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Abstract

The software maintenance support tool set developed by authors provides software engineers
with the information that helps program maintainability enhancement and repair activities,
rendering software maintenance more efficient, which is one of the most important topics to the
organizations responsible for information systems in enterprises.This tool set includes program
analysis engines based on the most recent compiler technology with our own original algorithms,
providing integrated maintenance aid for quality built-in in development, and program
comprehension and impact analysis during program repair.Further, the architecture of the tool set
is designed such that it can be tailored for multiple procedural languages with relatively small

amount of efforts.
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int% calc(doubles dbl, unsigned long* u lng)

int result;

int

if(dbl { wing) §
result = du_lng;

} else {
result = (int) #dbl;

buf, ch;

st = geichr) =0 ¢

goto end;
1, JJ ~—-~(lu ez dewo, gis )
‘demo, Her s H G 24
double* :.20) dbl [..‘ﬁb'( tfﬁb‘ﬁﬁ ( ’E’ﬂh - TLVD,

"de%o,g(.& 1_12%34 m W, common, 3. V4_1:
U P
unsigned long Zﬂb“m‘; U'I\E*ﬂ‘l int BUICBERARIC RS Y

"dam.clj: ll?ng?:_; E? WC3val:
\msigned long EEMSRL B int BCERCIHRSY

"demo. ¢*, line 36: ?TE’HMD:LSWI
pdbl 3, ST cast |
double B int _’;‘Q(JﬂTﬂ‘)L.MEYLé

"demo, ¢*, 1lins 39: BHEERRS: W. common. 8, V:
A/ EUCHNT, buf = mmmﬂ%“wfwunﬁoﬁﬁﬁT

o S BIDHBIRE

R VFOHBEIE CEBROFT 7 Uz 7 F L CHFBHEINT O3S,

20RA

. RAVFHFUEBEED A 2 EIFTIFSE. S0 ROFTEES
NEATIx T FADRA L IOFHKRED,
DA r3BIEY BWEIUE, ENSEFL LS, KA U FHEDNOIBR

Uy EILIER AETISSIC NS AT A LRILS
e, B w7 HECER

ZEMY B, 2OERIRGET 2TFOHB LFELTHS.

LichtsT.

CThEADHRIRMERIRT T S DITE S RETIRL

o BlELT, RSP ORBIC BT 30— FE. TheMEReLS
BEELO - FERY.

> BB K UEERHE IS TIREEOM D~ F ¢ %/
int 2{16];
int &{18]:
int k2 ptr = 23
int %a_ptr = 3;

it

/X > MIBRCEATT B RSB I~ F v ¥/

st

(aptr > zptr) /K COHBUIBERE ¥/

ruet s {
int 2[18];
1.

BE1

TEHIRDBILENTEL, BIZXE, I-NVTIF7DFHE/—

F&E2V v 0T AL EETHRENDTIO—TFTEY— AT FHiHE
REN, BIZ7u—r370—=F22 )y 2T THY—
Ad— FEHOFERCIEDLE, £/, V—Ra— FOLEMEZ
BETHEETU—I 57O/ — FORROUIEDLLE LI k-
T,

TUy G LAHEHICRE L, V7 7OERHED ML VES
CHRTE L BB, ZO®D, 797DV ATy Mear—H¥ive
o ZAIRMETHRICERSD, WELES 20T @I, a—
V57 LT, HEPREEVIFOHL TS EFRE 2 FRINICY
) B R o TV B, BB RO E 2 1R
R B LRSS

Av—niz, 7077 LR LCH LN RL RHENA
N—FF A MERONEL LTHHERT 2D THE, ZOV—
Mo THERENLIHIEL, BEOWWWT S 7 TRHTES
BRI -TEY, 7l Lu2METE7 74 VIR, THREMN
), TS, ERICETANR—VE Y ABRETREB LN
T&5,

B3 (a)ld, pushctl& ) FHiE O AHNFHRR—IBITH 5,
ZOR—TVIZIE, SEFHEZOARDERGIBSLRBER) Ok
DY VIR TRTRENRT VS, 22T, IO betlstack®
Boywr)yr3he, KEEMctistackiZBIT 2 EH~<— (R 3
OINCERZ EMNTED, & IhSHEICK! (struct Ctlframe”) DFER
BE7Y v 7, ZoOBOERETPE CEOMOERHRA
DY EPBRENIR—INBEL W TED, T, ER

o

TG Z LT RhETERESROEmE

OEZHH", “MARFES NG, “EABRS WL TR
BUTHEPREOWRAR—VI LW T IATFFAIANDY ¥
THARENT VD, CNHDHHELELILIZL ST, ZOEH
DTArSLANTOWbNEEMAE I LHTE, Ty T MMEERE
HEICHMLERENL LN TE D,

e GRS
MR, YO AN0LLTO—20ERICHRE
L, EITHERPZOEROMICHBEMICH ENICLBHERTS
a— PR, ZOEBOZOFICBYBHEEBR LTSI LN
(Thbb, 207073 LFEFTERLTY, SFHERICHL
TRIEDTOT S L2 RF LI L ELFA—OHPEONDL DR
HENZ L5377 TLHHER)EROTHILENTEL, &
ORIV L, TO7 5 ADBIEIC L - THEE 2T 55,
SRS EMELCYOFFEIENTED, 72, BERIS
b, HHEROEEBRT AT AN E2RKDBILICED, &
EOEL S EMWRET S EDWHETD 5o

3.3 YATLIERE

QSi, C++EFETHR SN, SunOST™S 4130 EB LIE 55
DLETHEIT 5. Z2OMBEICHoTE, 77V =2 MEROT T
Jr—2ary7L—h7—0%MgEL, ThalBe L&y -
FRRTAILICLY, BRI LAAOZEL, BHAROWT
KELHEEBLZ LI TE, P, CEHRHOQSEMICES
L, V=AVEHT, V—RAa2—FORIHBTIL—LT— I oD
BHEATHY, ZOYWRIIEBICKE V. WTOMTE, 7V—A
7 — 7 DEWMBERICOVTHSE

P

T

= Netscape, Netscape Navigator, Netscape Communicator® 07w —
7, kR VRS —723a2=s—varyXa—RKLb—-Y 30D

o

—-05—

SunOS™1&, Sun Microsystems Inc. O & &k,

OB % H 8 H366% (1998)



VI RO TRV -ILEY b

€, 085,
, ‘mitfrurae, bkdiname, pi_file, pi_filshak, sortfname);

static char *
cnsme(sfljchar °s

char *b, “50;
wie

Vzs0ms
while(c = *$-+)
if (:n kel

104 1[(—-:(:0»3"47]

205 flc=*—n) &= (Mcm'ﬂ)l
206 | infrume s 50;

207 Fatal(“file name must endan f or F7);

&

25 st extons ()

U7 {1/ Adjus the gobal flags zecemding Lo the command line parametars 4/
3

09 if (dwss per_wd > 0}

220 | typesze{TYADDR] = wy:sze[TYLDNO] typesize{TYREAL) =
221 typesizel TYLOGICAL] = charg p

22 typcnz:[TYDREAL] Lypsza(TYOOMPLE)Q chms per wde< )
221 | typedze{ TYDCOMPLEX] = chirs per_wd << 2

B2 BREFSFOEES

D T S e S U e

#ﬁﬁ% pushct | DAHTHER

. ANRBE
o blkleve] (ki)
o code (BAIEEY)
o stistack CkhE)
o lastet! (Rigzw)
o naxct! (o)
o WHER-R
O biklsvel CREZEMR)
O ctlstack CkiggH)
o ATRIRIC & DAHTR-E
» ERAEC L HETR-E

()

(a) Ficg A A~N—T

ctistack oyl‘”ﬂ

« W(struct Ctifranek) JrqN2I-7 YL -IEL

» TBROBEFT
O init.e, line 188

w extern WEDPH
© dsgfs. b, line 260

{BHTERSNIIRRT
O exac. ¢(pushcti), 1ing 80
O 9xec, cgpupctl) I|ns 102
o init. cgfllelmt),lma 266
© init.c(procinit), ilne 373

» {EHBRSNIETR

o exee.o{gxelif), ding 46
© 8x8c. c(exslse), 1ine 58
o oxec. c(exsise), ins 60
o exec. c(axandif), line BY
o exec.c(exendif), fine 72
o exec. c{pushctl), ine 80
¢ exec. ¢ (pushett), ine 92
o exse.c{pushctl), fine 94
o exsc. c{popctl), line 102
© exgc.c(exdo), Jine 363

b) EHIFE]R N — S

B 3 EEhiRFES

3.3.1 GUI(Graphical User Interface)

GUIRH®a7954730¢LTC7)V =V 7 b727D
InterViews'W 23 RH L, BICChEHWCTY 4 775 AW T 4

FVRRHRE L. ¥4 T7732083, H5LHEICH-TRIBEX
FHICTHIRT 5 77 7HEET, HELHEREREERINAT-0ICH
WHhb, TOF4 77T, WO, HERLOHERE
% - SEHRFORMILEICHT A8, RBORERNSZ HH
IZEFEL, F¥ATT7TLARRENIIENTED, £TATTY
&, a—ArI7R7a—r7 7 0fEICHVSh TR,

¥ B & & # #$£366% (1998)

—096—

332 @

REEMRAT S D THY L - RO R R BoOMBYICIE, Tot AR
BEVHCLRTVEA, Ok EHEREE, UToX) %8
Bsh s,

- K7L AR EROBRIGELS, TRTHE LB THERO
AyE—VBEETI,

BEOBICIE, RENTOERLZEMNTI AL TaRs Ta
YIRES BV,

c A= VRERIC, TORENTTLANRKETHTHE I LA
HYI B, TOBE, ZENTOELANEBHMCRE ST, 1



VIR IPRIZREY-EY b

bOBICLUFTEA v —VERIETH LIRSS,

c Y — VBRI, A v b— VREEOBBROBENLIELIER
o

DL LMHEERT S50, LINDAWLIHIh 1A X £
NHOBREEFVERBL, ChaEELESAT77)2RAR%L
Foo Elz, Ay b=V ¥ A TERRETO L AOBBREEPELS
B575AIDIATIVEMHNL, RIETTEROHTEROR
BARBETHELEHI, Avb—VRSENROEELERICTS
TRZ{T-7

3.3.3 fRMIHERE

QSnaTIE, a—-NFFT, IUu—=r57, FTursLKEY
57D F— y L, Ty 7u—FOR IO s FIART
A3 DRI A T RGOS GOLBFOI V34
FTEMZBRE LTSS ABNEY - ViEr OB TEY, B
CIFENREOR LA RELE B E LB 7 VD) X4
FERLTHERALTV S,

LIAT, FhHREMSHE SIS HARBHACTHEDA TS EE
ZHORTTHRERD S5 QSO LI Ly — I3 2 1kM
ho—A%%E25L, TRHOVTROZE~DHIE DS HLBNES
IKLTBLIENEE LY, LALEDS, Tur3I Y ISE0
NEEEREICRE B0, S TAERT BHURN AR S OR
ELREHDOILL Y, MUBRAOERENHT HHNRE Y 2
VHEEBICHRET 2 LEHITTL 5.

22T, QSTIX, BAITRT XIS, HMXENA~OT 22
HiEEMBELTRA—DL V¥ 72— A TH —WITbEE7 >
Ly LIFSBEEBERL, BEY 2 -V BRIRCT 7y
ZBLTOR, WURITHEBRERRTLLIICLA. 2HOLIICL

/ wian / i
[ #s
‘ JJ [ ] m#eeva-n

TR AENEY - VB

Ty FRBL I T -

X X X 5

VA

B FORTRANE#
YA AN YA AN

CE7s FORTRANE# X x X ik
RESCIEAT A RESCRERT A i SUAT AR

EEH FORTRANE#H x x x FHikH
78— AL I—

4 ZEREMEIBRBET—*77F v

R, SEBEOXFEOEVI, Ty R TIERERRENS
B, IEY 2 NI LALEEZMATIC, HROSHE~ON
WHREE T olz, BIZIE, CEEBHOQSHOMT, 77ty Hif
HT30L200v =N %2RELLLIS, ZhEOY—Aa—
Fo# 7481, BT B3FORTRANO Y — L EHFTH Y, KRY
DIFDIZLALE, N—FET 7Ly FOEERDTH o7

4. #%

AT, BIEBEIBTAY-LEY FTHBHQSICONT
ZFOMEZRMN L. QSIE, YUV I A0EFRERHNL XSS
LEBIT, Ty T AMEERICRTFEREICEY R AR REL
ZOREEHRHICHIRTZ I LATES, BlfE, QSIX, HAA
BBAOBEICEMASWAAEShTYS, FICHGER0 oL
AT, ZOEERRRETHHNSCASED WOHIICE
FHOLOPHARERTHHINTWS,

S8R, T 70 —HROELZHELOL-DOBMOETIRE
BRUTVIY ZAORFEEEDZ L E DI, BOBEORERHO
EEANOWMIELEDBFETH B,

(]

SR
1) Tamai,T., Torimitsu.Y.: Proceedings of International Conference on Software
Maintenance. 1992-11, p.63-69
Vessy.L, Weber.R. : Communications of the ACM. 26(2), 128 (1983)

Jones,C. : Assessment and Control of Software Risks. Yourdon Press, 1994

[

3
4
5

Yourdon,E.. Constantine L.L. : Structured Design. Yourdon Press, 1979
McCabe,T. : IEEE Transactions on Software Engineering. SE-2(4). 308
(1976)

Card.D.N. et al. : Proceedings of 8th International Conference on Software
Engineering. 1985, p.372-377

Korson,T.D., Vaishnavi,V. K. : Empirical Studies of Programmers. 1986-6.
p.168-186

Troy.D.A. ZwebenS.H. : The Journal of Systems and Software. 2, 113 (1981)
Selby R.W., Basili,V.R. : IEEE Transactions on Software Engineering. 17(2).
141 (1991)

10 T %7075 2015 BRREHENA. LMK Sep. 1992

11

6

7

8
9

Mayrhauser,A. et al. : IEEE Transactions on Software Engineering. 22(6),
424 (1996)

Fosdick.L.D., Osterweil,L.]. : ACM Computing Surveys. 8(3), 305 (1976)
Linton,M.A. : InterViews Reference Manual. Stanford University, 1992

12
13
14

Gelernter.D. : ACM Transactions on Programming Languages and Systems.
7(1). 255 (1985)

Ferrante.]. et al. : ACM Transactions on Programming Languages and
Systems. 9(3), 319 (1987)

16) Aho.A.V. et al. : Compilers : Principles, Techniques. and Tools. Addison-
Wesley, 1986

Weiser M. : IEEE Transactions on Software Engineering. SE-10(4), 352
(1984)

Landi,W.. Ryder.B.G. : Conference Record of the 18th Annual ACM
Symposium on Principles of Programming Languages. 1991, p.93-103
MHEF  EX¥E SREXENEARAEGEMES. 19972

15

17

18

19

v PRABEE FH& (BRI, CEBETIZAEE, FORTRANTIIH Y
N—F ) EARGE LTI/ S0 %208BTAHTRY T3 V7B,
R#FMW% S DI, COBOL, PL, T, FORTRAN, CEHE%4d 5.

TN I I OTR, FHBNEE BN Ol 2 £T3 589
T

U XN TasI I v VERTRBEN LTRSS AR, FOE
BOLEES LAbETHRYT 52 L 2RI &R, £L T,

FOBRICERSINE F— gl —BICRBELLBDT, ShiE
X ARERER, ST, YYRALF—TAHEE,

B, AR 2 AEHISRE, BRoOLEEI LD ERLCERETS
DLERD LD, HUBHRICEE7 7 LAL, 77EyHidiitA
ERIR LGV, SOLIBY—NIZRBER» S L1

1 NSCASE, # BARE k) oBGEHEE,

OB &% & ¥ $£366%F (1998)



