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ABSTRACT

This pattern book provides
comprehensive and stepy-
step instructions for creating
and executing performance
tests on Bl platform. It also
demonstrates how to
monitor, collectdetailed
performance information,
and tune the environment
based on the data



Disclaimer

1 This pattern book is for informational purpose only anthy not be copied /
reproduced withoutthe permission of SAP

1 The information provided in this book are based on the SAP BI Pattern Books project
for a specific set of patterns / use cases applied within SAP lab environment. Hence,
make sure to review and apply the steps / workflows that applicable to your use
cases / patterns, based on your SAP BusinessObjects Bl landscape

1 Contents of this, or any related document and SAP's strategy and possible future
developments, products and or platforms directions and functionality that are
discussedn this book all subject to change and may be changed by SAP at any time
for any reason without notice. Therefore, read the latest official product guides,
release notes to understand the differences and act accordingly

For further comments and questionsmail toSAPEnableBl@sap.com
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So far, SAP has released pattern books for Bl 4.x release, covering the BusinessObjects
deployment scenario on Linux and Windowasdthe upgrade scenario of existing
environment. As installation and deployment are documented well and understood, we
have decided that the latest version of the SAP BusinessObjects Bl Platform 4.x pattern
books must cover the performance of the infrastruic.

Performance coupled with consistency, positively impacts the adoption of Bl plasfiodm
these are the critical factors that is crucial for theccess of your Bl deployment.

The aim of Performance Testing Pattern Book is to provide comprehensivategraly-step
instructions, for creation and execution of performance tests on Bl platform. Performance
test also demonstrates how to monitor, collect detailed performance information, and tune
the environment based on the data.

By validating your sizingpy can perform the load test, performance test, and set your own
benchmark.

1 Planning and Scoping

Architecture

Deploying the Pattern

Creating test plans

Determining Benchmarks

Data Sources

Web Intelligence Performance Testing
Web Intelligence Test Plan and Results
Performance Tuning Resources and Tips

= = = A 8 -8 -5

Abbreviations
Thekeywords and their acronyms used ingtpattern book are as follows:

Acronym Keyword
ACU Active Concurrent User
WEBI Web Intelligence
APS Adaptive Processing Server
DSL Dynamic Semantic Layer
ART Average Response Time

Planning and Scoping

The first step towards planning is to create a condueiveosphere, whichiepresents real
world scenario. This scenario should enable us to use the Bl content for testing. We use a
combination of three different client segments representing Businesdijgaekce, as

identified by SAP. The components identified under each client segments are as follows:
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Client Components

Web Intelligence Reporting & Analysis
Lumira Agile Visualization

Design studio Dashboards & Applications

Figure: Client Segments ar@omponents

Reporting g Dashboards and Apps

Agile Visualization

Furthermore, Design Studio and Lumira are fairly new additions to the Bl platform family,
and there is minimal detail on performance testing of these clients.

The versions included in testing are as follows:

1 BI Platform/Web Intelligence 43P6
9 Lumira Server for Bl Platform 1.28 **
91 Design Studio 1.5 **

Warning **The first version (current version) of pattern book covers the performance and
load testing details around Web Intelligence. SAP Design Studio and SAP Lumira will be
covered in thenext version of this book.

After selecting clients, we identified SAP HANA as the data source that we use for testing.
The decision of selecting SAP HANA data source is to highlight the performance of the BI
platform, when the database response time iseefively zero. Selecting HANA database
allows us to clearly illustrate the overhead associated with Bl platform servers, and causes
the iteration to be a simple process. Also, the content of this pattern book is relevant to
other databases (SAP and NSARJatabase).

Finally, the need is to determine the number of users and workflows targeted for the test.
The sizing deployment guide and Lumira are leveraged to identify the typical workflows for
each client:

http://scn.sap.com/docs/DOB3126

http://scn.sap.com/docs/DOG3374

Apache JMeter is selected as the performance testing tool based on the fact that it is an
open source tool and freely available for u$de documentation of Apache JMeter is

available on SCN for referendéhe test started with a target of 100 active concurrent users
(ACU), ramping up to a certain level over a period of time. The testing team pushed platform
beyond the level of 100 ACU agpart of stress testing.
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The 100 ACU is split as 60 information consumers and 40 expert users (2/3rd of information
consumers) for Web Intelligence, and this ratio is maintained throughout the test. By using
the Sizing Estimatgithe following details are derived:

Figure: Resource Usage Estimator for WEBI

y...z- 'J . Reset || Print | | File

CPU (SAPS [2 ) Memory (GB [2)
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The sizing estimator provided the estimation of ~8 CPU cores, and 5 GB of memory for
processiig tier. The estimate is increased to 8 GB of memory for each processing tier node.
This increase is to accommodate splitting of APS and increased memory for DSL Bridge
process, responsible for the connection to HANA via UNX universe. Furthermore, it is
understood that ~3 GB of memory is required for Tomcat application server.


http://www.sdn.sap.com/irj/scn/index?rid=/library/uuid/1055c550-ce45-2f10-22ad-a6050fff97f1

Figure: Resource Usage Estimator for Design Studio
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This indicates that we need ~4 CPU cores and 8 GB of memory for Design Studio tests.

At this time, sizing estimator does not includemira server for Bl Platform, but the Lumira

Sizing Guide provides suggestions for resources.

Figure: Suggestions for Lumira sizing guide

workflows outlined in Table 1. We strongly recommend volume testing to validate your

o The sizing estimate below should only be used as a starting point as it is based on the

sizing estimate based on the expected usage in your deployment.

Maximum Cell Size
(no. of rows * no. of columns)

Recommended Maximum Active Concurrent Users

60,000,000 10 12 15
700,000 15 25 35
Recommended Configuration Scenario
Minimum memory required (RAM in GB) 32 48 B4
Minimum CPU Cores B 24 24

Architecture

The architecture used for this pattern book is illustrated in the following image.
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Figure:Architecture
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The machines that map to this configuration are as follows:

Machine

LNXPLPBO1

WINPLPBO1
WINPLPBO02
WINPLPBO3
WINPLPBO04

WINPLPBO5

WINPLPBO6

Operating System
Platform

Deployment

SUSE Enterprise Linuy Apache 2.2 (Load Balancer)

11.3

Windows 2012 R2
Windows 2012 R2
Windows 2012 R2
Windows 2012 R2

Windows 2012 R2

Windows 2012 R2

JMeter 2.13

JMeter 2.13

CA APM Introscope 9.5.1

SAP SQL Anywhere 12 (Reporting)

SAP SQL Anywhere 12 (System Database &
FRS)

SAP BusinessObjects Bl PlatformSP6 (Web
Application Tier)
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Machine Operating System Deployment
Platform

WINPLPBO0O7 Windows 2012 R2 SAP BusinessObjects Bl Platform 4.1 SP6 (\
Application Tier)

WINPLPBO08 Windows 2012 R2 SAP BusinessObjects Bl Platform 4.1 SP6
(Intelligence Tier)

WINPLPB09 Windows 2012 R2 SAP BusinessObjects Eitfdrm 4.1 SP6
(Intelligence Tier)

WINPLPBO1( Windows 2012 R2 SAP BusinessObjects Bl Platform 4.1 SP6
(Processing Tier)

WINPLPBO01l Windows 2012 R2 SAP BusinessObjects Bl Platform 4.1 SP6
(Processing Tier)

hanatestfra ~ SUSE Enterprise Linuy HANARevision 101 (AB1)
11.3

Based on the abovmentioned sizing estimates, it is decided to allocate 24 GB of memory
for processing tier to provide minimum recommended memory for Lumira Server. Although
32 GB is the minimum requirement, our data sets maxed oat@atind 200,000 cells so we
determined this to be sufficient. It also provided us with ample room to scale up more than
100 active concurrent users with Web Intelligence and Design Studio.

Warning

1 Two Apache JMeter servers are provided in order feingle load generator
to avoid the bottleneck. JMeter supports parent/slave relationships for
distributed testing.

1 BI Platform provides full redundancy and fault tolerance, which is fronted by
an Apache web server to handle the load balancing aspect.

1 Although an SQL Anywhere reporting database is provided, in this iteration of
the pattern book we are testing using HANA as the backend database only.

1 The pattern is deployed on VMware ESX servers using virtual machine
technology

Deploying the Pattern

The focus of this pattern is performance testing, so deployment of the pattern is performed
according to existing resources available from SAP. The relevant instructioos adesat
the following locations:

1. Toinstall and configure an Apache Load balanodtXPLPBO1 folcthe

AYAGNHzOGA2Yyad RSAONAROSR dzy RSNJ GKS (2LIAO
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2. To install Apache JMeter on WINPLPBO1 and WINPLPBO2 follow the instructions
described in SCN

documenthttp://wiki.scn.sap.com/wiki/display/BOBJ/Introduction+to+Apache+J

Meter
3. To install and configure CA APM Introscope 9 on WINPLPBO3 follow the

instructions described in SCN documaeitp://scn.sap.com/community/bi

platform/blog/2014/01/31/a-complete-guideto-setup-ca-apnmrintroscope9-for-

monitoring-sap-bi-platform-41-on-windows
4. To install SAP SQL Anywhere 12 on WINPLPBOS follow the instructions described
in SCN documentJsing SOL Anywhere for a CMS/Auditing database in Bl 4.1

5. To install SAP BusinessObjects Bl Platform SP6 web tier installation on
WINPLPBO06 and WINPLPBO7 follow the instructions descriltieeldBIP on
2 AYyR264 6A0GK az206AfS | yR 9ELX 2NBNJ t | G4SN
6. Toinstall SAP BusinessObijects Bl Platform SP6 full InstaltatiWINPLPBO08,
WINPLPB09, WINPLPB10, and WINPLPB11 follow the instructions described in
GKS a&a.Lt 2y 2AyR26a 6AGK az2oAtS | yR 9ELJ
7. To install SAP BusinessObjects Design Studio 1.5 on WINPLPB06, WINPLPBO7,
WINPLPB10, and WINPLPB11 fotlesvinstructions described in SCN
document:http://service.sap.com/~sapidb/012002523100014716212015E/ds 1
5SP02_admin_bip_en.pdf
8. To install SAP Lumira Ser¥er Bl Platform on WINPLPB06, WINPLPBO7,
WINPLPB10, and WINPLPB11 follow the instructions described in SCN

document:http://help.sap.com/businessobjafroduct guides/lumS4BIP1/en/|
umS4BIP 128 admin en.pdf
9. SAP HANA Interactive Education (SHINE) was used as the foundation for this

pattern. You can deploy the analytic and calculation views that were used in the

performance tests by impting the deliverydzy A ' dzy RSNJ 0 KS (2L O

t I GOSNYé Ay GKS . L ttFdF2NY noE t SNF2NY
10.The documents used in the performance tests were exported, along with

universes and connections, to an LCMBIAR file. You can contact the authors to

download the LCMBIAR file.
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Creating test plans

A test plan describes the series of steps Apache JMeter executes when run. A complete test
plan consists of one or more thread groups (users), controllers, samplers, or configuration

elements.

You can follow theelow mentioned wiki resource to build your first test plan

against Bl 4.1, consisting of a simple logon/logoff operation.

http://wiki.scn.sap.com/wiki/display/BOBJ/Cagng+your+First+Test+Plan

To become familiar with the application of JMeter against Web Intelligence reports, you can
utilize this SCN document to build a simple refresh test plan using a sample report:

http://scn.sap.com/docs/DO&E5507

The process below is used to record numerous test plans against SAP BI.

T

=2 =4 =4 -8 -4

Capturingthe web request using Fiddler
Recording the workflow with Apache Jmeter
Moving the request to a test plan
Customizing test plan falynamic data

Final Configuration Components

Initial Run

Capturing the web request using Fiddler
To record the workflovinteractively, usd-iddler, a web debugging proxy.

The procedure is as follows:

1. Launch Fiddler, ensure Capture Traffic is enabled.
2. Click the Browse button.

File

Edit FRules Tools View Help GET/book £ GeoEdge

[v]

Capture Traffic Fiz " b Go | df Sream FDecode | Keep: Al sessions = 65 AnyProcess 34 Find [l Save | B0 ) 8 Browse - Q1
M Wiewer Hagt  URL
Load Archive..

Recent Archives [
Save 3
Irmport Zzssions..

Export Sessions

Exit:

3. Perform the workflow.

Forexample: Refer the workflow that is required to recoftbrkflow 1¢ View Webi
520dzYSy i a{-imf $& oWwIS¢ bRlghd RSY I y R
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http://wiki.scn.sap.com/wiki/display/BOBJ/Creating+your+First+Test+Plan
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http://www.telerik.com/download/fiddler/fiddler2

®

In Bl launch navigateublic Folders > Development > Web Intelligerc8ales
Rankingg 1 tableand SelecView.

My Documents Title = Type
IEnkiers % Sales Hierarchy - HANA - JDBC Web Intelligence
= [ public Folders % Sales Hierarchy - Simple table Weh Intelligence
T 2 auditing ¥ Sales Hierarchy - Simple table - multiple charts Weh Intelligence
I Data Federation ' Sales Overview - Simple - 1 table web Intelligence
& g Development ¥ Sales Overview - Simple - 1 table - few charts Weh Intelligence
B (B pesian Studio Sales Ranking - 1 1AMy weh Tntalligence
i .w T T Ve Inteligence
5 T Sales YOP- simple 1 i Weh Intelligence
et Icigence: ' Sales YOY - simple 11 Weh Intelligence
&g LCM
T [ Lumira Samples
4. Choose th&refreshicon and choos®efresh Query 1
EE-E- o o GH Outline
Table
Net Amount  Quantity Orders Product Marr Company Ma Sales Rank
=zszss=Es 1,272 636 Server Basic Sorali 1
B 1,248 624 Server Basic  Mew Line Des 2
TR 1,224 612 Server Basic SaP 3
FERETEEET 1,192 5892 Server Basic SAP 4
Heddnaes 1,142 586 Server Basic Sorali 4
P 1,180 562 Server Basic Vente Et R 5
TR 1.160 564 Server Basic Mew Line Des G
FesRssass 1,148 576 Server Basic Vente Et Rep 7
B 1,128 564 Server Basic Brazl Techno 2
AT 1,120 560 Server Basic Vente Et Réx 9
EzsEEs=Es 1,064 532 Server Basic Sorali 10
B 1,044 5§12 Server Basic Vente Et Réx 11
TR 1,040 500 Server Basic SaP 12
T 1,032 516 Server Basic Brazil Techno 13

12
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5. ChooseOKwith default prompt values.

s

i a0 s e i v L a8 sl i v e i e ra

IP_YEAR [openSAP.models/CA_SALES_RAMKING_SOU/TP_YEAR]
INH x| |

& * IP_RANK [openSAP.models/CA_SALES_RANKING_SGL/IP_RANK] 10040

& * ORDERBYKEY [openSAP.madals/CA_SALES RANKING_SQL/ORDEREYKEY) DESC
€ * IP_REGION [openSeP.models(CA_SALES_RANKING_SQL/IP_REGION] ®

& = IP_CATEGORY [openSAP. models/CA_SALES_RANKING_SQL/IP_CATEGORY] =

* Required promgpts

6. In the toolbar, choose the close button and accept prompts about the unsaved data.
| sales Ranking - 1 table .~ © 3
D@ E- 50|

Ranking - 1 table

v [ v

G CHE- 2

[ Track ~ 3 Ol ~ 7 FiterBar [ Frecze - @gom}

mmary

Net Amount Quantity Orders Produ *Namr Company Na Sales Rank

o Youwill lose any unsaved madifications to this document.

T 1,192
BRI 1,120 ok || Concel
srmrEaRn 1,160 56

7. Log off to complete the process.

8. Return to Fiddler and note the HTTP requestded to the output. Sort the output
by host and delete any requests not associated with LNXPLPBO1.
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File Edit Rules Tools Wiew Help GET /book GeoEdge
R winConfig ) ¥ Replay % - b Go | Sream FDecode | Keep: 8 sessions - 65 Aay Process 4 Find [l Save | B8 () @8 Browse - G Clear Cache [T TedWizard | [F

~ Statistics
El o

Decade Selected Sessians
AuteZeroll Session List

Turn

Turn;lh: : Rernove SelecuedSe ons Del

Tureel ko« Comnentis Urise 4] Shift+Del

200 varkgvmreepbol.ch...  JBOEBI i

Bz 200 HTTP varegwinropb0l.ch.,.  [SOEjpoetalf 1507200208/ Infaviswilogon. fac Mark b Al Skt
(s 200  HITP wvarigvmirepbol.ch...  JSOEjportall 1507200 208 /Irfoewylogon. fa Replay v |
B 200 HIP varksgumrepbOl.ch.,.  [SOE[poekall 1507200208/ Infoealistingimal Select b fifoiew
Eio 200 HITP varcgemrepbli.ch..,  BOEportall 1507200 206/BIP Core'WebiReset ¢ ColeW
811 20 WP varkgveirepbDi.ch...  /BOEjporkal/ 1807201206 InfoMesDntaload b i
4¥1Z 20 WP vantgwwlropbi.ch...  [BOEfportall 1507200206/ TnfoYieslistinghor COMETPeek OWFFF V2D I4RDRYC
£¥13 200 HITP wantgulropbl dh...  (BOEporkal/ 1507203 206 [Perf ormanceilansg Bbort Session Bbttaken=mDswRDe 0
e 200 HITP varkgdrophl.ch..  [BOEjperkal/1507208 208/ IfoliewDataload Clone R

S i one Response
s 3¢ HITP wvarigvmlropbol.dh...  JBOEjportall 150720020615 auncherfimages, Eht
437 20 HIP  varagwmiropbDlch.. [SOEjpoctal1507201208/IFoviewagpdion: | 1Bck For Editing F2 Lhusabtoken=rosmiR]
[@40 200 WP varcgumireptnl.ch.. [BOEjpcrtall1S07200206 o ewdpnidion: e Shifts Enter
@41 200 WP varegumiropbOl.ch...  (BOE{poetalf 1507201206 /IfoY ewdppfdicn: = I
[@42 200 WP varcgwolropbli.ch... [BOE(erkall1807201208/Irfo iewhophcions | (0T ghid

9. On the left column, sort the request based on number to produce a list of requests
required to simulate refresh workflow

File Edit Rules Tools Wiew Help GET /hook

oEdge

WinConfig () #3 Replay = b Go | Srea ecode | Keep: All ressions + Process 34 Find [ Save Browse = &k Clear Cache [T TedWizard | [K Tearoff | MSDN Search.. Onlin
] play P -
£ Reslt | Protocal Host | URL A El wo ] [ Fiters | = Timelne
g; x 2:: vangvrin bl : ‘:T : () statistics Lk Tnepectors £ utoResondar L Compose
s e = Headers | TetView |[WebForms | HeMew | Auth | Cookies | Rew | 150N |
20 HITP ch.. [BOEfortalf s " i ppSari 0,
200 HITR ch... [BOEiort: ol

W a0  we ch... [BOEiort atokosder dctonary=trus [ e
€312 200 MR ch.. [EOEfportaly e i i
€213 20 HIP dh.. [EOE g DARRDCW
We 20 HIP dh.. [BOEfp
P o e wantgulropbl ch...  [BOE portal/1507201 20615, auncher jimages|Iformiation_Steward_48x43.png
4¥37 200 HITP ch... [BO ADANR]
(@40 200 iR che. feok admnistighor

i‘i A0 I ch.... JBOEjportalf _idl:loganPASSWCRD Password

42 200 HITP dh.. [B0EdoO: i =

o el e il = fo comsin faces VIEW 4. id2ree

$44 200 HITP dh.. 80K = Lo _ido

hes 20 HTP dh... [BOEjn et Sykartien | Tarsfomer | Headsre | Teutiew | Insgeen | beavew | bl
El#s 200 HIP  vanegvlnophDd.ch... [BOEfoetal/1S07201206 shared/urecss treevisw/tphof hh | Cating | Cockes | Raw | Jon | WL
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10. Save the sessionsthe .SAZ archive type in order to use for future reference.

Recording the workflow with Apache Jmeter

After you have recorded a workflow with Fiddler, you can record the same workflow again
in Apache JMeter. Apart from practicing the workflow, fievides a siddy-side

comparison of a functioning test execution, which is useful for future when you customize
your test plan for repeated use. JMeter provides an HTTP test script recorder which
functions almost exactly like Fiddler. This componenwalas to interactively perform the
workflow used in the previous sections, and to have JMeter capture each of the requests.

To record the workflow using Apache JMeter, perform the following:
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1. Launchmeter.bat from the JMeter installation directory.
2. Rightclick on the workbench component and add i TP(S) Test Script

Recordercomponent.
b Apache IMeter (2.1
File Edit Search Hum Oplions Help
@ a °H i BB +|=]|%|>®
i Test Flan | 1
& [ PoriBee || WorkBench
T o ey ¥ Hon-Test Elements ¥ HTTP Miror S)
Paste s Logic Controller @ HTTP{S) Test 5
Resel Gui Config Element ¥ Property Display
Tirner p [N
Lo [
R Pre Processors L
e |
= Sampler b
an'" Post Processors  F |
erHe = |
g Assertions k|
Sane Selection As... = |
Listener k|
Sane as Test Fragment T =
Save Hode As Image ko
Save Screen As Image ChleEhindg
Enable
Disalde
Toggle ChkT
Help

3. Configure the following options on tHeTTP(S) Test Script Recorder

a. Target Controller set to WorkBench > HTTP(S) Test Script Recpftés
option stores the recorded URéquests under the workbench so you can
easily cut and paste them into the Test Plan itself

b. Groupingsettd¥! RR & S LJ NI G 2 NEThis &piioa &d8sya simpleR dzLJa Q
controller in between requests where there is a pause-@fdeconds or
longer. This aabe helpful to logically determine where certain transactions
begin/end (i.e. logon, navigate, view/refresh, etc)

c. ChooseStartthe component so that it begins listening on port 8080 (as
defined in the port setting).
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SAP4

HTTP(S) Test Script Recorder

Namve: HTTF(S) Test Script Recorder |
Comments:
Global Settings
|po-1: 8060 | HTTPS Domains: | |‘

Test plan content
Target Controller: ||M|rkBam‘.h > HTTR(S) Test Script Recorder @' |v |

Grouping: [Add separators between groups ®' || il Cature HTTP Headers || Add Assertions || Regex matching

HTTR et
B - 1] Fal i ¥| Use Keg) rigve m 5 OUNCES
Typi i i ICa [v] Use Keepdlive Rt All Embedded Re:

| Content-type fiter
[ | Exciute: | ‘

-URL Patterns to incluce

URL Patierns io Include

| Aad I| Delete || Add from Cliphoard

URL Patterns to Exclucle

URL Patlerns fo Extlude

| aga | peete || asatromciphoara || Add sugsested Exciudes

- hotify Chilled L of Tifterad
[#] Motify Child Listeners of filered samplers.

@) Start ” Stop || Restart

4. Launchinternet Explorer
5. To accesthe proxy server configuratiomavigate tolnternet Options >
Connections > LAN settings.
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