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Analyzing SAS Performance - Agenda

ÁGeneral Performance Solution Methodology

ÁSystem Considerations

ÁApplication Considerations  & Tips

Architectural Concepts & Specific Ideas Covered.

ÁOut 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 ïunderstand hot spots

4. Make changes to address hot spots

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

2. Iterate 

5. Document and agree on solution
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Performance Solution Methodology

1) Problem Definition & Goal

ÁUnderstand the complaint and define the problem in 
detail

ÅNot
ñSAS is slowò
better
ñOne or twice a week on average, when I run a task in 
Enterprise Guide, it seems to take 3-4 times longer than it 
usually doesò

ÅGood things to include in definition:

īHow often ïsometimes or always?

īHow much?

īWho for ïall users or specific users

īHas it always been like this, or is this new?
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Performance Solution Methodology
1) Problem Definition & Goal 

ÁDefine the performance/behavior that will resolve 
the problem.
ñWe want to have consistent response timeò
ñThe job must run inside 3 hoursò

ÁUnderstand any constraints
ñWe canôt upgrade hardwareò
ñWe have no budget to make any changesò
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Performance Solution Methodology 

2) Causes of Performance Problems

ÁFirst Level Cause ïResources bottlenecks

ÁThere are 4 system resources to check when it 
comes to bottlenecks

ÁRoot Causes

ÅSystem Issues

ÅApplication Issues

ÁSolutions need to address root causes to be 
effective.
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Performance Solution Methodology 

System Resources

ÁCPU(s) ïx Cores

ÅBrain

ÁMemory ïx GB

ÅFast local storage

ÁDisk ïI/O

ÅLarge storage

ÅóSlowôaccess

ÁNetwork

ÅConnects distributed 
systems

ÅMay connect disks

SAS is I/O bound
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Performance Solution Methodology 

Environment Definitions 

ÁGet a detailed definition of the hardware layout

ÅModel number, number of processors, amount of RAM

ÅI/O subsystem layout

ÅOperating system release and kernel parameter settings

ÁGet a clear understanding of how SAS is being 
used

ÅWhere is the data?  What format is it in?

ÅHow do users use SAS?

ÅHow many users at any given time on the server?

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

ÅDo users access other products (web servers, RDBMSs)
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Performance Solution Methodology  - Capture Facts

Getting System Information

Á ask your administrator (processor, RAM, 
storage, physical disk layout, é)

Á -find useful information with system commands

ÅSolaris: prtdiag

ÅAIX:   lsattr, lsconf, oslevel

ÅLINUX : /proc/cpuinfo, /proc/meminfo, /proc/slabinfo, 
/etc/issue  

ÅWindows:  Ą start Ą run Ą msinfo32 
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Performance Solution Methodology- Capture Facts 

System Considerations

ÁUse a host based Performance Monitor together 
with your SAS system options

ÁOnce you know where the bottleneck is, there 
are two possibilities:

ÅAdd /tune resources

ÅReduce resources required

Solving SAS Performance Problems: Employing Host Based Tools

Áhttp://support.sas.com/rnd/scalability/papers/TonySUGI31_20060403.pdf.

http://support.sas.com/rnd/scalability/papers/TonySUGI31_20060403.pdf
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Analyzing SAS Performance

ÁTuning your box(es) is great, but é..

Ámost benefit is from improving the application

Åspaghetti code

ÅPoorly tuned sql queries 

ÅMoving too much data too many times
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System CPU Time is time 

System is working on your 

behalf

Real Time 

is clock time

User CPU Time is 

time CPU is working 

for you

1    options compress=binary;

2    data test (compress=binary);

3    length var1 - var1000 3;

4     array var var1 - var1000;

5      do j=1 to 1000;

6        do i=1 to 1000;

7        var{i}=int(100*ranuni(0));

8      end;

9      output;

10     end;

11   run;

NOTE: The data set WORK.TEST has 1000 observations and 1002 variables.

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

Compressed is 150 pages; un - compressed would require 207 pages.

NOTE: DATA statement used (Total process time):

real time           1.07 seconds

user cpu time       0.28 seconds

system cpu time     0.14 seconds

Memory                            803k

Analyzing Application Performance ïCapture Facts

The SAS LogïFULLSTIMER option
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Analyzing Application Performance ïCapture Facts

Analysing SAS Logs & Understanding FULLSTIMER

ÁSAS Support Website has valuable detailed 
information, and experimental %logparse tool.

http://support.sas.com/rnd/scalability/tools/fullstim/index.html
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Improving Application & System Performance 

Understanding SAS® I/O Characteristics

ÁLarge sequential reads and writes 

ÁHigh volumes of data processed

ÁSAS does not pre-allocate storage 

ÁOSôs file cache is used for reads and writes

ÁLarge number of temporary files generated

ÁStandard OS files created

ÁSingle writer thread per SAS session ï
occasional multiple reader threads
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Improving Application & System Performance

Tuning I/O ïSystem Level Opportunities

Á I/O is the major source of performance issues

ÁUse multiple I/O paths

ÅWork

ÅUtilloc

ÅPermanent data

ÁUse Direct I/O

Best Practices for Configuring your IO Subsystem for SAS®9 Applications

http://support.sas.com/rnd/papers/sgf07/sgf2007-iosubsystem.pdf



Copyright © 2006, SAS Institute Inc. All rights reserved. 17

Improving SAS I/O Throughput by Avoiding the 
Operating System File Cache

See SAS Global Forum Paper:

Áhttp://support.sas.com/resources/papers/proceed
ings09/327-2009.pdf

Á If you have datasets > 2G then it will especially 
apply

ÁApplies to 9.1.3 SP4+ for Windows

ÁCan resolve read I/O errors on 32 bit Windows

ÁEnhancements in 9.2 for UNIX especially

http://support.sas.com/resources/papers/proceedings09/327-2009.pdf
http://support.sas.com/resources/papers/proceedings09/327-2009.pdf
http://support.sas.com/resources/papers/proceedings09/327-2009.pdf
http://support.sas.com/resources/papers/proceedings09/327-2009.pdf
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Example of Direct I/O
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Improving Application Performance 
Minimize the I/O bottleneck ïUse Dataset Compression

ÁOPTIONS COMPRESS=YES|NO

Á OPTIONS COMPRESS= Binary | Character

ÅBinary compression ïuses RDC (ñRoss Data Compressionò) 
vs. RLE (ñRun Length Encodingò)

īCompresses repeated patterns of data in a row

īGood for numeric data ïespecially with missing values, or small 
integers

ï1000 variables storing integers 0-100 reduces space by 65%

ïEven with Length 3, still saves 27%

ÁThis option can also be used on DATASET level

ÁSmall datasets on disk implies less I/O to read

Á Improvement usually outweighs additional CPU 
overhead

1
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Improving Application Performance 

Understand SAS Processing Architecture

Á Traditional SAS Program is constructed from Data/Proc Steps

Á Only linked by the data sets they work with!
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Improving Application Performance 

Use Views to Reduce I/O

Á With Views, we ELIMINATE writing temporary data.

Á With Views we ELIMINATE reading temporary data
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Example

Á Without View

ÅTotal 17 min

Á With View

ÅTotal: 6min

100 data ratio/ view=ratio ;

101   set sasuser.census (keep=children income gender

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;
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Improving Application Performance 

Pipe Libraries & MPCONNECT

Á Allows multiple SAS Sessions to ACT as ñViewsò and to pipe data  from 
one to another

LIBNAME pipe1 sasesock ":saspipe1" ;

M
e

m
o

ry
D

IS
K Start Table End Table 

DATA STEP

PROC

SUMMARY

PROC 

SQL

PROC

SORT

SAS  Session1

SAS 

Session 2

SAS Session 3

SAS Session 4

Pipes

See http://support.sas.com/rnd/scalability/connect/mp.html

http://support.sas.com/rnd/scalability/connect/mp.html
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SQL Performance Tips

ÁDI Studio creates views by default

ÅViews on views on views can obscure information from 
SQL Optimiser

ÅIf performance is poor, try creating tables as input into 
joins.

ÁUnderstand what SQL optimiser is doing by 
using _method 

ÅSearch on support.sas.com for details 
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Performance and Indexes

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

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

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

ÅThis can get expensive if many indexes defined

ÅSPDE indexes do not automatically rebalance ïmay 
give superior performance.
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What's New in the SAS 9.2 Scalable 
Performance Data Engine

ÁBinary Compression now supported

(SPDE compresses at  a Block Level, not observation level)


