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Performance and scalability

The Quick Sizer

B User-based sizing
¢ CPU
# Disk space
& Memory

B Quantity structre-based sizing
¢ CPU
# Disk space

Considering special processes
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Forecasting Specific Business Processes:

=

Small test system,
one user
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Scalability

: Scalability
L |
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Thousands of users

High throughput

High concurrency




Analyzing Possible Metrics to Define "Large Syste

Number of users
Number of servers
Size of network, geographical distribution of users

Data throughput, number of transactions

Size of database and database tables
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Analyzing the "Number of Users"

Possible definitions
B Concurrent users
B Logged-on users
B Active users
B Named users

Design criteria
=» Ensure scalability

=» Minimize the consumption of critical resources during the thinktime of
the users
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Analyzing the "Number of Servers

The multi-tier c/s architecture requires
B Presentation servers
B Internet servers
B Application servers
B Database servers

Design criteria
B Scalability
B Local data and local buffers
B System administration
B Workload distribution and balancing
B Redundancy and fault tolerance
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Analyzing "Size of Network" and "Geographical Distri

Users"

Possible network settings
B WAN, LAN

Design criteria

= Thin client
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B Requirements to network bandwidth, costs, latency

=>» Software distribution and installation
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=» Minimizing network traffic (Roundtrips and amount of data)
=» Synchronous and asynchronous communication




Analyzing "Data Throughput" and "Number of T‘rg- ac

Technical terms Business application terms
B Screen changes B Number of
B Database transactions & Business objects
B Database calls 4 Business transactions

¢ Business processes

Design criteria
Scalability
Load balancing
Parallelization

=~ e =
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Analyzing the "Size of Database and Databa

Database settings
B Number and size of tables, views, indexes, ...
B Number and size of rows, fields
B Number of blocks
B Size of buffers

Design criteria
=» Data and index design
=» Monitoring and administration tools
=» Parallelization (query, index creation, backup, ...)
=» Table, index partitioning
=» Data archiving
=» 1/O subsystems
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Agenda

Performance and scalability

The Quick Sizer

B User-based sizing
¢ CPU
# Disk space
¢ Memory

B Quantity structre-based sizing
¢ CPU
# Disk space

Considering special processes
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Basic Design Guidelines of the Quick Sizer

Availability 24 x 7

Customers, partners, and SAP have access to the same project info
Be a cost-effective tool

Garantee up-to-date information for everyone at the same time

Consider standard business applications implemented in
mySAP.com

Make a reliable forecast for 80% of all sizings
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The Sizing Approach - Three Steps

‘Step 1  — User-Based Sizing

Check of basic feasibility

Useful for initial budget planning
Limit set to 800 SD (Sales & Distribution) benchmark users
33% CPU utilization

Iy
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CPU Sizing -

CPU utilization is calculated against 33%

B User actions can only be estimated
B Ensure good response times even at peak load times

Basics of the formula
B Normalize the number of users per application to high users

B Each application has a respective load
¢ The load factors stem from SAP Standard Application Benchmarks and

feedback from customer systems
B Normalize to SD Benchmark users (including reference factor)

Result of CPU sizing is the number of SD Benchmark users and

SAPS
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Disk Sizing : :

Average disk space consumed per user

Considers the number of workdays per year
Offset for system itself

Basics of the formula
B All normalized users over all applications are summed up
B Number of normalized users of type medium (not high) is determined

B 1.65 MB per medium norm user

B The disk size in GB is then
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Memory Sizing -

For application server and DB server (optimal and minimal )

Basics of the formula
B Different memory consumptions by applications
¢ 5 different memory classes (e.g. Fl, MM-WM + BWP in class one)
¢ The classes are each subdivided into application server and DB server

¢ The memory class is determined by the most expensive reference
application

¢ Class 5is extra (SD + PP, if entered in the same project)
B Optimal memory sizing (all users)

B Minimal memory sizing (only medium and high users)
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Example: Scope of User-Based Sizing -

Call up Quick Sizer, customer number 32432, project name User-
based 00

Available user inputs (510 users altogether)

B FI: 390 low, 90 medium, and 30 high users

Check the results
B CPU sizing

B Disk sizing

B Memory sizing
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Example: Scope of User-Based Sizing -

Call up Quick Sizer, customer number 32432, project name User-
based 00B

Available user inputs (510 users altogether)
B FI: 200 low, 90 medium, and 30 high users
B SD: 190 medium

Check the results
B CPU sizing
& Explain the jump to category 7+
B Disk sizing

& Explain the jump to category 7+

B Memory sizing
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Conclusions :-

Cannot consider business processes and their implementation

CPU consumption and disk space used cannot be approximated
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The Sizing Approach - Three Steps

— Quantity Structure-Based / User-Based Sizing

@.-Step 2
For more than 800 SD benchmark users

More detailed input
Necessary for batch oriented load

65% CPU utilization

Iy
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CPU Consumption - Assumptions »

Initial Question: Number and size of objects processed within a
certain time frame

There is no distinction between
B Processing documents in batch or in dialog
B "Create with reference" or create without reference

Optimizations due to mass processing in batch are neglected
B |nvoicing, goods movement, ...

Dependent documents which are created automatically are
contained

B MM document + FI, SD-invoice + FI
¢ Load from aggregation is accounted for
B Double counting is possible
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Disk Space | -

Initial Question: How large are they and how long do they reside in

the system

Some impacts are not asked for
B Basis system Source, load, ...
# Included in the installation requirements

B Master data
& Customer, addresses, material, accounts, cost centers, BOMs, knowledge

base, ...
& Can be neglected when compared to document type data

B Objects that only reside a very short time in the System

¢ "Intermediate” data
e IDOC, WORKFLOW, SPOOL, batch input, job log

¢ Data that are deleted automatically
e Purchase requisition, planned order created by MRP run

e Requirements, incompletion protocol and due list created by order

THE BEST-RUN E-BUS
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Disk Space Il -

Only consider "directly” created objects
B Automatically created objects will only be taken into account, if they

cannot be avoided

B Examples
& Order + Pricing document, but no CO or LIS data

¢ Post goods issue + MM-Document, but no FI document
# Invoice, but no FI or CO-PA document

Attention: Possible disk impacts that cannot be anticipated

B Fl documents created by interfaces to FI

¢ Aggregation may cause many Fl documents

< If material valuation is not used there are no Fl documents
B Number of MM documents for backflush
B Analysis tools (for example LIS, CO-PA)

¢ Depend on data constellation
# Very little influence when highly aggregated
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Call up Quick Sizer, customer number 32432, project name QS-
based 00

Inputs in FI
B Fl-Documents per year: 1 000 000
B Line items: 10
B Retention period: 12 months
Check the results
Create a new project and change the following:
B Objects per year: 10 000
B Line items: 1 000

B Retention period: 12

Draw conclusions from the differing results
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Example: Influence of the Retention Period :L

Call up Quick Sizer, customer number 32432, project name
QS-based 00A

Inputs in SD
¢ Objects per year: 10 000 000
¢ Line items: 10

+ Retention period: 12
Check the results
Create a new project and change the retention period to 3

Draw conclusions from the differing results
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The Sizing Approach - Three Steps

‘ Step 3 — Considering Special Processes and Factors
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Calculating Specific Business Processes: Database

Determine the number of database calls
B SAP SQL-trace (summary)

Compare results with standard benchmark transaction
B RSAMONSO

Size benchmark transactions

Scale sizing results for database server with scaling factor

THE BEST-RUN E-BUSINESSES RUN S w
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Calculating Specific Business Processe

Tune summary shows number of database accesses and table rows

™ SOL Trace: Display Compressed Data [_ O] =]
SOLTrace Edit Goto System Help Q
& || dE e CHE Do BE @
T s
El
Toode/prog Table S0L op  Accesses Recs. Time Percent
WAOT TVZET SEL 1 56 60.114 0.4
WAGT TWPA SEL 1 1 32.8637 0,2
VAGT TWTCTRL SEL 1 29 14.573 a1
WAOT TWT_ACTION SEL 1 12 12,188 a1
WAOT USROZ SEL 1 1 31.225 o2
WAG1T W1 340 SEL 1 1 11.358 a1
WAD1 WAPMA SEL 1 6] 22 724 0.1
WADT WEBMUE SEL 1 1 6. 168 [ENE]
WADT WSEQIMPLEM SEL 2 1 12477 a1
WAGT WSEOINTERF SEL 1 2 11.394 a1
WAOT W_EXT_ACT SEL 1 €] 12. 256 a1
WADT W_PROJST SEL 1 1 25.148 o2
WAGT W_PRPSS1 SEL 9 9 226.798 1,4
VAGT W_TKEB SEL 1 1 13. 064 a1
WAOT WLEM SEL 1 €] 12. 765 a1
WADT WRF3 SEL 1 €] 9. 057 a1
WAG1T WTADDI SEL 1 6] 4,352 0,0
Total 736 10,477 16161. 465 00,0
<] D

[BMM ] (0Cr, | SERVER [0 [O0:005M 7
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Calculating Specific Business Processes: SQL Trace ||

™ S0L trace: Compare race summary

3 — = RN

2 E G

oA BE @

Customer Master Contact Partner
Customer Master Partner Functions

Customer Master Sales Data

Conditions {Item)

ndition -

(3]
o

s: Substitution Sample Structure
Generic storage of display wvariants
Material Descriptions

General Material Data
BF1ant Data for Material

Storage Location Data for Material
Material to BOM Link

Material VWaluation

Tax Classification for Material

Milestone

Milestone Description
Sales Data for Material
MNumber range interwvals

intervals
Infotype QOGO

Mumber range

HR Master Record: (Org. Assignment)
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Calculating Specific Business Processes:
Application Server

Use SAP single statistic records (ST03) to determine CPU-time
Use memory display of SM04 to determine memory consumption
Size benchmark transactions

Scale memory consumption with scaling factor

Scale CPU requirements with scaling factor

THE BEST-RUN E-BUSINESSES RUN
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Transaction SM04 shows memory consumption for all sessions

™ Block List =] 3
e ]
@ || N H eo@ CHB Do BE @

ﬁ] Sessiong ;5 I4 4 ’ ’I | §| ? | é ?1 E | & &Ehoose &Save | g | ﬁ El _Sele.
Clnt User Transaction Raoll Page  Mem(Total) Mem(Priv. )

oa MARGQUARD 04 180.224 32,768 2.104. 585 o

Qo2 JosTE 180.224 ] 1.137.608 £}

ooz MARGUARD SME0 365 640 40. 2860 3.235. 181 £}

Qoz  J0ERG 212,382 ] 2.186. 951 o

QEz  MARQUARD 3TA5 §30. 784 1.769.472  39.717.383 o

Qo SAPSYS £} ] £} £}

oog SAPSYS £} ] £} £}

Qo SAPSYS o ] £} o

Qo SAPSYS £} ] £} £}
1] [

[BMM {1 {00, | SERVER [0WR D0:00&M ./
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CPU time for each dialog step

™ Performance anal

‘workload Edit Goto  Monitar

Single statistical records for this server

Systern Help

Specific Business Processes: S tist

L

& || FlHleG@ | DHE anan | EE @

& Long/shot names W Records

4 Recoids W 1hour 4 1 hour )] Expansion

Instance b1 116_Q99_75 =

Statistic file: fusr/sap/095/DVEBMGSYE/datas/stat

Analyzed time : 14 .05.18988/15:00:00 — 14 05.1898/15:33:43

Response Memory Wait CPU DB req. Load/Gen kBytes FPhys. db

End time Tcod Program T Scr. Wp User time(ms) used(kB) timeims) time(ms) time(ms) time(ms) transfer changes
15:00: 00 wAGT 3 o E
15:15:50 VAD1 SAPMYABA D 0810 1 MARQUARD 718 14 822 1 fel:iE] 435 14 38,7 o
15:16:52 VAD1 SAPMYABA D 0810 1 MARGUARD 108 14.822 i 140 41 5 o.o o
15:15:53 VAQ1 SAPMYASA D 4803 1 MARQUARD 374 14,7386 1 31 208 2 2,9 6]
16:16: 00 VAG] SAPMYABA D 0810 1 MARGUARD 103 14.822 1 150 38 5 0.0 o
15:16: 02 VAD1 SAPMYABA D 4003 1 MARQUARD 238 14 786 1 270 7o 2 2.8 o
18:16:22 VAD1 SAPMVYABA D 4803 1 MARQUARD 268 14 736 1 260 107 2 3.0 a
16:16:30 VAD1 SAPMYABA D 0810 1 MARQUARD 104 14,822 1 160 37 5 0.0 6]
15:16:33 VAD1 SAPMYABA D 4803 1 MARGUARD 997 14 786 1 avo g Z Fa e o
15:16:56 WAD1 SAPMV4BA D 46E1 1 MAROUARD 3.348 16,230 1 1.420 233 25 8,1 o
16:17:14 vAD1 SAPMYASA D 4803 1 MARQUARD 1.370 14.541 i el 817 98 17.9 1
16:17:30 VAG1 SAPMVYABA D 2100 1 MARQUARD 734 14 827 50 460 282 13 18,2 o
15:18:58 VAD1 SAPMYABA D 0101 1 MARGUARD 11.605 3.217 i 1.160 3.457 3487 58.8 o | |
16:23:53 VAQ1 SAPMYABA D 4801 1 MARQUARD 13.573 4,300 g 3. 300 §.405 1.084 660, 3 1
16:24:31 VA1 SAPMYABA D 0120 1 MARQUARD 19.637 5. 460 1 2.150 6.775 2.703 57,1 a
15:25: 01 VAD1 SAPMYABA D 0120 1 MARQUARD 2.045 5. 521 1 460 167 412 4,1 o
15:325:04 VAG1 SAPMYABA D 0120 1 MARQUARD 2.084 6.533 i 1.180 G581 54 18,7 a
15:26:03 VAD1 SAPMYASA D 0500 1 MARQUARD 63.704 13.890 8.082 | 20.070 16. 662 4. 460 |1.196,9 4
16:26: 21 VAGT SAPMVYABA D 0810 1 MARGUARD 1.264 13. 808 1 G40 169 & 1.0 a
15:26: 25 VAD1 SAPMYABA D 4001 1 MARQUARD 3.014 14 872 1 1.700 414 32 14,0 o
16:26:35 VAD1 SAPMYABA D 0101 1 MARQUARD 4.653 3217 68 1.080 3.504 184 170,58 a
15:26:39 VAD1 SAPMYABA D 4801 1 MARQUARD 3.790 4.800 56 2.570 1.425 162 70,6 1
15:26:53 VAD1 SAPMYABA D 0120 1 MARGUARD 3.298 6. 463 1 1.740 958 48 52,7 o
16:26:58 VAD1 SAPMYABA D 0120 1 MARQUARD 417 6. 508 1 400 111 16 4.0 6]

< I+ l_I
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Specific Business Processes: Calculation Continuec

Calculate network load to DB server or presentation server
B Network monitors

Calculate DB size
B Use SE12 (runtime object display) to determine row length / indexes

B For reference use Quick Sizer

Consider disk layout and 1/0 bandwidth
B Use SQL Trace to check which tables are accessed
& SELECT, UPDATE, INSERT, DELETE

Determine network load between application servers

B Network monitors
¢ IDocs and RFCs use data compression

SAP AG 2001, WR16D3W1, TechED 2001 = THE BEST-RUN E-BUSINESS
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Customer Performance (Load) Tests

Prove
B Scalability of mySAP.com
B Concepts and performance forecasts from single user tests

Require a dedicated system with sufficient real-life data
B Merely copying master data won't do
B Scalability depends heavily on data distribution

Are performed by a team of experts
B Cost expensive

Don't always run smoothly from start to finish

B Article in SAP Professional Journal:
http://www.sappro.com/V2I3ALl.html
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Conclusion -

The design of the mySAP.com architecture is the basis
for high scalability

Sizing mySAP.com is possible through sizing the various
mySAP.com elements while ensuring scalability

Transparent and consistent sizing methodologies

Useful adresses:
http://service.sap.com/performance
http://service.sap.com/sizing
http://www.sap.com/benchmark

SAP AG 2001, WR16D3W1, TechED 2001 s THE BEST-RUN E-BUSINESS

35




SAP AG 2001, WR16D3W1, TechED 2001 % THE BEST-RUN E.

No part of this publication may be reproduced or transmitted in any form or for any purpose without the
express permission of SAP AG. The information contained herein may be changed without prior notice.

Some software products marketed by SAP AG and its distributors contain proprietary software components
of other software vendors.

Microsoft ®, WINDOWS®, NT®, EXCEL®, Word®, PowerPoint ® and SQL Server® are registered trademarks of
Microsoft Corporation.

IBM®, DB2®, 0S/2°, DB2/6000®, Parallel Sysplex ©, MVS/ESA®, RS/6000®, AIX®, S/390®, AS/400®, 0S/390%, and
0S/400® are registered trademarks of IBM Corporation.

ORACLE® is a registered trademark of ORACLE Corporation.

INFORMIX®-OnLine for SAP and Informix © Dynamic ServerTM are registered trademarks of Informix Software
Incorporated.

UNIX®, X/Open®, OSF/1®, and Motif ® are registered trademarks of the Open Group.

Citrix ®, the Citrix logo, ICA ©, Program Neighborhood ©, MetaFrame ®, WinFrame ®, VideoFrame ©, Multiwin ® and
other Citrix product names referenced herein are trademarks of Citrix Systems, Inc.

HTML, DHTML, XML, XHTML are trademarks or registered trademarks of W3C®, World Wide Web
Consortium, Massachusetts Institute of Technology.

JAVA® is aregistered trademark of Sun Microsystems, Inc.

JAVASCRIPT® is a registered trademark of Sun Microsystems, Inc., used under license for technology
invented and implemented by Netscape.

SAP, SAP Logo, R/2, RIVA, R/3, SAP ArchiveLink, SAP Business Workflow, WebFlow, SAP EarlyWatch, BAPI,
SAPPHIRE, Management Cockpit, mySAP.com Logo and mySAP.com are trademarks or registered
trademarks of SAP AG in Germany and in several other countries all over the world. All other products
mentioned are trademarks or registered trademarks of their respective companies.
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