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® V7T o7 HEMME (Validation):

VI NT 2T VAT AFIARY 7 L= L THANE I DEHERT 5,

[Requirement Review |
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® /7 bvU =T HRAE (Verification):

Ko7ul el N7 =2—AXOWINFIATNZEoTELL EDESNTANE
v KDY, ELLSORETEDLETANE I EHERT A,

[Unit Testing ]
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VI NI T T ARNENX, Tu T LOEL X FMHERL, TT—0NRNn2 L
PoRdZ & BAKAYIZ:

@ /I NYTTANI [T T T ha—R] ZHBRCTLYT bU =T HHNE
(Validation) & ¥ 7 b7 = 7 FRiE (Verification) O—#FT&H 2,
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D: 7 A T —X
X: a7 75N

r%(:
&

dz | P(x) # F(z) = x € D

CNVETEEICHEN D D Z LN TE R,

N

Vee D | P(zx)=F(x) = Vz | P(z) = F(x)
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e U4 — 7 Z)L— (walk through)

o L A~YJ 3 (inspection)

WLET AR =L ET XS = 9T A K
Tl T L~y CEITTARNCHRET S.

TRAMHAE: HLETRX B

Specifi-
cation

Source
Program

Problems:

1. Expensive
2. time consuming
3. human errors

N
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TAMAE: VTR

v T AN = VTS = @i A R

Ty T A~y CEIT LA HEMREIREEZFHRAS.

Specifi- Problems:
cation
‘ 1. Imperfect
I Source 2. Needs test data
Test Program || 3 pifficult for
data real time program
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HMLETAMNEDT A RN T —REKRETTS.

T A NT—=2120%, IS AHEJIRER b &GO TERE

T5.

Y —RATFuarl S AhEary ML, ETERoe— R
BV VRS 5.

T ARNT—RIZE, TrANABNERD H O 5GE
F 4 AT FICT7 7 A VOEHER AT 5.

LT A4 A7 B, TA RS =RIIKINT DT — X RSN
T 5.

L B — NEVa— ) LDEITEREYE A,
. B— RNEVa— LEFETIE, HIEREES.

R R RN, SN H B N E 5 2
Fv 735,

.5 -8 DIEEZEM IRT.
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TJ599 9RO RATRAFE

70 7T AOIMNTHARICH & DWW TT A M —RAi%E (WHAT ?7)

o Tl T rDuTyRRKKITE ST EBRE LA,

o (IERDOWERZ & DT D DEIENARIAMEL 72 0 oF 0.

o I—F 4T IANFEHR LIZ V.

Specifi-
cation

Test
‘ data

"N

Source program
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RIOA FPRYIRXATRAE

7u ST AOWEMIEIC S & SWTT A b — 2 E (HOW ?)

o T 70T IIlHLEDLT AN —RAEE

o T T LADEAT— KAV NEBRALIICT A MAAL v M EKE

o Tl T ADTRTOHN (F) 27 A M52 & NRAHER %85 4y (k) %

5ESIZT A B AL v bR

1

Test
data

Source program
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7529 9Ryy D RATRA b

1. #%8E7 A ; (Functional testing)

2. 74 57 A (Random testing)

¢ VAT LANRyZIZHEDL T A B

VAT BANRNy T DL T A NELTR D, IPO XA PAD & 5.

o VAT AREHZIH EDSLT A B
VAT LADTa ST AETaA—)LEL LI L TT A NETRD.
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TJ5299RYIDRATRAb
ORTFLEHIZEEDLCTFRF

main

AN

\

Read Check Extract Check Check Decode
command | | command | | parameters| | device time command
Error Error Frror

command device time

0.1 Sec. < time < 10 Sec.

Command Syntax;
[name] [p] [p2] p3]

pl: device name
p2: device parameter
p3: device time

Exec A

FxecD

/N

Display A

Extract
data

/
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R"IA R RYIDRXTR B
HRIA RKRY 7 AT AN =#ET A B

DARMHLEIZLTTAMAAL FEREEL, TAMNEETT A,

T T AOT NV ALTHLINEMEGEZ RN, vvy Z{ARESLT 0 77 A
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RIOA FARY I RTRA b 0

( START )

AR 1

NO

YES

J0IE 3

(END)
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ROA MRy I RTR b i E#E

' START '

E 1

\

NO
&k =21

YES =22

M 9 =23

> > | OO |2
> O | X<X|OF

=24

BER

END

/
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TAMFE: TDit

e Mutation Testing

e Random Testing

e Structural & Data flow-oriented Testing

e Assertion & Adaptive Testing

e Grammar-based Testing

e Symbolic Testing

e Domain Testing and input space partitioning
e Functional Testing

e Cause-effect Testing

/
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Mutation Testing

1. xo7 a7 7 L0 aeZlbd 5, Zlbanicifinz 11 2—4% 2 (mutant)]

EXTT D,

2. Sa—HX L MEEEHET A,
3. TANEITH- T, TDOTu I L Ia—X 2 NORhEEEET A,

4. TOTa T T hEI 2 =X FPOHNT—HLARTNITZFDOI 2—X 2 e

T2,

5. B2 TCDHOI 2a—X 2 MIEAAFETIZ 3~4 %0k,

o R : TAMT —H N0 EINEHERTE D,

o Bir: I a2—X o MEIMNZL,
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Random Testing

1. 7va 77 5O NSO 2 HEIZ T 5,
2. FOHEIPPEHNDT A N F— X EERET 5,
3. TAMTFT—HXICLAHTEAEKRT S,

4. BT —=ZITELWNE O EET 5,

o K : T A FTFT—HAERK LT,
o BFT: Tl I MMEGEIZCLADNT A TE R0,

!
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Assertion Testing

o LEMEDOMIZTF =y 7 a— FXIFHHIN = — REfH AT 5,

o BIZIE, 7u T LANTWOL a+b<c ZIHENDAT-DICTIX, WOLE T/

7 LA T S

if (a+b>c) {
print ‘‘ERROR: violation of condition 124\n’’;
+

o Kif: = 7—RALLT Wl T AE a8 TF =y 7 TX A,
e 5S8R : VYT MNUT T ANV — LA,

~

!
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Symbolic Testing

o LY, TART—HITLHoT, YT rHAOEE
KoM, Yo RY v TAMDBEEIT, TA T —
RIZEATa T T LD R v AR ERT 5,

o Bz X, IRD pascal =— K

i:=1;s:=0;
while i < n do
begin
s:=s+ali];
i:=i+1
end;

print(s)

DR Y 7 1) (n=4) DEETE,
all] + a[2] + a[3] + al4]
(2725,

o RFT: 7 AN —RITHEWIZARAEZND,

- /
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o NEAZW OO Ty Mg THEY 7Ty Mo TFu s 7 AEE

SHNZT A NT A,

o LAYV Tty NMLATu T LheT A RNTAR, oV 7TEy hOEENRED

BWEERD,

Domain Testing

o RKFf: 7 A MY V—=ANDIau,

o B : A — =T o TGO NTIIF R LIZL U,

!

Lecture Notes — Software Engineering

slide—23



24

N

Cause-Effect Testing

o NNEHMOKRRBERZ AT S
e [Causal Ordering] FIEIZL > TANEEOY T+ v M EAEKT 5,

o TNLDFESE DB & 7= B8N FALOREEIZ ED X D IZEE L T\ < a2 fiffT

ERAE

o RFT: HEBODHRIZL D AT RIFHA LT,
e 55FT : SE LUAMI Al HIF NS ETH 5,

!
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o 7T AKNAA G

SDL)

o 7 A NEST -

VI DTT7TARNY—)L

AxEt o AARSE N 555 (Specification and Description Language:

Iz b —3 3 : Instrumentor

e GNU 7 & YV —/L : Dejagnu

!
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Executor

Instrumented
program Coverage file

(O

Source code

Q
\

Instrumentor Analyzer
User User
commands commands

Instrumentation

Original program :

procedure check_temp (temp:integer; Var flag:boolean)
begin

if temp > 100 then flag := true

else flag := false

end;

Instrumented program :

procedure check_temp (temp:integer; Var flag:boolean)
begin

writeprocname(‘check_temp’) |

if temp > 100 then

begin

writebranch(‘check_temp’, 1); |ﬂag := true

end

else
begin

writebranch(‘check_temp’, 2); | flag := false

end
end;

"Instrumentor” inserts program code into a unit under test.

!

26 Lecture Notes — Software Engineering

slide—26



27

SDT Case Tool

—_— Diagram Structure

Bl System Phone prhone.ssy
L Bl Elodk PhoneBl phoneblsbk
Lﬁ Proocess PhonePr phonepr.spr

Associated Doocutments
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