-~

FEBAHAEDFE > D@L @ R foa "LX:LF’* Flgt ﬁ‘rﬁﬁﬂﬁf‘ﬁ?
FACE A A B 2 MR AR kAR S AR KARE R AL o @ Ay
PR E AR KT A A A L SRR XA ;{ﬁﬁ%w’a&#éﬂ

mfmﬁﬂLm@wﬁfaomﬁﬁﬁwa&ﬁi»fmfﬁﬁrﬁﬂtﬁ%ﬁ%@‘
P ,Egﬂﬁﬁgﬁw;miﬁéﬁmﬁ [BI[I51[16] « @ 3.5 3 3% 5 5 e
REAT E S dek 2 F U RS EF R F NG IEA LT - Rk sa ko
Risg- Afp- R BT 3 o

diamﬁﬁ?”#ﬁ’@%“ﬁﬁﬁ’iﬁéﬁéﬁ”iﬂiﬁmﬁi,*ﬁ%
LR H IR G o Flp i AEPE Y F R SR R R b e o RIS G AP B
mz?‘]@i‘«;ém»# 50 g EA R AL AAMASED B P EFI L 2 T B
#£ 71 [11][13] »
LA S IR feip M A ARG 0 R R DB B R E R B DT ERY 6 L
A3 A ga2 PARI &7 P AL g BB @A P anRaE

L1 % F &é 4

ﬁﬁ%ﬁ—ﬁ%%‘ﬁ‘?’&Wf*iﬁik@a&ﬁa%@miﬁ&%ﬁﬁm
oo RATHPIEY MR ERER AT '#ﬂ}t.{ BIRE BB &Y & 57 93 % sk
AR R Gy oA AP B 2o D REPRIES G 4 £3F 5P R ARlREARY
LERA - 300 o GBI S Aot A0k cng R LB B ok o ¥ PR ¥ brE S B
% (Incremental development) 3= 3% o #72) erbrig ;8 B 3% > ﬁ* LA A K-E - BB P fRRT
Bk REREFF - Bk A DP F 0 BT ﬁ = b R] & (regression testmg)%ﬁ &N E
FRasE o 2R e ETE T EAE[] ﬂémlmrg o

HA3amt e dn 3 wBag- N2 R AR /?Jpémfé’:];ﬂf%wg K SaS=zl
G o do%k F_@ % prgNB g 2 3 ¥T mw»ﬁr;,mﬁ—sx € ik PlE S A FIPE R o (e

SRS P e S M S SRR Ty *“@%*m%ﬁﬁkﬂﬁ
LR R A RS R BATHREEG ST R FF - BRURGTE S v L
B FBREGORT T I g T R A s F T A A RORET R

v

oo X FRAPREEA F A F g ERPTRIGE ATH S
}E'T' P Nb IE—F-&/)‘ P /E‘JE?*;'J T3 KAJ\ Z g? F‘: 'EEO
A - g e g H AL

DAL= =L YA

=z

SRR A AERAR §

3

N
P
S
g
=
1\4
Py
¥
il

qpm

"P"}

FORFRAEEDTF TR TR ARRAR T Pl £ 49 {rﬁﬁij}i#ﬂa@ﬁ E
ELATFFtkdf2apht A2 A0 R{ckfod F g2 2§ p b



PR EUBFEARY LS A NP AEE A FREE - B FRORRT LB §
T R R B I A e B R - A o A F A e BAp R
FLAEMAREEZNEFAAE TR IR - %pq} D BRI % o 2 BLF — = e R0
RIFER11iv ARERSPEEE %X A RIFF 05 THF H - e
il e E { F - ZB?F'E.“’?I}M AR BRDEF- K ox FP A R o B B
AR R B CEapE PN e = B endR X R PR (Acceptance tes‘ung)?jf‘usu 21 - BREL D

BT - BREOEMRGE B AN 9 A A g Fa T
REE o B AR EF{op st T 4o 3 ‘?UﬁP SR AR AR o R AT A S
gonArt A AF R HE R EA T 0 & ..‘mz'ﬂJ_ FEM A AR a3 FulaE & o
FJp 4§ EATH sendlie s N B R s Pkt 2 BRI A E R the AT Y
* 3 EE%’F‘?%"’}‘%’@% FTrR B EBRRERND 2 D IR P B I RGE Y D F A E
R RANGEHREFUEE 2 F it kR RRIE 0 P o PR R

TR 2 S 4oT CH T - Bl R BRRETAT > T 2 - B R 1 B A 5N g et
AR AN I e S AR e FﬁF"P\ﬁ 4 B e R DRI E D .

A2 N = i‘;;ﬁd FitiEd e AR RIEDS 2 B frl £ K fRemp gt
HWRIETS S 2 iR B2 2% PIRS il kR X R EF 2 AL ¥ =
EAFPIHHE- B RG* IRIRPIRBEOPRESINAL FE S e RGP
BA A FRPRARVEFC R T RFREOEAL D X FT R ES S Ha
FERRN - BRI BN e BEN S AR FIEr s it %k %5
eUE RS S R R S R S IS



NE S - ey
2.1 ¥ F Hd i

s AE BT A éé’uﬁﬂiﬂ%a@dﬁig*ﬁl%if T g R AP e
W RR S BAERER MR P RS L R KRR G L R AR s
7 g <$}ﬁ1J@Jgﬁﬁﬂr%ﬂﬁk’ﬁi:xﬂﬂgﬁgﬁﬁﬁ$ﬁﬁWi?ﬁﬁ7
A - BRI RRRE-F 0 EARGE T AMS AR KA REFRP F PiT-
ﬁﬁmﬁﬁ’%éﬁ AT oo PR AT LRSI P AR AT o

I R L S X P EE R RS PRy E IR Y
%rr%@f%“f¢m§1% EF MDY et 4L

=

R

T
]

o e B AE R PRI S iRl o ﬂAFﬂ%@m&JT’w%a&vﬁ’éi*
e R ARG THBERHPREDT TR FERSIAFFIREL LR
FlF o R P RAFRDER o e ¢ 3 J%@mﬂﬁﬂé’%uifﬂi ¥

TR Pl TR e JE LR 354 R eipliR e % B [1[11][17][18][19][20] - Fpt B & AEF b
FHFIEAFEE TR PR E A R - 2 P RN g £AB
ARG AR PR LG TR F] e

230G PR ET kL EANADD? 20 & 45 et B RS R
R G RURR RRIE NS 20 NP STRH A RAE S 2 R A e KR
B LAl AR Rl ek e oE S R g e

2.2 fRRIGE

X 7\,3&;,1}15— B acky 4 ‘sumﬁw&f T RF R RE A T m,?]FéJ, £
EE RN e ,_Jr_leagram(ﬁr%] Lo )[1]9 4p 910 88 B eh e B R BT R e E o
f"l‘/'%‘*{‘:"ﬁ - B Fy /\F 3 #Eﬂ'}@mlﬁ FARLI U E PIER T bldo F AR 'ﬂz'}\ T
ToF Rkt I’E LR - PR RARRT R R F RARART AR u%@ﬁ%»]zfﬁm
W%?%’%ﬁﬁﬁ%“%mﬂé’ﬂﬁﬁﬁUi?&%@ AR o R
vt - B 0 45X R P (Acceptance testing) e

54



] 1 The V diagram of testing
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® Specification-based[11][20]
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® Minimum flow method. [5]
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faRlzFn Lo KA PFE SR Y F175 0 £ AT 0 & AR * Script Language ¢
S

S R E RS RS N et T MHEE S A L eI p B %
R SRRk &im%ﬁﬁﬁf?— GEEL R A AP ST
PRI R GER ‘ﬁ;ﬁPU£B%i'%E%%wﬁF CERERSR
#?%J{%%ﬁi”xs‘.ﬂf?#iﬂ*\ﬁd%lgl—;ﬂﬁﬂa.izd; B3 pFiE § A b chfles o

Tool Description Company

Win Writing TSL scripts to enable automation testing. Mercury

Runner[13]

Silk Test [Provides object-oriented programming language called Segue

[25] ATest.

Rational  |Generates test scripts in SQABasic, an integrated MDI IBM

Robot [26] [scripting environment that allows you to view and edit your

test script while youware recording.

QA Run |A capture-replay-tool with an integrated database, The Compuware
[27] captured test sequence.is-€ncoded in a scripting language, so

you can tweak the'tests with a text editor.
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32 &2 RIFEE B

A test case is a document that describes an input, action, or event and an
expected response, to determine if a feature of an application is working
correctly. A test case should contain particulars such as test case identifier,
test case name, objective, test conditions/setup, input data requirements, steps,
and expected results. Note that the process of developing test cases can help
find problems in the requirements or design of an application, since it requires
completely thinking through the operation of the application. For this reason,
it's useful to prepare test cases early in the development cycle if possible. [10]
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1 T B :Hb'ﬁ FOARGRE G k0 - R FEBIT 2 R TR

G222 &P RIIZERIFDAASD LG § RN OB F
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BEZRELL %zf]*u{%ﬁ T BB E G AN R - - BERRR AN R
FoBRIDZ RIS VR RRIE s LT RHREEY REDS 2 o F Lo By
SRR A kX - BRI o REFSEH Fpaﬁ{iﬁ\i’rs"ﬁ:]‘ﬁ’ﬁ X denfziz o o
i B oA fj‘u‘«iﬁ WP T ARR R A 2 RIRE RG] o Fl 2 AR AN AR T o @ i
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flm

*. Visustin v1 21 - Aivosto Oy - www aivosto_com - DEMO YERSION =13
File Edit Zamples Help
CiCr+ |

couble average(doukle sum, int court) {
= Calculate average from sum and count *=F

if (count == 11
return sum;
elze if (court = 0)
return sum £ count;
else
return O; & Invalic walue of Count *r

clouble average(double sum,
int count)

[§[+]

Fit & draw | Bl |

Copy Save az... |

r] 3 ﬁi}kf%ﬁ"’\‘*mﬁ”m #% 8]

A TRIRAPFEEY ZRPFE NGV REE oI RAEZ, AP EET R
FAp Y Sl m7?‘]€$?§ I Ry 1 (LA pr‘“%- U'Jmﬁ 4 ‘jj‘%m” ﬁ'&)ﬁ‘ F‘ °
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Il- B s ABR AR ESF T o4l 4977 R R RRIBET & TG iRl E < ’PUYL‘
R L GIRRIRET > A BREAAT R AAFR- 2T HTHET
@ e2brt 5 & R AL 0 B4orkir 3 4~ Race condition 12 2 Dead lock... % B* 4% > 7 i 1%

‘Er
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Node No. 1 2 3 4 5 (] e 8
Case No.
Case1 sS1 S22 S5 S6 S7 S9 S10 S12
CaseZ2 S1 S22 S5 S6 S7 S9 S11 S12
Case3 s sS2 sS5 sS6 s8 s12
Case4 sS1 S22 S5 S11 S12
Caseb S S3 sS4 S7 S9 S10 S12
Case6 sS1 S3 sS4 S7 S99 sS11 S12
Case7 sS1 S3 sS4 S11 S12

IR oL P - e B =

323 K#J/n“ﬁi?} "’ta Ié * F] l Eﬂ

b - o] &4 7B S (Path) 0 AEAE T T BT AL E Y o A g gL
3 4 0 B DM R - BRA e A RRE T AT - BER kg T UK
AFSFEpPEPEREDEI - BREE d- RN IRAET Fehk =P €7 3 iy
FIARR > g7 F B K kg i dl 2R B SR FIIMER € R L Bk RE T eh
AR A LS AR FAER Y R BAHBT R 71T - BT - i)
ﬁﬁ@°§%w%ﬁﬂﬁ&T%ﬁﬁﬁmﬁﬁﬁg%@%*ﬁ endf (ERAR o & F]Ut B ip
AArgend Ta P AEd AT s g e
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PRI RGeS - BRELI BT RaE - BREFHDOATALRR Y X 45

ERRFUN R LDLEL- @8 Y FH hsehd (Ted poAPT 0L gl
Bl * 4 i 5 2 B coff 7 -

SR B

FIF o b33 5w LangtlipliR 1 & A0 e Y FIR TR
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3.3 & GUI &2 4] 42 B

Bt - H A PR &g (T GUI prends (7 k& 2 AR B 5 220 a0 i —
e chff (TR ALK S A AR R - PO F AP R G P g A el 52 e
;FKZ;—"_*_' %o 2 g 0 A 'Faq}"? U%ﬁ ;‘5 2 ﬁLi‘JF Hjj?l]f‘:’é:%/&l i i‘%?ﬁ ! #u Bi:ﬁ?ﬁé_ﬁ%ﬁéﬂ
f‘;é;-;%,,ljr-ﬁ# TR 17» o K- BREREGIRBED T > 4 42 R script ff H

50 0 AP &R FEONMEFETEGEAAC

3.3.1 BRI

BRI S R 0 E L BB R R R - T s R
YoB B FE - RS 0 AR Y AT iR T ,-FK,Q,J T B % o K A R
ehg it R IR B (true) fr B (false) Fukin o B IS RIGE B A0 BE 5 AR S Al A
B 0 o BB AR AT B R BRI IR AR Bl ¢ 3 & 7 - S B (node) fr
fralin s g i (edge) » 4l BRI B e E A2 chin ALgr At 8
(equivalent diagram)B » hymfzdedld 4 & 700 & 5 47 0 28778 driw [B] o 2|80
HEAERS FRAL IR T VL S A= g if-elseif-relser ¥ - MR
switch---case - @ it BB 2 * ** 415 = BT menE 4 A 7 > £ 4 for, while £
do---while = # o Bl 5P 7 4|/ A2R4ri® & 57 if---elseif---else ~ switch---case -

while %2 do while I f&z A ey o

<>

v
End
if...elseif . .
switch---case While Loop Do while Loop
End
For Loop

B 5 i ALR & T2
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FASEY DIRIRE B ) suAp RUCIRAGET > e G RE REILET L 4 LT o
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¥ A
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332 RA R * F 4G ¢ Al AR A K LA

dok b - HFOrES 2R A 2 gt o AP R AR Y A GUIL L g g ]I AR B -
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§ 0 LA § RE AR EnE s B E I @ iE 2T g AR G
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GUI Flow Chart GUI + Flow Chart
Start
v
. Input Password D

7 ¥

Password Password
[ ox || cancer | ——

Show Error oK Cancal

0K ! Cancsi’! ~— —
Bl 6 GUI 4cir i 428

End

PR 6 bl KR - BHLOE A F R o F LR R R FIRELE R
o xR4T [OK]e s ok RAR D ADRT CONIE 2 T o ek T~ 48
T [Cancellje? % » 7 o A3 FE > AALTHERA LA T PLERGLT -
Wl ARR € B 6 ¢ B enir AR - e A P e S F AR B B R T
P Kt QR B 6Bt RIDEloF A AP ABIE BN AT T A RIE R A
Kdod 2
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S LR Ea * CUIREIE LA
1 ﬁ%l » it Fgen ID 14 3 1 e Password 74 18 #5[OK] Pass

2 %?] » ¢ FEenID 2 3 it g e Password #X i 3 [Cancel] No Pass

3 %?] » @ FEen ID 2 3 45 3Eeh Password X {8 4% [OK] No Pass

4 ﬁis?l > it FRenn ID 12 % 45 2240 Password 2% 18 4% [Cancel] No Pass

5 ﬁ%l 4538 e D 11 2 45 3% Password 2K 8 45 [OK] No Pass

6 %?] » 53 D 12 3 45 3Ee0 Password #X {é 3 [Cancel] No Pass

7 ﬁ%] 53 en D 2 2 it Frei Password X {8 4% [OK] No Pass

8 ﬁi%l » g3 D 2 3 I Fr e Password #X {4 3 [Cancel] No Pass

F 2 RIE F )5 %

g 2RV R RO P EREE R Bt A b R F R F R T B2 1552
Pk o @ ERY —‘ﬁ 3 ® i i@ 5 [ID) [Password] ~ [OK]1# % [Cancel]iz 2 i ~ &
dodk NP H B ase A gk iE Rl AT @A 3o

I AR E * GIGE B B %
1 i 7£[ID]> & #&[Password]>[OK] Pass

2 & F2[ID]> & F£[Password]>[Cancel] No Pass

3 it F2[ID]> 45 [ Password] > [OK] No Pass

4 it #£[ID]> 44 :¥[Password]2>[Cancel] No Pass

5 45 3F#[ID]> 45 3% [Password] > [OK] No Pass

6 45 3#[ID]> 45 %[ Password] > [Cancel] No Pass

7 45 32 [ID]> &+ 7£[Password]>[OK] No Pass

8 45 3£ [ID]> &+ #£[Password]>[Cancel] No Pass

£ 3k T AR R R A £
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b B 2N {7 "F,vﬁ;f]% g o FRIPIRE R B g Ak 4o

S LR Ea * CUIREIE LA
1 [ID]>[Password]>[OK] Pass

2 [ID]>[Password]—>[Cancel] No Pass

3 [ID]>[Password]>[OK] No Pass

4 [ID]>[Password]—=>[Cancel] No Pass

5 [ID]>[Password]>[OK] No Pass

6 [ID]>[Password]—>[Cancel] No Pass

7 [ID]>[Password]>[OK] No Pass

8 [ID]>[Password]—>[Cancel] No Pass

F 4 R0 % 0] A

bk B SR > AMB S EAR T RS LA 5o

F
KON AR @ * BIE B %
1 [ID]>[Password]>[OK]
2 [ID]->[Password]>[Cancel]

Z 5 LR R R B £

TR s FpERR Y B 6h ot QIR KA 2D PREER B - e, B
Hive F&d @ % -*z;jf;ffl't‘g]m?‘hl?g A A PIEERHA EA T R e R 3@3@1@;@3@? -

;"I'S/,,\, B Aedg o AP R-B ERL S T

- @A B AIGER ST BAMRBR Aok EF PSR Z EREER Y

B S BAfd| it o if ) %7 ‘”fﬁ“’ hE A Rg o 1LH - i i;llj’u"r&;;xfru DA - R N A
FSETHE RN AN B AR AT P - 30T o gt B ETACE R ifl . else...Z 2 o
G g bl ¢ R RALE BRI (oW T) 0 2.5 B @ 2(0ACE 1Y SR B4y
A2 3 AOTH (T endTat o P R Sl it else.Lifelse.. aE 2o A T LA fEk R k3
Whoeoo— F R EAF 0 - H SR o T A AR PRS0 0 Lo Ay
FREERGIZ L o A F m%]w*wp 4o B8 -

-19-



Casel: START>ID->PSWD->OK->END

Case2: START->ID->PSWD->CANCEL->END

D
v
PSWD
OK CANCEL
End
B 7 if-else example
3 E 1 H) st
i 7 8 P
if (condition A) { if (condition A) {
Process 1...; if (condition B)
} Process 1...;
else if (condition B) else
{ Process 2...;
Process 2...; }
elseif ... else {
if (condition C)
Process 3...;
else
else { Process 4...;
Process N...; }
}

Bl 8 % iF i | gracit

%7 k3% chE switch-case o &£ GUIP switch-case !} e 5 € H 5 B o> “7 o B H
BHr ERESrdE BAdapf k22 s ABERENEING AL XHTE
A Tl%case)’].*‘u’ﬁ A @pathe 224 I KBy € 4ol BI8Y &+ RIIE - # o H R F]A PR

T s

Ris E_for-loop » AV ¥ Lo e § A4 GUI A F F v > g~ 3§
aéw’ﬁaﬁxgam?%?ﬁﬁ»%§3ﬁiaﬁﬁdg%i’?u%Taw@w~
Bl k&7 o 24 FpER R % ¢ 4B P £ 977 o ¥ ¢t while-loop f- do while-loop
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ug}%«'%&z@vg@mgi Lk R D R A AR F L

3 - A % ;% (condition) 1.5t % o 4o % 2 "f:}ﬁ_ EES ;“ SRR el b W e e et i Rl -
s PREAeTR B0 e BRALE QAP AT - & i o
WP ek o)
1 START->ID>PSWD->OK->END
» D
* 2 START=>ID->PSWD->CANCEL->END
PSWD 3 START->ID>PSWD->0OK~>ID>PSWD->OK->END
4 START->ID>PSWD->OK~>ID>PSWD->CANCEL->END
OK CANCEL
5 START>ID>PSWD->OK—>ID>PSWD->0OK~>ID>PSWD->OK->END
End
6 START->ID>PSWD->OK~>ID->PSWD->OK~>ID>PSWD->CANCEL->END
Bl 9 for-loop example
724 ¢ - ”
333 @A v 'f;,z T #’;#'Jmuﬁi?]m‘if L

@ RS g4mxm@&*~ﬂﬂ%ﬁ%ﬁ@ﬁ*ﬁ’

g
oo A28 7 79 £2 %] & #& K (data independent):z B P 97

=R SN S TR

5 M SEREYD § R g A A R b R
?OF R oeniE i 3% (condition)dg g w4V e FT I A AT KPR K bER R T U ’g‘ D IReH
Bl R gk ARG g xS RRRRRIAGR 2 R FER S ok A 2 RIARERIE R
BIA 5 o ok b HEE - P enpR % b R 2 2R 7 R l[;sﬁxfi i g
A A prefre 1B 10 & »4c% node e B4R R 518 node b ¢ & /L node £ 0 @ X518 node
c (¥ it /L node g o F|yt case3 (i Ag A_m 2 R B T pE kR ﬁé;}%ﬁi\ (AR

¢ #¥-nodee +/»\%Velﬁr62’fi{&GUIJ?{:}ﬁPﬁ—TE%ﬁ’ g E R o

Test Cases:

Casel : a-->b-->d-->f-->h
Case2 : a-->b-->e-->f-->h

Case3d : a-->b-->e-->g-->h
Case4 : a-->c-->e-->f-->h

Case5 : a-->c-->e-->g-->h
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Flat g W0 AP GG e SRR IR A A e
& ¥ 7 dataindependent 1k EIJ% WA DT G eb E 1 RRREER BT %
gfﬂ f_'t}_glv{’ﬁ %IE%E‘FJ’ K3V ﬁg%%?giq_ﬁj\. e p o ﬁ_j\%;{«ﬁq ¢ 3\ P gé‘ S

hoim A4 T A Al T 0 AP R Hu BeiE 2N - B s g T A A D ke
(RETEF AR 22 RHE fjfﬁié_#‘iﬂwﬁﬁ?] P e ~ token ~ S ¥4 B iE it N

W

3 ?i'i? token B i » B[S0 L A H_
BEN R * o hopt i FOUEE
hi /E'éiﬁﬂiﬁ'lééﬁ blo R E& 52 \

AR EHEL(TF) 2787 @s TAF, % k& 1 menID femen D> &
[PSWD]ﬁﬂ%‘% ¥ - #1557 Counter #1384 B 4 fr;*ﬁi:ﬂg » & [OK]F|[End]™ 2 [OK]
FI[ID] s+ 3% Fjw 3 il ek 58 o F R Fﬂ.ﬁﬂi‘ Token §i8[ID] € #-ID E % 5 i
Y hiE- B A AP gl BRE T & [PSWD]B*P | #-PSWD ik & i
WP oeniE- B B3k 5 T> % Counter=0 4c » f & % $s|? - 3|1 [OK]p# Counter
g re- o T iRERNERFT LA EIT o R LR D U DB BT A
2975 VoA ETURRR R GlAc R 60

%
?ﬂ.;.
5
N
> =
'l
=
o
(\7“1*‘ h
S
o
=
ESS
2
=
(w
[
-
=
9

I3

I

f
f

ID

(ID=F or PSWD=F)
and v Value(T,F)
PSWD.Counter<3 PSWD Counter=0

OK CANCEL

PSWD.Counter+1 F

(ID=T and PSWD=T)
or PSWD.Counter=3

Value(T,F)

\4

End

E‘] 11 #ﬂﬂ%J/v'Lfi@‘; LIPS kﬁt’fr’ r;f- —-;\

YoB |1 R G| (GR EiRAR)

START-ID (T) >PSWD (T, CNT=1) >0K->END

START-ID (T) >PSWD (T, CNT=1) > CANCEL->END

2

3 START-ID (T) >PSWD (F, CNT=1) >CANCEL->END
4 START-ID (F) >PSWD (T, CNT=1) >CANCEL->END
5 START-ID (F) >PSWD (F, CNT=1) >CANCEL->END
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START-ID (T) SPSWD (F, CNT=1) >OK->ID (T) >PSWD (T, CNT=2) >OK->END

START-ID (T) >PSWD (F, CNT=1) >OK->1D (T) >PSWD (T, CNT=2) > CANCEL->END

START-ID (T) SPSWD (F, CNT=1) >OK->ID (T) >PSWD (F, CNT=2) >CANCEL->END

START-ID (T) PSWD (F, CNT=1) >OK->ID (F) PSWD (F, CNT=2) >CANCEL->END

START-ID (F) >PSWD (F, CNT=1) 20K->ID (T) >PSWD (T, CNT=2) >OK->END

START-ID (F) >PSWD (F, CNT=1) 2>0K->ID (T) 2PSWD (T, CNT=2) >CANCEL->END

START-ID (F) >PSWD (F, CNT=1) 20K-ID (T) PSWD (F, CNT=2) > CANCEL->END

START-ID (F) >PSWD (F, CNT=1) 20K->ID (F) >PSWD (F, CNT=2) > CANCEL->END

START-ID (T) SPSWD (F, CNT=1) >OK->ID (T) 2PSWD (F, CNT=2) >0K->ID (T) PSWD (T, CNT=3) >OK->END

START-ID (T) >PSWD (F, CNT=1) >OK->ID (T) >PSWD (F, CNT=2) >OK->ID (T) >PSWD (T, CNT=3) >CANCEL->END

START-ID (T) SPSWD (F, CNT=1) >0K->ID (T) 2PSWD (F, CNT=2) >O0K->ID (T) PSWD (F, CNT=3) >CANCEL->END

START-ID (T) >PSWD (F, CNT=1) >OK->ID (T) >PSWD (F, CNT=2) >OK->ID (F) >PSWD (F, CNT=3) > CANCEL->END

START-ID (T) >PSWD (F, CNT=1) >OK->ID (T) 2PSWD (F, CNT=2) >0K->ID (T) >PSWD (F, CNT=3) >OK->END

START-ID (T) >PSWD (F, CNT=1) >0K->ID{(T) >PSWD (F, ENT=2) >OK->ID (F) >PSWD (F, CNT=3) >OK->END

START-ID (T) >PSWD (F, CNT=1) >QK=> ID (E) >PSWD (F,CNT=2) > OK->ID (T) >PSWD (T, CNT=3) >OK->END

20

1 START-ID (T) SPSWD (F, CNT=1) 0K ID (E) 2PSWD (F, CNT=2) >0K->ID (T) >PSWD (T, CNT=3) >CANCEL->END
2 START-ID (T) SPSWD (F, CNT=1) >OK=3ID(F) =>PSWD (F, CNT=2)"> OK>ID (T) >PSWD (F, CNT=3) >CANCEL->END
3 START-ID (T) SPSWD (F, CNT=1) >0K- ID (F):>PSWD (F; CNT=2) >O0K->ID (F) >PSWD (F, CNT=3) > CANCEL->END
4 START-ID (T) SPSWD (F, CNT=1) 20K ID (F) PSWD (F, CNT=2) >OK->ID (T) >PSWD (F, CNT=3) >OK->END

95 START-ID (T) >PSWD (F, CNT=1) 0K ID (F) >PSWD (F, CNT=2) >OK-ID (F) >PSWD (F, CNT=3) >OK->END

2% START-ID (F) >PSWD (F, CNT=1) 20K->ID (T) PSWD (F, CNT=2) >OK->ID (T) >PSWD (T, CNT=3) >OK->END

97 START-ID (F) >PSWD (F, CNT=1) >0K->ID (T) >PSWD (F, CNT=2) >O0K->ID (T) >PSWD (T, CNT=3) >CANCEL->END
28 START-ID (F) >PSWD (F, CNT=1) 2>0K->ID (T) PSWD (F, CNT=2) S0K->ID (T) >PSWD (F, CNT=3) >CANCEL->END
29 START-ID (F) >PSWD (F, CNT=1) >0K->ID (T) >PSWD (F, CNT=2) >OK->ID (F) >PSWD (F, CNT=3) >CANCEL->END
10 START-ID (F) >PSWD (F, CNT=1) >0K->ID (T) >PSWD (F, CNT=2) >OK->ID (T) >PSWD (F, CNT=3) >OK->END

1 START-ID (F) >PSWD (F, CNT=1) 2>0K->ID (T) PSWD (F, CNT=2) >0K->ID (F) 2PSWD (F, CNT=3) >OK->END

0 START-ID (F) >PSWD (F, CNT=1) >0K~> ID (F) >PSWD (F, CNT=2) >OK->ID (T) >PSWD (T, CNT=3) >OK->END

33

START-ID (F) >PSWD (F, CNT=1) 20K~ ID (F) >PSWD (F, CNT=2) >0K->ID (T) 2PSWD (T, CNT=3) >CANCEL->END

34

START->ID (F) >PSWD (F, CNT=1) 20K~ ID (F) >PSWD (F, CNT=2) >OK->ID (T) >PSWD (F, CNT=3) >CANCEL->END

35

START-ID (F) >PSWD (F, CNT=1) 0K~ ID (F) >PSWD (F, CNT=2) >OK->ID (F) >PSWD (F, CNT=3) >CANCEL->END
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16 START-ID (F) >PSWD (F, CNT=1) 0K~ ID (F) >PSWD (F, CNT=2) >0K->ID (T) >PSWD (F, CNT=3) >OK->END

37 START-ID (F) >PSWD (F, CNT=1) 20K~ ID (F) >PSWD (F, CNT=2) >OK->ID (F) >PSWD (F, CNT=3) >OK->END

# 6 Loop-while |3 % &) 5] 4

bl £ Flwinrunner# K RURIE 0 F R R R LR T T 4k (T A A
A2 NAGRNG ABER - BAP L BTG T A RIBEE G- B B2 kR
v {:@ :h!— E‘ g(l[}/?ljpé‘% L»"lf7 f;_ﬂ ?‘3’%}_;\{ ;Jl'mﬁ,"J]b m;}[»& 'F/;‘:—Lfiu% E'J#BP\?E{’J
Eﬁj’*pﬁkﬂj\?l‘éll}—',zf%%_ﬁr 4"'&3’-4’” LL,FI&m*B—qFﬁg s PR IK4p b ’;{J@Z‘f‘-"
ﬁﬁ%%?ui,@%aggﬁgqo
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42 B HpEERE R

O IRAR TN JE AL REER D] Phem g TIRE N g R - @B R HHP
EURERE RS T ECAE SRS SRR S NS RS R S
PEB R AR R AT B 2 R OR 4qcR 6.0 b - Bl AR R
FH R R o e A PR TR EURER Y T BEOR A L SR HERICERN
AL o RIS e B AERER G 3F S AR I T enfigii %k > @ 472 3 zero-one optimal
path set selection method = minimum flow method i& = & > 2 ¥ 1 iFzE s 0> 2 Ak &
o @ i%h ﬁ 2_ ¥ X 12 zero-ong s GV iy H 2] Fpt AT - & A P % Zero-One
Optimal Path Set Selection = j# K g B g ik s

4.2.1 Zero-One Optimal Path Set Selection Method

Zero-one > ;= G MM ARG| P - f > @ MR E](Linear Programming) €38 £
%ﬁ—%ﬁi’%%aﬂﬁﬁﬁﬁ*%ﬂﬁ*@mwﬁf’ﬁﬁﬂsﬂw&mﬁ@&%
3R o VTR T ORI R G A - - HEDRRETE P REXE S LT

L
FEUEA A v pd TR RAGE- B2 G- RIEE DA AP TR et R
BHATERERNEIIAE G o 2 f{aﬁﬁ%&{m+%ﬁWﬁﬂ&urp?
@ﬁﬁ&‘;ﬁ’ﬁ%*”ﬂﬁa“ﬂTfﬁi et B AL ~ b RAEE [11]

*
I/}IJ’—:\:}:@GP‘/PFJT%‘ GlenBt & s dek E - BEELL T F - BRREE N
‘;’h/?.‘uﬁi\:‘ 4’5 Mﬁpxﬂj%lg j&.;{—;%b’?—’& m % glf@\")\ % 1'1_ 1 E'Jé\ 0 dopt 7 194
7o gt L2 G & Bheid F 5 (coverage frequency)<E' o #RI G @ 7 0 f A rid S i
S EE - BB - PR AR AR AT

AP TR ARR R A L RIFR G EIINGE o nF = 2R 45
)2
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S1 |S2 |S§3 |S4 |S5 |S6 ([S7 |S8 [S9 |[S10 | sS11 | S12
Case1 1 1 0 0 1 1 1 0 1 1 0 1
Case2 1 1 0 0 1 1 1 0 1 0 1 1
Case3 1 1 0 0 1 1 0 1 0 0 0 1
Case4 1 1 0 0 1 0 0 0 0 0 1 1
Cased 1 0 1 1 0 0 1 0 1 1 0 1
Caseb 1 0 1 1 0 0 1 0 1 0 1 1
Case7 1 0 1 1 0 0 0 0 0 0 1 1

% 7 &BhanaE FaEL

B RSB %Eﬁ*ul& * Zero-one™ ;2 o F AR KAELEI L2 BN 0 X xy,
ie{l, 2, T}, xi¥tp 3 % blCaser o & 8:S S, jell, 2, -+, 12} » 4o % CaseiF 5iBS; A
xi=l, F PIxi=0c 4r%k & 5 - B %f'jf"—?é%jﬁrﬂ RS R R I ﬁ%{j [ E‘Q’»‘FK?{_ S AP
- Ko M ES] b B RN T

X1+x2+x3+x4+x5+x6+x7 > 1, or 1xx1+1xx2+1xx3+1xx4+1xx5+1 xx6+1xx7 > 1
ERARF S EAP T LR H B B BN H D e

S2: Ixx1+1xx2+1xx3+1xx4 > 1

S3: 1xx5+1xx6+1xx7 > 1

S4: 1xx5+1xx6+1xx7 > 1

S5: Ixx1+1xx2+1xx3 +1xx4 > 1

S6: 1xx1+1xx2+1xx3 > 1

S7: 1xx1+1xx2+1xx5+1xx6 > 1

S8: 1xx3>1

S9: 1xx1+1xx2+1xx5+1xx6 > 1

S10: Ixx1+1xx5>1

S11: 1xx2+1xx4+1xx6+1xx7 > 1

S12: Ixx1+1xx2+1xx3+1xx4+1xx5+1xx6+1%xx7 > 1

Pk ERAT uERS U EE R £ NN T
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- — —
. N {
110011101101 1
110011101011 x1 1
x2
110011010001 3 1
117001000001 1]|x = | 1
x4 1
101100101101
x5 1
101 100T1010T11 <6 1
101 100000O0T1 1| X7 }
- 1

#i‘z—’f kF G AR R R K z=xIHx2AX3HXAXSHXOHXT G T AR b aRRE R ]
z s PRz k] ﬁq:,i}K/ TR en¥ kT oo @ inE R 4RI A& 4] ¢ zero-one £ #ic
FAIRFRET o H A7 V40T
7
min(minimize) z = X Xi,
i=1

s.t. (subject to)

1
- BT |
1 1001 1 10717101 )
1 1001 1 1 070711 X; 1
1170011010001 ; 1
110010000011xx4z}
1011001071101 < |
1011001071011 6 )
10110000001 1| 7 1
1
- 1
xi=0or1,ief{l, 2, -+, 7}
4.2.2 Zero-One = ;% e * &2 44 8L
ek f FUESGE N VSRR B ek GRS R e

BT A fERR (1) F BRIEEGG A R k(cost) 0 B QR ERE R BITR
[[2]° s A egRA AP E 4 b — B A e C=[(C)] o ci S & %P E b ehs &
s o PSSR S

34 B
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m

min z=CX= X'CiXi
i=1
MR ERER GBS T UL FFF ]‘wTE *f (coverage requirement array)
R=[(ri)]2‘i Podrk & B REARIRER =l BRAIE 00 ATERA N 4eT
min z=CX= XCiXi

i=1
st. FTX=R,xi=0or 1,ie{l, 2, ---, m}.

A R A ESE AR Y - L ERIOINL cBERIBRE 2 AF AR D
AR § {Z‘Paths‘x\Componentﬂ H ¢ Pathstt % 7 11iE#& m}i)‘;b_ﬁtﬁ » @ ComponentsF|
RETRFT SRS SHBAE 3 ?‘ﬁl/?lpf—“@ ey T AP, ?E’&‘Jﬁi *{'—’”'ﬁ IO oo E e
§§%¥%ﬁﬁ%“ﬁi%&$W’mw*{E%*%&*ﬁ%%°%¥ﬁﬂﬁﬁﬁﬁ
ARAFRF IR A REIE > AR ER IR -

4.3 Zero-One & j# c7iT %

b b — &% Flzero-one™ E G 3F S A w A - B mﬁr«&»)]* L X HAF e R ¥4
FRAZOH vd Topdd £ o S BN EGIAR NS R RS 20 B &g AR
B R o it R 1S % zero-one s 2 K@ E[2] o ABrE IV R T 3 E ehpE S ,]&m g
TR om AF RAhiRe AR {%“%T o BEERIGIL G RGAdEH(Dcs F ~ 2T

AR CRE PRI ARE wJ:asi&E?T*u? PR g e (2)he % R OBALE RE RIREOA
2ond - BREEGE TR PIINBRIER - TEALEE - Gk & 3 A Ecidip
RN T g AEgaRE s B~ cy]*'1 VIR R R o (4)he S RIRE R DAL G YT 7
BOERGEFBIGE R 0 TRURT P g o T S endeis A L SIS
EALR > AP EAYT g ¢ RSB AR o

43.1 I @i e

B G e T BRI T BRI AT o AP RS - BRI R R R
TR SR RERF2] 2 EAm 2 LED

® Rule 1. Surely Satisfied Constraint
® Rule 2. Essential Path

® Rule 3. Dominant Component/ Column
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® Rule 4. Dominant Path/Row

® Rule 5. Zero Path/Zero Row

® Rule 1. Surely Satisfied Constraint

dod R T AR R KL i" ERT ?ﬁ JiE H;,LT}“ VLGS Bk o do T &
PAR3s Ry Ee - BRERENFEER > L FY ﬂ}t;? [P R E A
ranch C1 Cc2 C3 C4
Path
P1 0 1 0] 0
P2 1 1 0 1
P3 1 0] 0 1
P4 1 1 0] 0

# 8 Surely Satisfied Example
® Rule 2. Essential Path

hodk R BAAE RERFEORE R G RBREER G F s RIISBRIRE R G S
Ehlo FREN S A ERNPE  HETe a2 AR m%m]t‘%"&"‘ uaﬂ;ﬁu%
cFEEIVF - BEGE FRBTETENAOLHCI R PLG e g TP
Fx6)0 @ Ple g ClirC3@dmpaft LiEBRIFE? 7 ffp_i f'w,s P1 gc
/z‘pa e T ll:l—:—ig-r:b BV dagrrds HH']%J‘J TL@{E“E_O

ranch C1 C2 C3 C4 C5
Path
P1 1 0 1 0 0
P2 0 1 0 1 0
P3 0 1 1 0 1
P4 0 0 1 0 1
PS 0 1 1 0 0

# 9 Essential Example
® Rule 3. Dominant Component/Column

r¥&=m - B 7ot claplEEN - e 5 CJ g B it g T'L? 114}‘\5\1% o
Fla PP UERRESEERETZRP- B ¢ 7 cl TRREE |- TEF ez LT
g ) ’7@5‘%7@‘;1%7"?\%\;:;"!1@ IORUIJ’L%*“?I};?EA?Q ¢ 37

9.



C2 e bljh- LGB CL # Fl pABAPENER- B ¢ § C2enEbls - T
§¢ 7 Clo P g CLAVRHR 7 B FN P E 8 F bl ffs -

ranch | | C1 c2 C3 c4 C5
Path

P 1 0 1 0 0
P2 1 0 1 0
P3 Vi 1 1 0 1
P4 0 0 1 0 1
P5 1 1 1 0 0

# 10 Dominant Component/Column Example
® Rule 4. Dominant Path/Row

Yok R RV GG 978 Fehn® AREER G ¥ fRF g 70t ;rmﬂ PR S RENE
24 11 560 Pl & 3z Cl4cC3 @ P5¢ 37 ClL,C24cC3» Flp* & B iE# P5S 3o— 27
Mg PLG ehm BgRe g0 0 ATELPLRRT AR

ranch c1 c2 C3 ca C5
Path
P 7 —5— . 0 0
P2 . . 0 . 0
P3 1 1 0 0 1
P4 0 0 1 0 1
[F5 . . . 0 0

# 11 Dominant Path/Row Example
® Ruleb5. Zero Path/Zero Row

ok - BRFEEGY G EROA BRI L PRRE BT F L AR GFRY
S PERRIZ (A §F L AR o BRI N BT OREER GINE T o 14 12 5
blfis B @ P4 LT T eipliEk b iR e B PARIE

ranch C1 Cc2 C3 C4 C5
Path
P1 1 0 1 0 0
P2 1 1 0 1 0
P3 1 1 0 0 1
P4 0 0 0 0 0
P5 1 1 1 0 0

#. 12 Zero Path/Zero Row Example
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FA LI T RPN =T g e A {é_%'u Foif T A ) o] il
FHaEd o % pBAEL ¥ zero-oner™ 3N Rk @ fRohiE B g Bt ﬁ& 2, T L Apr g
(T e e B & RIEE % B ~ zero-one method M & 2T AR 0 F 1T E B A RIE K B
ﬁ*H}%—QrT

TE IJ%‘E@‘—Z& A - AR

—~\

FatenT Bt plEREAEN T oA T mﬁ?

*m\

® %= % zero-one™ jF c Mt @2 S > REFRIREENORTE S

4.3.2 Scenario test cases generation approach

.@ﬁiﬁﬁz%%W“@iﬁ’%@aﬁ%ﬁﬁﬁﬁd”’ﬂ“kgmﬁWJ*@
Boerde e o 2 i A (TeruEAnd AN a8 Il 1R AR m,*jmdra: R ECALE ¥ )
oA 40 %ﬁﬂiﬁ‘iﬂ\ﬁ/fjﬁa BX Pl 2 * F %% K3 7 zero-one method > 78)*]? {37
PRI R o el TGS R AT SR 4 A R TR A
Boiid A €305 fﬁﬁt#/z#wfw ] T} T VAR Rt PR
o R £8P AR RE?

S

FA Pidtehd BARR O BRRFE EXERE O LLEZEALEY LM T R
%“iﬁ?fﬁ TRk R RE 0 P pESA P“ijnm/» BEKEFT - B3m RFL oL fR4Fa 3 *r—&'\w
FLR Bl SR | EL s £ F* 2 o FRIHE DRI R
PIEPE > ¥ UL A R A E - R Fé %éfl[% 45 2T hH - = R pl3E- B function & ¥ - B

B o o G ARITAER G R #Eéﬂ‘mf?@* RIS FRRRE
E %ﬂﬁ:ﬁ 3 {JV m’kgt ’ mﬁlifm* iﬁ‘%;\j—%’xfﬁiﬁfﬁ_?_u

ﬁ%ﬁ%@mo

AR R AR FE TR RS ENE AR - BR RS AR BT %
:,Vﬁﬂo*’;ﬁré/w\gjstu; Q&%L% e enst it B & 4R A e F L E A ML 1k i
TR oA BT ¢ 187 F 6 &t“i%&ﬁv&g%ﬂimgw’*%%?ﬂ;zFé.“ﬁﬂﬁ,g
Bt e s FAAPT UREBA N AL G e D RS RREE N R E I R 2
=

i
BESLRIER S SRR 1 A f‘—;’fé«ré’*'Eﬁﬂﬂf#f’r?'rﬁ’?‘%ﬁu'fi@ﬁfa&ﬂ1

o

® BEUF-BAIBLE- FedHi A LF e P2 5 - B module o

° -

F

D feE B module P i 2 M TR FIARR] 0 R{E 2 p AU P BRAAC
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zero-one = ;£ A 4 B E 1L PR R B o

® Ho i AEd k&R F 4k (E5 module chfs 1Tkt 2 & AR R L B SR
o FE - B AL R ERRERN G B A AT ARR

O Hu AR GREERGELT F R - A DRb FF AR - AR
¢ g—gﬂunjxf o

® FIH Ak UUIEBRHA L) AL EFREF S AT A o L5
A B R o

4.3.3 Illustrative Example

Bip— &0 NPRANE T G e b o (G R o 4o P = 2 scenario test
cases generation approach B3k % % %7 13,{# Function » 4 %] % Function 1 ~ Function 2
" % Function 3 » * i Function e p RE K ERFEZHfE2 (6 B 2 B ERIFES
BE o RET O BRG] 4T -

Function 1 Function 2 Function 3
a3, . ¢S
11:“?5.@3. +¢Dﬂﬁ§i’ﬂﬂb ""Eﬁi’“ﬂ'
CED CED CED
fit1 = FO1_S—=F01_1->F01_E f2t1 = F02_S—>F02_1->F02_E 311 = F03_S—>F03_1—>F03 E
fit2 = FO1_S—=>F01_2->F01_E f2t2 = F02_S—>F02_2—>F02_E f3t2 = F03_ S—>F03_2—>F03 E
fit3 = F0O1_S—=F01_3->F01_E 23 = F02_ S—=>F02_3->F02 E 3t3 = F03_S—>F03_3—>F03 E

B] 12 Function after reduce test case

K * f hEsFunctionshffe fe 7§ — fi > @ i i (000 B 4eTg > 1% To#rid =
Functionz_ ¥ e742 B B 4T o

Function 1

Tg=F01 S>F01 2>F01 E>F02 S>F02 1>F02 E>F03 S>F03 3>F03 E

B 13 Example of scenario test cases generation approach
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EEBEEE ST HBERE ST @ To=f12+2t1+£3t3 o Fpt ¥ 14 #6112, f2t1
cf3t3 % o FIATEORIE RV RS RLE G T B o
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434 i E R B R

Tmﬁ l]"”l’Sq—"{i\."IF’;/ R Lﬁ?rﬁ"‘% PES I":"—iz"' & v ;\,FE;}&_% = ﬂﬂ’tu‘7 F'“mfgﬁn
ﬂfr’l"‘ﬁio P AL = F]rﬂﬁg? 4T

N

® Jero-one™ iE ¢ B AN AMEARL] Y - ;fé s % R AEJE ARMPENE A SN g

s RAM P RS EIEEF R o A AHY P Y KRB R ETREZ6E

Ftsw%pz E A 58 AR Pl sﬁ;“mﬁm 2o AR Emx2"  ma Fipl~
B onZREERGIEE TR PR LR SRR R DI e R dp s £ o

® Fivereducerules : §]* 7 BHRA| i f§ &L > ;é@?l)\ zero-one = j* ¥ B g > R
CEENPER o AFAE L mxncom s FR A 2HEE on S RFEEHKE T ERY
F Fpl ot e fop é%mmiﬂﬁcm EE Vs E

RGP T~
‘--.'57‘*‘5“3*—?”%"\ o A FER 5 mxnxo’ m A
 hEE e 3:’& AR PR E TR
git 3 i—h% V'J'153“1‘E{§9:__¢: -‘-}g"cﬁ% J_fg;’?,‘bt S N

o ;.-

100
ool O Matix Size for
Operation
sl |
70 = O Test Cases After
60 L] Reduce
sol|
/ W Computer
40 Resource
30 L] Requirement
20 L O Computing Time
10l |
0

Zero-One method S Reduce Rules Proposed solution

Bl 14 = 8 i ot

d B 14 2P F 2 aeig o 02 Zero-One = 2 5 A% “;i—?g i E R ﬁ;f])» B R AR
KA > o Z O ME RARRAR S o B A VB olicE e X PR om pE R R A
* T BRI TE OREFER R > ke '\EI'J_‘"]a LEHAREE A A 57 - LR

H iR 8 R4 > % Zero-One = Vi 5 B-ch1 5 7 o
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BlA5 0 % % 46 RRERGIA2 ol Rl B R ER Y TR A LFE LR
;‘E‘Jééﬁ?ﬁ bleng 4 g par i o 1A R P GRSREY WA OT G R DA 4T
BT E AR ALART IR REAF TR 6 1351 R A EItA ¢ e
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52 F sl A

- @V AP RA D K St i R R AR R L R AT R i B R R A

»
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52.1 # & 2 &
2 Toolbar Function Requirements
2.1 New File
® User can open'a new.file'to-create screen, nodes, relation and result.
2.2 Save File
® User can save data of screen, nodes, relation and result to files.
2.3 Load File
® User can load data of screen, nodes, relation and result from files.
2.4  Load Screen
® User can load a screen to be used to generate scenario paths.
® Screen can be any size.
2.5 Node Creation
® User can create node on the screen with attribute.
® Attribute can be name, scripts, or rules.

® Name can be numeric or character.
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® Script can be combining with other testing tools, for example WinRunner.
® Rules can be condition branch and constraint.
2.6 Node-to-Node’s Connection Creation
® Operational flow creation based on user’s operational behaviors
2.7 Independent Scenario Paths Generation
® System can generate all test case bases on the relation of nodes.
® System can select optimal test case set.
Single Function Mode Function Requirements

3.1 User can create nodes, relation and generate test case...etc for each single

function by using toolbar.
Global Function Mode Function Requirements
4.1 User can create the relation between each function.
4.2 Operational flow creation based.on uset’s operational behaviors
4.3 System will create the diagram of the relation between each function.

4.4 System will select the'optimal test case set for the system which is wanted to
be tested.

Test Case Generation Function Requirements

5.1 System must create the entire available test cases base on the user created

relation of node.
Test Case Reduce Function Requirements

6.1 System must reduce the entire test case base on the 5 rules, zero-one method

and proposed approach.
Debug Mode Function Requirements

7.1  User can dump all of the data which is the input or output of all algorithms

when debug mode was enable.

-35-



522 % EiAR

Pl At —f;]"FT A jpiEFwm ¢ ’"Lry BREEOAE itz Bl i A
i%%j‘l_b'%éﬁ il 4 {:}Fjiﬁf EenR (S E R » At e FEF T 4o »GEE ) 'uﬁ"fr' script e &
v

M A R B PRI B L c A PREGEF e e E T o R I
M Ben A E ek oo (@ F R R Al 2 K ‘Lf]*uv opEe A A PR
F bR QR 18 PR %R B > A zero-one method Fef# et o A E @ * LINDO iz Re
27 DLL @ B FfEe ¥ oh A ks 3B Single function mode fv Global function
mode = fHN ik ¢ # * EH# o #r3) 0 Single function mode i*u—«k’é? & * ﬂ ERPRE- B
T oo N EE /F‘JFémﬂ fo iR H enpFiEsk Y L@ * iZ B ;Y o @ Global function mode

RIEE BARBREN G F B H o & ARG Af %*\EF'??%V I e T S W= P 7 it
2 Bl4c®@ 15 -

L
~
b3

/ CharI Data /

Loader
__t _
Flow Chart Operation for
Editor Global mode
Test Case Operation
Ll e Generator Recorder
+
~ Raw TestCases Flo
/ w Chart
Generator
Reduce Rules
¥
LINDO DLL
/ Reduced /
Test Cases

B 15 System Diagram of the Proposed Tool
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e
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5.3.1 Single Function Mode
%%%*ﬁFEM$E—%§a%’$?u%%«ﬁ#*o
Step 1: HF P& plFEE o

‘F{iifi'%ﬁfﬁ%—ifi-t RO G T TSR Y B R B (4B 16) 0 &
-gq—\ in sk f';‘-'/"f 53 S F’“ml’ﬁglffﬂf?'liﬁ IF#"

Main - [Function 2] L3
= Option()  Function(l) —T=Tr

D | | = ] <] > | s | B | Woded | <]
d) ‘ 4 Register for eBay and Half.com l‘afcom'

- afyy —
Registration: Enter Information @) Meed Help?
1 Enter Information 2 Agree to Terms 3 Confirmm Your Ermail
First name Last name

Street address

City
| |
State Zip code Country
| Select State | | United States
L change country
Primary telephone Secondary telephone
¢ | DY |- | ext: | | C | B - | ext: | |

B 163 P& PliEcnd &

Step 2: £ = & Pl end gk

BT kah JAE 2 H g BT R BRAR Y F TG R T A 2
# o bl4c§) 17 ¢ s First Name £~ 8 » (Input) i = > & * 4 7 it § &Ly » &8
o i BEO? AP ER G LRSS BE TR PR S R A RHY LA

@]”m/? BERAHG SBMA L T3 1L T EF RGP
1] EIFS Ry 0 o ATIA A R R aE éfﬁé-frﬂ»%\ik;r&-ﬁ;fv%é I R PLEIERIE
KU 2 P enFALA A /T ¥ b g g P dok i B and s - 2 g AT
Bo{S# R T i %4 = START{e END 56 B & it 6 ¢ § A
V8L o

>—L

wow g B
il <

if#
o (A
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Main - [Step 1 1]

D Option()  Function(lT)

D e || s | ><| [ 5s58 | B 98  moae 1D [BTOIVOZ -
ETaRT B
&}T \ Register for eBay and Half.com rﬂfm
= e
Registration: Enter Information 2 Meed Help?
1 Enter Information 2 Agree to Terms 3 Confirm Your Email
First name Last name
|moivol [IMoivoz | |[mwmzvor mozvoz |
Street address
|masvor  [iwozvoz |
City
|[foo4vo1 [tmosvoz |
State Zip code Country
[[sE01vol t[eEAIVAZ \j [twosvo1 [mosvoz | g:imd Statef
angs countew
Primary telephone Secondary telephone
( mosvol  [mevoz |- | ext: | | ( oot imoeeee |- | = |
Leti= 1695 Top= 12210 = 10050 T=1s

Step 3: = = B3| 8Lz B enfd 1%

(=

i) il A B T e R i AR TR AL

Btz TG R OPIEE B2 0 = %*.a{;é:iﬁ B & b2 ¥ enBf (57 (4o R
i) ]
TAE B PR {Ii 2 B enfd #{A%B ’ﬁ G N ol B WP ,}‘sffuﬁ,&? u,ﬁ;‘ggb

Main - [Step_1_11

e OptiondZ)  Functiondl
D= =l X[~

i | 2 8| Wedem | <]

ETAnT

Register for eBay and Half.com l-afm'

Change country

ot -4
istration: Enter Information Z pleed Help?
r Informartion 2 Agree to Terms 3 Confirm Y our Email
Firstiname Last name
|Moivol -[Noi1voz —[[N02v01 JINOZvoz
Street a(IM
Nusvnl [INO370Z
ciy | N\
|TMoavol [moavos —
St“ltlj \ Zip code l[Ic:-untr_'..r
|[FEOLV01 HEENIT02 m——eeeee el [NO5 V01 [IHOSVOZ Pl [SHOIVOL

Primary tel ne

{ [E0evo1l —[moavoz =

Secondary telephon

Left=4620 Top= 2280 H=10935 T=1s

B 18 2 = 8L | 8E2 [ chff 17
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- j‘a"iii‘: B R ﬂ 7 & 3 T [Generate all available test case]sd 4= » % st
b BB A D ST ARG GI R e i A B G T (e 20) -

Eil showtase

| K ptimnal Care| | Statistiosl Dats

Lzl - START--=[NOIVOI—=INO2VO1—=INDZVO1—-=IND4 W01 -=SE01 VO1--=[} A
[Case? : START--sINO1VD1--=IN02Y01-=INO3V01 - s INO4 VDL --=EE01 V1 -- 51}
[Cam3 : START--»INO1VO1--»IN02Y01-->IN03VO1-- > IND4 V01 -->SEOL V1 -]}
[Cased - START--=INO1V01—=INOZY01-=IN03V01 - =INO4 V01 --=SEDL V01 --=]}
¥Case5 - START---IN01V01---IN02YD1->INO3VO1-=INO4 V01 --=ZE0L VO -1}
1Cassh - STAR T=>IN01 V0L -=>IN02Y0 1 =>IN03V01=>IND4 V01 -=>SE01 V1 =51}
[CaeeT - START--=[NO1VO1-->[N02Y01->INO3VO1-->THO4 ¥O1--=SE01 Y101 -2}
[Casel - START--=IN01 VOL--=INOZYO01—=INO3 Y01 - INO4 V01 —=SE01 V0] =1}
1Cam8 : START--»INOLVO1--=IN02YD1-->INO3VO1-- > INO4 Y01 -->EE0L VL -1}
[Case10 : START-->[ND1V01-->IND2V01-->IND3V01-->INDAVO1-->SEOL1 V01 ]
(Casell  START-=INO1VOL->INDZY01->INO3Y01--=[NOAYOL =SB0 VO —=]
[Caz212 : START--»INO1 V0L ~>INO2V01-->IN03V01-->[ND4¥01-->SE01 VD1 3]
[Case] 3 - START-->INO1VO1~>IROZV01-->INO3VD1-- sINOAVO1 - >EE01 V01 - 2]
[Caseld : START—:INO1VOL—=IND2V01—=IND3Y01---INO4¥ 01 -=SE01 YOI -] : |"_|['E||§|
[Cas15 : START-->INO1V01-->INO2V01->INO3VOL-->INDA V01 -->SE01 V01 -] =

{Case 16 - START-->INDIVOL-~>IN02V01-->INO3VD1-->INDA¥O1->5E0L VIO 3]
[Cae] T START-=INO1 V0L —=INO2¥01-=IN0ZY01-->IND4¥01---SE01 V01 -]
a8 : START-->INO1 V01 ~>IN02Y01->INO3Y01-->INO4 V01 -=SB01 ¥ -
iCaze] - STAR T--»>IHO1 VD1 -~»>IN0IVD] = »INDFVD] - sINO VO 1-->SED] VO] =]
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[Cased0 : START—-INO1VO1—=IND2V01—=INOZV 01— IND4¥01-=3E01 YOI -] Before 31 Row * 43 Column = 1333
[Cas2] : START---INO1V01---IN02Y01->IND3VO]-->IND4 V01 -->SB0L V01 -]

{CaeZ2 : START--»[NO1VO1->INDZ¥D1-->INDZVD1--»IND4VI1-->SEDL VO] -] After 22 Row * 14 Column = 308
[Cas23 ; START-->[NO1V01->IND2¥01->IND3VD1-->IND4VO1-->ZE01 VD1 -]

[Case24 : START—=INOI V0L —=INO2¥0 1IN0 01-->IND4¥01-=3E01 V01 -] Reduce Rate 2311

[Cas225 : START--»INO1VOL->INO2V01->INO3V01-->IND4Y01-->EE01 VD1 -]
1Cas2 26 - START--»INO1¥01->IN0ZVO1-->INO3W01-- - IND4¥ 01 - =SB0 V01 -]

[Cas27 : START---IN01V01-->IND2Y01->IN03V0]-->IN04 V01 ->SB01 V02— MNumber of Case
1Cam8 : START--INDIVOL->INDZVO]->INOSYVOL-->IND4 VO2-->ZH0L VIO -
[Cas29 : START-->[N01V01-->[N02V01--»IN0ZV0Z-->3HO1 V- »END Before 31
ICase ) : START---IND1¥01—>IND2V02--SH01¥01->END
[Cas31  START--5INO1V02-->8H01 V01 ->END v After 20
£ b
Raduce Rate 3542

B 19 #75 "'15 ﬁ»li m/?lpi‘—%— bl fe bt T

4 |B|CID/E|FG|HI JIK/L/M[N|O P QR S|T|U|V

(WX Y Z|AAAB|AC|AD|AE|AF|AGAH AT AT AK|ALIAMAN|AD| AP AQ AR

O[STAINOINOINQING SEQ INO INO TN INC{INC N I IN 1IN Y SEQIND SEQSEQINY BTUENIN 1 SH]SEQSEQINL SEQINY IN L IN 1| SHOIN 1 INO NG INO NG INQ INOISEQINOINO TN ING
Casel [ L) L) Lf L) L 1) L L) L) Lp L) L 1) &) L) 1) L) L Lf L) L] O 0 0] 0/ 0] 0 0 Q[ 0] 0] 0 0] 0] 0 0 0 0] 0] 0 0 0 O
Cagez | L) L L 1) L) LGP 1P L) P L) QLTI L L OO L L) T 0 OO0 000000 000 0000 0000
Caged [ 1) L) L Lp P 1) L) L) L) L L) L 1) L) L) L) 1 0Q O O L O L) 1] 0 0 0 0 Q[0 00 0 0,0 00 00 00 0 0
Cased | 1) L) L) 1) L 1) 1) L) L) L L) L0 1) 1) L) 1) 0P OQ O O L] O 1] 0 1) O 0) O Q[ 0] 0] 0 0 0/ 0] 0 0 0] 0] 0 0 0 0
Cased | 1) I L) 1) L) L L) 1) L) L L L) L L T ) 0 O O O L[ O I 0 O 1] 0Q O 0 O O] 0 0 0Q 0 0 0 0 0 0 0 0 0
Caseb [ 1) L) Lf L) L[ 1) 1) 1) L) Lf L) L 1) 11 0 0L 0] O O O L] O 1] 0/ 0 O 1) 0Q Q[0 0 0 0 0,0 0[0 00 00 0 0
Cage? | 1) L) L 1) L 1) 1) L) L) Lf L) L[ 1) 0 0 O 0 O O O L] O L] 0] 0 0 0 1| Q[ 0] 0] 0 0 0/ 0 0 0 0] 0 0 0 0 0
CaseB | 1) L) L[ L) L[ 1) 1) L) L Lf L) L[ O) O 0 0L 0/ O O O L] OQ 1] 0/ 0 0 0 O 1[0 00 0 00 0[0 00000 0
CaseQ | 1) L L 1) L) L LI L) L L O) OO O[O O] O OO 1 00 0 000 000 1] 1)0 000 00600 00 0 0
CagelO [ 1) L) L) L) L 1) 1) L) L Lf L) O O 0 0 0 0 0 O 0O L] O 1] 0/ 0 0 0) 0 Q[0 O 1] 0] 0/ 0 00 00 00 00
Case22 | 1) L L[ L) L 1) 1) L) L O O O 0 0 0 0 0/ 0 O O L] O 1] 0/ 0 0 0 O Q[0 00 1] 1) 0/ 00 00 0 0 0 0
Cage23 | 1) L L[ 1) L 1) 1) 1) 1 O O O O 0 0 0 0/ 0 O O 1] O 1] 070 0 0 0 Q[0 00 0 0 1 0[0 00 00 00
Cage2d | 1) L[ L) 1) L) LQ L) 1] 00 G O O] O O] O 0 0] O O O 1{ O 1] 0/ 0] 0 0 00 0 O 0] 0 0 0] 0 1] 6 0 0] 0] 0] 0] 0
Cage25 | 1) L L[ 1) L[ 1) 1] 0 O 0 O 0 0 0 0 0 0] 0 O 0O L] O 1] 0/ 0 0 0 0 Q[0 00 0 00 01|00 00 00
Case2d | 1) L) L[ L] L[ 1] 01 0 Ol O[O O] 0 0 0 0 0/ 0 OO L] O 1] 0/ 0 0 0 0 Q[0 00 0 00 0[O0 1[0 000D
Cage2? | 1) L[ L} 1) L) O] O O O) O O O] O O] O 0 0] O O O] 1{ O 1] 0] 0] O] 0 O 0 O O] 0 0 0] 0/ 0] 6] 0 1] O] 0] 0] O
Cage28 | 1) L] 1| 1] O O] 0 0 0] 0] O 0] 0 0 0 0 0 0 O O L] O 1] 0/ 0 0 0 0 Q[0 00 0 00 00 00 100 0
Case29 | 1) 1| 1] O O O] 0] 0 O 0 O 0 0 0 0 0 0] 0 O O L] O 1] 0/ 0 0 0 0 Q[0 00 0 00 00 00 0 L1 0 0
Case30 | 1) 1| O O[O O 0 0 O O[O O[O 0 0 0 0/ 0 OO O 100 0 0O QO 00 0 0 0 0[O 000010
Cage3l | 1) O] O] 0] O 0] O 0O O O] O 0 0] 0 0 0 0] 0 0l 9 L[ O 1] 0/ 0 0 0] 0] 0] 0] O] 0] 0] 0 0] 0] 0Q 0 0] 0] 0] 0 1
L LTI T LTI T T T TP T T T TP ITTTTTTTTTTIIT]

i8] 20 Coverage frequency matrix
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Coverage frequency matrix :
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5.3.2 Global Function Mode
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Main - [Global]

s Cptiond) Function{ll} =
D@ 2 X%z 2)8  ween -
ERR0FTCO]
ERRDBTCD
/ ERROITCD:
Step_1_1TCO1 %MRMCDI—SM 1_2TC01
L e [ERROZTCOE
te:
//"p— n R T el
START \\fp_l_nclz/\ /’-/’/lﬁ_m:m —JStep_3TCOl ——END
\1 _11C20 ERROZTCIL
[ftep_1_1TC3 —[ERROITCO]
Left=6355 Top= 1055 E=12270 T=7800

i8] 21 Global Mode Diagram
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F122 & 2 41k iz & boT
Casel: START->Step_1 _1TCO1->Step 1 2TCO01->Step 2TCO1->Step 3TCO1>END

Case2: START>Step 1 1TC12>Step 2TCO1->Step 3TCO1>END

Case3: START>Step_1_1TC09>ERR02TCO1->ERRO3TCO1->Step 1 2TCO1->Step 2TC01->Step 3TCO1->END
Case5: START>Step_1_1TC09->ERR02TC01->ERR03TC02->Step_1_2TCO01->Step_2TCO01->Step_3TCO1->END
Case7: START>Step_1 1TC09>ERR02TC01->ERR03TC03->Step_1_2TCO01->Step 2TCO01->Step_3TCO01>END
Case9: START>Step_1_1TC09>ERR02TCO1->ERRO3TC04->Step 1 2TCO1->Step 2TC01->Step 3TCO1->END
Casell: START->Step_1_1TC09->ERR02TC01->ERRO3TC05->Step_1_2TCO01->Step_2TCO01->Step_3TCO1->END
Casel3: START>Step_1 1TC09>ERR02TC01->ERRO3TC06->Step_1_2TCO01->Step 2TCO1->Step_3TCO1->END
Case29: START->Step_1_1TC20>ERR02TC10->Step 1 2TC01->Step 2TCO1->Step_3TCO1->END

Case31: START>Step 1 ITC312>ERROITEO1>END
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Matrix Matrix Case Improve Total
Matrix | Size Size Case Number | Case Case Rel;uce Reduce
Function | Size After Number | After Number Rate
Reduce Reduce | Rate By
No. Before | RunS Rate Before Run S After Rate (%) | Integrate After
Reduce | Reduce (%) Reduce | Reduce | Integrate o (%) g Integrate
Rules Rules (%)
Step 1-1 322 108 66.46 31 20 17 3548 2.68 45.16
Step 1-2 3 4] 100.00 10 10 9 0.00 10.00 10.00
Step 2 1134 440 61.20 9 3 2 66.67 11.11 77.78
Step 3 42 4] 100.00 1 0 0.00 100.00 100.00
Errol 168 16 20.48 1 1 0 0.00 100.00 100.00
Erro2 448 352 2143 11 6 4 4545 18.18 63.64
Erro3 171 100.00 7 7 1 0.00 85.71 85.71
Global 589 140 76.23 31 10 10 67.74 0.00 67.74
Total 2904 1056 63.64 101 58 43 42.57 14.85 57.43
13 Statistic Data of Each Function
Function Test Case reduce rate
70.00%
60.00%
50.00% [
o 40.00% F
g
& 30000 ——
20.00%
10.00% |
0.00%
Step 1-1 Step 1-2 Step 2 Step 3 Err01 Err02 Err03

Function No.

®] 22 Bar Chart of Single Function Test Case Reduce Rate
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M Improve reduce rate
by Integrate
B Case reduce rate

Step 1-1 Step 1-2 Step 2 Step 3 Err01 Err02 Err03

Function No.

] 23 Bar Chart of Single Function Test Case in Global Mode Reduce Rate
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"+4%— : A GUI-based Scenario Testing Case Generation and Reduction Tool
User Manual

1. Install
Step 1: Install Lindo API in [Driver]:\GSTCGR\dll.exe
Step 2: Install Tool in [Driver]:\GSTCGR\Setup.exe

2. Operation
2.1 Single Function Mode

There are 2 kinds of function modes; one is [Single], the other is [Global]. Default is Single
Function Mode.

[2.1.1 Open a new function]

AddMew Function(d) |

Whenever you have to add a new function, you ean make selection by following steps.
[Function]2>[AddNewFunction]

[2.1.2 Add a new screen]

g

You can press this button to add the picture which was captured from program user interface.
It’s optional for you to add or not.

[2.1.3 Select Nodeld]

Mode ID I

o

RLAOLWVOL b=

You can select or input Node ID by which you want, and the suggested naming rule was as
follows; for example, [IN] means input while [V01] stands for the first value. Therefore, the
first inputting area for node can be named as [INO1VO01]. Besides, [SE] means selecting and
[BT] means button; all of the naming rule can be defined at

[APP_ PATH\CASEGENERATOR.INI]. However, there are 2 special nodes you have to add;
one is [START], which stands for entry; the other is [END] which means to exit all nodes.
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[2.1.4 Add a new node]

—

After selecting Node Id, make sure you can press this button to add a new node.

[2.1.5 Delete a Node]

x|

When you want to delete a node, you must press this button to enter deletion mode, and then
every node you click will be deleted until you press this button again to disable deletion
mode.

[2.1.6 Add a new Line]

N

When you want to add a new line, you must press'this button, and then press “from” node and
“to” node. It means that the user will operaté from “from” node first and then to “to” node.
Press this button again will disable the function of adding new line.

[2.1.7 Remove Line]

Ky

You can press this button and click the “from” node and “to” node to remove the line
between those 2 nodes.

[2.1.7 Generate Test Case]

You can generate all testing case by pressing this button.

[2.1.8 Optimal Test Case]

||

You can get the optimal testing case by pressing this button; however, before doing this, you
must generate all testing cases first.
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[2.1.9 Line switch]

|18

You can switch the line shown on the screen or not by pressing this button.

[2.1.10 Save]

1=

You can save all data on the screen.
[2.1.11 Load]

=

You can load the file which you saved before.
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2.2 Global Function Mode

(tlabal Maode
Debug Mode

You can enable global function mode by selecting [Global Mode]

You can switch function by clicking [Function] of function list.

| Facion

AddWewFoncton(d) ]

1 testl
2 testd
3 Loop_test
v 4 (tlobal Function Tracking

Step 1: Select the first screenyou W111 run; then click the node and follow the sequences
that you may do as usual. When cllcklng the node:in; the program, the next available nodes
you can click will be shown as green color. If there is no green node, it means that the case in
this screen is finished, and a new node will be added m function [Global Function Tracking].

Then go to step 2. A SETT

[E] Main - [Kimo01]
%8 File Option(Q) Function{l)

I EENCE TS =

2N TR EBE - Microsoft Internet Exgplorex
WRE REE  WR0  BHRTW THED® Hew
HEHHE (T | 4&] http ditw .re g yehoo comfaple gipreg |

YR mEhi

ST | BRIER | Tawo! 5 EE

EEEFFNPEIA Y ohoo| FTEEAR TR INGR » IiZ T EESERE - AN T LIRSt e s T

"sx{m Veahoo! & BERR R 20 |

BIE = HEFE L AR LR
‘H&:SE&E‘#‘(‘JIE P RREITEET L BRI R -

ZEEd T
BT0L BTz

BHESP0 | IRFEERA | Yehoo! FEE -

FEAERFRREEN  RRHEFRE © 20027 Tahoo! Taiwan Inc HIRgzarved.
PERLAEESHE - BATHIRER

END

H= 5400 V=525

Step 2: After you finish one screen, you can switch to next screen and follow the sequences
you run the program as usual.
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Step 3: After finishing all screen, it means that you have already created a new testing case.
And you will see a path graphic in function [Global Function Tracking].

[E] Main - [Global Function Tracking] M=1E3
%4 File[F) Option{0) Functionll} -8 X
DB 9 X5 W |
Kimal1 TC01 Kima0301 TCO01

Kimo02TC01 Kimal401 TCD3

Step 4: If you would like to create more testing cases, you can select [Option] in function list
after creating a case; it means that you will start creating another new test case. Then repeat
the steps from 1 to 3. You do not need to start from first screen every time. You can skip the

same path and run different path only.

WewCaze

v (3lobal Mode
Debug Mode

S

Step 5: After creating all testing casé‘s‘you want, ybu will see the diagram similar to the below
one.

Main - [Global Function Tracking] [Z|[E|[z|
o File(F) Option{d)  Fonction() 8 X

D || &l o x|\ &5 1. Noen |

Kimao01 TCO1 Kimao0301 TCO1

[KimaD2TCO1 ==|Kimn0 301 TCA1 ==|Kima0401 TCO3

"‘llq.hhh‘- _f‘
Kima0301TCZ9

Left=

Before some more testing cases generated for you automatically, you still need to set [Start]
and [End] node by moving the curser to the node, clicking mouse right button to select [Type]
as [Start] for start node, [End] for end node, and then press [OK] button. Besides, you can add
2 new nodes by selecting [START] and [END] from Node Id list. And then link [START]

-51-



node to all of the entry nodes while the entire exit nodes link to [END] node.

Main - [Global Function Tracking] M =3
o8 File(F) Option(d) Fonction() _ || =

Dz @] = o] %) 2 ) weaem [
WPWPEM Wimenant Tont

Nodeld  |Kimno01TCO1

Demaiption [
EUIS
Srript
Trpe {* Start " Imner i End
REelation el

0K Cancel

Step 6: After setting you can press [Generate Test Case] button to generate more testing case.
And press [Optimal Test Case] to get the optimal solution for testing the system.
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