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. Architecture: Data Load

Enterprise Porta] |
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. Data Load Performance: Key Concepts

The extraction and load process

Analyzing loading performance issues
B Collection and Extraction
¢ SAP Content and Generic extractors
B Staging
¢ PSA
B |Loading
¢ 0ODS
¢ InfoCubes
¢ Master Data
® Transformation
¢ Transfer and update rules
B Other tuning aspects including..
¢ Partitioning

¢ Archiving
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l Overview: Data Load Process

Goals of performance optimization:

First tune the individual single execution and then the whole load processes.
Eliminating unnecessary processes
Reducing data volume to be processed
Deploying parallelism on all available levels

Only Parallel processes are fully scalable!

The typical BW data load process :

Scheduler
2
Business Information Source o+
Warehouse System g
=,k
(]
‘

IDOC tRFC IDOC




l How to identify high Extraction Time ?

Header | Status ~ Details |

= [@ Gverall staius: Ermors occurrad Or Missing messages,

* @ Reguests (Messagesy Evanthing 0K
@ Data request arrangad
@ Confirmed with. Ok

¢ & Extrachon (messapas): Everdhing Ok
@ Diata requast receted
@ Data sedection scheduled Extraction
@ 90 Records sl { 30 Reconds recaned |
@ Data sedacion ended

@ Transier (docs and TRFCY Evar@ing 0K
@ Request IDoc - Application dotument posted
@ Invfo Idoc 2 - Applicstion dotument poshad

|[a][]

@ Irifo Idoe 1 Applicaion dotumend posied

@ Irfo ldac 2 - Applicalicn documiend possed

@ Data Packet 1 ; 90 Records Armvad In B

@& Irifo Idoe 4 - Appdicaion dotument posiad

% @ Procesing (data packe)): Everdhing O
“ @ Dada Packet1 (90 Records ) ; Everpthing Ok

@ Trangsler nules Mo emors
@ Transaclion dala recevad. Processing Beirng -
@ Transfer 90 dala records in comenunication sl

B @ Updale PSA: Mo emars

[+ @ Lipdale rules - Mo emrors

[+ @ Lipdale ; Mo erces | *

1 [} P o e e L et ey L N o et et
Selec! a node and chaose the Update Transfer PSA
rules rules

Scheduler

Business Information
Warehouse

cordest manu for mons information
| |
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l Extraction Time is too high ?

F u rt h e r A n a Iy s is DataSource  Goto System Help

& A H  ©€aQ DEHE BHma
in case of Extractor Checker Pl 2000
D @
PERFORMANCE DataSource 2LI15_B1_8262 %
Settings Execution modes
prObIems Reguest number TEST B
. Diata recardsrcall 100 Debug mode
extractln data... Extrac. calls display 10 [] Authariz. trace
g
pdate mode F
Target sys
Transaction: S e
Field From value To value Shart text i
SPTAG =3 Calendar day
RSA3 WYEELRM Billing docurment H
____ For specific application areas specific
notes exist. Please refer to SAP notes
what should then be applied.
|@ Extraction " Display list u Display log ‘ %
| I | Reaz Pl pwphioaz NS o




l Extraction Time is too high ?

Analyze

high ABAP
Runtime:

Particularly
Useful for
User Exits

Runtime analysis

&

Edit Goto  LHilities

Settings

Systerm Help

A H Qe BEE & E

ABAP Runtime Analysis: Initial Screen

Tips & Tricks

Measurement

OD& Comment
In current session

@ Transaction
) Program

! Function module

| (s Execute

In parallel session

&>  EnableiDisahle

Restrictions

YWariant

L P

. Use SE30 Trace option “in parallel

st Session”. Select corresponding
Work process with executing

Performance file eXtraCtion jOb

Application SAPLTHFE

Short description REMOTE

Measurement date pef2242001 11:49:20

File size in KB 1]

I Analyze | & Otherfile..  |E  Fileinfo.. [T  Delete..
|

[ | SE30 | bwphlng3 NS o
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l Extraction Time is too high ?

I d e n t i fy Trace Edit Goto  Systerm Help

expensive & =] | SO =S HEE D
S QL Trace requesis
Statements
SGL Trace Filename FiusrsapmBWhDYEBMGSOMo TRACEDDD LOG
Trace Modes Trace Reguests
5L Trace | Trace an |
[ ] Enqueue trace | Trace on with filter |
[ ] RFC Trace | Trace off |
[] Buffertrace | Trace list |

Use STO05 Trace with Filter on the
extraction user (e.g. ALEREMOTE).
‘State offrace! Make sure that no concurrent

A1 traces are switched off  extracting jobs run at the same time
with this execution.

O I R B BT R L= s I




: Extraction Tuning: Load Balancing

Parallel processes:

B distribute to different servers
¢ avoid bottlenecks on one server

Defining a specific server:
B Configure in table ROIDOCPRMS

B Example: RFC connection from BW to R/3 and R/3 to BW

B InfoPackages, event chains and Process Chains: all can be
processed on specified server groups.

B XML Data loads: HTTP/HTTPS processes can be allocated to
specific server groups

Expected Results:
B Avoid CPU/Memory bottlenecks on one server

B Greater Throughput: Faster time to completion per request
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l Extraction Tuning: Configuring Data Package Size

Size of DataPackages: Influencing Factors

B Specific to application datasource, the contents and structure of records in
the extracted datasets.

B Ppackage size: impacts frequency of COMMITs in DB .

B SAP OSS note 417307: Extractor Packet Size Collective Note for SAP
Applications

B Consider both the source system and the BW system (table RSADMINC).
B Ppackage size specified in table ROIDOCPRMS and/or InfoPackages

B Set up the parameters according to the recommendations; if upload
performance is not improved, try to find other values that fit exactly your
requirements.

Expected results:
® |n a resource constrained systems, reduce the Data Package size

B |n larger systems, increasing the package size to speed collection;

¢ but take care not to impact communication process and unnecessarily hold work
processes in SAP source system.

B Greater throughput = Faster time to completion per request

SADd



Tuning Extraction: Configuration

Further Use Selection Criteria

Analysis
. Scheduler Edit Goto  Environment Extras  Systerm Help
in case of @ 203 e OHE nnon
Res ource Scheduler (Maintain InfoPackage)
problems = b
Whe n InfoPackage Sales Document term DatadZPAK_37 3851 TLWY 1 FIMPI3IC TWEXT) %
@ InfoSource Sales Order ltem Data (As of 2.0B)(2LIS_11_WAITh) M
extracti ng %3 DataSource Sales Docurnent em Data(2LIS_11_VAITM)
3 Source system R3B Client 800(TA0CLNTOS0)]
data"_ Last changed by COMSULTENT Date BE/21/2001  Time 16:57:58
Paossible types of data 'E'ﬁ_i, Transaction dat |
Select data h Processing h Data targets k pdate parameters k Schedule |
Load transaction data from the source system
Enter selections {optional):
rDescriptinn InfoObject |Technical ... |From value |Towalue Ent...| Type...|Det. |FD
Sales and distrib.|0DOC_NUME..VEELM o CH[ |
[tern nurmber oft.. [@5_0RD_IT..POSKR ( ? 52 MU [
Company Code  [OCOMP_CODE |BUKRS S = CH
Sales organizati . [ASALESORE [VKORG == = CH
Date on which th..[AGREATEDON ERDAT \ 4 = T
Consider building indices on DataSource % _
Tables based on selection criteria 0] 1
[]
W‘ @"ﬁ' ’?ﬁ' Conversion exitis switched on E|
| [ [RBM bwphl083 | INS




: Extractor Tuning: SAP and Generic DataSources

SAP Content extraction

Convert old LIS extractors to new V3 collection method

V3 Collection jobs for different DataSources can be scheduled and
executed in parallel

Tune customer exit coding

Collector jobs can be executed in parallel
InfoPackages executed in parallel to extract data
® Not possible for delta extracts from one generic DataSource

Investigate Secondary indexes on fields used for selection
® Too many Indexes my slow collector job

Optimize custom ‘collector’ ABAP coding
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l Extraction / Load Tuning: Flat Files

\/Use a predefined record length (ASCII file)

\/File should

i.e. not on the client PC
\/Avoid large loads across a slow networks.
\/Avoid reading load files (copy to disk first)

\/Avoid placing input load files on high 1/O disks

Example: same disk drives or controllers as the DB tables being loaded.
B



: Parallel Processing Power: Extraction & Load

Automatic parallelism by the SAP system
B Data Packets - extracting from an SAP system
B |oading into PSA and data targets in parallel

You can start several processes manually (in parallel)
B |InfoPackages
B InfoPackage groups (individual groups)
B Event chains
B Process chains

User-controlled parallelism

B Via InfoPackages

¢ Loading from the same or different DataSource(s) with
different selection criteria simultaneously
¢ File Source Systems:

® split files up for multiple InfoPackages
Note: Individual InfoPackage groups don‘t extract in parallel
for files

® Enables parallel PSA - DataTarget load process (PSA

partitions care used)
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: Data Transfer Times Too High ?

Header | Status ~ Details |

7 [B Cwerall status Errars accurred: Or Missing messages;
~ @ Reguesis (Messagesy Eventhing oK.
@ Data request srranged
@ Cestlirned with: Ok
“ @ Extrackon (messapas): Everdhing Ok
@ Data request race ved
@ Data sedeciion scheduled

@ A0 Records seni { 90 Reconds recaed | | *

@ Data selacon ended Update Transfer PS;\
@ Transfer (docs and TRFCY: Evanding QK rules rules

@ Request Dot - Applicalion document posted

Scheduler

Business Informat
Warehouse

@ Irvfo 1doc 2 AlpICETon dotument posisd l

@ Info ldoc 1 - Application document posted Transfer

@ Info ldac 2 - Applicaion documend posted

@ Dsta Packat1 : 90 Reconds Armvad In BYW

@ Info Idoc 4 - Appdicaion document posiad

¥ @ Processing (data packe). Everphing Ok
% @ Data Packet1 {90 Records ) ; Everpthing

7 & Transfer nules: Mo emars
@ Transaclion dala receved. Processing beirng slaried
@ Transter @0 data records in commanication struciuns

B @ Lpdale PSA: Mo emors

[ @ Updsie rules - Mo erors — Data |Oad Monitor .
[+ @ Lipdale ; Ma groes IT' -
[=] Transaction RSMO

Selecla node aind chonse the

corfext menu for mara information
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: Loading R/3 data uses too many work processes

‘ < Ty l When BW resources are
constrained:
Sty cwmm i
o | B Network connection speed

Method “Update Data Targets in Parallel* B |/O bottleneck

Avoid large data loads with
Parallel Update Method

_Datapacket @@= @f------------

- _ Data packet new task Lcommitwork
- _ Data packet new task Lcommitwork
- _ Data packet new: task Lcommitwork Data packet Fmmmmmm o
" Data packet new task Lcommitwork <Data packet pew task fcommitwork
~ _Data packet new task Lcommitwork <Data packet pew task fcommitwork
< new task / commit wor new task / commit work

6 Dialog WPs 3 Dialog WPs

BW BOLAP
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l Analyze high PSA Upload Times

Header | Stalus  Details |

S @ Ovarall stalus: Ermors ocourmed: Or: Missing meassagas
[ @ Reguesis (messages): Eventhing DK
[= & Extraction (messages): Evandhing QK
@ Transfer (docs and TRFC): Evarsthing Ok
@ Reguesl Do | soplicalion docwmen posbed
& I [doe 2 Application docurment posted
@ Infoldoc 1 Application document posted
@ Info ldoc 3 Application document posted

Scheduler

Business Information

Update

rules

Warehouse

Transfe
rules

Source

@ Dala Packet 1 : 20 Records Arhed in BV ODS
& Iro Idoe 4 Application docurent posted
@ Processing ddata packell Everthing O —

= @ Dala Packet 1 (20 Records ). Everdhing OF
=7 @ Transfer rules : Mo emors
@ Transaction daia receed. Frocessing baing siarad.
@ Transher 20 daka recosds in cammunicalion strechune
(& Usdais PEA: g o]
@ Dala =ava in PSA sterted
@ 20 records written in FE& OBBP_TDO MY 1 _HF
@ Reading dala fom PEA skated
@ 20 perords resd Trom PSE DBEP_TD_INV_1 _¥F —
B @ Update rudas - Mo arrors
L Qe L||'.'||:|-'B|E MG #rmars
@ Processing end | Mo e
@ D05 actvslon (change-log) ;- Hobyel activated

Splec a mode and choose the
conbext rend Tor mone infameation

Load Into PSA

Data load Monitor :
Transaction RSMO

H
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l PSA Partitioning

PSA D PSA Table
Data Load | | Partitions

BvwW: Threshold Value for Data Ln:uan:l/

FrequencyStatus-1D0C: 20

Facket size 20000 ﬁe of each PSA partition,
Parition size 1. @A, E”:,E,<\value in number of records

Transaction SPRO or RSCUSTVG :

® From SPRO Business Information Warehouse > Links to Other
Systems > Maintain Control Parameters for the Data Transfer

¢ Note: If you start more than one load process at a time expecting to
have each request in a separate partition, it probably will not work
as expected; the PSA threshold is not yet reached when the
second process starts writing into PSA



. Potential PSA Bottieneck

Possible bottleneck (large loads or multiple parallel loads)
B |/O contention

¢ High no. of writes during large data loads

¢ Disk layout and striping configuration
® What is located on the same disk or tablespace/DB Space/etc?

¢ Database I/0

B Partitioning configuration
¢ Partition defined too large, no parallel database sub processes used?
¢ Partition too small, too many parallel database sub processes used?

B Sequential loading from PSA to DataTargets selected

PSA

B DB Statistics
¢ Usually not an issue as PSA tables are normally sequentially read
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l Data Processing-Transfer Rules

Header | Status * Deails |

= @ Crerall stafus Errors occumed A Miszing rm:t:::lpn:E Scheduler

= @ Reguests (messagesy Eventhing Ok
@ Data requast arrangead
& Conlimned wath OF
¢ @ Estracon imessages); Everdhing 0K
@ Data requast raceied
@ Data seleciion schaduled
@ 90 Records ser { 20 Records recabed |
@ Data sefacion ended
= @ Transier (docs and TRFCY Evan@ing Ok

@ Request IDoc - Application document posied

Business Information Source

Warehouse

S-API
iDOC {RFC IDOC

& o Idoc # appicEdon dotument posied
@ o |doe 1 Applicaton dotument posied
@ Info Idoc 2 - Applicalion document posted Data Ioad Monitor .
@ Data Packet1 ; 30 Recomds Armvad in B
@ Irifo 1doc 4 - Applicatiion document posted Transaction RSMO
% @ Processing (data packet): Evergdhing O
% @ Data Facket1 (90 Records ) ; Evarything 0
" @ Transfer nlgs - Mo ermors
@ Transaclion dala receved. Procezsing being slared
@ Transfer 90 dala records in communication strciurs
B Q¢ Update PSA: Mo emars
B G Llpagle rales - Mo erors
I+ 9 Lipdale ; Mo erioes

Selec! a node and chaose the

corast meny for maone information

Transfer Rules

]|
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l Data Processing-Update Rules

Header | Sfaus  Deflils |

= B Creeradl slalusl Ermors o camed. O MBS medssges
& & Requests imessanes); Everphing DK
@ Edracton {messagesi Evendhing Ok
= Tranalar Jaocs sl TRFCE Eventhing Ok
& ReguestDoc; Applicalion dooumssd Pt
@ Info Mo 2 Applicalion documend posied
@ Info koc 1 JAnplization documeant postad
@ Info ldoc 3 : Application document posted
@ Data Packet 1 | 20 Recdeds Arriad i By
@ Info ldnc 4 : Application documant postad 0Obs
@ Processing (dala packell Evesdhing O

Scheduler

Business Information
Warehouse

Source

Transfer PSA

rules

S-API
tRFC Iboc

iDOC

= @ Data Packet1 (20 Revords ) - Eventhing Ok
[+ & Transforndes: Ho erors
[ @ Lipdates PSA MO emrs
= {@ Updads rules - Mo eerors!
@ 0D04S fables o be updaled: 1 QDS Bbis(s)
@ 03 1able DEEF_ WY will b2 undaied
& Exarl processing update ndas far InfoCubeDDE Sebks DEEF
@ Finished proeessing opdats rules far InfaCubend0E lable 0
B @ Update: Mo emors

[+ & Prcessing end : Mo erors —

@ Q0S5 activaton (cheange-log) - Mol yel attivaled

[a][e[ 1 On
Selecl a node and chogde the
corlesd mieny for more rdcemaion

Update Rules

Data load Monitor :
Transaction RSMO
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l Tuning Transfer and Update Rules (BW 3.0B)

Debugging and tuning Update and Transfer rules:
B Simple tool for debugging of transfer or update rules

B Improves error search and analysis — together with the enhanced
error messages

Monitor  Edit Goto  Enwironment  Settings m  Help

& B H @ SHE anon I FHE @
Monitor - Administrator Workbench

S Al F s B | S Detais | @ Manage | [ | % | B % | P ow B8 B

g e Header | Status ' Details |
SIS successiu
¢ Fm_HIER_CUBE (TA data fi ey P S T B T,
‘3@]1 04,2002 (Thastater) i3 @ Overall status: Everything OK Simulation Selections
= @ 5 FILE ¢ <No text ave [ @ Reguests (messages): Everything OK
0_1309:41 {10 from =7 @ Exraction (messages): Everthing OK Diata IZIEICRE'[ nurmber 1
“ @@© incorrect(2) @ Data request received
v @ PM_HIER_CUBE ( TA data for @ 10 Records sent (10 Records received )
< [ 11.04.2002 C.) et el Ll Forwhich InfoCube should the update simulation be carried out?

=2 @ Transfer ({Docs and TRFC): Everything OK
@ Info IDoc 1 : Application docurment posted InfoCube Hierarch'ﬁr demo InfoCube @
@ Data Package 110 Records arrived in Bw '
@ Info IDoc 2 : Application docurment posted

@ Info IDoc 3 Application document posted q . .
% @ Pracessing (data packet): Everyiting OK D Activate Debugglng in Transfer Rules

~ {@ Data Package 1 (10 Records ) : Evenhing Ok [ | Activate Debugaing in Update Rules

[ @ Update PSA(10 F Help for node
@ Transferrules {10 4

I» [® PC_FILE ( =No text ave

[»

[» @ Update rules (1)
[ @ Update (10 ne
[» @ Processing end |

imulate update Simulation Record Selection

@ sze All Data Packet Records for the Simulation

() Select Simulation Records

(s Perform simulation | | dFz | 3

Date Time . Record.. Record..
11.04. 20082 13:09:53 2 10 10

an {[«]+]
| D | 542 (13 (003 PEl | w7042 | INS 0 w




l Routines: Potential Performance Bottlenecks

Identify the expensive
update/transfer rules rules:

Debug from one update
rule to the next update rule
for each InfoObject.

Also use ST05 or SM30

Recommendations:

Debugging  Edit

Goto

Breakpoint Settings  Development Systern  Help

& BdE CE0 DREB HHho8n E A
ABAPF Debugger
A & I O watchpaint

Fields | Tahle || Breakpoints || Watchpoints || Calls || O e || Settings |
Main program %_TAD1HE Fixed ptarithmetic
Source code of %_TA0THE 52_245 - 2,256 E

FORM RO003_CSS_AGE

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

* update rule no. ... BEE3
* update infoohject: CE5_AGE

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

FORM rOBE3_CS55_MGE
CHANGING c_wa_new TYPE rs_hool
c_val_set TYPE rs_bool
c_t_idocstate TYPE rsarr_t_idocstate

c_subrc LIKE sy-subrc.

Field contents

|Fielu:l narmes 1 -4 E

B SINGLE SELECTSs are one of the performance “killers” within these
codings; use buffers (such as internal tables) and array operations

instead.

B Avoid too many library transformations, as they are interpreted at
runtime (currently not compiled like routines)

¢ The transformation engine or library is new in BW 3.0
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l Data Load: Data Targets

Header  Sistuz ~ Details |

= @ Oversdl stalus: Emors octumad: O Missing messages
[ @ Requesis (messages) Evendhing Ok
b @ Extraction {messages): Evanthing Ok
=@ Trangfer (docs and TREC): Evenghing Ok
@ RequestiiDoc : Application dotument posbad
@ Info 180G 2 - Application document posted
@ Info Idoc 1 - application document posied
@ Info Idoc 3 - Application document posied
@ Data Packet 1 ; 20 Records Arreed in B0
@ [nfa [dac 4 Spplication document posied

Scheduler

Business Information Source

Warehouse

Update Transfer PSA IDOC
rules rules Ui

IDOC S-API

= O Frocessing (dala pacsel BExendhing OF
= @ Data Facket 1 [ 20 Records ) ; Everghing O
I+ @ Transfer rulas - Mo emors
I+ @ Updaie PSA: Mo errors
[ @ Update rules . Mo gmors
= @ Update | No errors

|@ 003 GREF IRV canden changed (hew e, changed 0
= O Fruu:e-s.slnu and : Mo &rmors

@ Procassing 2 inkshed

@ Procassing completad

& DD activalion (changelag) | Mot yet activated

Cizln Tirma _ Tarpatizhle
18.06_2088 19:53:16 6B BBEP_INY

Oescription
005 BBEP_

Load Into Data Targets

Data Load Monitor - RSMO




: Initial and Large Data load volume tuning

Buffering Number Range (InfoCube):
Activate The number range buffer for the dimension ID’s

Reduces application server access to Database.

B e.g. set the number range buffer for one dimension to 500,
the system will keep 500 sequential numbers in memory

B SAP OSS note 130253: Notes on upload of transaction data
into BW

Scenario:

B High volumes of transaction data: significant DB access
(NRIV table) to fulfill number range requests.

Expected Results:
B Accelerates data load performance per load request.

Note:

B After the load, reset the number ranges buffer to its
original state: minimize unnecessary memory allocation.
Also, If the system crashes, the numbers held in the
memory are gone.
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: Transactional Data Load Performance Tuning

Load Master data before transaction data

¢ Creates all SIDs and populates the master data tables (attributes and/or
texts).

¢ SAP OSS note 130253: Notes on upload of transaction data into the BW

B Always load master data before transaction data.
¢ ODS and InfoCube.

B When completely replacing existing data, delete before the load!

Expected Results:

B Accelerates transaction data load performance: all master data SID’s
are created prior to transaction load.
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l Transactional Data Load Performance

“Snapshot” Reporting: Data Deletion

¢ Some reporting scenarios require no historical data

B When completely replacing existing data, delete before load!

Expected Results:
B Data deleted from PSA can reduce PSA read times

B Data deleted from InfoCube reduces deletion and compression
time.

¢ “Drop partition...“ DDL statement instead of “delete from table...“ DML
statement only takes seconds

B Deleting Data also speeds data availability (aggregates, etc)




. ODS Activation in BW 2.x

Data Packets / -
Requests can not

be loaded into an

ODS object in @ active da

change |

parallel

® overwriting /
functionality Activation Activation
3

B Locking on
Activation table

ew/modi Activation
Doc-No. ::,'> data queue
Req1 T Req11k S a
Req?2 T Rep2
Req3 T ReqBI1]2 Rpas

Staging Engine ‘
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. ODS Activation in BW 3.x

New queuing mechanism replacing previous Maintenance (M)table

- — —
Doc-No. !
jl active da change | Req.ID | Pack.ID | Rec.No
Activation
-

Doc-No. ||3'.> New/meoediried Activatio Req.ID | Pack.ID | Rec.No

data queue
Req1 T Req1
Req2 T Rep2
q3
Reqg3 T

Staging Engine
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: ODS Activation example (BW 3.0)

Doc.No | Valu

4711130

Upload to Activation queue

B Data from different requests are uploaded in
parallel to the activation queue
Activation

B During activation the data is sorted by the
logical key of active data plus change log key.

B This guarantees the correct sequence of the
records and allows inserts instead of table
locks.

Before- and After Image

B Request ID in activation queue and change log
differ from each other.

B After update, the data in the activation queue is
deleted.

C’hange lo

Req.ID | Pack.ID | Rec.No
ODSRx I P 11 Rec.1147111 10

ODSRy | P 11 Rec.1147111-10
ODSRy | P 11 Rec.2147111+3

Activation

Activation

REQU1 I P 11Rec.1147111 1
REQU2 I P 11Rec.1147111 3

Req1
Repg2

Req3

Staging Engine ‘
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: Control of ODS Data load Packaging and Activation

Transaction RSCUSTA2

Table View Edit Goto  Selection  LHilities  Systerm Help

& A EH G SEE DD O8 EE @

Change View "Mainta jaxino. of parailel leids (RSADMINA)": Detaiis
2D Dialog V}Ol‘k processes

Customizing |10 Eluainei//éatinn Warehnus@. no. of recs per package l El
Maintenance Yiew for DS FiEIMHEADMINA}
Mo, of Par. Proc. 3 /ax. Wait Time in secs.

Min. Mo, Data Recs. 106000 for ODS Activation J
Wait Titme in Sec. 3600
Serer Group DATA_LOAD

—
Server Group for RFC Call when
L Activating Data in ODS

Controls data packet size utilized during parallel update/activation and
number and allocation of work processes.

SADd



l ODS Load/Activation Tuning Tips

Non-Reporting ODS Objects:

7 [@ Data Archiving 0DS ARCHODS1 ﬁix Flag: Computation ON
= {3 Status Info SIDs for the ODS can be
\ersion £ Revised switched off
Save (=) Mot saved
status @ Active, executable BEx-fIag must be switched

= @ Settings . .
: P on if BEx-reporting on the
BEx Repotting = P 9

0DS Object Type Standard ' ODS is executed /

Unigue Data Records ]
Checktable for InfoObject
Set guality status to "OK' autom
Activate ODS ohject data autorr
Lipdate data targets from QDS ]

1 Keyfields

1 Data Fields

1 MavAttribute

1 Indexes

[>
[>
[>
[>

Loads are faster as Master Data SID tables do not have to be read
and linked to the ODS data



: Further ODS Loading/Activation enhancements (3.0)

Update of ODS object with unique records
B Significantly simplifies activation process

B No lookup of existing key values
B No updates in active table, only inserts

B Note: User is responsible for uniqueness!!

= [ Data Archiving QDS ARCHODST

Index maintenance % & Status Info
Version Oy Revised

B Index speed querying - 3 Not savad
B Slow down activation Status @ Active, executable
7 Settings
BEx Reporting v
QDS Ohject Type Standard
Unigue Data Records

.......

Check table for InfoOhbject
Set quality status to 'Ok automatically

. Activate ODS ohject data automatically
Para"el SID creatlon Ipdate data targets from ODS object at

B SIDs are created per package

L =]

B Multiple packages are handled in parallel by separate dialog
processes

7]
B
R
3 |




: Using InfoCube Data Load Performance Tools

Admin WB > Modeling > InfoCube Manage > Performance Tab

Recommendation: Drop secondary Indexes for large InfoCube data

loads

Contents  Performance

Create Index button:
InfoCube GELS InfoCube 1{GRLSCLIE set automatic index

drop / rebuild

Indexes
| Check Indexes
| T Celete Indexes {Imry/
| Ijl Fepair Indexes}/ﬁdlatelw

| Create index (Batch) /[Vr

Delete Index (Batch) |

\ Reguests | Rollup | Collapse | Reconstruct |

| Checl-:ﬂggr. Indexes

Cielete Aggr. Indexes

Fepair Aggr. Indexes

OB Statistics

o0 | Check Statistics

| B

Refresh Statistics |

| Create Statistics (Bich)

run after a data load

@atistics Structure button:
set automatic DB statistics

O Percentage of IC Data Used to Create Statistics




Using InfoCube Data Load Performance Tools

Process Chain Maintenance Plahning View
New in BW 3.X «= mag a@eealn:® Dae

_ 2[alleZ¢[G[S]
Process Chalns [ “m General Services

i Load Process and Subsequent Processing
B Replacement for Event chains ( Exsouts InfoPackage
@ Fead P5A and Lipdate Data Target
£ Save Hierarchy
{-} Lpdate ODS Chject Data (Further Update)

TransaCtlon RSPC \‘.1 Data Export into External Systems

Eﬂ Delete Overlapping Reguests from InfoCube

Process type : T Biete e
B Delete Index ggizzﬁjzlgﬁiage Statistics %
B Generate Index 3 ot s e s
B Auto suggestion depending on e iocute

'ﬂ Complete Deletion of Data Target Contents
[ =f Reporting Agent
= 2 Other B Processes
&8 Attribute Change Run
Adjustment of Time-Dependent Agaredgates
'ﬂ Deletion of Requests from PSA
[B] Reorganize Attributes and Texts for Master Data

InfoPackage selected.
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: Archiving in BW

Archiving to reduction data volume

B IDOC archiving available in BW and R/3 (BW 1.2 onwards)
® Improves extraction/load performance (including use of load monitor)

B Data Archiving (InfoCubes and ODS Objects) available in BW 3.x

Archiving TechEd session: ARCH201 Data Archiving in SAP R/3 Enterprise

* Optical

Archive-I
Files

Archive-
Files

BW Functionality with ADK

THE BEST-RUN BUSINESSES RUN SAP

3rd party products



Data Load Performance Concepts

» Reporting Performance Analysis Tools

Reporting Performance Analysis Techniques

Aggregates

Reporting Performance Tuning Concepts
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. Architecture: Reporting

© 2002 SAP AG, BW Performance & DB Connect, Alex Peter THE BEST-RUN BUSINESSES RUN SAP w



. Many Aspects of Performance

Are there resource constraints at the hardware or
DB level impacting system-wide performance?

[
i .": .f':.."' @

. RS
Do the queries of one InfoCubes generally run N ~n &
H llgini. w.:."'BUSINESSINFORMATION WAREHOUSE
slower than the queries of other InfoCubes? s & A

Which queries are the biggest performance
concerns?

B Frequently executed by many users
B | ots of navigations by analysts
B High average runtimes

Performance monitoring and tuning is part of a
larger design and system maintenance strategy.

Best Practices:
B Performance should be considered in design

B Monitoring and tuning efforts are ongoing and
proactive!
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: Analysis Tools: Operating System Monitor (ST06)

Scenario
B General system performance is bad
B You assume a hardware / OS bottleneck

Useful Key Figures
B Current Values (snapshots) and history (previous hours)
¢ CPU
¢ Memory
¢ Swap

Check following parameter values:
B CPU utilization
® Free memory

THE BEST-RUN BUSINESSES RUN SAP w



l Analysis Tools: Database Monitor (ST04)

Scenario
General DB performance is bad; you assume a DB bottleneck

Useful Key Figures
B Deadlocks
B DB Buffer Hit Rates
B DB Process Overview
B Explain Query

Check following parameter values:
Check for deadlocks
Hit ratios on SGA buffers > 95% (or higher)

Which access path in the explain plan?
Are the DB statistics up to date?
Are all indexes available?



: Analysis Tools: Database Performance Monitor (DB02)

Scenario
General DB performance problems

You assume missing indexes or
(e.g. in ORACLE) degenerated indexes

Useful Features
B Missing Indexes

B Table, Index analysis

Check following parameter values:
B Compare index size with table size



: Analysis Tools: Buffer Monitor (STO02)

Scenario
The general system performance is bad
You are concerned about efficient memory utilization

Important Buffers for BW
B Generic Key Table Buffer
® Most BW-specific control tables (RS*-tables)
B Single Record Key Table Buffer
¢ Master Data Tables
B Export/Import Shared Memory
¢ OLAP Query Cache

Check following parameter values:
Hit Ratio
Swaps

Free Space / Free Directory
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l Analysis and Repair of BW Objects (RSRV)

Scenario
Performance of queries of one specific InfoCube is bad

Useful Features
B Database

¢ DB statistics for an InfoCube and its aggregates
¢ DB indices for an InfoCube and its aggregates
¢ DB parameter settings check

¢ DB Information about InfoProvider tables
® InfoCube: Relative size of dimension tables compared to fact table

B “Repair” feature

Check following parameter values:
Ensure DB statistics are up-to-date for an InfoCube
Ensure indices exist for InfoCube

Check for unbalanced InfoCubes
(dimension table size 10% or more compared fact table size)



l RSRYV - Tools for Analysis: Database tools

Admin WB > Modeling > InfoCube Manage > Goto menu > Data

Target Analysis or Transaction RSRV
Analysis of BW Objects

(v Analysis [ Analysisin Batch &y Results &% WithoutWarnings  Repair E

InfoSource | Guery  Database | InfoObject | Others | Eml
|_lanalysis description 2 | Tests in Transaction RSRY]
|: DB infarmation on tables of an InfoCube 2 [_] &Il Elerentary Tests
|_ Farameters of the database [ D Master Data
|_ OB statistics of an InfoCube and its aggregates ¥ D Transaction Data BW @Dx
I_ Indices of an InfoCube and its aggregate b l:l T
|: vV 7/ “ {4 Databasze
N o ) N { 4@ Database Indices of an Infocube and Its Aggregates
|_ D \ ,5”!: Check Database Pararmeter(s)
|_ E'u Datahank Statistics far an InfoCube and Its Aggregates
LEEI 4@ Database Infarmation about InfaProvider Tables
4@ Datahank Parameters of -Schema Tables for InfoCube

InfoCube OAPO_CAS [ I:I Aggregates

[ [ PSATables

[ 3 Al Combined Tests

Note the checks for parameter settings, DB statistics, and Indices. The index
analysis can detect most degenerated indices, and the repair tool can repair

these indices. w



: Analysis Tools: Workload Monitor (STO3N)

Scenario

B General Query performance is bad. Find out the queries with the worst
performance and try to optimize them.

Useful Features
B Expert Mode
B BW System Load > Analysis of table RSDDSTAT

Check following parameter values:

B Check queries with highest runtimes and check where most time has
been consumed
¢ OLAP init
¢ DB
¢ OLAP
¢ Frontend
¢ Master data time
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: Using Analysis Tools: STO3N - Drill Down to Query

7| Highest contributor in

B.I5.ZM0 - 22L3200 Reporting - InfoCubes: Share of tatal time (=)

@ uErpet mode E instance TOTAL Total Run Time per  |oszom  omoooo
= 2 vorkload [=]| Perize 26.06.2001 InfoCube .05 2001 05:21:01
B B ps1986_M28_02 [=]| Task type Day(s)  0521:01
B Total
[ Detsiled analysis Share of runtime k Average times (AVG) k Il data |
B B Load history and distrioution / H|gh % DB
= L Evy System Load ; = .
R vy System Loa Fagaresation 21| G| & |9 ||V F] [Ba|Ze| [ S|@afas|= i
B ot et e MEEIUE=Y EEATE R A0F T X | Time
< [ pay Reporting - InfoCubes: Shareﬁftotal time (s)
Taday | InfoCube Guery no. |Mav. steps | Total timelﬁa OLAPIMIT | 95 CLAP| %% DB yfrontend % mst data | SLAPINIT time | OLAP time | DB time | Fromtend time | Master
Z3IBANT) [l TOTAL 13 34 g1 | 235 Jawsg/ 1198 0.00 59.7 23 | 238 11.7
24.08.2001 Sun 0D_DECU 9 29 73.9 =1 53 21 @ 15.63 0.00 383 16 | 22.2 1.7
= D wieek OERATC_C10 Z 3 a0 8556 | 444 1000 000 000 T o4 | 09 00
j = - -
F=°| 44 08 nnd 47 0 N0

'E&L SN HIRE RIS EFRERERIICT
Queries for Infocube 0D_DECU

InfaCube |Mame of guery Mav....| Total |36 QLAPL.. | % OLAP| % DB| % frontend | % mst .data| OLAPIMIL . | OLAP time | DB time | Fronte. .. | s

Double Cllck 0D_DECU|TOTAL 29 | 739 5183 | 217 [30.04 1583 0.00 38.3 16 | 222 | N7

0D_DECU|0D_SD_DEMO_coooi(” 11 [)26.8 2276 | 138¢|54.85 2052 0.00 6.1 . 14.?:; (5.5

00_DECU(0D_SD_DEMO_20002 TT 11.2 35.71 268 [4T] 2054 0.00 &A3 a6 2

00_DECU|DECUQUER1 2 | 103 g9.32 | 388 E;ﬁn 0.00 }u—/ 92 0.4 07 oo

00_DECU v 2| 79 F‘!ﬁm }g.oe—’ 0.00 33 0.1 0s E [

oD_DECL No of 1 s Highest _1e- 0.00 0.00 4.4 0.0 0s 0

00_DECU runs 1 +1 DB time } | &7 0.00 0.00 35 0.1 04 0

00_DECU 1 3 : 3| 909 0.00 0.00 23 0.1 03 p.n

'8 i

Drill down — check if there is any single query that could be the major Low J.;,D
contributor. Where is the major contribution coming from? Fr‘:i"r:]':"d —

Example shows an active query, high DB time, with low OLAP & front-
end time.



: Overview: Reporting Performance Analysis Tools

Usage by InfoCubes

BW Statistics

BW Workload Analysis — STO3N

& aExpert mode

< |2 Worklozd|
B B ps1966_nzB_02
Bl Total
b Detailed analysiz
[ E Load hiztory and distribution
[ L B System Load

¥ [ﬁ. Collector and performance DB

Table RSDDSTAT

Table Edit Goto

Utilities 4= w

Settings

& afd H | & &

Data Browser: Initial Screen

I [

Tahle name RESDDSTAT

| i | sE16 Pl hsoo

Queries of BW STATISTICS
Using table RSDDSTAT as InfoSource

Function Bulider: Initiai Screen
1 B | @ T Reassion

Function module RSDDCYER_RFC_BW _STATISTICS

Collecting information
from table RSDDSTAT

Function module RSDDCVER_RFC_BW_STATISTICS



Enable Capture of Statistical Performance Data

Edit

Administrator Warkbhench

Goto  Tools Settings ; Help

D Han @ m

Administrator Workbench: Modelling
Eﬁ | @ ﬁ [B] B\ Statistics: Entry Mode Choose
Madeling | InfoCube Description CLAP [WHHR D TOOI_S > BW
DABC_C01 Activity-Based Costing (Costs and Quantities) || Statistics for
0ABC_C02 Activity-Based Costing (Statistical Key Figures) [=]|'\ Infocubes
= Dalalargets DBVCOB_M DBV COE_M O _|
& Infoobjects DEMAYCOE OBV O %\
2 InfoSources DBV D DBV D O O \Q‘
Source systerns | [OBWACT 0BG 1 W
g Paa 0BT _CO1 SAP Verification Cube 01 L O
DBV _C02 SAP Verification Cube 02 OO Can be
0BG C03 SAP Yerification Cube 03 | turned
You can delete OEWC_CO4 SAP Verification Cube 04 | on/off for
old data from OBWC_CO5 SAP Verification Cube 05 L O LIl OLAP/WHM
database tables BWAC_CO8  0BVWC_C0d %
\_(buffers) Gy | o
You can o Hsave @R R X B
store new [F S [ o0 [ERL OO0 ILR=]
g € Group 1 AREA_GROUPDT
settings € Group 2 ARES_GROUPOZ
\permanently > €% Group 3 AREA_GROUPO3
I e = & Group 4 ARES_GROUPD4
[» & Info Cube for Saj-G4 SAJIAD
Mot | ¥ @ nocubeJzSales | GATBALES
ReportingAgent | <@ nfocubeForsales | g | ca_dsalE
| |

Tranzport connection

] = Alos Tenmeactiom n A onl EC w
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: BW Statistics: Facts

SAP-delivered tools for analyzing and tuning system performance

Delivered Business Content beginning with BW 1.2A
B Redesigned for BW 2.0A

Usage of tools requires Business Content installation

Content Delivery Consists of:

B MultiCube

B InfoCubes —
B Queries

B Workbook

B |nfoSources g i

B Transfer Structures, Transfer Rules / -

B Update Rules ".

B InfoPackages, InfoPackage Groups - o
B Role '.,
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. BW Statistics: Facts (continued)

Maintenance requires scheduling data loads and monitoring
B Delta load functionality delivered

® Transaction Data
B Master Data

Can be utilized when building aggregates
B System can “propose” aggregates from BW stats data

Object metadata of BW Statistics is transportable

THE BEST-RUN BUSINESSES RUN SAP w



Data Load Performance Concepts

Reporting Performance Analysis Tools

» Reporting Performance Analysis Techniques

Aggregates

Reporting Performance Tuning Concepts
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l Analyzing Reporting Performance Issues

Building Aggregates:

Primary technique for tuning reporting performance
Analyze to determine if building aggregates will help

Different Starting Points: FL __,L_,L_jj
| fi

Analyze specific InfoProviders % ﬁ:
f

OR

Find problem queries, then analyze them

-,
_ R e
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: Analyzing Reporting Performance Issues

Approach: Find InfoCubes of concern
& consider aggregates
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: BW Statistics or STO3N: Find InfoCubes for Analysis

3 Microsoft Excel - Book2
J@ File Edit View Insert Format Tools Data Window SAP Business Explorer Help Jﬂﬂ
J@M@tmnm%@%m@
DE@da g@|n.n.|g@zﬁ,g1§¢m$;mu%.@,]m |Bfu\r§§ B 3%, & HoA. ?
A7 x| = InfoCube
A | & | Sortby mean overall time to find InfoCubes | =

Utilizing OLAP per InfoCube

; with queries having the highest runtimes

|3 BW system identifier

|4 Times and data records (OLAP) /////////////////%

|5 InfoCube )

B

7| InfoCube ll#navigations Mean overall time| Overalltime| Time, reading database| Records, selected| Records, transferring
5 TMBIOIC_CO1 54 3152882 17025561 6.771404 289990459 12050721
5| TMBIOPCA_CO1 66 97 9923 6467493 5.285 245 1809717 58 767
10 TMBIOFIAA_CO1 38 479144 1820748 1287015 536 837 7072
11 TMBICOPA_CO1 406 1778901 7222337 1042079 476872 83 869
12| TMBI# 1698 150373 28540850 1.011,250 5235 161
13 TMBIOFIAA_CO3 g7 128895 1121390 382 260 7640 3419
14 TMBIOPA_CO1 g7 18,6091 1605085 331498 464 196 §3.702
15 TMBIOSD_CO1 405 140774 570134 293520 330750 52113
15 TMBIOPY_C02 33 16,5247 627 937 279654 712835 65177
17 TMBIOCCA_CO1 34 227781 774455 252802 459893 120374
19 TMBID_IC_003 20 19,5756 391512 291546 1805436 604
19 TMBIOCOOM_CO1 13 21,2654 276 450 171976 84129 7623
W40 [017 Sheett { Sheetz [ sheet3 / []

=2 [ Wy

N G B
l: & r@




: Indicators That Aggregates Will Help

Look for many more records One Key Indicator:
selected than necessary!

Ratio records selected / records transferred > 10

Records

being
summarized on
the database

(QDBTRANS

Infocube

Number of records
read on the
database (QDBSE

AND

Other Key Indicator:

database time for

Total query runtime (QRUNTIMECATEGORY) queries > 30% of
total query runtime

Start 2s 4s 6s 8s 10s 12s 14s 16s 18s 20s End

THE BEST-RUN BUSINI
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: Analysis of BW Statistics at InfoCube Level (1)

3 Microsoft Excel - Book2
J@ File Edit View Insert Format Tools Data Window SAP Business Explorer Help Jﬂﬂ
J@M@tmnm%@%m@

D@2 R oo Rz AU @P e 2, wa :+ BIUSEEEF%, & _-dA. 2

A7 x| = InfoCube

e SLAP Ilf . Tj [ : "1 Ratio records r
1 l2Ng LA per oL Database time ~40% selected /
E BV system identifier of total runtime (6771 records
4 Tmesaddsiarecards(0L4P) /) /| | of 17 025 seconds) transferred: 24
5 InfoCube )
7 | _InfoCube # navigations| Mean overall time| Overalltime| Time, reading database | Records, selected| Records, transferrin
8| TMBIOIC_CO1 54 3152882  17.025 561 6.771404 289.990.489 12.050.?21'
5 TMBIOPCA_CO1 66 97 9923| 6467493 5285245 1808717 58 767
10 TMBIOFIAA_CO1 38 479144 1820748 1287015 536 887 7072
11 TMBICOPA_CO1 406 1778900 7222337 1042079 476 872 83 869
12 TMBH 1898 150373] 28540850 1.011.250 5235 161
13 TMBIOFIAA_CO3 87 . 7640 3419
14 TMBIOPA_CO1 *Aggregates will prObany 464 196 83702
15 TMBIOSD_CO01 - 330.750 52.113

- improve que erformance

15 TMBIOPY_C02 38 P , 9 ,ry P , 712,885 65177
17 TMBIOCCA_CO1 34 22,7781 774 455 252,802 459,893 120,374
15 TMBID_IC_003 20 195756 391512 291,546 1805436 604
13 TMBIOCOOM_CO1 13 21,2654 276450 171976 84129 7623

M| 4|p [ pISheett / sheet? [ shests /

Ready




: Analysis of BW Statistics at InfoCube Level (2)

3 Microsoft Excel - Book2
J@ File Edit View Insert Format Tools Data Window SAP Business Explorer Help Jﬂﬂ
B Q2R 3QEED
DER2ERY BRI v o QA4 B0 -0, w -2+ BIUEEEBE D%, T.B AL ®
A x| =|InioCube
A B | C D | E | F | G =

Utilizing OLAP per InfoCube

BV system identifier

Times and data records (OLAP) %/////////////////ﬁ

Database time ~3,5%
of total runtime (1011

selected /
records

Ratio records

hioCubs Ll | of 28 540 seconds) transferred: 32
InfoCube # navigations| Mean overalltime| Overalltime| Time, reading database| Records, selected
TMBI0IC_CO1 54 3152882 17025561 6.771404 2899904589
TMBIOPCA_CO1 66 97 9923 6467493 5.285 245 1809717
10 TMBIOFIAA_CO1 38 479144 0,748 1287015 6.687
11|_TMBICOPA_CO1 406 177890 -{lﬁﬂ 1042079 %
12| _TMBH# 1898 150373] 26540850 1.011.250 5235
13 TMBIOFIAA_CO3 g7 . - 7 640
14 TMBIOPA_CO1 *Aggregates will n—Ot A prtehiis 464 196
15 TMBIOSD_CO1 query performance 330750
15 TMBIOPY_C02 33 , , , 712885
17 TMBIOCCA_CO1 34 227781 774455 252,802 459893
15 TMBID_IC_003 20 195756 391512 291546 1805436
13 TMBIOCOOM_CO1 13 21,2654 276 450 171976 84.129

M| 4|p | plSheet1  sheet? [ shests /

Ready

[




l Analysis of BW Statistics at InfoCube Level (3)

E Microsoft Excel - BW_STAT_UTILIZING_per_Cube
J Fle Edt Wiew Insert Format Tools Data Window SAP Business Explorer Help Jﬂﬂ
B ReZRAR YL ED
D2H2 8RY §RBRI -0 &s £ DG -0, wi L.BIUSE=EEE%, & _-h-A. 7
A x| = InfoCube
A | F | C | D | F F | G =

Utilizing OLAP per InfoCube

Ratio records

1

— —— Database time ~90% selected /

E Times and data records (OLAP) f////////////////% of total runtime (1420 records

| riocite I of 1572 seconds) transferred: 1.1

7| IhfoCube # navigations| Mean overalltime| Overalltime| Time, reading database | Records, selected| Records, transferrin
5 | TMBIOIC_CO1 54 3152682 17.025 561 6771404 269.990489 1205072
g | TMBIOPCA_CO1 66 979923 6467493 5285245 1809.717

10, TMBIOFIAA_CO1 38 479144 1820748 1287015 536.887

11, TMBICOPA_CO1 406 1717890 7222337 1042079 476872

12 TMBI# 16898 16503731 28540850 1011 250 5235

13| TMBIOFIAA_CO3 87_ Aggregates will n_ot improve 1.640

14| TMBIOPA_CO1 * 464,196

15| TMBIOSD_C01 O | query performance 330.750

15| TMBIOPY_CO02 38 00247 OZT 957 TITH 712 885

17| TMBIOIMFA_1 127 97558 936 148 837 5021

13, TMBIOTRCM_CO1 63 11,6245 46 145312 %ﬂ

19 | TMB0SD_CO3 71 2215420 1572951 1420523 141330

W4 » [ Wsheett { shest2 | Shests / [4] O
e = WM [

SEST-HUN BUSIRN

ShP

JJ
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l STO3N - Workload By InfoCube

5.06.2001

Gk #psit mode & finstance’ TOTAL Highest contributor in

High % DB

(3 Periad 26.06.2001 . 26.06 2001 .
&2 Workioad [+] Total Run Time per Time
> [ ps196E_M2E_02 [=]| Tasktype 0 Daycs)
b B Tota m InfoCube
[ Detailed analysis Share of rurtime k Average times (AW G) k TS
[ A Load history and distribution /
= — = = = — = =
R e ssenions pagesnion 1] |G 8] 0|16 [ 3 7% 7| ] @ e a 0]
a2 minuies o
= [ Day Reporing - InfoCubes: Sharg of total time (s)
Tockay | InfoCube Query no. | Mav. steps | Total timeg % OLAPIMIT | % OLARP| % DB Montend % mst data | OLAPIMIT time | OLAP time | DB time | Fromtend time | Master
25.06.2001 han TOTAL 13 ! : 6111 235 Jawag J/ 1193 0.00 97 23 | 238 117
24.08.2001 Sun 0D_DECU 9 29 73.9 =1 53 21 @ 15.63 0.00 383 16 | 22.2 1.7
7 L wesk =] z 3 9.0 Tooh q44 [10.00 oo oo Tr ! ] [
S =il [=]| |pEvwic_cor 1 1 T 9z 21 260 | 3490 o.on 000 71 0z 03 0o
= 18.08.2001 - 2‘q":'lEi"‘j":":'|E| DEVTE_CO7 1 1 7 92 96 141 | 563 D.oo0 000 6.5 0 0.4 0.0
= 44 0s nnd 47 Os
[«1[ el NN

Load display  Goto Environment

& afd H @@ IS EE BHa0EE @

Load Analysis in System N2B

& | 51 |BA Full screen onioff | &8 Save view Expert MOde!!

aaEspet mode Bl fin TOTAL First record 01.06.2001  00:00:00
w2 2 wiarkload E 062001 Last record 30.06.2001 23:59:50
Q) P51966_N2B_02 Task type Tirne period 29 Dayis) 23:59:59
B El Total [«]
I Bl natailad anakeic
[«[»] Aadl] Share ofruntime * Average times (AvG) | Alldata |
= [P Analysis views aq High I'atiO'
V@I‘Enming Heggegaion 3| ]| & | [0 B2 (B[22 B@a|Eo|sE) 18] /
Maturity periods i i N N
B3 Ranking s Reporting - InfoCubes: @ times / navigation step (s) / Selected /
InfaCube | Queny na.|Mav. steps| Tatal time | @ total| Med. total| OLAP time| @ OLAP| DB time| @ DB | Frontend time| @ frontend| Selected| Select transferredfMa. o tranSferred
TOTAL 24 108 | 4706 | 43 2,3 283 | 03| 995 04 56,7 05 ] 0
0_DECU g &8 | 2660 | 4.6 16 76| 04| 547 04 743 0.4 0 o records
OBWTC_C10 11 44| 1726 | 349 2.6 6O | 02| 42810 318 07 ] /0.0
OBWTC_CO7 1 ] 142 | 74 7. 05| 03 12 | 0,6 0,0 0,0 i | W
OBWTC_COR 2 4 10,1 | 25 3.3 0,1 0,0 04 | 01 0,0 0,0 0 .
OBWTC_c01 1 1 ISR 77 02| 02 03|03 0,0 0,0 i 00
[ [
[ [M2B 1y 100y P2l Patoss | INS 2 (W SAP ®




l Analyzing Reporting Performance Issues

Approach: Find queries of concern, then analyze them

X Mool Excl DM Scenaio Workbook e B3
B gt Yo st Fgmet Took Dot o iy JRIET|
[DSBGRY S BRI 0. W®[T 0L 0SS w5

o o =

Sk Awnes(s) ot

Pian Actual  ActwalPY  Variance  Vriance%  Variance’ PY

43500 42516 42585 884 -226% 016 %
448 43 448 02 451 % 516 %
3564 2945 3.054 639 1783 % 357 %

Ready ] — ) " . — -7/

el

—_— F
i § |
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: BW Stats or STO3N: Find Queries for Analysis

A Microsoft Excel - BW_STAT UTILIZING_per_Query

J Fle Edit Wew Insert Format Tools Data ‘Window SAP Business Explorer Help Jﬂﬂ‘
J@M@«mnM%@mm@
D&da R AR B T AT 2+ BIUESE=EEF%, & _-0-A. 2
Ab j =\ Cuery . . .
T A | B | Sort by overall time to find queries G
i Utilizing OLAP per Query that have the highest total runtime
(2
|3 Times and data records (OLAP] /////////////////ﬂ
4| InfoCube )
5
6| Query # navigations| Mean overalltime| Overalltime] Time, reading database| Records, selected Records, transferring
7| Query3 11 42593201 4685252 2798516 160954142 2962 877
5 | Queryd 5 936,1262| 4680641 968,673 75994 970 3293 697
g | Query5 I 6072927 4251049 1421591 5494 612 679.079
0| Queryd i 293621 2260882 169,693 5.104 1825
11| Query7 g 2518872 2015098 1400190 48528 3.730
12| Query8 1 134321900 1343219 1.340,875 10512 420
13| Queryd 54 26693 1332144 150,645 24235 1278
14| Query10 2 65792401 1315848 1.276,168 30.368 932
15| Queryl1 11 1057175 1.162,892 1.064 407 15828 7412
15| Queryl2 12 8476050 1017126 86,312 16 8
17| Queryl3 70 14,2516 997612 298 347 224765 42 285
M 4 » M\ Sheet1 [ sheetz / Sheets / [ =
Ready ‘ [ [ HUM |




: Indicators That Aggregates Will Help

Look for many more records One Key Indicator:
selected than necessary!

Ratio records selected / records transferred > 10

Records
transferred after
being
summarized on
the database
(QDBTRANS

Infocube Number of records

read on the
database (QDBSE

AND

Same Key Indicators for Queries! Other Key Indicator:
database time for

Total query runtime (QRUNTIMECATEGORY) queries > 30% of
total query runtime

Start 2s 4s 6s 8s 10s 12s 14s 16s 18s 20s End
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l Analysis Techniques: Key Components of Runtime

A Microsoft Excel - BW_STAT UTILIZING_per_Query

J Fle Edit Wew Insert Format Tools Data ‘Window SAP Business Explorer Help Jilﬂ|
EEEREEE TR
DEEL 8RY $BEY o o &2 A4 0w -0, | wil -2 B0 =E=E=HEy. & H.A
| A ;‘QUEW — | Ratio records
o Database time ~60% of selected /
|1 Utilizing OLAP per Query _ 0
2 | total runtime (2.798 of records
3| Timesanddetarecods(OLAP) /) /1 | 4.685 seconds) transferred: 54
4+ IfoCube ) — — r—1 —
5
6| Que # navigations| Mean overalltime| Overalltime| Time, reading database| Records, selected) Records, transferrin
7| Query3 11 4759320] 4685752 7.7198 516 160,954 142
g Queryd ) 9361762 4680,647 465,673 14494 970
3 Queryd I 6072927 4251049 1421591 5494 612
0 Queryb 17 293621 2260882 169,693 5.104
11| Query? 8 28188721 2015008 1400 190 48528
12| Query8 ! | Aggregates will improve 1012
13| Queryd * 9greg P 24,235
14 Query10 ue erformance 30.368
15 QUEW“ 1 1 q |uur¥u p IR TS = =TT 15828
15 Queryl2 12 8476050 1017126 86,312 16
17 Query13 70 14,2516 997612 298 347 224765
W4 » | p\Sheetl / Sheetz £ sheet3 / [4]
Ready ‘ [ [




l Analysis Techniques: Key Components of Runtime

A Microsoft Excel - BW_STAT UTILIZING_per_Query

J Fle Edit Wew Insert Format Tools Data ‘Window SAP Business Explorer Help Jilﬂ|
EEEREEE TR
DEHs 8RY %E‘W“'“"% Z fu %lﬁl‘ﬂﬂmu% - [2) .|| wid .12 .‘B 7 g‘ggg P, lE b,
A j =\ Cuery
A &8 | C 0] E | Ratio records
1 | Utilizing OLAP per InfoCube Database time ~89% selected /
2 .
3| Tives anddatarecords OL8) /) of total runtime (1064 records
4 InfoCube 7 of 1162 seconds) transferred: 2.1
5
6| Query # navigations| Mean overalltime| Overalltime| Time, reading database| Records, selected) Records, transferrin
7 Query3 11 42593201 4685252 2.798516 160954142 2962 87
8 Queryd 5 9361282 4680641 968 673 7994 970 3293 69
3 Queryd li 6072927 4251049 1421591 54594 612 879.07
0 Queryb 17 2923621 2260082 169,693 5.104
11 Query7 8 251688720 2015008 1400,190 48528
12/ Query8 1 13432190) 1343 119 1340875 10512
13 Queryd 54 246633 1 Jye-4d 150 645 35 127
14 Query10 2 657 9240 1.& i L 1,276,168 8 i l; 93
15| Query11 11 105,7175]  1.162.892 1.064 407 15828 .
15 Queryl2 12 84,7605 1017126 66,312 16
17 Query13 70 14 2516 997 612 298 347 224765
W4 » ¥\Sheet1 | sheet? f chests / - -
Rezth I Aggregates will not improve T
query performance w
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: Query Monitor - Transaction RSRT

Scenario

B The performance of one specific query is bad. Debug the query to
analyze possible bottlenecks

B Execute query in debug mode
¢ SAP statistics
¢ Explain Plan
¢ Display found aggregates

B OLAP query cache monitor

Check following things:
B Are aggregates used?
B |s the OLAP query cache used? (DB time = 0)

B Are the statistics up-to-date?
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: Query Monitor - Transaction RSRT

Query Monitor
e +Dehug @& [® Properties (@) Help Texs

|.Techn|n:: nfu:urmatlcnn |Ean::he b anikar |E|E! uery Y arants |@IGS Test ||E|Get ‘Y ariank |E|Ereate Y anart

Displays Y
statistics of
Query ap0_SD_CO3/Z_20B_WEE database table
RSDDSTAT (for
Ch List e | — _——__\ this execution) /

oose

S o lv| Display Statistics Data
Debug to get Displays the best v Displays Aggregate Found |
a dialog box possible || Dizplay SQL Query

\ Wwith options aggregate for this || Display Run Schedule

query execution ] Do Mot Use Aggregates

Do Mot Use Cache

|| RRI Transformations

| | Mo Parallel Processing
|| Multiprovider Explain

|| Default Breakpaoints

| | Download Query Scenatio

‘ Switch off the usage of
aggregates to check runtime

for MultiProvider queries, or

‘ Switch to NOPARALLEL mode
find explain plans




: Best Possible Aggregate (1)

N

umber of

database accesses
(if all best possible
aggregates are

\

Fixed value used
(if aggregation F
is used)

Suggested
aggregation type
(*, F, H, blank)

available) %
Pmpare requestedfound aggregates
“D..|agoregatesr  |InfoOhject SinfoChject 7|5, S Hier..|D..| S 5 Fixed v A A Hier | LA Fi %
1|ZTEST_AP  |DACTTYPE Activity type  |* i i i =
1|ZTEST_AP  |0CO_AREA Controlling a... | i i i [
[+]
[~]
Lol \ l N\ B[]
viatd \¥8@ /] \ \

Structure to be
read (InfoCube
or aggregate)

Hierarchy used
(if aggregation
H is used)

Hierarchy level
(if aggregation
H is used)
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Best Possible Aggregate

Structure to be read
(InfoCube or aggregate)

Suggested aggregation
type (*, F, H, or blank)

Y reduestedifound agoredates

* _|agoregate  Infoobject  infoobject “Hierarc|S: .| 5 Fixed v | A Hierarc| A
J'IDDDDE OCALMOMTH  Calendary..} * 1] ] * 1] ]
00_MATERIAL Material 544 * 1] 1] * 1] 1]
00 _PLAMT 00_PLAMT 1] * 1] 1]
2100003 QCALMOMTH Calendary.} * 1] 1] * 1] 1]
00_MATERIAL Material SA.) * 1] ] * 1] ]
00 _PLAMT 00 _PLAMT 1] * 1] 1]
0o YEMDOR  “endorno... | F 1] 10 * 1] 1]

/Number of Y

database accesses
(if all best possible
aggregates are

\ available) -/

Aggregation type of
existing aggregate

v Fa " ma0H®




l RSRT Query Monitor: BW Statistics Data

Lizt Edit Goto Settings Svestem Help

@ Hleee]

\I'LIID

QAGGRUSED

‘%"a?w‘ﬂ@@ﬁ%‘@ Detaif: Display

RECCHAY

\\%4MAKCHWﬂP1?LI{HBCGSBT

For detailed
information
choose Details

Long form of time stamp

Z20.001.128. 084 022 2500000

K3/

L
[+]
STATUID B5FHOADSW Y ZFPFYS4CO1 ARDOIE =]
SESSTIOMUID B8YUFEMFFALODL BOKDAOTACESR
MAVSTEFUID oY XY BAMIHIQFIES 1 GEYMNYF J
IMFOCLIBE J¥XFCUBEZ
HAMDLE 1
QALUERYID JXFPCUBEZ fFGCOSTOFSALES
User name MIHAM
QMACHLESEM H
OLAPHMODE 1
QRLUNTIMECATEGORY 3
QMAVSTEFR 1
QDBESEL 19.420
QDETRAMS 367
AMLUMCELLS 1.835
AHMUMBEANGES =
QTIMEOQLAFIMNIT b, 359375
QTIMEQOLAF 0, 828125
QOTIMEDE 1, 281250
QTIMECLIEMNT O, 109375
TIMEAUTHCHECK O, 016625
DMT CUBEACT 1, 281250
[=]
[~]

[ER[Y

[+ | RSRT 261

M=
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. Trace Tool: RSRTRACE

Activates logging
for specific user id

%2 | RSRTRACE ‘4 O @eae Do

onfigure trace toof

L & Configure user | Userlogs  CATT logs Al lags

|
Displays all

. : existing logs
| Alusers |

Deactivates

logging for

user id

fuser  Ipate  [Time [T

|
I R D %
] aD)

User already
activated for

logging
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: Trace Tools: RSRTRACE > RSRCATTTRACE

List Edit Goto Settings

oystem Help

Copy Log Number from

& ) [ JIOROLAIRE LIRS RSRTRACE into
Processing/deletion of logged callups Transaction
M4 » NEEF E ¥ RIS RSRCATTTRACE
E>
//_
system|Logno. (User Date Time Fiption r
. oB4 70 [MIHAN 28.11. 2000 |11: 00: 31
E (B4 69 |MIHAN 25.11.2000 [10:59: 59 |
0B4 67 |MIHAN 28.11.2000 [10:58; 42 : —
E (B4 64 |ALBRECHTC  |23.11.2000(14:55:50 DlSFJ'ElFEtEltlSt'ESDEtE ________
B4 63 |RIZZ0 17.11.2000 |17 07 29 : - :
L oB4 62 |ALBRECHTC  |15.11.2000|15: 42: 47 ;__D_!_@E[@I}fﬁ_-_'E_'-_EI_EI_I’E_E_I‘_-EI_’[E_E@_I._I_FI__U___;
C oB4 61|ALBRECHTC  |15.11.2000|15: 40: 57 || Display SQL Query
ol | || Display Run Schedule

| b | RSRTRACE Pl | pwe | | Do Mot Use Aggregates
Do Mot Use Cache

|| RRI Transformations

| | Mo Parallel Processing
|| Multiprovider Explain

RSRCATTTRACE: specific log from
RSRTRACE is input, tool gives

aggregates suggestions for first B [ | Default Breakpoints
execution AND all further navigations [ ] Download Guery Scenario
performed



Data Load Performance Concepts

Reporting Performance Analysis Tools

Reporting Performance Analysis Techniques

» Aggregates

Reporting Performance Tuning Concepts
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: Aggregates: Concept

Data transfer from InfoCube to query

Flow without aggregate

—

e ———
A N N NN

InfoCube Records read on the

database Records
QR e o ssresssenceennesfefesasesatiate R rred to
_ﬂ BW instance
" [ after being
4 summarized on
Aggregate the database

Flow with aggregate
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l Aggregates: Concept

Data transfer from InfoCube to query (revenue grouped by

=

month)
Flow without aggregate

Month |Material |Revenue ‘

July Hammer 10

July Nail 20

August |Hammer 10

August [Nail 20

InfoCube

Month

Records read on the

Revenue

July

30

August 30

database /

Aggregate

Flow with aggregate

Records
transferred to
BW instance
after being
summarized on
the database



l Aggregates: Concept

Data transfer from InfoCube to query (revenue grouped by month)

Flow without aggregate

Month

Material

Revenue

30

July Hammer 10

July Nail 20

August |Hammer 10

August |Nail 20
InfoCube

Month [Revenue

July

August 30
Aggregate

> July

Month [Material [Revenue

Hammer 10
July Nail 20
August |Hammer 10
August |Nail 20

Records read on the
database

Month

Revenue

July

30

August

Flow with aggregate

30

Records
transferred to
BW instance
after being
summarized on
the database



l Aggregates: Concept

Data transfer from InfoCube to query (revenue grouped by

month)
Flow without aggregate
Month |Material |[Revenue
Month |Material |[Revenue ‘me Hammer 10
July Hammer 10 July Nail 20
July  |Nail 20 August [Hammer 10
August|Hammer 10 August |Nail 20
August [Nail 20
InfoCube Number of records
read on the
lllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIlllllllllludfébhlgéllll
Month [Revenue Month |Revenue
July 30 I [July 30
August 30 August 30
Aggregate

Flow with aggregate

—

Month

Revenue

July

30

August

30

Records
transferred to
BW instance
after being
summarized on
the database







: Query Design: General Recommendation

Using Aggregates No Aggregates available

Create queries to start at an 17y
summarized level - ﬂ

Aggregate 1 InfOCUbe

S
T

'_|,|

First drilldown may have to
read a larger structure

2

B ——

IEEEEE

Aggregate 2 InfOCUbe

ﬁ_l

B/
AL

Second drilldown may have to

read a large structure #’

| [
but with increasing filter | ___"’ | _-.I”
restrictions - _
- Amount of data that |

has to be read _| _“' InfoCube _| _“'
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: Aggregates - Properties

Aggregates
can be created:

" For Basic InfoCubes

" For dimension characteristics
" Using navigational attributes
" On hierarchy levels

" Using time-dependent navigational
attributes

" On hierarchy levels where the weW
structure is time-dependent
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. Aggregate Concepts: Summarize by Characteristic

Fact Table: Sales Data Aggregate Tables: Sales Data
USA Winsoft Inc. 10

Germany | Internetworks 15

USA Funny Duds Inc. 5 Country Sales

Austria Internetworks 10

Austria Thor Industries 10 USA 40

Germany | Funny Duds Inc. 20 Germ:any 35

USA Winsoft Inc. 25 Austria 20
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. Aggregate Concepts: Fixed Value (Subset of Data)

Fact Table: Sales Data
Country Customer Sales
USA Winsoft Inc. 10
Germany | Internetworks 15
USA Funny Duds Inc. 5
Austria Internetworks 10
Austria Thor Industries 10
Germany Funny Duds Inc. 20
USA Winsoft Inc. 25

Aggregate Tables: Sales Data

Country Customer Sales

Germany |Internetworks 15
Germany |Funny Duds Inc.| 20
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: Aggregate Concepts: Sum. By Navigational Attributes

Navigational Attribute for
Characteristic Customer

Customer Industry

Winsoft Inc. Technology

Funny Duds Inc. Consumer Products

Internetworks Technology

Thor Industries Chemical
Fact Table: Sales Data Aggregate Tables: Sales Data
Country Customer Sales !!l"ll! !!l!!

Customer__Industry *

USA Winsoft Inc. 10
Germany Internetworks 15 Industry Sales
USA Funny Duds Inc. 5
Austria Internetworks 10 Technology 60
Austria Thor Industries 10 Consumer Products 25
Germany | FunnyDudsInc.| 20 Chemical 10
USA Winsoft Inc. 25
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: Aggregate Concepts: Summarize on Hierarchy Levels

Hierarchy for Country

=n

Fact Table: Sales Data
Country Customer Sales
USA Winsoft Inc. 10
Germany | Internetworks 15
USA Funny Duds Inc. 5
Austria Internetworks 10
Austria Thor Industries 10
Germany Funny Duds Inc. 20
USA Winsoft Inc. 25

Time-independent
hierarchies are stored
outside the
dimension, in a table
called /BIO/ICOUNTRY

Aggregate Tables: Sales Data

Eoun!ry H, Level 2

Customer Space
Country | Sales
America 40
Europe 55
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l Query Behavior: Multiple aggregates per navigation

Queries may be automatically split up over several aggregates,
as many queries are comprised of multiple select statements

-------

A

y

Aggregate 1 | -:rerereene Aggregate n

InfoCube
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: Rollup and Change run (Master Data Activation)

Definition: Rollup

To apply the newly loaded transaction data to the aggregate

Definition: Change Run

To activate the changes of master data and hierarchies

® During the change run, all aggregates containing navigational
attributes and/or hierarchies are realigned
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. Aggregates Concepts: Rollup (1)

Rollup applies the newly uploaded transaction data to the aggregate

Aggregate

1| Customer Industry

New transactional
data in the InfoCube

' not available for
reporting
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. Aggregates Concepts: Rollup (2)

Rollup applies the newly uploaded transaction data to all aggregates
of an InfoCube

e Aggregats

Customer Industry

New transactional
data now available
for reporting

THE BEST-RUN BUSINESSES RUN SAP w
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: Aggregate Rollup: Create Batch Job

made, system-

generated batch

job name goes
here

Contents k

Foll up of InfoCube: ZF|

Once selection is

Frmance k Feguests

COZLEFIAR_COZ)

Aggregate Rollup
can be performed
via Process Chain

Follup k Collapse k Fec uct |

Parameters for
system to calculate
requests to rollup

View batch job logs
for aggregate rollup

Selection m\ sSubsequent Proc. ||@ Frocess Chain Maint.v
Job Mame BI_AGGR |
Faollup Aforegates
@ Request ID 34470 Compress After Rallup
.::;4 . Calculated request D | |"E?’ Agogregates |
//\\ / A\
(s / \ Execute ||ﬁ|@|ﬁ Stop Jok ||E_'? Logs \

View InfoCube
aggregates

Compress

aggregates with
rollup or with IC
compression?
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. Aggregates Concepts: Change Run

Master data activation = Activating the changes of master data and
hierarchies. During the change run, all aggregates containing
navigational attributes and/or hierarchies are realigned.

4mmm Changes to
Aggregate

navigational
attribute Industry
are not available
for reporting

1| Customer Industry
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E Aggregates Concepts: Change Run

Master data activation = Activating the changes of master data and
hierarchies. During the change run, all aggregates containing
navigational attributes and/or hierarchies are realigned.

Ch t
<= anges to Aggregate

navigational
attribute Industry
are now available
for reporting

| Customer Industry

Realigned

aggregate )

fact table
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: Aggregates Concepts: Change Run

Navigational Attribute for
Characteristic Customer

Customer Industry
Winsoft Inc. Technology
Funny Duds Inc. Consumer Products , Changed master data
> Old: Internetworks Technology not available for
Thor Industries Chemical reporting
New: Internetworks Consumer Products
Fact Table: Sales Data Aggregate Tables: Sales Data
Country Space
Country Customer Sales Industry *
USA Winsoft Inc. 10 Sales
Germany | Internetworks 15 Industry
USA Funny Duds Inc. 5
Austria Internetworks 10 Technology 60
Austria Thor Industries 10 Consqmer Products 25
Germany Funny Duds Inc. 20 Chemical 10
USA Winsoft Inc. 25
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: Aggregates Concepts: Change Run

Navigational Attribute for
Characteristic Customer

Customer Industry
Winsoft Inc. Technology
Funny Duds Inc. Consumer Products , Changed master data
><> old: Interrkﬂ/orks Tec}@logy now available for
Thor Industries Chemical reporting
L New: Internetworks Consumer Products
Fact Table: Sales Data Aggregate Tables: Sales Data
Country Space
Country Customer Sales Industry *
USA Winsoft Inc. 10 Sales
Germany | Internetworks 15 Industry
USA Funny Duds Inc. 5
Austria Internetworks 10 Technology 35
Austria Thor Industries 10 Consumer Products 50
Germany Funny Duds Inc. 20 Chemical 10
USA Winsoft Inc. 25
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: Aggregates Concepts: Change Run and Consistency

Situation before master data activation:

Navigational Attribute for Characteristic

Changed
master data,

Customer
Customer Industry Object version
Winsoft Inc. Technology Active
Funny Duds Inc. Consumer Products Active
Old: |nternetworks.......|..... Technoloay...............}... Active..
Thor Industries Chemical Active
New: Internetworks Consumer Products Modified

Situation after master data activation:

Navigational Attribute for Characteristic

not available
for reporting

Changed
master data,

Customer
Customer Industry Object version
Winsoft Inc. Technology Active
Funny Duds Inc. Consumer Products Active
Thor Industries Chemical Active
New: Internetworks Consumer Products Active

THE BEST-RUN BUSINESS
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Why Can Too Many Aggregates Be Harmful?

Balanced aggregates strategy

Time for Rollup and Faster Queries
Change Run

Ry, 7 1 Bt
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: Time Frame

Period of time

14 hours online reporting;

current data in aggregates needed

3 hours
data load

7 hours available

ce

for aggregate
maintenance

maintenanUploadReportin

Aggregate
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: Time Frame: Problem

Period of time

12 hours online reporting;

current data in aggregates needed

Current data not available

3 hours
Query performance harmed  jsaakides

maintenanUploadReportin
ce

11 hours needed for
aggregate maintenance

Aggregate
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l Aggregates: Tuning Tips

Tips for Maintaining Good Aggregates:

B Relatively small compared to parent InfoCube
Try for summarization ratios of 10 or higher
Find good subsets of data (frequently accessed)
Build on some hierarchy levels, not all

Not too specific, not too general — should serve many different query
navigations

Consider “component” aggregates

Should be frequently used and used recently (except basis aggregates)

Characteristics of Bad Aggregates:
Too many very similar aggregates
Aggregates not small enough (compared to parent cube)
Too many “for a certain query” aggregates, not enough general ones
Old aggregates, not used recently
Infrequently or unused aggregates



l Aggregates in BW 3.0

» Aggregates: New Features

» Time-dependent aggregates

Compression & Data Request
Filling Aggregates: Block Size
Flat Aggregates

MOLAP Aggregates
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l Aggregates with Time-Dependent Components
Aggregates with a time-dependent component (navigational
attribute or hierarchy) are calculated for a specific Keydate
A Keydate can be specified in the query definition.

The Keydate can be determined by:
B 3 BEx variable which is filled via a SAP- or User- Exit.
B 3 fixed date.

When the aggregate is filled, data is stored in a manner
representative of the state of the data as of the specified Keydate



: Using Time-dependent Aggregates in Queries

If time-dependent components are used in a
query, it can only use aggregates with the
same Keydate.

Important for the use of aggregates is not the
variable, but the processed Keydate: only data
for this Keydate is available in the aggregate.




l Adjustment of Time-dependent Aggregates

Since the Keydates the users are interested in change, the time-
dependent aggregates need to be updated regularly.

Process “Adjustment of Time-Dependent Aggregates” adjusts
data of all aggregates with variables for the Keydate to the
changes of the Keydate.

This process is only available in the process chains.
Only aggregates are recalculated if their Keydate has changed.

This adjustment can take a long time and use many system resources.
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Master Data Table: Country

. Time-Dependency: Example Using Master Data

Country Valid from| Valid to Sales Person

Austria 1/1/2000 12/31/2000 Huber

Austria 1/1/2001 12/31/2001 Meyer

Germany | 1/1/2000 03/31/2001 Meyer

Germany | 4/1/2000 12/31/2001 Huber

USA 1/1/2000 12/31/2001 Smith
Fact Table: Sales Data Aggregate Tables: Sales Data

Sales Person =

Country Customer Revenue Key date 9/1/2001
USA Buggy Soft Inc. 10
Germany | Ocean Networks | 15 Sales Person Revenue
USA Funny Duds Inc. 5
Austria Ocean Networks | 10 Huber 35
Austria Thor Industries | 10 Meyer 20
Germany Funny Duds Inc. | 20 Smith 40
USA Buggy SoftInc. | 25
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Edit Extras Help

| 0H ISEQ SEE aNa8 BRI @

Agureate Goto Propose System

: Aggregates — Maintenance with Key date

Maintenance for aggregale
RN A =R e 5 R

Template for agored... ITech... |
= @ Copy of FABCUE
[ 4 FABCUBEST PMO2
[» 4 FABCUBESZ PMO32
[> & Additional | PM033
> & FABCUBESTPMOAT

Angregates |Technica| |5. |F'.

100023
100013

[ & Shipto Hierarchy
< & timedependent
= {& Properties
Variahle for b 0DAT
A KeyDate  |16.08.2001
= &8 FABCUBEST  PMO3N
A Order numbe 0COORDER
A Ship to Cust FABSHPTO

Processed
for 8/16/2001

Not time-
Dependent

e anian) .

[ 4 FABCUBESZ  PM032
[> 4 additional PM033
> 4 FABCUBEST  PMO3T
b B iMax 100015
< B Region 100016
= {3 Properties
BR variahble far k
{, keyDate  |00.00.0000
[ 4 FABCUBESZ  PM032
> 4§ FABCUBEST  PMO3T
L EnEn)|

[ [ad[]

U | @B6 (3 (003) Sl hsO002 NS o
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l Aggregates in BW 3.0

» Aggregates: BW 3.0 New Features

Time-dependent aggregates

» Compression & Data Request

Filling Aggregates: Block Size

Flat Aggregates

MOLAP Aggregates
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: Aggregates — Automatic Compression vs. Delayed

InfoCubes can be marked such that the request is kept in its aggregates.
(Administrator Workbench; Tabstrip ‘Rollup’) -
we
Requests which are not compressed can then be deleted out of the
InfoCube and its aggregates, without completely rebuilding the
aggregates.

Aggregates of marked InfoCubes are compressed together with the
InfoCube.

This feature should only be used for InfoCubes for which deletion of
rolled up requests is necessary -> Performance penalty when
aggregates are not compressed.

T T
e
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l "Two Fact Table” Concept

E fact table
B . contains consolidated data
B .. is optimized for reading
B might be huge
B . is partitioned by the user
O

.. cannot be partitioned once InfoCube contains data!

F fact table
.. contains data on request level
.. is optimized for writing / deleting
.. Should be small
.. is partitioned by the system



l Aggregates in BW 3.0

» Aggregates: New Features
Time-dependent aggregates

Compression & Data Request
» Filling Aggregates: Block Size
Flat Aggregates

MOLAP Aggregates
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l Aggregates — Block Size

Data of large InfoCubes is read in several blocks to prevent
resource problems when filling an aggregate. weW
(Transaction SPRO)

Potential problems are, for example, temporary tablespace,
memory.

Blocks are distinguished by characteristic values.
The block size can be customized (system-wide).

The best block size depends on the sizing of your system



l Aggregates in BW 3.0

» Aggregates: New Features
Time-dependent aggregates

Compression & Data Request

Filling Aggregates: Block Size

» Flat Aggregates

MOLAP Aggregates
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l Flat Aggregates

If an aggregate has less then 15 components, each component is
put into a separate dimension (“Flat Aggregates”).

The dimensions (except the package and unit) are marked as “Line
Item”.

“Flat Aggregates” are filled / rolled up without loading the data
into the application server (performance gain).

Line item / high cardinality dimensions already specified in the
InfoCube are also used for aggregates for corresponding
dimensions (also for non-flat aggregates).



l Flat Aggregates

Transp. tahle fBICYFT1OR0GET Active
Short text KA FABS
Aftributes k Crelivery and Maintenance Fields k Entry help/checlk k CurrencyfGuantity Field
=R SRl [ §] sehhen || Buikingpe |
|_ Field key | Initi...|Data element CTyp Length Dec.p... Short text
- [kEY_180061P v | [v| [REDIMID INT4 10 UDimension Tahle Key
- JKEY 1000617 v| | [v] RSSID INT4 16 Uimaster data 1D
- IKEY_KWFABSU W | [v| [REDIMID INT4 16 O i able kKey
~ KEY_ 1000611 v| | [w] R55ID INT4 10 aster data D
~ KEY 1000612 v| | [v] RS5ID INT4 10 Master data 1D
 KEY_ 1000613 v| | [w] RSSID INT4 10 Master data 1D
~ KEY_ 1000614 v| | [v] RSSID INT4 10 Master data 1D
- JKEY 1000615 v| | [v] RSSID INT4 10
- [CRMEM OTY fETOVOTICRMER QOTY QAN 17 0s quantity




Data Load Performance Concepts

Reporting Performance Analysis Tools

Reporting Performance Analysis Techniques

Aggregates

» Reporting Performance Tuning Concepts
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l Reporting Performance Tuning Concepts

» Data Modeling and Line Item Dimension

» Web Reporting

» OLAP Query Cache
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l Performance Tuning Concepts

» MultiProvider
Partitioning
Data Modeling and Line Item Dimension
Web Reporting

OLAP Query Cache
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. Performance Tuning Concepts: MultiProvider

Combination of all types of InfoProviders
No additional data storage
Queries are split automatically and distributed to InfoProviders

Transparent usage for reporting
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. MultiProvider: Overview

® An InfoCube represents a reporting scenario.
® Reporting scenarios might comprise sub-scenarios.
® Example (1): plan and actual data.

® Example (2): order, delivery, billing data.
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. Modeling

Logical Partitioning via Data Marts

MultiProvider

The Power of
Parallel Processing!

InfoCubes s s ﬁ

© 2002 SAP AG, BW Performance & DB Connect, Alex Peter THE BEST-RUN BUSINESSES RUN SAP w

Parallel SELECT Statements



. Multi-Cube Example

Multi-Cube Queries

Plan /Actual
Multi-Cube

Basic-Cube Queries

1 1

Basic-Cube Queries

Plan Data
Cube

Actual Data
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. Multi-Cube Example

Sales Data
"North"
Basic Cube

Sales Data
“West"
Basic Cube

MultiCube Queries

Sales Data
Multi-Cube

Sales Data
"South"
Basic Cube

Sales Data
I|Eastll
Basic Cube
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: Query on MultiCubes - PARALLEL

Queries on MultiCubes are split up over the different Basis Cubes
with parallel access to the InfoCube or maximal one aggregate per Cube

=> 40 sec runtime

Query on MultiCube

Sub-Q@
Aggregate

v BasisCube
Il

Sub-Query lli

\ 4

Basis Cube Basis Cube
I |

15 sec 40 sec 2 sec w



: Query on MultiCubes - NOPARALLEL

NOPARALLEL execution is automatic via the data manager in BW 3.0

=>23 sec runtime

Query on MultiCube

P

ub-Query li

v

Sub-Query >(Sub-Query lli

v v

BaSISCUbe Aggregate | Aggregate Il Aggregate lll Aggregate
I BasisCube BasisCube BasisCube BasisCube
| | | i
2 sec

15 sec 1 sec 3 sec 2 sec w
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l MultiProvider Performance / Scalability

Reporting
® | ocal queries (on each InfoProvider)
¢ Global queries (parallel execution)

Data load
¢ Independent (parallel) into individual InfoProviders
¢ Small total data volumes (less redundancy)

Database tables / views
¢ Smaller
¢ [ ess complex
® | ess sparsely filled
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: BW Partitioning: Platforms

Platforms with Table Platforms without Table
Partitioning Partitioning
® |IBM DB2/UDB* ® IBM DB2/400
® IBM DB2/390 ® Microsoft SQL Server
® |Informix ® SAP DB
® Oracle
X hach narFifinaninA
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. InfoCube Structure: Two Fact Table Concept

E fact table
B .. contains consolidated data
B .. is optimized for reading
B . might be huge
B . is partitioned by the user
l

... cannot be partitioned once
InfoCube contains data!

F fact table
B .. contains data on request level
B is optimized for writing / deleting
B .. should be smali
C

.. is partitioned by the system
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. InfoCube Range Partitioning: Example

city regioncountry (1) Fact Tables

(2) Dimensions
(3) Characteristics

(simplified)
day sales person
division
month
distribution channel
year

sales organization

product product
group
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8 InfoCube Partitioning example: Two fact

tables
As InfoPackages are added,
F fact table partitions are
day Package 2 |}
Package 7 |} imensions
onth Package 9 [ aracteristics
B jan - Mar (simplified)
. Apr - Jun
year l Jul - Sep

l Oct - Dec

)

-

The E fact table is
partitioned by the cube
designer or DBA
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| E Table Partitioning: Read a smaller
dataset

Query Example regioncountry = 'US’ (1) E Fact Table

(2) Dimensions

(3) Characteristics
(simplified)

month
= 05.1999

year
= 1999

(E apply restriction to dimension

] apply restriction to fact table

product 7 discard irrelevant partitions

group
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User Interface: E Table Partitioning

Infocube  Edit Goio

] IC-specific properties of InfoObbjects A &Y 21 &)
. Linlock InfoDbjects

Edit InfoCube: Ch

% | a8l 1] @& muticune b

| ?_3 | %Versinnsvergleich =l

InfoCube OCOPA_CA2 Maintain OB-storage parameters

Varsion o A ctive Fartitioning
OhjStatus  (  Active, e Logs 8
InfoCube status b
Characteristics i Tir  Vrite transport reguest Ctrl+Shift+F 11

Ohject directory entry

AdFunction |@ Detail view |48 Dimensions.. |  Mavattributes..
Template  InfoObjectcatalog  =All InfoOhjects= GlelRl.2 =

Structure Template

| |Characteri... |Long description | | ICharacteri... |Long description 5tatu|:

" [0CURTYPE [Currency type ] | lsaPaPOIT.. lajka £

|_ IWVALUATICNY aluation wiew |_ DABC Business process number | A&

|_ IwTYPE alue type for reporting E |_ 0ABCIMDIC BBC indicatar for technical .. @

- |0vVERSION  version | |paBckEY  ABC indicator &

|_ OREC_TYPE |[Transactionievent type |_ OABCPREOC [Business process number @

|_ DCO_AREA |Caontrolling area |_ OACCHT A Account assignment group ﬁ@

|_ OCUSTOMERCUStomer number |§| |_ DACCNT_G..[Custormer account group M |§|

| |0BPARTNERBusiness Partner [+] | |0ACCOUNT Jaccount number A [+
T T 11 T T 11



User Interface: E Table Partitioning: Slide 2

Determine Paditioning Condition

Tirne char.
| [Time characteristic Lang descriptian Choose E|
| |ocaLpar Calendar day B
| [DCALMONTH Calendar Yeanhonth 8 [~]
|_ OCALYWEENK CalendarYear ["eek
|_ OFISCPER Fiscal wear ! period
|: OFISCWARNT Fiscal year wariant -
|
|

Yal

Calender yearmuonth

From  B1/1998 To 1242002
Cptions
Max. no. paritions a
r B
[~]
E (Z) Explanations 3 [a][»]] [4][»]

EY (R (=

¥ (3 Explanations T %8




Partitioning/ MultiCube Example: A

combination
s Multi-Cube
N
MultiCube Alﬂg:fiha/
Logical Parallel
Partitioning Processing

Basic-Cubes
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Partitioning

Table l
L

Reduces
Number of
Records to

Read
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: SAP BW InfoCube Data Model

® An InfoCube is designed, or
“modeled” to meet a set of
business reporting requirements.

® Modeling is the process by which
reporting requirements are
structured into an object with the
facts and characteristics that will
meet the reporting needs.

® Characteristics are structured
together in related branches
called “Dimensions” .

® The key figures form the “Facts”.

® The configuration of dimension
tables in relation to the fact table
results in what is known as the
“star schema”

Dimension 2

Dimension 1

Dimension 3

T

Facts

/

RN

Dimension n

Dimension 4




: Characteristics of Dimensions

® Dimensions are groupings of related characteristic attributes.

® The keys of the dimension tables are foreign keys in the
fact table. The key is a “DIMID” used to map related values.

® A dimension table contains a primary key (DIMID), characteristic
values , and SID values to link to master data tables.

Customer dimension

C Customer# Region ...
13970522 West

Product Service Line dimension Time dimension
P Product# Productgroup ... T Period Fiscal year
2101004 Displays 10 1997



SATET0rg-D.im

s SalesRep WasterTable

SalesRep Number

Sales DEP

SalesRep TextTable

SalesRep Number
Language Code

SalesRep Name

oo
......
oooooooo
XYy
..........
ooooo
.
oo,

C..‘ﬁstomerMasterTahle

CustomerNumber

G ity

Region

CustomerTextTable

CustomerNumber
Language Code

CustomerName

.
see®
..........
........
oe
0000

SalesOrg _Dimension ID Woaterial Dimension_ID

Sales Rep Number Waterial Number

SalesOrg Dimenspon Table WoaterialDimfension Table

Waterial Dimension_ID
SalesOrg Dimension D
Time Dimension 1D
Customer_Dimension_ID

Sales Amount
0 vantity

Customer_ Dimension_ID Time Dimension D
Vear

Quater

Woounth

Day

Time Dimension Table

CustomerNumber

CustomerDimension Table

Dimension

Tim ¢ Dim|ension
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L Example: Multidimensional Schema in BW

Waterial Number

Naterial Type

Waterial TextTable

— faterial Number

Language Code

Boaterial Name

Waterial Kierarchy Table
B B B

gl aterial Group g

) o) 0 B ) 2 B 2

.
Oy X3
.....
. e
------------------------------



: Query Execution Example: Table Joins

Table : /BIC/FIUSALES
Displayed fields: 8 of 8 Fixed columns: 6 List width 8254 FaCt Table
KEY_IUSALESP |KEY_IUSALEST |KEY_IUSALESU KEY_IUSALESA KEY_IUSALES2 KEY_IUSALES3 |/BIC/IUPROFIT |/BIC/IUQUAN
[ 4 731 ] 29 62 62 082- 824
O c 732 ] o* 38 63 63 1.851 148
O c 732 ] o* 31 66 89 3.389 398
O c 732 0 o0 41 79 82 31- 148
O c 732 3° hé 78 79 2. 144 c4g
‘0
*
L 2
‘0
Table : IBIEIDIUSHLES‘k‘ m Table : /BIC/SIUPOP
Displayed fields: 4 of _® Fixed co Displayed fields: Eof 5 Fixed columns:
DIMID SID_TUCK™ |SID_IUCOUNTRY |SID_IUREGION JBIC/IUPDP SID CHCKFL |DATAFL | THCFL
= 8 ‘¢’ 8 8 8 | eoeese600 8 |% X X
B 29 al® 2 9 2 ["| 085 0ep6a cp0.080 X X
B 3 " 3 3 3 [ | oeps008008 600.080 X X
B 31 : y y y ["|eopgpooen [W 806.000 X X
B 39 x5 5 5 ["| p610800680 | 1.000.0600 X X
»
L]
L 4
& Y
ol L 4
Table : ¥ /BIC/XIUCITY : *
N .
Displayed Fiegds: S of 5 Fixed columns: X (Clty) L: .0
L g
SID ,' DBJUERS |/BIC/IUCITY CHANGED |S__ TUPOP o
L ] L 4
] yo A (RN
C s 2 |8 LYDH 2.000.000e
C 'u fn HONTREAL 2_000. 008
C 3 |n NEWCASTLE 408.088
C c (A SAN DIEGO 2.150.088
[ 1 |n UALLDORF 8




: Line Item Dimensions

Customer Material Sales Person
é Sales
Transactio(
R4

® Line-item or degenerate dimensions arise in nearly every case
where the granularity of the fact table represents an actual
working document like an order number, invoice number,

sequence number, etc.

® Why are line-item dimensions a concern?

® DIMID column values are often high cardinality (slow read times
if bitmap index is used)

® Join of large dimension table with large fact table is a big
overhead for reporting response times.



. Line-Item Dimension: The Star Schema

(1) Fact Table
(2) Dimension
(3) time-independent-SID

time-dependent-SID
traditional SID Char

With line-item dimension

Without line-item
dimension designated

L
/ \
L
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Where to set Line Item in InfoCube

InfoCube Edit Goto  Extras  Environment  Systern Help

& 2 dE e DEER DDO8 @ [
Edit InfoCube.: Characteristics
2 | aal| 1] Bl |5

lgl%\-‘ersionsvergleich Q| %l%’ | Business Cantent 'Id|

Line item flag

InfoCuhe LSSTARLI LESSTARLI
Yersion @ Artive g Saved Define Dimensions
ChjStatus ﬁ Active, executable & Define k m[_,d Assign |

Characteristics h Time characteristics k Key figures

[ Dimensian Long description Line Ite... F
AdFunction @ Detailview |48 Dimensions.. & LSeTARLIY LSSTARLI B
Template InfoChject catalog =All InfoCbjects= d
Structure _‘ Templz
r Characteri... |Long description E r Charac
LSSTARTLDY E| SAPAP
[+] OABC New for 3.0: Separate
DARCIM . .
OABCFF
m DACCN':
DACCN - []
DACCO : E
pacct.” (D | |[4][¥]
DACE_F
oaca ) |0 cCreate | Delete |2 ID->Tedt
0ACTDE




: Fact table with line item dimension

Transp. tahle fBICYFT1OR0GET Active
Short text KA FABS
Aftributes k Crelivery and Maintenance Fields k Entry help/checlk k CurrencyfGuantity Field
=R SRl [ §] sehhen || Buikingpe |
|_ Field key | Initi...|Data element CTyp Length Dec.p... Short text
- [kEY_180061P v | [v| [REDIMID INT4 10 UDimension Tahle Key
- JKEY 1000617 v| | [v] RSSID INT4 16 Uimaster data 1D
- IKEY_KWFABSU W | [v| [REDIMID INT4 16 O i able kKey
~ KEY_ 1000611 v| | [w] R55ID INT4 10 aster data D
~ KEY 1000612 v| | [v] RS5ID INT4 10 Master data 1D
 KEY_ 1000613 v| | [w] RSSID INT4 10 Master data 1D
~ KEY_ 1000614 v| | [v] RSSID INT4 10 Master data 1D
- JKEY 1000615 v| | [v] RSSID INT4 10
- [CRMEM OTY fETOVOTICRMER QOTY QAN 17 0s quantity
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l Different types of users in OLAP reporting

Stand-Alone Query Designer”™ ~98% Potential web

~2% ' /\ high reporting users
. owé A B Report creation
~8% User g B Ad-hoc reporting
S
o
~20% L2 o ® Multi-dimensional
e Ys > analysis
E
© B Self-explanatory,
S predefined navigational
Information T paths
~70% / o S T ‘_g B Predefined data
< collections
B Static reports
\4
L *Only needed for
low
Global Report Creation




: Performance: Web Reporting VS. BEX Analyzer

Query activity using the Business Explorer
Analyzer requires many more “round trips” for
data packets than the Browser

B Communication between the GUl and BW

B Multiple round trips reduces efficiency of data
transfer

B Some communication needed for screen
controls, MS-interface, etc.

B The number of round trips is significantly less
than the BEx analyzer!

B HTML compression, MIME compression, MIME
caching all possible with Web Reporting only

THE BEST-RUN BUSINESSES RUN SAP w



: Data Compression and MIME Compression

B Data volume is reduced, consuming less
bandwidth, enabling faster throughput

SAP BW development recommends
enabling compression for the ICF
services used by BW: BEX Service,
MIME Service, others.

MIME (images — company logo, etc)
objects are also compressed

B Images can be large, and compression
speeds data transfer!

THE BEST-RUN BUSINESSES RUN SAP w



: WAS ICF: ICF Services

SemiceMirual Host  Edit  Goto Systern Help

s T AL @@® LEE Doos BE @

Transaction SICF Maintain service
H H % i External aliases
B services defines (70 B =
URL for HTTP
Yirt.Hosts i Services Diacu. Ref.Sem.
h an d Ie rs < [El{default_host YIRTUAL DEFAULT HOST fdefault_hostsap/beibhsp
. f 5O san SAP NAMESPACE, SAP 1S OBLIGED MOTT...
De au It user [» @ aption RESERYED SERVICES AVAILABLE GLOBA. .
H H [» @ puhlic FLUBLIC SERVICES
Settlngs for pUbIIc [ he BASIS TREE (BASIS F
Sites bz BOS DATA IOERA el otz
] ICF Ohject BEx Service (Activ)
. . 7 EE}{ :E‘;mess Erplorey | MO e 3
Business Explarer
Default client, o loaLume
[» [@] doc By DOKUMEMTE
Ianguage dr DRAG & RELATE Senice Data | HandlerList | ErrorPages |
. H 1#3 H Mirme MIME IN YWEB REFOR Anonymous Logon Data Service Options
defl n Itlo n Of AI Iases ps PAGE STORAGE Logon Data Reguired Server Group:
Client SAP Autharizatn EtrorType 0O
[) sl AML SERVER . . User Session Timeout: BE:EE:BE (HH:MM:SS)
rmeData rmeData synchrnmzatl Passward still initial Compression {if possible)
. m st Language z
] Individual ICF TF s4Pcannect SAPCOMMNECT (E)SM
Security Reguirements
Services for BSP and HTTP
Appl ications Client Certificate w. S5L
Basic Authentication
B BW services delivered as standard R
H H HH Adrninistration
The BEX SerVIce IS Utlllzed Last Changed By GRAFAR CreatedBy GRAFAR
for BW Web reporting Changed On 04.05.2001 Created On 05.03.2001
|7

N G B



l ICF BEX Service: Enable Compression (trans SICF)

CreatefChange a Sernvice

The BEx Service and MIME
service: Enable Compression!

See OSS notes:
550669 & 553084

Enable compression for the
BW-relevant ICF services:

sap->BW->BEx
sap->BW->Mime
sap->BW->doc->browser
sap->BW->doc->hier
sap->BW->doc->mast

sap->BW->doc->meta
sap->BW->doc->metadata
sap->BW->doc->tmpl
sap->BW->doc->tran

Also, “http 1.1” should be
configured in the browser settings

ICF Path’ Idefault_hostisapiw
ICF Object  BEX Service (Activ)
Diescription in| Englizh T

Business Explorer

Service Data | HandlerList | Error Pages |

|¢ Other languages

Anomymous Logon Data

Logon Data Reqguired

Client

Llser

Password =till initial
Languane El

Security Reguirements
® Standard
S5L
Client Certificate w, S5L

Basic Authentication
® Standard B3 User
Internet Users

Semice Options
Sener Group:
SAP Autharizatn
Session Timeout:

ErrorType

BE:O0: a8 (HH:MM:5S5)
Campressiaon (if possible)

£]

Administration
Last Changed By GRAFAR CreatedBy GRAFAR
Changed On 04.05.2001 Created On 05.03.2001
v 7

SAPd



: Browser Cache of MIME objects

MIME objects are now cached in the
browser, see OSS note 561792 - BW
3.0B SP 7

Note:

The ICM will attempt to force a new version
of the image into the browser’s cache
periodically
B based on an instance profile parameter
setting.

B A performance gain can be achieved by
extending the time MIMEs will sit in the
browser cache before the ICM reloads them
from the MIME server cache.

The related profile parameter is ‘icm/HTTP/server_cache_0/expiration’. w
UN SAP



Browser Settings for Client Caching of MIMEs

Internet Options HE |

Genetal |Security I Conkent I Connections I Programs I Advanced I

Browser caching of MIME
objects is supported as of BW
SP 7. Or apply the advance
correction in OSS note 561792

—Home page
% You can change which page ko use for wour home page.

Address: Irch.cu:um,l'?init_change=1&ref_uri=,l'&miles=1l:|

Ise Current | Use Defaulk IJse Blank

by mainkenance

— Temporary Internet files

<y Pages vou view on the Internet are stored in & special Folder
@& Y For quick wiewing later.

ants, Customers

Delete Files...l Setkings. .. ’ ||
Bl all:

_ Settings EHE |
—Hiskary

The History Folder contains links to pages yo “ Check For newer versions of stared pages:
quick access ko recently viewed pages. & ™ Every visit to the page

Days to keep pages in history: I i 3: ¥ Every time vou skart Internet Explarer _
" Automatically
™ MNever
Colors. .. | Fonts... | Languages...

—Temporary Internet files Falder

ok | Cance Current location:  CHMWINMTY, Temporary Internet Files!,

You can reduce the netwoark [oad cons amount of disk space to use:

hroweser cache which is especially help 1 -0 =] B
example) andfor slow network connec I—»' e =
Ifyou are running a BYW 3 08 System w Maovwe Folder. .. Wigw Files. .. | Wi Objects. ., |

Ik Zancel




Reporting Agent: Overview

=
BW Server InfoCubes

OLAP Processor
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l Reporting Agent: Precalculated Template

> > > The Reporting Agent has performance
enhancing functionality!

Precalculation is a set of techniques where you
can distribute the workload of running the report
to off-peak hours, and have the report result set
ready for very fast access to the data

Response-time performance is greatly
~ - improved to the end user

And overall system workload
& is reduced during peak hours

RUN SAP w
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l Pre-Calculating Web Templates — Business Scenario

Scope of Application

@ Web reports that are accessed by many users.
@ Web reports that are static, or involve limited navigation.
@ Web reports that should be made available offline.

Goal

@ Reduce server load significantly.
@ Provide faster data access.
@ Re-use data that goes into many web reports.



l Pre-Calculating Web Templates - Setup

) ] Access
Realization
Access modes
NEW = Default
_ STORED
Settings HYBRID
STATIC
Output formats STATIC_HYBRID
Data

HTML for Web Browser
HTML for Pocket IE
Excel

Parameterization
specify filter values

pre-assign variables



. Access Modes for Web Templates

DATA MODE Web Browser

http://myserver:myport/sap/bw/BEx?cmd=Idoc&template_id=myTemplate&data_mode=new

m) NEW

STORED BEx Web Service Doc Web Service

— WebDAV

HYBRID BW Server Handler

Reporting Agent

Web Framework - Sl
Content
Management

OLAP Framework

Web Application Server

InfoProvider
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. Access Modes for Web Templates

DATA MODE Web Browser

http://myserver:myport/sap/bw/BEx?cmd=ldoc&template_id=myTemplate&data_mode=stored

NEW
=) STORED BEx Web Service Doc Web Service
HYBRID BW Server | e

Reporting Agent Handler

Web Framework
Content
Management
OLAP Framework

Web Application Server

InfoProvider RA Data Storage SKWF Repository

© 2002 SAP AG, BW Performance & DB Connect, Alex Peter THE BEST-RUN BUSINESSES RUN SAP w
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. OLAP Caching

Query results and navigation states of the
OLAP processor are stored in a cache area
of the application server as clustered data

Caching in 2.x and 3.0A:
B One local cache for each session
B No cache access across sessions
B No possibility to set size of cache

Caching in 3.0B:

B Additional global cache which is accessible
from all sessions

B Global and local cache sizes can be adjusted
B Global cache can be switched off entirely

© 2002 SAP AG, BW Performance & DB Connect, Alex Peter THE BEST-RUN BUSINESSES RUN SAP w



: Query Execution: From Memory, Aggregate, or Cube

- |
Front-end @ Analyzer [r a
Display gess &
= BT oz =
Query N

: - Current
Definition (BEx) Manipulation Query View

\

Memory = OLAP Processor

Query Execution

= iﬂb
v OLAP Cache

—

Data Manager

Application Server

Database SeI'Vel' ““‘-_"_‘LI;?- ............... ..........hﬁh
,,,,, ';5
=z } j;,u, J' Aggregates F
= AL :
’1’ ‘ f : ”:
"’InfoCube b : 4 e
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: OLAP Caching

Cache is part of application buffer (Import / Export SHM)

Specific Instance Profile parameters: X Buffer small by

default!

rsdb/esm/buffersize_kb 4096 (kB) Size of exp/imp SHM buffer
rsdb/esm/max_objects 2000 Max. number of objects in the buffer
rsdb/esm/large_object_size 8192 (byte)Estimation for the size of the largest object
rsdb/esm/mutex_n 0 Number of mutexes in Exp/Imp SHM buffer

Local cache will be used if data cannot be stored in global cache
(e.g. if global cache has been switched off)

Benefits: reduced workload on database and application server

THE BEST-RUN BUSINESSES RUN SAP w



l OLAP Caching Global Settings

Implementation Guide  Edit Goto  Additional Infarmation  Utilities  Systern C u Sto m izati o n m e n u (S P RO)
@ 29 C68 SMRan B Cache inactive:

Change: Project View : R ] ]
% |[EH | Existing BC Sets | s BC Sets for Activity | | | Change Log | Where £ Switch gIObaI cachlng off

B | ocal size:

“ B} Cusivees D Sosehntes ¢ Max. size of local cache
= (session results only)
& Links to Other Systems
& Automated Processes [ | H .
V @ Reporting-relevant Settings GIObaI S|Ze.
V General Reporting Settings Q H
By &b Presenting the numeric value in the Buginess Explorer Max. size of gIObaI cache
By & setAtternative Currency Display (used for all SGSSlonS)
[TV P NI POy 1P
2 © Global Cache Settings ? [ | Persistence Mode
Sl S IS for Time Characteristics
Activate P lization in BE H 1
5 @_@‘ £ Gulti) coting ¢ Optional: Flat file or clustered table
[ Documents for By Objects
P B\ Enhancements
[ Settings for Business Cantent .
b B General Setings Note: total size of (uncompressed)
L Basiz Compaonents

runtime objects, actual memory

Customizing 1D Business Information Warehouse g req u i reme nts are Iower d ue to
OLAP: Cache Parameters com preSSion

[ Cache Inactive

Local Size MB 32

Glabal Size MB 200

Persistence Mode  Flatfile T

Flatfile Mame Global_OLAP_Cache




: OLAP Caching Settings for InfoProvider

Implementation Guide Edit Goto  Additional Infarmation LHilities  Systern|

& 240 @68 SHE DD For each InfoProvider:
Change: Project View : B Set cache mode BEFORE defining a
% @ | Existing BC Sets || &2 BC Sets for Activity | Change Log | Where query (inactive / active)
B W Cusiaming mplamariaion Gilde Cache is active by default
S @ Business Information YWarehouse

L General BYW Seftings

& Links to Other Systems

[ @ Autamated Processes

V @ Reporting-relevant Settings
S

Settings can also be changed for
g eerrirTmbressuitangy Dispiay individual queries (RSRT):

B Dmlabialacha o] run query in debug mode, select ,,Do not use
By &> SetF4 Help and Hierarchies for Time Characteristics p
By & Activate Personalization in BEx caChe
P YWek-Based Settings

[ Documents for By Objects

P B\ Enhancements

[ Settings for Business Cantent
P General Settings
L Basiz Compaonents

InfoFrovider Properies

Fead Mode H Gueryto Read Data on Demand when Mavigs g

Cache Mode 1 Cache is Active e
W K
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Ouery Cacne

B Part of application buffer

OLAP Cache Monitor in Transaction RSRT

B Query results and navigation status stored

B Similar queries (from any user) can use the cache

Cache Monitor

Sl T & cache Parameter Buffer Monitar Buffer Overview  |(E» Logical File Names Directary Oveniew

@ |Cache Act. Local Cache Size (100 MB Glohal Cache Size|200 MB
Cache Persistence Mode Flat File
B | Carhe Persistence | noical File Mame Ay 0F AP CACHF | =5%5IN= Parameter Wissinn LI
Shared Mermory
-
List Display
Runtirr = = =
204500 KB 200 ElRE R IERERIEERER R
@ |Max. Cache Size || Mermary ID| Swapped|Read Flag|wirite Flag| Dirty Flag| Directory| Size in Bytes|Bufier 1D | Lagical ID
@ |CurrentCache |0 QUERY o o o o 180 00000001 [ROOT
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