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A Web Services-based Client OLAP API
and Its Application to Cube Browsing

Eunjoo Bae'- Myung Kim'*

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 AP, 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. XMLMD 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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B3t A3 XMLE wHg

GetDataSet (command, Catalog, ByRef AxisCaption ByRef
AxisLNum, ByRef CellValue, ByRef CellFmtValue) : MDX
9 sy dsE g

(23 9) MDDataSet @EMES] S Has

XML/A®] Execute W4=9 XMLMD$¢ MDDataSet %
HAEE AMRslel FH dolHE HAde: I=g ua
EAl (19 1002 XML/AS Execute WAEe A28 B
ot ol ‘FAgE d 22 83, ‘Account’ Y&
8 %of 3o ‘Budget’ FH9 HolEHE B43: daz
A OLAP BHE2 2 MDX o1& AH2dt} Execute W4
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=9 vyfisE 49 R, Command ¥ OLAP 3% &
4& A%k, Properties Mol dlole] €E AHE9 7t
g2 R, 3ad dolHe 34 F& AU oo o
8 XMLMD A2 (29 1D3 2Tl MDDataSet 2
EE AA¥ F GetDataSet( ) #<E &3, XMLMD
= %9 A4 AEe 4 W3 A deoley gt de ¥
e & Aol ARste] wrEHT

Ir 2 e

- <SOQAP-ENV : Envelop xmins :

SOAP-ENV = “http://schemas.xmisoap.org/soap/envelope”
xmlns © xsi = “WetpY//www.w3.org/2001/XMLSchema-instance”
xrmlns *xsi = Kt/ www.w3.org/2001/XMLSchema">

- <SQAP-ENV : Body>

(1) [<Bagmteil <mins. = “um : schemas-microsoft-com.: xml-analysis”

SONP-ENV : encodingStyle = “hitp:/schemes xmlsosp.org
/soap/encoding™>

(2} <Command>
<Statement> SELECT {[Measures].memvers) ON COLUMNS,
{DrilldownLeveiTop ([Account] {{All}.mesibers, 3)}
ON ROWS FROM (Budget] WHERE ([Category].
[A4l Category), [Storel.LAIl ‘Stores], [Time).[1997]
</Statement>
<ACammand>
- <Properties> -
- <ProgiertyList> ¢
<DataSoureelnfo> 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>

(22 10) XML/AS Execute DiAS A

strCommand =
“SELECT {[Measures].members } ON COLUMNS,
{Drilldownl evel Top{[Account ].[(AlD].members, 3)} ON ROWS
FROM (Budget]
WHERE ({Categoryl[All Category], [Stare], [All Stores],
[Time).[18 971)"]
Set obiMIX = Server.CreateObject (“XMLMD MDDataSet”)
xmiResult = obiMD.GETDataSet (strCommand, “FoodMart 2000,”
AxisCaption, AxisNum, CellVaiue, CellFmtValue)

(2% 11) XMLMDS} MDDataSet RLEME o4

(2% 120 (19 1008 228 35 4L A XMLo]
t} Execute WA= A3 “Olaplnfo”, “Axes”, “CellData” <
A7EA 842 FAH wEdth “Olaplnfo’s &(Axis),
ACell) 22 At F2E Astar, “Axes”t Olapln-
fooll Ae® Z2] doJH, “CellData"= 29 dolEl& X%

st ek (2¥ 12(DE CellData 849 dole24 ¢
AAEe} g JHAz QdEd, FgoldE 444 o E
#ol A H2Eo del"E zEr] faMe dxe
XML o] Aolg Apgsjer @t &g, XMLMDE %
delee} A dloleE wigd Agd AAgste sl o
o] FeolAdE F8olA olE delgd a7} ¢
1=

XMIMD®E] Catalog, MDDataSet 2.2 AE XMIL/AY
Discover, Execute W48 AL o8 o] v @dle B
th XMLMDE 9542 $#79] F80|dE §-& Mgl
XML/AKA A48 OLAP e #ol2E Bt} 47 A&
¥ UEE FEHY A F29 E90]9ELR OLAP
APIo|t}, XMIMD¥ Discover ®AZd &&= Catalog
SHHES Execute WAZd W88 MDDataSet H.A
EZ FAHY, 7|24 o2 XML/AS] W42 BF 438
T AEE mdDiscover() #9 mdExecute) ¥4& A3l
I vk E=# XMLIMDs: 2t 39 89 §48 A3
o2H &8 AdAt ds 44 OLAP wloHd &
Y=E At XMLMDE ol 43lH XML/A Providerol Al
HulE XML #FA49 A% 443 @4 XML H2 2dolg
AgEA] gas @3 deoled A28 5 gl ol Aw
g0l OLAP €&& A4d w XML #A49 #28 B2
I1x ALE 4 dvhe FES A A Mg 3A d
A 4 stk dde g

<?xml version = “1.0">
- <SOAP-ENV : Envelope xmins :
SOAP-ENV = “http://schemas.xmisoap.org/soap/envelope/”
SOAP-ENV
encodingStyle = “htip://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.org/2001/XMLSchema-instance”
xmins : xsd = “http//www.w3.0ng/2001/XMLSchema”>
- <root xmlns = “urn : schemas-microsoft-com : xml-analysis :
mddataset”
xmins © xsi = “hetp://www.w3.org/2001/XMLSchema-instance”
xmins : xsd = *http://www.w3.0rg/2001/XMLSchema”>
- <QOtapinfo>
+ <AxesInfo>
+ <gellinfo>
</Olaplnfo>
+ <Axes>
(1} |- <CellData>
- <Cell CellOrdinal = “0">
<Value xsi: type = “xsd : double™> 39875569 </Value>
<FmtValue> W 398.765 </FmtValue>
</Cell>
- <Cell CellOrdinal = “3">
<Value xsi: type = “xsd : double”> 398755.69 </Value>
<FmtValue> W 398.766 </FmtValue>
</Cell>

</CellData>
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<froot>
</rerurn>
</m ! ExecuteResponse>
</SOAP-ENY : Body>
</SOAP-ENV : Envelope>

(7181 12) XML/AS) Execute BIAE 8 23 XML
6. WOCB

WOCB(Web OLAP Cube Browsen)¥ thatgl dlole &
AL 93t gEY A OLAP FH9] dlol6 & A4
£ Bolth ot 9x92 EAF #HA LA, 9
AW [IS(Internet Information Services) 50, OLAP A1
= SQL Server 2000 Analysis Services, XML A& MS
9] XML Parser 3.0& AHE3ITH AHEA B o] 29 2
& ASP(Active Server Page)& AM&8% 1, OLAP Ay
g dole AL & BEE 72322 XML/AY UH
Fo|AE A3, Felo]dEAE XMLMD OLAP API
g Aty o] dolMiE WOCBY Alz=d T2 43
uh 7E ol diste] ATt

6.1 WOCB AlAa®l 7z

WOCBY Al2d T2& (19 1322 ¥ + Ut
AHEAL QIEY BEbAE B3 AolE HEdta 4
3¢ 4T F 48sE, ASPAME XMLMDY 126
28 wrEo] gA% ZAAE £YP&y] HE WaEE 2E
A €. XMLMDE XML 428 Aoz 45
XML/A Providerol Al 23, XML/Ax OLAP AH %} ¥
Mgt 1 ATg wol XML HejE XMLMDe| 2t
XMLMD: XML F=& wld g2 dole & Wésty, of
B ASPOIA o} AR A A} L HoFr

Application

Z zjeioled
(XML, Array)

EER ' Discover,
 Em—— Execute
e < 23 clolel
Se"".ys's — |xmL for (XML
vices Analysis
OLAP Ha  |Provider
Server ool & "
Provider
Web Server

(T8 13) WOCBY| Alad 7=

62 WOCBe| ¥z +#

WOCBE (2§ 149 Zo] DHE 44, 2)% 44, 3)&
golx MEl, HZAFe] 4990z Udn. AHEARE DA
EAstnA ke dolEMelx stgEas FHE MAHs
1, A wlelee &, € & JAdF F, oM &l
&, =Yg, 9 didg f¢ A4 WsEL ddgid
RE 21E A9E Fol, 25 vlojEd] taEdo] +F
& ddstn A9 wHES FEU )G EY dolEr}
H2agdol "k

(T8 14) ¥ OLAP FE

Hatexe HH S

(1g 1419 A= FoodMart 20000 7}BE19 ‘Sales’
FuE BHsE Aotk AE(Product)g 3, S g (Me-
asures)& € Fog Mdstn, A¥(Gender)o] F'(H2hd
A& gtolxdle] FHE dolelE BabeAAt o A
o Azg A4 Y HAFE zio] (1§ 15), 2=
HEYE HoFE ol (1F 160tk WOCBYE 2#xe &
82 2D/3D e} Bar, Line, Area, Step, Combination %
o= okl A ek

131 45800] 1117798 peo 23! | «amn| a8 a8 73
i2amo0]  e7siqol oagsr] s ez
o4ga0l 60.8545) 003004 0648] 12210072
20| ngwel wmrsl sl nsun

(T8 15) A4 REl g 3N

WOCBE XML/A9] QlE|Ho] 28 HPAHoE AHE3E
XMLMDE Abg-3loj L= ASP AzdAE FE B
g4 & 4 Y& Fug a8E ¥ o ASAE A
a3y g3 A gelola di 2d 5& st MDX(Mul-
tidimensional Expressions) ¥ ##[4]& A¥oz PAF¢ch
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Zd 2A A48 MDX #3& XMLMDS Execute &
= GetDataSet H&E9) wAAF2 YAAN, Bajstaz)
g Fre doleE dA frh AMA (2 1T 2
o dHHE B¢, 448 MDX £4& (29 18), ©]
g o4 XMLMDY WA=E 5&3= ASP 2k
(18 19)% 2},

Graph Type : | 2D Bar
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il

SELECT {[Measures].members } ON COLUMNS,
{DrilidownLevel Top{{Department].[( All)].members, 12) }
ON ROWS

FROM [HRI]

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

(3% 18) A& YME MDX BHEE

Set objCat = Server.CreateObject (“XMLMD.MDDataSet")
xmiResult = objCat.Execute (strtMDXCommand, “FoodMart 2000")

(38 19) XMLMDE 0|28 ASP 42

7. W8 9 g% TN

2 =2 ¥ Mux 7)vte] FeloldE OLAP APIQ)
“XMLMD"st ¥ 9 Mu=8 %3 OLAP F¥ HelHE
ue¢AY + e 9 OLAP 78 He$AR “WOCB'&
MAS FEHAT. XMLMDE: 9£9= $3¢ Geold
E & /daso] XML/AZ AddE 7% FoA OLAP
d Mol ~& &4A AT = AEE QEsd 49 S+
£o] gelo]dEE OLAP APIO|th. ADOMD?} OLEDB for
OLAPS ’é}"l & APIRU AT o], XMIMDE XML/A
9 49 & APlelth XMIMDE o| &3t sids WOCB
= 4 ’MH g YUz oy dolEg BAE F
UEE A gk
#A ¥ A7He WOCBY 4% #4¢ =ity tys
1%5¢ Bojslmat NET #4202 22a8g 33 Fo 9
3, 35 dF FAAEE FE diolHE Ay % MDX
& A5 *MGF Hiaze FH, 29 59 OLAP
HeldolH & A4, =3, AAL & Qe HiAsE Fs
o XMLMDE &33ste 2ot
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