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— Processing (Dimension, Partition, Memory, Thread)
— Query (Aggregation, UBO, Storage/Formula engine)
— Other Best practices
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— Read-only database

— Distinct count
— Near Real-time
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* Profiler

« Performance Monitor

« BIDS Helper

« SQLBPA

* Dynamic Management Views
« Ascmd

« MDX Studio

» Best Practices Warnings

« Aggregation Designer

» Resource Monitor
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Processing

 Dimension Processing : X}2lo| HHE =7}, HZA, XA
St= &g
— ProcessUpdate — & LZ0f|A HO|HE HZA
— ProcessAdd — 31 1 X0 A H|O|EE F7}

 Partition Processing : M| =22 2E 9| measure group
Off CHOHAl Z 2 A
— ProcessData — RDBMSO| A H|O|EE 7]
— ProcessIndex — Index2} Aggregation Bt=7|
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Dimension Processing

« MASI Process R E AIE
— HIO|E{==7}8tF QS AL ProcessAdd ALE
« Attribute Relationship Ho| & &
« Attribute®| OverheadE =0 Of &t
— T 935t AttributeRF =7}
— ig%i ation 40| HRSIX| = Attributed] CH5HA 7
5 /3= Disable, Member propertyE SolAl AFE
« AttributeHierarchyEnabled = false
— X9l 7| Hms Mo SAUMO| 2 Attribute=
Bitmap IndexZ& 4 MSIX| & A
- Of)) 1At =0IHD
« AttributeHierarchyOptimizedState = Not Optimized
« Distinct 32| 7§ A
— Key, Name Z &0 Index 7}
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Partition Processing

* ProcessFull= ProcessData?} Processindex®2 LSO ==
'c'cS:H
— ProcessData
« RDBMS AAN| A Process Buffer2 0|O|E 1= EHA|
— ProcessIndex
« AS MZEA0|A HOIHE 4 0{A Indexet AggregationS TtE = Lt
A

ProcessData ProcessIndex

% Processor Time % Processor Time
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Partition Processing
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Cube Partition f*}l_ o) CEJ

Core®t OfA| E[X 0| M5 —
o ProcessIndex =Sl A|0f| = SfL} ——

9| Cube Partf'é02 iﬂ,—?ﬂel

CPU Core®} “k[ N ESECI N
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 StLO| Cube Partition2 otLIQ| e

TabIe artition} O & )
. o} éol Table Partitiond OjEZ)H

O| Cube Partitione 2 1|}

= o_,_ E1|O| =0 Clustered

IEdex e

« Distinct Count0f| CHSI A= CHE
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Partition Processing

 ProcessData

— CPU Core®t S}LIO| Cube PartitionO| x|A 9|

ML=
oo

- 0ot HEZ X2 ER

« ASOI[M SQL &+ = ER

» ASQ} SQLO| €2 HH|IE s72 &

HAY e ASeFSQL 22| #n

—-SQL =X 3}

« AFO|=7) &F2 Integer 52| 715 7| AFE

« SQL QI x[Azt EQ

« SQL Maxdop f =8 EQ
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Partition Processing

* ProcessIndex
— E72| CPU Coret SfLIC| Cube PartitionO| %
7S
- HE N2 M=k
— M At Partition 7| =
— Partition LA M ASH Thread 7l =

c 24 g

— CoordinatorBuildMaxThreads : Partition Processing
Stetr| = %|Ci Q| Threads:

— AggregationMemoryMin : Partition Processing 2 ¢i= |
off M| Memory&S0A &&= Memory &

- 78 N3
- M Aot Aggregation 2R
+ HA3H Attribute 7i4= : Index MM A|ZH 7}
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ProcessData, Processindex =24 A| Memory, Thread & 2
Sorting/Aggregating2 MemoryQ| Al =i A1

— Proc Atgcl;re annsWTemp file bytes written/sec : Temp fileQj
wrlte memoryE 7} 22 HAKNZ| L= /f+E %01 :
I\/Iemory

— ProcessData : Merge buffer o
(OLAP¥ProcessWBufferMemoryLimit)

— Proceslndex : Aggregation
buffer(OLAPWProcessWAggregatlonI\/Iemoryl\/lln)

Threads

— ProcessData : RDBMSO||A{ G|O|E &17]

— ProcessIndex : Sort|ng/Aggregatlng/Indexing

7 T

— CMtProgram FilesWMicrosoft SQL
ServerttMSAS10_50.MSSQLSERVERWOLAPWConfigtmsmdsrv.ini
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Memory i+ 84f & 85 7I+H

. FYY
— MemoryWTotalMemoryLimit : Z|C{ Memory(7| &2t 80%)
— MemoryWLowMemoryLimit : |2 Memory(7| 24f 65%)
- M= JI12H
o o L

‘85 7I2H gol

MSAS 2008:MemoryWMemory Limit Low KB | MemoryWLowMemoryLimit £}

MSAS 2008:MemoryWMemory Limit High KB | Memory#WTotalMemoryLimit £}

MSAS 2008:Memory#Memory Usage KB Analysis Services ZZ M| A7t SXH AFESH= Memory
of

o

CtSo| & 4t Hlw E 8 : Memory¥#LowMemoryLimit,
MemoryWTotalMemoryLimit.

MSAS 2008:Memory#tCleaner Memory Memory £33 A| background cleaner0f 2|5 A
nonshrinkable KB shrinkz|X| 2f= Memory

MSAS 2008:Memory#tCleaner Memory Memory £ A| background cleaner0f 2|5 A
shrinkable KB shrinkz|= Memory
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Memory Pressure

 Low memory pressure
— Memory Limit Low KB < Memory Usage KB < Memory Limit High KB

« High memory pressure
— Memory Limit High KB < Memory Usage KB

300 1
- [Server is panic ]
250 4 —
200
150
100
m —
04 — b L 4 A —3 4 B e Pa— e - -
11:549:58 12:06:38 PM 12:18:18 PM 12:29:58 PM 12:41:38 PM 12:53:18 PM 1:06:59 PM
1 1]
Last | Average | 1,138,175 Minimum | 235,208.000
Maximum | 2,480,652 Duration | 1:11:59
Show [Color ]Scde lCou'mer lInstanoe[Parent lobject IComputer -
v 0.0001 Memory LimitHighKB -— -— MSAS 2005:Memory
v - 0.0001 Limit Low KB — — MSAS 2005:
v 22
v 10.0 Current partitions - -— MSAS 2005:Proc In... =
v 0.00... Rowsfsec --- -— MSAS 2005:Proc In...
Pi 0.0001 Rows read/sec = == MSAS 2005:Process... .. . —l,:l
<4 >
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Job & Thread

. P

Al ZF
O HA

7H—1‘—§ 9IU|

— CoordinatorExecutionMode (7|&24f = -4)
4 core BH| 0 A= 1672] JobO] SAI0] =T 4 U
T8 47 core =2 A O] SA[O] == 5 A= Job2
2%
Coordinator Job
Job 1 Job 2 Job N
Thread Thread Thread Thread
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Thread

. AMZE
O HA
— ThreadPoolWProcessWMinThreads, MaxThreads
— ThreadPool#QueryWMinThreads, MaxThreads

+ dS572H

‘45 7I=2H Aol

MSAS 2008:Threadst#Processing/Query pool | Processing/Query thread pool2| CH7| €| /U= Job =
job queue length

MSAS 2008:Threads#Processing/Query pool | Processing/Query thread poolllj 0| busy Thread ==
busy threads

MSAS 2008:ThreadsWProcessing/Query pool | Processing/Query thread poolL{0j| Idle Thread ==
idle threads

. 7t0|E2}9l
Situation Action
Processing pool job queue length >0 and Increase Threadpool\Process\MaxThreads and
Processing pool idle threads = 0 retest.
for longer periods during processing.
Both Processing pool job queue length > 0 and Decrease CoordinatorExecutionMode and
Processing pool idle threads > 0 at same time retest.

during processing.
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Aggregation A&

E SAQL Server Profiler - [Untitled - 2 [bi-real-es64]]

E_.=-‘==| File Edt “ew BRBeplay Toolz ‘Window Help

H0E 8 e o A

J EwventClass I EventSubcl... I TextData I Connectio... I MTUszer... I Applicationt... I
Ewizting Seszion " 0 13 | lerwy Microgzaft SO...
Matificatian G - Object ... / 59 | dwickert
[uery Beain 0-MDWEW... | SELECT {[Measures][Sales Q] } OM COLUMMNS . HOM EMPTY { [ltem].[... 63 | dwickert | Microsoft 50,
[uery Cube Begin 63
Calculate Mon Empty Begin 63
et Data From Aggregation Huemn 5a 19b Store Sales B3
Get D ata From Agaregation [Auery Ba 190 Stare Sales 63
Get Data From Agaregation Query Ba 19b Stare Sales X
et Data From Agaregation [Query Ba 190 Stare Sales B3
Get Data From Agaregation X
Progrezs Repart Beain 14 - Query E rreading-gdetaTiom the ‘Tuery 5a 19k Stare 5 al@Naagareqation. B3 | dwickert
Progrezs Report Begin 14 - Query B3 | dwickert
Progrezs Repart Beain 14 - Query . 63 | dwickert
Progrezs Feport Beagin 14 - Quer . 63 | dwickert
Progrezs Repart Beain 14 - Qlueg Started reading data from the Huery Ba 190k Store Sales' aggregatid n.4/ 9 B3 | dwickert
Progrezs Report End 14 - Que arn. 63 | dwickert
Progrezs Repart End 14 - Qluer B3 | dwickert
Progreszs Report End 14 - Query 63 | dwickert
Progress Report End 14 - Query B3 dwickert
Progreszs Report End 14 - Query 63 | dwickert
[uery Subcube 2 -Mon-ca.. | 00000000000 S8eQOORN000001000oREEATO0000000000,000,0,01000710... %]

[uery Subcube Yerboze 22 -Mon-c... | Dimenzion O [Buyer] (D0 0] [Buyer Mame]:0 [Buper Index}0 [Buyer ID]:0 Dim... B3
Get Data From Agaregation Query Bb 19z Stare Sales X
et Data From Agaregation [Query Bb 19z Stare Sales 63
ek Maba Fraem danaranzhon Miant Bh 18~ Shara © slas o]
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Aggregation O|AE

ﬁ S0AL Server Profiler - [Untitled - 1 [bi-real-as]]

E_.l‘:=| File Edit “iew Heplay Toaolz “Window Help

HOEE 2 a o vy =Em G R

J EwentClass I EwventSubcl.. I TextData I Connectio... I MNTUszer... | Applicationt
(e Beagin - kD0, SELECT { [Measures] [ctvwg Retail] . [Measures].[Sales Q]+ OM COLLIMNS | r\ 200 dwickert  Microzoft SC
[uerny Cube Begin o 02[”]

Calculate Hon Empty Begin 200
Progrezs Report Begin 14 - Query arted reading data from the v Thl Fact Store Sales WE 2004 02 14" pafign. 200 dwickert
Progress: Report Begin 14- Started reading data from the '_w Thl Fact Store Sales WE 2004 02 28' partition. dwickert
Progress Report Begin 14- Started reading data from the *_w Thl Fact Store Sales wWE 2004 01 03' partition. -— 6 dwickert
Progrezs Repaort Begin 14- Started reading data from the '_w Thl Fact Stare S ales WE 2004 02 07" partition. 200 dwickert
Progress: Report End 14- Firished reading data from the '_v Tbl Fact Store Sales 'WE 2004 01 03 partition. 200 | dwackert
Progrezs Report Begin 14 - " WE 2004 02 21" partition. 200 dwickert
Progress Report End 14- Finished reading data from the ' "G e Sales WE 2004 02 14" partition. 200 | dwackert
Progress Report End 14- Finizhed reading data from the '_v THide S ngales WE 2004 02 07" partition 200 dwickert
Progress Report End 14- inighed reading data from the m Sales WE 2004 02 28 pagh 200 dwickert
Progress: Report End 14 - Query i ading data fronr e _w To1 T3 ore o ares wE 2004 partition, 200 | dwackert
Lluery Subcube 2-Mor-ca.. | 00011111111 111111111111111 000,0,01 0007 100000... 200
[ueny Subcube Yerbosze 22 -Mon-c... | Dimenzion 0 [Buver] (D0 0] [Buver Mame]0 [Buver Index]:0 [Buyer ID]:0 Dirmenzio... 200
Calculate Hon Empty Current | 1 - Get Data 200
Calculate Mon Empty Curent | 1 - Get Data 200
Get Data From Cache 1-Getdat...  Dimenzion 0 [Buper] (00 0) [Buger Hame]l:0 [Buyer Index]:0 [Buyer [D]:0 Dimensio... 200
Lluery Subcube 1-Cache... | 00011717171111111111111111111111111111111111111117.,000,0,01 0007 100000. . 200
[ueny Subcube Yerbosze 21 -Cache... | Dimenzion 0 [Buver] (D0 0] [Buver Mame]0 [Buver Index]:0 [Buver ID]:0 Dirmenzio... 200
Get Data From Cache 1-Getdat..  Dimenzion 0 [Buver] (00 0) [Buver Hame]l:0 [Buver Index]:0 [Buver [D]:0 Dimensio... 200
Cuery Subcube 1-Cache .. | 0001171171171 111111111111 111111 111111111111111117.,000,0,01 0007 100000. . 200
Cluen Subcube Werboze 21 -Cache... | Dimenzion 0 [Buper] (00 0) [Buger Hame]:0 [Buver Index]:0 [Buyper [D]:0 Dimenszio... 200
Calculate Mon Empty Current | 2 - Process... 200
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Usage Based Optimization

« 7}O|EZ}QI
— Processing A|Zt1} SizeE 12{5t0 X AT Aggregation =7+ HQ
— AM2Xt HE| 7|Hte 2 Aggregation® F7|XM O 2 HtY

BT Y2 Y
— UBO AE3}0{ Aggregation %A o}

E.‘;:USage—Based Optimization Wizard o ] S

B Usage-Based Dptimizat RSN, [_TE = Review the Queries that will be Optimized

Specify Query Criteria The queries lizked below will be uzed to optimize future querny performance.
Chooge ohe or more filker optiong in order to identify queries to optimize.

%
Query log statistics The following quernies will be optimized:
Total queries: 132 Distinct users: 1 _I Client Bequest | Dccunences | Ayverage Duration |
Distinct queries: 7 Average response time: 0:00:00:002 ¥ AccountAccount 53 0e00: 00: 004
Filter criteria ¥ AccountAccount, T%e.‘fear 28 (:00: 00 00a
I Hegnning dale? I Tuesday , Maovember 13, 2007 =l ¥ AccountAccount, Category. Category 18 (:00:00:001
[ Ending date: | Thursday . December 27, 2007 = ¥ AccountAccount, Time'Year, Time. Quarter 12 :00: 00000
B Us=is | _I ¥ Accourtdccount, Time Manth, Time.Year, Time.... 12 [0:00:00:000
[~ Most frequent queries: I 0 3: 2 ¥ Accountdcoount, Time.Date 7 [0:00:00:002
¥ Accourtdcoount, Time.Date, Time Year 2 (0:00:00:000

Description:

Filter queries by date. If you specify a beginning date only, all queries requested on ar after thiz
date are considered.

¢ Back | Hest » I Einish 22| Cancel |

4 < Back | et > I Eirigk ] | Cancel |
Y
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 Storage Engine 8=
— Partition =™
— Aggregation &7
* Formula Engine B =
— Cell by cell AAHS SubspaceZ H4
— Cache warmer 1104
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Cache Warmer
¢ K AYEE H2|2 FIIHoE 23
O Caching
« ProfilerQ| M F2|IE E=
o H}HH
O H
— Create cache statement 22 with cache F#
= AIE
— AscmdE 0| 2351 MDX 2| & 2=3H
— TableO| F2|E X 2&Sta SSIS PackageOf A
MDX 2|5 43
— Reporting Service report &2
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Other Best practices

Data source

OLE DB provider A&, .Net SqlClient data provider AFESHX| 2 A

Dimension

Cu

Numeric key A&
== =l Attribute relationship d2o|SHA| & A

ErrorConfiguration0| A| KeyDuplicateZ IgnoreError2 MdSIX| 2 2
UnknownMemberE Hidden© 2 M™SHK| 2 A

MemberQ| =7} 2 A% 64bit MHE AtES A
Unnatural hierarchyE m|gt A

be

Parent-child dimension AFEA| S 9]

Many-to-many dimension -0 A {2 & intermediate measure
groupO|L} dimensiong AtESHA| & A

S 4ol dimensionO|L} granularityE 7}l measure group2 %82 1
e A

Distinct count measure= 2 & 9| measure groupl £ Ho|gt A
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Other Best practices

 Partition
— 2K 0t O|A&9| rowE 7t%l partition2 222 1
— AO|=7} R {2 B2 partitionS £8tg 1
— BIOLAPO|Lf proactive cachingga AtE3t= partition2 Slice &4 A&
=R
« Aggregation
— X &9l AggregationUsage &8 AtE
— Partition8 £ CIE Aggregation M2 A 75
« Security
— & B2 memberZE 7%l attributel] role security AFE2 AHA|
« Configuration
- SAdE &9]7] ?let 28
« CoordinatorQueryBalancingFactor = 1
» CoordinatorQueryBoostPriorityLevel = 0
— LS ALE X} throughputs &9]7| ?gt 28
* MemoryHeapType = 2
» HeapTypeForObjects = 0

it
N
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Read-only database

o Fastoiskeg. san @ (0 B

s~\
N\

\
! \
| ]
: ' L
I 1
1 1
: i : AS Processing Server
1 1
1
: AS Query 1 :
| |
Clients : "
User Queries - : V" 1
[V
> 1
L j i ! AS database
1
>1  Asquery2 AS database : J
Q!
NLB S 1 Detach/Attach;
< | |
Clients i V), I
User Queries < : :
L &I .
i i
| AsQuery3 !
i i
I 1
1 1
1 1
1 1
. 1 ll
Clients \\ i /]
\ ’
N S
“AS.Query 4 -
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Distinct count

« TOIE|MTZ|O distinct count 7|7} LStE|X| = A2(2ZE
— Thread=& LC}E Partition®| ThreadO|| A Q| &17|7F ' I 77tX| C 7|

HFAH

= O
« TFE|MZ|0]| distinct count 7|7} ZSE|0 QL HAL(QLEZE)
— Thread= CIE Partition2| Threaddj| CHot CHZ| §lO| &7| K|

Header File - . - .

DataFile

Header File ﬁ . -

DataFile
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Distinct count

OF — o
LS = %;'_I_

572| Thread?} 4|O|HE AzZHct I CH7|7F E Rt AL X

Overlapping
Partitions
> > >
Non-
overlapping
Partitions
> > >
- A4 o)
CHA §|O|H Partition HA ™ =& (ms) Partition A= =& (ms)
HAE OO|E 1 4096 1563
HAE HO|H 2 42532 11406
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Near Real time

» Proactive caching 1.2
+ AIA|ZH C|O|E{ 7t L3 H}E|
M2 ROLAPSOZ 13

— ROLAP ItE|M 2 Memorydj| 7|
Tl =5 E[ATH &A FX

— RDBMS E Y

- O2F9| 0| H|O|H&= XN
©Z MOLAP ItE|Mo 2 X MOLAP
2} (history)
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e Articles

— SQL Server 2008 White Paper: Analysis Services Performance Guide

e http://www.microsoft.com/downloads/en/details.aspx?FamilyID=3be0488d-
e/aa-4078-a050-ae39912d2e43&displaylang=en

— SQL Server Best Practices Article: Identifying and Resolving MDX
Query Performance Bottlenecks in SQL Server 2005 Analysis Services

« http://www.microsoft.com/downloads/en/details.aspx?Familyld=975C5BB2-
8207-4B4E-BE7C-06AC86E24C13&displaylang=en

— SQL Server Best Practices Article
» http://technet.microsoft.com/en-us/library/cc966525.aspx
 Tools

— BIDS Helper
 http://bidshelper.codeplex.com/
— Microsoft® SQL Server® 2008 R2 Best Practices Analyzer

« http://www.microsoft.com/downloads/en/details.aspx?FamilylID=0fd439d7-4bff-
4dt7-a52f-9albe8725591

— MDX Studio

e http://www.mosha.com/msolap/mdxstudio.htm

Microsoft | Business Intelligence


http://www.microsoft.com/downloads/en/details.aspx?FamilyID=3be0488d-e7aa-4078-a050-ae39912d2e43&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=3be0488d-e7aa-4078-a050-ae39912d2e43&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=3be0488d-e7aa-4078-a050-ae39912d2e43&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=3be0488d-e7aa-4078-a050-ae39912d2e43&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=3be0488d-e7aa-4078-a050-ae39912d2e43&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=3be0488d-e7aa-4078-a050-ae39912d2e43&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=3be0488d-e7aa-4078-a050-ae39912d2e43&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=3be0488d-e7aa-4078-a050-ae39912d2e43&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=3be0488d-e7aa-4078-a050-ae39912d2e43&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyId=975C5BB2-8207-4B4E-BE7C-06AC86E24C13&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyId=975C5BB2-8207-4B4E-BE7C-06AC86E24C13&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyId=975C5BB2-8207-4B4E-BE7C-06AC86E24C13&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyId=975C5BB2-8207-4B4E-BE7C-06AC86E24C13&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyId=975C5BB2-8207-4B4E-BE7C-06AC86E24C13&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyId=975C5BB2-8207-4B4E-BE7C-06AC86E24C13&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyId=975C5BB2-8207-4B4E-BE7C-06AC86E24C13&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyId=975C5BB2-8207-4B4E-BE7C-06AC86E24C13&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyId=975C5BB2-8207-4B4E-BE7C-06AC86E24C13&displaylang=en
http://technet.microsoft.com/en-us/library/cc966525.aspx
http://technet.microsoft.com/en-us/library/cc966525.aspx
http://technet.microsoft.com/en-us/library/cc966525.aspx
http://bidshelper.codeplex.com/
http://bidshelper.codeplex.com/
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=0fd439d7-4bff-4df7-a52f-9a1be8725591
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=0fd439d7-4bff-4df7-a52f-9a1be8725591
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=0fd439d7-4bff-4df7-a52f-9a1be8725591
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=0fd439d7-4bff-4df7-a52f-9a1be8725591
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=0fd439d7-4bff-4df7-a52f-9a1be8725591
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=0fd439d7-4bff-4df7-a52f-9a1be8725591
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=0fd439d7-4bff-4df7-a52f-9a1be8725591
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=0fd439d7-4bff-4df7-a52f-9a1be8725591
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=0fd439d7-4bff-4df7-a52f-9a1be8725591
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=0fd439d7-4bff-4df7-a52f-9a1be8725591
http://www.mosha.com/msolap/mdxstudio.htm
http://www.mosha.com/msolap/mdxstudio.htm

