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Data Warehouse

Kittipong Prayotboriboon
Phattarachai  Wisetbunchong

Dr.Worrawat Limpoka  Advisor
Abstract

This project deals with the studying and designing of Data Warehouse, a new kind of Database, and
compares with Relational Database. The studying about the Multidimensional database theory and concept from a
software based on multidimensionality, named “ OLAP Manager ” and the application has been developed with
Visual Basic version 6.0 for searching data from the SQL Server database. This application can build rhodels from
any tables that a structure is multidimensional database and users can analyze the data from data warehouse with

flexibility.
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Tasead1avesan1ilnenssueed SQL Server data warehousing (a2 OLAP services 92414N13%1191U
sonilunaodudaoiy 1wy drvesunasdoya ( Data Source ), dauveamsialaaazdadeya ( Data
1 v g 1 a
Transformation and Export), 69uv83n158ARuY0Ya ( Data Storage ), @9uvaImsuAsIZzHYeya ( Data

Analysis) ttag@auvesmatinausdoya (Data Presentation ) Faaasdaua1 vievua lddegai 2.1
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Microsoft Management Console

(MMC)

!

OLAP Add-in Manager ot o) Customn Add-in

!

OL AP Manager <t

3

I Custom Application
L ]

ObjectModel (Decision Suppost
Object-D50) : %
¥ | : IMeta Data

R EI{, &P

J y

¥

#——————Data Source

l¢—————— ROLAP Data

OLAP Sepzer .
r Relational Database
l¢————————— HOL &P
(D Data)
=+ MOLAF
1} Dimensional Database
(Cubes)
PivotTable Service
----- SQL ServerDataFiles ------
¥
OLE DB with OLAP extensions | i SD0 with OLAP extensions
[ )
1 T
Client Application < = Client Application

71 2.1 Tnssasrevesaerifnenssnved SOL Server Data Warehousing and OLAP

2.7.1 ﬂqﬂtdu‘lﬁ)d OLAP Services
v A % U ] = g9 9q 9 (] a g
o I¥91ude (Ease to use ) : OLAP Services 2z 1¥1udw msizaziipad v lsauvaregduuy wu Jx1sa
( Wizard ), 9903 ( Editor ) 11az Help Aou3oman Iaomwiz luduves OLAP Manager User Interface
] y. - ]
zihmadialumsdhfunzGongdoyauny Metadata 118z Cube data  Bmifadaiiimngalumsatha
uazudly Cubes, lamudu ( Dimensions ) a5y ( Levels ) 920
= A 1 ] = g 9 v A M g
® uaNugarieu ( Flexibility ) : OLAP Server ﬂx:umsmmauya"lwamgﬂuuu A9 (11 Multidimensional
OLAP ( MOLAP ), Relational OLAP ( ROLAP ) 11a2 Hybrid OLAP ( HOLAP ) uazdaeu1soyii Cube
Partitioning lasndau
® Scalability : OLAP Client au1saninu léialuiulaid ox (Windows 9x ), IuTaad NT (Windows NT)

wazdulaad 2000 ( Windows 2000 )
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® Integration : OLAP Services %zgﬂiau"l"iﬁu Microsoft Management Console ( MMC ), SQL Server i4a2
Sulaad NT aaesiimsleszuusnmannunlaeafosaudy ( Shared Security ) tazld OLE DB dat
source lﬂuﬁlﬁ1ﬁﬁ1ﬁaﬂﬁﬂ (Provider)
® Widely suuport APIs and functions : OLAP Server Llag PivotTable Services 93 9451 OLE DB, ActiveX
Data Objects ( ADO ), User-defined functions itag Decision Support Objects { DSO )



)
unn 3

d J
Tns9ed1aaen 500 ILUYRININ IS

3.1 Dimensional Modeling
. . o a 4 9 ' o ar o A Jy a
Dimensional Modeling (Humaiiafildlumsuesgtuiuudoya milowiunguuesdiia aaldosinelu
a a o a o 4 v 9 ' v A o a s 9 o v
Fagsnam Il uazdiudeduiiuiezdealdlumsmmsiuiazuaastoyarioiinisiing sy Joyaminnlyey
) PR o ; : v T e e (TR ;
Lf]umaga%uﬂmﬂummm 1% values, counts, weights, balances Tuadunsieaiuiintionld Dimensional
Modeling 1100 171921% ER Modeling msizlinnudanuuazisnladiond
¥
a 1 [~ @ v @
Dimensional Modeling 9 161u#UTIM 3 861370 1ilA (Facy), lauuudu (Dimension) tazd13a (Measure)
® yiln (Fact)
o Y dd ¥ Ao v o Y o o o Y = =2 ¥ a
wnthifudeyaifinnuduiusiu  dszneuludsiriauazmdoyn  Fuwdaidavayaniegsg,
mssuiunsnagsnnsamamsnl Cevent ) faunsaldlumsdinssiniotlszuanamagsie  Tu OLAP
: 1 1 o 9 2 g v a g @ et
Services aauvaauila sragluzlueaisimdnvegiuieya OLAP avziiuvayaiiluduay msunaiiee
= =7 o Yo ) a q ] a A wa
MBI 1A (Fact table ) waziing W5 umnvindeyaavlugmdoyayalginms
v g < A o = I~ £ 2 A hY al 2 ¥
ﬂﬂgﬁ]llﬂﬁﬁuﬂﬂ A159zVaNYUE A 11UAAAY ( Numeric ), ¥A1ABLUDA ( Continuously valued ) LA
191NN A1 IRy ( Additive )
i dy @ o g S\ & B ° 2o o <
- Numeric : manan@euiluiaay Afe TunnudueTedinin (query) pammuiiinuaisiwin
3 a o Y 4 4 4
Wty szuudamsgndoya (DBMS) vldisnesa ( records ) Whuiuqniiug wSeidudug 1snesa o

° 5 ° s A =% A o & o ~ 1l
199U ( Answer set) VYUU i)1u’mliﬂﬂiﬂﬂmﬂll‘lﬂ‘u%zgﬂvil’t]ﬂ ( compressed ) lﬂu%]ujullﬂq ( row) LWUQVIUﬂ

[

b

o v o A i RauN ’ o =
107 Tuadnenvoadliuife msvfds Select list 30 Built-in function : SUM 83 SQL 1u(e4 BEIGLIR
a o 4 ' d’ 9 ° Y daA ' ' 1 y 9 [ [ 3 P
seflusasneamai nnarudluasinenld Ao MIVINAIVBUTABTAAIIY IIAWAU  ANTUITABIANY
Sovaziludmunas additive vz i ad1uradineuldde
. U v Aot { d' A o Y o
- Continuously valued : f1lumsnauiln adsssdiumniinnudeilos enezmnsaihmaliiu
9 ;) E) v A A aa J @
Aoonuuugiudeya Wansauenlaneslsfouda ezlsAotennsidussasielamusu
1 v o 1 1= o a [~ _
- Additive : fvesiaialuainauiln azislus additive uanazdinwila Aludiu additive Aao W
a g % § 1 )
uflafifhu Semiadditive W30 Nonadditive %9 Semiadditive Ai® 1A5U ( grain ) 7 hildmnayamselamudu
1 v '
3wz aunsamrasaualamusuus lawuduminiy @iy Nonadditive Ao insuh ldaansonimasiuay
lamudulaq 18
® ‘lﬂmu%'u(Dimension)
° 9 a g ° a v [ a 9y e a ' c;’ ] a =
wmdhfifumesusvewdaz lawuduvesgsiuerld  Fedwfuemariivzaislunsesuieds

a “ LY U . aa o K aa dda 9 [
lelWﬂilWJﬂﬂ “lﬂlllu‘h'ullaﬁftluﬂ'ﬁ14vlﬂll]u‘lfuﬁ]ﬂﬂﬁ:ﬁﬂﬂu@')ﬂﬁa'lﬂ"'] UDNNIUIN ‘Hﬂllﬂﬂﬂi'l]quﬂﬂxﬁﬂmﬂu

<

v o 1 aa [ 4 aa U ¥ v oA v @
§180ys  wazudaziennIiaviaeuneennnfu  Fuenn3iivimariignldiiluundeinvesderisiy

5 o vq ¢
( Constrains ) (iag row header ‘luwmmmwm@h
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Joyalulamuduszuandrnonlumsraila 5u veav1v59w ( total sales ) ansoueslumouvea
Store, City 3 Region I§ 4 3 szAvilazumnFnveslaunduly Dimensional Model $oyanniluntsa
uil szfianuduiusivamndalunan lanndu wwiiulddanngildi 3.1 Tead (cen ) fifia 400 Fafa

nannuduius ulamuduilszaeu i Q3 (3rd quarter), Pita Bread t1az Detroit

o
) A

o
o

&\"@

2N

400

N %

Detroit

o\,

Pite Bread
Product Dimension

37l 3.1 uaaslausuduls Dimensional Modeling

® @riam ( Measure )
a 9 as

dunennitdndudiavveudlan  uaanlsz@niamusonganssuvesgsneiinedosivlamudu

& a 4 Y a = ' o “
FITUTFANUNDIL 258021 AuLls ( Variables )

3.2 msoenuuUYoya ( Data Modeling)
v & & il ) Py sy o qiy
ﬂ'liﬂf]ﬂ!l‘ﬂ‘l]‘llﬂyﬁ lﬂuﬂ]uﬁﬂuﬂﬁmiy‘luﬂ'liﬁi'l\?ﬂ"lﬂ'lll'ﬁ!a"lﬂ L'Wi'IZﬂ'li@f]ﬂLL'iJ’]J%%‘VI’ﬂWﬁ"]lI']iﬂiJEN
Ao o 9y Y o A d?
5%1’1’7””31\1‘Uzﬁi’l\'ivlﬂ‘lfﬂlﬂuﬂ\ﬂlu
3.2.1 Data Cubes
) s i 5 9 PRE A ' a s Y- d
Tuandunsindiy deyaszgnadnliedlugduvuniedenmsveuaginsed  Tavozaduiunuy

4 1 LTI <] aa A ' aa U aa ~ 1
QAN (Cube) Tasarulnaiualinezthu 3 TanTen1An 3 U@ (119N 3 A 92150031 Hypercube ) M1
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§ o/ _ A . o/ L4
32 SumsialSaseans dulszaeuludae 3 lamusu fie Geography, Product g Time laglamudu
Geography L@ Product 92815281 (level ) tou'lu8n 1u'lamudu Geography 928524 region uag state B a1

o o 1 o g o
ulauus Product 92552619 make 1Az model 80 ludanveslammdu Time fazliszAuveos quarter A2

lO g
BB
@,
L=
L]
=
& o
e
=] w1
lom]
g L™ AN Y/l f
! i
g | « by N
= == N a
R \ <&
A q \\ \\
@ ~
= z \\ \\
v s ONfafis o] 9 fiz) 1918
=
E | e [ W1gs|12]12] 211515 |17
~
= S 13113 |11 1212 |15]15 |15
- | e J12] 9|8 |9 |10]14 1514
£ & 17|16 |12 |11] 1010 |15 |12 o
2| 15]13]13|15] 151314 12 Q3
o | 2 | ..~""]13]1s[20|2s]12}12]13 |14 -
= o ¢
< «112]14]15] 9|89 ]15]13
S = x,,a )5 G
E o ;-") J'l "a \‘\. “" “‘\
8 e L -
's bt ({ l" ‘1. kS B ‘\\
z '(' ; ', ‘1.. \\‘ ‘-\\
Tawrus | Escort {Explorer Facus | F150 | Tracer|roumtenced sable | Model
. o Iroduoct
Ford ~  Mercury Make Dimension

§1/#1 3.2 uaA3 Data Cubes
o H a d
3.2.2 Toulots¥u ( Operation ) MFlumsinsizvideya
foonuuudoyamunsald Dimensional Modeling 715995 OLAP nagsessumsdadule laoms

Ansizvidoyalu OLAP Services ziing 4 Towles ¥R U Av Drill-down, Drill-up, Slicing 1ag Dicing

® Drill-down Ua¢ Drill-up

o

° Y a a vy a
down %31’]11”&’”1&5’]66%103@]1@\1%6Hﬂilﬁ%ﬂ'ﬂﬂ

) q A 1o 4
doyaluszauigau dwaadlumsni 3l



Quarter Ford Mercury
ABC-Autos Q1-1998 120 89
Q2-1998 123 91
Q3-1998 101 75
Q4-1998 99 73
Dell-Up 4
Drill - Dowm +
Month Ford Mercury
ABC-Autos Oct- 1998 40 31
Mo - 1998 35 29
Dec-1993 24 13

A1519%1 3.1 U3 Drill-down Uag Drill-up

15

= & v s o o ' & e Yy o &
INATT N 3.1 Lﬂumagauﬁmmimmnaumadmu‘numwuw m%mmm‘ﬂu 4 quarters A3UNU  LUD

o G = 9 = 2 % S o A 9 A
N1015 Drill-down lu quarter 1 4 ( Q4-1998) umaxn«m’mmlumsuﬁﬂwagaluﬁzﬂmadmaulu Q4 (U

AN ufouiunaL) dums Diillup szuaanansiudfuns Drill-down 114103 1w &1 Drill-up doya

[ A < <] 9 [
luszdudou naziudoyanansluszauued quarter

® Slicing 1la¢ Dicing

v ¥ e A o a ¢y s a sy Y A ' A
ﬂ'liﬂﬂ‘ﬂ'f)i;l‘ﬂ ( Sllcmg ) L'Jan'ﬂ'lﬂ'li'Jlﬂi'l:ﬁ‘UﬂHa ﬁ'm'liﬂ‘ﬂ‘tw'.]!ﬂi'IZ‘H‘UGy’ﬁ‘lﬂlWUQUN‘H'NHTE]m‘W1$

1 a ] o’: 1 < . P ° ) o o {
daudeulowiniu daumsniyudeya (Dicng ) Arnnsanyurisdudoudumisveslamuduld damsn

32,330 3.4

1998 Sales Ford Mercury
Quarter Escort Taurus Tracer Sable
Midwest Detrott 21 39 13 33
Cleveland 19 40 9 35
Hortheast Philadelphia 8 26 3 19
News Jersey 9 19 5 12

M13199 3.2 uaaenIsAaveya ( Slicing )



16

1998 Sales 1998 Ford and Mercury
Quarter Q1 Q2 Q3 Q4
Midwest Detroit 119 124 128 110
(Clewveland 104 124 120 101
Hortheast Fhiladetphia 99 11n 109 a9
Hew Jersey A | 7 £9

M5 3.3 uanen1svyutela (Dicing )

1998 Sales 1998 Ford Only
Quarter Q1 i 3 oF |
Midweest Detroit 73 an 73 70
Cleveland 65 79 79 59
Hortheast Philadefphia 33 59 49 38
New Jersey 36 45 49 33

o ~ v ¥ v P
A1TNN 3.4 l!ifﬂ\fﬂ759’5}‘”8%}@97”1’92{@?”9’7573” 3.3

913 1edhadu Yszneuldan 3 lawusu fie Geographic location, Time (ag Product ( 500U ) lu
a1af1 3.2 Humsdadeymndinnziinmzsoouaoie Ford az Mercury 11 4 {i9am1ava Midwest 1z
Northeast 11l 1998 Tua15197 3.3 uamsmsnyudoya lao Time sznarofiulamudundn daluasa

= o o Y P A A o Y Z a v
N34 nJumiﬂmmy,a%mmiNm 3.3 MADNIRWIZIDYUAYYI® Ford YUUTUAITITHINIUY
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HOUDIIBNAIN _WIvesinaIensemy

3.3 Inssadugrudoya (Database Schema)

Tnsaadagudeyandng vzlieg 2 guuuy Aie Star Schema LAz Snowflake Schema

3.3.1 Star Schema

4 & 3 4 o o
Star Schema 11180119903 Dimensional Model Fudu¥onlgfuunnuuda

v
A1 19N ANIMINY

A15191 8N 9250071 A1519UHA ( Fact Table )

A13199Uq 92158031 A1514 | ( Dimension Table )

g Promofion.
A Promotion_ID

4 Promotion_Name
1 Media_Type

; Cost

ITime_ID

TimeDin

"OLAP Fact

=

Customer_ID
Promotion_[D
Time_ID

{Unit_Sales

Profit

{ Amount

2 a ' Y o & v ' ' =t o Aa
( dlagram ) Hzﬂiﬂﬂmﬂﬂ‘um’) "Nﬂizﬂﬂvllﬂﬂ’)ﬂmﬂﬂﬂig 1 71919 ﬂgﬂﬂﬂmﬂ LHAZUAIT NGNS NUANY
v o Jdo o 1 o 't { 4 1 z, 4
FUNUDNUAITINHAN ’Og‘i’e)n“] mi'lx‘maﬂﬁil:,’l‘ﬂuﬂ151\1@{1’31711‘]91}1"115L‘ffﬂllﬂﬂlmnﬂmﬂi}ﬂ ( Multiple jom ) lﬁg

ATy A ) AP e St e e T ) Y o
FOUADNUATITIWNOUG  UARNITINOU ‘I/li)giﬂ‘i)“] UU WSUNIFDUADIWUILAIARAYT ( Single join ) INDIFDUVINY

} o %Fiodict
{Product_Class_ID
™ {Product_ID
Brand_Name
4Product_Name
{Units_per_case
{Product_Type

{Customer_|D
Customer_Name
Region

1 City

Gender
Education

Phone

U7 3.3 uaaslnssadregiudoyauy Star Schema

42764

4
(109910 laozinsy
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3.3.2 Snowflake Schema
o day o v : a Y = ' A
a1 Tasusuniidoyaunuiuddudu (Hierarchy ) o199ziimsuandoyasenuudumsistony e
1 Q' 3y & dyl Y Y d § I~
Tideonuuvannsadhle lddwteiu FaSonlaseadhelin aludmlan ( Snowflake ) ANudWIUsITUILY
1 @ I~ [ d @ 1
many — to — one LAAZBUILYALUNDDARIUAIT NGOG TAURINED ( Primary key ) ¥BIA131960Y dzAvIw Y
Foreign key ¥83A1519M104 liimzag Aaaaslugili 3.4

a a

o v ¢ o q 9 o P ° A Yy
ﬂ’li’ﬂﬂﬂi\‘lﬂ’ﬂ\nmﬂﬂju’ltﬂﬁﬂ mwﬂﬂﬂszﬁmmwiumiwmaauaﬂmm IUBDIINABINNITINY

¥
Y

o ' ) v oA a & o v = 4 i g ¢ <

fuszniumsgesiumg lawududaiinis  sauiadesadis sQL Mmndu wsedialsiay aludmand

3 v v

mmngdmsugdeyaniivualng wu Thwauvasuamusaesa mszlidiugisananudridenasld sauia

' 4 = ¢ o Ad ¢ g o

TnseadanvaTudianiided wu isdeamsSungmmizilad ( field) lumsalamugundualuiman Ay
= =) o & a a ° 2 o ‘ﬂ Vi vyl A

fownadoyannms lamuduiudivimsiufios wasiiniswesdedumsauila viniu lidesimsiyeu

k4
aoszninmsn lanudininfuasedesvesdaiuedn nazes hivldifailymnisswan Taglideawims

dnanva1uf ( Multiple update )

| product:
| RO {Product_Class_ID ' ==
Promotion_ID ] == {Product_ID '
4 Promotion_Name Brand_Name
Media_Type Product_Name
1Cost v j OLAP Fact {Units_per_case
W- Produd_Type e
Customer D = | Product Class
—== | Promotion_ID | Le= { Product_Class_ID
—== | Time_ID Product_Category
Unit_Sales Product_Department
Profit | Customer
AmgU == | Customer_I|D
Customer_Name
Region
City
Gender
Education
Phone

: . .
71 3.4 waadlnssaresgdoyaniivuuvaliiman ( Snowflake Schema )
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3.4 PM33UsINTOYA (Aggregation )
& v g o ) S 4 : v
mmmnmagawug1uﬂ1m'1ﬂmu‘11uuuamﬂurmsnfr ( Dimensional Data Warehouse ) ilsznounie
o Y o a 7Y o = o Y o o qYu o &
[IADIAVTIUIUNIN DIUNUATIZHADINTINT query Tﬂﬂ"lijllﬂ’liﬂTﬂuﬂ‘ili’JU\'lﬂUcl'ﬂﬂ‘iJiJ'NulﬂliJu"]fu lu'f]ﬂil1ﬂ1u
£y 4 4 = 19 tﬂ" 1 n’: 2 o Y 9 o
AN ‘nzmnwmm‘uayawugmmmu ( Based-level data ) mm"lmam query 9TARININITIIY ( sum )
v d o 4 & v (] dy ° Y ° a q" A @ :: = Yt
ﬂli’)i;l‘ﬁﬂ1ﬂ1u1iﬂﬂiﬂ‘01u’lu1l'lﬂ1]1tl mmxﬂuwumswﬂwmsm query lﬂﬂﬂ??ﬂﬁﬂlﬂﬁﬂﬂgiﬂ?ﬂ muum"lﬂu
° v g £y A 1 Y ° o Yy d? ~ a a
MSMNS5IWTWToYR ( Aggregate ) 191 1iasanih iveisalimai query ansam 1A Tu Juseaninmw
P 4
( Performance ) NASIUU
A = 2 v ay v SoA
337U AD fact table record mmmawayaﬁqﬂ ldnamsauila FEAUNUITIU ( Based-level fact
table )
a a 1 a =} o &£ [~ 1 dy = 1
N1TIIUIIVUYIANUTUA uaxlmax‘numzuﬁﬁNu‘Wmflumaamtm “]S\WITSNLLWﬂLWa”Iui]ZQﬂLSUﬂ’JH‘ﬂH
b4 b4
Derivative fact table 31z doyamaniu1dsy ( derive ) ainms1auilasziuiiugv
v v a v 2 o a v v
Li'lff'liﬂiﬂ’(ﬁ’l\ifni5')‘1]'5'Jllvlﬂiﬂﬂlﬂﬂﬂ’llﬂ’lli'lﬁﬂﬂﬂ1i "Ifﬂﬁluﬂ'J'liJlﬂu‘I]iQ 151%3?{51~1ﬂ15531j53nl1’3
e e ‘o v ) a \ 5 Vil d g
RWICAIUNLIINDINITIINIUY Vllliﬂl‘ld]uﬂ'E)\iﬁi'lﬂﬂﬁi’)‘lﬁ'mnﬂ"] WaﬂiuLmaz"lﬂmuwuua:'lumnﬂuﬁmmmi

52usuYn lanududiy

Aggregation Dimensions

Levels First Agaregation Dimension

Quarter

Second Agaregation Dimension

3171 3.5 uaaIN135IUTIN ( Aggregation )
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U 4 o @ Y < 9 ]
CrossTabs 11433 lumsuaaanguuesdoya e WTanudmiusiuazaunsoveaiiumnIiuldae

2 J . o 1 1 J 4 1 1
Faflad ( Field ) voamselamuduszedluglues CrossTabs uazAluuaazfadezgninisnguuazgnagme

Ilanmusu Mldaunsavesldiennmsuaaauuaisieldng

7909

8576

7695
8319
7847
8718
68177

yos .
63504

| b |Brochure Drink

| qMall  Drink

_ |News Paper  Drink

| |Product Attachm Drink

| [Radio Drink

Ty ek

| |Brochure  Food

Mgl ” - Faod

 |News Paper  Food

| |Product Attachn Food

_|Radio ‘Food
Ty Food

‘Media_ Type | Product Tpye | Sum of Unit_Sales [+

Al Promotiot| Brochure | Mail News Paper| Product Attachment {Radio . |TV
All Product 761759 92861 99710 86753 93760 94206 99392
Drink ~ 66130 7909 8576 7695 8319 7847 8719
Food 557554 68177 72836 63504 68144 69268 73307
Non-Consun 138075 16775 18298 15554 17297|. 17091 17966

317 3.7 wanstoyalun1s 19U CrossTabs
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o y 4 ¢
3.6 TuAEUMIBRNUUUMANIIIST
v
Tumseenuuuadinsied szdszaenlifae 4 Suaou Ao
3.6.1 13DANSZUIUNINAEIND ( Business process ) IABINIATN
a g v a9 o s & i a
AszuIUMINegsne : unszuumsndnideamsmluesing  FNITUUMIUUNTTVVIAY
o : ) bl . 4 . 5 b g
afumyued  Taedoyalussuninennsaiunsausay deiidumdunsiondla wu ludwea ( Order ),
v b a Y A1 = a
Judeuod ( Invoice ), Auafidaly ( Shipments ), 516M3FUAT (Inventory ) 40
3.6.2 (A0NNTH ( Grain ) YBINIZUIUMINNEIND
& v & v A g = e 1 S aite o
insu - Hudeyaiugiu foyaiidhiozasuiin ( Atomic ) Fagauansegluasiauila dmiunszuIums
Ed [ ' Ed
i1 insuiiiegna ) 1w deyamsiimsnuusaduluuaazasa (Individual Transaction ), doyaveanisinulu
uAazTunSoagyluunas T (Individual daily snapshots ), YoyangulnsihaluuaaziAou (Individual monthly
snapshots )
3.63 iaenlanmiuiiozgminnlifunaazisnesavesmanuiln
o da v o ' J 2 ' v a Y o
annisuiitiegTaowall 5y Product, Customer, Time Fausaz lanuduszgresunouoniuludnynz
yoaenvsimiazazgneiuiuiiudamisie
364 fenuflnfisinsianiolimslszinanansaiimannal3ida (measured fact ) feztfivegly
v d o
(AazIsNBIAYEIM TN
o o A o v a ' £ Ao o Y 1 ° a vy 4 Y v
iafideglaoiala wu S inaseg Fuwelidnuaziiudaiay laun seave, fnnuFuiinugla,

9 :
1¥910naviua
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uni 4

OLAP Server Architecture

4.1 Microsoft OLAP Services
' 1 i < [l < 1 o Yo 1 e A v 9
du1l52nouA19Y Y89 OLAP Services Architecture Htiveoniludunan lddse il fie undsdoya

( Data Source ), M31fiU0YA ( Data Storage ), OLAP Server #azd U@ Client Aauaadlugili 4.1

Data
Transformation gLAP
erver

OLAP Storage
(e.g. Data Warehouse]

Health Insurance Client Applications and Tools

Data Source
(Operational Database)

J 1 ﬁ 4.1 7MNTINVDI OLAP Services Architecture



23

4 o =) < 1 1 o 4 a =
FarmsvesaninlusoaziBon sxiutidlszaouluudazszauunniuluen uaadlugii 4.2

Ticrosoft Management Console

(MIMC)
OLAP Add-in Manager = 1= Custotn Add-in
&
3
OL AP Manager <t
11 .‘_——'———- Custosn Application
¥
ObjectModel (Decision Suppott |
Otject-DS0) i = % _____
[y | : Meta Data
+ ROLAP
1 =
g———————— Data Source
teg——————— ROLAP Data
OLAP Seftver =
| Relational Database
lag————————— HOL AP
(MD Data)

= MOLAP

¥ Ditnensional Database

(Cubes)
PivotTable Service
------ SQL ServerData Files ------

ADQ with OL AP extensions

OLE DB with OLAF extensions

F 3
T

& &

¥ ¥

Client &pplication

¥

Client Application <

71N 4.2 @afsznovluszAun1aq ¥a9 OLAP Services

v ]
jUnmiiazudns OLAP Server fiadranazdanisiuiad lamudunuanidiiang ( Multidimensional
data cube ) 1A0 OLAP Server 9214 PivotTable Service ( PivotTable Service) lumsian1 OLAP data fi {luda
da%’ay’aﬂﬁu"lﬂﬁa Client Application %4 PivotTable Service 3x11MFAAADHIUNI Multidimensional ActiveX

Data Object (ADO MD ) 1tag OLE DB Provider for Microsoft OLAP Services
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Calculated Members, Source Tables, Processed, Type, Size 4iai¢ Data Source ﬁmﬁﬂﬂugﬂﬁ 4.18

Tﬁ msolap - [Console Root\DSS Analysis servers\STL706\T utorial\Cubes\Sales]

) Gonsole Window Heb |18 63 Wl [ in

|7 ol Vew v Wb ([0 5 X1

"] Console Root

i {) DSS Analysis servers
far |

» STL706
_gj FoodMart

bei{ihg Started QIEELEE] Data e

Dimensiang

fateulated

Xl
*f’ Measures:

embers:
| oo ¥ o s o * !
CD £54y i}
4 1ipes et 11 AT
:

Hutes

g Rejes:

7N 4.18 waninigazdeadoya ( Metadata ) 14 Cube
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Browsing Cube's Data

a1n301F Cube Browser tiogdoyaludnvuzaing duld aunsaladwulanudunzgdoyauay

v
¥

annsoiee Drill down lusiwazi@oaiininiu'lddae nii1a1a Cube Browser ueanslddagalii 4.19

m Cube Browser - Sales

“H All Product

State Piovince

266,773.00 74, ‘

225,627.23 63,
565,238.13

[UntSalsy
| Store Cost:

4’ pr e 4
31/7! 4.19 uaeNHHINNY0N Cube Browser

= 1

o a o Ay v = o & ' ; v o
llﬂzﬂﬂfﬂll’liﬂlWiJulﬂliJu‘Bquﬂﬂﬂﬂﬁ@, ﬁl1'11J1mu‘v1"lﬂmwvummmag°lu Grid 18 oaaainlawudu

1 ' 3 0
1A Palette Ay annnumulamuduly  Grid dawlamuduigaunuiifezgmiiuliifiu3n

u

Palette UNU
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i
luduv09 Time Dimension Li1mmsmﬁaﬂﬂﬁnymzmmnaﬂﬁ'ﬁmw Year, Quarter 139 Month A

wanelugii 4.20

B Cube Browser > Sales’:

= Al Time

3 1997
o B Quartterl s "
R ¢ Quarter 2 L};
g § : ‘:fStateF’townce — v Quarter 3 . 3
* Produit Cate‘gprg» i » All State Provin e TN IGZ
All _PIDdU?tT 56,291.0 & 1998
+ Baking Goods: L 2,228.0
+ Bathroom Products ) [ 1,685.0
+ Beef andWine 1 & 1,567.0
+:Bread:” W4 ¢ 1.932.0
+ Breakfast Foods % 21240
+ Candles. LA 186.0
- . 1.718.0
+ Canned Anchowe 195.0

Doubleﬂ:hck a memher to. dnll upor drll down* rag anchropJ*  Hé 14.gifil (99'

dimensions to or fmm lhe table

71N 4.20 uansmmdengioyaluszAun19q Y04 Time Dimension
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£ [ '
d2ums9i Drill down Yoya dennsavin ladiounu Moaaduidiandnii Cell lu Grid lddegali 4.21

||.C"J.” Frarmctian

| Huarter 1

B PP B Eover + State Province
- Product Category i+ Product Subcategory All State Frovince + BC
AllProduct_ Al Product Total | es2st 00
| Baking Goods Tots 220800
+ Cooking Ol - 830,00
- .Baking Goods* + Sauces i 232.00
k R + Spi_i‘:‘estf T 761.00
- SRR O et 405.00
+Bathroom Products | Bathroom Produc 1,685.00
+ BeerandWine = | 1,567.00
“Bread . W 1,932.00
+ Breakfast Foods 2,124.00
+ Candles 186.00
+Candy Candy Total 1,718.00
E-[jmnd Anchnviac Canned dnchavies Tatal 19R NN
Double-click a member to diill up or drill down. Drag and drop ‘Close

dimensions to or from the table.

3U7 4.21 1@A3Ms Drill-down Yoyalu Cube Browser
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1 { < : dy {
Tudngamed Wizard il ifle m3tlszuiana Cube ( Process Cube ) Funsuiivzinmsudaunaiils

o ; < o g4
Tumsiszananasianualinsw diedssunanaas suds v 1dwadagii 4.22

=- |5 Processung Cube 'Sales’ completed successfully

*@j Start time: 12:14:54 AM Endtime: 12:15:45 AM Duration: 0:00:51
7/ Committed transaction in Database 'FoodMart!
: W) Initializing Cube 'Sales'
j Processing Partition 'Sales' completed successfully.
= {_’j Start time: 12:14:57 AM End time: 12:15:44 AM Duration: 0:00:47 Rows processed: 8683
Initializing Partition ‘Sales'
i E—% Partition ‘Sales’ Execute : SELECT "store","store_id", "time_byv_day"."the_year", "time_by_c
‘ Writing data of Partition 'Sales' (seqgment 1)
- 1. [ writing data of Partition 'Sales' (segment 2)
{J Commlthng transaction in Database ‘FoodMart’

4 | , g

Processing completed successfully.

Reprocess l Wiew Detalls

it
o
B

51/7) 4.22 uanswavedn1sszulana Cube Wﬂlﬂ?iﬁ'ﬁ?ﬂ‘lfﬂ&l?
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UNNn 5

OLAP Client Architecture

5.1 OLAP Client Architecture

vialovesaanilasnssudiu Client Ao PivotTable Service ﬂ:tﬂuﬁaﬁﬂdaﬁagnuﬁugmmm
Component Object Model (COM ) Lﬁﬂiﬁl Client Application h’h“l%’ﬂ’fﬂgaﬁagi"lu OLAP Server  LOWAIATY
marilezAadey PivotTable Service 1410614 OLE DB 2.0 15014 Microsoft ActiveX Data Objects (ADO

2x) A93UN 5.1

OLAP Server Chent Spplic ation
; i
dralable when rot
connecled oths OLAR PivolT able Service .
serves ety .| OLE DB with OLaF
e LR i Y © *EENHTO
G MEeNSIA:
gi:-w | Dzt Source g
| ROLAP
¥

L 400200
0LE DB Data Source Exten
g e
MOLAP
: ¥
<3
Client Apphoation
Cube File

S sdable adier rol
sormected to the DLAP
Serves o¢ the OLE DB

data source DLAP Serves

gifﬁ 3.1 Tﬂi\‘la 57 WYB4 PivotTable Service Architecture

5.2 PivotTable Service

{ Y o

PivotTable Service (Hudaufivmihiilunmsfndedomssning Analysis Server fUSUMOTIWA
VUOWAATUNH Client TneuowAindunaile Client 92130uABRY PivotTable Service lngld OLE DB
dmsuTdsunsuil¥mut c++ n§eld Microsoft ActiveX Data Objects ( ADO ) FafloouiindTuna ( object
model ) 11111 Component Object Model (COM ) @5y T1/sunsuii1¥menivawan

PivotTable Service @1130a31311d local cube Tfiudoyanin cube vunoudsrlinesniodoya

< { A, { !
911 OLE DB relational databases., Local cubes mmimﬂm’fagaﬁmu multidimensional cube file YU Client
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@ 9 a s 5 Y o A 9 a o 9 ae 3
tazdaausalslunsIns1enuuy Off-line 13 1ufio 81 Local cubes UMSINUUDYAUUY Multidimensional
v ! .
OLAP (MOLAP) finzainsafafiony (Query ) 14 Taglideavinmsisouns 118 Analysis Server
k2 *
PivotTable Service §AOBALLLINAIMSUMSUATITHYOYANWUY On-line 1Az Offline  ({olins
I~ ° ' 5’
§09U011910 Client 13 OLAP Server nazimstszunanamsowamaniuuazadusadoya ( data set)
910 Pre-stored Aggregate 9utu111A nieenmstszutanamssiusIn ( Aggregation ) ni tievinase
o 1 o @ 1
OLAP Server nozdusadoyandyla/1ids Client fdosvoin
PivotTable Service 9ztou1¥ Client Application 1911% OLE DB data source iijodia hifinsandany
t4
OLAP Server, Data Source mafifinazdiseagiudoyaiFa§iidinis (Operational database) M3oAIAMIIN
1 i y . & S : 9t v Y =2
( Data Mart ) Y19 unegluila Client #1 PivotTable Service 3ztu 1NN a3 19110214109 Local cube UM

Client

5.2.1 anHMZIANUBY PivotTable Service
2 X =} v o A % L s Y K Y
® PivotTable Service IA3masalumsisvilgalse@nsnimves Client Application Tumsindetoya
Y99 OLAP
. o Y " & ° Y [ P a a
® PivotTable Service 9zgn321%1 11T Microsoft Excel 2000 #39z¥in1# Excel nareiiluyadniilszdns
mwlumsrinauedoya OLAP
® PivotTable Service 1159319 Cube V03 Client 18 Faveulimirliimigiuunsoneuiunes
4 <1 { 1 4 1w [] @ v o
insealanld luvazi luldwendefussuunseaviuiay Data Source HaR , Cube UBIHI Client 1N
o o 4 g 1 d’l U
iy A uva cube vuATRS Client IWdmatiansailanaze1ulalns OLAP Manager
1 ' 4 ) v v
® ({391 PivotTable Service §AAAAIUIATDY Client 13U HO¥INT5AAAT Microsoft Excel A
d a o a g s o 4
Tsunsupmmsaaraendngu  Taoms@oulsunsudronizilen fawiiada welddlddeya
A \ ) =
OLAP 150 Relational data source 1at]mnaTulatuos OLE DB
1 v
° @ > o o 1 Ja 1A
® PivotTable Service N1N91UNL OLAP Services wmiouruiluaiunilavesaarilnunssuveswesamanil
v ¥
@11 PivotTable Service 3988 11112109 Client a137150:811% Cube sudodnuld Tasusmsdszuia
Jq 9
HaA A 1%
v v b4
o 3 2 o =1 o o
® PivotTable Service 3cAUUAYU Multidimensional Expressions ( MDX ) c'?axﬂumym“l‘ff“lumimm
010 (Query) tazayana liimsidrldadrfan, Tawudunazaiudug Idlasld SQL Statement
A 5 Y o o Y -7 Y
® PivotTable Service BUYIA MMM IHAaAUBYAIN Data Source Hazfudoyalulas sy

v a o a J y o o a J 5
ad lawuduiua uulaneaneuii a3 ( Local Computer ) tWe 1¥e M5 UM AT IZHIUY Off-line

[l v
it o @

5.2.2 ARNIWIMHANAAUNIYNY PivotTable Service

07

lunewam¥un1aila Client 17!61‘18{/ PivotTable Service %zﬁ)ﬂdﬁ‘lﬂﬁ"ﬁl“ﬂu dynamic-link libraries ( DLL )

i1 ¥ '
Faaz 19 Ivldd lavuegiudnsaznuinh 119
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File set Component files

Msolap80.dll, Msolui80.dll, Msolap80.rll, Olapuir.rll, and Microsoft® Data Access Components
(MDAC)

2 File Set 1 plus Msmdcb80.d11, Msmdgd80.dll, and an appropriate OLE DB tabular data provider

3 File Set 1 plus Msdmine.dll, Msmdung0.d1l, Msdmine.rll, and Msdmeng.dll

ry g ¢
131NN 5.1 UaeN File set ‘IIEN?WZTFIEJSJTWIMHW

Task File set
Communicate with the Analysis server using TCP/IP or H'ITP and read local cube files 1
Create and refresh local cubes 2
Read OLAP and relational data mining models 3

A131971 5.2 U@AY File set MITDUanyasza1ulisonanyun19ia Client

552:3 miaﬂﬁ'&ua:amzsﬁauﬂauiwmuﬁ
NOUILIINITAAAY PivotTable Service 12A03aana INg Microsoft Data Access Components (MDAC)
a Y 2 B B0 o saq ¥q v J s ol &
@enou LaINIhImsaadLazamzisuaon Iwuuan w1190 location Atao 11l
dmsunou Tmuuany  Resource-link libraries (.rll) 1un Msolap80.rll, Olapuir.rll oy
Msdmine.rll 92A03AAAY1URA  C:\Program Files\Common Files\System\OLE DB\Resources\1033
dmsuneuTwuuafdiy  Dynamic-link libraries (.dil) ~ 1AuA  Msolap80.dll, Msolui80.dIl,
Msmdgd80.dll, Msmdcb80.dll, Msmdun80.dll, Msdmine.dll (8¢ Msdmengdll 3zdvsainziiioulasly

Regsvr32.exe

5.2.4 SNUNZVEIN5IHOUADVDA PivotTable Service
PivotTable Service ansniouanld 3 juuvy fio
® L‘?ﬂmﬁiﬁﬁ’n SQL Server 2000 Analysis Services
® |Foudefy OLE DB Provider
® L‘?;E]lm'ﬂﬁ"ij Local cube
5.24.1 !“l'i)"1 PUADNY SQL Server 2000 Analysis Services
inlH§TEnsdouronaznuauiifindon 1 Fnuvumewdndumals Client Wy daziFoudoning
mavwaesiua ALY HTTP tazalsinsandanuautAves User ID tag Password
lﬁ"rﬂ% PivotTable Service uamﬂ’fay,amﬂ Analysis Services, PivotTable Service ZAAABDNY

Remote Analysis Server #1U3ZUIATOUWAN W5 IaADA ( protocol ) 1Tl TCP/IP 5o HTTP fazili 5.2
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Application

PivoiTable Service

\o\Network TCPAP, HTTP

SQL Server «~——|  Analysis server “\
| | 0
S {k r i
@ Q\_/ a0

ROLAP MOLAP

' 4 -
7UAl 5.2 u@neBamaIToARIE1IN PivotTable Service AU Analysis Services

52.4.2 1¥ouAdnl OLE DB Provider
iiiouanadoyaIn Relational OLAP ( ROLAP ) Local Cube : 8/1m3siaousiony ROLAP Cube
File 9zA0u¥0NADNY relational data provider lumIuARYOIAIZABIAAAD 11d1 tabular data provider

asyuaumsHazgnaeliduendnguniail Client

Applcation

PivetTahle Service

| |

Data
Cube structure
)plus
dimension mermhers
Metwork conngchian
¥

SQL Server

|
= =

Relational database ROLAP

Uil 5.3 uansmsiieuaeny Local ROLAP Cube
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52.43 15ouAeny Local Cube File
Tumsuanasdoyann MOLAP Cube, PivotTable Service 924300 local cube file TuwuReny
a4 " 4 3 ! o Y 1 1 Ay ya
NFDUADNY data source DU Ty PivotTable Service U5z ANANNAININ ( query ) wdrdaan laau
1Y) [ a LY & a o y = 3y XK Y < n{d"
agulifuenandu Fuowainguneia Client insonde lamudu, @ia, WSeWWBTA ( property ) LAz

. Y FUREY ° A Y
particular cube I8 Iagh lidesiimsidoudeni Remote Server

Application

PivatTable Service

4

Mo netwark connection is negded.

M OLAR cube file

il 5.4 HEAINIITONABIZYI14 PivorTable Service N MOLAP Cube File

5.2.5 Client Operations 1% PivotTable Service
e ms¥ounelUde Data Source
o msuanilnseaisvesdoya (Retrieving Schema Information )

® msuasiadoya (Retrieving Data )

iy o
e mst¥oune i Data Source
v )
f1u3 Y03 19974 PivotTable Service AB N131WBNABAY Data Source 1auld Connection object
a 4 ) o 4 ' dy Yy
%30 ActiveConnection property Y94 Catalog object W1311IA03 ( parameter ) dmsumsieuastiauniols
Connection String fvua’ld
ADO Connection Object
5 2 Y a #o o QA A t 3
131599 ( Method ) Open 402 Comnection Object I3 amm1fimesdmivlslumsioudeil
4 ¥ o ° 4 1ol
Tu ConnectionString Property (o ﬁﬂﬂﬁgﬂ executed NLHINTITOUADAY Data Source

Syntax UBDIUTOA Open : connect. O)pen ConnectionString, Userld, Password, OpenOptizns
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m’:’n#@uda‘lﬂé‘fa Analysis Service
“lumsl.‘?}amiaﬁn SQL Server 2000 Analysis Services 1%14 Datasource property ﬁlﬂﬂﬁfﬁ‘%ﬁ?ﬂ IP
Address U89 Analysis server 1809159215ouAD daU Provider property foafMuAIiiu “MSOLAP” dau

0 Y ¥ ad sy a
Initial Catalog property 1‘”quyu‘ilﬂy‘ﬁﬂul"viﬂn’ﬂiVlﬁ’t’)dﬂ'li%%ﬂﬂﬁ@

®  msuandlnsIa319vsatonya ( Retrieving Schema Information )

a113501% Microsoft ActiveX Data Objects (Multidimensional) (ADO MD), ADO %38 OLE DB Tu
ASUEAY schema rowsets 1Au1% PivotTable Service

Tumsuaaalnseadvesdioyavos Cube 9214 CubeDef object Tu ADO MD  w3aldwson
OpenSchema 14 ADO  CubeDef object 9231 TAsaad13 cube Hunuy hierarchy ﬂzﬁma‘l’fay‘anﬁmﬁu cube
ﬁ"l;j"lsé’ﬁﬁuagﬂu CubeDef object WU AI5AYUA actions Az cell formulas %Q%zﬁ@ﬂ‘]’fllnﬁﬂﬂ OpenSchema
°1umiuami’fmgamd1f:

Tumsuang schema rowsets 921% ADO 150 OLEDB  d1msulu ADO wlfusen OpenSchema
U3 Connection object a1 lu OLE DB 9z l4oumesila IDBSchemaRowset COM
MS1FU CubeDef Object

CubeDef Object vzifiu lamuduned Local cube 1auld Dimensions collection Yo3A5UID G‘]?Qﬁ:i‘ﬂ

g o d'
uuualY Hierarchies collection Ngﬂ‘l’l 5.5



Catalog

CubeDefs

CubeDef A‘

1

Dimensions

Cellset

Axes

Axis

93

D R R e N
i Dimension l Positions
—u Hierarchies : Posi‘tion
l- Hierarchy
N
~u Levels :
'—L Level
Merrbers =
Memlier
Properties B

Property ‘

Legend

Object

U_ Caollection

511 5.5 11aA3 CubeDef Object Model #i15 ADO MD

®  msuaAdvoya (Retrieving Data)
sefinsendmivldiancdoyasy 2 wsea Ao Celiset object WAz Recordset objects  aN30lF
ADO MD lumsuaas Multidimensional Expression ( MDX ) query result 1A local cube Tagld Cellset

Object 18 @2un51aAY tabular result set 9219 ADO Command 1Az Recordset object

o [} 4
#20619n13 19 Cellset object
9y 4 1w v ! (]
22 1% Connectior object lumsiyounni Analysis Server , Source joperty U893 Cellset object 39Y
°lugﬂuumm MDX query, ActiveConnection property U83 Cellset object HiloUND ActiveConnection

> £
property U®4 Connection object waziing w500 Open Tunsuans actual result
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= % a ' & a ' A e
Cellset object 3A collection AFUAN Axes FaazldoTuolunaazuny 92 1 Axis object u
= dyo o 1 o { 1 T < ¢ g v [
collection HemiunAaz lamuduniAeams ufas Axis object 9zifiUl Positions collection Funudoyaluud

o idh 9
azUn (row ), ADANU ( column ), U1 ( page ) LA result set

A108N source code

Dim conn As New ADODB.Connection
Dim cst As New ADOMD.Cellset

Dim axs As ADOMD.Axis

Dim pos As ADOMD.Position

Dim iCol As Integer, cCol As Integer
Dim iRow As Integer, cRow As Integer

Dim nFixedCols As Integer, nFixedRows As Integer

'Set up the connection to the server.
conn.ConnectionString = "Datasource=LocalHost; Provider=msolap; Initial Catalog=FoodMart 2000;"
conn.Open
Set cst.ActiveConnection = conn' You must use Set.
cst.Source = "Select CrossJoin([Product].[Product Family].Members, " &
"[Promotion Media].Members) onrows," &
"[Measures].Members on Columns " &
"From Sales"

cst.Open

'Set up the FlexGrid control.
MSFlexGridl.Clear

nFixedCols = 2

nFixedRows =1

cCol = cst.Axes(0).Positions.Count
MSFlexGrid1.Cols = cCol + nFixedCols
cRow = cst.Axes(1).Positions.Count
MSFlexGridl.Rows = cRow + nFixedRows
MSFlexGridl.FixedCols = nFixedCols
MSFlexGrid1.FixedRows = nFixedRows
MSFlexGrid1.MergeCol(0) = True
MSFlexGrid1.MergeCol(1) = True



'Add column headers.

iCol =2

For Each pos In cst.Axes(0).Positions
"The caption for each member is used as the header.
MSFlexGrid1.TextMatrix(0, iCol) = pos.Members(0).Caption
iCol =iCol + 1

Next
'Add row headers.
iRow =1

For Each pos In cst.Axes(1).Positions
"The CrossJoin function in MDX indicates that this axis will have two members per position.
MSFlexGrid1. TextMatrix(iRow, 0) = pos.Mcmbers(0).Caption
MSFlexGrid1.TextMatrix(iRow, 1) = pos.Members(1).Caption
iRow = iRow + 1

Next

'Iterate through the cellset array values.
For iCol =0 To cCol - 1
For iRow =0 To cRow - 1
' Retrieve each value with the default method of the cst object.
MSFlexGrid1.TextMatrix(iRow + nFixedRows, 1Col + nFixedCols) = cst(iCol, iRow).Value
Next

Next

55
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uNi 6
(v Y d
mseanuuy Wantazmslfauldsunsinlszgna
dal o o d
6.1 yagmhanlFlumswannldsunainlscgna
el 3 a a s ] [~ A )
TuTdsunsuilsegnanaratiuan 18denld3awdn ( Visual Basic ) U 6.0 Wuyadlumsiimmn
& o Am P Y o A4 9 o v v
Tdsunsy dieanagadiiilinnumunzaviiezlalumsiann Tsunsuimorveenvaunugiuveya
N ¥ '
(Database Application) (¥ Tuseswesmsididadoya Fxawdn Ju 6.0 Hezgaiiuanuaunsalumsaade

o v 2 Al e v al {I ¢ A 9 o
VI THYDUYANUINVU TﬂEJ'(T'UJ'I?ﬂﬂﬂﬂﬂl‘]ﬁmiﬂﬂﬂ]u‘ﬂ@gaﬂl U Microsoft SQL Server ®IBLUNITE Oracle

£ U

& ya a a ' y A2 v 4 A ) e
Fuhlfmandninnulaamuluduituindlonen TWLUd ( Component ) H38 Object Model Tnaifiian
T 1dun
6.1.1 ADO ( ActiveX Data Object)
mshfedoyaiiilu OLE DB szduuondindu Taold ADO szidhonazazain lidezdhign
;Y ) o £ A = o % =3 & o '
Foyauuaduiua ( relational ) W3ouen — Fiaduuna ( non — relational ) 53 lildamsigenlusiuunas
a o ' o 1 ] o o
foyauvy  ODBC  #ildfuegluilogiiugas  vieymetrig Afe madhitdeyalaq Tuszdvesdns
ansai lddroma TuTadmsidhdsdoyauun ADO drunuanidves ADO #ie 1duudw, azanlums
v v
a o @ 1 A o a ' a v o o
s, ldminensmietiedon aziduneumsasdessnhauendmduivniudeyatdos  Juilumsan
amuganndan vSoagUdnetimilaldh WhumaTulaghldminonsvesszumies uaiiszininmgalu
Yy K2 9
Msindadoya
6.1.2 ADO Data Control
o 4 ' 4 g o ' g
aouTnsaeya ADO ¥l¥msidonTusszuirsneuTnsaiiiiy Data bound Aunmasdoyaiulala
¥ .
ptusInE mmwsanuquAuauiavesaeu InsamaiiungaauiA Datasource HAZAIINTOITON
v ¥
Tosfunnunasdoyaficniumyuinasgni OLE DB nsdiamnsaadiumndsdoyalfiosdionsaiia Class
g 9 A v o 1 = o W o
Module uon91niins 14 ADO TumsiteuTvadoya frdvaamsiFoudmideasliinniife,
6.1.3 msaiivayu OLE DB

OLE DB fludumesined ( Interface ) szdvaaigunsadhfsdoyaldnainmaregduvy uazlid

U

9 oy

fugosFousriduenamsiavesdeya ud OLE DB sxmsu/asdeyalieglugdunuinasgiuvesdy
4 udr liuendmdunig g Reesniuiai ey oaarefuB§nda ( worksheet ) U89 Excel
50 Iddennuuuy Text 14
6.1.4 Hierarchical FlexGrid Control

nouInga Hierarchical FlexGrid ( MSHFlexGrid ) in1uad1onaanunou Insa MS Data Bound Grid
( DataGrid ) Wu3wrawdn 11 5.0 1 v lieyanaldd1dudlanson/Aounlasdoyaiiuaacey Taodls
y

b4 .
wiulelén denansdoyalvildg

a A ecl
U

aiiel [ z = = 9

fiansidhdaunzedoyaldminiu nsld MSHFlexGrid Hvod Ao i1
y v ' 4 Yy Y aa o A Y o A ) o = v
wér doyane lignnldountadludieiilas siude deyadinumilouduniiuaasanar uazhuanaieiu
Snlszmsfe FlexGrid  aunsadmuagduuumsuaaaralinnnzaufonive Tsunsuve st Idaum

y £ o q ¥ v y
ABDINTT cm%:m’lwmsuﬁmwamagagﬂﬂama:mmm
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6.2 M3I0DAMUUFIUYDIYA ( Database Design )
v < 0 v a o/ iye .
gwdeyai ldimsesnuuy szilugudeyaunuiadlamudunua ( Multidimensional Database )
& o { o w :J’ o o
Famamanlanuduiidoyani Tns e adiuddudumolunds wdevildidiulassadauuvaludvan

( Snowflake) ﬁdzﬂﬁ 6.1

 eict ]
Product_Class_ID =
Promotion_ID ™= |Product_ID
Promotion_Name Brand_Name
Media_Type Product_Name
Cost OLAP Fact Units_per_case
P e Product_Type
Customer_ID I | Product Class
Promation_ID ! L § Product_Class_ID
—= | Time_|D Product_Category
Unit_Sales : Product_Department
Prof " cusomer |
Amount l=s | Customer_ID
" TimeDim . Customer_Name
|Time_ID Region
= City
Gender
Education
Phone

{ ¢
317 6.1 naasmseenuvugiudeyauvualuiman

b4
~

Y o ] Yt % ¢ g A o % o v
“U'Elﬂ‘ilf]ﬂﬂ'l'iﬂ@ﬂltUH§1'u‘ll't')i;l,atl'ﬁlliﬂiQﬂ'i’lﬂlﬂullnﬂﬂiu')t‘wﬁﬂu mwmmmmﬂmmnugmme

1 9 Qi ° 9y 1 9 o oy 9y & 0 Y
yavnaluaiisugndeyanawnausaesa dldiwdemadnly souisaannudrdou ezl

A

o 4 < 3
anaailamizeamsswangdeyaatld tazeraiinadusalums Select doyatinmn

6.3 msvenuuullsunsaulszynd

v 7 ¢ d o a A i {

4 1Y ° 9
[fioannnanmsvesmdnnsimdiunanmsigaudiuluGesmsasdion ( Query ) giudoyahl

U

¥ . Il v

#HUgIMY0IAIA U311 ( Data Warehouse based ) 1o l# ldmdsinoundeamsezirlyldgdadulood
< o sdd o v oy = o v A

a5 dniuldsunsulszgadnfeafuadunsiendil v liimsswangudoyamioulullsunsy

G i o ] 4 g
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37,860 12 454,320 2:20 5:50
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Decision Support Objects ( DSO )
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DSO Objects iaz Interfaces
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ClsDatabaseCommand
Command
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Multidimensional Expressions (MDX)
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U v-1 naaslnseas1aves MDX

a < 4 & ° Y1
QWﬂEﬂﬂ -1 uﬁmm"hmnim*ummsmmmu "llzvlﬂ’ﬂ
Y A o Y. A =2 a o A 1 o
e MDX vlHaseavuoanautlanr«{}” memmmwmmammnmaﬂﬂmuwuﬂnnqmaa"lmnu%u
v v
e ypuanavazgnimualumsAImaIy Taomssey lawuduasly 3 unuusnves MDX wEoNN
kY a ' o e Y
Rows, Columns (4as Pages 811niin1nndl 1 lamuduuu 1 unu uputiufezdsznon A Tuples
. = a ' o A Yy Y o
( dutsznou ) m%zsammffmam‘umnmaz‘lﬂmu%umzu“hmmﬂﬂu
o« a 9y
®  {AVVBIUAUILIIUIN Columns AINAIY Rows LLﬁ:Qﬂ‘fﬁﬂ fo Pages

q o A Aq 99 ;’,’ ° o 1 é‘ ' :: ° 3/’
® 11«! From clause 9210 UBDUDI Cube ‘Vltl“lf(luﬂﬁﬂﬁﬂ1ﬂ1ﬂ YLUINOY 1 Cube IMUUADNITAIAINIY 1 AT

'
= v 9

q S| o VQ o { g Wi el °
e u Where clause szifulamuduigndadoya Tasvzszyaudn 1 @1 neglulamwudumivludiow

Tuple
o ' a - w1 ' x i < o
Tuple Fudrudszaovvesaindnoinlaniiduaiag @y ( Michigan, Q2 ) 11U tuple N1/sznoy
"l‘llﬁ?ll’mﬁm%ﬂ%m 2 "lﬂmwf?u fo Geography 48z Time , ( Michigan, Q2, food items ) ﬁJu tuple nlsznou

v
a @ 3 LY a v =1
al@uanFnoin 3 launidu fe Geography, Time itag Product, Tuple iuansalauTnioad uauIn
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v = ' ' e a = o 4 g
18 azi5onn « Degenerated tuple ” (%Y Michigan i Degenerated tuple NILAANDITSAVUDY state malu

v b4
aNFnvod lanutu Geography taz Tuple 1iuTurinonug oY (Axis)

N ( Axis )
1 a o A U o :,' Yo o A
uny Wudmszaevvesandnnnlawusu 1 niounndt 1 lawudu unuwinlddmsvveni
agwseldiiludnansarly Cube 19u Tumsnoufio1uIn Cube Sales lAuda  State tAZ Quarter Y

[ Vv [l

Product family 81908121831 azilunmunnga 3 unuiensodluradns (Result) vosmsasiiow Faud
o o o o
azunuaziaa 110 3 lanudu ( Geography, Time tag Product) 8191119 lamuduosn ) Sruauunun

2AAAIAY

1saaiwa ( Cellset )
o Y s ] v R % o &
Celiset (Hunadnsvaamsdadmi Tasld MDX vudoyauvuiiad lamusuuua 49 Cellset 92

szaou ldredruilsenouvouny Unanoz i 2 ¥5e 3 unu

(a4 ( Cell )

d o @ Ao ) ° (] 1 J a9 1 @ 1200 @
!"'h'aﬂl‘].lu'}]ﬁﬂ'ﬂﬂTﬂuﬂﬂQUuﬂ’llmuQ‘U@Qllﬂu Lmazmam:n‘uﬂgaﬁa1ﬂﬁ3uﬂixﬂ6Uﬂu hlmm a7

]

IS o/ I

a 1 o w g 1 J o 4 g 4
doya, jUuuvaase tazAaasdIduvNTRa ( uAazIraAEIAMMALINEAIAUIIY Cellset ) uazIFad

7= P b ) )
usnIZUAIAIA UL 0

Slicer

o A d 4 ' ' 9
"lmnuw‘ﬁzﬂu Slicer ﬂ:ﬂsmgﬂufmumm Where clause 993 MDX statement (YU ﬂzﬂﬂlﬂlla

QU
Ed
=1

msvienaadasnaelsznnludszna USA veann Quarter 11Tl 1998 #11150@3519 MDX statement A1

SELECT
{ [Product] . [Product Family] . Members } on columns ,
{ [Time] . [1998] . [Quarters] . Members } on rows,
{ [Measures] . [Store Sales] } on pages

FROM SalesCube

WHERE ( [Store] . [All Stores] . [USA] )
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v d Tty @ Y o A =& o Y o a A o ‘3’
nasnEnmsaeanguin sxuaasluldiiuluaiseh v - 1 i ldimiunvazivsansanuyy

Total Sales in the USA

Product Families

1998 Quarters Food Drinks Cloths
Q1/1998 $12,525,452 $9,235,765 $11,455,874
Q2/1998 $14,142,343 $12,525,452 $12,525,452
Q3/1998 $15,123,042 $12,525,452 $12,525,452
Q4/1998 $11,002,002 $12,525,452 $12,525,452
P w v v
MITNN V-1 BandINaansveadn1g Slice wayafﬂﬂ?w MDX Statement
Handunrhunldau
CrossJoin

o do g Y a Y Yyy a '
LTJ‘LI‘WQﬂ‘lfu‘l’ﬂ‘lfallmﬁi’JiJ’dlﬂ‘]fﬂmﬂL“lfﬁ 2 156 m"hmaﬂuuuuﬂuq o3 (YU

SELECT
CROSSJOIN (
{ [Customers] . [All Customers] . [USA] . [ABC Inc.] ,
[All Customers] . [Canada] . [XYZ Ltd ] },
{ [Product] . [Product Family] . Members }) on columns ,
{ [Time] . [Year] . [1998] . Children } on rows,
{ [Measures] . [Store Sales] } on pages
FROM  SalesCubes
WHERE ( [Store] . [All Stores] . [USA] )

3/isva) ¥ o dao =
10 MDX Statement YNNAU ‘ﬂzulﬂWﬁﬁW’ﬁﬂQﬁ”liN‘ﬂ‘U—Z

Total Store Sales in the USA

ABC Inc. XYZ Ltd.
1998

Product Families Product Families
Quarters

Food Drinks Cloths Food Drinks Cloths
Q1/1998 $12,525,452 | $12,525,452 | $9,235,765 $4,655,874 4,235,765% $5,455,874
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Q2/1998 $14,142,343 | $14,142,343 | $12,525,452 | $5,525,452 $5,525,452 $6,525,452
Q3/1998 $15,123,042 | $15,123,042 | $12,525,452 | $5,525,452 $8,525,852 $7,525,452
Q4/1998 $11,002,002 | $11,002,002 | $12,525,452 | $6,525,452 $7,553,452 $8,525,452

{ v d do 5
AISNT U —2 UTAHASNEVEINITITWIATY CrossJoin()

Drill - Up u#az Drill - Down
. . ! 9y 9y Y- |

19 Drill - Up uag Drill - Down fT"liJ'liﬂlLUQ'ﬁ]ﬂﬂulﬂl‘ﬂu 7 ﬂizlﬂ‘ﬂﬂﬂ]ﬂﬂu 9
1. Drill by Member ﬁﬂé 2 9614 ldun

1.1 DrillDownMember () : (fumsgroaziBoadoyalussduianasly 1 szdy mwzmingoii

A g iy q’;’

sz¥e Mmniu
Syntax : DrillDownMember ( Setl , Set2 [, Recursive] )
@984 : DrillDownMember ( { Ford , Honda } , { Ford } )

HAGNS { Ford , Taurus , Explorer , Honda }

Car Make CarMake CarModel Line
+Ford  priliDowsMember () a Ford—l: + Taurus

altan #  AllCars + Explorer
+Honda +Honda

gilﬁ Y—2 Uanini1is DrillDownMember

v 3
1.2 DrillUpMember () : tiumsgiwazidvadeyaiigavy 1 szal

Syntax : DrillUpMember ( Setl, Set2 )
fMoeg : DrillUpMember ( { Ford, Taurus, [Taurus — 2000], Explorer, [Explorer — 1999], [Explorer — 2000],
Honda } , { Taurus , Explorer } )
HAANS { Ford , Honda , Taurus , Explorer }
Car Model
Car Make Line Year CarMake CarModel Line
-Ford l - Taurus W0 prnypMember () —Ford—l———— + Taurus
Al Cars - Exqlores—— 1999 ol A1l Car L

+Honda 2000 +Honda

3'1]‘7) Y- 3 UaaNan13 DrillUpMember
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2. Drill by Level  1i8g 2 9819 15u1AgfUA D Drill by Member 1éun

2.1 DrillDownLevel () : Lﬂuﬂﬁ@i1663('3Uﬂ%ﬂgﬁiuizﬁuﬁﬁﬂaﬂﬂﬂ1u%ﬂ%0453ﬁﬂﬁi:u1%
Syntax : DrillDownLevel ( Set [, Level])
$19819 : DrillDownLevel ( { Ford, Honda } , [ Car Make ] )

Naé’wﬁ : { Ford, Taurus, Explorer, Honda, Accord, City }

Car Make Car Make CarMModel Line
+Ford  DrillDown Level () -Ford e + Taurus
All Cars { e, All Cars + Explorer
' +Honda -Honda—l_—_+Accord
+ City

gl,ﬁ Y—4 Wanin1s DrillDownLevel

2.2 DrillUpLevel () : rﬂums@,iwazL%ﬂﬂ%'aga“lus:ﬁuﬁqafu auFovesseduiiszyld

Syntax : DrillUpLevel ( Set [, Level] )

Mea : DrillUpLevel ( { Ford, Taurus, [Taurus - 20001, Explorer, [Explorer - 1999], [Explorer — 20001,
Honda, Accord, [Accord - 1999], [Accord — 2000], City, [City—2000] } , [ Car Model ] )

Naéfwﬁ : { Ford, Honda , Taurus , Explorer , Accord , City }

Car Model
Car Make Line Year
Car Make CarModel Line

-Ford —E—Taurus — 2000

AT Gare - Explorer 1999 DrillUplevel() AILC {-Ford E+Taw

2000 e s ars + Explorer
-Honda - Accord —E1999 'Hondn-|:+Accord
[ 2000 + City

~City . ———2000

51fi ¥— 5 uanins DrillUpLevel
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MANUIN A

Microsoft Hierarchical Flex Grid ( MSHFlexGrid )

=y

Ja [ 19 1
MSHFlexGrid  (HunouInnudn19uaauassamsiy tabular data  lagzlinnnudangunims

]
P

564 ( Sort ), M3HAM ( Merge ) tazgilivumseildifuanswazgnm - Fedoyanléiy MSHFlexGrid
wifludeyariiaie oo 19 (Read-only data )

1 ;’,' o = 2
sransalddenny, guamriensdennuuazgumn Wl luwadledauves MSHFlexGrid

L2

Auautia Row waz Col vwiludiszywadilogiiuly MSHFlexGrid Tavannsaszaysaailogiudiunis

q

a ] wa g @
Foulfe viodldannsanBoumlasluvaz run time Al dauquaniamadonan (Tex) Anudeariy
% o Y Y v s a = : % o A wad g Y
waddegiudas ddeanulumadtinaernnanuliliszuanimeluad uazdaigumuinoun gl
Y a o Yy ' wa 1 [ ‘v ay

msadraendindu ldusguainiane dwe 1y

1. AllowUserResizing Property

< wa sl o L

Huaueauianidlunisliuvnnaves Row tag Column Y89 MSHFlexGrid Taoms 1und

Syntax : object. AllowUserResizing [=value]

mnail Value | fMa5ine

FlexResizeNone o | licusalsuaavuuinalaslfandld
FlexResizeColumns U | B aunsolsuafeunnavesnednilasldund 14
FlexResizeRows 2 | B nsedsunlfounnavesualaeldundd
FlexResizeBoth 3 | Al aunsafunlAsuninaveduninazaedniTasldund 14

A15197 -1 1anin13Aan 111 AllowUserResizing property

2. Col, Row Properties

v °

= wad ' - & do o QY
Lﬂuﬂmﬁﬂﬂﬂ‘ﬂi"ﬁﬁ@ﬂﬂ’luﬂufi (Coordmate) “U'E)\‘lLlﬂ'JLLa:’,ﬂ@ﬂuuﬂlﬂﬂl“ﬁaa‘ﬂﬂWﬁﬁi‘h’xﬂuiu

MSHFlexGrid
Syntax : object.Col [=number]

object Row [=number]

3. Cols, Rows Properties
o ° o 1
® Cols -Ll%'mwuﬂmmm;mﬂﬂanuiu MSHFlexGrid

® Rows- 19/M1uasuIuvenllu MSHFlexGrid
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9/ wva 1 qy 4 . a a 1
ansaldmauimariilumsnouaziyeuse MSHFlexGrid lauuy launiinTuvaizi run time

o - A ay v = o o o ' G A a s
mu’mumuaxﬂaanuwu’aﬂwqﬂ A9 0 ,llﬁznvlﬂiﬂﬂ‘YIQﬂﬂ13J"Uﬂ%'lﬂﬂﬂl@ﬂﬁu’)ﬂﬂ’ﬂﬂﬂﬂulﬂS'E]\iﬂf]iJW'Jlﬁ'ﬂi

Syntax :

Syntax :

Syntax :

Syntax :

#1 (value ) Y04 Cols ag Rows 9z4paTif11nn 11 FixedCols 112z FixedRows 0§ot1atioy |
object.Cols [= value]

object.Rows (number) [= value]

4. FixedCols, FixedRows Properties
FixedCols - 19 muasiunsdiniia1efa ( Fixed Columns ) Fanualu MSHFlexGrid
FixedRows - 19511UAT 1ML TR0 ( Fixed Rows ) Femunaly MSHFlexGrid
TaounAuda MSHFlexGrid wsiinedniimzinifimediogedieaz 1

object.FixedCols [= value]

object.FixedRows [= value]

5. CellBackColor Property
wadq Yo = dy [ SRy d
Lﬂuﬂmﬁnmwhmwuﬂﬁwuﬂawmmammaxwaa

object.CellBackColor [=color]

6. Height, Width Properties

o wadq Yo o o A 9 o Gt 2
Lﬂuﬂﬂlﬁﬂhﬂ'ﬂi‘lﬂﬂ'muﬂllﬂlilu%u‘llﬂd'lﬂi]'ﬁiﬁ]ﬂ')'liJﬂ’JN‘UiNﬂ@ﬂﬂJu‘U'ﬂﬂ DataGrid control
object.Height [= number]

object.Width [= number]

7. MergeCells Property

g wa sea et e 9. A Y = & 4 Y <
Fuguatialumseauaadhiinvazdateyamitouiu (TvaunIvseHaIBADAN ) Tvilu

Jo @
YA UIRYINU

Syntax : object.MergeCells [=value]
g BRETE
RGN Value |f195u18
St a Y] 1 g '
FlexMergeNever 0 raantswazideadoyanuy luitungy
St o
FlexMergeFree 1 IFAANUNITHTTUNULTND
4 9 1 3 A o
| FlexMergeRestrictRows 9 mmzaagamovoanavniy (lhlmaedneie) immindau
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‘ 14 [ 1 3 ¥ a0
FlexMergeRestrictColumns 3 mwzadgamovssneduliimiu@udmuy) Mhmseau

£l
o

FlexMergeRestrictBoth 4 mWIzrad gatovewnIvsenodulimniunhimsnau

15199 A-2 1@A9INI3AIA1IY MergeCells property

8. MergeCol, MergeRow Properties

wad o VoA ' o 9 A o o v Y = ]
LﬂuﬂmfTiJ'Uﬂ'Ylﬂ'lﬁuﬂﬂTVIﬁi')ﬂﬁﬂ‘ﬂ'ﬂ!.lfl’JllﬁZﬂ@ﬂﬂlﬂﬂﬂﬁWH'ﬁﬂﬂWﬂ’liWﬁ'"luﬂullﬂ ﬂ’mzliﬂﬂcl‘lf
wa 9 o 1 U dy 9 1
AuauIA MergeCells 9zAvImMuARUNA 1YY True noU
Syntax : object.MergeCol(number) [=Boolean]

object. MergeRow(number) [=Boolean]

9. MouseCol, MouseRow Properties

unuautiai lFaseaeudiumis (eluaznodu) veand
Syntax : object.MouseCol [=value]

object. MouseRow [=value]

10. TextMatrix Property

wva

g A o 9 4
Lﬂuﬂmﬁ’ll ANNTHUAVDANNUDIUT A

Syntax : object. TextMatrix(rowindex, colindex) [=string]

11. Left, Top Properties
o Leit - l¥mnuaszezrieszniavendnogaueinguazveudeven container Y0TU
® Top - l¥fMmuaTzuzy1aTENIVOVVUTAVBIIAYUATYBULUYDA container YD
Syntax : object.Left [= value]

object. Top [= value]



94

MANUIN 3

14

o [ d
guedmiullsunsaies

d :.‘l ) o (%)
esunamuainuudrnsumsisau
Forml : §i%971 DialogConnect funasuusniivzuaaiioviimssulysunsy weldlumsviins
AnABNL OLAP Server

s Y

Form?2 : 514971 FormMainClient ifunlosundnlumsianuveldlumsiasizvidoya

]

= 1
swwazeeallsunsudey

Form1 : DialogConnect

frutlynngg
4 9 < U '
1. OKButtonSt As String  Ilumsiumiaanuzlunisnalfu OK, Cancel
Procedure !z function ﬂ'k‘i‘]
1. Private Sub CancelButton Click()
A o a A o 5
e iipyhinisnan N1ja cancel Wosu Dialog ¥zgnilAAY
o ({gwesy Main voaTilsunsuTasi hifinisAndedudsied
2. Private Sub OKButton Click()
& o a aq s % a
e iip¥iin13nan Ntju OK o3 Dialog 3zgnilana
e iMmsAnaDAl OLAP Server
e {gwosu Main veallsunsy
3. Private Sub Form Load( )
o wiouamuzifunnqlifuresuman
4. Private Sub txtInitialDB_KeyPress(KeyAscii As Integer)
Y] A A S A v
e 133579801 Enter Key (101 3nA enter 11/51A50921AU%0 Database 13
5. Private Sub txtServer KeyPress(KeyAscii As Integer)

| < 4 ad
e 14a529e0U Enter Key 1103im3na enter Tsunsinziiudoisines 13
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Form2 : FormMainClient

fanlsnngg

1.
%

24.

25.

26.
27

m_ctActiveCatalog As Catalog

m_cn As New ADODB.Connection

cat As New ADOMD.Catalog
cdf As ADOMD.CubeDef
dm As ADOMD.Dimension
hr As ADOMD.Hierarchy
lv. As ADOMD.Level

mb As ADOMD.Member
sCatalogCur As String
sConnectStr As String
WindowSt  As String
countMeasures As Integer
cbNameTemp  As String
cubeName As String
membercol As String
memberrow As String
memberwhere As String
strtMeasure As String
memberRowMeasure As String
allowMeasure As String
nFixedCols As Integer
nFixedRows As Integer

iCol As Long

cCol AsLong

iRow AsLong

cRow As Long

conn As New ADODB.Connection

IRuFemduai ldhmsandesy

a1ouisn Connection 3uiiie 14 lumsanaofiy
OLAP Server

a31990113n Catalog Suito 13 umsiiuie Database
14 lumsaseaouuaziivlaseed 19909 Cube
1#1unsasrdouaziiu Insaa3 19999 Dimension
1%"1umsmnaauiﬂiaﬁiymmuﬁwﬁm‘?u

1 umsasiaaouiaziiuInTees 19904 Level

4 lumsasrvaeumaziuInsaa3 19999 Member
Sugaulsdans i lifuFeves Database

IS uaas i 19 lumsAnaefiu OLAP Server

I uaauzyed windows Tegluaauzla

AU uauveaiaIfiily Cube
Sugunlsdansnildifiugeves Cube
SifuFoune Cube

¥R usovesmninluinud mead1s MDX

I dusounsmnanluinuuey ioas1a MDX
195 udeveaandnluinu sticer titen$13 MDX
14513 MDX Tuauvesnaia

%at1a MDX Tudauvesdaiaiioglunnuuey

3 d’l Yo 1 :: A
Iiveszyiarinegluinudmsounuuau

' b4 14
o L

Imeimuaninuunuadinimuamla
Yy A o ) P ;’,’ v
Hivesmuaniuupuuouinanuamila
° v o s o i o
THszydumisvesnoduinazitmslaa caption ¥
p >
aa luUAUA
o 1 [ s o [
T¥szydumsyesnaduineziims las value voq
o
@ad
Y o ] { o q 11 K
¥zt sues row Nazyiimslen caption 109
o
@ad luunuuou
9y ° T { o (PR 4
14521A M1 row N9z¥1M3 1aA1 value vouraa

y o 2 A quq S,
@51990ULIA Connection "UuleJGlGUluﬂ'liﬂﬂﬂ@ﬂU

OLAP Server
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Y o g A qu FR Y e %
28. cst As New ADOMD.Cellset adhadeudame lrlumsevsdunazivan
v
29. axs As ADOMD.Axis 1Hlumssyydanuaaazunuueu
30. pos As ADOMD.Position T Tumsszydumisveslanudulunaazinu
31. colPosDrill As Integer Ifitoszydmisuenodunifiaziing drilldown 1i®
drillup

: = g w o A qud & v °

32. temDMdrill As String Audanlsdnsraite ldnuye lawudunaziims

drilldown 1150 drillup
Procedure {tag Function Ghdc]
1. Private Sub Commandl_Click ()
o nmsasivdeuiliadiiies1sthe aza$1e MDX statement Tudauvo @ iaumn
v Il b4 ’
o 7i1msa¥1a MDX statement YAUUATI1/52NOUIUAIWAIUYDAUAU row , column , slicer
o P2 RN g v
® 11 MDX statement wﬁuu“imumuummu"lm TxtQuery
2. Private Sub Command2_Click ()
° = ) o I~ ]
® ‘Vnﬂ‘l'iﬂﬁ'ﬁ]ﬁﬂﬂ'ﬂﬂﬂ'ﬁlﬁﬂﬂvlﬂlilu‘]full'luﬂﬂﬂﬂuuﬂu row 82 (LNU column ﬁ?ﬂulu
A :: o o o o S
o lunigifiTiviainu row LAY LAY column nazyIMsaninseasaues grid tasinsizon
Procedure FillGrid oYM AY MDX statement vll'ﬁd OLAP Server aziSen Procedure
FillButton 1#10711n13 1d%0u04 level adlu grid
Ay 1 & g 2 ] A '
® °1unimﬂ"lnmmu°lmmuwm ALVUNTOUVDANNIADUI “Please select Rows and
Columns Axis”
3. Private Sub Command3_Click ()

.

e 1i1n13aY MDX Statement TURUOYH TxtQuery
o ihmsaulnssaditanuadilsunsuldmmsansilinanua wy Tnsead1aues tree
4. Private Sub CubeDefTree BeforeLabelEdit (Cancel As Integer)
o imsaa 3N lriona Wimsudlvdio THuaves CubeDefTree
5. Private Sub CubeDefTree Click ()
® L‘ﬂu Procedure ﬁﬁmu‘imﬁu CubeDefTree_BeforeLabelEdit (Cancel As Integer)
6. Private Sub CubeDefTree DblIClick ()
o (i Procedure MMSAAADAL OLAP Server %ﬂﬂ%ﬂﬁﬁx‘m5@%1ﬂﬂ1iﬁﬂ@i€lﬂ‘§duiﬂLLZa{?J
Taufiflesimsguidananuu level TisupsuazihmsuaaauFnued level Y
7. Private Sub CubeDefTree_MouseUp (Button As Integer, Shift As Integer, x As Single, y As Single)
e sinsaslndounsnanand audusfuva 1¥RIMsIaae popup menu i
o Tunsdfinanvomiuiueguulamusu oz Nl lamuduiidudiiadn fazalsing

L
=<
popup menu - mnuRowCol YU
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JH

12:

13.
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{ a n’/’ 1 v v o 3
o Tunsainnanvaminilueguudiia fezdsing popup menu mouRowColMB AU
Private Sub Form_Load ()
b4
o o 4 R
o azyhmsuanavles u¥unIeuiunesu DialogConnect
v v
e himsawnsuAuliuljua19Un ToolBar HazanIULA1N
Private Sub Form_Resize ()
° ° Ve 1 <1 < 1 d o a
e zhimssMuamIdIMIAEZVINAYEDUIRIAA1Y DurBsUMAn Tagazlimsasivaoy
v
ADIUSAN WY vazthuily Split View N30 Result View L@z Windows agiuﬁmuz
Maximize %3 Normal
Private Sub mnuAsCol_Click ()
] * v v v
e shmsasvaeuilamuduiidenmorihinuaadluunuds Tumn cube RoIUADA
° g M 1
waueynse i
A e add o ' ' e A A o
e lunsdiinen cube Reafu fazviimsnsanaeude 11 lanmduiinogniaenniods
A LY u’:’ o ] < ° !
o Tunsdinlanuduiudchimogrifon  Aeziinisadiedauves  MDX statement o9
v [
Tammgusinfy AN ListBox 149
o = 4 o <
e  ¥msi5un Commandl Click et ldasrailu MDX statement fin 13
Private Sub mnuAsColMB_Click ()
] v
e asndeudAiafinenannsonaaslunauas tazedlu cube MeINUTE 11
ad . sy & IN 2 ¢ ™ A
o lunsaifiaunsoagluunudelAuazgniaenain cube AINU NIz TIRLFOAIIATILAS
4 =4 U [ v @
1 ListBox tWethvausazarinll
e  11ms i TuuAvD PivotTree Muld root N¥® Measure
= , o g 3
® yin15i5un Command1 Click tieti11ad iy MDX statement 1hu'l3
Private Sub mnuAsRow_Click ()
v ) v v
e imsasrnaern lamusun@enmeiinnuaasluuniuen TuN191n cube MEITUALA
o e | 1
waegnie T
P = v o o 1 J @ dy A A o
e lunsdifnunen cube Ao Hazsiimsasnasude 1 lawuduiinsgnidenynisd
A o :/I o (] < o {1
o lunsainlawudiudilinogaiden  Aegiimsadadauues MDX statement U89
4 [
Tamudniufiu1dn ListBox @199
° = : e ) :
®  ¥1M3i50n Commandl Click o larailu MDX statement 1fiv'l3
Private Sub mnuAsRowMB_Click ()
o asndeun@iaiidensnsauanlunnuueu uazeglu cube Hodfiunse i
ad ) Y, A ST e AT e
e Tunsdinanunsoaglunnuuenlduazgnifonain cube Rodfu Avzimsmnyeddiniv

i Audiih ' v o Y
aﬂu ListBox !W@Lﬂ‘l]ﬂ'lll@lazﬁ'l')ﬂ”h

o A . q Y A4
®  Himsuiiy IMuAvDL PivotTree 7oA root “7]%’6) Measure
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15;

16.

17.

18.

19.

20.

21.
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#1M3i360 Commandl_Click o1 la$1aflu MDX statement 1013

Private Sub mnuClearQuery_Click ()

Mnsisoen Command3_Click ie11M5aL MDX statement

Private Sub mnuColDrillDown_Click ()

'
[

9 I o a = | ° ~ n
mwaawmmsﬂaﬂmuﬂuﬁ% ZNINTITUN Procedure DrillDownCol
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