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Yutaka Ishikawa: Communication Mechanism
on Autonomous Objects

[OOPSLA ’92 Conference Proceedings, pp.
303-314 (Oct. 1992)]

Key : Concurrent object-oriented language, au-
tonomous object.
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Ralph E. Johnson: Documenting Frameworks
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[OOPSLA ’92 Conference Proceedings, pp.
63-76 (Oct. 1992)]

Key : Documentation, patterns, framework.
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Mehmet Aksit and Lodewijk Bergmans: Obsta-
cles in Object-Oriented Software Development

[OOPSLA 92 Conference Proceedings, pp.
314-358 (Oct. 1992)]

Key : Software engineering, object-oriented soft-
ware development, object-oriented method.
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Gregor Kiczales and John Lamping: Issues in
the Design and Specification of Class Libraries

[OOPSLA 92 Conference Proceedings, pp.
435-451 (Oct. 1992)]

Key : CLOS, protocol, inheritance.
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[OOPSLA ’92 Conference Proceedings, pp.
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constraints, input, Garnet.

TS5 T 4HNVe2—H¥ e« f V2T 2—R (GUI)
i3, AHTREEN TS DICE-TWE. Ly
L, GUI ©7’ues 53 73U LIZEKE 2
DEBY, THEBHRILLELD L0 RABEFH

376

n it Mar. 1993

TREINTVS. AHXicid, Lisp Lo GUI B§
REETHS Garnet A7V 27 F « VAT LD
Tas s I VI ERBRRE TS, ZDHR
BAY v FEEPBROVEENRODOTHD, DA
BEIXINTW034A7Y =7 FEBUORG, 2)20 o
DOREMEORICHIKBEFREERL, ) ZDATY
=7 MCHBRADA v42 5 7 & (interactor) %
ORI TARCHIETE2L5ICT 5. 2Dk
IRMERFRIC L B 70s 5 vy OERIC
X, RDADOHEEMBHFE LTS,

%9, Garnet DA 7V 27 b - EFNVITE,
7 73 AEVIWEMNIEN. FEDOAT V7 M
[FTatz47] &L, BRPHMIEB ICEE T
BRGT, LWAT V7 b BERTES. £
DERIC, BIKTHEAL 7T V=7 P THRUEK
THERTE30DT, 2 —¥FRNTEEEZZICLE
{T&W. A7V 27 b ERERLLZETT o M4
A7REET L EEBNICEREMSzEINDS. R
oy b (C++ ORETREA YN T, AV v
VA7 =2 AORAMBZNOL, WO THAm,
Bk EETE 5. chid, BT, ERPRE
BEEPBUREREDOAY v F 24T THL
25, FEBRBRICIIED A Lz & v, GUI e
ZOERICHIL> TS,

2EBIC, ERRELRESAT V27 MCLT
WEEBBETFONE. DY RTLATREER
BEEBEFOH LTES FEERBALTED, £R
SBERRON—F v aE L LENH S, Garnet T
3, NE2ERT B, B/ BEHELEDER
MEAT 20 V2 E>TY4 VY FY « ATV
7 MicREO R B TL 0. BRERE, Y4V
Fo 37 Y=7 rDEEAZRS.

3FEHIC, Ruy MTREEOEIMCEK S
2L T EMTX 3. Garnet TlE, HlEEHIX
oy MESHREDESTHY, AT V=7 ME
TAEBRMA G T B, A Y v FOBREERE
7CUTWBEDFEZEMN, AV vy FITHNT, &
DEEW, F—2ERANTHS. Sk, HKEE
ARRay MEZEEDX TV 27 POEEBEDR
oy MEDLOLBBZZENTEXEDT, FNEE—F
O [#H&] ELTHRETES.
BBROB#MTHEA 25741, AS174v
£ EUTHEEREOMEEA 72 VL LIt DT
b5, ANMBERRBEPOYOET C Lick



Vol. 34 No. 3 i #H

5T, ANVE AV EEL RENEL R
%. f#z13, Move-Grow-Interactor %3 R 5IC
RO G 2EFT, =92 F5 v #FICk-
THEMLERE B TEXEXH1CE5.

INSDERICE BT as 5 3 v B OB
AUET B, KHXDEEZER, TH20YR
T LDERABIE—DEGT 77497 - 254
2 ORNEAIKIE L. Garnet 12, DY 27 LT
BT, ERTILRENS BPRESDEL, B
HMOBE/RM T OLFESEET, a2 — V&, RAIER
s 12 T T EDbn 5.

bl i Mar. 1993

GFl Forss<=0fHEEBERLY -V 2ED
PILTELEVIEEDD EICERINLT S
I VIHERN, AV v FEENIRVEKEDS
REM-7cDid, BEREL. HWEHERLTHS
BHRMIIELTEL BN ED, FRBBEEIC
HEBEIhZCEEIRU LzplcbndhT
WT, BERENICYRTLELUTHENDS. I
, BT 53V iPba—<Y 4 VERT z2—
RICHEREREDEICE > TREICKRBEAS.

(BART A « ©— - = A& FK) BRI ER
KB )

E3E FRTSIVY - VURD Y LRE

EHUOMFasrsI vy v yRY Y LD1993
E1H12HCK) 5 4HECK) T THBES 7V
INEEIC CEEI . I SOARHREH-> Th
¥h50BMBREBSESI N, ZFHEE S
D180 L %EMZ ZBMEEBTENTHo 7. F
B 18 4, Bl 1oy, HF
DL, By v® Y v a, GPCC, IINEELD
WEDD - e, —RFEONFIT, FTEBZRE -
V7 NERBETH, o5 vr%E - HE
BB, Surs v EEAE, BITHE
2, TATYVRL2HTH- 7.

—HEE TR (REXEFESRE] © [HK
BSOS 5V BBEEER I v -2 Ol
el o ts, AHOREOEFLSICHE 35 EBR
BICEEIEE > 2. TNODRETREEDF
ELBICEBICY AT LARZBRLTEY, BNE
DN B C ENTEI 2D, FELEDH bkih
R - T

o3 TSR A TN BT T D& < KB
K&y, e s oFEEGHBAY X741 &
HL, FIEORDLMOHEC, BERE, HE
PEPICHT FREUEREELDXIIT> T

377

BT OVTHEBD 1o, N—F OIEFEMEIIHEE
THELTEY, 4BREBFIEASICX3EEDH
BILEEY, V7 POEEBERETZCENE
ERELOCLETH-T. BAREEES- T,
ZnEOELNIE - 1.

LN &L 5 BILNEOEE TN, T
DOEEAICEZREBESBE SN 7.

EHEE GBEOYVRY Y LAREIDEDN)

- BE®E — [Compiler Generation System | (&

6EIT B 5 VS« v VED Y ARE)

< LK - W HR - BHAKAF TALGOL &

FEICXD ALGOL 2 v 4 5 O #lfE] (BB

6EF OIS v URY Y LARE)
BRE : GIROY v RY 9 A RE X DEE)

c&H ‘B Iavva—2ICX3EHCHELD

EFvEBELT]

HERZ HMAT—F7/7Fr~ATTO

I—Y YV bDEEETFI]

BOBEHFARTR, $IHRALXBEOEE LR
Ul TREBEE FAZKE] REXE] &,
fEfID [GPCCJ M7 —= & 120, 2HER £k
BiELE LTD PCJ, [GA, Neuro, and More| &
Wo o5 —=T, 1386/486 T HDDH L /¥ 5
£ A LATTEDSR N e,

WEIDOA Y v RY T LI3199441 B 11H (k)
»5 13 H OK) CchHEIhZC L7 &
7z, BEFOLREILARFESBRERICEY, Eov
vRY v L3 [ARAL/ Visualization | (IKEH) #*
TV ERMOTERZZESREICEY, £h
ZFhEEIhs s EiE- 1.

(BELBHER EFKE)




Vol. 34 No. 3 1% E=

(Vol. 34 No. 3)

% PASCAL o5 SA#BLRAFLICEITS
BYRER

WE OEE, Ee g% (BWEXP)
A BEE&E BT B (o~ )
ABXTIE S0 5 2E%E PASCAL 2%ET5H
i) CAl Y2 FAlCEF 570y 5 L0BYEEEIC
WTRRB. Fbb, Fus 5 a0 RBEc LT
FEEDREDIEM, REREHWL, »ORERRIC
REBEOBRY ZERT I HEEARZRT 5. 18k A0
CAl itBF 37 us 5 LbOBHBRERTR I N 284
KEICHT BAEAA VT, B o FREBEER
L, MERROFHELBEAL T, £ ORRIA
BAENELL, BMEEEMAEBMNT 5 Ei3—RiC
WEETH -7, ARTIR, HEMECYY 2EEREE
ZOED* 2 E L TRWTHERNICHRLTE 575
BAEET S, COFETR, HLOHERE BMS
BETHY, —DOKBEREOHEAETNIIV. #
BEOBEEL, YATFLALHLDUDHEEFEINTV S
WA LBC o s s sEEEREK - BAIh B L
icky, BOBREEEING. 7us 5 LT3R
R TH D, Z207 a7 5 LHB—REE>TH
THBYTHBHEREL L. T0b b, HigEs
F— 2K, HER, XOYURECHHESDZCD
THb. RxOFETR, ERBRAZRANTTas 7 A
AEEPRICTHIL, X5ICHUERIcX D da—F
ZHICER L 7218, 7o v o BAORARIELBEERIC
EFTBHCEICED, BONEEZRET 5.

% EBRNVAVYE—=NROT =V b
FUSYRERO—FiE

il %, BH g @EIERS
ARXTIZ, BREFOEBERICEREINW /v a Yy
BETT, LAN 20 U TEENERD SRIET 5 L
E— b7 A NENY VDL E— b —NTRTFG
BEADT 4=V LT Y RORBEHICOVTHD,
ZOEBREHEICOVTHET S, ¥9, 7+r—Vb bV

378

n b Mar. 1993

5 VADKEDRE EBBBREER, ML, +—
AEKETF 4 ZZ DV TERLT.. ZOHRICEDE,
ERNEREEAREL, 2H0D/VavES—NEL
THWAZ LU, BRI SBEHRKEEICLD, 28
DY —NICE—HED7 7 A VETTETHLHICT B
YOV 7y TEBRLUKL. F— " EEKEORA
LB, y—"ELOBEBHKEICIE o, TDID,
Tx—nb b s v RERYRILD, BERERPSOD
VAR — MEHICBY BISEEE R T L o8, AR
BRETX33ETRE»-z. BERBICBT 7+ —v
FhUS YROBRBRELEEINTHEVD, 28
DO — " HgfEthic 1 B2 EIEIETS, BRODIAT
- NSRS T & B ¢ & A EERNICHERL 1.

%, Polynomial-time MAT Learning of C-
Deterministic Context-free Grammars
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This paper concerns the learning of context-free

TAKASHI YOKOMORI (

grammars, and introduces a subclass which we call
context-deterministic (c+ deterministic) grammars.

The corresponding language class properly contains
the classes of regular languages and of even linear
languages, and is incomparable to the classes of
simple deterministic languages and of one-counter
languages. We show that the class of c-deterministic
grammars is learnable in polynomial time from
(MAT),

which gives a generalization of the corresponding

(extended) minimally adequate teacher

results on regular, languages in Ref. 3) and even-

linear languages in Ref. 9).
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% Bug Localization Based on Error-Cause-
Chasing Methods

TakAO SHIMOMURA (NTT)

In program debugging, when programmers find
errors during program execution, they hypothesize
the error causes and then verify their hypotheses.
Byrpeating this process, they trace error causes one
by one and eventually find a bug, that is, the funda-
mental cause of an error. This paper first classifies
errors commonly found during program execution
into five types: variable-value errors, allocation
errors, control-flow errors, omission errors and func-
tional errors. It then presents error-cause-chasing
methods that chase the causes of each type of error.
These methods help programmers to examine error

causes and eventually locate bugs. The paper also
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describes a bug-locating assistant system CHASE
that has been developed based on these error-cause-
chasing methods. This system identifies the locations
at which these errors are caused and restores the
program state there. It can further localize the
error causes by analyzing the common cause of
multiple variable-value errors, and for omission
errors, by chasing the conditional statements that
might have caused the errors through the use of

path analysis.
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%, Another Representation of Integers
in Logic
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In first-order logic, natural numbers are usually

”

represented by the terms constructed from the con-
stant 0 and the successor function s( + ). Addition is
defined recursively by two program clauses. In this
paper we present another representation based on
difference, and show that addition is defined by a

unit clause, thus without recursion.
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