BFBEEPSE IR

EOHAESS—BMGES A 549

UDC 681.32.06.001.4 : 519.686
J7 bz T7DTR Mk

G HETRE]

RHRE  ER  BIMET YR T AMRBIER ]

Testing Techniques for Software Programs, By Takesh!
CHUSHO, Regular Member (Systems Development Labo_
ratory, Hitachi Ltd., Kawasaki-shi).

¥EHES : | 56-89[ M BT RIT-4]

1. ¥ & o =

Y7 =TS FADTA ML, EOHBEMAO 50%
Ediw, AEHMECRE cH TNV TRL, Y7 Y=
7 OEBER Lo/ 0HERETLHS. FiICiiio~A 7
vaVEa—FUAFARRLD LT HHRBOEHSFD
IRHBDICfE, ¥ 7 by =7 OSRERIE I B35 Bk E R
>Tw 5.

#rC, #XCik IEEE @ Transactions on Software
Engineering (May 1980)¢V~® J7 (¥ Computer (Aug.
1979)7~U% v 7 by =7 OF A MM 35 #EFE L
2, HEEoz Q4 ORFERRIZ 2V TiRR5.

2. FRM=R/F A bF— S{EREE

BLAEDT 0 7T ATRERDI DA T — & ORIHER
iZiedich, £DTATERTZ LEAFAETHS. £2T
HiCitE DY Ty hEHAVWTF A E T DX %2k
v BT, RO & O T W RERIEO 5 2
BNEF R MF—4# Oty FEERTHLERSD, ZOT
LEBTFA M —2AOBIRIZ 7 A b O LEELERTH
5. TORFMEFHEELT, 7rs7A0MEICESCT
WA T A b LRSI 0BERET A M5,

2.1 #ETA b

zhit, v 3872, U4 b 2RFAL, &
A7 A M EbEITh, FussrolEEELERs 7
fBLT, 20 2RTICESCTFA Fr—2 &S &b
—fie 0, AnfhbHOSICESEEE (32) O
BTG dn D oplik 0 6 43I 5 % C RS (decision-to-decision
path, dd *2) 4 _TELTH LI AAADEY FERS
FET, KOXIBFHEDCTI.

Vol. 64, No. 5

(1) FRToHEIPCTFRPD R RACEERS LI,
RRADWe bR,

(2) #FAREMBT 20 ARFERDS.

(3) HAREHEELTANT -5 HERDS.
L LA, ZohRickicil<s & 55800 0fE
Nbs. Pl L P2 i EofEey, s LofET
b5,

(P 1) YZTAAfER 23 A DAL

AR EBBRICGRA S, SAREPWICALESIAT
AR bR LS. Z0Hb, ZORERS RS 74T
Gz S ¢ bDRE Y 2 — VMO BEITRY = — FOTRER
L AHARMESR Y, thoBERTiRE AR LS.
(P2) KMy 27 MBIt 55840 oS

Y AT LEROT A TR, @60 100% ki 2 b
McEE L. zodlE, H1 ook 5 icefEfohoy
Ty AT AIRSHIL, 4DF A b T 10% & FERTS.
(P3) £ AHAT LD

dd <2 D@L LEARIUT L OMOK & 75 Fic) D
Hiew, tkokd iz REE TER (Test Effectiveness Ratio)

PRBERLTHEHD,
Se(n) +Pe(n)

TER,..,:W
ZzT dd ARicflfe7 e ¥ 5 LHE#E LCSAJ(Linear Code
Sequence and Jump) #flv:5 &, S(G2) it 2 @D LCSA]
Do IFEEAAOY, S.(n) 1ED I HOETENEK,
P(n) it n BT 022D, Pdn) 3705 50ET
Ehie¥Ths. ZOREORHELDRIERNICEIDL
nTvs.,

(P4) SkpEEY D7 2 b DRtk

FIH () ©X5kskT A b TREMEREOH LADE
HBLEFoRTFERAER 20, SEREESFORD 2
REEhodv. 22T, SERESEEENNE S0RE
AT MEE L, >, =, < K3 X 5k 30T —
S EBELVOFOP, B oREN R HETEL
EF A LTS EIRGFEEPHEIEh TS,

(P5) 42 DKREOMHAA]

Wiss 2 b CIRRLER SRS 7V 2 v PERTVE
LAy otz fAEiETch Y, #iEF R F SLETH
5.
2.2 #EF 2 b
thit7svsEo 2272k, {HBEFR LD XETR,
Fu 7 AOWEHERE G167 A b — A RERT5 b0
Feas, HkpgE I v, Howden™ |32 @ H4 K54




5§30

— REORR
== ELWRR

B3 aﬂ-afhkxé SAWHRY

vELT, ABEEE B GRED, BEE, ThoolEs
¥, /7R FoBAOSIHE (NERETCIR 17) ¥Ex, T
NHIMEERERHAS 0S5 A.E'c%t’zbr

/—;vﬂsstvcv\a&ﬁe LTRBEAMERY 5 788D

3 ), = nﬂ&ﬁﬁ&&&ﬁ%ﬁ%ﬂr&?t DTROFHIC
k3. .

i (1) Higpeay l;&-);ﬁtl L, Gk B B LA & B
3.

(2) BIREHERDLERERLY 5 7 £RT5 @

2). L v . .
:(3) Tory 7&2&5%&]0‘F?&2-7 — 7 VICERT
3.

(4) z oaer‘er — IV OEFIEF 2 r—zRERTS.

23 | B % . .

THRASBURE F CRR L E B SIR 2 L'c, %

EBBF R L5 EBRTS LOT, - BB kEL
THET 2 b, BIBFR F, H3VikE OBALELONS.

Weyuker &M, 72 bﬁﬁ&ﬂﬂb‘ rellable Tho valid
25 ideal THB LV 9%5160 Goodenoush & DHER{OT
REAADF R b &Z@k"}‘%f: YoMBER»Bz LR
L, ThEWR LEERBERRLE. b, H3HS
B S AD—oDAHNMY ERIF 3 L Sias34M C
EPAHEROT R by FbBY ERHTHE, Ci S
LT revealing TH3, v I7ws FARKELEY
BEEBAL, ThickSvCIEMERE R» 5. AkiL
LT3 AROAFOMENL ¥IZ5WT, ZoBBtR s8Iy
70 7 LS R B4 IR B FBAEIRRA O
A CRMOEBATIRERD, EoHMETRLE.

Blic White 5% i, »¥ 2 AFT-CRD IEB UKD & D%
SRR ANT— 5 OBURE L B0 L FRERLE. HxE,
2RFEDAHFUL (2 AH) OBETH S MEAENEBR
SRTHERENSBE, FHRRAZ L I+ OFis LU
Ah 6 open WP LEBhELz503A88<F, H3ic
Rt Sk 3MHORROTRE TR T 3.

3. FRPY-N

7R bREORRIBABEL Y —AERVR VL DL
B, Fu s uE, $EOHEOI—RHE, =5—oF
BEORYE, 7R byr—2RUTF R b7 =5 OBROEDD
faRge, 7= b%ﬁ'ﬁ%w Féaxy Muk SBT3y
— AR AR T3, PitE, Fortran TRBLhASw
T LEMBLLIEL DT, BERITAD FACES, DA-
VE, Bhi9f%4#F Ao PET, Wil F +3 RXVP, IBERIT
DD DISSECT, ATTEST 2 ¥3d5.

THERVTFR OB Y -ATHBH, hizHl, zh
LORBEKES LY — 1 LT SADAT®OORH3, =
Hix Fortran 0)31.{2!:% 2=7 R MNHTROM OREES
b5,

(1) BagRir: 7'l= V7A€7ﬁﬁ777ﬂ.’-1‘5 b#h.
FTERRCE, EECBRORRE Y05 —ERIHTS.

(2) FRMr—24&R: +RTO dd A2 1 ﬁw;x
3L 9202y FEBRT 5.

(3) A2ABRUHOHA : BBRITR ko> THL OAXLMY
EMES 5. MROKMEEAS, BXR. BHTFCHREND.

4 W‘J%:DO. IF, B/ #i%4% GOTO Xic
—WRRHETD dd <R, 7-6’7::— RO L e
Hh¥s.

Hio, #EY—r0iedbiHF— 5 <= 2 FIAOFIR LD
3. =%, (DT 2.1 © Pl 0@, (3) MmO
MDY, R AREa—FIERET5H BT TV
3.
L S AR EME

41 T5-%

B RE L= 5 — 0T, =F—DB5IERRH, 5
WiITRA T 5 —BoMEEE LITHRT H 5 KRBk SE Y
fFoh Tz, 22 TETx 5 — ONBRELAMELE S
LWHRRORBB. Thbb, KOX Sic 3 MHEONE
®175. o

(1) 7 =4 X BERER, BH, =-F+v2, 7
2 b, REF, BEMSRSTR L.

(2) HE: BBG), £ 2 7=2—2(), F—22HE),
BRE(6), F—&aBE(T), HHE6), ZDi6) L, &
N E. i

(8) ME : critical (FrMh), major (XD, minor(/h).
BONDMTHER T, =5—D 60% DENEHY =1 X
Cfebh, FHETREE=7—2R 20~25% a&*«‘

4.2 RARWEE

o0 GRMEENO—> L LT, 2.0 TRRAEAXEL
BEBBHENRDS. Sorkowitz® RGHBEEHE2S v 72
Cobol i 7w 7 4+ — @Y — CIP & M v TEREH
EfFoBRERELTYS. 2 F7w s 5 ARBEIF~
TORP L+ RTOXE 1ELERITHS 2 L b7 2 b
L) EBYST, ThEWEIZVLORZBLLEFES
L. 2ofR, VEORECAET 5 orbh 81

BFHRFEHE 5781



ﬁﬂﬁﬁﬁﬁ/vvbwz?ofzbﬁﬁ

851

%, HEOIUTHRIL 56%, )'coxﬁm:t 82% BB,
X, 100% ﬁﬁiﬁ‘ﬁ&f; Lo, . %n&mmmmaﬁw
R, ThRHEYSTS b0 7% Thok. ..

X, Holthouse®: &%, Fortran o .dd 2285 50
Y- AERIET X oA, fAsE 90% [C2 S AT
n) mrmﬁfuwz H:ﬁbmd: 7|~. L. ®ofk
£, W27 2 MEBOELRIL 10~85% Tholk.

- ZoiEh, BOBREGRVWHELLT, BEMICEDR
AEZ T —ORINENEF 2 b r— 2 O BREEET 508
MFEORDS . X, BRICHT3ER IS 2B L VAT T
R oXBERD ShD. P, KEORBLAFLY
7= 7 Ao MIL-STD-1679 G i3, BF& =75—=%
(ASEIE) H= 5 —MEFZEL TR ® Shcham,
IEEE 2y a—sHAY7 b y=7 TR E RGO
hBRATY, YT b '7 = 70&%&&2&&0&%&%»
ﬁ—bn-cv‘z,(m .

5 FR b&ﬁmﬁﬂm‘ﬁﬁ

Geiger® b i3, 7 X MEXEOEWELB{B D, 3AD
e/ =icF—0OBRNL R & 5 2 T, 8{L Fortran
(Iftran), Pascal, #i{bt=2 v 775 ¢ AVCHBSHE
S F0eR03ANFA TEHBMETF oM. FLT
Iftran 7'm ¥ 5 L% 3. G~z SADAT & RXVP &H
WTF R b LARER, BRfiEe 5 -RICHES, SRR
hix7 = FoE2EORBICES, X, IRCIBHSLR
537 A MIERMA A EIFANGRO T HI L EN
BBEhi.

Gannon'? {3 x5 — HEED 5,000 70 Fortran Fu ¥
7 2 &R LUIZAEITL, Zhbox5—-RiiiBhE
B, BORE, BOFRITORIMEIT 16% 72 HBEY,
BHRURRAT IS  ORFREFMEE L, R Wiz 465% BETH
-7,

Glass“? § 75K, 150K @4 =2 OFu 75 ADF 2
MRV EEEOD - RUBAEH /R, vIar
—5TC S0, F—#br—2x, HEOBE, TH—-vay,
Fr7oHa 40 {01, RE ML -2 T U4 DTN
BHi&Ehi.

6. 2 o ft

DEORECIRT—% 7 u—fFF, EHRITR L OBRRT
BEEOLORDVTRIEL {R_xho7eds, ZhboOBF
R TLEMRREFT DL ONB V. HETR, FaEORBK
KEBML 70 =773 7EAVT, #ROF-5 70§
WHEETRE Y e 75 McHR LI b 0@, Cobol B
BRECRREN BT e /5 A0FR T OHuEE 1 UL
ERFH3 L 502 RPEERVU, 20HE2EHEEIH
ek o TRDB SMOTL o257 L0 ¥nB5.

X, Tu¥Fuiifiifta— FESDRALI LIRXY,
sk, BRBITESh Ty ET—4 70— BiiticiEi+h
i, LY@iBhoEic s —RINTES LV 5L RH
%.

F A b ERB—EOF Ay FHEEL 2 T HSRBERT

TRV, aEL§< ) /—mox%mh_& 2Tr3. R
Tit, iﬁiﬂﬂ’iﬁfﬂ &'7 Murh v VFHOIE% 5A%F3z
L, yURYVy ARy bﬁﬁ@f%b%ﬁﬁrﬂ
79y —n AIDSOO%, FH—s s /ﬂ%&ﬁ)& L, ‘hat
Tﬁﬁﬁf: L ~.6'(‘0‘P§?&ﬁ8§:’§"‘67 24 7'7}37‘/\*/ vV
v— ALADDIN®Y, &:6‘: it l~ 7Y 7/753:07» b
7 DR ERDHS..

17&?(!

\.nifﬁ'\“{%tr?& %ﬁﬁi‘kﬂ‘)‘ L B FERY 7 by
=TRF<CHATES Loy ) viay.  HIHEHE oM
- -bs-rm&ﬁ'm&-m LLTH, FEEOMmE
g, $uEn&mEAE, ﬁmﬁiﬁ& YRS DFRE
SHEETS tot:t&&mu‘om X oﬁv-ﬁ%oﬁv v
= LT SRS 5. oelens

Lo, F% r&t&&’ur, mmaﬁvmsnw
a5 hORIEE BN EF5 bOKBSER, K, 72 b
Y7 by 2 7HRIRLEORBRE TCIT 5 <& boTh
Bae,

%‘:l

(1) =5—-0FHFRHT7 =1 XCEIHSHhZ,

(2) =7—DRHUBERER BEFX b, Y2F46T
2 FOEBRECITbhIcLED 3 2 b K, 1:5:36 T
3™,

RYOWINh L L, EREREE, BEE Seriivs
HELEHE, —RWLk7 R FBEISETHS 5.

233, SENIRE 2 EMOBRIEPFLICEALTELS,
THRLABIDOTFER > VTiE, STRRITIR i 7o FFREEY SRR
ﬁ(ll);(!l)»ﬁ&%h’_mé 5 .

X [

(1) Weyuker, E.J. and Ostrand, T.]. : “Theories of program
testing and the application of revealing subdemains”,
IEEE Trans. Software Eng., SE-8, 3, pp. 236-246 (May
1880).

(2) White, L.J. and Cohen, E.L. : “A domain strategy for
computer program testing”, ibid., pp. 247-257.

(3) Foster, K.A. : “Error sensitive test cases analysis (ES-
TCA)", ibid., pp. 258-264.

(4) Taylor, R.N. and Osterweil, L.]. : “Anomaly detection

in concurrent software by static data flow analysis”,

ibid., pp. 265-278.

(5) Woodward, M.R., Hedley, D. and Hennell, M.A.:
"Experience with path analysis and testing of programs”,
ibid., pp. 278-286.

(6) Voges, U, etal. : “SADAT—an automated testing tool”,
ibid., pp. 286-290.

(7) Miller, E. : “Software quality ", Comp 12,

8, pp. 7-9 (Aug. 1979).
(8) Gexger. W., et al "Progmm testing techniques for
systems”, ibid., pp. 10-18.
(9) Sorkowitz, A.R. : “Certification testing :a procedure to
improve the quality of software testing®, ibid., pp. 20~
. 24.
(10) Gannon, C.:“Error detection using path testing and
. static analysis”, ibid., pp. 26-31.
(11) Holthouse, M.A. and Hatch, M.]. : “Experience with
automated testing analysis”, ibid., pp. 33-36.

Vol. 64, No. §

!



552

(€]
a3)

(14)

(15)

ae)

an

as)

a9)

Bowen, J.B.:*A survey of dards and proposed
metrics for software quality testing®, ibid., pp. 37-42.
Buckley, F.: “A standard for software quality assurance
plans”, ibid., pp. 43-49.

Howden, W.E. : “Applicability of software validation
techniques to scientific programs”, ACM Trans. Pro-
gram. Lang. & Syst., 2. 3, pp. 307-320 (July 1980).
Bowen, J.B. : “Standard error classification to support
software reliability assessment”, Proc. NCC, pp. 697-705
(May 1980).

Goodenough, J.B. and McGowan, C.L. : “Software qual-
ity assurance : testing and validation”, Proc. IEEE, €8,
9, pp. 1093-1038 (Sept. 1980).

Glass, R.L. : “A benefit analysis of some software relia-
bility methodologies®, ACM SIGSOFT Software Eng.
Notes, 5, 2, pp. 26-33 (April 1980).

Bicevskis, J., et al. : *SMOTL—a system to construct
samples for data processing program debugging”, IEEE
Trans. Software Eng., SE-§, 1, pp. 60-66 (Jan. 1979).
Hi J.C.: “D of data flow anomality through

program instrumentation”, IEEE Trans. Software Eng.,

0)

@n

22

@3

@)

(25)

26)

@n

SE-5, 3, pp. 226-236 (May 1979).

Hart, J.J. : “The advanced interactive debugging system
(AIDS)”, ACM SIGPLAN Notices, 14, 12, pp. 110-121
(Dec. 1979).

Fairley, R.E.:“ALADDIN : assembly language asser-
tion driven debugging interpreter”,IEEE Trans. Software
Eng., SE-5, 4, pp. 426-428 (July 1979).

Lauesen, S. : “Debugging techniques”, Software-Pract.
& Exper., 8, 1,pp. 51-63 (Jan. 1979).

Myers, G.J. : “The art of software testing”, A Wiley-
Interscience (1979).

Miller, E.F. and Howden, W.E. (ed.) : “Software test.
ing and validation techniques”, IEEE Catalog No. EHO
-138-8 (Sept. 1978). - -

Yeh, R.T. (Ed.):“Current trends in programming
methodology, Vol. II : program validation”, Prentice
Hall 1977). ' ,
Huang, J.C. : “Error detection through program testing”,
ibid., pp. 16-43. ’
Goodenough, J.B. and Gerhalt, S.L. : “Toward a theory
of testing : data selection criteria”®, ibid., pp. 44-79.

' MFERPLME 581



