tupe |Dbiect |Max ‘whork 5
T HPTHPTD 2 DBAHPTYS2TS 20916
T IDMIDMD 2. DBA.IDMIDETS 26408

Two very large objects, may not belong in this pool

© Responsive Systems 2006 www.responsivesystems.com
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Two very large objects, the vast majority of the objects in the pool are
much smaller.

Perhaps they should be moved out of this pool...
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Exclude — effect of taking them out of the pool

Report \nfu} Graphic Summary} Poollnfol Object Info 1 Expert Tuning ] Scan Cost  Sim Graph Analysis | Sim CIusterAnarys;s]
" SysHit Ratia & : CABptgiE_Runtime\BPTGraph_Files M bp3-s2 and ide.sim Sim#t |2 :|

Largest r.\axWorkSeﬂ Smallest Max WorkSet Optimal Pool Sizes ] Largest \mprovementclbjectsl

Pool Size Versus Read 10 Rate

70

.50

0.10

90

1.80

50000 52000 54000 56000 53000 60000 62000 G4000 66000 63000 70000 72000 74000 76000

Saves 260 /O per Sec.
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Taking out two objects saves 260 I/Os per second.
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Bpool Size
12,000
16,000
20,000
24,000
28,000
32,000

Bpool Size
12,000
16,000
20,000
24,000
28,000
32,000

GetP used
1,611,264
1,606,878
1,601,930
1,593,240
1,561,755
1,549,369
Pages Read

370.9 /S

341.7 /S

322.2 /S

305.1 /S

294.0 /S

284.1 /S

© Responsive Systems 2006

Results of Simulation for Buffer Pool
Bpool GetP total

Include into new pool

Component: >>> DB2 Buffer Pool Simulation <<<

www.responsivesystems.com

Ratio

__________ BP5
1,639,783

Num. of Hits ApHit
1,465,361 91.0 %
1,471,613 91.6 %
1,474,626 92.1 %
1,473,702 92.5 %
1,448,138 92.8 %
1,441,324 93.1 %

Read 1/0 SyHit
212.4 /S 83.7 %
197.8 /S 85.0 %
187.1 /S 85.9 %
176.6 /S 86.6 %
169.6 /S 87.0 %
163.0 /S 87.4 %

Elapsed
00:
00:
00:
00:
00:
00:

11:
11:
11:
11:
11:
11:

N N N 0 o ©

45

We can put them into a new pool, and have better performance than
just making the pool larger.
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Report Info | Graphic Summary  PoolInfo | Object Info | Expert Tuning | Scan Cost | Sim Graph Analysis | Sim Cluster Anatysis |
Buffer Pool Info
Buffer Pool - BP4 [2ccess Tupe =]
Name | BP4 Seq (1.4%)
Obijects 453
VP Size | 48000
Seq. Access
HP gize | 0 40515
Rnd. Access
ottt | B3RIETH
RID List
o
Threshold Total
ATE,
wpsear [ 80 ERTEATE
HPseqT | B0
owat | 0
Rnd (98.6%)
i}
s Access Type
© Responsive Systems 2006 www.responsivesystems.com 46

Almost all random access for BP4

46
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BP4

Buffer Pool Info
Mame W
Objects 453

VP Size | 48000

HF gz | 0
Cast Out i

Threshold

vesear | 80
Wpseqr | 80
pwor | B0
vowar | @

© Responsive Systems 2006

Buffer Pool - BP4

Seq (1.4%)

Rnd (98.6%)

Access Type

Two dozen analysis graphs....

www.responsivesystems.com

Report info| Graphic Summary ~ Pool Info | Object Info | Expert Tuning | Scan Cost| Sim Graph Analysis| Sim Cluster Analysis |

[ -]
Pool Read /0 by Object Type A
Top Get Pages
Top Seq. Access
Top Randam /0
TopWrite 1403
Top PagesMwiite
Top Indexes-Pages Read
Top |/0 Rates/Sec M)
-
90515
Rnd. Access
FIB4E74
RID List
1]
Total
E.475.133
47

There are many graph options to help the analysis process.

a7
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BP4

Buffer Pool Info
Name | BP4
Objects 453

P Sige | 48000
HP Siga | 0
Cast Out i

Threshold

vpsenr | 80
HPseqT | B0
pwor [ 50
vowar [ 0

© Responsive Systems 2006

ReportInfo | Graphic Summary ~ Pool Info | Object Info | Expert Tuning | Scan Cost | Sim Graph Analysis | Sim Cluster Anatysis |

Buffer Pool - BP4

IDKIDMD2. IDKIDEN

CH2CH202 CH2CRNI1

ESESID2 ESIMS2XI

HPTHPTD2 HPTEPTI

MPIMPIDZ.MPIMPICI

ESESIDZ.ESIMS211

CH2CH202 CH2CPAN

TRKTRKDZ.TRKCDLCI

THTTXTDZ TXTTX4ACI

TRKTRKDZ TRKCDEI

E
1595 1895 2195 2495 2795 3095 3395 3695 39.95 4295

Highest 10 Rates/Sec

www.responsivesystems.com

Seq. Access
90515

Rnd. Access
E384674

RID List
o

Total

B475183

Sync /0
370055

48

The heaviest I/O objects in BP4
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BP4

Report Info | Graphic Summary | Pool Info | Object Info | Expert Tuning | Scan Cost  Sim GrapnAnarysss] Sim Cluster Analysis |

Largest I.|ﬂx‘.'u’nrkSet| Smallest WMax WorkSet  Optimal Pool Sizes 1 Largest Imprnvementnbjeds}

Pool Size Versus Read 10 Rate
444.30

441.50
438.50
43550 .80
43250
420.50
426.50
423.50
42050 80
417.50
41450
411.50 80
408.50
405.50
402.50
3%9.50
396.50 00
393.50
390.50
387.50

.80

70

|

38000 39000 40000 41000 42000 43000 44000 45000 46000 47000 43000 45000 50000 51000

© Responsive Systems 2006 www.responsivesystems.com

52000

" SpsHitRatio VDHala C:ABptorE_Runtime\BFT Graph_Files' " bp3-vs2 and ide. sim Sim#t 1 =

49

Overall summary, few pools, two heavy 1/O pools
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One large

Report \nfnl Graphic Summary I Pool Info | Object Info | Expert Tuning | Scan Cost | Sim Graph Analysis  Sim Cluster Analysis |

Pool Usage Intent Sim# Pool Size Clu
 Sequential & Rerdom 5 ;Bsmg.vs_ﬂunume\ﬁPmraph_F.les\hhps-vsz ad G ]
Cluster Info

Clusters Objects

_ Smallest Max | Large:

| Object | M ik 5]
IDHIDMD 2 DBAIDMIDIA 15636

[Type:
|

One large object — perhaps this should be moved out...

© Responsive Systems 2006 Www.responsivesystems.com 50

One very large random object. Perhaps we should simulate moving it
out of this pool.
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Make the pool larger

Reponlnlo} Graphic Summary] Puul\nfo] Object Info I Expert Tuning 1 Scan Cost  Sim Graph Analysis ‘ Sim CIusterAnalysls]

Largest r.laxWorkSet] Smaliest Max WorkSet  Optimal Pool Sizes I Largest \mpmvememumectsl

Pool Size Versus Read |0 Rate
473.50

 SysHitRatio & 870 Fats C:ABptaivE_Runtime\BPT Graph_Filesjjgipiatbnd nomal.sim Simlf [2 il

47220
452.20
30
45220
44220 50
43220
42220
B0
41220

402.20 130

392.20 40

38220

.20

46000 soooo s2000 54000 Se000 SE000 60000 82000 54000 86000 GE000 Too0o 72000 T4000

© Responsive Systems 2006 www.responsivesystems.com

78000
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How many I/Os can we save by making the pool larger?
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Bpool Size GetP used

12,000 139,769
14,000 137,578
16,000 134,934
18,000 134,082
20,000 132,577
22,000 130,489
Bpool Size Pages Read
12,000 94.8 /S
14,000 82.0 /S
16,000 70.9 /S
18,000 62.0 /S
20,000 54.5 /S
22,000 44.3 /S

© Responsive Systems 2006

Results of Simulation for Buffer Pool

Bpool GetP total...........

Put it into a new pool

..BP6
_______________ 162,392
Num. of Hits ApHit Ratio
123,354 88.3 %
122,590 89.2 %
121,677 90.2 %
121,914 91.0 %
121,396 91.6 %
120,368 92.3 %
Read 1/0 SyHit Ratio
30.6 /S 58.0 %
28.0 /S 63.3 %
25.0 /S 67.9 %
22.8 /S 71.9 %
21.0 /S 75.1 %
19.2 /S 79.6 %

www.responsivesystems.com

Elapsed

00:
00:
00:
00:
00:
00:

Norm.

10:
10:
10:
10:
10:
10:

Ti
19
16
11
09
06
02

1/0

13.
12.
11.
10.
9.
8.

6
5
3
4
6
9

me

Rate

%
%

%

Moving to a new
pool provides
better overall
performance

52

Moving the object into a new pool, gives better performance than just

making the original pool larger.
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Eliminating I1/O Saves Money !!

Cost Savings per Year
based on DB2 I/O Rate reduction Vo
Rate/Sec
$2,000,000 100
. @ 200
$1,500,000 + 0500
2 : B 750
= $1,000,000
3 E @ 1000
$500,000 | B 1500
i 0 2000
$0 |
$25 $30 $35 " 2500
& 3000
$ per CPU Minute

53
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These I/O rate per sec savings, up through 1,000 per second, have
been achieved by clients using Buffer Pool Tool.
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Last large System — Tuning Now....200M GP/Hr

Ef‘{- Buffer Pool Tool for DB2 - BPO

Report info | Graphic Summary | Pool nfa| Object nfo | Expert Tuning | Sean cost | | |
Collection WID/Sec | Pageswiite wiite [/0s | Pages Wiitten | &
E 0.0 1.50 2 3
EP1 1.797.00 3618533 72 734 326365 1613 573 2904 16636
2006-02:27 :
Date EP2 174118 1207515 113379 271 15393 11.03 1491 1986 29603
BP3 582 495508 357766 934 1047 000 000 0 a
Time 1201:26 BP4 3453 130087 2% 56 63836 01 7.05 20 141
EPS 25549 1997672 1} 913 45983 0.00 0.00 o 1}
EPE 488.21 50E337 218 7B 84299 012 587 21 17
Elapsed
Time 00:02:00 BP7 991 19927 5 516 1791 004 1513 8 121
[ 32040 1439384 43643 567 53484 1006 18.40 181 33319
EP3 555.14 578578 18 813 9993 003 183 [ i
EP10 389.24 144112 27 413 70064 0m 3.00 1 3
System Info BP11 4286 G4E021 25481 345 9179 258 1093 465 5082
BP12 150.82 367332 a 758 ZN47 0.00 0.00 i} a
System sve2
Sub System DPw2
DB2 Version 81
DS Group DFw&
K| i
Total 4K Buffers 546,000 Total ReadMWrite 10 1,134,788 Total Get Pages 10,062,332
Overall Sys Hit Ratio 71.66 Total ¥Os per second 6,304.38 «——
Total Updates 619,080 Pages per write 11.77
© Responsive Systems 2006 www responsivesystems.com 54

This system is over 200Million Getpages/Hour, with a very high I/O

rate.

54




Responsive Systems - Performance Software that Works!!

Last large System - after Tuning .. 223M GP/Hr

7 Buffer Poal Tool for DBZ - BP2Z

Report Info | Graphic Summary| ool info] Object Info | Expert Tuning | Scan Cost| | |
Collection Pool_|RiDySec |Gel Pages [Updates [HitBabo [y0 [wioysee [Pagespwiite [wite 105 [Pages Witten | 4
B8R0 747 62196 109 794 1906 000 000 0 0
821 10563 541602 33 3 PR 20 38 1020
Date 2006-07-13
883 218 EgIEGA
Time 135014 8PS 921 2540312 0.00 0.00 0 0
BF% 20895 9esee7 0 443 ] 0
8P7 145 1731 014 2.6 k] 764
‘;:EP““ [ oees  |gFe 14564 123651 3362 25.09 8574 215079
i =) 19070 A4I507 24 a4 50693 an 167 3 5
8r10 145.45 39983 ] 629 37091 000 200 1 H
8211 1132 BMWEM3 11167 65 28302 359 1351 415 16941
ge12 785 754402 0 192 200 000 000 0 0
SRS 8913 BlE8 128920 308 g 2088 (] 1381 n 153
[ svez | |Een4 278 339407 1499 547 70427 038 1459 2] 1357
System -
Sub System CiPwW2
DBz Version| 01
DE Group DOIFWG
<11 E|
Total 4K Huflers 744,000 Total Read/write 103 841,006 Total Get Pages 15,813,806
Overall Sys Hit Ratio BE13 Tolal 105 per second 3,298.06 «—
Total Updates 828,294 Fages per write 18.88
GP rate is up 10%, 10 rate decreased 3,000/Sec
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This system is over 223Million Getpages/Hour, with a greatly reduced,
but still high 1/O rate.
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Buffer Pool Tool V8.3

* New Features and Capabilities

— Prediction of Group Buffer Pool performance

* GBP performance itself, at varying sizes, and how the
varying sizes impact the local pools on all the members

« Reports — actual object access and usage across all the
members of the group

» Processes the concurrent activity for Groups up to 32
members

» Cross system replication factor — simultaneous cache
frequency of pages in local member pools

— Up to a 50% reduction of both elapsed times and CPU for
Statistics and Simulations
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Buffer Pool Tool V8.3

* New Features and Capabilities - Continued
— Partition Performance Analysis
« Statistical analysis at both Object Summary and Partitions
¢ Simulation/Prediction of I1/O performance at the

Object individual Partition level

— Perform up to 16 different pool size simulations in one pass
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Pool Data | G8P Data |

CLASST

o ——

POOLT
a
Auto REC
[
Cache

e

"+ Buffer Pool Tool for DBZ - BP1

© Responsive Systems 2006

BPTV8.3 Group Buffer Pool Data

Report Info | Graphic Summary  Pool inta | Object Info | Expert Tuning | Scan Cost| V0 Cost| Sim Graph Analyss | Sim Cluster Analyss |

Data Entries
Duplex Data Entries Secondary
E | 53 [as

Diractory Entries
Check Paint Directory Entries Secondary
| H | 20669 | 20669

4K Pages
Directory Data Ratio 4K Pages SBecondary
|5.o | 6144 |c.|4a
GEP Hits % Getpages Hit

| 5470

nm

Adding the GBP hit ratio and other data....

www.responsivesystems.com
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Additional data about GBP performance has been

added.
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Buffer Pool Info
Mome| BPT
Objocts | 0%
Bufiers | 5000
i

Foalhgt | LA

Threshold
wesgar | 90
owaT | 50

vowar [0

Pool Data | GBP Data|

© Responsive Systems 2006

%y Buffer Pool Tool for DB2 - BP1

DOT26TES 0 10726TE XA233R

D1881TES Q11881TE XAZXIR
DOT26TES @DBOBAD TOT26TES
DOT2GTER. @004 TOTZ6TER
DOTZSTEL @0B0BANT . TOT26TEL
DOTZETE]. @DBOBAN TOTZGTES
DOTZETEZ @OBDBANZ TOT26TED
DOT26TEX @DBOBAD TOT26TEX

DOTZTET Q10726TE XARS1A

Buffer Pool - BP1

DOT26TEL.@DBDBAN1 TOT26TEL

S6.00 45500 285500 1256.00 1655.00 2056.00 2456.00

Top GEP Hits

www.responsivesystems.com

BPTV8.3 Group Buffer Pool Object Performance

Repnrll'm] Graphic Summary Poal InToI:]h,er.l lnm] Expert 1un|ng] Sran (:m[l b‘()::nstl Him Graph Analvm] =im {:Iustera’\nalrsls]

Top GEFHIs  »
S

-

Seq. Access

159456

Rnd. Access
FBSKHZ

RID List

EH

Total

FHI-“HU

Syne 1D

Shows the Top 10 Objects that had pages retrieved from the GBP
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The bar for any object can be double-clicked to drill down to the object

performance data.
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BPTV8.3 adds I/O Cost Analysis Tab

.ﬂ' 1 Buffer Pool Tool for DBZ - BP1

L EX|

Report Info | Graphic summwl Pool lnral Object Info | Expert Tuning | Scan t?ngl] (s} lel Sim Graph mmlxl Sim Chuster Anakysis |

Collection Fool_|RIO/Sec |Gl Pages [Updates [HilAsbo [V0 [WIO/Sec |Pagoesfwale Wil [0s_[Pages Wallen A
OF0 1000 205140 12664 2 5102 053 477 155 739
e a17ha0 151066 02
2.
Dale H0E017 Torg 010 503 G474 978 27 0.00 0.00 0 0
Time 153225
Elapsed ———————
Time o042z

., Buffer Pocl Tesl for DB2 - BP4

] d
Report Info | Graphic Summary| Pool Info| Otject nfo | Expert Tuning | Scan Cost | VO Cost]| Sim Graph Analysis| Sim Ciuster Analysis |
Overall Collection Time = 252,000

System CPU Seconds Cost= 12405
Projected System 24Hr IO CPU Cost= 409.03 BP1 CPU Seconds Cost= 1.076
Projectad System 24 Hrs 10 Delay = 508540 System 10 Dalay Sacs = 15,42
System 10 Cost  Pool 10 Cost
Ofject Name [Poal
PR A L TR T A

[Tetarva [GriSecCost [I0EspSec | 2aHrs 0 uew-a |

© Responsive Systems 2006 www.responsivesystems.com

60

Several sets of information are available in the new version, and some
existing information sets have been expanded.

Note the 10 Delay Secs information, both for the collection period, and a 24
hour projection.
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BPTV8.3 expands existing presentation data
with 24 hr projections

%y Buffer Pool Tool for DBZ - BP1

Overall Collection Time = 262,000 System CPU Seconds Cost= 1.7785
Projected System 24Hr Scan CPU Cost = 606,51 BP1 CPU Seconds Cost= 053
© Responsive Systems 2006 www.responsivesystems.com
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Projecting a 24 hour CPU cost for Sequential Scan in your system.
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BPTV8.3 Partition Analysis — highlights objects

Report info | Graphic Summary| Pool info Object Info ]l’nperl Tuning | Scan Cost| V0 Cost| Sim Graph Analysis| Sim Gius

Object Data | Partibon Data |

Type [Oject | Seq Acces[Find. A D1215TCZ. @DBDBAN. TIZ15TCZ

T DI215TC0. 44310 Rnd (0.1%)

| DOT2ETER.L o 2

T DRETCG 20740

T DOT2ETER. 19376

i DAT2ETER ( [ ¢

T D2390TEE - 17725 1

i DO7FZRTER [ ik

T DI21STC 14070

T DOFZRTER 1230

T DI215TCIL 12064

i DOFZRTEZ ( a4 i

| DO72ETESL 1) 1t

T DOFETEQ [

T DIZISTFFR.L 6768

] D188 TED, [ [

T DI215TCL. 4200

] DOT2ETERS [

| DOF2ETER.L 1375 F

i DATIETER [

| D18B1TET o

i DIGRITRT 145

| D1EBITED. %9 i

T DO72ETEZ [ [ o Seq (99.9%)
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The Object Info tab highlights objects that are partitioned. Selecting an
object, then clicking the Partition Data tab takes you the panel

that shows you the activity for each individual partition....

All columns on this panel can be widened to see the full object name, and all
column headings can be “clicked” to sort data

into ascending or descending order.
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BPTV8.3 Partition Analysis — Partition data

"; Buffer Pool Tool for DBZ - BP1
Reportinfo | Graphic Summary| Pool Info Gbject Into | Expert Tuning | Scan Cost] 110 Cost| Sim Graph Anatysis| Sim
Ouject Data Parttion Data |

D16 TCZ@DBDBAM . T1216TCZ
Rid (0.1%)

4 MANGTCZ S
4| D1215TC2e
10 DI2ISTCZ 4

Sieq (117 3%)
Access Type
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Access and performance data can easily be obtained at the Partition level.
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Tuning your System with
the
Buffer Pool Tool for DB2

Joel Goldstein

Responsive Systems Company

joel@responsivesystems.com

Wwww.responsivesystems.com
732-972-1261
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Based in Morganville, NJ we can be reached through the web, or by calling
732-972-1261
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