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width:Integer;
height:Integer;
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A~ (request) Z ¥, Y—/\ (server) iIZERITE LT
P—EADLRED (set) T 2, 77447 bBEF—2
LY LY TEBHHEE, AV b3 b (contract : E)
kviEREhd, avb727 bk 747 Moy —
NEIZHENDZERDY A FTHD, BE L BRDE S IT=
Y77 bEFLRITINERLRY, TRbbI I TV
MIENBRETHIERZTEHL, y—NETh b DER
IS L%,

A7V MR I I VT T, 7747 MR K
TP —RNEWTHREZ FABLF I TADA Y REF VA
Thd, EDFTV=7 by, BIISLT, 7747 b e
LTHH—NELTHIRDZE|ED 2L TE D,

2FAT Y NF— - ETNVOERNL, $—1B7 54
TY MR LTED &SI (how) THDNTIERL, M%E
(what) THDOPERLTVWEEATHS, F—1Df 7
YAUF—vavidh FeMbEND, DFEY, 2547
FroEIYEEEh 5D TH S,

7 7RI, ATD 3 DDRRD 7 TA T OB
Hd,

e 487 747 b (external clients)
o ¥ 7V F7R 27T} (subclass clients)
o 7F7AENE% (self client)

BXDY TAT v ORI OWTUTIRIRR 3,
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3.2 ABUZATFTULH

I TADHNERI FAT Y b eik, 7 TADL VRE VAR
IIRAENBHIEA vE—V2EDF TV b THD, %
B (receiver) kY —/ iz &, 3%V i (sender) 134
ATV bERREND, YOXIITAvE—VUBRESH
BNEVH T LI, BVANT L o TIEXEERZ & Tk,
FTV ) "B TAvE—VOREVIIBIHOBELREY
EORZEATRY, ZAB I FA T b —1"EDOED
av 77 bEERT D,

3.3 YITUSR-UF4FV

HBIVFADYTITR 2 T7AT eI, EDI TR
PHOYEKENDELETDITFTATHD, A—/37 T ARY—
NeB2EN, VYT I TRV ZATFT U MeHizshd, ¥
77 TR, ENHBHETHRBVOS TV AT — 3
NZOWVWTIERRIZHIT B RE TIKARW [9] . $ 727 7RI
Lo THERINA v E—VOEEVRITAT MY —
REDEDar T 7 bEEHET D,

L DAT =7 MEREBTIX, V727 7 RAEIA—Y7
T ATERESNEIREBEVIZTTRL, #E2 bR T 5, &
NERERZETHD, LWVWIDIX, ZOZLRFFIAESH
Ba— FE#ERTENTH 7 EMEOBE#EE 7 a /<
RBEh+ 2 EHAERFOEDTH 5,

3.4 HE (self) 751472+

A7 MEEBRRBIZITR ) DI, 77 A bEhES
DITAT U e LTHRENDRETHD, 77 AWME
CEBEFET AL a— FEXTE3ETHEIRE TR
W, BV, 7 T AOMEIRLOEDOA Y v RiTh
TEMEENBZRETHD, ZHTHIE, HdATV=7 b
RESOWERFET HEEE2 T, TOMEDEE % WHE
RIBOGPORFTLLTEHILBTE S,

3.5 RERBRIOER
FUEBEBNEREHIX, 2 ATV NP =N ETFMIC L ST
LEbENELOTHD, TR TOEMETHZLT
aryb77 MZEBET 5,

o FARBEWIIDFAT V=7 MIRERHDHDON?
o PAREREZIOATV =7 MIHHETHDN?

HERI L, A7V MR S THOhERITED
ATV =y FOWEO—HTHIBELHDHL, £ TRV
BELHDHLVWIRATHD, 2%V, A7V=7 MIfiHE




OOPSLA ’89

#H (compute) 350 Lh2\L, H3WVIXIHHRERE
MOATY =7 MZERTHPHLARVDTHS,

3.6 RERBEHOH

ERNTRHIZT, RERBRHOBREZEIZLE LRAL
RasterImage & ShapedImage M7 7 A Z M L THHA
3%, RasterImage =7V =7 FERET H=OITIX
RasterImage M EITIZBL THWEEFEOITH L, 7747
v R ESBETAERICOVTERT ILERD S,

RasterImage IZLAT D HDICHEZFFo TV B,

o EDARA—VEELLFURDOEREHMY, REFT
Rl

o FDARA—VHADELDE Yy hOEETTHY, £
Birazl

o EDAA—VEEGL, ILAMENEITRIZL

IDXIRFEEZUTOSa ha VRt 5,

class RasterImage is
boundingRectangle() :Rectangle;
boundingRectangle(bounds:Rectangle) :void;
bitAt(index:Point):Integer;
bitAtPut(index:Point, bitValue:Integer):void;
scaleBy(x:Integer, y:Integer):void;
rotateBy(degress:Integer);void;

end RasterImage;

ShapedImage if, X HIZEDA A—VHNDELADE v b
OFEHEZEY, RFTHIREEZFEO, ZOFEEZRET
WIZ, UTO7 e raLvEEHET 5,

class ShapedImage inherits RasterImage is
isVisibleAt(index:Point) :Boolean;
makeVisibleAt(index:Point):void;
makeInvisible(index:Point):void;

ShapedImage D EMET OO HFEITIIZDHD
BhHd, PIZIE, TRATOARE Y 2 AETHEABER
BT 57 THBD, I TikShapedImage D% TRT 5
ERIUTO7a barzamd s,

shape() :Polygon;
shape (aPolygon:Polygon) :void;
end ShapedImage;

HLRY i, U ERET H2BEEBLT
ShapedImage D Z R T A LE2EXHZ L &2 b T
x5,
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ShapedImage IZxf 34570 bavZR5 &, H5KPBH
BRED L RasterImage IZREFRT D DHBETHRoTVD
ZENEID (EHOEREBLRNBOTRTOREITRT
HY, TOMDLORIARARTH D), 20D, D2WTIZ
isVisibleAt() v k3L % RasterImage IZH7,

ZOREES T 70 —FIZ9E S &, RasterImage &
ShapedImage DA 7 V= MBEILOWTIL, EXEHRE
LTWARWL, ZREPY PRABEbsTHVRY, &4
DFAT V=7 MZXH LTEENDREV L BHET 5 FED
METDIRETHZLOFZIILDITRE, #EIZOWN
TRHAVFY AT —Va vV OBRBTERT S,

3.7 XERBBRHORMR

ATzl b OWEOHMBEDA TV = bDA L F—
Tx—AD 1 WLied XX, 17 VLIRERIZED
ENBd, THhIIBHENZO LS elERLLFEMOMBE
FATHWRICOHIERZVED, 2F ) FIERBRETH
FEMEBRKRRIZ A &3 O, BEEDSEERICZ Of#
ZERLEBETHSD,

ARV ENT £ X A (polymorphism) X4 7 {kE AL
S®D, ERD, ATV bDITAT Y ME, BRE
NEF—EARAT V=2 FREDESIZ (how) £ 7Y
AT avTRP0RRLT, EO (which) 7 7 A (B)
BEOBERISETEI2OPETELHISLERRZNEDT
HB, WERBOT 7o —FiX, RHFIA TV A T—
v v L ERRICTIEICH LTEREROED L T, &=
®o7a ban (X yt—IV%) ZRE (identify) $25Z &
BXET S, ThiZRYEALT 4 XA RRET B,

HWEOMBEE-TICISADR’ETHE, /o~ F
VADBRBOBRHVBEOBBICHD L O TRD, MEkd,
7 FADBIZFRMLENTWVWAR D THD, 1~V F R
DOERBBEOBEBIZHE STV ERE, ThENADT 7 ADHE
XEDI TADA—INY FTADEDY T ¥ A 7 (subtype)
LB 1], ThICi 2 20FIARD B,

o VYITIFR 54T EALT, A7 EMEEME
EEB 4], Thik, TRTOMEAShERBVTY 77
FRADaAY 77 bO—BTHHZLPRIEEND
HTH5D,

o Hi/ SADRERXRBICT D, MBI/ FAZHL,
2T A0 L iX, —2IFXEFENZ FAD T b a
NDEDES VMBI 7 ADED—HTHBDH, £L
TYDWHIBA T Y AT —2a v DEMTHED
PERETIEEHD, LML, HBZ7F7AOFm ba

- 244 -

I SR



OOPSLA °’89

NMIEDI TADEERDD A vE—V LBEATY
RZVWOT, ZOMEIXERTHILERRZ,

4 WERWBRE L T4 BBRET & O LR

FUEBEBIREHEA TV = 7 F O (structure) F DA
DA V7Y AT —v a v FEROWTOREZ T DR,
A7V =7 b OEEL (behavior) ZRET D, ZDOHEX
RERRHEEOBRICKBE L ENS5FERERI T EZ
LHaPoTND,

RERBRHERAVD LIRS 7 AOERE R VR
TIT2D Z LR TE B, #lxi, RasterInage A7 V=
7 FEEORERBRE 2 R 5 L, ShapedImage 35 X
U RectangularImage DM EDA—,3—7 F A L LT,
RasterImage L WH IR T AZMETHZ LEEXLDHD
FEIZA2oTWS (Hife7227 7 A% RasterImage M LR
DRBEVETS), 5F5L, TRCDFRAY « f A=Y
BT HIRBVEHSEMICHETE, A A—VOF LWE
ZLIOVREIHTMZAEZERTED,

FTY =7 bOWEE, RIEBBRHOA T AT —
VavOBRETRESND, ZORCETICET S HRiTE
LTAT V=7 FOKOREPREE NS, (7Y 2V
T—vavBREOBEE, 77AT VN Y—Nar T
7 FOBERNOBRII e MEERETH L TH B,

ik, 7— % BEIRRE Tik, RV BT 7V =7 O
BERET D, 2, BRI 7 ARMET D LI,
&S E RV LTRENRS 7 ADKEY PbELER
EHFZLEERT D, T FEBMTRIH SN TV =
MDIFGAT - FTV=7 ME, EDFT V=7 PO
BIMEIETFET A LB TE S (ELTLIELIEKFES®
B)YDT, 7747 e —OB D bT 7 EES
Lie B oSS 2 AL MIERIT IV BER bDO L 2D,

5 FATI) (Demeter) DiEAIE OB

TATNVOERG 7 7 ABDERFELZ S & T, # 7N
bR EEEBZLERARTVS [5][6], ZDERNZATO
HBORMLTORAyE—VEEDZ LN TEBLERRT
W3,

o Xyut—TmB¥

o AVAXVAEH

o AyE—VURBIL-TERENZFERAT V=2 b

o LI (global) ¥

Z DER| DR (strong form) TidMEA S hizA A
FUABERITA v E—VEEDILERD TR, Z0
ERIOFTFHK (weak form) TiIMA S hizA VA F U RAE
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BEBRTHZLEBDTNS,
FATNVOEINL, A7V =7 b~DT 7 A ZHIBT S
ZETHTENMEEBRT 5. RADBRAPLTHL, 20
EANEA 7V =7 b OBKE O RREM: 2B BEICHIBR L TV
B, TATNVOERNX, A7V =7 VBRI 7%
TF—IEPOBRPDLRIEBRETH D, AvE—TEFED
ZLICEVIESTL 3T RTOFI TV =7 Mg, 77NV K
PRET A RS E DS L AR END, THE, ThbIRE
niA7V =7 PR OPIRMEZ KR 5 TRt %
FoZ Litkd,
FTRTDEENDHAT V=7 b buafDABFL LTH
) ZOBRIE, BEA ORI T4 TV b= BRI LOD
BRETESILHHBOTH S, FAERET 7 v —F T,
BENDEZXIZIFAT /=277 FO—ET
HD, o THAAT V7 VOWMEL A yE—VITE-T
BENDATV =7 M OMOEERRITBEL Shi2w,
TATNVOERNEH etz ET 5 O TIEH D,
FRFIZZ 7 ADPORFEE DI —ERADEE VORI H L
RBAVTY AT —vaZRILSEDIHDOTHH D, B
ENAHE (ZFERRAIOMED—EHTHHZ LRGP TVED
D) A yE—TEED T L 2T H7=®IT, Lieberherr,
Holland # L T Riel X9 RTOMHNFT 2V —NFT7V=x
7 MZA v E—VEMAMTHZLEZRBLTVS [5][6l. £
oA Yy K (method) i, A7V =7 - OMRERITA v
TV R PHT D IDICFET D, DI T EMLOFRIEDR
BECERAESNWD L, HEAT V=7 FOFOEIPHTYH
(publicly) 7 7 £ AR A VA ¥ ABEFIT X - THEHR
ENBEITRTOXA -V, TRICKHIETE9HX Y v
FEFOZLITRSTLEDS, AT7V=7 FTZIDX IR
AoE—URMNTEI L, 1T ACHERICROBE 2
BBz Licied, ZhITX VRS & IGRERERIC S
bah3,
FATFNVOEROBHRIL, 7V =2 ORI TAT
v MEXRT B e ERET D, T OB 0ERBRIL,
YTI2TR 2747 VEOA T Mt EREET D, L
LET (self) o0 7ML EHRT 5 Z LITHY T 5EX
X OEANZIXFEEL TWRY, FERBIRE T, B8,
YTIFRELTHEI T4 TV bDOI T EMEEEED
7 72 ADHIR [13][8] LV 5 RI—DEEEZE L TITR I,

6 BEER

REHBECERENTEHEDON T EMLEHRFTEXDE
BXBOWRIIEEL HD, ZOF1L, BER~DT 7 ER
HIRLIRBN~DT 7 ERFIRD 2 2% wT 5. HDER
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BINLDOELELLPHBVVERF~DEEOXBE LR L
TWRWBEIZE, FEXORWTRCEREBRTILOIC
HBohTW3iITThHs,

6.1 EEADF I ERFIR

F7V=7 b ORME (BEK) ~EETIERATRL, 7T
AT M Y—r3 BFNV[12] OB CEHRZ L= FF 7 b
DIO2OEDH B, Higl LH 1 DICPELTIEZ FADH S
ELERE T LITRD, O3y T 7 FOEGE, RIBIZ
TIEATBISA TV FOBRIHKET B,

#d»H 5+ TH Smalltalk-80 [3] & Objective-C [2] 734
iZ, SMB7 FAT 2 MY —ROWEILT 7 ERATHILE
FEIELTW3, Trellis/Owl [8], Self [11] 33X T Modular
Smalltalk [12] LW 7= EFBIE, 4 VA Y VAR EERIT
HRT22LTII3A4T7Y bOTRTOBOL 7V ELE
EHRLTW3,

6.2 {ELADT I EAHEB

REBADT 7 RFHIRIZMZ T, HBEETIXZ 7 ADIR
BT ET 7 EARIRE 0 S 7 <icBOTNS, 4
2747 MNCRBOBNDZTRTOT 7RIV T2 7
R IFAT MTHBOOND LIRET S Z LidHIcH
RoTWHEEx%, R, 75 AFhBEHCRDOLNS
TI2RRE, $TI7FR 725347 MZRBOLNDHITRT
DT 7 EAREAETRETHD,

Modular Smalltalk iXZ 5 Li=7 278X« LD H b
D2OETEXERT D, TRbbIRTDIFATV M
4 5 AR (public A2 b D) & BT (self) 233 5 Al
(privete 22 b D) Th B, 147, C++ [10] i 2 8 (B
H L iZB%) 1T/ 5 3 0D L_ADBRHR TR THET
%, Ti2bb, $TRTDI T4 7 v Mt 5 A (public
2b0), ¥ 77 5 AL BEICHT B AR (protected 72 b
M) £ LTHTITXT 5 WM (privete 2 D) TH B,

Eiffel [7] TiX, & 0 D OMP\T 7 £ ADEREED
TW3, EREROREME (B D L EBEE) i, ThicT
JERATEDIF7ADY A2, ZOVRMIZFA
TYh2EEL, FDI2 74T vDar 77 MIEDOE
wEaET 3.

7T BbhYIC

A 7ML, BRIAY, V72r A VB, TAVES
1, R, SDIIEEMEL WL Y 7 b =T REDIER
MEXERFXF—ThHd, A7¥=7 MEAEEIIAI 7 L
EZRALEEEEEL DA D=L B2REET I, BRKOHE
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BELNDDIXRHOBEIZBNTTH S,

F7 V= MERRHA~OT—FBBHOT I a—Fix, v
AT LNDT—IBEICEREETTWS, ZORKR, 77
ABZDORIMTHEEDHRBBATHZLICRD, £5F
DLHTENMEDPHEEIND,

FILEEBI DT Fu—FiX, 77V =7 b O LIREV O
BEDHTEMEEBRRT D, 27 ADary 77 bED
FILICHEBET B LT, BHBRIA TV AT~V 3 vD
BRIV AT —va v OBRBECETTZ AT
RBizi2 B,

FUERBIRE S = ORIEZ T 5 He—DHRIETITRVA,
DEL DEEZA VTV AVTF—a v BETOL 7N
I hZARABEMICSH D, LBL, Y7 0 =T 54 7%
AINVE, BROBEEB/I-DITIZNTIIBTESLNT
HB,
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Ungar : ”A Shared View of Sharing : The
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H.Lochovsky, editors, Object-Oriented Concepts,
Databases, and Applications, chapter 3, pages
31-48, Addison-Wesley Publisihng Co. Reading,
Mass., 1989.
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2. ACM OOPSLA Proceeding
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K vh~1?7 LETELTWAHTTR -,
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[1] Gary T. Leavens : “Introduction to the Litera-
ture on Object-Oriented Design, Programming, and
Languages” OOPS MESSENGER,2(4), Octover, 1991,
pp.40-53
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call for papers, tutorials, panel sessions, exhibitors

——

C onference
on
S oftware

Waintenance

Tools I?Ziil‘ ,93

Improving Software
Through Maintenance
N reat software systems are maintained,
h not developed. Software must be built
h maintenance in mind. Software systems
ybecome truly well adapted to user needs
nugh maintenance. Maintainers must take a
uctive view of their role, not just fixing
blems but also improving the quality of the
tware over time. CSM-93 seeks papers and
¢r contributions that advance the state-of-
artor state-of-the-practice of software main-

ince, especially those related to improving
are through maintenance.

wested Topics

ers, experience reports, panel session pro-
als, and tutorial proposals related, but not
ed, to the following topics:

signing for maintainability and adaptability;
iing with legacy systems;

ftware evolution, migration, and conversion;
thieving and maintaining fitness for use;
mgineering, reverse engineering, and
tructuring;

undards, methodologics, processes, lifecycles;
al methods applied to maintenance;

pirical maintenance studies;

are maintenance and maintainability
irics;

pact analysis;

tware maintenance management;

are maintenance education;

wram understanding;

tware maintenance tools;

siness reengineering;

menting for software maintenance.

1

i

@ IEEE Computer Society

Montréal, Québec, Canada ® September 27-30, 1993

SCOPE.

Software maintenance includes enhancing,
adapting, and correcting software. CSM-
93 will provide a forum for discussing
software maintenance through refereed pa-
pers, experience reports, panel sessions,
tutorials, exhibits, and informal meetings.
CSM-93 will present the most important
current practical, experimental, and theo-
retical work being conducted to support
software maintenance. The conference is
open to everyone involved with or inter-
ested in software maintenance: practitio-
ners and researchers from industry, gov-
ernment, and academia.

SUBMISSIONS.

Submit 5 copies of papers, experience re-
ports, or panel proposals in English to one
of the program chairs at the addresses
shown. Accepted authors are expected to
present their work at CSM-93.

Papers.

Submit 1000-5000 words, which have not
been previously published and are not
under consideration for publication else-
where. Include on the first page the title, all
authors’ names, lead author’s address and
phone number, and an abstract (250-word
maximum). Authors desiring to propose a
tool demonstration as part of their presen-
tation should provide a 1-page explanation
of the demonstration and how it relates to
the paper.

Experience Reports.

Summarize experiences with practical ap-
plication of software maintenance technol-
ogy or process (e.g., using a tool or method,
applying a metric, following a project man-
agementdiscipline) and highlight outcomes
and lessons learned. Identify submission
with the keyword “Experience” at the top
of the first page. Follow the instruction for
papers thereafter. Submissions will be
evaluated for their applicability and rel-
evance to the software maintenance practi-
tioner community.

Panel Proposals.

Include title, proposed chair, tentative pan-
elists (with short vitae), a brief description
of the panel session subject, and support-
ing rationale. Panelists must have agreed
to participate before submission of the pro-
posal.

Tutorials.

Proposals for full-day and minitutorials (2-
4 hours) should describe tutorial experi-
ence and material maturity. Direct 5 copies
of proposals to the tutorials chair.

Tools exhibitors.

Send to the tools chair 2 copies of a 1-page
tools description that explains its applica-
bility to software maintenance. Identify
submission with keywords “Research Pro-
totype” or “Vendor Tool” at the top of the
page. Define the amount of exhibit space
required.

Important dates
Submission deadline: April 16, 1993

Acceptance notification: June 25, 1993
Final version due: August 6, 1993

QThe Institute of Electrical and Electronics Engineers, Inc.

Conference Committee

General Chair

Marc Kellner

Software Engineering Institute
Carnegie Mellon University
Pittsburgh, PA 15213-3890 USA
412.268.7721; FAX 412.268.5758
email: mik@sei.cmu.edu

Program Co-Chairs

Dave Card

Computer Sciences Corporation
Systems Sciences Division

4061 Powder Mill Road
Calverton, MD 20705 USA
301.572.3815; FAX 301.572.7502
email: dc@sei.cmu.edu

Mari Georges

CAP GEMINI Innovation

118, rue de Tocqueville

75017 Paris, France

33.14054.6675; FAX 33.14267.4139
email: mari@crp.capsogeti.fr

Tutorials Chair

Shawn Bohner

The MITRE Corporation

611 West Popular Road

Sterling, VA 20164-4733 USA
703.883.7354; FAX 703.883.6991
email: bohner@mitre.org

Tools Chair

Nazim Madhavji

McGill University

School of Computer Science

3480 University Street

Montreal, Quebec H3A 2A2, Canada
514.398.3740; FAX 514.398.3883
email: csm@process.cs.mcgill.ca
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