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Abstract

The development of network techniques brings people in a great deal of information,
it also greatly increase the difficulty to find useful knowledge from mass data. The efforts
to solve this problem promote the emergence and rapid development of data mining
techniques. At present, the data mining technologies and tools have been used in the
financial, medical, military, and many other areas of commercial decision-making
analysis.

Cloud computing is a style of computing in which dynamically scalable and often
virtualized resources are provided as a service over the Internet. Cloud computing
platform can be used to development high capability programmes. However, it does not
provide data reduction service which is one of the bases of data-mining. So the method to
implement data-mining system on cloud computing platform has not been worked out yet.
To solve these problems, in this paper, a data reduction module for accessing isomeric and
new type data is designed and implemented to expand Google App Engine cloud platform,
further more, a new data-mining system built on top of cloud computing services is
designed and implemented to verify the validity of data reduction module and the
efficiency of cloud based data-mining process.

Data reduction module supports uniform definition of data sets by using meta-data
definition, data set definition and data set instance definition to abstract data type, data
structure, location information and so on. Layered thinking model is used and a new
muti-layered plugin architecture is induced to enhance the scalability of the system. All
system interfaces are RESTful which could be embeded in other applications.

Meanwhile, many important thoughts and methods to design and implement the
platform are induced in this paper and a prototype of data-mining platform i)ased on this
architecture is introduced at last section of this paper. Experimental results show that the

proposed method is very promising.

Key words: data mining; cloud computing; data reduction; distributed system
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Fig.2.1 Cloud Computing architecture
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Fig.2.2 Cloud Computing application run mode
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Fig.3.1 System layer graph
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Fig.3.2 Relationship between inner modules of data reduction tool
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Hi 4R EL B S & B MV ASEUER, R B, FEEIRR T e,
AAAAT MR E— B RS M AR, TATUEREEHRENE X, e X&
LRI H R S R E TR & R R TR LSRN A & NTTABIEIR E R
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H e LR Er, REBHEREE XRSEEEE XNEIRERULETE
B MBI EEAR N, W RER EAr A, R R BR R M 5 i AR 5H 3
BRSNS 5 50E T R SEM B BUR R LFISCAEE, TABRBIIAFTE
R, WIS SIREE SURS, 7 R 5 AR 7 AR 95 PR (1L A0 3 70 8 SORSE X
HAFEURSERIR, FRRRBIRREN SRR FRTRT .

FA P i) s e, RGO RO EAARRS, BeAR S5 2R Ui R A AR 5%
SRTS B AR A0 S SO R S ) SO R 3 B AR O 5 1 3 26 B R R I A 553
BRRBER I HENE, R, SEVRAMTRSARSREERTRS, HR2E
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3.2.1 BEEXRE

R Ao ORREUR Fo e XOoUH . BUR RSO IG . BB SR SE B 3T
BTG ZRTERE NE TR EIR KL, BB T U S SR R,
B EMR M AR EUR AR, ARSI SO E R MR &6

XML (Extensible Markup Language) EJW[¥ BAFiCHE S, '©5 HIML —F, &
B SGML (Standard Generalized Markup Language, ¥r#EB H#RICIES) . XML 2
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Internet FEHEF LK, KBTHEMNEAR, RATLBLHMUIHGEBNAEN
TH. ¥FRFIZES M. E—HERNERFEES, SRR
¥E, MXLEAREaT LA ERTRE, BR M 5ARZE L T HH e L
REZMZEE, B XML #8555 TFEHEEBEMEA,

XML B R P L 5 FAEAT AR RBP4, X 0E XML B0 BUE 28 #e Ay o
—AREE, BATRONARG S FL MBI HmENR, B85
XML, XE%EZEHEFTUEASAS Windows, Mac 0S. Linux BAREMFEEF
ARG REE, RETLUNE XML ZERFIEFEPH b, FFLL ML B4
R, ARBREAMOY BHESTFEEXRME, AP, XML 3E 5 AR e CHEE R
o

— AT R R XL E i 3. 4 FrR. A¥uRTTe OO E TR
M3 Xfr<fields> - </fiel OVR BN, BANFRINENE N <field>---</field>
AW, H name BHANRIIFH M EUBEEBSUFSI A, type BHEX R ENIF
REGHABERBENEE, HABHUTE, 405 EANBEREX. HXHH
REEH ASY, E XERESBCUER BB, AT RSN
.

BT SR ST P BT A U SR MR E U FE < templatesd+++</templates>FR%E
A, SMIEERIR e L FE<template>--</template> P, 3L name JBHE1ENFRIRRF
BRI EL 5, BIRESTINE X< field> </field> R, HAK
R 4T type JBHE T A2 A7 RO BREE 7o SO0 o 9 5088 7T s 3 i column
JEB Y HGK R ST EE R B AR, Hop ALL TR SUHE R4, OTHRR Fise ChE
b AR E X EIRF

KB A LB S BT BB SR S0 X fE<instances>-+</instances> iR %

A, BAEIE &6 F L instance> -</instance>W, H: name JBIE1ENIRIRG
AFEAFFER, REEEESTE 5 RERED tenplate FREHIR, Eid
H name @1 M EUR EAR . TR BB ERY SHEM B LR 585
{5 B & datasource FREE X, 3 type BHRREHIED 7 %¥KE, location
BN R B AR RPN RN E, AEENS R AR EXE
X, Bl database J& MR 7E HE KA SQL Server 5 Oracle %5 5K R ¥ FE
WARRBEE, BT R EREE.
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<?xml version="1.0" encoding="UTF-8" ?>
- <fields>

/>
<field name="flqat" type="FLO
<field name="string" type="ST

</fields>
< J

<field name="int" type="INTEGAR" lower="-65535" upper="65535"

<field name="remark" type="REMARK" />

AT" />
RING" maxlength="256" />

<field name="4&#" type="string"
column="2"/>

<field name="4f # " type="int"
column="3"/>

<field name="§#&" type="int"
column="4"/>

<field name=" 45 #& W M "
type="time" column="5"/>

<field type="remark"
column="OTHER"/>

</template>

O 0 -
L Eip LR PO Sof
<?xml version="1.0" encoding="UTF-8Y{?> <?xmi version="1.0"
<templates> encoding="UTF-8"?>
<template name="4% R ¥"> <instances>
<field type="float" <instance name="J£E#HSVM4%JH]
column="ALL"/> FEOEHE">
</template> <template name="4% s ¥"/>
<template name="# MHEH1L"> <datasource type="TEXT"
<field name="4% M location="../dataset"
column="1"/> tabase="SAR_imgl.dat"

<instance name=" HRE">
<template name="1# & BL &

1"/>
<datasource  type="MSSQL"
location="http: / /mssql03.1and1.fr"
database="db183881703"
username="jijun"
password="awUmVJIVx"/>
</instance>

CZ </templates> </instances>
J < 5 J

Fig. 3.4 Relationship between three XML files
B34 =A XML XHFZEKXR
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B &R FRR

3.2.2 BF DOM By XML BB 55k
DOM £ Document Object Model 4R SIERIFI4EE . HIIE W3C DOM 1R

YRl BL ja] T [ LA AR vE A {4 . DOM fR R T Netscape ) Javascript Hl Microsoft
i) Jscript ZRIRIPHSR, %F WEB &It R E— MR T, bRk
A1 R REUE . WARRREXNER.

DOM RUEREHALK YRGB LA HRES. INMNEREHMATFREAR
ERPENIRBEGD. AN ZENEFFENEBN IRUNBEERREH, &
FEARMILALE. BTERETHELERE, KM DOM #ilhRETREET

o 3o
DOM IR T RRITE: BHAMER, FEFH DOM i, Ht A i) XML SORfS B8
FTAES, FHHBDIFSE, X# XPath, MR T 5 Ak, DOM MBSt AL BRIE:
BAE, BITEER, AFSHETR.
5 -JT, DOM EAREET -4 APL, RFFRAREM. WiE. BIHMERHM

TERMENY R, AMEE—N5INEF. MTFRFR, ZIMMREETRE
VRGN, MMM Z AT LA EE Z AR BRI A B

1

bL
BrE:
<htmi>
)|
| 1
FE: TE:
<helad> <body>
|
f 1
FE: Bix: - Tk TE:
<title> href < 3> <hl>
E: xE: xE:
g0 “EaoBeE” “EAEE

Fig.3.5 DOM Tree Structure
K35 DOMMELEH
BTSN NAER, BSOHATMION GXB R ML X)), PR
f— L8 TR BT . FEE W SAX XRET I APT &, Tk mEE
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B8 ETaHENSEREYERN

PRI KL E. R DOM XAE TR API &, BITSHEAFPIE—
WBAE .

#E% API f¥) DOM M DOM Level 1 FF85, DOM API A& T—&#En0, ATER
AN XML RS RBIMFTAEARRENGER. SR FARXEN R LTFNT
BRUEM. Level 1 AT XML 1.0 FI HIML %K, # HIML mZE#RTA
—/M%l:l° EABEHTRD. &8, BN aHe8rE RN S, %%,

CRAE OB XML &2 E] (XML Namespace) HIZ#, XML ZFRF(AH2{H
ﬁ%ﬂiffﬁfhl‘:l‘]f”ﬁﬂ’]

DOM Level 2 ﬁbﬂTzéfﬁiEFf—]iﬁ’ Level 2 #ET Level 1, RRIFHFEAR
B el ge@& A T EAA T AR LR ZAE B Level 2 I T JLANFTHIBLR,
P ER R AENR . ORGSR 1k,

WHT AT EREH A DOM Level 3 AL3EXIEIE Document X% (LRI
A XAMES EALI, FRBEANHERRER) HEFE. e
20 HE, ULRARAEE MBI RAE. RIFCAK XPath HFHELR; XPath £
£ XSL #:# (XSL Transformation) DA EHAM XML HRPHREHET SHFER.

DOM BB EREEATRANR, BUHAGEH CABFRANSEREZIE
fE R DOM SEIRAT L.

DOM HEFFARUE RIRIERME B A SE I & B B B E B R P 3 S, EmEF
MEMFENSFEZ 8, EAMEZFEEFTIMAWRELERN. ABBFENEM
DOM Level 2 Core API, AUAFEFHACKIMER, THWMGEERMNEERT
s e .

F R R & 145 R B HPACE S
l/

¥ A DOM

REEEE | e X
XML f# 7 5%

\

] B AR AE
W EiRsih

Fig.3.6 XML parsing process
B 3.6 XML #@hTidH
W TR, A RGF T DOMEIXMLAEHT /7%, FIPythonSCHL T XMLAFAT 2%,
YT 24 50K B P XML R DM, ARG LU RIS i e e, BRI\ E
NEBEE G4 R RERTTH SRR EROAIRS Y, EXE, RIMERANRE
Pythoni® s B H)F B EH G .
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& KFH R

FOE ETZHHNNEZERSERMY

4. 1 BRRRGER

BRRAERETZHEZ LBV & F&mmA P REMA P FERS, A
ETERET RN AEFRETORE O RSR, A/ LR &R im il H &R
GER R P SR AE R RS, thmT DUE I S04 R P A A R AR B A TG LR A
ENHEHRRRENEMRS. MEREBHER, HPEIRETRAZHLH
BATEELREN T EEFHEHONLETRAFTERMERT ARNERLE
HABREHE, IREUESFSHTABELRAEZITIREBIBEIZHELER.
BESh, BARAZIET 6 SRR A P R E ST DR MRS, ZBEHRIZR
B RRTER B AEEER ., SRR, IR IFRE O IFRRIAR S 8 B A ShER ]
WRRS, R RGE EE T SRR M ThRe M REE N R SR/ F T 18 F LLOR B
RAZ4et, AP A ERHA B OSSN AT A RS .

HHEHL. THESH&HERAR [ ——M ETXVEIRANARSF

DR SR

Fig.4.1 Trarget System Model
K41 HERZHH
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BoR ET U ERERIZHET &R

4. 2 hEE B RIER Wit

4. 2677, BRALEBERZANAR EERS, BREAIZHETFLRME
MRARFED, BENAFARFOEFRED, BLEAITREA, HPaTest
EREE. HAKERBERSEEEEURAMMEZ, Fa U5 @RI EiERE
AP ECKMAS, NERF&ERFRE. Tl BaEn LEanahn4 Rz
(IR %% -

[ R i T L ]

EFE[mFﬁm\%EQ&HM§
mm%[ e R R
----------- F==3-=-===-==--|%
~ r -F'A
[7 T AT B W .
HikE — - ¥
| rmnmamns Bl LS 4
HE A T L
| g AJ

Fig4.2 Cloud Computing based Data Mining Platform architecture layers
B 42 ETRTHNREZETEEYERN

4.2.1 HiEE

WEMHTERENE—HIEELARMHELRAALLERRO, BA=KE
FERIRAT IEFT- LA BB [l 55 R A R if 43 FF
o HUREREER RIS B0 s HR M B AT B IZ M B Ay
RITRAL TR T R AR D, B B EIR B B B A TR G IR {1
AT = 1) 4 2 T R B2 AR %
o BRI E MRS EHZ IR MR E R A T E RN
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T & KPR

HATERIZENE—RARED.

o THALEEIAARS  HEURIZIER 4 R URR LB F 7 A R A&
DO

o HILAMEEHIRS.: HEEEER, DR TR SRR,

4.2.2 NAR

WEMBHTHERRE, SENMEZERETSRKEE., BEREZE
KERE IR A SR AL LA R A S AL (K A S 0.

o NATAMMSY: RECTMERNEM[ZD,

o NANEMEERIRS: NAEHEER, RS NEHEMERE .

4.2.3 BRR

SRR & B RIF S,

o F/fEM. BUFSHRAURS: REMAS SHRIFSEED, BHUEBRHE
AHAATEESRFOETEUREEEHZ2E. AP ERE0 bR
R,

PLEE R &R LOMLE A ERIE S [26] HE TR ZMREHTHWbRSE
[27] (RESTful Web Services) [28]7x\A &AM LA~ F & BRI 4R,
FERAUFMBEOERXSFR. BHATETIEEMAR, BLERRSIA
HRALR, XK T RANFRERS AtE, BZAEHEIZEYEREUES
.

4.3 RITEA

4.3.1 BHERGESR

A RARYE — & N R R DS . 4. 3, BRAMEAH 8
EERHERSHEAYT RA. WEEHE., HWATENFHT BAZHBMEMR, UE=
o X~ RITERE B E RS RS R, BELBET— IS UE
CURRAPhAR S5 W #2 00, AR 55 B4 iR [P 3% AR 55 () T Ay vk ARV i L R T AT 3
ERF AN RERARSNSHER. BERORORES HE, X H
BARETFARISERR, BOHAHFSIISNHISME. N, FEEtn
AR5 O R B S HEM B R EATR BN AT H kAT e R R p0 L T K R BHR A
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B=F BETAIHENBEEHTFEEY

&, EHEN, FEENTRAHRUEREH M. e EEn Ak
S, TRALIH R HIE LI TTIE TR A Z AR B R AR RIB BR AT RE S 1
M. BREZNSIEENERT, BHENSAEAKYE, —BLRY
AI8F & SRR P B AR SR AR B & R 3R

2ot
S A

WHZH

Fig4.3 Structure of Plugin
B 43 HEHEH

FHREEREHAMA: RET REFSHATHEIMCTF &5 TR E AT
K. T EEK, AXREMFEETOSCIHTT 2B %R, 056i[29] £—A44
BRREER, RATHELEKESTHE. SSEHAGETHERTR PMIZAS.
WESs, ACRBEEG REEREAKE. ROFRAE. AP EEXEZE4AR,
BT AFTHAZIN PSR LIMRIKEEMNARESY R ES, ARES
WS HRTHELRL, BOBEGEHRANSHERAATARSSF, HHAEE
XFEH R FREAPHRGEY, IRIERT RENT BES R, b
—VWRBAFREERE Rk, AR ZERICEIRE E BT MR SR E
BRI &M FRBEURNA S, MXEMAPHESUEGENEEYREEM
BIEMEIESE, LA P Qe UaEFENEGIRENIRENSBHRBAZ R
PR THER T U RIZNE, B2 VIR fUX RS MR B S BE h TR T X
PEERRU S M AT . BRI EBEOBEHFERH S — M EREE
BRGTHRMSER, BERRERT, EROEEEEIRETIRIL S LN,
B, FEERLMBIESES, LPITERAEFHRESHITIMML, BALE
MEMATMNGER. BAEAHT.

L REARETRFIITE B AEEE R

2. FAH T REFEDE R B IS ORISR S R AT EETI %

3. RL, R R SR

4 AHRILHEAE LEEIHE R, BNk AERAs3
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& KPP X

& SRR TR R TR SRR H R DR E

" A
WHE WE

LW#U%FH‘ Wi, BHE, APRIELE. AFfa. £552
———————— *--—--_—-—i--—-----

( s
B2 B Bl iR

BRI, X HHEF Bomgm. X BRI
\ \. S

e -
b | MPORESE || AP OEEEE || RS EES | | R U
Xff | BB || e g 8k 1 $ikn

iz b

Fig.4.4 Data layer architecture
a4 HHnRRG

4.3.2 FRUEQWRIT

FREORATHRANAETHIEZET M RNER, SdxsEn, FR
B EHEREEFOREMSHRBELSRS. I TEBEFBEOR. FE
HW. BHEEM4EHEEKN, A 0REMFEEO4LEET REST. REST B
Representational State Transfer FI#HT, XHEE: REMREEE.

Roy T. Fielding ZEfbRI A8 [27] 58 X T A& REST. Roy RIFHHE
& Web i EE R IHE, HA 4 HTTP R URIs. ZERCH, Roy BTN —F
FHERRKEEHRE—AR. MROER, RRLEMFEERENZEOES.
F—ANEH NI BRI R T LEK. EHREAE RS “BRERE” . &
HERMLESE. From/ RS8R, 2R LUK REST. REST H 3R IE AR AL
#, MESEMRAERMAS, M FONIMRAERRR, B RRE
Big, BPEFRRGHRZ URL (Uniform Resource Identifier), @it URI X4 &
BHTHE— RN, REST T Heep YHYH, X BT H#B AL Hetp
SR EIR. Hetp X — A BHEBAE R BIZE 4 N LA GET, POST, PUT #I

20
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B8 BTz RNEEZETERY

DELETE, iXiFR %% 78 CRUD (Create, Read, Update, Delete) #{EfJEM. T
EIRA URT B —— X R K, PRATIX Lo R 0 % URT R AH LAY, XFILAER) Web
FREBAPX . XBAKFELT Web FF K, th#73 URT a] A &RHE A ER
) S MR R YR (K254, X URT (R TH4FR4E RESTful () URL. REST ZffLARTLA$R
BRAMA g, ERANTERFTANEESREREN. BTRETETX
(Context) IZYSR, #MMNMERMRREHE R, WATLIHEREEHE RN
FIME k. HFHATREBRAFELCREHM— RV, HRDT RS
s It RE.

REST 7EBUA ) WEB BBMII=AMTE: FP — Rk a&. TREM. RFEH i
MTEAFHE: 8O, HEREMETE.

REST & vHHER

REST Ze4 R4t %t Web AT BT, HEMRBAN THEFRNRRYM, BER
KT RZETE. REST & T W F Rt

1. WM& ERFHEYEEIMSATIR (resource) ;

2. GAREXNN - TEEAR AT (resource identifier) ;

3. LA KERSED (generic connector interface) XfBEURHEAT#R1F;
4. X FHERE I EBERSBETRR IR

5. FiAMBRNABRETIREN (stateless) .

HETUUEAEN], P& K808 X F:

21
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FHHRFRTFARX

Table4.1 Open APIs list

®4.1 FHBUEROSIR

URL B Eriif
/algorithms GET REN-G I S UIEILRE S 1D KIEE R R
/algorithms/Hi% ID | GET RIFILE S ID B3 M AES AR RS 8
POST | S0t EHk ID i N EIR R (S B, (URE R
PUT MR 1D Frxt e EE
DELETE | MBRULEIE 1D e i sk, (RS A KER
/datasets GET BIFPFE T S MBS A RR RO R 1D RILE AR B
/datasets/$#HE ID | GET el EdEE ID N R ORI AR, 7
BAERENRIEANER B
POST | kb B 1D s a R A B, DURE S 1M
PUT Ui ) R S TD BRI R
DELETE | MRk seBedtfis ID BTyt tl, (IR M e
/tasks GET BEFEMER SHRGES D KILERREE
/tasks/{E% 1D GET RPIAES ID MMM IRV RIRE B
POST | BEULIES 1D AN, NRERTEREM
PUT B TS 1D XN HI{ES
DELETE | BBRULIES ID HPAMES . NRERTE SR
/expansion GET RIFIFFEMRA P 2R LR 1D RILERBRER
/user/H P ID GET RIFBLA P ID MK P FHRE R
POST | 53U A ID R P RE R, URAS 0S4/
PUT A pam WPt Vaki e SFa 1]
DELETE | MBRSLAF 1D SHMAHLF, DR 4 6
/admin GET BB Y B BTR L e hhE 1D MIEARRE
/admin/EH IE ID GET R A EE ID M HERTRAR LS B, (RE M KR
POST | b & L I0AE 1D SER:MP I hfie ik (s B, (URE R ER
PUT R HIIRE 1D MR R, (URE B
/expansion GET RIPFE AR R EE R IR Y e 1D LR FIRER
/expansion/# K hE 1D | GET RIS ke it 1D XA R MR QBRI R
POST | 5ty e IO D X heshE ik (e B, (IR 63
PUT FRR Y k% 1D XN RGY ke Ihek
DELETE | MIRRULS he Lhite ID xR0 RELhAE, (R R iER

22
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B8 ETaH HNERIZETERY

m#&E 4.1, £, GETHRERLSEN, HEEKE HTTP HRERSSH, MW
POST. PUT. DELETE #/E¥A 558, AESRNAEZEAHEE, HHE
ArHEE GET BN N R HER#ARMEAZTRFSENSE, X ARKER
Ve X I I S B R A IR & 2SR, MXEFREOMTUBEREE S
AR, IR FRASHEARRARRES, XL, XRZEHLATLIE
EERETREFREON—ANATRIFRINM. FiIEFREERRMBBRIIRT
AT UE R T E A3 OB HR S N S AT HAR N R R R 24

BT T REST MiXEEORFEENR S, ER—RERNN—MRFHE
SRR EN B PHAE, ERKERTRSSHNME, H—hH, =
AR X SBUXLR R RS B RIS, RG AT BB 8 ok & a5 ok
EMEHHELRY B, BT ET & F R KH MRS 28 Pt sh A K LI
X, XA RGER R Ll IRBTE 5T RKI L AE 1R RAEEERE EAITR.
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FNE BT IHANOEEERTEER

FRE EFaHENREZEREIH

HTERESR, TUT—ETIENEEZERAENEA, Pikk:
http://data-mining. appspot. com. FHAFEHZHKERZHE L ID3 REMS
K-means BEUMEH T XL HHREANNRABEE UBERERATRAUK
EREMAUESIITHE.

5. 1 REF LIF3E

RAFFRTHE N Eclipse3. 4[{30], FFRiIES A Python{31], T Google FFi
M=t HIFRFEE App Engine SDK[32]JF K.

Eclipse &%F ZMEFEM B BERITRIFSE (IDE). BV FEMHR Java B3
TFR, ARBEE I8 B F L A AR BYLIE 5 Hotn C++#1 Python PR T .
Eclipse A5 RE—MELTE, ARSHFMNZIEH Eclipse FHHAMINEE
FAZE 69 IDE B RAT R REE. T2 RIEITRFLL Eclipse AHELTT K H
T TDE, J&H Eclipse fFATFRTRERKEAEGH. R, R S5BEFEE, i
BXRHEMETHR, ATUHEERENBRIFFLR.

Python R—F T X & BN EVEFRIHE S, BE—HIRER K
SEEMBRAEES, C2RAEHEZFEHRREME, RHMARE. %A Python £
FRESZREALABEES RN YR F R K FE.

Google App Engine & Google H M= HIF LS, it Google App
Engine, EMEZEEIRMEEEEMARIERT, BATLERHNRREZSETHNAR
Fro BHEEANEMNERS . HAFMEEH. SENBES. B3P BT
#55eS. bA, Google App Engine iR ft—FpIhAESE B M A M RIFHE App
Engine S REMN (SDK), GIFEFLAEFRF A ITEN EHBFTE App
Engine REHMIMEIRS[/NVHERF. % SDK G5 App Engine THIFTH APl #l
FEo %M%IRE BB UMRI%Z S Sandbox i, BIEMERTHFESARRN
SAURMN A AT RMRZREN 2R . Python SDK 582 {fH Python 5
B, W[LAFEZET Python 2.5 HIEMIT-& LizZ4T, ¥ Windows. Mac OS X HI
Linux. #6[LAZE Python W3t LR ER TEMRLM Python. i% SDK L Zip
XA, RERAFHT Windows F1 Mac OS X. % SDK At Al A
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PHE GR5RE

FRAINEERF L3 App Engine FITH. QIZNABRRFHAR. B4R
EXHE, BABfTZTR E5E. BREHa—RE TGN AT, HTE8E
App Engine FEBITHINAERF. AREFUEHEUWEFNAES. KEHL. F
BUN AR AT AR A R 7T i AR AN R B & CUR S R R SR .

5.2 REFEXBRBEEHR

5.2.1 RBFERER

GABANET M, RERMRYFRER33], —HEIHRORLEIA
BOZFETROCRREERE, —THRER SRR S E B FE R K.

REFFREENT:
(1) RFE T

ESMARESMPEVRET, REERANELTR, RIEERTEA

(2) ik I &L

ARE TR E, REZEAFRREARRIA—NMATITHRLE. HHEXR
RERENNKE TR, FRRRARREEERY LHER, wzstt.
REE. FISEESE, EEEZERUAREBRS RUFTEFNORHME, Mg
ME—TIREAR.

() BfTRA.
XREAFE. HRZ#E. FRESHPRMDEN - PR,
(4 VT IR B,

HERTRERM L, SR REMRE, SWETRRETHIHHEE,
AL ETA P HRBE TR, BRFOER, HHCEREEARAP
RFRES B RRERRS), RIBSEHEREL.

) .
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ENE ETZTHAOBRIZMTEER

R\ RBEN LS RHTER FRERFHLEFREHMER, HUXEH
KRAFEA - BHERLERT ERBAE, WRFHAFRKZRREE SRR,

R, BTRENAFREMERIZEENE, 5ZRFARE, APHRM
MEH, EREA—ERE, BELLEEM, WX AR E R

5.2.3 BF wsel BEMTFR

WSGT (Python Web Server Gateway Interface) #&—-/“F WEB 4tk 0
., Ak WEB ARS8 LA K WEB FR %5385 R H IR 55 288 HL M —Fh 3. WSGT & Python
NP e HELER Web IR BB 2B —HMED, LW L2, BECELERE
TABHETIA B IR, W61 REE LM, BEAWSCI BERG—thll. RE#
PR LEHMY, WSCL Y FH AR AT LAAAEFI AR 45 88 LiEAT, RZIFR.

T WSGI ETFRA KRB, AREXETHMEFROANIEETRS
AERT AU RGN FE . B, & T WSGI VTR Web thasl
(s i B AR P R C/S B RIN H R Fr i AT SR E R (8 LR T2 ik,
EREHA BISMAMMA, RPATLUR SR ERAEE iR, B a8 vE
A5, APBEAMSRARTMEFNTRBIHEH, ABFHBIIREENN
FReLOm AT LUK R T K. H—7H, WSGI #TEH Python JF & 14 5 K LI, Python
EA—REFEITRES, FIITANARTUESH TREERR LET, BHE
REKITRFNARRRED ZWET A ERERMITR N A ZFHEAEREHE
HHE.

5.3 RGEHEXBIR

5.3.1 EBEREGRELH

W RARMSHARTHEE T 0561 #rvE, BEIRIREBSIEMEFERIRE
X EHET R, RN GRS TY¥ERARERENE, BAFEBRRERA
PR AR MR, AT E RS Wt R E B B R, S BIX B T B BUBLALE],
B2 Python AR TANLAT LAEIKLS| Ao 08 0 MO BEIEREIEAT.

AT F
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FHE GRERE

ROGEMBFRT plugins BRANAEREEREGXEHERR, BPESKA
F GET J7ikiRFl/algorithms REST ¥, 444 get_algorithms B ¥k H3hA
A, BLERBURFI T plugins HFX T H# Lhx-plugin. py SR GBI, 3
BRIy A k@ B import ¥ ILIREH A module F SR M4,
FEHPRBEEREEN, SRR U R X R bk 8 A AR
B,

L EAEERSREGREIANE S, e RENMEEEREEN, 8
MERRNEDOIFEUT AT RE:

Table 5.1 Public functions of every algorithms plugin module
F 5.1 HEEHBRARAT RS

FiER HEAEH
return_properties |REI—MEHRERKILEHEDEATE:
name: 57‘2;4%%

parameters: HiLSH
comment: BILHIR

perform PATHILIRMER, RIODARIRIZITER, BITERTUR
HEEUT O, BT LUR AR — el e L S it
Tt — ol A KRR IS 45 RAEUE .

load_algorithms B -FR s A& e 012 Thaes %

perform_plugin HATFIEM ) perform ik

create_db SRR B, T 5N

BRTXEAHRY, SMNEEHLHE A S NHEETIHIE R AN
KEIEE, FAXERBART —NMEEEEER, MAREEF R AEYEL
RARTETIA S, WIS TR AR B, ShARARSEIRISE T & TR,

MHZEREFEBIEEFERAE. SR B, SRR ik,
SEEMPTILRE RERGEIREF A SARMMEIEN A P B BR LB e
R B RBAT B ECE RN, A IR 2 A A VR A s &
B, LRI EE IR SR ST A BB R ARG R e,
T B AR B IZ R AT R T L 2 AR P« SRR YR E
WA B IR R REST B L1, Wik 580 28E T ML 8 3RET1E B,
XL B AR I B e S XML AT 28 R AR AT SO B R B R A
B B IZ I T & S BRI ARSI, T & TR (L4 AL P BTh ek Al
.
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BUE ETATHNERZETFEIN

5.3.2 BigEyiE BRIy

BREV FBRRE TS HEESE M RN ERAMAZLE, BRI RE
Beth B LR T XU ST, AT SR I, B SR SR U0 B SO 4
WO ERSIUSEAM, IARNRERMNEERRDRERZET, REHLKE
FEE T SRS FTCRE A O HR AR R B U ) otk PR IX 4k
BB & BT R G HIE A S BUE B AT N ER R VI 9 BRI perform k. %
B perform J7iil I8 by 58 R A0 F AR IV G iR R Y EF bl &
FEVELHENNTEEBHREEEZERENTROHEROERNSER. HlnE
B R BIENE A

<instance name="3:7 MEURE"
{template name="Tq AR 17/>

{datasource type="MSSQL” location="mssql03. landl. fr”
database="db183881703 table="ERPdatal” username="ji jun”
password="aWlmVJVx”/>

{/instance>

it template JUE M name H RG KB EIR R ER LIRHB BT HEIRER
B XHE:

<template name="Tj MR 17>
{field name="%%" type="int” column="1"/>
{field name="4#” type="string” column="2"/>
{field name="##&" type="int” column="3"/>
<field name="#§& %" type="int” column="4"/>

{field name="#5EEW A" type="time” column="5"/>
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FAE HikSRE

{/template>

XANE X AAR XML AT SR AT A SR & F RN E S R R AR, X
BHARRSI A MTEIEE X, BN ETEEE X HiTh 5T R ES AR

i datasource JG# M & BN B TV SQL Server [34] 4/, # L
RS E AT perform 7k RA MBI ES I BITHEEW T :

connString = *Driver={SQL
server} ; server=mssql03. landl. fr;database=db183881703;UID=ji jun; PWD=aWUm
VIvx;’

db = mx. ODBC. Windows. DriverConnect (connString)

¢ = db. cursor()

c. execute (" select 45, &R, hig, H&ER, HEMM from ERPdatal’)
c.close()

return c. fetchall()

PLERHET SQL Server Bl BH—A 5, M TXMBEEEETHTAZ
Ab, MET R RAEEERN T, BEAKE AL N BigTable KA
SR J5 T iL 9 E #Y BigTable 5 R LR ITHUR VI IRl BT R4 Expando
¥, HEWTF:

class dataset_instance (db. Expando) :
dataset_name = db. StringProperty (required=True)

Expando 22 db 4 & A H)3#, iXH dataset_instance R EHRRET —
AMLRBEH ) FE dataset_name RAE NIRRT RE|PTA Biglable HIEEM AT,
B I X A 4 FRET AT B WIS A A BUR FRIE Il TR B M 5UE, AR BIRE L BIM
oAt JB A A AR AT A 3 1T R A TR & XA AR, X eT UGN A B R BRI H
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BNE BTz ENBREZMTEEIN

FESGH. B ERFMTE, REW VIR SFERERNERE, SRR
Gl AT LA D Ay AR

5.4 SWREZEAN

I AT H YA 8834 8] http://data-mining. appspot. com &, FIFaJ 428
LR OERNEES SR MRS, EdEEERE, AP TEREE
£, MiBdFEARERENEE LR LE, AP EEMTTSHREOEELH. &
PO B O/EA WEB RS TTHA T KA R, RABROZHC2ETIRPRIIXE

AEHER.

Data-mining processing Setp 1: Select algorithm

Current registered algorithns are listed following:

Algorithm name Algorithm comment

<& Try plugin

E-means
o Clustering

ID3 Decision
1% Tree

Place holder to test plugin architecture.

K-means is an classic algorithm used to cluster the
dataset by analying their attribute distances. Algorithm
plugin author:Jun Ji. @attributes is the LIST of
attributes to be processed by K-means. 8k is the target
number classes of the dataset

Iterative Dichotomiser 3 is an algorithm used to
generate a decision tree invented by Ross Quinlan.
Algorithm plugin author:Jun Ji. @attributes is the LIST
of attributes to be processed by ID3. dtarget_attr is
the target attribute of the dataset

Fig. 5.1 Select algorithm screen snapshot

K51 HRERAE
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Data-mining processing Setp 2: Select dataset and corresponding parameters

Current registered datasets are listed following:

Selected algorithm parameters

———

Algorithm name: I3 59:5&89 }'f;mwi
target_attr: ‘education B Fi
attributes: AL _,_ WW?
Dataset name Dataset define Dataset comment
{dataset

name="1D3_dataset] “><{template

& ID3_datasetl name="all_string”/><{datasource
type="BigTable”
database="1D3_datasetl”/></dataset>

{dataset
name="1D3_dataset2”><{template

¢ 1D3_dataset2 name="all_string”/><datasource
type="BigTable”
database="1D3_dataset2”/></dataget>

Test dataset for Decision Tree ID3
algorithms

Another Test dataset for Decision Tree
ID3 algorithms download from
http://archive. ics. uci. edu/ml /machine-
learning-databases/adult/adul t. data

Fig. 5.2 Select dataset and corresponding parameters screen snapshot

B 52 HBERURHESHEHEAE
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€ 3 C 1% rorpi/data-wining. appspot. com’s-rfora

Decision Tree:

age

> 55

marital_status

single

income

high

purchase

will buy -> bachelors

low -> bachelors

married

income

high -> high school

low -> masters

< 18 -> high school

<12 - high school

i8 - 35

income

high -> bachelors

low -> high school

36 - 55

marital status

single

income

high -> masters

low

purchase

will buy -> masters

married

income

low

purchase

won' t buy -> bachelors
0:00:01. 095643 second used. wrote:
target_attr=education
attributes=AlL

algorithm nawme: ID3 Decision Tree
dataset_name: ID3_datasetl
dataset_instance. dataset_ : Test dataset for Decision Tree ID3 algorithms

Fig. 5.3 Result snapshot
W53 EfTEREE

W EEFRARERE, FER ETAGETFEROMEME, H5, AP#EA
MREEEFENE, A CERNEERLBREIELS, HPaREEz R
ABHRERFE T, FEFNNOEESE, MTH CEMERERIHR R 5%
ETT, BPREREIRERNRERNSR, REAITHARFRBITHRRE, W
Bl 5.3 Fion, HAAR—A ID3 R [35], BATMMAMRARBEAF O
HRHLREMSGR, FRAANBIRE. BB PIITI R EEK60 B sl
e MR A CEN EREIRERE A LR IEEENEIE, WHE
R G TUHARG RS ZHIR RN HA S, fiH P ER ik RE 18 SR E
518 B 34 B BIR MR X B AEM MR EEF R P ERAT K.
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5.5 TBRERE A

MR T = E BRI EA R, ACFRMARREERXZPLEEES]
HIEE (hitp://archive. ics. uci. edu/ml/machine=learning-databases), M

MEEES 4 ARRABENSAD AT E RV EFE LIET. ZWHHN

Google App Engine SDK, AMD XX# 1.6, 26 A7, HERWT:
Table 5.2 Comparation between local host and cloud computing platform

4.2 PATRIEIRTEL

ST S R R RHBATH N (s)  [REEHATIIE] (s)
1000 15. 18 3. 26
2000 57.91 7.12
103 SRR 5000 238.53 21.68
10000 1391. 12 73.83
1000 2. 30 0. 52
2000 4. 81 1.20
K-means X 5000 13. 56 7. 23
10000 32. 16 13.62

AW, BETZHENEREHERAARTAE LRI RARRE, FRELEX,

M MALAE.
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PRE $RERE

ERE Git5RE

ALY T Google App Engine it HFHRFE, WMTHEBHMATIRE, FE
T FABOE VT A 8 S R AT RE K Ry Ie) ) &, XAE Google App Engine FF
RFEHEM ERIFS TR T —HIRZH AL, BdEM D3 REWHES K-neans
REHEEMRXEZREUE T HRERATREZHHEBEEHAS SRR,

YT ENRERACKIMHEARTE P, FROTHERISELHREN
Rk EERAATTR, FExEEREOERMNE, SMELHEIISREE. B0
EIREER, SR ALY, SCIUE £ R D LA T R H A .
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