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Analyzing SAS Performadgenda

A General Performance Solution Methodology

A System Considerations

A Application Considerations & Tips
Architectural Concepts & Specific Ideas Covered.
A Out of scope today: SAS/Access, N-Tier
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Performance Solution Methodology
Overview

1. Define & Document performance complaint
2. Understand Environment

3. Capture Facts on how the application performs
In the environment T understand hot spots

4. Make changes to address hot spots

1. 1 change at a time, retest after each change.
2. lterate

5. Document and agree on solution
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Performance Solution Methodology

1) Problem Definitto®oal

A Understand the complaint and define the problem in
detall

A Not
AnSAS i s sl owbo
better
nNnOne or twice a week on averag
Enterprise Guide, it seems to take 3-4 times longer than it
usually doeso

A Good things to include in definition:
How often I sometimes or always?
How much?

Who for i all users or specific users

]
]
]
1 Has it always been like this, or is this new?
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Performance Solution Methodology
1) Problem Definiti€o Goal

A Define the performance/behavior that will resolve
the problem.

nWe want to have consisten:
NThe Job must run 1 nside 3
A Understand any constraints

NnWe canot upgrade hardwar e
NWe have no budget to make
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Performance Solution Methodology
2)Causes of Performance Problems

A First Level Cause i Resources bottlenecks

A There are 4 system resources to check when it
comes to bottlenecks

A Root Causes

A System Issues
A Application Issues

A Solutions need to address root causes to be
effective.
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Performance Solution Methodology
System Resources

A CPU(s)i x Cores
A Brain

A Memory i x GB
A Fast local storage

A Disk 1 1/0
A Large storage

A6 S| acedss

A Network

A Connects distributed
systems

A May connect disks
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Performance Solution Methodology
Environment Definitions

A Get a detailed definition of the hardware layout
A Model number, number of processors, amount of RAM
A'1/0 subsystem layout
A Operating system release and kernel parameter settings

A Get a clear understanding of how SAS is being
used

A Where is the data? What format is it in?
A How do users use SAS?
A How many users at any given time on the server?

A Do users run on just one server or in a multi-tiered
environment?

A Do users access other products (web servers, RDBMSSs)
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Performance Solution Methodeldgpture Facts
Getting System Information

A ask your administrator (processor, RAM,
storage, physical di sk | ay

A -find useful information with system commands
A

A
A
A



@ System Information

File Edit Wew Tools Help

Systern Surnmmany = W alue

Hardware Resources 05 Mame Microzoft Windows =P Profeszzional

Companents WYersion A.1.2600 Service Pack 2 Build 2600

Software Ernvironment 05 Manufacturer ticrozaft Corporation

Internet Settings gystem ma”"ef ESﬁFFGE

: T wztem Manutacturer ell Inc.

Office 2003 Applizations System Model Latitude D520
Syztem Type #06-based PC
Processor w36 Family & Model 15 Stepping & Genuinelntel =
Processor w06 Family B Model 15 Stepping B Genuinelntel =
BIOS Yerzion/D ate Dell Inc. A04, 18 2/2006
SMEIDS Verzion 2.4
Windows Dlrectory CAWAM DS
Syztem Directarny C:AWAMDOW S\ sustem 32
Boot Device YDevicehHarddizkW olume
Locale Auztralia
Hardware dbstraction Laver  “erzion = "5.1.2600.2180 [xpzp_zpZ_ rtm. 040803-
Izer Mame RO ™hezabfg
Lime -~ one ALS F asterm Davlight Time
Total Phyzical Memaorny 307200 MEB
Bralable PRyzical temony B0 GE
Total Virtual Mernary 200 R
Ay ailable Wirtual b emory 1.96 GEB
Fage File Space 483 GE
Fage File C:\pagefile. sps

4

Firnd what: | Cloz= Find

[ ] 5Search selected categom only [ ] Search categony names only
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Performance Solution Method@agyure Facts
System Considerations

A Use a host based Performance Monitor together
with your SAS system options

A Once you know where the bottleneck is, there
are two possibllities:

A Add /tune resources
A Reduce resources required

Solving SAS Performance Problems: Employing Host Based Tools

Anhttp://support.sas.com/rnd/scalability/papers/TonySUGI31 20060403.pdf.
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http://support.sas.com/rnd/scalability/papers/TonySUGI31_20060403.pdf

GSas

THE
POWER
TO KNOW.

Analyzing SAS Performance
ATuning your box(es) is gr e

A most benefit is from improving the application

A spaghetti code
A Poorly tuned sgl queries
A Moving too much data too many times

12
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NOTE: The data set WORK.TESTHas 100

Analyzing Application PerfornigDapture Facts

The SAS LOGULLSTIMER option

Real Time
options compress=binary; Is clock time
data test (compress=binary);
length varl - var1000 3;
array var varl - var1000; User CPU Time iIs

do j=1 to 1000; . : :
do i=1 to 1000: time CPU is working
var{i}=int(100*ranuni(0)); for you
end; ) .
output; System CPU Time Is time
end,

System is working on your
behalf

run,

bservations and 1002 variables.

NOTE: Compressing data set WORK.TEST decreased size by 27.54 percent.

Compressed is 150pages; - comtpressed would require 207 pages.

NOTE: DATA statemenjtsed (Tefal processtime):

real time 1.07 séconds
user cpu time .28 secends
system cpu time seconds
Memory 803k

13
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Analyzing Application PerfornigDapture Facts

Analysing SAS Logs & Understanding FULLS

A SAS Support Website has valuable detailed
iInformation, and experimental %logparse tool.

http://support.sas.com/rnd/scalability/tools/fullstim/index.html

3 FULLSTIMER SAS Option - Microsoft Internet Explorer

File Edit Miew Fawarites  Tools  Help
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FOCUS AREAS FULLSTIMER SAS Option

° Base SAS i The SAS System provides the FULLSTIMER option to collect performance statistics on each ZAZ step, and far the job as av
@ Data Visualization L thern in the SAS log. It is irmportant to note that the FULLSTIMER measures only give you a snapshot view of performance at
& Enterprise Management © job level. Each SAS port yields diffierent FULLSTIMER statistics based on the host operating systern. See the SAS host sper

Integration . documentation for the exact statistics offered. FULLSTIMER is invoked as a SAS option and takes effect after the option invor
o Migration would like to have the performance statistics written to a SAS data set, download this ZIF file which contains the experiments

LOGPARSE macro.

o S_cnlnl:-ility & Performance

LoPapers YWhy start with the FULLSTIMER aption far monitaring? The best reason is that it tells you what is happening with the SAS sy
Lo Grid Computing speciﬁ;ally. The.statiatica it prnvide; are at the jub stgp and can help pinp.nint p.erfnrmance problems down to the step. This |<
eSS CCESS Softwars helpful in narrowing troublesome activity, and relating it to what your code is telling the system to do. (Mote: If the test execut

expensive, high impact to the environment, and is not easily set up, the SAS session monitoring can be done simultaneously
system performance monitoring.) FULLSTIMER measures can be used to help determine if more in-depth performance maonite

LeSASICONMECT Software
LePlatform Suite for SAS
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Improving Application & System Performance

Understandi8AS® I/O Characteristics

A Large sequential reads and writes

A High volumes of data processed

A SAS does not pre-allocate storage

AOSb6s file cache is used fc
A Large number of temporary files generated

A Standard OS files created

A Single writer thread per SAS session T
occasional multiple reader threads

15
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Improving Application & System Performance

Tuning I/© System Level Opportunities

A 1/0 is the major source of performance issues

A Use multiple 1/0 paths

A Work
A Utilloc
A Permanent data

A Use Direct I/O

Best Practices for Configuring your 10 Subsystem for SAS®9 Applications
http://support.sas.com/rnd/papers/sgf07/sgf2007-iosubsystem.pdf

16
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Improving SAS 1/O Throughput by Avoiding
Operating System File Cache

See SAS Global Forum Paper:

A http://support.sas.com/resources/papers/proceed
INgs09/327-2009.pdf

A If you have datasets > 2G then it will especially
apply
A Applies to 9.1.3 SP4+ for Windows

A Can resolve read I/O errors on 32 bit Windows

A Enhancements in 9.2 for UNIX especially

17
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Example of Direct I/O

SAS Run Run 1 Run 2 Run3 | Run4 | Run 5 | Average
NOSGIO BUFNO=1 (default) 40.68 40.81 3756 | 4323 | 40.74 40.60
SGIO BUFNO=3 57.27 59.10 57.99 | 58.10 | 59.71 58.43
SGIO BUFNO=20 31.01 35.31 31.03 | 3104 | 30.73 31.82
SGIO BUFNO=50 29.35 30.06 30.26 | 3023 | 3002 20.98
SGIO BUFNO=100 29.23 28.68 2850 | 2957 | 29.73 29.14
SGIO BUFNO=500 2951 27.73 2779 | 2788 | 27.93 2817
SGIO BUFNO=1000 27 .43 28.10 2754 | 2804 | 2823 27.87
SGIO BUFNO=5000 2878 28 37 2839 | 2892 | 268,74 28 .64
SGIO BUFNO=10000 2868 28.76 2865 | 2867 | 28.81 2871

18
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Improving Application Performance
Minimize the I/O bottlefiddke Dataset Compression

A OPTIONS COMPRESS=YES|NO

A OPTIONS COMPRESS= Binary | Character

A Binary compressioni uses RDC (A RoOSs
V'S . RLE (ARun Length Enc

1 Compresses repeated patterns of data in a row
1 Good for numeric data 1T especially with missing values, or small

integers

> v

19
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Improving Application Performance
Understand SAS Processing Architecture

Memory

DISK

A Traditional SAS Program is constructed from Data/Proc Steps

A Only linked by the data sets they work with!

DATA

STEP

PROC

SUMMARY

PROC
SQL

PROC
SORT

A

N

write

read

/

\

\

write

read

/

\

\

write

write

/\

read

/

\

read

/

\

[

Start
data set
1

Work
data set
2

Work
data
set 3

Work
data set
4

4

End
Data
set5
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Improving Application Performance
Use Views to Reduce I/O

A With Views, we ELIMINATE writing temporary data.
A With Views we ELIMINATE reading temporary data

>
| -
2 DATA PROC
& PROC | PROC
L STEP " SUMMARY SQL " SORT
= VIEW : View g
read

read
(if) Start Work End
— data set data Data
a 1 set 3 seth

21
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100 data ratio/ view=ratio ;
E I 101 set sasuser.census (keep=children income gender
Xamp e 102 where=(income >0));
103 drop children income;
104 if children>0 then do;
105 IncomePerChild =income/children;
106 ChildStatus  ='With Children’;
107 end,;
108 else do;
109 Childstatus ~ ='No Children’;
110 IncomePerChild =income;
111 end,;
112 run;
113 proc means median data=ratio ;
114 class gender childstatus ,
115 var incomePerChild ;
116 run;
A Without View A With View
A Total 17 min A Total: 6min
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Improving Application Performance

Pipe Libraries & MPCONNECT

A Allows multiple SAS Sessions to A
one to another

LIBNAME pipel sasesock ":saspipel” :

g“ > DATA STEH SAS Sessionl ‘ Pipes
GE) sas bl PROC \
E Session 2 SUEAAR [
. PROC
SAS Session 3 SoL
SAS Session 4 l.) PROC
SORT |\
(%) Start Table End Table
5 See http://support.sas.com/rnd/scalability/connect/mp.html
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SQL Performance Tips

A DI Studio creates views by default

A Views on views on views can obscure information from
SQL Optimiser

A If performance is poor, try creating tables as input into
joins.
A Understand what SQL optimiser is doing by
using _method

A Search on support.sas.com for details

24



GSas | .

Performance and Indexes

A In retrieving data via where clauses, indexes
typically only help with small subsets (<10%)

A Use OPTIONS MSGLEVEL=I to check if indexes
are being used.

A Base SAS tables rebalance indexes on in-place
updates & deletes (using SQL or Modify)

A This can get expensive if many indexes defined

A SPDE indexes do not automatically rebalance i may
give superior performance.

25
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What's New In the SAS 9.2 Scalable
Performance Data Engine

A Binary Compression now supported
(SPDE compresses at a Block Level, not observation level)

In Memory

New observations

Block of
observations to
be compressed.

Size is
determined by
|IOBLOCKSIZE=
option.

On Disk

~J

Blacks of
comprassed
data, each
smaller than
the block in
MEemaory.
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