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L KA RS Abstract

Abstract

As the role of software products becomes more and more important in the whole
society, jointly with the competition on producing and delivering software products
and services increases, it is very necessary to produce low cost high quality software in
a short period. Software testing is one of the most important ways in the quality
assurance. Making the reasonable and accurate estimation on software test execution
effort is the crucial precondition of designing software plan and finishing testing
successfully. A good software test execution effort estimation model can help test
managers plan their schedules and resources more properly and much easier, and then
improve the quality of their software products. But actually, the research on software
test execution effort estimation is very short up to now, and also the existing models
have some severe disadvantages, e.g. time consuming, strong subjectivity and so on.

Based on this, first, this paper fully introduces the existing software estimation
methods, and also discusses the existing software test execution effort estimation
models in detail. Then this paper proposes an experience-based model for software test
execution estimation effort. In this model, we .characterize a test suite as a
3-dimensions vector called test suite execution vector which includes test case number,
test execution complexity and its tester rank. Based on the definition and
measurements on test suite execution vector, we set up an experience database.
According to Regression Analysis concept, we use machine learning algorithm to train
the experience data sets to find the relationship between test suite execution vector and
test execution effort, and then estimate efforts for a given test suite execution vector.
We evaluate this model through an empirical study in a financial software company,
and get a good estimation result. Then we use this model in a real QA cycle for a
project in this company, which helps test managers finish software test management

work much better, such as designing test plan, allocating test resources and so on.

Keywords:  software testing, effort estimation, machine learning, test suite
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KOMB TIER, FFHMEEOKRE. ZERMET 63 MREMIR, MEXD
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AR A P, ZERY FHFR A COCOMOSI . K% Barry J. Boehm % A
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¥ a,,b, LT &:

# 2.2 EAMBIPRFERAFT B R BN M R R

KRUBHERE | o | b,
HLR 24 | 1.05
SR 30 | 1.12
AR 3.6 | 1.20
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AFHEHHEFRRE, SE~ROENRY, B4, ARRTERGSNMHIF
W, SHERET —EFEHE. AELTE:

£ 2.3 PEREPTRR AR HRR TR

FREE | BRGNS
B804 P R
PR
R | PATHIEIZR
EFHEBRLR
P 5T
PR E
AR | S REES

B REEN
NMHZ%
EANEK
mEESER
HHRENE | RmEMRE
KT RMEH
BRI R

ERK 150 EHE, BMEAHRT 6 NMEL, BMNEEHERTT A LIER
%y, AUVABEMTE THEEMEWEE. I8 TEERINFEREN A ITIER
WEEF (Effort Adjustment Factor, {&#%%4 EAF), {H—MK7E 0.9-1.4 Z (8.

SRR AR

E =a,*(KLOC)" ¥ EAF 23)

13



T KB i X 32 % KRR A K AR
e,
E: UARNBAHTIER;
KLOC: fGH I FERX AT AEL:
EAF A FTf TAE B ReBHIRM;
¥ a, b A TE:

# 2.4 PEERRIRREIN B RN MK RECR

KUME |a |5
LR 32 |1.05
LMK 130 | 112
BAR 28 [1.20

3. EHER (Detailed COCOMO)
WA (Detailed COCOMO) 7E 4RI By RA FIE% B T X LR 7 3 B2
AGiEHMBREER, ma, #HHS0nR.

2.2.2.2 COCOMOII

COCOMO 1I X} COCOMOS81 # T8 RKMEH, wILRELZ I RIEE
B, HmighetiRl, RUP %, S ARMRESEARMREFRNRIBHET =
AMER, MFASEE, BERHERREARSHMERD, TLRREITERN
K2, TE HATATA M BOR s ik AR MR BT . 7RIS
% b, COCOMOII & T A LALAYRARFRAT A sfr ob, B vT LLE I ThAE s ST v,
BETU B3R AN S B BERBITECRETHE. i,
COCOMO I X AR EFM T #—SHEH, FREMFSHANEREFR
B

COCOMO HERIZEAZ A PR T Z M ARAT, XERAEF
B, Rk, BIEREKEBAXNREESRITN. B, ZEEREK

14



iR N m VA 328 KAMPHRERNGEERTERR
A TR R R, RS, BREAR LR BERET THEREESN,
FBRAMLFENMN RO TAERBITMEE, B5h, COCOMO EHIR A KB H
KRB AR HEER, FRES TP ARMBMAE, FEXNT/ARGE XK,
HEIENY TEBMESR, GRERBEESNEE.

2. 2.3 Bl E 2 hrik

F% g1 4rHTEE (Use Case Point Analysis, faJ#K% UCPA) RINRES A HTEEM
— AR, RETHOMKEES (Use Case) RMEERAMME, HBMEH
5 E TR TR,

Wwit EIhie s FP FEXTHRRENFAER, MERRLEEEHEN
QR BP. T TEME SRR B AE RGN IER, ®RIET
4l &5 Use Case Point (UCP) £, UCP T &N T FiFR KM RAEIHM
R B R .

FA% 55 UCP B93(E M Use Case BiEIHiHHAH . AP EAFERFX
B, RGUT RGBS, BET: RELK, RERH, RAZHGIE,
EHWE, TREGMEE, AR, BENME, ETXXERE, 6k, R, A
FEO%. :

Hep AR UCP MEERRZLHGIBNE4R. RELAARBET —
ANREANRGIERRRRZETHFERBR Actor. FHHAETHMHGIFR
—HIEEBRRNEANTRNER. B23 0824 HHIRRTE “THRLERSE”
MA G RAGIEMZRZEREE N —H0 R

@)

A

;. 4
/ |
7 by

wr

/ S
4 .

e P

< Fw > ( ) >

— —
V0 b S8 AR

B23 “ITBABRE” REZHEIE

15



WL KFB L F AR

%2 8 SRARSIMKER A E A AR

LRP SRR Y TiT R

LALHS MRARE

3R PMARTERIN R

4 RERE SBR IS

OOOOOO

B 24 “TRABRE” BR—B2FHRK

AT LB A — AN E R 5 Actors B B & S EERB 2 AHI
B FERTE Actor MEBERZERRENSEH, TEERRETEAKE.

BT FE ETER AT T RGN T S BN T .
S B—: +E Actor (NE

PGSR Actor BAAT =K. H#, FEMER. — MR Actor
RARH—AMELEEX APLHTREM RS . —MPF Actor Roniliid A X
I TCPIP AT EMALRE BN ET XANEORTRELNH %F. —IE

Z&1] Actor 1RIBT FE 5 RAHITLEHAF .

HHERRHREME—A Acor REMHH, H5% 2.5 FPHNERTHE

F, BERKIXLEMHMTHEIEH Actor IE.

#* 2.5 Actor BREWEN 1
KA iR WE
fAj B BREn 1
g | TEAFRETEMBN 2
=L 3y ] 3

SB—. HHANE

WA RIS A=F: HR, PENER. BISMRATESHEE
KT BANFFWPE A —AITARNRTES.
HHBRREEEHR—NEGIRENEE, 5% 2.6 FHRER TR,

16




WHT KB+ %60 X 32 KRR R B RS
B Ja X LA N8 BB B R B

# 2.6 ETHEFHAGINEN M

KR ik WE
fay 2 AL 3N ES 5
i 4F 7B 10
B B 7AMES 15

SBR=: ERREMAG S ,
¥ B Actor BUEFE M FBIBCE AR N 2R WA FIFI A (Unadjusted Use
Case Point, B} UUCP).
SR EARARTFRAEHETF
EXT—HAPARRFA—ARER T, BEXYMEHRENEH, 8/
TFEHERTFTT—4 0 8 5 ZEME, 0 RZETFRBEAHERX, 5 RRZATF
FHEE.
PARBZEETF (Technical Factor, BITCF): E2.5F8A HETF (TI-T13) §
ERLIEAE, RERAXLEHMTA T actor. &G, WHARXK:
TCF = 0.6+ (0.01* TFactor) 24
HIEE I HETF (environmental Factor, EJECF): B2.65h4&/MHEF (E1-E13)
MERAEAE, REHEXEEMMASEFactor. 85, WHEHARN:
ECF =1.4+(=0.03* EFactor) (2.5)

17



HTL K20 - 22 A8 3 B2 8 KAEMSAXE LN EERITENA
Factor | Description [ Weight ]
Tl Distributed system 2
12 Response or throughput performance objectives 1
13 End-user el cwncy tonkine) 1
T4 Complex internal processing i
T5 Code must be revsable i
16 Easy 1o mstall 0.5
17 Easy 1o use 0.3
T8 Portuble 2
TY Easv to change i
T10 | Concurrent i
111 Includes special secunty features 1
T12 Provides direct access for thind parties 1
113 | Special user tranung facilities are required i
2.5 REMBEREIERFRRES A
|_Factor | Description | Weight |
F1 Familiar with the Rational Unih ed Process I3
|32 Application experience 0.3
323 Objpect-Unented Experience 1
F4 Lead analyst capability 0.5
|35 Mativation 1
L3 Stable requirements 2
I3t Part-time warkers -1
F& Diffi cult programming language -1
2.6 A A MFR S A BT RAE S A
S®A: HH UCP
HERGIR AN :
UCP =UUCP*TCF*ECF (2.6)

BB HEIFR
e SFTEAADE (man-hours) 5 UCP HIRA BELMEE T

B. BRENTHHEAA:

Effort = n(man— hours | perUCP)*UCP

@7

BB EAHTEN 1993 FEREES, AHESHAEELEM EETH—PH
N FARFF. 2005 4E, Anda Xt UCP ik b BT HESE & T COCOMO I 4t
S ERRKARTEAR, FBHCEETHEFROREKMATAPY, 2005 4,
Carroll ZHBIFH5F UCP BEXMA T — MR RS, REHHLERE, 95%HIRT

18



WAL KW X B2 % PRI RS SR T TR
B HIRETE 9% AP,

2SO EAR H AR AL 5 TS 1 A AR R AT B0, TIIhRER
SER A A TEBRATRAFREZREM. EHiit, BRIVREEEREN
R R BISHIRBHAT TERMMSHE L@, BR2BRAIMAR T MESILXTREMEA
H B RENG B AT EE RERRNERBINEL .

2.2. 4 AT

195347 (Regression Analysis) AL R RAHEIERAXRM—FSTHHE
Wil hH— (EED) BRER—A (354 BREHM. FRASHIHR
B9 B 3 2 B I R B R AR B A — MR R B R BN AR E K
EmxRP, RIERANERRRZNY AN AZEANE, AL A—TtE 35
WAZTENEMT. W5, KEHEEZRERREZ MERXRMBHREA
BRI RIELIEN, 2hRERIFMTRIELEE T .

FEOHNEAMT TEREHEFEP, SEAKMRIRGE, I KE
XF—AMHEANBRSHEE—ANEERZBMEMERR, FHEHEEREEH
AT R E M TR IR AP, Kb, @R/ —F[HEF (ordinary least squares
regression, . fAIFR HOLS) R—FEAZHEIRGE, HBRETH —ITEERE—
A (READ) BEBAXBENREER, &%, FHOLSKEHRHTLURRA:

Y, =B+ Bx,+ o+ B, +u B (2.8)

Hih,

X oo Xy HXEEE | WORMMERIENAZAR &, Blinif M (SLOC) X LIER
HEEWERNER, B, B hWRRY, AIBESY, Y, 0% i KWIE
MTRAER, U KBNS,

SHERMEE TSRS E, Rt E—LRRE, a5 1%

PSR B RKBTEAERNERENME, YARERREEZH, FER
FHLRBIFERIE; 2ATHEAMEERREENRE, TEERBELZRZ

19



WL B2 2 % SHMARRREREE AT
BIARERA RN, T ZRKNRA TREERE TR EEX.

2.2.5 HLBES ,

H1.88 % > (Machine Learning) R 7 v+ E AL AT AR MU BUSEBL A K192 3947
2, DAHCRIREGH MANIREEgE, EFHACANMARSGEHEZIIRHEBSH
tHae. ERATERMEL, RETHIAEERNRERE, KNAEBERATL
BRMENMR. K, BHEM%, RAWAES, BEEENETREINERSE
HMMAFEEZH8E, aFEHEINE, 2FNEY, EREIHARNEE
HEBAEAER T ENL. 3% 2 X B A T LUEE A R R B AR =4
— A, DR AR ATHEMNETIANR T REGEERA LS, FEHR
B S SR R T AL, T LR AP R A B AR T A

AL M%% (Artificial Neural Networks, Bl ANNs) B9RBRET 4V
BMEEH, CAUEEHY AT ARNEE WE) danaRE. HEM
Sm—ARBERERN, IEE, —K—IRE. BIMREFATWANENH

Wi, 2.7 PHR, BARXGE Xy, Bk y. HENEHBEHFZAIEA

REERBEAMANFHZBH—ANXTR. EHEPMENYIGHE, NgGRE
PR NTE RS P AT TR . MABRAN R ESR, RETREMEM. 8 27
B, B WY . mBEREE T AN SRR, BAKT SRR
B—AWARBA . AHESTZIRERHEMSAER T M ZKEIHENHRA R
S, TR AR REB R ET R, BB REME. K
FHEMEEE, REEFNMRBELZ REFRENE, REEBLHEVIZ
REZFEHTRIE. ZXHMERLE EIRRR R RE B AWKLHEAREES
0 BE. WHEERZE, FEAFTERENRA ST BRXRNMPENEE
RBIRAZIHEMERRE LT (FRMER), REA—ARIKRESR, B
TASE KR ZEEHT . MRINGEY, HEMEESHMIRE~ESENER.

A M4 PN BB — SN RGRER, B ARANRE, TRINES.
BRI B UL R AT AR A B IRANRSAT S0 SLOC A, Hith ATFAMT
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WL KW 260 R 828 RAREAR AR A T R

fE&, MRFTERITRKATER/DEHE.

Lok
Output

T
Effort

B 2.7 HEmgREE

BRANTHZMEEN THERMGH KRR TR R EELY, EREA
REEE —ENEE. HEMSRNTMEN SNGRIFEETE. —KERLT,
YigkaehEr, Ml HHSMNALEE, FEE—ERE L, WEII%ED
figE, e haRE. BXHERE—MER, LSRR, BED
SGRENTEEAKTIRE, MMBHRTLTE, BHIFE “Iule” RER. i,
MAMEE TRLHEEAT, THFPRRBERA SRR,

2. 3 AWRABIT TAERMGERBPA
WRLELMERRS TR FEREEAORR TR, Utk

R RIETE MRR, FRARSERRRGIE, L E A ERR,

BERNEARS. LR TIETHABIMHE, WATEREEFBHIEFRT

EBPMGHE L, HEFRBONT. BRBERFERGHETENRE, BB
BT — 77 AR R R A E AR AT TR .

21



BT R AR %2 B RARRMXERAEEERTENA

2.3. 1 fERH

©2.3.1.1Ad hoc HE

Ad hoc 7RI TAE AR TAEMHE KHR, 7Tol—EH#1T, HE3—&
EBRETHHEMTEARTERERNED L, BE, BARAEHERE N
1k,

FERRA R AP, XFRTEERNEE, REGCHLERT 100%.

2.3. L2 AR EIKE S

ERZHEREATREMK TREITHKB T RN AN TR, &%, JF
RIEEH—EHA, thin LOC BEINRERRBTESE, T—SRAMA &R
RAMFERAE—ME, ZEEHFHRK, SEBTZHNEE.

ZHEFAETEARFNREREAR, BkGZHS. RIENHEREEZE
EAEE A 50%E) 75%, BRZF LR H i HRSH—FH.,

2.3.2 R RS
EFMFRIERBATHHMIIAER T, Capers Jones {2 H NI T
YR, JREEIH% B T LA X T AR R E . BARRHTEARP T
NumberofTestCases = (FunctionPoints)"* 2.9
B2 B0 H 6957 52 SR AR AR TF IR A 5 TER 2 (| 5
H%, iR EERRRA/D (man-hour) TAER.
fF Fshie AR A H MR TR MG SAE TR R EEEFAHOFT K,
BEmgEmEREEEE K, HEERERS.

2.3.3 A AR

Suresh Nageswaran 32 H 7 7 U@ id Use Case % Test Case FIBSH K& H T
R ITAE BRI G R SHTE UCP HEHE A 2N 688, Wik B AER
WK 2.8 PRl VAR, 3 B 7EESRICEER BN FF 44 s ) Use Case®,
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WL KSFEW -2 B2 8 RARRARERNGEN AT SRR

2.8 V4RI

VR h g —ANRTE S AR — MM RIEF) 52 KB, MRERE
ERZ EHEEIRBER 2.8 EANNE, BARYE BB Use Case KiEH
FHEEEMEA, TUEESIRAGIMEE. FB# Use Case 14 scenario
FRHF (exception flow) B—MARKABIHIEIA .

F R BB TR E R TAE B i R R B Sl sk vy LLR kA4
BRRATER. AEENBZH EREEIR.

FB—: WERZKT Actor FI%E, TTLAT32 Unadjusted Actor Weights, Efl
UAW

Actor TFRAZIIMEEREHITEXH, BFELHRAS (End-User), HAfE
¥, BIEHHE. =A%, SRk BE, $F, 5% WRIERGEET
1 Actor XI5 5 FFRAGE P HHAR.

LM BT RER Actor, ZEMIRLH, BT LUER B3I LRIBIRA Ak &
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WL KB B2 ROMRMXERNGERATEIA

BRI P TR PER Actor Bl — IR E REHHTRH, i1t

AT DL — B HIR T, Z AT UM L PSR B A EFEFEF TE1T SQL ER

SesERUX AR A . EHE Actor BIBLLE API 5RAX H MM RS .

F2.7HFIHT UCP EMA TERMEE P EFRE Actor IR E L.
8 Actor MH B 5NN ERFHRR, BEMMEITEE UAW,

R 2.7UCP ERR THEREHPH Actor BEINELH

REY (135 WE
fij £ FH GUI 1
1 | REREET ERYL 2
B APV{KImAEE 3

BB, BiE RSP G Use Case ISR, B3 UUCW
HB=. UUCP=UAW + UUCW
ST’ HEREAMFERE, WX 2.8 PR

# 2.8 UCP PN TEM RS RN RE EFIR

PWEE | Rk RE
Tl WATR 5
2 SCREHIA 5
T3 TR 2
T4 WA 3
T5 | WRAAFER | 3
T6 | SHARL 4
7 HERE B AT 2
T8 ZRTIRE 3
™ | BEOERAE | 5

24



AN 2T w2040 B2 FE RAPGSUEXERIEE R A EWA
HBANMEANAEE ZRE - ORER T —E0ME A5 SHNIRER
e, B TR S MBI E] 78 3 Technical Environmental Factor, Bl TEF {8,
SBRA: HHARERUCP, HHEARA:
AUCP = UUCP*[0.65+(0.01* TEF)] 2.10)
SBN: BEBRANTERMGEME.
¥ UCP 5E/E#HETF (Conversion Factor) HFRMBEIRARMEEAE, %
H#EFRRURTERPH man-hour. —fBR R, PMHEREREZFHARL
PR3 SR e X AME

Effort = AUCP*CF 2.11)

2.3. 4 BT R R BRI TERMGE B

Eduardo Aranhaf@ it T —Fr BT REAME B B TER M EERY, 3F
SEXT —FRTRERAERPIT S RENE B, SRR TA—-FRARN
EARTES S AR A BPY, ZER R (U LN IR T RIS E ik
AR PR R TEAEARN, KRN ZERHT—ERIN A,

RO A — R IR E S . A% AH4R (Precondition), i
2 (step) (BIFEBMARPEHHA—RIIMKL R FEHEH (Post condition)
kel XEMRAN KA ARETREE, EESWR—BEIH, T
KRG BEHRUES N E, FARMNRAGEEITERAEREE MEAE. A,
AATTRT LAE 5 P B2 20 R i B ARTE & R e

Z LRI HHRE S (Controlled Nature Language, BICNL) 2 BAEE T4,
BEAA R EA AR, AR ERBEMRER TR EE. ZRHREIMD T #
B—AEHTRERTR.

R T R AR B B R FCNLR#R K. A —FEiLr s,
Mg Eh e KPR 5TREM 8. — A EhEmosL 4.
AR T ESERUAS B T h . ZIRE T XFZIT HOBSNE
Bo CNLAJ LSS AR B A AU B CiE SR .
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WL A0 328 KRR RS R TR g
ZEERANRAR—AMRES, BHREHITRMAENFNRIEH
Bl FF4Y, Llman-houry¥fr. TAET X KBINE2.9F77R:

=
m;%jm“f’ YI3) 2674 [T) 2058

Test Suite

Total Estimated

{ap} Etort

E:}m {man-hours)
yi

(I

Tust Cagses  Execution Points
{ep}

B 2.9 HEBT-AMREHHTEE

ZIRABAT TAE R ER R T P BREAT THE:

SB—: HIREMP KA IR

$B: ABMNRAA SR —EBIIIT A (Execution Point). 7EIZEE
R F R HR TR R B AT R AR B — N AR

SB=: BoENMRXEGMTEEPEN. ZEHR TEMNREAHHM
BRPATENE,

ST EHERATREMNIRESP AR ENTERITH.

FE2.100 B3 T LA e B R A GURBCRPT B E. B R (2) BN
FIRRAAR WA BFE— MRS B, BIE—RFMHRE (GRC) ke
— AP B,

R TERRT S BRTH, BRI —EENEMIED RERNTX.
— A R X TR EM Bl F e R R R A, RS B MMSEN A%, BT
FURM T AR N A ST e H AR,

(b)) FZEEPREMHENIRAMRAERNPITERERE W, JFEH—
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TR 2 2 T4 ' F 2R RAEMAMXEBRIEREANEWR
HIRFORR (6, , ) REE.

205, () RAELEMER N B MEEATRIT SEP. BHRBEILNSS
HWMEI BN — R ROE. Bitn, I 67 HAHE G TEUEET30
AN AT KEP.

System Characteristics
Exercised by the Test Step
Eyelal ]¢c]
b bl
LelafHessfrfa]n]
@ 'EL Levels
30 ome 60
Contribution of Esch Test Step:
350 ers 220 wew 175

Execution Points of i’}l
the Test Case: 680

& 2.10 ZEARRAIHE Ep %

AT HE—NURSRIEPE B B, (OFEMHERIT SEPE B A,
(e) B RBI P BN 2 RPIT R BB, TR ZAFRRERRTE

R

— A RREM B RPAT REPEER B T X T HAEMPITRREN S, THE
BENMEETIMERRERSE (CP) #THHE . SHERSERAT HRHIT
TAERRPITRZREIMXR, WRRANESHTHEFTAR.

HHESCHEEPRIP Y, KRBT —MIRRB ST RTR R
8o T HEEREE, WA R ORI G O RRAAE AT R %
B WBRRIHAT I ) o] LB B E P L EE B TR R

B 2.11 ATR, (O HHRESCH SN TERIFHER BT A EP . X
#15 RAT UARMGEF O AEG R EZONATIFE, ARE (g0 A EP HFRL
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AL K 22851+ 247 i 3C %28 KAMRMAERREEE BT ERR
HEHEETEE.
Historical Data
Test | Effort(s) EP
Suites
1 1280 380
2 5070 1,700 Execution Points
3 2020 %0 of the Test Suite:
2,674
TOTAL | 110416 | 34778
Il Catmaed ot
Conversion Factor 347 8476588
(CF = Elfort ] EP) ) =
23,5 manshours

B 2.11 {f} EP 1 CF R ZRRAMAT T/ EP

AR EAMM AT — R IR IAT T RSATHE %, BRK
SRS L BEE S NER, 3 BERT M REA BT R
EP $MHEN, FERROANYAHERBKBB ERETH, Mok, ik
BE% CF WHE b A FR AR EM .

2.4 KEE/NGS

AEFES=HS, HAMNRAIRANAEXERET T HRENE, GBI
PRRIE X 32, KATIRIRKE X LR AR EATESE. REHEHE
RTRERELORGTERGEERIGE, SHNHRT HRRDTE,
COCOMO # !, FBIAaHE, BERAMSHRPLEENIFEETENEREST
CFE, HMT R, BENIAE RS R AIRAT TR ER
BUBAT TRRRRAT, GBS AEE AR
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WL K2 AR %3 ¥ ETERARARMEIT TERGHRY

I ETERNRM4IRMIT TERGHEHRE

KRR FRERGRERREXEE, kS EEZHERNTRIRG
PR PR N FIRF SR TIER S, WREPZE., AEHRETZH
St EH MR AARER B, BERPEELRY—FHFOEIATAERA
RPSFTEBMBER, FRZ KD Software Test Effort Estimation Model, fEi#RA
STEEM. %S RIE-FHH & EF T H ML REIR, FIANS %I EET NS,
FeXFHLIRRIH P RAIRK TEREERISE,

3. 1 STEEM AR ¥ 1 R )

> GHARA R

wEHIRFHZEREEROZW, i, B8RSR,
WRIRHE, WA R HBAK PSR EFBINWABIT TERN S D=4
BREEW. ME-ANMFOMRAMS, WREETREREZNL, WAFE
fes IR, BAMRARTRSABREBRFSE, ZERATRABKHE
AR KA TRPAT TEBAERFRROTHELE.
> HENERR RS

EHERLRMEL EZFRR KRR, ROIRTRERROPRELRL %
AR, ARGEEHFEEERFERZE, REHRESEKFNC. 48K
EEGR FER—FERIANTE, FTRAREH THEEMRROHEEE
5, AR RI B E RS RIEFE B E R ER., Fril R H R —F&
i, LEELARERE, AMISUh B, REFENTERES .
> SERBHRARZ E#TEHE

M EFHR ST HIBIES, MITEMRNRNEERER, BNt
RBSHEE, i, ERNR, R TERGHEERFRLMTHORERR
EHAR R, BRETRBVMRAGAZEHITH. BRRFAASERER
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HHT KW 2 10 38 ETLRNREMANT LERGERY
B sIR AR S RHIZE 10501, BIRIE DX RART AP, ssh, &
KEARES, NFEATEFNKERE, S—UWEAAEBEERT %
BB, BT DUR A M) P A T S s 7 TR R 451 6 TR R B
T IAERBATHE
> HEFIHENRIT TR

AT EEA R E TN FE T RMRMAT TR, AR RS
WA P BEAMBEEORRRE, FAKGTEBFEDHEENR. THT
PR RORB, % BIERN A S R RIS E, MIROTF TIhMR.
xtF DAL MR T E P B2 LM A LAR NI TS, FENHEALELELH
5, B RIEAS G RIEEZ N,
> DUISRES B

BEBFRREEALIN AR — AR (test case) FHATHI TR
—BRREY (testsuite), HMMT C/S 5 B/S BHIMKMTRE, —HESHHhE
P15 F GUI BRI S 114X Server ThALHIRNRE M . FER LRI
TAEARS, WREHEI—ARENRANNES, BELARAR—RMR
ARRGF, SEONREEN RS T MNRELS. b, A CHEEER
R DR MR B MR BT TR M5, T3F3F4R Eduardo Aranha 32
4 9 T SR AR B S M R T A B A SR A PO R L B AN IR, A
T A AR AR BN, ZEE SR F R E A LR L.
(Cswinis it
%Wﬁﬁ§%%v§
3 i

GUI Testing Suite§ Server Testing §
1 ; Suite 2

B 3.1 WREMNEEE
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LRSI 2400 X 33 B ATLRORHARSHIT THERSEESEY

3. 2 STEEM BiZi g5

BB HAFET LRGN, BAIIM STEEM HAHERT L

ThE: HENHKARAEHENIAERY. RAGETETRAMER
(Case-Based Reasoning, B} CBR) J5 i3] I 4 5 B0,

HFET1: REBAREEG;

A2 BERREE PR AR AR ) R

HB 3 EHEITRILOE;

BSR4 EXRZEBHER, HEWREHEES.

B, AXSEMNURENREENRRBRET AR, #E TR
EMFWITEE (Test Suite Execution Vector, Bl TSEV) X—#&, ZKXBEET
SRRAPIT LR HEWERHN =R, SRR, WRAHhiTE
FE RARAN R BGAEE . A BI%E (Test Case Number) 15HRESF T H0F
BEHPATHOMRAGEE;: WRPITERE (Test Execution Complexity) &XfHT
PATIRREMNERES S, ROB—MEENHENLER: WRARRLEE
FE (Tester Rank) ERIBALRZRBAEFX BRI RLEN T kAR A R HTER
BRIG. H, BRARGIRERRAPITE 2B SCRE T4 S I
FFR B pUOUIEA gt B s T PR B MRS .

KRG, AW LEFRERT LAEEAENIREAPITRESSREGEE N
FBMREHPITREZERAUUE. RAEHALREEEFHCMTERTH
ERABIXHZUAREMPITREN TERGEME. AP ERANSZEINTER
ATV R E.

STEEM HEI LI REHHERLF, BEMMARX—HURENS, W
HEPITRIREHNRAAEMRAGAN TERTH, BN (man-hour) K
A7, FETULEE, HEBALHEDTRR. STHREFIITRETN=
ATEH, FXBEUTILTESANE.
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WL RSB A8 £3F ETEROKARRIVT THEREEEY
WA A

o AERIRANR
WHHE AR // o

/N

WRARGIH | MABUTEZ | WA RRGERR |

%
K
%
%
FE
TR
MRENRTRE | THEEEE | seymtreess

FHHEALRBIRE
|

3.2 STEEM HIEIB {5454 ]
3.3 MAEMHPITRE

3.3. 1 WA AI%E

STEEM #R& P —AMUREMH RN, WaTmE R PRIMN, AR
1R — AR T A O IR P G R . TR ISR — MR E Y
PIHEST ARG E . —BERT, —MUREH R EERTHM
R FEIRARREIREM RN, BEBLIURAGHITRHRS, Hik
ATAT MR 2 5 BB FI AR A BT E ST BRI 1 5

32



LR WEZAR 3 %38 ETERNRARAIT THEEAEER

WA HEBRESMAEG N EEENNEERR, RUR, XTHA
AREGMRES, WRAGKENS SRS EEERRAITIRAN TERTF
. FUERRNRAHEEENIREFITRETHE-IUR, HERE
MMAZEZ—. R, M TFURAGARRTREFBET P FEERE—HBAR
aRH, BUERMARARERE, EEEIERTA2@m. ot
7 AXFIAT RUSPITRAEIHR .

3.3.2 WRAIITHRE

EREXHE— R E:

Q: HMEAHAKENRAGAMIRESLR—MAEHIT, WTHP—
MUREHFRERR 2R, MITH—MUBELER SR, BRI AREERIXHF
2R ?

AR LD, WRAARSHBEREICSTELRRAHMAREHE
RUEAS, BILER, WHLURAGNELRN RS, EREFNIE
t, HEEEFABERERTARMERE® T HATHROBE.

AP R IAT B 2 2 NIRRT A TR ABERE R, AR
EF (Test Suite) XAKFRIHT, MNP RAB#ITERES K.

B, RIOFELAMSHZWIRBTREN—RIER. RENRE
e, BAVIERGSHAERRAGISRARURLTIEY, FEERE
MR BEULRATAT B & i Fsr LR A AR R B A R
AR R ZEHM AR ESHEE. — MRS (Test Case) BET
=, TR, WA, B, PEERANERERE. —BRR, MANMELSR
B T XA, B B & B85S — RPN KRR B (Test Step).
F T IR 61 X e R IR o R L BRI B2 R, AT BAR LA KT R %
EiXEEE: MRMA (Test Input), HHKZE (Output Validation) FIHR
% (Test Environment) %, —AMSBARKLS B A 3. 3 Fizw:
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HHL KL A0A I $3 % ETF2ROKGUSVTIRERHERY

WAFFHE

B 3.3 —ARBRIR IR A E

WE, HEXRTUARLAENERRE. REBMEAZELWERESRIRCS
MM A E (Weight), FH4GNEREBE —NEEOFME, RIZIRES IR
EHPRAMENEREREHRITHES (Scale, ATLA4 A4 N/A, Low, Average,
High DYFM&ER).

BJa, BENERAMESHNRERFRBR MR, BHEZIRESR
RPSTEME. HEARWT:

MRAPITERE = Z": [Scate (f,)* Weight (1,)] 3.D

e,

SABRERRFIRGN L 1 o )TFE—A

Scale(f) 2ot M ZIREM, NEE LFATHSE, E O, 1, 2, 3) FHK
KT (N/A, Low, Average, High);

Weight(f) R % f BFIRLE(H.
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WL KWL AR %3 5% BTFERAREMEST TFREHRE

B 3.4 w7 —ARREE— MR E S ARRIT B R E R W E R R
FREIPH ARG ZRULSRRMAFTAER, FIHTEZNS
EWHRAPTRERNFEEE, T -EF RN XHZ SR 2 T NA STEEM
A, HNAZTNTEENRET XIRNESIHE.

‘Category Factors Measurs Basis
N Number {per Test Case) AFew |QuiteaFew [Large Number
'; TestSteps  |Dependency Between Steps NA_ |Low Figh
%Tcn Input Number {per Test Case) AFew QuiteaFew  large Volume/Batch File
?i;' TestData |LogicdependencybetwgenData  |NA  |Low High
Static e Display N/A  jEasy Hard

Ul Validation Ul AdlionsiFeedback NA  |Easy Hard
g
%;‘v::m'l‘:n Business Process/Calculation Rules [N/A_ |Fasy Normal Complex
;%Z, Business Logic|Data Volume N/A  iSingleltem  |Muttiple fems Large Volume '

Integration with extemnat applications [NJA  |Loose CouplingHigh Dependency
Software  |Require simuators for execution NA  |Reguired
Environment {Configuration Change: DBIConfiguratiN/A  |Requred

NetworkCondition - |Bad  Good
Server Equipments Performance - 1Bad  [Good

‘Hardware
Environment

Pt D) A S S i il .

, Req;ixe Support Team due to
f Access Permission N/A - |Required
Managerment | pecitcial Procedus for some Tes T
due fo Company Poli NA _ |Required
ok, S, 50 st pe B el 0 s o

& 3.4 ERUHAENRRIAT ERENLHE R R ERINE

—fkif, FRERMKGERERFRRENKGAROIEEETEL A
HFE R, EBMNARIFRE Web AR & ERmARGREEZENAR, Zwel
RUENHERESERRNER. S, BRKGAFHEHRTEASRBEZ
BRFENSEREEEEBRKWER, tin: JRAIRBE (Test Environment) HH#)
P4 %4 (Network Condition) ZEARFMIA T TRRAEARAMESL, X TFEAK
AT, —BRRIBIFHIMEZME, X TEEMRGATRE, KZHM
RGBT EES N ERGIRAETRAT, INMHEREP L2 TEL VPN
(Virtual Private Network) E{H BT8R 2Ix A N8 LR, EHEBERTM
EITIRAM B MR ST EEHRE, BRSHNERSHERAR. HXXH
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VT RS- E 208 3 ¥ 3% ETRRAOKGIRNGT TERMAEER
£5, RRPMIRZM SRR RIS ST A 8%, BBE 3.4 i
FEELUES B SIRER, R GOERREERRTHNONE (Weight).

TBOX LN E R BARER T B

1. EXHH

SEHHHS T BB SR B E MR AR R— itk
BAHKBEMER, WERTHE R

2. HRBANHPRRRA RETRE, Zit

KRBT, TRUNFTA MR RIS — R F%, WET
—HR AWM EWEE, 0 Tes Steps, UI Validation SAE R 5AE, REiHBATHR
i B OHERERETRIATS, RS %8 AT RN RN S X
HZERAE.

3.3. 3 WA R BLERE

EEHNRFURTERGEEEES, BOFEAMNBEFML RSB HE
B3, A RMARETHAEN, SR UERERRARHETFHAEEFH
—ATEP, WELFMRGS, ANEEEREKX.

BRZ BTRIAA RBR, BATE: .

Q: RAH—AMUREMFLHMAAREDIT, HP—PATRRIATELE
R2K, MA—MUBEERS K, BRI AEEERIXFRZER?

EMiHR, EXEAREREINEXEENZREZRNR. Eit, STEEM RA!
RIAN B ERAREREN T — ML ERERE .

ERGTFR TAERGETREZEANEROEW, HREBZHR, £
PATH, BANRRAA BT ANEEAER EEE S . BARRA RERATIRE
BEP U RNRAS —S—SHEM, HRHTRERTMMER, A
XU E R, Bk, BATTEARITIRRM AR, BIHBEMFR%EE
KIH &R R BABERERITRANRS 2R

> B X: PRARKRARERAMMAER
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BT KB+ (3 38 ETLROKEMRIT THERGEMY

HF—AMEEEELROTRRA—DNIBIBEA XML FRHE, AT
—EBUARBFEORRZMNEEHR, %, FEFIRt—EREHRLKT
B, SR TERR BB — A, ERTIERGEN, LK
X—AERENARRIEGEEN BN, X34, BERU-FRIRTAEZRHR
D REFRAGZLEE D RVIERBRBEANER;

> HEY: WA R ETIERG R AR A

AN AERBEEEIRSROIRA, —MEBHFRENERRTEDE,
ARG R R IEE AR, 15— RN AR B B RS SRR 5,
XHEFEME BT E AR TR, EXRREAAAZTR, FIRENREZE
PEATARTO AN, RATAN 2 ERAX—REHRECRX % %K, EMEET
BRE RS, BUAYILK.

ETFULEBANERE, RIOTUSRARMBEEERITERIT N, 2,
3, 4 N5 (Rank), FEFR:

WREY: WA RXHHT A
WK R AR
E 3 4
1 1 2
%
Y1tk =15 HREX: WRANRK

BARERMUALK

B35 MR RRGEREERE

ZH 1. WAERLE AR
FA2: BEXATE, HEY AL
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WL K000 3 B3 F ETLR0OSENRMMT THRGERE
HH3: BEY AER, %KX HVIH;
KA 4: WAMERBARR.
fesE PRt AT R R R, ATLARE 5 s SR R R TR X
ANGERE, WG] LARHARRA R BSFRREEXA TTR BT RS, SR ABRMIMALZ

3. 4 STEEM BB | Zx A T )

STEEM MRV T [FJ3 234 i BAR, i B S HLHIIR B #2850 3038 Sk 2 A F gt
RARERMEBFIH=ZASEERTEZURAEHATTENTHERNE
(man-hour) Z[BIMIXER, BT ETEAELT.
(TestCaseNo., TestExecComplexity, TesterRank)—L— Effort  (3.2)
it B — R TR RIRMT NS G RPIPL fG UUR R A TR S
HERFMEXRFNSHALENEEREREARSITHE, FEEENR
BR¥E. PEEHEAIMANIRE, I TREFEARN G Bk AR LR
SRR . AR FAPLE 2 3] o I SR I Bl 7 ka7 SRR AT VI gRm
23, VUHIER B BOR.
BidHR, RITUBIBTEMNREGFTREGTERMEEME. ETER
PATZARESE, BIREFPITRE S LR BT B — 3 REIE R EBRE
d, UAERRMEH. STEEM REBTHERLEDEFR.

38



LA T T v S UATS' S %3 % ATSROKHMRANT THERGEERY

WA
¥E

wEILER
CEAT

(man-hour)

WAPAT
RRE

AN 5
RIRFRE

3.6 STEEM HRMLE FiF2 E

3.4. 1 IR BHLEES

X EHL (Support Vector Machine, EiFEASVM) BHIR HV. Vapnik& &
SR M B s, BILAEVCHE(Vapnik-Chervonenkis dimension)3 i 7 45 #4 RS B />
FEERMZ b, REFROEREBREERNERENE N EIKELE,
DARAZR A B AR AOHE B M, BN I BRI ERF— A8 %
8%, IFNENHREEEAREBRREERT S AE, CELFIAEEH,
TSR T ERET P HABISE, NIRRT LM RMENIEE
),

AR SVM ZE BB R MLV S 7 T AR S T SR R, FF R AR SE Ak
“HBR” R “I%0)” BSHEEBRMRNE TR, HE SVM EIRLHEEIHS T
R T IR AIPERE.

FA SVM {5t 1A i B0 BAR R Rl — AN R A RS , SERA 2 R B
WA B E R REEM AR EREE . SVM ERRAEE LRI 24T
o B LUF SR p A3
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WL K #6018 3 B35 EFLRNRARNAIT TARAEHR
$—, SVM ERREANBERT, BHRREEHAEEMMATHRLET
AU RHEA-T LT KA RUE, WD T HI D237 HoLa RetEs
B, EWERETEFFERTRMERE, SVMBREFBBRTE—, &
KB/IMRERBNA:
$=, SVMEiddekttpy, IBMATRIKBIRBH B — AN SRR EE M,
MTEEH E LB 8.

3. 4.2 STEEM #RIER ST

VIRFE— PP 5L STEEM #ELHAT TEMKERBEME 3.7 B, B
FHASHIR:

1. REERSH

R A —IRREG T R E P OIS ERIRAA A RSE R
FAFERRR, XTIRPTERE, FEREILRME R F#T 2R
BEZ BRALFER, RS EE: Rk nERRIE, MXER
RUATIF S EBARES

2. BRI s H0R

N, RIETE NIRRT R B E X 25 E #2850
TR, STTFRRREAMMRBITERENTE, b TG LEEEmMTE, &
XBEEREFREE, LRSI A RRGREE AL 4 #%T0 B BT FK
AR E AN ERIP I ERANME. oA AR G P
REHPAT R —IRE A TR SEhs TIER N H);

3. BEmALE

MBTUE R 2 R HIRE— SRR EIE, HER T SRR TN ERE
MR THEAS KT REE, FEEEVIGEROBEMESENE. REE—E
I RS EARE S A NZ%E (Training Set) FIMHEASE (Test Set);

4. Bk

i — & E LM FFEMBEEI TR, W WEKA 1 LIBSVM &4 5 #



A NE 21k = 2R84 %3 E ATLRAORGMAPIT THERGERRE
T

5. REHARE AT

BT RIREXHE R R TR 247, (] MMRE, PRED(K)%iRE /M
Fk, ¥R % BRI AT R, SRR & SRR R — S

STEEM AR &t v ot 72
[ W i} 14 i ¥
B 58 #B® # H
® i il L i 4
it " B " Ak % 5
2 )4 i1 ¥
H %

& 3.7 STEEM Bifi g2 it i E

3.5 KFE/E

AHEANBTETFLROKANRIIT TERSEERKE T, 2 TH
Ry Tl RNAEARE, HEMERTWREFIITRENHRS,
KRB EN D~ EE TURRAGIEE, WEAPATERENREN 57 Rk
BENZGRE, HEXTXTREATENERIFE, BRENMHTHREELH
HREASER, AEREANSY. KEHRLRYYE. ZRETMLEE,. HiEI%H
FHRESTERLED
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WL KSR L2083 % 4 ¥ STEEM fEXSMEAA R KN A LA

$4EE STEEM 7E 3 &Rk A 5] B M A SE4)

ABENBTEXEMRMARPERGEA STEEM HRFEE, #xEriK
HRZEHMEARENAEHPTREPR=ZATER, REETZARTHEMR
RSO FEX R AT VIR, SRR RS RS -

4.1 LBRAFTHRNA

BARREA T A EEAMRTET BNARTAT, BOTHRAFRER
WARIRS T IME BEAR, BZERITHIRERL S IRE ITBIRALE, o
TRAHUH AT KGR T 0N ARG TRARE S B, fENEEE
W T AR, EEXH, MRS RS> SEEANH .

% T EFMZEANMIRRLA STEEM 48R, AJCHS AL T SRR LN
AT — L4 A

> HAH 5B

BE, SRHARANLSEEMLBRE . UWRERS W6, RARER
BHAK P RTTARRILRIES, HBYE P B i B R RS S TS R % . XA
BREBMRAARXHESHMRE — 2 TR, 4 aEREFMTRAR T

> M EHERBER

ERERSRAGRET, — NIRRT RSB RHERFE RN
BER, WG EHEEME R

> BAKEEER

SHERIGRABREELEHEEANITE (Oder), FABERX
BEE T RS 5 RS RIS . TIRBI#AT post-trade TAERIBMER
%, WELBESEENEERGRES. B, EREWAT, SRKERL
MARSEEARNNE, GELTHA, HHRES,

> HIRH RIS FIRELETR
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WL KSR AR 55 4 % STEEM 3 SREAFA R 1R A 306

WTHENEE, SRRTFRFEENEHAMMNENERBERNE. RE
FEERGST EROEAAE, FIAEREP, XTREAFENPMEFEEENEW
RERHREHB K.

4.2 REWAEHIITRE

HE=ZEHNETH, WREAWITRENEA STEEM HEMMA, 8T
WARGIEE, WAPTERERARIARRGEEE=ATE. Kb, DTl
HAGHENRARREEREZINR, ARMERFEE KKK, KRB
BRA hZTRAE L TRENT . UTHEENAMAEZERKRSEART
REMABHFNTREFHOWAPTRAEZ TR REXEMFT S EIHH
R, ATTRIEMEESK SRR MR .

WRPAT B E T2 NFRBAT RN THFEHN AR EE, AUREAZA
FHIRGH, NURETRERENR. RIEMREHEL, BIOMELEEH
P A BRI A0 PRI RE K Thae e, JF B4 AFMMUNR RS, BRI
A=A E A F AR A G N E R AR R mE E.

4.2.1 EFHL

B, RONEZVAABHTT —AMDMEEMERITE, DBE-LBFEE
WAL L I BAHX LB A R0 H W RS N QA RS, LRI HHE
FERVHRERERS, BWHEPITERENE MR, 2T E—WNhxE
RUARAE IR B A S B S, BIE T LRI (Test Input), RZEEFH 2 (System
Process), HHAE (Output Validation) FFHAIFIE (Test Environment) 204
KEEEAR, REF— KA TENA—EAAHEWAEE. WE 4.1 FiR:

Test Steps System Validation

TestData |Input :f> Process ;J> Output | Verification

Business Logics

( Test Environment )

M 4.1 BmiiiRRESKE
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HITL K0 b2 18 3

3% 4 3 STEEM 7EX &b 2 8 9 R A

5 BINX AT R B AR BENREL S X

> JRHA (Test Input)
TR S TRAE® (Test Steps) FFREIE (Test Data) HANFH,

mFE 4.1 iR,
£4.1 WRMAZEZHEE
Category Factors Description
PRRE IR RS R
Number (per Test Case) WP BREH
Test Steps TR MR S BRI
Test Input Dependency Between Steps BIRBEE
TR o 3k B ) S 3 B s e
Number (per Test Case) WHIR R
Test Data AT P T PR B 7 RO
Logic dependency between Data | #.2 ial #1°F3 K EXTE

> ZRGAELRE (System Process)
RGN EIEIENRGRENEZHE (Business Logic) HERERE, W

£ 4.2 B
R42 RENBETELEERER
Category Factors Description
. Business Process / FAEH D LB & E L E
sf::;“s Bt’l_sgn_ess Calculation Rules SRR RN
gic ° -
Data Volume BAEN & TS RBNEER

> KA (Output Validation)
HAHRETESRIEHAERM (Static Item Display) KA HEATH/ KRB (Ul
Actions/Feedback) B A HIRIEMRE, WE 4.3 fis;




A N2 T e SR8 % 4 T STEEM 7E X SR 4R 2 & 1 R A L4
x43 HBREREHER
Category Factors Description
FRAE P E S BRI TR
Output ul Static Item Display BEIRE
validation | Validation TR B R ET A/ R BEF
Ul Actions/Feedback WREXK

»  JRIFIE (Test Environment)
PR B TR, BERERESE=NHFRAIREEHXAHE, R

4.4 FiR.
4.4 WAFEELREE
Category Factors Description
Integration with external WRE P R R B R E 550
applications R R SR RO AT IR
Software Require simulators for PATERRE D ISR R 6 B
Environment execution Tk 1 B A BRI
PATHREH PR AR R ES
Configuration Change HEEHES (WEEENRER
Teat (DB/Configuration file) FGREFRBELHE
Network Condition P47 HRE A Z BN RN
Environment Hardware -
Environment Server Equipments
Performance PATRRE N Z IR G BIEAEAI LM
PATRREF LB P AU R RER
Management Require Support Team due | R SBAXPR A0 B /RO E R
) to Access Permission iz
Environment Specific Procedure for some | 2 &I TR AT RS E M
Test due to Company Policy | —:R{&H:E
4.2.2 AMREHE

EFERITRMER, BRINVEG TR TRURBITRAEEENRAER
%¥. AEEEXERUT=ANE:
> ETHEPELFIHMNERERERE, FNAARASERUEAT
LB RE DRI EBER;
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AN T e VA3 %5 4 B STEEM fER S bR wl 15 A 2451

> HREREZEEREERRE, HAEETENEZEER B 2T En iR
ATJT4H” (“Does it impact test execution efforts?”) HIZ %, H4E “ Yes/No”.
AT AN 53 e SEARER BB 0] B, BATDEIRGE T — A BARUE
(Measure Basis), LLJlIR 25 B8 (Test Steps) T ifii 9 Number (per Test Case)
6, #34E Measure Basis 1E 27, WA kR0 B % i) (large number)
EEIRLRADHIA few) R BRI, IHIEFE Yes;s WRKBLBLM
SRV ERE L DX A, Btk No;
> X TIEFE Yes I, HEGAFEEAHX I E “ Weight for efforts”, Bl4F
A AT E N PAHAT TEBEHOEWEE, H “Low, Middle,
High” =ANMERFHITR A WE (Weight) 2R3 WEEZ MAHL
LR, BNEF XKD ZR (Test Steps), Large Number(per Test Case)
A1 High Dependency between Steps MEAN XA PATHS B WHE K, B K
FIRE®mBBUE (High), DREEMMAUE (Low).
T ) % SRRV R BT A IR A R, BATEL A RB T X — R R
. FEEKME 42 fir.

i9) Fle Edt Wew Insert Format Jooks Data Window Hep -~ 2
Elaasle-ponbeinaca oo L e A o T T
g g =
2 Test Execution Complexity Survey
31
{ Notes:

1. # focus on manuat functional test
2.1t 13 from test eficrts cost perspeclive
4 i3 715 on TestSude lovel :
51
Does it impact
test execution |Weight for

6 Category Factors Measure Basis efforts? efforts
173 Number {per Test Case) A Few |Quie aFew [Large Number

8] Test Steps  [Dependency Between Steps A |Low High >

9}

10| Testinput [Number (per Test Case) A Few [Quite a Few _|Large Volume/Bach File
1 TestData  |Logic dependency between Data_ |N/A _|Low High
1121
113
114 Static ftem Display NA  [Easy Hard

15 Ul Validation |U) Actions/Feedback NiA - [Easy Hard

16

17 | Vanidation Business Process/Calculation Rules |N/A _ |Easy Nornial Complex

18 Business Logic [Data Volume HiA  ISingle tem  {Multiple itemns Large Volume

19

20 ]
21 Integration with extemal applications |M/A Loose Coupling|High Dependency
j22! Software  |Require simulators for execution A IRequired
{23 Environment |Configuration Change: DB/Configuratidh/A  |Required
124
{25 etworkCondition Bad  |Good
| Hardware
[25F Test [Senver Equipments Performance  1Bad  lGood
F27 Emvi Environment
i Require Support Team due to Access
28] Pemissi A |Required
| o Specifcial Procedure for some Test

25 Eovionens due to Company Palicy NIA Required

30

Bl 4.2 PIABAT R 0%
B, BABOREIT 30 IR, HPAEREEN 27 4. AARKiHER0T

46



HHLKFM 2 AR

3 4 7 STEEM 7R &R A2 =) 00 ) el

REUR, HFFIHTHTEMERETERIRBELERE Yes 1 No AL, B

BEIE, &+ Low, Middle F1 High A%

K45 WEAPTREMERBRAERAER

Does it impact test
execution efforts?| Weight for efforts
Category Factors Yes No Low |Middle| High
Number (per Test Case) 26/27 1127 4 19 3
Test Steps
Test Inout Dependency Between Steps 26/27 1/27 7 8 11
est Inpu
P Number (per Test Case) 26127 1/27 4 20 2
Test Data
Logic dependency between Data 22127 5/27 3 5 14
Output tatic item Displ 22/27 5/27 10 12 0
VUt Validation oie em Display
Validation Ul Actions/Feedback 24/27 3/27 3 10 1
System . . |Business Process/Calculation Rules | 27/27 0/27 4 6 17
Business Logic
Process Data Volume 27/27 0/27 6 7 14
Integration with external applications | 27/27 027 7 8 12
Software  [Require simulators for execution 24/27 3127 5 17 2
Environment |Configuration Change:
DB/Configuration file 25/27 2/27 6 11 8
Test Hardware |Network Condition 27127 0/27 4 10 13
Environment| Environment |Server Equipments Performance 27127 0/27 6 9 12
Require Support Team due to
Management |Access Permission 27127 0727 12 7 8
Environment |Specific Procedure for some Test
due to Company Policy 22127 5/27 15 5 2 |
4,2.3 M5 Guideline

3, 9=AME, HFRIBEFHOARHE HELKE. REAKA:

MBEERGBHEERTUEH, NTEMER (Factor) HHET 80%KH7H
BAFNARSEEIARITHER, BT RER, RAITT U E B IRRITE R
ERa&MEmERTIR.
X TFEMNERHERMNE (Weight), TTLLK Low, Middle F1 High ##:4 1,

N(L)*1+ N(M)*3+ N(H)*9

W E Weight =

N(L)+N(M)+N(H)

He, N@L), NMF NH)Z 514 3%## Low, Middle 1 High #IA .
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LK@ AR

% 4 ¥ STEEM R SR 5 M8 A6

R S AERSRENERHEEFRER L, BRIOBERGETIHAS
—EZRFEN QA RFERTRHBUMEBNARITHMEEIRHE (Scale, 4
& N/A, Low, Average, High WUFMER, RIXNTFHE 0, 1, 2, 3), MR
EZE R R AN EmE WAL —.

EZSRKHAFNA STEEM BEKEERABIITENME Guideline 1%

4.6 Fi7R:
# 4.6 WRAMATEZ LR Guideline
Scale Measurement Guideline
Category Factors N/A| Low | Average High
More than
Test Steps Number (per Test Case) 0 | Upto5 5-10 10
Upto More than
Test Input Dependency Between Steps o 20% |20%-60% 60%
Number (per Test Case) 0 | Upto4d 4-8 More than 8
Test Data Upto More than
Logic dependency between Data 1] 30% |30%-70% 70%
Output . . . More than
Validation Ul Validation [Static ltem Display 0 |Upto10} 10-20 20
Ul Actions/Feedback 0 {Uptod 4-8 More than 8
' Needto | Needto
System i Business Process/Calculation Rules | 0 recalculate] recall
Business Logi
Process More than
Data Volume 0 |Upto20| 20-100 100
Not very | Extremely
Integration with external applications | 0 | Stable stable instable
Software Simple | Average | Complex
Environment [Require simulators for execution 0 joperation] operation | operation
Configuration Change: Need to Need to
DB/Configuration file 0 | reload restart
Test Local
Environment| Hardware |Network Condition 0 |Network| VPN Remote
Environment Wait time Wait
Server Equipments Performance 0 | <2mins 2-10  {time>10mins
Require Support Team due fo Wait time Wait time
Management |Access Permission 0 | <iday >=1day
Environment |Specific Procedure for some Test
due to Company Policy 0 | Simple | Average Fussy
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WL KF 24083 5 4 % STEEM 7EXSRAAH2 5] KA S

4. 3 BB K pikh #

BE LW PR EFPTRBMEE, BRIVJHHREZSHKA AR ABY
i H i £ AR BOE, B WRAGNE, IRPTRAE, WA
ABSGREE, URTEHRZHSAEFMELH TR (B man-hour HHLL),

FEIERFF AR BUR SR AT, AT 2 R WIS 12 AT E AR BRI B s
T, AL E OIRARBTET STEEM MBS, ABRRHIRE
BIITREEANTRNE NE R, DURKERIRSE &2 5 RE0E.

BIEHAY L, RAVEEXLHEIRERT 130 AEBEE, XLEHEBK
BFdZ—E500hLURAN, FRESTEAFABRBXRENIAEXR
HIHE, EET SR EREE S TR,

BA Excel RIDFIXLRAHE T REAREINGHIEIE, SR
RASAT R E N B RERENIT O SHANKNERR, BEHENEASANE
HIRRPAT R AR

4. 4 FHE I Sx

. BFXFRENEETIERERAMGE R E BRI, RIS
i i 5 st SR R R MLA% 2 3 P I SRR 1) BT Bt AT U ke

BEEEANGEIEE LB B X THREME ST E KT B RE S,
S T18%| STERM R p0 T BLLIESETE, RIRAT 5 imEmidi. &
FiZidE, 8%, BATKX 130 AEESRBFTBS: WEHIEE (Train set)
PRBAEE (Test set), REETINGHBIEERTISHHBIERY, BFAENRA
HARE LR E R,

¥ix 130 A7 e HIEE R TAERN RN EDBITHF, RENPEHH
BHMER 4 OREEEIE, BE 44, 8 A5 128 A% 32 AXEHMN
REE, TR TH 98 BRI NRBINGE.

ASCAERT WEKA TEBITHIEVILZ. WVEKA L2 R EHE R
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(Waikato Environment for Knowledge Analysis), WEKA {E—ANFFRUIEHE
ERITAEFS, &6 7T KBEKIBEEIZEMES KNS EITE, B0t
ATPUALER, 4326, A, B RERHM LR TEH 38 H 2 S _E AT Ak,
WEKA TRV SR N ELFE ARFF 1 CSV %5, ASCHI I SR B AFAE Excel
THEA, WTHZERF A CSV &K, AATLUERMEA WEKA TR, HTR
MBXFR, AAFIHHEAR—NES, BEmE 4.3 .

R

1 |ComplexitCase Num. Rank Effort

] 103 1 2 1
23 49 10 4 2
4 65 14 3 2
| 80 14 4 2
o] 65 15 3 2
2 65 19 3 2
78 65 20 3 2
a4 72 6 2 2.4
cig 65 9 2 2.4
el fal 10 2 2.4
s 65 14 2 2.4

& 4.3 WEKA #iA 31

£ Explorer #AEIMIFT, R TAMKKIIHEE, 237 R: Preprocess.
Classify. Cluster. Associate. Select attributes. Visualize. B {&#:{EitL
BA:
> {#H] Preprocess THJ Open file #ZHFTHBEHIRIGH 98 410 5 5
BN, ZEER LR B ZBIREm — AR, mEMERA
2R, ikt — SRR gtR’, AT HESEE T — S
K. FEATSHETHE 4.4 Fir;
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a 3.5.7 - Explorer

= il Lt = R | |
( Ren | i | |
| Remaove | f | |
e e B i e S ) | |

. o o

9 ‘Q:“'C

4.4 WEKA Explorer - Preprocess

> WEKA {84338 (Classification) f[EIJH (Regression) #HAE “Classify”
I . 7E Classify TEHFMIABIEE (Test Set). WEKA RHLT PUFH
WERG R, Sk HERERAIESE (Use training set), REEEFIIH
JiREE (Supplied test set), XXHIF (Cross-validation), H¥R#H
WIES B H— € L BIfE A M REE (Percentage split). A T{RUEARK
MERHERETAZTHRSH SRR, FCKAT HHXXRAE
(10-fold Cross-validation) REFEMIFAERE, WHE 4.5 PiiR;
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¥ Weka 3.5.7 - Explorer
Program Applications Tools Yisualization
=0 Explorer

Preprocess = Classify | Cluster  Associate  Se

Use training set

Supplied test set
+) Cross-validation  Folds 10

) Percentage split

] More options. .. !

Kl 4.5 WEKA MR 7 Rk F

» 1E Classify FEFRAREERITEIE NG, FiXELOIOHTF, KRR
BHKE KA SMoreg, RASHMZRECED kB LK AEE RN,
HAAA:

> g “Start” BIFFREEREIZ%, SGRBEAEF DT ER, TSHHE 4.6,

SRR BARR:
Correlation coefficient 0.9234
Mean absolute error 2.1635
Root mean squared error 3.2465
Relative absolute error 33.1025 %
Root relative squared error 38.7605 %
Total Number of Instances 98
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% 4 7 STEEM {3 &R 5424 7 1) 13 se 41

= Weka 3.5.7 - Explorer ; - h i < KE‘W
Program  Applications  Tooks Visushzation ‘Windows Help

| s Explorer -2 %{;J
Praprocess | Classfy | Chuster - Associate | Select attributes  Visuaize
| Classfor

1
|

| Choose  {SMOveg -5 0.0020 -C 20,0 -7 0.0010 P 1.06-12 -N 0 K “weka.dassifiers. functions, supportector Puk -C 250007 -0 2.5 -5 2.5

| Tast options Classfier catpot {Left-chck to edit properties for this abject, right-clickj/Ak +Shift +left-cick for menu |

| (O Use training set
3 Supplied test set
(5 Cross-validation  Folds 10

-~
=== Run informstion ===

Schene weka. claszifiers functions. SWOreg =5 0.0020 ~C 20.0 -7 0.0010 ~P 1.0B~12 -N O -K “weks claszifiers functions

| R ation A Survey on Test Execution Complexity-Train
| (O percantage spit

Instances: 98

[ “ore options., Mtributess 4

j Complexity

:‘ {Faum) Effort v Caze Fua
Rank

H Start | Effort

|- Resuk bst {right-chck for options) Test mode 10-€614 cross-validation

14:54:36 - funcbions, SMOreg
14:54:49 - Functions. SMOreg
14:59:00 - functions . SMCOrag
14:59:12 - functions SMOreg
14:59:26 - functions.5MOreg
| 15:00:58 - functions. SMOreg
15:01:20 - functions . SMOreg
15:01:30 - functions. SMOreg
15:01:40 - functions. SMOreg
15:01:59 - functions. SMOreg

=== Classifior model (Full training set) ===

SMoreg

Kernel used
Puk kernel

Support Vactor Expansicn

1 15:02:24 - functions. SMOreg

(norsalized) Effort =
15:02:35 - functions SMOreg

15:02:46 - Functions. SMOreg G
15102156 - Functions, SHOreg 4 -18.7869 # K[XU), X)
115103106 - Functions sMarag TR ~1.6597 » X[XG), X]
15:09:14 - functions.SMOreg || + 20 + X260, ) vi
15:03:35 - functions, SMOreg wiliig >
i Stakus

& 4.6 WEKA VIlZ45 R

4.5 STEEM ¥ 74 BRS040 7

4.5. 1 PR AE

ESEbR, FHIRZ KRRV A TAE B EER MR . A0
Fi T MAE, MMRE #1 PRED (k)% = #1775k 43 47 STEEM L 51 () & 20 F2 g )
[491150]

o FHILIEHIRE MAE

SEY 4R R Z (Mean absolute estimation error, Bi#k MAE), i+ AR H:

T
Z abs (Estimated, — Actual,)

MAE = - 4.2)

Hr,
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T = NumberOfTests

o FIAXHEH IR ZE MMRE
SEHJHISHE 1% 2 (Mean magnitude of the relative estimation error, f&j#R
MMRE), EiFERFmEENERRFRNTEZ—.

T
> MRE,
MMRE = ’H_'f_ : 4.3)
e,

Estimated, — Actual,
Actual,

T = NumberOfTests -
o MRE HAEXEANGHE k LS EFIE
Average percentage of estimates that were within k of the actual values, &7~

2 PRED(k).

MRE, = abs(

)

T
> (LifMRE, < k,0,0therwise)

PRED(k) =+ 7 @4.4)

He, ZFEE X F MMRE.
BT X SRR, RATTUAFEAHEREE STEEM HAEH
fHEEEE.
> fEFRRAIN STEEM HE, RERMNEBHA LA —IR/MRE
> 4{EMA STEEM AR, REFEHLME 25%40%CENMEHEERR T
AHRE

4.5.2 SERE R AT

AT RS AT R A T T, &304 32 ARABBEETFH S
BTHA, RESHFAE STEEM BAMETRRLR, B1F:
Experiment1: Bl 32 ZHE0E & A ERHALE;
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Experiment2: LA 32 %045 KBRAE R LR,
R AT ST AR =FREHE MR SER R, WTLLES, R
R R A GRS ER R TR T AR EE, STEEM AN TARK
WRBREEBARTREH—BER, I B MAE 47 2 man-hours, XMHRE
X F L bR TAER MAE R RAPAT TEER G, REETWUERZN. Bl 75%5H
ZREW LT PRED0), XETERMHEER L, BE—MRAMRE.

# 4.7 STEEM HEISLRZE R ITR
w42 | MAE | MMRE | PRED(25) | PRED(40)
10X BIUF | 2.16 | 33.10% N/A N/A
Experiment1 2.05 | 35.58% 75.0% 87.5%
Experiment2 2.45 37.85% 56.3% 75.0%
4.6 REE/NG;

AR DA TR A T O BN AR T SSIBTST, DURSRIPAS T
B RAIGAZATNEFHAAEENE T MARENREARTREHZA
TEE, LRI AT RIS RS A REGRE, MR AR
HATEIEVIGE, X BABBINERBAT TR, I8 TRIFHME
R,
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#53 STEEM 7E R 410 H W08 # H 1 B s2 4

FEXEEMRAAFNIEET STEEM KA /G, TATHI AR ZREkRx
AT ABIRATE A TAERE—ENSENRD . AENATEZKH2L
A AR — N SEBRTR E QA Cycle A STEEM SREIBHATINAHAT T/EB M,
FIEAE L RREENSTR, SRR ERLE,

5.1 LRIMHERNA

FIXRouting 5T 5 =5 K458, £%F FIX(Financial Information eXchange)
HEHUBBE RS, AZSRMIAKZER (Customer) MALA (Broker) Z
R 5 BB . REThAEWE 5.1 FiR:

Broker A

[ouueyd 1e3qIesr]

Customer C . Broker C

B 5.1 FIXRouting R4 TIEEH

FIXRouting 18 T =AM (instance): EQ-FIXRouting, FX-FIXRouting
FO-FIXRouting, 451K ZMAMIME (Equity), SML (Foreign eXchange) A #f

36



HIL KW L2418 3 35 5 ¥ STEEM 7E 24150 B JHVE B (9 M A S 41

B (Future and Option) A5 RHEH BB (Routing) F¥:# (Translation)
fR%. Hd, B=H%MH TT B ttConnect, ttMonitor, ttAlert =MERAM, T
EQ-FIXRouting, FX-FIXRouting #1 FO-FIXRouting HI%# Ak I EE RET
ttConnect JRELIAT. S, 7€ EQ-FIXRouting b, ET ttAlert SLBL T RTDM,

BV, AIM il OM &MUMELR, FRMBIVERARGH —LEHRTR. FRRAES
A 5.2

FIXRouting Architecture

FX-FIXRouting EQ-FIXRouting  FO-FIXRouting |

Routing & Transiation

5.2 FIXRouting Rt 45 # &

5.2 BEIN

B WA AT, ¥4 FIXRouting T H AR E T E =84 TT RELIMH.
Brid, R TT ARBFHRAE, FHERMKGMEZEXRAXANFHREAERE, &R
ZEM—AEEAEIEAR (Regression Testing) R IFREHITIRERTIER,
XA E BB HEFR A TT Upgrade QA Cycle. ‘BEXifiss R4 FTH K instance,
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AR, FREEAY RBOMREARRBEEK, KRS I
XA QA Cycle FF MBI FFAS R I T RAMIPR.

A3 Bl FIXRouting T B £9355% TT Upgrade QA Cycle H5 &, itid s
STEEM MR STBLRRH RIFI T 4 RS AR A 2 T4k .

5.2. 1 BE R TEH
BWEMRTEE (Test Scope), FZEAKHE T R3S AR IR A B AR T Wb Leds
31, —MATLIMRYE release notes SRF W7 . FIXRouting ff] TT Upgrade QA Cycle K3l
REBEEHE:
e TTGUI BES#EIETR (TT GUI Regression Test)
AR EREBET TT 19 web WEEMAERLREY, ERRAFRERS
3%, BERIEHEIEHH Connection, Notification Rule, I /AENIRER
IEH% . ¥ R BIPAZEEH R : TT_GUI Regression_Test Case.xls, 3£84 252
PRI
o EQ-FIXRouting
e  EQ-FIXRouting: SFIM simulator LI B sh L3R
e  EQ-FIX Translation: [f] b
e  RTDM Testing: ¥ REIMIREMHH: RTDM_Test_Casexls, 3
B 122 MRS
e  OM Testing: #HREIKITREMH: OM_Test_Casexls, IHEE 56
AN BB
e AIM Testing: #REHITREMN: AIM_Test_Casexls, LEF 32
A A
e BV Testing: WAREIHINREMN: BV _Test Casexls, HEF 19
AR
¢ FO-FIXRouting
e  FO-FIXRouting: ZF|H simulator 53 B Zh LA
e  FO-FIX Translation: f&] L
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¢ FX- FIXRouting

e  FX-FIX Routing&Translation for NG: # & E| R EMH K : FX over
FIX_NG_Test_Casexls, 364 102 MR

e  FX-FIX Routing&Translation for Legacy: ¥ R E|IMRAEHK: FX
over FIX Legacy Test Case.xls, L4 92 /4NUiR )

5.2. 2 BHHEIRA R

EREERAHIS, WRARMRARTEESNHELE. Bk, %7
# QA Cycle 2§, EE 5 HHMRLLHIRA BT LS 5 KM . 4H%F TT Upgrade
QACycle, HEAMRAAR, RAVAMAR A, B A CKIBR. RIBARN R 2
SGREMEL, BATTUSMARRRRESS A, B, CHEANHTRIN

5.2.3 THEEME

HREFMRGEERMRAARZ G, BATATCLFFHFIA STEEM AT T/E
BE5. LUF¥LL TT Upgrade QA Cycle 4k RAR N B IR S B L 2.
> AR E DS RN E MR E

TEABAMERIRRER, NFEL2ERAFLIRMESY, R IERFH
BEE, HAERCTRERZR. MRABRESMERWE 5.3 Fix:
> S EMREHERARRT TEREH

BRITER, UEBMIREGNERNR, REHHE=TURAAR A, B,
C 4 BB PAT HEH T E S /D man-hour. fHHLERUWE 5.1-5.7 PioR:
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% 5% STEEM 76 846550 B B3 & 2 10 5 A s 4

) Pe Edt ven fret Fomat Took Do Whdow tep

A i B CIDIEIF _© H [REREE M N
TTGU |y [ Bv | oM | RTOM nxgdnng FIXRF;(l;ting
Factors scale Weight|Regression Lagacy NG
Number {per Test Caself NA[L{MIH| 3 3 11113 2 1 1
Dependency Between
Test Steps Steps waluiminl s 3 13213l 2 3 3
Number (per Test Casefl WAL [MIHI 3 1 21112 2 2 2
Logic dependency
| 7| TostDets between Data | NA|L|MIH] 7 o {1 ]a]1] 1 2 2
8
i 9 | Static tem Display JMAILIMIH 2 2 1 2412 1 2 2
| 10| UF Validation | U Actions/Feedback | NA|L|M|H| 6 3 703 1 1
11
Business
12 i Process/Calculation JN/AJLIMIH| & 3 11213 1 2 3
13 Data Volume NAILIMIH] 6 0 I O 2 1 1
14
Integration with extemal .
15| applications NALIM|H] 6 3 2loflol o 3 3
Require simulators for
18 E"sv'i’zm“ execution naltimin] 3 1 21212} 2 3 3
Configuration Change:
| 17 DB/Canfiguration file |MAJLIMIH| 4 0 0 jofi0 2 4 0
18
19 Network Condition |NA|L{M[H| 6 3 3120 1] 1 3 3
Hardware Senver Equipments
20 | Environment Performance NA|LIM[H| 5 o 2lole} o 2 2
ral
Require Support Team
due to Access
| 22 | Manag t Permission NAJLIMIH] 4 o 6 jojo 3 3 3
Environment |Specifcial Procedure for
23 someTestdueto INAJILIMIH] 2 2 ejo]¢ ' g [
4
25 Test Execution Complexity 103 101]76]107] S3 130 136
5.3 TT Upgrade QA Cycle % BiREMPITHIE
2 5.1 TT GUI Regression #lif TE R EH
. Pt
WREHIITRE
WREALR | WRAR THhBMEES
AARA | ARBAT | WAAR | @ (manchour)
=N =}
PIBE | B2RE | R&GEE
TT_GUI_Regres A 252 103 4 29
sion_Test_Case B 252 103 2 32
C 252 103 1 44




BT R WA 0

3% 5 % STEEM 7E A1 H S ER N A LA

# 5.2 RTDM B LERSBE
AEHLH FRAN R MRt R ITHREES
e PRA | PERBAT | BEAA R £ (man-hour)
BIsE | BRE | RGEE
RTDM_Test_ A 122 93 4 23
Case B 122 93 4 23
C 122 93 1 24
RSIOM PR TEREEME
iREH B R FRAA R MR AR EBHESE
SF I
3’ T | TR | WRAAE | 3 ¢ oeienr)
FiEE | BRE | REHEE
OM_Test_Case A 56 107 2 7
B 56 107 2 7
C 56 107 1 8
% 5.4 BV QR LERMAEAMA
FHREH LR AN R MuRHTRR B HYE
. s T
PR | PABAT | AN R 2 (man-hour)
BIEE | BRE | REGEE
BV_Test_Case A 19 75 2 6
B 19 75 4 3
C 19 75 1 6
R5SAM R THERGHEE
FREH LR FAN R itainiiiaiti THEMHESE
s I
TR | WEABAT | R AR B (man-hour)
BIEE | BRE | REGEE
AIM Test_ A 32 101 2 8
Case B 32 101 4 4
C 32 101 1 8
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% 5.6 FX over FIX NG #iX T/E B A HE

WAEMHLE | WAAR HREHAT R FBRMHES
I
: WA | AT | WRAR | @ (man-hours
blgE | BRE | REEE
FXoverFIX_N A 102 136 4 18
G_ Test_Case B 102 136 2 21
C 102 136 1 22
% 5.7 FX over FIX Legacy i T /e B {58
EfaH | WEAR akiiailiaiioi -8 91 45
s s T
MR M TR [ WEIT | WAAR | & (man-bourd
IR | BERE | ASGEE
FXoverFIX_ A 92 130 4 14
Legacy _ B 92 130 2 17
Test_Case C 92 130 1 18

> P EERIF O EAMATE IR
RE_ ERMEHLAR, RITTLUFH, T RTDM f OM AEAERS, AR
AR TAER R ERBAR, X FHAAINR, RNRBSEEQIRAA R
FEHEIEAE TR, Eit, A0 DU B TR S B BRI 4R
HARTAERNERL, RAWRARFTLL, FRWE S8 Fix:

£58 MATHSESR

FAN R HAES THEBEMHESESRBRN
(man-hour)
A FXoverFIX Legacy Test Case 3
FXoverFIX NG Test Case
B TT _GUI Regression_Test Case
BV Test Case 39
AIM Test Case
C RTDM Test Case 32
OM Test Case
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B, FTPATEAENR, B Fr&fn b S MEHMENAZ 7 AN,
R, FATAT A%k C eS8k B S RIRMESS /R ABh 72 ik B T B9 T4, Xt
Fxd AT H AR TAEER LB B RIMIAN 5 A SR, TR 2 HRET 7 /b
iR SE AR RIC R, JURIR & K& EH KA 5 TAE,

5. 2. 4 | 2 AR
WIE THEREENRKRER, BATTLUER TR, ZERLFINAY, 58
B TT AR AR TEE 39 A~/ it. WBS AJ &% 5.4,

5 i i : 15 H8
el e e s s Semr preniiant SiemiTiw ﬂ?’"s“%”gg
i - TT Upgrade QA Cyde ##%8%#84 Mon 0B-5-5  Fri 08-5-9 | p——
2 FXoverfIX_Legacy_Test Case  18his?  Mon 08-55. Wed 08-57 A
3= FXoverFIX_NG_Test_Case 14h?  Wed 0857 Thu 0858 2 A
1 TT_GUI_Regression_Test_Case  32hrs?  Mon 085-5 Thu 0858 B
150 BYV_Test_Case v 3h?  FI0B59  Fri0859 4 B
=6 AIM_Test_Case 4hrs  Fi0859  Fri0859 5 B.C
| RTDM_Test_Case 24 his? _ Mon 08-55_Wed 0857 c
| 8 | OM_Test_Case 8 hrs? Thu 08-58 Thu 08-5-8 7 C
9 Update Test Case and Design Fi0859  Fri0850 3 A

& 5.4 TT Upgrade QA Cycle WBS K

5. 3 X R AF SR E B B 7 B AR X

BT AERF STEEM AR AT DALE IR Z 3 58 & 3 Hh o AT TAE BT i
8, AERAEWKERIIA S, FEMRMINGEERIRS, HEHA RN
ARGREME —ENESR, XARRERZER, BT DU A iR IR B
RN R, 1558 BN R S A e [R) 28 BE R W RE R AR

FEWCER R EIRME RS, BAHERESALIE TR FHRE, X4
7 4%h A4, UL FIXRouting I B B TT Upgrade QA Cycle A%, FEWELT
X 7 MR EGREIE, ZERZFER 50 44, REBEFIA STEEM RALBET(E
BRI, BERBEFE 1A BB 1A/ LUA SR — MR E R
WA AR T RIS R A BC AR, I RH B A A,
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5.4 KE/PG

AEEIAE LA T P IRAATNE K SERRIR R o AR, SRR e
AR ZRERMEE S M AEHPITIER, HUMREEBEN R IZ
HEIRAT RS, NTTRRAIRRE. MET M EBORAIREETE, a8
FEIAEE. PHURAR. TEEMSEMH TR RI%.
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BO6E B4 RRKRIME

6. 1 REMITie

WA RERREOEETR, HTRANMRBTXEE, HELHF
W, WA TAERTI RIS HAB U 2 TSN, HRHRR TS T MR
HAWRE R ERRATTRERAT S, PR ORRET YIERT BEMH
B, b, SRR TR ER R RS R B E N EEREZ —.

AR EH T RASEAAET T 2 EAFMOTIN, KPR AT
THBBFHEERAEREREERE, EHhT Bl Eam, &
iR T —HETERORAIAIT T/ RSEME STEEM. 3B RINIE,
RATRE STEEM MR T HMION G, F7ERERSIEA 7 A R0 2 R i
7T LBIAHRBI, W8T BFHOEENE. FENA PRI — L EE
TR

S AT SHRRST TARMAE? 8 AR, MR —A RGH
THAEMRL, WRERE, MR, WABTHNRES SR, Wikt
RRRRE TS TR, W MBRIHATEAT, WA LUZE bug 85
WBGER. ToREMRAITR ST R T AT, REART
TR T LR ARXRB RN — N EERS . F, AR
A7 T BT DU AP HOR B B B R R AT

IATAE] T MRAE AT KRS 75447 B ROMAST T e B S
B, RIVRIETHROARAORM RS BRAEHTE, HERAH I
B4, MREARREED SRR, SH MRS 0 AT (5 B I 1) FF
9, EELHTMEMREE LS, WRGEESLEMAEAE A EMRTHE
BT, BERATEMREMNT STEEM MAEENERE. LT MR
BN, IR HRTRCRIRAZ R, RIVEERRE SRR SR 5
FRIOGPMERANK. DT EHTENARIOEEER, RIMER T RRATE 2
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BEAE xR A G RIAN TR . XA AR R 975 R 0T DATE Bh AT A T
e Re. EEAFRT, —HRINME T SMNIEARESTIAEH L]
ATEHE], BRAT LB BIR FRARHAT TN R . RINBEETUARKAETR
SR B A AR AT R BEATIRRST TR E . AN S — 1Pk
BRERMARERN ST ERENTENARLEER, Firdudt.

{1 STEEM AU E S BIFFHIAT? AT LT K EIFHEES
AWES: —AMRBEIETINE, QEESFIRBITERE G, BUHR
B, ®# SVM HEMSHSE, H—MURELLAIRAMT R T fHHH
TLAERTRESUREHAPITRERENME. XRBSHITHEBERZRK. &N
T XY 3B ERERMBOHAE RS, KRESFRS, HOHHRE
R RPAT E BV . E BB EETE TR ERE, FHBLHRE
B ENREFRTREE L, KAET 2B RKERT 130 45
S¥EE. BATRR TRESARERFNANE, FHETREESATERAT
B 74MER. ZRNE, EEMIRAMY, EEUREFPITRENNER
AT LLEZH.

BEIRB, BATERE RIFFHEED, SINT SERMIRREF AT RERE,
R T R BT EEE T RIFOEEAR, TUHENRIT THRRGE
ERAEFEFN. WA RBEEENER, FARRGHEREMEHEE,
FHH BT IRAZ B HAT IR RIFBEFE S B TR,

6.2 RERYE

WMATEATTEH, B7ER STEEM R T — &R RREGHK I
> SHEEATE—PIOBR, EHATUERE EHNF R BRRTUREER
HARBEHBTRETH=EATE, HETEHH
> EFEITIRIITERE AR, EILEMEUNER;
> YRS ENEE, UREMSEEERE
> YRPEHIEE, HEBHH/ARERFHATRIE.
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