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Performance Tuning

Performance Is user expectations of a
job completion In a given system
Performance tuning is tweaking the
system parameters (Hardware, OS,
Application and the job) to achieve
the user’s expectations

It Is an iterative process




Performance Tuning Situation

Base job iIs faster than SPDS
Unpredictable runtime

Variance in real CPU% and
User+System CPU%




What do we check

CPU

Memory

10

Disk

Application

Databases (Queries, Connections)




Performance Monitors

[0 What do we use to monitor the CPU, Memory, 10O,
Disk utilization etc.

B vmstat

netstat

jostat

topas

nmon

[0 Usage: nmon -f -s 30 -c 300 -t

[0 Nmon analyser:
http://www.ibm.com/developerworks/aix/library/au-
nmon analyser/

Sar
-dtrace (on solaris)
Options fullstimer in SAS Code
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Processes SASServer 8/26/2008
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CPU Usage

[0 User %
[0 System %

0 Wait%

[0 Runqueue Depth




I\/I e m O r wrnstat -5 3781375411 total address trans. faults
wmstat -5 7184512054 page ins
wmstat -5 4644880093 page outs
wmstat - 203009 paging =pace page ins
wimstat -5 1153696 paging space page outs
vmstat -5 0 total reclaims
D Pa‘ge Scan Rate (VmStat) wmstat -5 1650301143 zero filled pages faults
. - - wmstat - 20572 executable filled pages faults
O Swapplng ACtIVIty (IOStat) vmstat - 28402938186 pages examined by clock
wmstat -= 19718 revolutions of the clock hand
wmstat - 9473171833 page=s freed by the clock
wmstat -= 26908251 backtracks
@Vmstat - 8840341 free frame waits
; . |wmstat -5 0 extend XFT waits
Page scan:free ratio |, ;. 150220985 pending 140 waits
vmstat -5 11785776111 =tart I.0=
16 vmestat -2 603675494 iodones
wimstat -5 207585115 cpu context =witches
14 vmstat - 1971010553 device interrupts
wimstat -s 172901322 =zoftware interrupts
wmstat -5 1496674504 decrementer interrupts
12 wmstat -5 2384777 mpc—sent interrupts
wmstat -= 2384717 mpc-receive interrupts
10 wmstat - 695071651 phantom interrupts
wmstat -5 0 traps
vmstat -5 107259634572 =v=calls
8 wrmstat -i
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|O and Disk

Check throughput

Disk %busy
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Monitoring tool - topas
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Application l

A

Cwerall SAS System
real time (Secs) B248
user cpu time [(Secs) 281
F I I - - system cpu time {Secs) 19
— u Stll I ler Optlon Mernory(k) 16511
NOTE: PROCEDURE SOL used (Total process timel: Page Faults 274
e e HT I Page Reclaims 20453
ra}g;';ﬁg cpu time 5:04.29 PEE F'EIQE SWEIFIS . 0
Page Faults 52924 Yoluntary Context Switches 239726
Eggg 253;2””5 _ %?083 Invaluntary Context Switches 30205
Tovanuniiry Comext awitches 399586 Bl Anput: Bierations i
Block IEUT operar o \Block Output Operations | O
Eefore
Proc Surnmary by [Proc Summary by
Data Step to Create all Froc Sort by H= codes all HZ10 Q7Y ATY2  |PROC 300 to create
Recoards Proc Farmat Character Yariables  |numeric variables STATMOYR indexes
Thread 1 14851
Thread 2 149.14
Thread 3 161.23 :
Thread 4 154,54
Thread 5 161.34
Thread B 174.45
Thread 7 17435
Thread 8 17057
Thread 9 164.05
Thread 10 167.28 | 0.96]
Thread 11 179
Thread 12 188.11
Thread 13 185
Thread 14 190
Thread 15 204
Thread 16 191
Thread 17 194
Thread 18 188 1.81




Recommendations - Hardware

Hard disk striping — Use both
hardware controller and software
striping

RAIDO or RAID10 for WORK and
UTILLOC file systems

= http://www.acnc.com/04 01 10.html

4Gigabit fiber channels recommended

= http://www.fibrechannel.org/OVERVIEW/har
dware.html




Recommendations - OS

0 WORK
B Use a separate file system other than /var
B Size of work file system should be 2 to 3 times bigger than
your largest job size
0 UTILLOC
B Create smaller file systems to use with UTILLOC. The size of
the all the file systems should be equal or greater than the
combined size of the datasets which use UTILLOC
B Number of file systems to be used should equal to the number
of CPU count
B Checking cpu count
O bash$ Iparstat
O System configuration: type=Shared mode=Uncapped smt=0n Icpu=8
mem=16384 psize=8 ent=2.00
O %user %sys %wait %idle physc %entc lbusy app vesw phint
===
O 485 48.8 0.3 2.4 0.27 13.7 10.6 6.39 6403252110 505482495
B Summary, Sort, DMREG use UTILLOC




Recommendations - OS

Use different fiber channels for WORK

and UTILLOC file system usage other
than the data

21B max size for a file system

Paging space (Virtual Memory) should
be at least equal to physical RAM and
can be 2 to 3 times when possible




Recommendations — OS

IBM recommended parameters for
AlX

|Eh

WhAD Parameters SASServer]|SASServer? [recommendation

lru_file repage ] 1
strict maxclient 1 0
strict maxperm 0 0
naokilluid 0 a
minpermo 10 15
maxclient% a0 il
maxperm il Al

minfree GE0 GE0




Recommendations - Application

For SPDS

Use data paths, index paths and metadata
paths in SPDSserver parm and libname parm
files

The number of data paths should be equal to the
number of CPU count

Set maxwhthreads to CPU count
Use tmpdomain parm in spdsserver parm file

The minpartsize should be calculated to fit the
most job sizes.

To eliminate the traffic over the network for
certain SAS procs, use client on the same
system where SPDS Server is running.




Recommendations — SPDS File

System structure

{ SPDS file system architecture
datapath datapath datapathl || datapathi
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References and further reading

http://www.sas.com/partners/directory/sun
/sas9_on_solarisl0_superheroes paper.pdf

http://www.sas.com/partners/directory/sun
/v9on9.pdf

http://www.sas.com/partners/directory/sun
/sugi28.pdf
http://www.sas.com/partners/directory/sun
/performance/index.html

http://www.sas.com/partners/directory/ibm
/AIXTuningGuide.pdf




Questions?

Contact Basha.Shaik@gmail.com




