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and Its Application to Cube Browsing
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ABSTRACT

XML and Web Services draw a lot of attention as standard technologies for data exchange and integration among heterogeneous platforms.
XML/A, which supports such technologies, is a SOAP based XML API that facilitates data exchange between a client application and a data
analysis engine through the Internet. The fact that the XML format is used for data exchange makes XML/A to be platform-independent.
However, client application developers have to go through a tedious job of creating the same type of XML documents for downloading data
from the server. Also, an XML query language is needed for extracting data from the XML documents sent by the server. In this paper, we
present a high level client OLAP API, called XMLMD, for the client application developers in the Windows environment to easily use the OLAP
services of XML/A. XMLMD consists of properties and methods needed for OLAP application development. XMILMD is to XML/A what
ADOMD is to OLEDB for OLAP. We also present a web OLAP cube browser that is developed using XMLMD. The browser displays data
in various formats such as XML, HTML, Excel, and graph.
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o 9 AM (= F AR)SH ¥ uiE HeE 2 AdEo
FeoldE S8 A Y dM st ALET F YRE §
et Execute® &£4&2 MDDataSet®] DBServer, For-
mat, Content A% W& T3] ALst=s gt XML
MDY Catalog 2B AE9 v}27}x 2 MDDataSet .11 71
E 94 XML/A9 Execute WA=ZE 27 Ags £ 9]

i r1o

T2 mdExecute WAZE AT} ol 5 AMESY FR
dolHE XML 88 2tz A9 w8 FR YRS 59
. (18 9= MDDataSet 2B AEQ £A43 Yt 5
golq.
(E 3> Execute®t MDDataSetzte| HH|
Execute MDDataSet
Command
. < - wAds

o : <statement> SELECT o] : mdExecute(Command, Catalog) :

</statement>
Properties Aduis
o : DataSourcelnfo, Format, o : DBServer, Format, AxisFcrmat,

AxisFormat, Content Content

WiARS (ByRef )
Rgsult . . o : GetDataSet(Command, Catalog,
o : <plapinfo> --- </olapinfo> . .
ByRef AxisCaption, ByRef
<Axes> -+ </Axes> .
<CellData> - </CellData> AxisL.Num, ByRef CellValue,
ByRef CellFmtValue)

MDDataSet : OLAP 72 ®lo|g & 74

DBServer : DB A# 9] 9|2 (default : local)

Format : #2851 = A%l &4 (default : Multidimensional)

Content : F3} 2 v3ts = diolE19] Hef (default : Data)

AxisFormat : %92 84 (default : TupleFomat)

mdExecute (Command, Catalog) : XML/A2] Execute "4%
gt A} XMLS g

GetDataSet (command, Catalog, ByRef AxisCaption ByRef
AxisLNum, ByRef CellValue, ByRef CellFmtValue) : MDX
o sy ANE wu

(72! 9) MDDataSet LEHMES| £M1} HAS

XML/A®} Execute ®lAZ9 XMLMDS MDDataSet 2.
HAEZ Ag3lo] 789 dolgE FHste =g Hlu
#AEat (29 100> XML/A®] Execute WA= 4A&8E B
aFr), ol ‘2AgYE ¥ Fo2 F1, ‘Account Y&
g 202 3}o] Budget FH HolEHE HM3tE oAz
A OLAP B3 Fo2 MDX o1& A3t} Execute WA
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=9 A4S AHEE Command ¥=o] OLAP W¥ £
A& AL, Properties Wols dolg d¥ Fre g1
g2 AR, 9hdE dolele] F4 & AFet oo o
S5t XMLMD A2% (28 11)3} 2tk MDDataSet 2.
Aeg AT ¥ GetDataSet( ) 45 F &35k, XMLMD
T 59 A4 BB A4 Hs a‘ dlole o} gh¥} Ao 2
A ghg wlgel Ao whshghoh

=

- <SOAP-ENV : Envelop xmlns :

SOAP-ENV = “http.//schemas.xmlsoap.org/soap/envelope”
xmins : xsi = “http://www.w3.0rg/2001/XMLSchema-instance”
xmlns : xsi = “http://www.w3.0rg/2001/XMLSchema”>

- <SOAP-ENV : Body>

(1) <mlns = “urn : schemas-microsoft-com : xml -analysis”

SOAP-ENV : encodingStyle = “http://schemas.xmlsoap.org
/soap/encoding”>

(2)| <Command>
<Statement> SELECT {[Measures].memvers} ON COLUMNS,
{DrilldownLevelTop ([Account].[(All)].members, 3)}
ON ROWS FROM [Budget] WHERE ([Category].
[All Category], [Storel.[All Stores], [Time].[1997]
</Statement>
</Command>
— <Properties> .
- <PropertyList> ¢
<DataSourcelnfo> Provider = MSOLAP ; Data
Sourse = local </DataSourcelnfo>
<Catalog> Foodmart 2000 </Catalog>
<Format> Multidimensional </Format>
<AxisFormat>> TupleFormat </AxisFormat>
<Content> Data </Content>
</PropertyList>
</Properties>
</Execute>
</SOAP-ENV ; Body>
</SOAP-ENV ; Envelope>

(38 10) XML/A2| Execute HiAE A

strCommand =

“SELECT {[Measures].members } ON COLUMNS,

{DrilldownLevel Top ([Account ].{(All)l.members, 3)} ON ROWS

FROM [Budget]

WHERE ([Categoryl.[All Categoryl, [Storel, [All Stores],
[Timel.[19 97D)"]

Set objMD = Server.CreateObject (“XMLMD.MDDataSet”)

xmiResult = objMD.GETDataSet (strCommand, “FoodMart 2000,”

AxisCaption, AxisNum, CellValue, CellFmtValue)

(22! 11) XMLMDS] MDDataSet @QEHE 44

(18 12 (3" 1009 228 S35t A& 43 XMLo]
t}. Execute WlA=9] A3 “Olaplnfo”, “Axes”, “CellData” 2]
M7 842 G Eo wkskgE, “Olaplnfo’= % (Axis),
ACell)3} 28 Ao P25 A9 st “Axes” Olapln-
fooll Aeld 9] dolE, “CellData”= A9 dlo]H & L3}

33 otk (19 12)(1)2 CellData 849 dlolE]24 ¢
AR} g AT A, EoAdE &84 olE
gl A3 Hste] HelHE zAsy] A
& Abgsfiof girh shA vk, XMLMDs=
o]

H
e lo,

dlelejek A wlojE & WiE Wy Agstey drgasls] of
ol ZetoldE S8oA o5 dolEel Har7t wi
ot

XMLMD®] Catalog, MDDataSet 2 HHEe XML/A9
Discover, Execute MA58 ARE o5 %01 v wate] B QL
. XMLMD %92 879 ZeoAE §-§ 7ErtEe]
XML/AGIA A ¥ste OLAP o2& E‘:} 44 A
g AEE PFEHd A 89 FEHolAdESL OLAP
APIoltt, XMLMD+ Discover WlAZe] t)$-3h+ Catalog
2B AES Execute WAEo] th$3E MDDataSet 2.H.7]
EZ AT, 71EHo2 XMI/AY HAEE BT 5948
T A%=E mdDiscover() 2 mdExecute() 8 A& 3]
3o EF XMLMDE 2t 49 59 8 A5
o2 &4 MLz 68 FA OLAP diojeo g &
AEE stHth. XMLMDE o] &3t¥ XML/A Providerel #
Hile XML BA9 25 A4 @4 XML Fl8 dd &
AMEEA @ A dolHel H2# F At oy A
AH50] OLAP §&& /N4E of XML FA ¢ :113:% ze
% A g olvkE - g4 Y AR 84

=07 4 Atk Aol Atk

U

|

-

<?xml version = “1.0">
- <SOAP-ENV : Envelope xmins :
SOAP-ENV = “http://schemas.xmlsoap.org/soap/envelope/”
SOAP-ENV :
encodingStyle = "http://schemas.xmlsoap.org/soap/encoding/">
- <SOAP-ENV : Body>
- <m : ExecuteResponse xmlns :
m = “urn : schemas-microsoft-com : xml-analysis”>
- <return xsi : type = “xsd : string”
xmins © xsi = “http://www.w3.0rg/2001/XMLSchema-instance”
xmins : xsd = “http://www.w3.0rg/2001/XMLSchema”>
- <root xmlns = “urn : schemas-microsoft-com : xml-analysis :
mddataset”
xmlns : xsi = “http://www.w3.0rg/2001/XMLSchema-instance”
xmins : xsd = “http://www.w3.org/2001/XMLSchema”>
- <Olaplnfo>
+ <AxesInfo>
+ <Lcelllnfo>
</Olaplnfo>
+ <Axes>
(1) |- <CellData>
- <Cell CellOrdinal = “0">
<Value xsi : type = “xsd : double”> 398755.69 </Value>
<FmtValue> W 398.765 </FmtValue>
</Cell>
- <Cell CellOrdinal = “3">
<Value xsi : type = “xsd : double”> 398755.69 </Value>
<FmtValue> W 398.765 </FmtValue>
</Cell>
</CellData>
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6.2 WOCBS| Malin 73
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EARDA S Al > Aeas fus 498
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</root>
</rerurn>
</m : ExecuteResponse>
</SOAP-ENV : Body>
</SOAP-ENV : Envelope>

Qgofo

L
=

'T v

AT

A
34

(321 12) XML/AS Execute O 8 A1k XML

1>l—4

6. WOCB

_Vlmlo}{l

WOCB(Web OLAP Cube Browsen)& U dloly &
Mg 9ste] QI AolA OLAP FH.9 dlo|g &t
Eolt}. oj= 9542 ZYE A ATHNeH,
AulE OS(Internet Information Services) 5.0, OLAP A{¥]
L+ SQL Server 2000 Analysis Services, XML 34+ MS
o] XML Parser 3.0& AHgstdth A&zt e #o] =9 2t
A& ASP(Active Server Page)E AHE3 1, OLAP AH
o} diole BAL atE BES 7|EHo2 XMI/AY QH
Ho|~& 1\]»%6]-01], Zejo]dEd A= XMLMD OLAP API

L4384t o] HeAiE WOCBY Aad fxe 43

w2 E fgol diste] A et

©

s 74

-

EEREEER )

Custemers § [Customers] [All Customers] ¥

‘Education Lavel {[Education Level] (A Educelion Level]
[ Gontes [CenceilTan Genel ¥ 4] |
Waritel Stwws [ [Marital Status] [All Marite Status] o

Prodect [[Product] 4} Products] P

Prometian Media | Promoton Medial /Al Wedia]

=

=

Massures nm un 918

WA B WA
W I WS

okt
Sales Average
Sales Count

4

6.1 WOCB Ala"l 7=
WOCBY A2d FxEe (O7 13)02 TdEE +
AHEAZE QB BE9AE Fal Ate|Ed P&t
b 3 Agshd, ASPIA+= XMLMD9] &
L3 AnE FYs) 9@ A=E 3%
A 9. XMLMDE XML 428 #AFoz A4t
XML/A Providerol Al 22, XML/A¥ OLAP A& &
Agted 1 ARE ol XML |2 XMLMDe] Eirh
XMLMD:E XML £& ujd 2 dlolg & s, o

2 ASPolA] wrol Ag bl Al A WG HoED

14) 2 QLAP FE HeiRx{e| MH| 301

(3%

29]

=%
=

(18 1409 dAE FoodMart 2000 712Z 19 ‘Sales’
Fr2 BAastE Agoitt 4EProduct)E 3, A (Me-
asures)S 4 o Mdstn, JH(Gender)o] F(AHY
Ag Eetolaste) FH dolHE Hebs-Asg o oA
o 432 94 gz BoFE Zo] (1Y 15), THE
gz BAFE Aol (IF 16)elth. WOCBY 1§29

Zo

[s]
o
LS

[}

8-S 2D/3D 3 El¢) Bar, Line, Area, Step, Combination
o7 gokstA AFska it

Application
Server

Web Server

Internet Browser

Catalog,
MDDataSet

]

Ztd| o &
(XML, Array)

42831
3853
30848
8030

16844873
14,706.27
12210072
364174

80,226
04,457
003,094
62675

131,558.00
1220200
94,814.00
2454200

2/ 15) A4 Rl

1177748
975110
80,983.45
2103293

23t 3

Discover,
Execute

ol ol &f
Azl

(2

Z o oole
(XML

<

Analysis

Services XML for

Analysis
Provider

o8 ALgehe
Zo M FH H
ol ARER7E A
i;}é}c’% MDX(Mul-
A A s}

WOCBE XML/AY] Qe #o] 25 HHH
XMLMDE AHg-3ste] /2=, ASP
HeAe T F Ade HHe 1
gk 33 F, setola &

tidimensional Expressions

R

OLAP doled

Server

_V\‘.\L

Provider
Web Server

FoZ

(38! 13) WOCBS| A|ABI 7=
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27 2A HAE MDX 24 XMIMD2 Execute ™
v GetDataSet WA=o] wi7fRsE AAXA, #4181zt
e FHe dolgE dA "o AR (2" 1D 2
o] AHSIHE 7%, AAHHE MDX £42 (2% 18), ©]
E o]g3sled XMLMD® ®WAZE F&5E ASP AXi:
(29 199 2

Graph Type :|2D Bar _'j
300000 300000
250000 250000
200000 200000
150000 -
150000 IR Unit Sales

& Stare Cost
B Store Sales
Sales Count

100000 A 100000

50000 - [ 90000 e ciore Sales Net
] g % 3 b ’

B
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= =3
F (1

&

[~

z

(38 16) Jeh= FEel Hut 3y

[T oA [Department] x L TN [Measures]

Vseww ,,

Departwent [Deparmentl /Al Deperivend] ~~ +]
ployees | [Enployees] Al Enployees] E

Pay Type [IFay Typel Al oay Typel 4]

Positian [Fositon] (Al Position] B

Store {[Store][All Stores] '{

Store Type l[Sture Typel,[All Store Type]

Time {[Time][1997] "i

{5

(2= 17) #>el BT S20l2 T2 Me o

SELECT {[Measures].members } ON COLUMNS,
{Drilldownlevel Top([Department].[(Al)]l. members, 12) }
ON ROWS

FROM [HR]

WHERE ([Employees].[All Employees], {Pay Typel[All Pay Typel.
[Mo nthly], [Position].[All Position], [Storel.[All Stores],
[Store Typel.[All Stoer Typel.[Deluxe Supermarke],
[Time] .[1997])

(221 18) A MY MDX H¥

Ho

Set ohjCat = Server.CreateObject (“XMLMD.MDDataSet”)
xmiResult = objCat.Execute (strMDXCommand, “FoodMart 2000”)

(3% 19) XMLMDE 0|88t ASP A

7. 28 o 5 o

B =FoMe ) Az 7)uke] Z#le]dE OLAP API
“XMLMD "¢} &7 §1 Au]AE E& OLAP 72 HolE &
HekeAdd 4= 90 9 OLAP FH HekeA2 “WOCB &
AAstn FEsuh XMLMD: Q%92 @749 Fdtold
E $4& /jaatEe] XML/AZY AFshs 715 FolA OLAP
#HE AMu~E E4A ASS F AR e A F

9] FetoldEE OLAP APIo|th. ADOMD7} OLEDB for

T
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