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SOFTWARE PROCESS
THEMES AND ISSUES

Mark Dowson

SOFTWARE DESIGN & ANALYSIS INC

Reston, Virginia
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Process Themes: slide 1 Ref. No. 5-3-2, 14 Sepiember, 1950

4 THE PROBLEM N

We are part of an industry that manufactures
(and maintains and evolves) large, complex
artifacts — software systems. We would like
our products:

e to be of high quality and reasonable cost
e to be delivered on time and within budget

The only way to achieve these objectives is to
focus on the manufacturing process — the
software process.

\_ Y,

Process Themes: slide 2 Ref. No. 5-3-2, 14 September, 1990
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" SOFTWARE PROCESS )

A set of steps for creating and evolving
software systems encompassing both
technical and managerial concerns. In
particular it must address:

e technical development

e project management

e data and configuration management
e quality assurance and control

throughout the software life cycle.

e J

Process Themes: slide 3 Ref. No. 5-3-2, 14 September, 1990

" PROCESS COHERENCE )

All software is produced by some process; but
often the process is incoherent and implicit.
This leads to:

e lack of predictability

e lack of repeatability

e lack of a basis for improvement
For predictability, repeatability, and
improvement we need processes that are
explicit and coherent so that they can be

followed consistently, monitored, reasoned
about, and evolved.

\- J

Process Themes: slide 4 Ref. No. 5-3-2, 14 September, 1990
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(" PAST APPROACHES )

Riddle’s software decades:

¢ 1960s: Code Cowboys — rugged
individualism

* 1970s: Program Rustlers — organized
gangs

® 1980s: Software System Drives —
corporate professionalism.

- _/

Process Themes: slide 5 Ref. No. 5-3-2, 14 Septemoer, 1990

4 1960s A

Emphasis on technical development and on
the coding phase:

e Small projects depending on small groups
of good programmers.

e Improvements in programming
techniques seen as the key success factor

e high level languages
e programming methods.

\ J

Process Themes: slide 6 Ref. No. 5-3-2, 14 September, 1990
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4 1970s R

e Large projects requiring team-based
project management.

o Emphasis on technical standards and
procedures:

e standard languages and technical
methods

e configuration management
e quality assurance.

e Widening of technical improvement focus
to include ‘upstream’ activities.

e Emergence of software engineering.

- _/

Process Themes: slide 7 Ref. No. 5-3-2, 14 September, 1990

4 1980s )

e Corporate standards and procedures.
e Professional management.

e Some integration of project, configuration
and quality management.

* Phase—based processes.

» Separate tools supporting project and
configuration management, and upstream
technical activities (CASE).

e Attempts at ‘integrated environments’.

e Emergence of process view.

\— _/

Process Themes: slide 8 Ref. No. 5-3-2, 14 September, 1990
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4 PROCESS VIEW )

e Initially promoted by a small group e.g.
Lehman, Stenning in the UK; Boehm,
Balzer in the USA, via a series of small,
discussion—oriented workshops — the
International Software Process Workshops:

* Runnymede, UK, 1984
e California, USA, 1985

» Colorado, USA, 1986

* Devon, UK, 1988

* Maine, USA, 1989

e Hokkaido, Japan, 1990

e Interest in the process view has been
growing over the last few years, and it is
now the central topic for numerous groups

\_ and research projects. Y,

Process Themes: slide 9 Ref. No. 5-3-2, 14 September, 1990

(" COMMERCIAL BREAK )

I1st International Conference
on the Software Process

21 — 22 October 1991

California

9 _/

Process Themes: slide 10 Ref. No. 5-3-2, 14 September, 1990

-10-




Software Process symposium Seamail Vol.5, No.8-9

 PROCESS THEMES )

e process models

e process assessment and improvement
e process description formalisms

e process enaction

* process programming

e process support

N\ Y,

Process Themes: slide 11~ Ref. No. 5-3-2, 14 September, 1990

" PROCESS MODEL )

e A descriptive representation of the
structure of a software process

e general enough to represent a range of
particular processes

e specific enough to allow reasoning
about them.

e Building process models involves:

e studying actual project processes,
good and bad

e inventing hypothetical ideal processes.

e Well-known examples include:
e waterfall model
e Boehm’s spiral model.

\_ Y,

Process Themes: slide 12 Ref. No. 5-3-2, 14 September, 1990

| -11-




Software Process symposium Seamail Vol.5, No.8-9

(~ PROCESS ASSESSMENT )
. AND IMPROVEMENT

e Assessment and improvement efforts
focus on “Software Process Realities”; the
process(es) used by real organizations to
perform real software projects.

e Process assessment is not a beauty
contest; but a necessary pre-requisite for
systematic improvement.

e Improvement efforts do not attempt to
enforce conformity to a specific “ideal”
process, but aim to achieve an explicit,
repeatable process that can be
progressively improved.

N ),

Process Themes: slide 13 Ref. No. 5-3-2, 14 September, 1990

" PROCESS DESCRIPTION )
FORMALISMS

« Existing formalisms range from English
text “policy and procedure manual” style
documents to formal programming
language-like representations.

e As yet, there is no consensus on
appropriate formalisms.

e Multi—faceted process descriptions
involving multiple formalisms (for
various aspects of process) are likely to be
needed.

\ _/

Process Themes: slide 14 Ref. No. 5-3-2, 14 September, 1990
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(" PROCESS ENACTION )

Process descriptions are enactable if they can
be executed or interpreted by an
environment mechanism so as to support,
guide, check, or enforce the described
process.

Enactable process descriptions are different
from traditional (purely procedural)
programs, for example:

e they may need to express constraints and
proscriptions as well as prescriptions

e they may be enacted, partly, by human
agents

e they need to be dynamically modifiable.

1\ _J

Process Themes: slide 15 Ref. No. 5-3-2, 14 September, 1990

" PROCESS PROGRAMMING )

Process programming (Osterweil) is an
influential paradigm that stresses the
similarities between enactable process
descriptions and programs. Potential
advantages include:

e We understand how to design
programming language-like formalisms,
and enaction mechanisms for them.

* We can adapt existing approaches to
program specification, design,
implementation etc. to the domain of
process programs.

\ N J

Process Themes: slide 16  Ref. No. 5-3-2, 14 September, 1990
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(" PROCESS SUPPORT )

Process—centered software development
environments must provide, at least,
effective support for guiding, checking,
enforcing and monitoring effective processes.
To do this they must:

* Provide comprehensive support for all
aspects of the process.

e Support the coordinated activity of large
project teams in ways acceptable to the
team members.

e Include mechanisms that allow (and
encourage) within-project and
between—project process improvement.

e j

Process Themes: slide 17 Ref. No. 5-3-2, 14 September, 1990

" PROCESS ISSUES (1) )

e Should process models/descriptions
emphasize managerial issues or technical
issues?

e Should process models be
product-centered e.g., 2167a, or
activity—centered?

e Are existing formalisms (or adaptations
of them) suitable for describing processes;
and if so, which formalisms are
appropriate? If not, what are the
requirements for process description
formalisms?

e Should process descriptions be
descriptive, prescriptive, proscriptive,
constraint-based, or some mixture?

\ »

Process Themes: slide 18 Ref. No. 5-3-2, 14 Sepiember, 1990

-14-



Software Process symposium Seamail Vol.5, No.8-9

~ PROCESS ISSUES (2) )

e Should processes be strict or liberal?

e Should process enforcement be strict or
liberal, and should it be active or passive?

e Should processes (and process support)
emphasize top—down discipline or
bottom-up collaboration; is a balance
(constrained cooperation) possible?

e What architectures and mechanisms are
needed for flexible, process—centered
environments?

e What mechanisms are needed to support
process improvement and evolution?

\ _J

Process Themes: slide 19 Ref. No. 5-3-2, 14 September, 1990

"~ WHAT THE SOLUTION )
MUST PROVIDE

An improvement in the manufacturing
process used by the software industry that
enables it to:

e Produce products of higher quality at
lower cost.

e Deliver those products on time and within
budget.

To achieve this, we must move from current
process management approaches to
approaches which support explicit, evolving
processes.

\_ _J

Process Themes: slide 20 Ref. No. 5-3-2, 14 Sepiember, 1990
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" CURRENT PROCESS )
MANAGEMENT

corporate standards
and procedures

v project plan
planning PRO.!I?C"T Ny
re—planning PLANNING o—

TOOLS il
project
manager oS

implicit process
definitions TECHNICAL perform
DEVELOPMENT
TOOLS development

activities project team

Process Themes: slide 21  Ref. No. 5-3-2, 14 September, 1990

" FUTURE PROCESS )

MANAGEMENT

[ corporate standards and Droceducesj

Y process design

assessment & 3 Dl;;‘,[;?r\?lﬁ‘b;%!\' explicit process
‘{)rovemem TOOLS definitions

process metrics
process ~J PROCESS
designer MONITORING
TOOLS
*

A planning PROJECT pro;ectp_lan

.(__T_°_">. PLANNING |30 —
re—planning TOOLS \ UJ_I_

roject ject info.

proj project info procass tafo,

manager \

support, guide,
%%%% check, enforce PROCESS

CENTERED
d‘;‘c‘i"\’ﬂ'fgzm ENVIRONMENT
¥ project team )

Process Themes: slide 22 Ref. No. 5-3-2, 14 Sepiember, 1990
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FB— s AMICE TOMBREBALIMFE2LDIITS
Reminder and consistency check
TS OETEEPHROIVE—X UV FEOBEEDTF =y 7

(CASEDFIR :ERENTWIENER)
V=LRFLWNESEDOL DO TEZNRES
U= Ib D@D LY (85000~ $30000,/WS)
KOSIEH DD
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EEP==5 ) VIR TETEEIRE
FFraAv5F—v 3 UBEXTRE
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=R RCASE
(BEZHRCASE DR EEEK)

F=ROBA (methodology adaptation)
TTUVr—v s ilIGlhsa4 55— v 7BUE

EREARE
BEHELVATLRHBEMOBBXRPEEAE O HIE

FxaxXvbrodlh
LR — MEREEPHBIBEDE

RANZTAT7T5 LERZIBRE
TSIV HMIDSOEMMRYAT IS LIERIEE

BELHT BREIOSEERRATS

RRIFIEEFX PIEEOEE

ANLEFR FOER

B SR RIEME

ERMNCERSERAWV I P 2 TEHDIZHOD)

FFaxXy bOEENESIC

DATFLEBDIZHDEHET (encourage to modify)
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VI D) = PREDEE

VZ7bU2THR3DDT7 2 —X
7 = — X1 :H#E (Intuition)
72— X2 HBRDEE
7 x— X3 :FRK

"BEEZTO V7 M2 TIFEDET—<
87 2—X:7 2—X2, z—X3
EHNTF—< &N To S v, BRI, formal specification
=4 v b ZORBROMEBIIMELSIOHETHD
BROREERDHBZIE

'SSELREDY T MY 2 T IFEDET—T
WET72—X:7x2—Xl, 7x2—X2
BRI T—<:5Ey F7a b dqEV 7, REL, =5 —-DHIR
=Ky b ZOBRRBOMEBIRSETHMELSHUTVMETSH
GEAI TR, BRETIBERLT L

BEE ERNT To—F A7 o=+
STEEMEFE formal, EtZ:6Y SZEREY
EELE e EE Lh X EE
FEiEV—N eI tERRERE ERHTos S LA
7877 LAEER {ERRHT DR EE B BIENERET
MAEOER well—structured ill-structured
FEOEH iR I BZ fis SR R%
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TOERHIEINSR ZFLOEREBNIEESICER
RRE : 9. BR{t. BEER{LOEH

BEBICIIXRDHBRIRIE
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by 7859 UiEE{EEE
F—5TWBNE

FTP 2V MEEERE

AT FERDEFILDESE
M. AT7EMME EP25YUF 4
BT, LItE, Fals

735 2Z2E
RELHGFDISIETNODOMEE
REEBX
U5 ZDREEBRETDA XY b
FT72z20 MY
RERAROF Tz bETh O OREE
Y42V 0HK
Tz PRFDOA w =Ny SV TDIERF
EDa1—-IVE
DS5REXTO20 FOPYBEBHTDED 2 —NWADEIH
TotxKE
YERHFICREd2 70X 7oty \DEIY
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98 =9 MBRABEATERR

MEZROFNIS I FREA TV P ERET
552EFTSz O PDYRP, FYTL—L

JSREFTT V27 FOERDEE
simpsy S L—b, AT MR ROFEETONI AT

PSAEAT T2 FEDOHEFRORRE
£S5 ZAMOREE. B EHNELERDESR
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S Z2EXTT 27 bDA T A v b
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AT 2 —I)VDEFEL
= o E AL

BIFDEIXT

QOD @ 7 &) @) D) = [Th

A7V MERT—IXNVTF
72U
AVvZYRALHZNT LA
V=2 UR)WTF Ny A
Wk, N—Uaz VEE
DIRFATIVT ¥

T8 =9 MERRGTDOHS

#h

R

o

AT7V7 VMERAT 0SS Y TERED
VI rmTaVE—RY FOBEFA
REIIXILTY 7RV AT LEER
BEDOY RJ 2@D
AEOZAZFHIH L THEHREZEZS
BREBHOSEM

Smaller programs Il/F%&
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T L =9 LBRASRST@ORE
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A ERZEZTOIX FDFN
V= IERDEE
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HRVATLOFEHES TRIILHDOHE
WEL(GFHE. 7—7)
AT EIMLHERE EERZDSE
BEL(EEEDORR)
SEHEOMBLWERBE. 2B LS. 75 X51)

BHOTHOSFEEFRRB. €L, £EEE)

S FHEcOMBIL | TS5 OMEB{L FEIE 1t AL THosE
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FTT7oz FOPUEL
TS EFEEDHATEIVE
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—#{t/SHRIEDI 5 IFEE, 2/ BHOELES
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BEDOERE
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ARV AEBETIFERE

QODEEE s 7RSS R Z AERSE:

RDYRFLOFRAEET 12
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1) BEDOY 7 b7 2 7TEHELSIIEMENC ATV Y —
BETHY, RTHEBNLRMIMERFEIIEANTNI N,

2) VATFLTOS LBV RATLELTHERRET 0%
BPNRERROI-DIZRAI M LW TS5 )
RS A4 LIWSBEN 572, ——> Smalltalk

3) YAFLTSu S STOREENEMICE
Nn— Ky Tkl =—=> MEERIEM

4) Smalltalk 7o /'S <DEREEE

RANLET TO—FEES 2T NG Y T LBRDIH ORI

Tz PRATOT S =
INFRATFT4T7TT7T—FF0F
F—YMERBT—-FFIOF
HypertextREH
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XS EFUIER
TTUr—oavRARICERELEEFT YUV IER
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N=—FD27E8E : Ev by 7H/WSIB /A
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HEBEOEALAER  RENUFAEET oM 7AEV IE
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FEmAHORR
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OMSDRREE K
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BERSOSHBME

HRATHAH=XL

LE

A7V =7 biE@AL lisp

EJ2TNMWA T ==X

ST-80,ERAZF 14 ¥

HAI<TAX AUNY I VR AFETI
A 72N A7 =7 biEME. Ada
Y- 3 iRfE Hypertext, ERA, MMDB

Xy b7 — 7 BAE

UNIX,MACH

TIREELET AN

F L
XETUREAREE LI TOF—FII5ELEETIER
Hypertext., $#£3&ERA. ¥#3&RDB, E%F—9 TF/N, 7T ¥ MEA

Ry b= BREE
S20WVRE  EEOxRy P —0#8EEEFA G, UNIX)
BT : WNBHEF TV FMERVXFLDER
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GBI F N Z=2(2m2)

SEER#E (Administration)

1) A VNHTHEBIZII a4y —Y 3 T 5HE
A=), BFEHTRE. 7To—-FF+ X b, TFERK

2) OMSOERRRDF = v 7
YAFLOERAR. BREZR. FBT70Y 7 bOF v 7

3) FLOWAERPREORN &EFE
auE, FEE. /v CAL

4) WHEPBRHTFROKRROEN
BEDOTOY =7 FEFESTUERELAR

B8 EH51=y POETHS

\
=y POEBERIID 4V FIICEREND
‘ A=y MY VT ICE->THEESTFSNS

2=y bR, RE. BEREHTICL> THERAGCHERERER

HypermedialdHEBE NN F 7 I L XANFEETH S
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1) 8/ — FORRICEART—FTTIHEDH
2) EAEYA XDDLEN
3) FALIATD/—ENHINEN
) BEOYVIDY—ZRELTEALBEOA Tz PERNINEN
58) UVIDFRAIMR—2 a3 VREARBEOF T2V PERVBNEN
6) EALEEODY IDLEN
) UVIIIABREEZFONED
8) /— FIIEDESICLTLEYKRELREICLTEHDON S,
9) N—U 3 vHR—PREDLSICLTPION

1) EARAIANDA—HF A9 T z—REERTNEN
Direct Manipulation Paradigm
2) /J—FRFATUVALTEDLSIZERENSINEN
3) YU EFRTULALTEDELSICEZRT S H
4) YO EUSEB Y AFARENEDEETL ARV ZATXED
BLEELTRM : < 0.258B//—F
5) YRFLRTSOI VI ELEDLSICHR— PTXEHN
6) F—IR—RDIT ST 4 ANZE 21— [FHLEN
7) LWHIZ LT "lost space problem” ZfFXET oM
BEEXSNV Y, FEX—Y 337V F, BEVARYZR
8) TS0 I DMDOBROAEE LTEIUEN
) A—HFA VI T=—RAEEDELSICLTHRITAXT &M
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CASE Forum

1) FEERONCERSORFIELShIN
LEMzZ—EOF—IX—X, BEHICELSKTILFWS
2) TNFA—HFOF—/N—Ay FELLLCLTLE(T N
A=y FOBEIENELEREEITS
3) HYUFLANFF—IANDTI/ERADELEEZLNILTERT SN

Read only, Add annotation, Ristricted at all
4) AT 2= —2avELEDLSLRETYAR—-FTIH
HO—XNETb—L(/— F)ICEEFEAT (X —Jb, BBS)
§) 7/5—3v04R—-rOEFEESTIN

A=-y MIEZIXVRFERAL VS v I RERRE

X F LADFLENE

Programming Languaged*E( &I, Hypertalk)
BERGEF—9 X—ZX{EmHMELW

AN vIN— b

Al

BFEENHER

Hypermedia EHEOREZFFAFICEATmIA DR
FRULETF—9TTIDNTDIRATLDITRNTERDD

ABEIVE2 -5 DXREDRE

VIMD 27TV RXFLDOEHRES (335}
HypermediaTlRF— 4 = F I OFREEFRE
Desktop Metaphor O=F (7]
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Software Symposium ’90
e FoF £

Cooperative Knowledge-Based Design Enviroments
for
the Design, Use and Maintenance of Software

Prof. Gerhard Fischer (Univercity of Colorado)
vE—%: %5 (KERXKS)

0. BLoic

Do, V7 v xT70HRFT-FH - XVFTF Uy ADDHD, MIHER—ICHESWBARBHEE L 0D
A BRMNVTBHELIETWLILESZT.

BLBHIZ, SHBFETEZ2ILOBBEILOVWTTETH, 2F, HEVY 772 7HHITWAEEE WS 0,
BO%FH, 196 0FRIEY 7 727 HBIATWLHBLIIR->TETWVWEEWVNIZLIZOVWTBELZT.
R, VI 2TOFRREGFAD, MBY I 72T7EN—K7 27BN LTHERSITTWE D
Z2oWT, BHELEYT. 2hds, BEALBPERLTBIEITHETF— <KoV T, D1 0%, 5 154
BHALTIVWDELALZEIZOWT, BHWeLET. 2LT, 2o 2hn7ra by 73y X574 %
MELLDLITITTY, TILLBLALERICOVWTHELZT.

EIAT, HRLDMAREDT Y RL TR -LATRYBFHRIZY = -TLEYF—2a e LT, FEERL
W 9. Zhiz, Mac Ivory LT Symbolics TEHWTWEZDOTETH, LLEAKSBI D ICANIEZ L LM%
TaW., BRI, RAOBFE/BTVIER, FLTSHERINREFHEICOWTBERL LIFET.

1. Y72b7xT7HERBRER?

VZE72TORBEVI DR, RFLITRTEDT3IDOBRBICHITTCEZBI LY TEEZT. VY7 Y
TRECBWTE, LbEBHEHRCBIIRBELWSI LDEHE->TBY, 22 o4BRERTEEHLT,
INZEBRICAVC2—F LTH TR/ F00ERLTW DIFTY. ChITEEF bR TIVNDZL
RYZEI72T7ITFEVIDE, HRERPLEDISIRZLTA VTV Ay F—vayicEBBIRITI VWD, &
WIEZAHREBLTEZWDZELA. COHBRERDP LA VTRV TF—L a VyANOERIE, ThEITWA NS
BHEBVWOLNWALIRZBRATELNE T, H5—H L LT3l down-stream activity ;, Zh Iz L2 LCEED S
HEBREERNDEHIT [ up-stream activity ) & &fHiFshTwWE g .

1.1 19605V 7F 7 x7k&

196 0FRBEDSLTOERWOIIHLITT, TY 77 xTEE) LRIFNALDIX, T down-stream
activity, HBRERDP LA Y TVRX Y TF—2a YNOEBROEHICHL THOBBETLA. = down-stream
activity L W DIE, L LARERFEZ->E Vb ->TE2ZVWRIE, COTBOMEL WS OHXEEREDOE
RH 69 UE T well-structured problem |, D2 N E LA L BB TELMBETH L I3 LDLEZBILNT
EET. ZhICHLEILT, PE2REUHROBMELSAERTERFFIEHL T B W) BB, Till-
structured problem ), T4 bbLENWVWICEEBTEI LM TCELWHETHELABI LN TEET. Znib
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ALBHETELZWEELWI DI, FREBRINTIVWETTIEZLT, ZOWICHEFATH S0 ZHBEL
TRLSEBEETLZIEFVDETHS L%, £5VIHELZNTT.

Zh 2T, down-stream activity DEFOAERRE L >TBNE LD, A XTIV XrTF—varhnp
CHBIERETFLLSABLTWEPEWSI ZETLR. ThicH LT, BEL tREABONIGE RS RRICD
WTIt, 2ORBIPELWHAESI P ZHBT2DRFTHELZDLITTYT . Z¥LL, BEEWI LDOPELALE
BIAIENTELWLLTT. FITELEILEWS XDEOULA, BUTHL LD IRTWVEDY, £12%F
DY TR 2T HBENRTVERFS>TVTELWVWERPEWVSR, ZIVSIBWMARECHIET LI LD ET.

CCTHAFELEFLVDER, VIR 2 T7HELWLDTHELESNZLVEVNS>TWVWEDTIEZL, V7
TrT7NELEZRLETITETTHTH S, 22 VHYSLh, bRIOIRTIEPVH>TBREZZLEELRLY
TR TEHMELTWALZTREZ LW, WS ZETT.

BETE, HBERPSA VTV AVF—va s ANDT7 2 —XeXBII2RFLLZILT, —BHLEHHOT
7508, 22D, BHLZRXA VYRERLTWEZW—RN L7075 2REFYF K- bIRTWET.
BEDRRDHETHBEN L 29 design enviroment |, FHFDLHOORFELELZ T, ZHO—HBLER
Po—hAELEZLOTT. 2RIN—KHWTOS T LAREEL WS NI, Thuman computer communication j,
ABEasyEa—2nRBNAI 2=y —2aryidFR—1+FT5LDICLNET.

ChiIZHLT, FHFAYRELVWI LD, boE KA VICHEESZEWLEREE, 2 ) AR L FHESEROME
NAZ 2=y —3ay2EHITILOTYT. ARNBALPLLET L, ITFEZRBRL T I LERERZ
BIEHL, ZhE2A VY TURAY T2 a Y ZERTIEVIDIEHENVHRNLT 70 —F TR LZWVWOTIT LW
P, FRENLULAHBRERLA Y TURA YT a Y E2RRKEC, RRCEESI LTV ZENFINERLT
rT—FTHBEEZZT.

EZAT, 196 0FERDPLTOEREHLITTEINILLTYIF72THEB LWV LDHBLL5LF
®, MREVWOIDIE, A—FE2FLZLBEBY IM 72 T7IETHH>T, ZOEREMENTOIFIV7EWN
IRV FELNIZEVNSILDTY .

1.2 1990V I7+7xT7THER

AebAREEBMLTBIEIN Y 2727 E, 199 0FKDY I M7 7ORMBELWI DI Z /2R -
LHEZF->TBNET. EBIICWAIWAL I ATFALATHRINTVEHICL, W20 ZTRIZHF L ITKEX )
EVWSREY, Y772 TRECBVWIRE IR TWET.

FF—0DELTUL, 77V 75— ay - FAXA VORAEDPREIZY, Y772 TRBENT 7Y 5 —2 9
YOHEBEEE->TWLW, LW AFbTFoNET. CoBEIZ, 22D, HBAMN C L Pascal &b Lisp %
EDZEEETLRSHA>TWRELTYL, BRETQZFLDT7I =2 ayOAMEEF->Tnwing,
JEBICARELLENWI ZETT.

2, 7RIFTAEVNILDER, HBRERZFACTUAYITRIFINVEWVWSILOEIZBH T EA. AT,
2—=2VUy RDOTNITYXLE2EBLLODHEREVIDE, MELOBEL>TWEWHITTTH, ZHk3I
HBEZPNEA Y TURAYITERZLWILDTIEZVWOTY. TTHL, b AERITNESEEZ, 48
HRPEDLSTV-72D, LHDLDLEFEERBILALDEVSRZLICHARTEZRNPLETHS, LI
ZETT. 2D, AREVDILORFELLOTRZL T, KEFED2IEZONTEDL-> TV LDTHB LW
IDWEBEOHATRI > TWEBEELNTT .
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BiRCHEELZDETON, 33225 —vavta—F 42— aVOBETY. 9, 33225 -3
YOBMBELTL, AREDF—LE, XON—[Bna322r—a ofERHNET. VI b7 2713,
—AR_ANDHREIZLI>THELNZDTE %L, 2 DHBEF—LIRI>THELNZLHTT. 272, oo
22y —vavoRBELTUL, Y72 N7 x27RAREBELBELOROAZI 22— a vORBESHN 2.
LB COBBEEHRBICTLILHE, ERCRFERLEFLEA->AHLILL. BERLALBEAZEITY
T, BEFOL>THLWLDL, BEFRHFBBELTCVWZBBELOBOIZI 22— a YORESH 2 bITT
7.

B, CNDAI 22— aryOfEY, SHEFRALLWBRLKELZBELZOTTH, VI b7 TH
RELABR—ALESWLRHABRBELOBD, 232252 a YoOBEBEINET. ZOMBR—RICET
WRTFFAVYREEWVWIDIE, EDT7 7V r—vayORMEZLAGTLLTYA VY RETT.

VIZ2h72TORF RARETHICHL->T, BELEDMOSHFTORFEVSILDERITT LI L LLE
TEH, LARCAZAY I 727 CRHEDRBTH 200, AIBY I T2 TOFETHEH, LI T ki
DWTLERBLLZITNRELZDZEA.

2. V72w 7xTDEXH

BOLRELZY I T72T7ORHBELSZLTL, TEESIEVWILDOFHDET. EVIDIE, avEa—2D
VI72b72TeWIDE, RICZFEELBREUROT IV r—vavoHE, 77V -y a Yo RERH
FTHEIENTEENLTT.

ZOoDIZ, MBI T TERZALZIRERIZLTVWRDREVWS ZLIZBEALT, EBICEF ML LTI
o WL, FhEETFAMELAY 272702 —REDBOERED, LTLAEVWEWSIZLTT. &
DEBMLZTNE LS WERRBEOLLON—D2DOBRERREL LTI, TBENHELL I L W LoXdiFsng
F.FTRELEFZLALEBD, VIR 72703 LD, SMRZEFALATNRIEL DT EA. TTH
5, VI 2T LEBREFAULIRESOBR L OBEMS, LBEEL%XDET. ,sp.5

B3, BT, VI MT2T7DRAYTFFYREVIDIZ, 707 503 ELEERTETHE. IRV ED-
TWKRLEF>TY 7872 T7HELEDL> TWAhALZITRE X LW, LAeB>T, VY727 -7 2T7DX Y5+
YREWVWIDWRTRSFI EVWSIEDL, a7 F50% THRE) SETWZIETHEE, ZODLEI3CEIDITT
3.

ZLT, b —DHUMNIITEFRLIWI LG, KBEEY I FY27LWVWIDIE—25, V—2a—KhrsE
PRELDOTIEAL T, 3 TIHBINLILE2RBEIETEINDKRE,, KEBLY I Y27 2> TV
5NDTZZWh, W33 T ETY.

TIPLIITEWVWVDWR, Y7727 V3LDETY 7 THTRELZ SRV, ZBEEDOHZ LD
T REZLZVWEWVWS ZETY. HEMLLBEE>TWAD, FAEELTWADLTWVWEY 7 Y27
3, EEZAZICTY 71 TE%Z<T, HOAPBELLDTE2DRBETLAELZHLITTT. TIFHS, #%iT
BB L L34, (end-user modifiability |, TV RZ—F PRI RAFALAZEETEZ L WS 2 LW, EE
BV 7727 OBFAH -BRFIOBRLE S <O B>TWDTT.

3. bhbhoBRDikA

CCA+ERMPERLE>T, bR Y 772 T7OFBHIZEEIRN<HAZELTEZVWDZ LR, 2FRLDHICH
T2 MEMBEORFLVWILOPLBLNALTERLELT, CORFFEY, YVIII2TORREVI LD
BRATHEPEVWI L Z2EBTIOE BT 20T WA, LEZLDTT. b EBRMICEBERIT,
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INBBLAIATLE, bLEBALELRAY T AT APLMEI ATV, INMRICLIIEIZNE
THAL ) BB ENTELLEWVWSZETT. £L T, interactive ZH 2 BEHMM L 70/ I I VY 7R/EL WS
Lo, BFELTFVA T —FXTOBBEOFHMLENC2L 6 VWEAE2HE LTI, KBLESZFICEBLTY
Tz THRREETLZOIILEXRELTEZ L.

—F, VY7 h 7 o#EE WS Loid, (rapid prototyping ] DERB LN L EZ B2 LLTE2HITT
FTH, TREY 78727 E2HANTE2OTIE RS, BREWWOTRZWY, THOZLH, YVIET72T70DH
FIARLHERF L WOBMRITOLYE, Wi LS5icE2TT.

F7:, UNIX® Emacs 5 4+ R Lisp S AT AL EDY 7 b7 =27 2R TbbrDEFT LI, Th b
—PLELNLLDTIER LS TEALLERFLNALLDTHNET. 2EDHWON—Ya 2R b, &
CHRVZWV ERTZDERBVWTZWNZL ) EVS 2T, RACHBRLTV > THERMICETLERNLZY 7
F7 27 HELNTWVWEDITTTY.

Bk, CNAEFCEBELZRMELZOTTS, WSOPDXRBI AT LABRESZHFT, ThHIZALT,
ZEHDN=La DY) 7 b7 2T7DRAZLTVNDE FX 2 X P TTEPENLDOBRLZHMED, ED LS I
THESHIEEEZI AT Iy 7 ICKBTEILENTES Y, TORXAZXLHPRLBELELVWI ZLTT.

4. B2V —LT7—7

2B ATHEE, £ 65 Fhuman computer communication ), Al a2y Ca—2 b nhicHEzELH -
TWIFIE X wh, £ L Tl cognitive science ), ZBHIBIZ LW TN L =2DAE» 5HMEZHEDTI VD F L.
ZLTHLBEW2PDAICEBLZDOTITH, 2ZTE, Zodon—, Elffas o -2 2570L3
fPeVnI T EZO>VWTHBEBHAWLLET.

Z ZTid, Symbolics Lisp 2>V 2HICL > T, GBIV E2—F S XAFAROWTHBBALZ TS, 2 h
BEDYAFLAIRZOVWTLWVWZRZ LT, MZE Sun 7 —225F—2avyT3eh, hoElegEiarea—7%
YATFALIROWTLRALZENWZET. REMLEYE->TEH 2 Symbolics nD/N— 3 i3, 30,
OOORDDABELEI, 000LLEDNZ T ANHY, ThOLDHWPSMELE 4, 400 R—FDEF X M iH
PRTWEDITTT.

TEho, BREEI VL2 —F S ATLE5FEILHICE, BEBEFH->TETNERZEVWNEVIH
BM7ZUOTEBVEIECA. YI NI 2T THFA T —HEDIATLADENWFE2ZFRILTRELVIHA. £
LT2DM%, A7V 27 VEMBDNRFZ2HE->-THANALPBERI2T2HAKLIE, ThonBEEZZFROT
T, TN 28EBLT, SEBINZBELTANOSBRLLAVEBEZADETWRAZITRIELZD A .

CDZERDVWTHRLELPRBINIIVWOIVWLHALTREIIEDTERRTEF WS ODHE3bITTTH, 20
FTLRELLDHF ZOHDET.

EF—0OHR, TNHLDEBEL A TATIE, RLBAYICHEIZ2BELWVWI LM, LIELIEFHEDLATWAWN
EVSHETYT. ZLTIZOoHNHFRELTUL, bRRIIV-LEBEES AT LAIRBWTIE, TFX/8—1,
DY ATLCHLTREVFEMALEVWIADPFEL LS LB LWV ETT. Z¥ELLLATLARREL2IEH S
WELRAMEPL, HLWELNUVPLERETLIILVLRIRATRETH2,256TT. bbiA,

HAELOMAZTINTORBIZONVTERLTWEZATI L, OFHITTLHLEIEAL S, b
RBEATRBALZRF >TWEWVWEWVWSI ZEZW20HIFTAEL 2.

2Y, BLHEOMRETE, ABRELTO 7 FLADRRDF—LDXEIIZEITBNEEA. ThA»LY 7 H
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V77Ot AHADOKBICLEBLTBDZEAL, XD IWHARLERERZ TELHIZREI TRE I WD
EVSIZEL, EXZTBNIHA. BEBVFHHLVWILOLERLTEDZIELAL, N— K72 TDERTT L
P, VIR TORERTAMIOVWT L, RERATRERABHEIDNZENVWTEDIEA.

LLELAZNLDOBEESY 772 THRRBICBWTHETZW, Lo TWabITTIEH DI EAN, fle
LRINLDAICEBLTWAWI L IZIEWS OPEBAFTENET .

2, AERLOHFARBEBRLY I 72 THEF—LDOXJEEEZ TV, LV ZLTTH, W2»
NDEFEETREY 7727030, ARAEF—LLLBRARIATVWEWN, EWIRETT. flzE
Spreadsheets T3 & » UNIX T9 & % Smalltalk Z ¥ D X F L1, E TLMABRTREIRLTWLRYD, B
BEAZX->THRRESIALLOTT.

Fhhs, VZIEI 2770 R0ERICOWTTTN, Jhud, bLAHEBELZ a7 SARBRMTLHLNRT
WRDTHZTNRE, DT HEELBETRERZVWOTE WD, Lot BEHBA—N—ANy RIZOLHFLEET
HoT, KEBY I 727 CBEEORETHL L EZ ST,

R, EDIWIBHBREREZ B DR EITREFIVWALWVWI ZLRZOVWTHALERF > TW W ED
BHTIY, AIZE7TAVAOBFETIE, L TOLARBABRLIIBERERZAVWCY 77272 E>TW3D
FTIH, CoBBEICHET 5 critical ZRIEE WO DL, TP RX 2 XY FEUDY 7 b 727 THBLWND
RRCESTVWTVBRLWVWIATT. TFHUBRERZFTL>TEDPLY 772 T2 WI 770 —FT
B, CORRBEELELZLZ2DOTTY, Wb BFITBYETHARERLA > TU XV TF—varPL iz
fLtLTWwW WS @2 LIE, CORBEIIHEVEETIEI R L>TEZT.

BREMFEPYE WS RICBLELTUL, BAHLOMAZTIE THRI ZLTVNEDTH-T, 37— xi7rn
72 R EEES>TVEDTIITENEIHADT, COMADPDEENLET LS LD, 5 W KEBNFFIC
BOESINBZZLIZHEINHAENTRIDYZEA.

T, BEHRRESRCLLZVWELT, N R 2 7DEBEWVWIDLEALATH>TETWEDITT, Zh
LEGOZEECEZLXVWERVWET.

B, VIMNY27ORBETFAMCETIMETTY, CONFRELEDY 7 MY 2 7OHRE - HOM
TETLHEATVARHHFLLEVWE TS, CZTORMBEVWIDIEIZEHL LiFF L7 down-stream
activity }, HBRER P L4 VTV RA VY TF—3 a YANDEBREVWI HFHICELTCOY 7 b 72 7DOMBETF AR
#E2LDTHY, B b EEL T WE 3 up-stream activity | IZDOWTIZEDHFIEEL WO TIZ AW &
Bwnzd.

CZETBHELELALDY, LB PTLX->TEBNETTHRAOBENIL—L V-7 TT.
5. bhbhFRARLTELIXT A

RIZHBALE TN, AeHPREL ZIFLLZBEBRANDT7a—FE LTHOTHBR -2 K SV
TFHAVRE ) TTH, ZEERLBEHFISOWIBREERETZICE-LL, ZLTIARLESILTWI S L%
ZTWVWBEDH%, BEMIZCINDLIO0OELL 1 SEDRT X > TEZLAHARICH-> THHHEAL 2.

CZT—2RFHLEFTBELVWDR, A7V 27 FEMEDRITEVI LN, TAZICHFLWLOT
BZweEWn3Z2eTY. Smalltalk L WIDIFLI 1 0OEFELHELLSFELTWERLATTL, BEETZWEWS
ZETI WO TT A, Object-Oriented Design BHIZZAZICEF LWLOTIIH D ZEA. Lich->TH
LHOMEL VI DL,
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5. 1 EKEXALYERMIXTLADBI T T general purpose, —RBEMDLDHDOTOY T LRETIEZZL,
RXA T, RXA M T Construction Kit ), T#H X v b bWz ETH, Th2EZBI LD
LihEhE L.

Aebizgd, KNI ZHMIX Yy b EROIATLAEZWMAT LI ENOLHBHEI L. £, —DIidtEdi %
FTELHOHIX M, LI —DRBEYR— N2 2ELLHOHENF Y FTT. BB, Thosny
ATLMBEDEIICHEDLDRTVERPZHELLER, ARPR->TWR I LREHZLZITQ7I5I7THEEN
ScebnrE L.

INHEDTATLAFLIER, —BWL T/ FLARETIILZLT, XL VIKRELLT7Q7 5 LBKTT.
ZLT, CNLHDERAA Y ZEDRFLEVSI DR, — MWL 707 52RBIND LT LEICL>TWE bIT
TY. AIZIE, CRLisp R Yo—BWL 70/ 73V /7SEE2FE-ST, EVR— 2y 2&FHLEIS>LTS
ELEFBIZAELEAI LN ZLIFRBBICHLSZWERWE T, ZRIALT, TOXILRKXAyTEn#ly
Fob2MERE, LTL7R7 I IV 7HB@ERCZNET. L bIINLDIATLZI RX L yEmBEOH#
YXxy b1 EVWIXIICHATWEDLITTETY, 2T, H2—20L TLEEY, RGHLEEEZE2IFT2 L
bl

TINS5 F Yy MIMANTEHDRIZETLENLZDLITITTY, S TLbRTWETFYHA YOME
DOWT T4 — BNy ZPBH>TIHWVN, VNS ETT. 2N ATAPLDEBEENZTVE WV DHBRGH
LB biTTY.

5. 2 BRIJFXEXTA

ZITHLHIE, THPAUVREBLEWVWSLDEFERWLLE LA, THIZHENTX v P22 T, Meriticy, #t5F &
WOEFRENTMAZLDTYT. COTHF I LW LN, ST4bNTVWEFFA YOMBIZOVWT, 7 14—
RNy 22V 7b727RRBEICEZZT. ALHLOWMRETIE, BERFLEVWISREICHWLT, WAhWb LT
QrIATIRATLEESTETWEZDOITTIY, 22T, RLHBEHTHFA VRE, RFAFHEL I Loicon
TH%Z->TBIETHADHZ WS 2PHEAL ST .

TFRLDIE, AFDORRBHRFCHTELATLANHATT. THYATLOBEEICOVWTIIHIZEFLSHBE
BWwZLEd. 24, ACHbOMREDT Y RL TR - LAY HEFHBREELIT IO NS AL 7IE, 2—F4
F—T 21— RERFATELDHDOTFFAVRETYT. CITRELLIDIATFARDVWTBHELIEAN, LL
BEFABHDTLLLEVMFHD Ly > a VIZHBMTE W, ficid, Symbolics D 7L ¥y F— 3 ¥4
TDEBDIEODTFA VRFEHFHNET. THLFHCIOWTEBHELIEAY, bW %% charac-
tarize 3§53 L DTY .

SIZTBHELTIVETTATTEVI DL, JICHREOFZTDOLATIR AL, EEOREDNOHFTLHED
NEEHTNWE Y. ALLOMARICLFE D 2 LAFEEN NYNEX LW (ZhETXV D NTT DX 5%
EIATYH) £FIf7E3 LT, COBOL 7u/7 3 Iy 7nithnFH4 v REXSHMEHTT. 2L T,
LS ERLLHBSEHLIBDLY T —F2DTTH, Thi3Ay b7 —7DRFHHT 2T VBEEE M
FBTHLDNTTY.

T, BFDBRBERIFZRXA LD ELLTORPA TS XFTLEOWT, P LELHRHARL LiF
7.

29, TNIBKRBEDZO0MI X v P LIZRELBEEF - TBNILT, KX Y ICIBLLBHMBRF; 2T
ZTWEY. AFDRAAL YIZIBLABERP NSV y bOFEHEZDTTH, ThEV—I7 T Y TORTHALTT
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W ZEHTERZY. ZLC HIF Y FEZHYRATFALORENZE W, L THLEELRBREH L VI DI,
CDEIBA =YW, V=2 TVTIHETFFAVDOREE, SRATLHWEXL YAFEERNVTEEL L
BEEATHFIELTRFENBEVIATY. TTLEL, YATAH, EIVWITFFAVYHRWTFFA T, &
SWIFFAUHEBEDRILWFFA S THE LN, ZINIHBFEEF->TWELITTT.

b8y, LS CHFLABRERTTALETT, RAEH THHT 50, SIHFFALDPI W
SASCHERTERZLELTENELA. LIAD, 2RI CHFLABRORA v —T %, BITIIHRFEN
HBTELWEWSI ZEDRHEILPbRrDI LA,

ZITREBRRO—FLLILT, FFACBEPLHEAMLALTFA VEREANLBITLTWWEZLL. £
g, tFox v —Uh, HUx v hORTEHATTT WA MERN L AP DR L [ argumentation |, R#
BESLrEYY 273205 LOTT. argumentation L ZALEVWWETE, ES3LTIDFHA UHFRW
DhEHh, ES5LTCIDFFAYHEVDOPEVH>LRBHRBOMBZLZANBERN-—R L LTEHEATWEEST
T, RBENBHAENETR—F LAY ZAFADF TR, ZEI I VI FFA VARVWOPBVDPE V- 2HE
MEBARTENRET. Z2LT, U5—FHD TCRACK) tWIH KM OHMIBRFIOIE I LI HLD
argumentative 7 Z A DY > 2 %, fizbid Meritic), FLEWIX v -V EBLTEBRT LI ENTES
Lt¥z237.

B 2iE, CRACK Y AFLADHFTHALY B ETOFEIHEL LR LW, LW HFMNRIIINDS X
Sl oTVET. TORFIIV-2VEI VI T ELEVNI DI, RBENERFLEZIR—F T2 RXT7LTHHA
ENhET. 20, CORENBEEOEHIEINAN—FXALHEVBNAN—RAF 4TI XTLETHEINT
wgg.

XHI2, CNVATFLRBBRFFERICESVWTNET. RENBEHTOFEREWVWI DL, FEFZIIN
PRETHD LWV ERER, —2ICRELLZVWEVILDTT. 22D, R -ERE T ThOFRFH -
TWT, ESLTIIHRLT, ESLTIIHRLKLVDDRLEVNI ZLDRARZDY AT ANBTLINTY .
g7, HUBRHETR—PFTRIRDDLATFLRDOWTTTH, STHIZEZOFEFHNET. —2iF, Th ¥
NOFFAL VERFEDTETHALTTWLSFE, bI3—20F, #Pu7ibsLUilic&RI TS F¥A
YERESTET, TREBELTHLLETFA Y LTWSFETT.

T, REEBELILALISDCHALREVWDPDTORIA TYRTLEE>TWEDITTTH, T b
DEANLBEO—BH LT —XF 2 Fvi2onTbRFVWLLELL. ZLT, ZDT7—X 77 F v DERDY
YZIROWTELBIRKRDEICEZZ L. ZhiE, RBANTFA L VWS DRZTOMEEE TLHMRENZD
T, WHPVWXETRENL L TLBMAN LT L NV TORFRELPTELZVWOT, A7 RRFINTNE
BHmAHRAMZRAVIE, 2ORBNEIZATIAPL—PTEIENTES, LVWIZETYT.

AeboHEOBRBRENLBALITOE, CHOT—XF2FxDHDZTHZERDOY Y7 hFn-znESini
DTHLOMP, LW TN LERTL I LICHNZET. Hl2iX,TEXAMPLE FINDER ;£ WS Did, #
AF Y FOEEDLAIQIDEOY 2 ZOVWTHTTERONOTARIA T RATLATY. 27, BHAL
FNBEALTHRFLELARANZRRTZ2OTTY, ThBUARERDERDBE LA Q7 DEID) ¥ 7
OWTERLA7O MNP A TS ATATT.

6. YZ7F7xT7IRLARXRILT

ZIET, ALY BHRICAL->TBNET IO A T AT AR ODWTHERARL EFLHITTT
A, SER, BUICHLEFZLAL> EBANLLARNLVOFEREDZ LT, b dY 7727 TFIZHEAL



Software Symposium 90 Seamail Vol.5, No.8-9

TEDII UL TWITFEIVWRIZOVWTRETWELWE BRNnE T .

L9B0FMRDY I 2T7TFEVNILDEEZETE, VIMT2TRRELWI DI, BAhLTNE %
LZVWWILNWLDOMBET Y 7Y EREICITHLILVEWTZRATLL., 19501, 27>
TVERPOLEBOBRINEFMBELOEBERESF L TLREP- LV Z LD ET.

196 0FRIELVETE NAVLRV LT FI Yy 7EEFERLTEI WD L. 2l FORTRAN
& Lisp £ ALGOL Z ENBHBESETTY, TOKRELT, 7u/ 7 RARBEHF _EHTETEZL
. —EBEOANLBE, BRLZTNWELZLLWEEEZ IR 573y /7SETESIALDL, ZLTHL ) —HEEI
Fn7r07SIr/SREICRWTLIANAL FTEERTEALLTT.

i, AR — AL ESVWLERIRBELWILDERRTEI LTI IBOERICA>THLLBENAST
ERLBVWET. 1980FERICASTHLLDY IR T2 T LHEDIHELEWIDIZ, H2—20KF L BERR
CEHLAHE, ThICHATIHIX vy P LWL OB ZZRCHBEL, ZOBRLLTSETZREH PR TW
ROBESEIEIHBEVWIFHLVWEEHMEL Z>TWEbITTT.

ZFLT, RRBERLILALISCZDOHELF Yy MR T, REAFORFOREICHL TORMEEZFHF->TWVD
IIUHAMBREPLETHS, VI LD E2DTT. ChH1990FERDY 7727 ITHICLB LR
WEF. TILSL,EVWERY 77 2 7TRRBERZLH L ZBHOALBEIS PR TV LBEWET. —F
3, ¥4 VRBEMETLELODY I 72T FHA Fr—, TLTHZIZ, RN LBEEZ ZOFYF A VR
RIZTvEY7TERXAVOEMREVSIDOPHRAL TS BT LICZ 2 R0 T.

CDEICLT, FHFAVRBLWILOBHEALILIZE>T, ERLEZTREL L VWEBE WS DML
THLHEALL->7bIFTT. 196 0FERKZ, BIEILLT YT YSELITERLLZTNE L 6L P>7D
B ERTFAVRBELMEOROBWERELXEREEE, vy EV /3BT TR ANDZI LA, TTHS,
BOICHLEFZLAT 7Y =2 a YOREBEFFTRLTVB LW Y 7Y 2 TREBOBEAIZ, 20k
RXA VOEMARF—HY 7 b7z 7RABLEI LRI >THRREATW DT AW EEZTT.

7. TYFa—¥FopA

22T, AL HPHALTEVWD S LAEENREZ R TELLITTTS, BkiZ, ZhrsihibhiT
ZoTWI I EEZTWAHERETH 5 end-user modifiability ;, 3% bbb, TV RLI—FHhBEHICEHY
TARIRAXTED I ILTIHA VREOMBEIZOWTHBBHALZT. ilchHL EF LAk S ic, BE#HR
EVIDIIHFRLEDL> TV DITTT. ZhiLE->T, TTREBREADMEL, BEMASFEDLBIZONTE
HBoTWVELY. TIDLSL, FLRRIATLADWSL WAL EYEL—FHER-BETEL LI LTI VRE
EHETILENDLINTT.
:

ZHOBMREZOVT LI L LbP DRI <HRAT LD, RIILEDATMKFDITANUS WS P 270 %H
WTHBBALET. AR, H22—FH, TOLRTLALHETFFAVDRITIL AV N EZEHEALZNL Y bD
FIEHLTEFLY Y IEWIBERZFANLVWEEZLLTRE, ZOBE, L LERFLBEICLDET. £
CTHRBEZZDE, EVZTOLRETNELIVWOLL WS ZETT. HRZFZHFELLTE, ZOWHKRIZTFY
AVBRIRZRILAY 7 b7 2 7RHEFTLZAF I VDT Z WD, VWS Z %D 2TH, b HFEE
ETBNREITRLALT, RAA YDHEMRPENETLI5EI XL AERETELZ WAL, LI LDT
7.

ZITHRLHE, FHA VYREOI—FL L DFMLHES, BRCEFELLLI ZE I CLTFLbERELNWT,
FLIITEFL VY I EVWIBMEEZ VAT LALLM ANSGLHDOMEMAIR, ED LS 2FTRIE L WhIZOWT, B
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REEDOTVWET. $LLHUBNALEFTON ,BALBERA 7YX LI LAERSINALT7O N2 A 72T
AT, CNEBZYRI—FHPBETEZLIS3LTFFACRELMBLTIBYET. ZhiZOWTE4 AL T
VTR Z L7 T Human Computer Interaction; ¥ \» 5 Conference T, RXE*HEXZLILIDOTELLD
FEHRETIAEELERWE T, LD YRITLADTFRHRELL, Lot FLEVWTIBNZITOTHETX
W,

BT, EFLYIJEHLOWAT V22 L T ATLEORLERILDOHMATT N, 4
TMICROWAVE ((BEFL Y)W HLWI FRFERLAELET. T3k, TRA—IN—7FREME
LEgh, EVWISLS LV ATAPRNWTEZTOT, 2—FREATIESWVW-WVEI WS 757 2BHDET
PEATAEZHZRBE, YATADR, TIVIZ2ITIABHNETENIIELT, YATLADBBRET TIZHEH-T
WEI7FADAT V27 bERLET. EZATREBFLYVEVWIDIREBLLPLEWVWI LTMBAKRE 1 TTHS,
HAV Y DRFFICALDTIE WD, EEZELET. FLZEIT, ZDHAL YT EVIDEFEI WS L
DHREVIZET, SERAALV YL TORHBER-RAZA>TVWETILV—ND—RRERALI LN TEZ
. 20HDHE—2, FIZELV YV ERRENEOBRDONL — N E2RUEZT L, TONEFERBICRREN
5HIFTT.

L2LZhTid, HFLWIL—IVEERTEHBEWE, 2L 2 Lispd SKTEWLHDEWV- X312 ET
LERE-ABEFELLZTNELDZIHA. FITIIRRLADIE, Lo L BRIV -V EZEHTLI LD
TEZWR, EVWI AP EZN 2. I, BRADYATLATIE, SBEORTE2ELAPVWEDbEIC
LTLALXNEST->TEEHA. ZELS, TDESI AN —ADBEREERIATWEWLEDHIZ, YAFLHS
DEILUBRFLRVWEHLLALZLTLEI LT .

TIHL, IVBEBRCHLWIL— NV EL—FHFIRXTLALHLTERTZFELL UL, CAHPRWHAT, &
NBBOWRALZLVWI ZEE L ATARLKRTE, YXTFLANRT RT7HBBANCH > 55 X LAKE L LV ARSI
HAL, HFLONW—LVELTERTES, LWoRBRLIEEZZDTREZWIAEEVWE Y.

T HRLPHERBLTIVETFA U REOINTICH T2 RO LEBENT —XF 7 F v lco0WTH
BHLEY. ZURI—FHPBETEZ LW TEEH, LW Dld, —FLDLRLTHE2X v FrORED» S
—HETOLN)VD) Lisp 2—FIZETEBETIC, FvFUFHFACDLRNVICETTEREIZTHIEL N, L n
DEIUAANZXLZRBETEILEHNTELVWRLVWILDTY. TIHLS, FAZZDRERDTLHELEL
T, ATV X, TRF ) EVWIEIFICEEL THRRLWEEWS T .

CITHE->TBNEFN2—F VNI SHR, BRIV AFALAZFEIALWIBKRTIRLZL T, 77— s
YORMBEFTHTICFKE->TWE, T LTREESATHEIPLVNITEZbIPoTVBEIZAZHLTWES. &
NETHY 7 72T HTE2EABENVIDIEZ, V772 T7DHRFEFEFRIV I THREICL->THL
BNBZEVILDTLEL. FREFLTHALLDY 7+ 7272/ TE2RFEVNI LD, 2—FiZBIZY 7
VT EMILZTTELLT, ThE2H#ALIELEILDBTELTRELLLZVWEVILDTY. ThEBZ VR
I—FDOTEEE ] EVILILCHRATVELIITTY, SADRROBMICHLILAXIIZ, EFMIILT
WHRHFRIIEDL->TVE, ZREZBLTHEARERRSERLEDL> TV DIFTT, 2—FPBZnEicH U T E
ZhiEWIZwanTy.

WOLWLLERBRUMRAE[MOFTTORR. VI M7 2 7TRREPPZ2BADG 0 BIZRFIcHELATVWE I L
BEHLPICZDELL. 4, ZORFELPIBANDELIZTS%IZ7TR 75008 FBECHELATVET. o
TN, BTNy 7 LIWEPNS L IZARDBENTIILL, TERBHROEAICHESIHAZY I 2T
CERLTWEDLITTT.
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TE2L, P SENELXZELT—FSVWnWI X, Zora/ 720, 2—FiCL->THERLAYI
PR—PENBIRETHHENWIZETT.

8. K&

BiEICZLDELT, VI b7 7ORBFERZIHNINOLEEBR AT LALCI>THDTHEZEZLNT, &
DRYZF72T7ERELTWITZDTIEZ WA, ELTEDIRATFLEVWSI DEHEALINL, ZLTZEH
BEF LR YEEEAEOMBER—RACETVWLRARRCLI > TRREAINLZOTR WD, LW ZEHS
EODERTHN Y.
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¥HOEBEWRZICBHIFBITL->TVWSE, BEOKFWROT—<E. V7 bY =2 THHEToE
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BEmorHdE, OFRSICEBUSENENLEETHO. KL LDSTEREOV 7MY = TH
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HINEECOFEFTITRA, EVIHLEORRIFZ—VIEV, Tl 5 LDOETR. Tos/ 754
DEIMIAYBINETENZISOERIE. LVHHOFMI THU( [EIT] LVHEED
Plohb L EuhdLALW), MORFEERE LTO IEH] b u#EME [RA] bg
Ve COMRTIZ, TEE] P MAAl FRBMGERTEDATL S,

ZOVSHBBEEL, fIDTIVEa—% - To/SIVrET/I AICHA LS. B/ EK

dEA&?DV??kAaTLiO@# EVH0HN, VEFDOELIFDDLEDTH D, &5
CHEBBIEEICOVLWTEMALOEVL OLDORALLN, EALFLHESBFTEL OELEP(FA

lb&ofti)ﬁbt\ﬁﬁwﬁﬁbb‘tﬁf%tb LT, 70735 I v 7000LFEICHVTVS DI

Wb otce TEZTHRT Nkanc TOT OS5IV F/AF) 2ZVTLES T &icli, EZIZD

B4 &2 ABHENVDT, SEA-Nail NikFET 5,

BEMXDOFEMIE EDOBRPAERIZ. FHRO LTI XD LET, FKRITER

TF A A )L nittalsra.co.jp
E J AT

AERAF &P HfFHLET-1 RERRFBB T FBIERIFAMN BEVRE HrHi
FTHHEGLELE WV,
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1L.oXLWAFY
1.1. T LIS

TGV a—FIAMMHEEXED ISR, $TTOSSLEESRTNERSLEV, T s F 4
3o v Ea— 2 IcklT AHTFORBTET VA LDT, ThEHL LEEDIEIFENT O
¥53IUSEETH D, BIE. FECELAHOT oSS I VI EEND B0, FE T akanc
LWHEETOTOSSLOREHERBL TV, BBTFAF + 274 7P ZTDOhDINIXD
A=Y FIzoWTRI I TRBHELEVA, $HLYOHMELbIIGRUETASDEVWHTEH
Ve XA T NBEA 5,

XT.7Tar5I Vv YEBEBTTOSSLEEBLEITR, FRI/E2—-FETHEPSES
CLETENV, TRV 2—ART o5 I VS EEAEHRCREBRTELVWNST, 7
OFS5 L3230 Ea— S ICHRBRTELLSBRTEA V7 —TYVIBRBREILNED, Tas/7IY

EZTICE->TENThERADAS v 7 —TY 7 H{EDN B akanciZiZakxEWH A > ¥ =T Y
TH B,

T3 ROT O 7S5 L1% Thello)] EVWSEZRDT 7 A NOPIZEERLTAHE Do

main(state s) == printf(s,” Z AIZHid¥n") external ; /¥ 7o/ 5L 1 %/
SoTarS A, [CTAIRBIR] EVHSHEENNTETOSSLTH B, 705 LHET
oo IRICINIXD ¥ = b S

akx hello
Ly 4T3 5L, akxDhellonhicEANT 075 LOBREMET 5. XFLANENL
MBEBEZIzEI VoI ZAMNEFNIE, Iy Ea—F0RHEELELT,

ZAILBIE
BREHEND, TOFSLNREDESIRLDTHA LS, 2D, TuS5L%57 74 NDHRK
HRLT. FNEA VI —TY I ABLTIVE2—FITHELEEED. LVLSFIRRESET W,
TS LERBRTE 7 7 A NVDOEGRNTIR. FEXEXHDEH->TEW,

Kicakane 7O 7S5 AMRESI VDS bOTHRENZAERPL LS. TRV L DO DRERE
BAAVWKEFNIER LNV, UBZOLS LSRR | THATRTY, ThodziEdo
:b\t:tma;ﬁt SBEICHLMIE>TL BKEAD, BANCETOEEMNBTELLEZITR, T2V
ZHTIREATVLE HDONRH B, EVH T ERFbh>TLRIET X,
XT. DEoDakane 7O S L, TORXEIRBESTHN, THIREHTFEEEST 0L
SLED TMBOER] THREIN S, BHEDOERIT.

ERTHMMORE ERTIEHE ( FKEIBOEET ) = ER/N .
DEAELTVS, [EHTIHHOBEL] 13, BEDOLWVWEZITREBETE 3, & 51T [R51H
NDEEF] &,

REIBDBIZ ﬁm&%

DAELTWVWS, REIBDOE “olEkdBEEICR,. ThoE T, ] TRY->THEXS,
Mgkl d. E¥E] P r{bi%’lﬁzzj A, BBrWIEEASE [HETF] THEabE
to TiE] »zhd%d E3%] ELTHWE U808 Th %, BEOSRIL.

ZRBTIEMORE BT IS ( EilH) Tov 7iEE
DEAELTVWS, [BRBTIEEOBEL | 3. LEDLWVWE XZITIEHTE 3, EFIHBHMNZOU
Edbzéxicid,. zho%x L] TRY->THENZ, BT A8, Thyt [HARE] »
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[ARME] THIEAZBRVWT. TOERNE T o /SL0EIMNIBEFAENESKEW, [Fo
v 7¥EE] 1Z.
A = T &4
DELTOVBEL, BREDLWE ZITIFHIL W,
INSDRMELEANT T oS L1 2D BT E, THIRVOEDDMMOERTHIRE A,
ZOARBTRERDELIICE>TWVWS,

EETIHEBOBE HBIhTWHW3S
EFKT BN E main

REIBDES state (IRGIEDEIZ) s (R51%B)
EFER k3Pt
SRTIMHORE HEBIhTW3
BB T 5 MEHS printf
k- s ({R51¥4) " AICBidT (BB
Tov 7i5E : external (7o v 74)

STV ODNERTREEND B,

® [/x] & [¥/] THAT, 7uZSLaicldsbe>E LB EEHEL L
NTEB, S TaxX ] EFETA, AIEZHVTLT OS5 LITIFEENRETL,

ORI % Mnain] BRBHRGHBEZ T, TOZMERFOMER X4 V] E/FiTh 5,

® "] LZTNTHENIEBMOXFOINIL [XFIE] OERERTERETHD .
Ml BRITERITRHEKNULSTH 5,

@70y 7% [external ] (3. B4 28 (Z DiEEE lprintf | ) A TH B &
ZRTENGE [FTuyw 78] Thb,

1.2. %o EHZDFEKE

BIRDERIZ. () ERXRXNOFRZIDIEEL. QPMEMOHEDIEE. LWVWHITHo0EKEFE-
TW3, A7 =T Y Zakxld, 7ur/5L62525h3¢, £37075L08XEESD ITHN
NTVWE0h, BELBEBEBINTERINTWE N, KEEZFHNS,

bLTOT S LNERE S, RITAA VEABOERRD [#HIZ ] 217145, HARKPHAE
PBOSR, MEFICK2HER. SERUNOEDIIR->THERI OIS, 7o/ SR ERKL
EMDOSRIE. TOMBOERINPORSIMEEMGT LTI TEERX RNcHFHRI >N
50 COHMADIEEN, MHOERDVDLEODERTH 5, A4 VHABDERRNDOERZ I
SR EOPIITa S TNERLBMOBBOEBLS > 5. TOMMOERR bHRX
5NBb, CARBREINT, BELITXRTOMBOEEROBBMIITHELNEIDOTH 3,
TRTDERRDHEMIANKRIZE A V=TV Zakxi3 A A VEABOEZEZHE LEED B, A4
YEBDMEERD B Edakanc T OS5 LORKRENTS 5, A4 VMO ERD 3720113,
ZTOERXNHEINS, COHBEOIEEN, MEERD LIV EODOTK TS 5, HLAMEP
AWMMEKMOER, MEFICLZHEIR, LOLSBMHICKEINEERUNTEDSATVS, 7
OV S<RNERELBEABOEROMITZ. E5IHERIB THRA) LicERRZEZHES B LI
LOKE B,

CIT. ERAOHEFRA LHMOHELHHET /0D, S3MOBFELERDEZ TS5 L%E
BICEND LiF 2. H2HMOBETREZ. 105 TOHETEHIEDEMET, 72 & D DORETIL
LRI 218 23, $DBITH B, 72/l IMNED/NEOHOBRIZITH S LT 5,

fact(int n) == if n > 0 then fact(n - 1) *nelse 1 : /x 7o/ >4 1 %/
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TarS5Li. BAONAEMN IV RETNIT, TOBEIVINIOVHEORRELKRODTENICH
LOMEBITTOMORKRELT S, TOTHRINTIEZZTOHOBELT Z, £7X->TWV5,
T ZT. [if A then B else CJ (3 MAAEL 5B, HBX5C] 2R EROBIL, 4> B] i 4
MEORKEVWT LDOEM] Z/RTHEOHE. A - Bl & A0 SBEGIWli] ZR4EIED
WE. A xBJ) i3 TMSBEBNI /] 2RI REOHI. THD, DL [if then else] |
Ml o M1 %) Z6EF. ALBL CEMBETO [T/ &P, 7 [fact(n - 1) ] ZHEED
BRBTHAIN. COLSICERROPTERTIMBBEAREEBRBITIILHLTED, CDLHXQ
M¥MoERE BROGMEBOER] &FIR,

1.3 ERAOF M|

XT. Tu5L03 BRERBEDES W HDONZRBBLILKET T, ELNUE TS5 LTI
B\ BB, HEADOBRERDTHALLSIETELERDEINUT OIS LEESNLT
TR S0,

pain(state s) == printf(s, %d¥n",fact(3)):external ; /¥ 775 L3 K/
fact(int n) == if n > 0 then fact(n - 1) % n else 1 ;

hixF7o 7S L, A4 VEABOEREMAILDTH %,
EERDOEFRZ T, ROBANIHEL, A4 VEBOERAMoIED LN S,

(FBZHA-D) AR, ANEKOSR
TRTOEFIHITODWTERZ 21T,
EL ML I LEE, TNAOREKICERI SN S,

(BWZHA-) To/SRERL-MEEOESR
Q) EFTETRTOESIHITOVWTEBRLI 2T,
D) KICEFDHEMOEERDORSIHEZZEZWNIET A2EFIBICEE BRI CELEART
BBkt 2HBM]Z 5,
()Xo IcHIZ F-RITHOVWTERZAZITHE D,
(FHZHRA-3) HOFHIIEF 7S WiEE
Q) EFTTXTOIFITOVWTEBEZ 21T S,
HAXEES A EE, ThoREFICHERI 5Nh 5,
M FNONTRTEMBICH b5, MEFITLITED SNIHRANC
E-oT, HELELZVEODDEKBITERZ 5,

(FRARA-) HAOFmIEF S 5 HE

() FEF. RONCFHFMEINIFITOVLWTHE BRI ZITE S,
) ZOEMNERGICERb -7, MEFIEIIEDONILBANICK > T,
HELELXVDESDDEKEL. AWV, ICHEME N A {hOTICHRZ 5,
()X SITFNITOVLWTEBRI AITH S,
(HH X HA-5) R 5%, EEHL
FhUEOEBBZIZITEDIE D,

TS L-3DX L EBOEFZRIE [printf(s, %d¥n", fact(3)) external ] &\ 5 AIEEKD
BRTH 5, FR|ABA1 L5055, £7 MMact3) ] OFWIADTE b, HRIBRA-2D () (b)
MNo. A4 VEBOERIT.

main(state s) == printf(s, %d¥n",if 3 > 0 then fact(3 - 1) % 3 else 1):external ;
EH:WD B, RICHBZHAF2(c)Ick Y [if 3 > 0 then fact(3 - 1) % 3 else 1] 2HH|ZX 52
EITIE B, Tif A then B else CJ iTid T FAL KITBAC] LWV THDFHMINF»H 5, Lic
Do TEHEBRARAITED 3> 0] 2F|A S LI 5,
MA> Bl ICIRTADFMEF L VDOT, 3> 0] LT, FH]AMAI3(a) -5, -3(b) &
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M43, BEFITEITED SN BEANZ.

(B HA- M > BJ)
ADBE D REFHITEARTERA( Mrue] )ic,
FHTHRWIESAERTERA( false ] ) ITHM|MZ 5,

THBDT, [if 3 > 0 then fact(3 - 1) % 3 else 1] I [if true then fact(3 - 1) % 3 else 1]
L1 B, IRICHBZHAFO) ZEAT I, METITEITED o HAN.

(L x HAJ- [if A then B else CJ)
ADREERTERZLEOSBIC, AERTERBLESCITE R 5,

THBDT, [if true then fact(3 - 1) % 3 else 1] i lfact(3 - 1) ¥ 3] &7 5%, HI BN
) Do NEERZI A, TA-B) . M xB] &HICADFMEEAFLEWV, [A-B] D
HEFITLITEDSNIZRANT

(BE XA ML -38])
AMBDEERTERBICHMRZ 5,

THBDT, ZHhid [fact(2) ¥ 3] &3, STETT. 705 L3021 O ERIT
main(state s) == printf(s, %d¥n",fact(2) % 3):external ;
EHMD>TVD, 5T MMact(2) | YL THBAZEDTOIFIE, Tfact(l) ) . [fact(0)]
KOLTHHERAEITHES I LITHD, A4 VEBDERID
nain(state s) == printf(s, %d¥n",((1 % 1) % 2) % 3):external ;
LB, [AxB] OWMEFILITED SRR

(FHXHA- TA xB))
ALBOBERTERBITERZ 5,

THHDT, M1 x2) %3] ATAx2) %3], M2*3]. 6] &F BRI Sh, &N
ST OS5 A-3D XA UEAKDOEREIT
main(state s) == printf(s, %d¥n",6):external ;
LR -T, BEWMIANBKRT T3,
MMOERROHEMZI 3. TOMMOBEINFETIBOMBTRTT5, BANFELEVHE
B AT XTOBHEOMZEZRD ) T3, BRISVERICEEINEZZ LB 5,

14 BBOHE
ETToYSLIREERDOEMANKRLLE, TORBRENTH B A A VEEDOEEKRD 57
WIZ [printf(s, %d¥n",6):external ] AHFEIN 3, CTHhIIAFKBEKOESBTHD ., T DI

(Z+E#H)- printf(A,B.C):external])
VATFLREA(Z ZTRSIE ] it KAEThTWS) i LT,
BB T(Z I TEHE ["%d¥n"] TEREINLTWS).,
C(CCTIREHBSTRINATVR)ZH L BOKE

TdH 5,
To S LNREITFENSEE, A4 BBuCI3EIEE LT,

@151 5 EITHIEIFD ¥ X 7 L DIREIKERY)
O O K eSS4 DT —F A OB
OF3FI B BT —F A v MERBEEOEDOERIN(XFHNEDRS)

NEEINB(TO0SS5LITIR, Fl. S35 KBEBENTV D), HBI5IETE X 2 EZITHBIF
DYAFLREEIR, BB T 74 NMIhdbnticT oS5 LE2EITLED & LT lakx pro
grand ] EFZ AN IhhEaIT VR SAVERR) LK, bW fF-THWEI E2—7F -
VATFLOREDZ ETH D, LENR->TT oS L4014 VEAEOMIE, H7E7HY [akx prog
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3] £ AT L AcEkoREIC, ;3R [%d¥n" ] T L7ai-> TREAHD L ARETH 5, LZRBUC
3. [lakx program3] EZ AT LAkiC 6] EHAEINT, 7O VS LOETHERT TS,
BEADVEETHAMEBOHEREILET I, BAXNEFEELESOVEHEOHEIZMRIcHEEEINS,

STEER. ROESBT OS5 LEE>TH D,

main(state s,int c,stringx[2] v) == /¥ oy S L4 %/
if ¢ = 2 then
printf(s, %d¥n",fact(Integer(v[1]))):external
else
s
fact(int n) == if n > 0 then fact(n - 1) % n else 1 ;

TV L4DA A VEAKMOMKRIZID LERTH 2, TFT R =20 R5IBEF ->TW3B, [st
ate] « [int] o [stringx[2]] (2. THETh, MRER| | MEHR| . TKXJ21OXFIHE
DEFIDRY| 2RT [BI%| TH 53,

BCFE . A CROBERENVL DDQHARLDOTHD ., BEXEORKBERIIOKREZZTLEWVS, K
FDORIZ T

EHROBL x [ BEFOoKEX ]
ThHb, TNTNOERII. W(EHOERLIEE) D OSRIIOKE X-1H(KERDEHREIEE) L TO
AT 7 ATEHEIND, 72 & Tstringk[2]] BXFVNBROERN_S>WA LRI OREZ
THD, CORORFDETHOEREIZIA VT v 7 AT, KEOEZRIZITIEEIN S,

RiIZAA VEABDERRER D E. CThUEHERIBITEbALEVWI EbI B, 72720 T4 =
Bl X MAEBAF LW EDEA| 2 RTHBOME,. M IBI1]) 13 RINDBEFEHOEZEDH
PRI ERIEEDHETH 5, £7: nteger(v[1)) ] ZHAMKDOBBTH 3,

COERAFICEN 2 HECHAMBOSRBOFERAIE. ROLIITEDHLIATWVS,

(ETEHAI- Tif A then B else CJ)
ETADOMERD, ThRENLSBE, AL SCEHET S,

(GTERA- M =38])
AEBRFELWVWIESE, FLLBWVWESH,

(GtEHA- A LB 1))
BRINDA T v 7 ABTISEI NI EFEDOMHE,

(FrE#HHAI- lnteger(4)])
ACERBENCT L F(E,

NSOHERUNS TS S24DA 4 VMO, 2=V FeSAvbhdE5zonT
—Fa AV POBMINES, A VT v I R THEESNAIXFIROT—F2 4 v PORFIOER
TRBNCER L, TOMOBERERITHBIFOREBICHD L2 RORKETHD, T—F A
MDA S, BITHBEHOKREZDEETH 5,

ARUR e SAE A VEMITEENET—Fa A b0 7—Fa 2 v FORYIOM
HRiZ. ROEHISHEBTEE1E55,

a<w v Fes54> T—FaArbhbo¥ 7—F A FORYY
SHAER ROEZHR
akx program{ 1 "program{” "t
akx program4 5 2 "program{” 5"
akx program{ 5 extra 3 "program4” "5

[akx programd 5] 7 AT LTAH LD, TursaicBorisdhif. Ml LD 3IE
TTHBD, T—Fa A POHMNEL THLELTH, HARE W,
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1.5 AKX OBRE E £ DRIWEH
XTI TTalS5Ll%2b5—FRTOHLOWVWRWL, COTo S5 L0ERL0BMIZ. A4
VMO EBLIETH D, TOfIT

(H&E#A- printf(A,B):external | )
YAFLREAMC LT, HFRBEH DL A koRfE

Mo, 7075 LETHBFOREIC [TAIKBIR] EHALALKRE, i3, LHrLZDTo
IS5 LOEBEOEYOEMNIZ. COEBIIETIREL, Tus/SLic [TARRBIR] EHA
XEEBZILETH-IEA D,

Birllakane 7075 Lk, BTABPAMDOEBBAEEZA TS, AHMEOBELLFHIE, &
DI BHEBLEHELALHBRODZITEEL. AL ST OBECHRE LMD LIITEY
Wo TDEI XTS5 L3BAICADFIRD LA S5ITBLVDTH 3, AMMBMOBRIZITED
HANSELAPXVIHBANDOERDO P XA THY, TOHERRI TS L0 TEWER] &0
BTEADEITAS,

7a7 5 LD [printf(s," T AITHIE¥n") ;external | 2. BI¥sTEASNIREBIC TZAIKCD
) EHDULARBEHET L&, BWERIE LT TZAIRBIR] 2T 5, SDESHicd
NTOABEBOZRIZ(T L THABBEKDOBIBIZTI) . TOHED DI S0 DORWER %I
9. BWEREZEI I EEMDakanc T oS A, $HbLETNXTO®RICIDakanc T o s 5
LTIZ. BWEREZE THIOREELZES KL L THZYOASMBOBBEZITE V., RIEA R =
PERD VAT LDOREERSZ, LVDIEIITAA VEAMNEREIN S,

S Takanc TR, [ARNBEBOZBOHERARBRIBICI->-THEENS ] EEDHLINTWS,
AMBEMOERBIANDHANDEHENTITHEH 5. TANREDLSICHEI N, FD XS KA
ERAXEE 2003, SBERANTRLELS o /SLNETINIRBICE > TRE 3, AMAAK
DEROFHEIIR, EBEIRZ [C] WS TS5 I VS EETEIMMATOSS LTITEbAS,

WIXIZRCT O S LD [FA TS5V | BBELFEET S, TOLHINUT 0SS5 LEAR
BEOZRICFIAT 2iIcid. ROBAZSF SR FHITRE S0,

(CF o735 LFIHRAN

Q) BAMBICBCT o /S LD MY —ZAES
(b) lexternal] EWS Fo v ZiICHBT AR ELTKS,
(c)glflﬁu:ciﬁzf@ YRAFLIREEZE L, F5IELUBICT 0S5 LIS HE
() A MBI D BB Ot 1
@-DC7aZSLhroEiRENLEVE X
BIERH®D ¥ X 7 LiKEE,
@-0C7a 7S LhoEEBEns &
BIEREZRERA®RO Y27 L4KE, FIEREECT 0S5 LMEIET
&3 5HE K,
@-3NHERLICAEY - YTOTFLRAEESTE, TOHICINREINB EX
TRFLVZAORDDICEZYOKRE X OEE LRI O ES I EE LTHEL.,
ThEFUCROEREERUBRICHE OMEARTZN S,

CNSDRAUZIEL BT ICIICORABEMNETH 505, SITREDOEBIZILIEV, Cico
WTREZLDEMENRHREINTVE L, FEHLDICTRABOHEMENVEKESES5, HHEIIHL
BIIBLT . CT oS LNMEICFIHATES LS BHBOEREZABRLTLNZRTTH 3,

Ele. XEOT oV LPIICHTL 2ARMEKOBRICFIBENACT oSS Ald, Eh bEHE
MIBNXDSA TS VICEETNEIDNUDT, TORBTOHAMEMS L &b, FREB D ITE
BINET o075 LHIREITTEXE1E55,
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1.6. 27 08EE

TIRIRIC, OEDDEBHEAANL T, TAH0LIDRKREZWVWESZTOREFEEZHIL. 000X D/NE
WS [MEDREVEAKHKE] EHBNTET0/S5 L5 E->THLD,

main(state s) == /X T FFhD5 %
with INPUT § struct (state s,int cc,intx[1] data} scanf(s,"%d", (int*[1])):external,
STATE & INPUT.s,
DATA & INPUT.data
if DATA > 0 then
printf(STATE, "%d¥n",fact(DATA)) :external

else
printf(STATE, 0 &k © KX WLEAHIATEN") texternal ;
fact(int n) == if n > 0 then fact(n - 1) % n else n ;

TaZ 5L TEIILOLVEXEWLS 20 W, TDOUEDIZ [vithh]] Th 5, witha)IIBIE
SEFD [==] ORNCHIE L. T ORI
with <7 oESE
EWL->TW3E, IHITTIOES IR,
v 7o% t X
DEELTWVWS, [w70EE] B2l LEdBEEICIER, Tho%E [, ] TRYI- TiEix3,
TI7O0EEOEKIE. v/ 0B TROMEERTIETH 3,

Ta7Z L5 TR, 7 0% [INPUT] DMEERTRISA MBI DS [scanf(s,"%d", (intx[1])):
external | TdH B, TDRIZIZ [struct (state s,int cc,int*[1] data) ] E W HLEFDORIZIC
BoTW3, HEEKLRZTOEOVWAARRISTERIVL ONIEAL DT, TORZIT

struct { ERDEE )
THb, EOINEEDEEIR

EFROBY BEFRDOLHI
DEZLTWVWE, ERENZOLUEHZLEEICIF. ThE%2 [, ] TRY- TN, THhThoD
BERIERELTIEEENS, 72& 2T [struct {state s,int cc,intx[1] data) | (3. 1 EHE RE
RITEFRSL [s] MIERBHAUTERS lcc] . MEHR KESIOBEHORITERS [d
ata | ZF/OMERORIZTH 3,

<7 0% [STATE] & [DATAJ A%/ RIRiIZ. ThZh [INPUT.s] & [INPUT.data] T&H 3,
XU Th Bl 3. THEEHRMOERZBOEROM| 2RI ERIEEOHMETH 5, £/ (int
¥(1D) ] 3. RESIOBBHORIORENEEERTERELETH 5, —A%i

( B%)
3. TOHORENLEERTERETD 5,

TOT LD VEBOERR I AU LEERL Shid\v, 5HEIZ. [if then else] HEE
DHEDF-DIZIZ DATA > 0] « TO=HIziE [INPUT.data ] « £ D7 iid TINPUT] A%
FTREED £ [scanf(s,"%d", (intx[1])) :external ] AHBE XN 3, T OffIT

(5+E#HI- [scanf(A.B,C):external | )
VATLIREBA(Z CTIREIE Ts] icRAXTATWR) T LT,
HAB(C I TIREHRE %" ] TEINLTWL3B) T,
C(CCTIREHE MNintx[1]) ] TREIATLB) EEILCEOMZE
ADL7BORE, AH LM, ABD LK. oSk
TdH3,

bBLANZINIERON LD /NEWE S, [printf(STATE, "0k VD K X WIASHATE") sexternal |
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DT TDOFHITIE [STATES . T D72 TINPUT) AHEiERTRENL B, FORIETT
KHEINELRRE>TVWE, TITTOSS5 L5044 YMOfiIE. T 0¥ S5 AREBIFOR
BICH L TRHEEVEDANLAKORIE, 5102 0REIH LT M0k D KEDEHNLTE |
EHALABDOREERE O, 0S5 LORITHERTT 3,
COEIRZI7oBRMMEERTRIZ. Sx—EHHEIN3KXF T, UFHLBERmcH I
finzogExdfibhs,

(FTEBRA-< 7 oR) )
(Q)ZD= 7 a@ZNMEERITRAELHEIRATOVEVWE S, FORXEHT,
M ITTIRHEINTWVWEHN S, TDE XD,

R70EEEAVEE ACANMAELENIMBOERREGL BRI A ENTE, T
BICRERELHETIZ L bBITONE, L ICTORNSAWBUMDOBRTH 2 & 2iTid, &4
FRI/0EEEAVETRENRLEV, BE¥EKES5, AMEBOBROBISIEIBEED ¥ 257 4
ORETRFNTLSTBOL —EZTOARUKOBREHEST 2 LRWEAID7DIT Y ZF LD
RENZED->TLESDOT IFEBLUBOHBEICBED VR F LREEEST - LATELE S
"oTHB,

LT &R L
TOrS L%, DEDDEMAEANL, ThMNLDKEVELZOREREBRHLIBRE 720
EOBHEANLTRILIEEAREST, EVWHELSREELTALS, BROFBEICLELN S
LI, akanc T O S SATRIDESBWHEELOLEIZ, EXRODPTERTIMBEGEEABR
TH5LVS, BRULEBOERTERT 2, 7075 L5Tld. B MNoop ] DEZRAFHIRMIC
>TW3,

pain(state s) == state loop(s) : /¥ a5 L6k
state loop(s) ==
with INPUT # struct {state s,int cc,int*[1] data} scanf(s,"%d", (int*%[1])):external,
STATE # INPUT.s,
DATA # INPUT.data,
OUTPUT & printf(STATE, %d¥n",fact(DATA)):external
== if DATA > 0 then 1oop(OUTPUT) else STATE :
fact(int n) == if n > 0 then fact(n - 1) % n else n :

TOSSL5DX A Y EIEOERRIIME MNoop] DBWTH A, ZHICIIBBT 3N OR
% [state] MFVTWV B, Thid, ZOMYEOBBIREROMHICHEEZZEE2TRTLDOTH 5,
SRIDZEPOBIZEEE L THLIVI LI >TVEN, T0OE XICEMEOBROMBDOEIL

OLHNC T DM DERNBBIAES 7S, TDEEZDOHEFL
OLIHIICEDOMHBOER BB LI WVWE S

AR TIIED s B

A LRI T IR ERY

TS NERT HMETIIRED

L1EB, BB LAICERIBBRS > EZDRILE RN S BIEZMFIFZEVSTIHEIE. £~ 5
—TYFick-TRIBEN 3,

BIZK [Moop | DERICHERT ZRAMOEE [state | 2V TWV S, MMOMIZERROMT
SV ZTDORLERROBCHZDT, AFH . ERTIMBOBZIIEH LTIV, 7277 L. Tk
ROFICZ DM BERDOBELS D THICBRB T 3MMOBZ AR O T WL E BT iz
BoTLED, /el LIBICBBAS > e E SR E R - 725 {FiF 720 . EHNE RIL -7
DENFZLEVIFESL. A vy —FYsick-THBaN3,
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XTTa /S5 .63, [for-do-nextf]] ZAIVWTROLIICHL I EHLTE S,

pain(state s) == /¥ Ta S LT %/

state for S=>s

with INPUT # struct (state s,int cc,intk[1] data) scanf(S, %d", (int*[1])):external,
STATE # INPUT.s,
DATA # INPUT.data,
OUTPUT & printf(STATE, %d¥n",fact(DATA)):external

do if DATA > 0 then next(OUTPUT) else STATE ;

fact(int n) == if n > 0 then fact(n - 1) % n else n ;

[for-do-nextf]] &\

BRINZADOBEL for HLRITEESIE vwithf) do BEBEINBRK
DFELTOT, AXFFBLIAITRECLCTHHI I, REINIZXNOBEZ | 3T oTN
BHAOL ZITRIERTE S, [HRfTEHEIIE] 3.

&hl = X
DFZELTOVT, TOEHIEEINIZROP TR BOEGHIEERICHEATE 5, AH{TEE
SIMN 2l EHBLEEITIE. Tho%E [, ] TRY->TH~NS,

Jur S L ETERENS E, [for-do-nextfl] A%, A A VD ERNICH - 7% Moop ]
DERBEIE [oop] DEFRITKHIEL TV B D5, [for-do-nextfl] 1. HELDO/HK
FIKHRNICERINIBHMETOSRBAV LI LDIIERTEDICAHVLNEN, 41 V7 —
TV THHBOERLTOBRICHBREINTH S, EXRROFWI CHELITEDLNI S,

b0 ED [for-do-nextfl] ZRAHWVWIHAEBEBFTALED, OS54, a2 KNS5 D
T—F2 A bERICERIOMEAETTHATEIHDTH 3,

nain(state s,int ¢,stringx[100] v) /¥ a5 L9 %/
with SIZE & if ¢ > 100 then 100 else ¢
== state for S=>s,i=>0
do if 1 < SIZE then
next (printf (S, %s¥n",v[i]):external,i + 1)

else
S
Z D [for-do-nextf]] 34 V7 =TV FITL->T, KDEDITBRENBIESHD,
main(state s.int c¢,string[100] v) /¥ Jas S5 L 10 ¥/

with SIZE & if ¢ > 100 then 100 else ¢
== state main_1(s,0,c,v,SIZE) :
state main_l(state S,int i,int c¢,stringk[100] v,int SIZE)
== if 1 ¢ SIZE then
main_l(printf(S, %s¥n",v[i]):external,i + 1,c,v,SIZE)
else
S

Mmain_1] 34 7 =7V Z2F I - BRMOICERINIMHPOEZRITH B, b&ED [for-do-nex
ta)] OZAFT EHEFIBUCRB TV REINEZROPTHEbLATH/A, A4 VBB DOIRSI¥K e
PVl =708 [SIZE] (TN SDMIZFFE L OBETRETS 3) A5, % Mwain_1] D51
ELTHATWS,

DX DI [for-do-nextf]] VB LK L DOEEBREMLITITIE S 2 EXTX 3,

—--HETEIERERDLYTY,
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#Fhr->TF -5 SEA EHPHE

th ¥ %5
(KB

FEOBTICR->7nh, —KE&ELURICE>72D», 20 SEAmail (7T SEA BIFEHE 1 2#< ZLic%
L. BEEHRPLOHORRBOLEDEL >R EITT. —2ORF Y TFTTEHOTHL L TOKFS
LHESRDTLUR P LBE LD, LT PBERIBZVWEEWEH LA B OPLp o212 TY.

S5, WOFTIC—KOEIS BN T, SEA HHE - HRIEHT, SEARBEOSTRIES 1002282002
2 SEA OB LTOHBADOHEFEFHAEDHAHF SAPESLLDTY. CHIBFREFENDIALITOL
DTHY, CORMEBELLLOPFR2FOBETH L5, TTICHBKIZ B0MZEBITEY. 413
FNRoTWVWEHAN, SEA RAFHEZ>LEIZARLIEIHASZ LR >TWwELALL, SEA BBEOHFEAL
RZNWH L7 SEAsideSalon LR ->TWVWETH S, HOLERDOHBEZ(H I THEZRLIIEHLLW) R®X
BOMRAELPLTEIEFRBEFOGNTVE IS TY. BHIEIW 29D LEI3TTY, ZDHLHNLEDTID
HEICHENTWELWER-TE.

SEAmail DREALCLIBRHLE LA, S, MIKHS, WRRSBITLWEERWETOHOTHELIBEWL X
T. BOBRLLTL, B 60BN L REETHBOFEREICL LA LI LDLVER>TWET. X, Z

? SEAmail X £ LM EHOFTHEZNEY LT, BR, bOFRRAZLLLEEDRALZILLHENT,

DLTEELLSBEZT.
1. SEABHN ¥HR2%7~8H

SEABMAENB8 AIZ, BERKATLL. FELTWADIX JIP DHEFSADFEETIE>72DT, SEA BED
RKALBADILHORETEISHBWIZETTLL., WOLELE2R->TW3 SEARELLEbhTWET
M, ZHIZJUS LD CEREMBRRBN—TAT, TRLETFICKRZEZFELWVWET. CHOZRXREL—KXE(HEE
DZE)HRENVTIZIEHINICRE>TWT, ALXKFDTIRSAICE b TLUSK, junet o fj.meetings (2=
KEWB/LAL TV T, Bk, ) fjmeetings ICIZHTELZEAPHREICL>TEZLLDTHLLELT
W9, b, KE-FD O BELS, HVVD.

EANDTRAEISDHHEPRAIPNE L. SEARBEVSOLONHEEZRLLAVLREELTWVIEHBED
—DREFTREOMBEANRIZETL LS.

11
Al ®¥&  BH (BFEFIHHE)
v h7—=78%E ¥ (KRXF)
AT LER EER2A
CAI ®l& &k FFEarca—22x7-))

E=E%->TwnwET. ThENOHBEDSEITORFRICIBEELICE (BWY) ENLWENFH I, ThidZ
NPLDBELATHS.
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7TH? SEA REDRMIZLITOED TY .

SEABRHE FYR24ETHE HSHLZ0TEA

BAXELEEIDIEVHDPREZ Y. TL, ThEHJINLTHICEBWHEICA->TWETL I ». STET,
SEAFANTADHR&Z ZRALEIT. £BRLWAICHENLDVMELH, TLHRTARICETELVWSE
ERALTWE, ZIEBVWTTEW. BMBEESFI&LL, SEASRS500H, —1000M¥4300H
Ty .

O vyr7—2584&
H ®B: PR2HFT7H10H (XMH) 18: 30—-20: 30
T YAARPEZNY A VEENFILE
F2r: IR R(T27T7R, FEULUZA2227 5 T7RKR)
Email: H# MIX/blue

B OB TEERWHHRSFEVE I r—=

ABRTIERAHITS —47 RAZIFVKFEN1IEF
“RE: F20ANDDFALLVOHLEERE
HWHE . 06-877-5111 ext.4773 (fRA: $1 %) nakano@oucom.osaka-u.ac.jp

O X728 HLE-GUIBIRE &H
H K: PR2%7H25H (/KkHH) 15: 00—-17: 00
5 —<: GrapherGear(Smalltalk (2L 277V ¥ —3 a YEFEFZEY—I)
FAb: #ARK E(Ex¥ov 7 2@ 27L0)
Email: r2d2@fujixerox.co.jp
B . Ex¥uavzx
ABTHRXAHE 3-5-7 ¥y 722X a—i—A4
TSR IR AET 3 FEHO L
: SmallTalk ZHI D7 WARR -BE-BRXH 14
“RE: BEXIYEFTTOT, ETH—FrBFnnTTh.
Mg 06-448-6024 ( J 1 P: Fi#) usui@aster.jip.co.jp

0 CAI#HE
H B: ¥R2#7H27H (£M8HEH) 19: 00~20: 30
T—=: INFATFATICLE2EEKE

—WNVFRAF 4T TAHALE-Y 7V EDEE—
FAb: wiEE (EMZFEMAYE JEEBHMm)
5 Fi: KCS£&H=E
MEHPRREHITE64 E—3z)LELBF
WEAVIZY 2 ILKRFILAEL W
ZRE: BFRETHR—L
Mg 078-391-7733 (k ¢ s: Fil1) hirayam@kcs.co.jp

TA1O0HIZfTbNZAYy 7= RHEE, T77TADJIREA®2W 2T, HHEICH 3 TEEBEHRBEY
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HTHICX->THFEHEBEPSFAPNEI L. FBENVYAVERENOFETT. IRSAZNNYaAVEEOTHO
ZHEDPLHBFIURAAL 7 FTTNYAVBEDIAARER>TBLNALHT, 722722 SEABBETS AH
6 ANIZ NeXT DN E LLEOBDALLY 20HDBHERTIREADLZR L BCEBNMEMWT, BFE?2
BAZRTY. BRERI 7ANDREDFLE—RBELWEFH DI LY, EORDNY 2 VBENKREKES
EWFE-o-THAWHETLL. BHTERDLOLHBEFADNDALLYV20@DEBEBRETY. 4 MHIZF S NEC
ACOS 2 —FL2THINE->TRAZHLAH, ThERTERLNIADVELAL.

GUIH# &R, A 7Y 22 FEMTIESEI RV ZEZD, FXISOFEKREZIANETT. HARELS, SATAH
DEIF—HRNIDIZLBWEHS, 2B 1000HDOHRIE&TY. SEABETIE, ¥y 7 ATRSLEE
Braml—sHELZNT, BEICEAHOEL Y0y 7 A THEILEHEE 3. H LM, SmallTalk-80 +
Grapher Gear TL7Z. BMEFIZ25/4<6VWTLE. WFRBMELZ ZICHEZ2 2L D TY. I YH, &
HRETCREDY IR 72T Y RETADITLADENH 12T, TE, HEEFEDLIACTFETLE.
BLEZL- LRI LDTTY, fEBTHHAbEFRbo%IC, RIE, hERAR S FAZAXRLWVWE
WIABWEDT, DEH-727HENENCLZNELE. HPHRLOKIEBELOHTT, B<BRELF LI LE
B, TDEERAIEFRBBRDFAEF VLD UK OLILEL. 20hHLid, HAFSAZEHOR TV
Frv 724 E8T, JIPDHNEAL A>T SEA DFEHEED meeting D F L7,

8RADH LYE, BEMTFICHAWS, CASE 0BHREHZTTTLL. UTHEATT.

SEABRN FR2FESBHE HHLZOTEAW

EHOEEVEVWTWVET. LO5AMBORETTY . SEARENBANHRI&IE, THLELZTF
Z7A—IVEHBEETLLETT, KEPEKRATY. ERACENLDRBELS, TLERTRKRICETELY
BAEEZHKALWE, REBWTTEW. SMBEEHRISLL, SEALH500M0, —f1000MH%E4
300MTY.

O 2768 &®HE

H B: TR2F8H24H (&MH) 18: 30-20: 30

7—<: TCASEnEHE#H L —MH

YA b BHEX (HFXTTHE)

B Fi: BHEEFHHE (%) KRXE 6MELEE
ARHERIIFE 1-9-1 E#&ELry9—6F
(MTFT&HNUOBHE%EBTE, ENLAOI18: 0042

FAZNEITOTHTHINDZILR=FZFHLTTEWN)

ZRE: BEEECS—ENHT TXM) OFE

Mg 06-448-6024 ( J I P: Fi1#) usui@aster.jip.co.jp

BHA24HDY AT LHKMIL, JIP KRN BWEHBZETHIrAZ L. AERIZEN TV D ICBRENTHE
ZWTNR. 5—2,RISC Luna # 8 HofFbHHICLTWE LAY, HFEHS CMU CHETI2HHZ2L< >
DT, LELKRADEZRECLELL. HIEZEHDORKANIRY—2F353b5IC doda LzbiFT, dmo
RAPIRAY—L LTHBMLEFELTHE. AHOD FRIZELENIE, Y7=0FITL L, 72554,

2. 50F (xn1)
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SEA IS FENhE YOEL S, F b SEA CRFBELIELLDOT, 20BN LFEZMHEIT. WHN
SUFBDPEDLTHARAEEARPRETLIDOTRRILWVY, FZ2EB-H-THFZLTAZT.

1980 £ (2 A>T UNIX £ W5 OSHH 2 LM~ T, 1983 £ (C Berkeley (247 -»7: L % (2 BSD UNIX (&
boTAT, TOEAS (Ay "7 —27, 70t X%F) £HMHE L. 6800 %ft~7-h, Lkit-16 ®°, TP80 %,
BLWLDOKHZ ERU 2K DIEFESLELEHIrDLLWHERTT.

FTNLHIBHLT, I E 1 FETOFELEN PFUERKD/INT 7 73 L5) IZWeDT, K RFCFETRLE
BHENE L. REOBTEHNDBESEN DL LEIE, DWTELDN, B SEA KRBIFORBEIAT

2. REOBICLEZADLI LD -72DT, AP 6EHWTAR L, HATBERFEDA Y NN—%F -7 A
FEBULOPBAESIATH-6LW. Zhh SEA LOHADKRBRICH B LEIZEDL 7. YBOD
BASARHTEHZRIE, BAEOHK, FABICW-7L &, THHELE, ZZ0FXFholdBNnWLWTT L)
£, FAEEZBWLES RENLDOT, BEHWAKLEERWS L.

TOE, MRAEZT VAX Z2EI &L LWL, T¥BRHA By —cb L WwE S5 KR T, TANDY o 200
THFED ISMB(XE) —TEHNEEA. N—FFARXRI7DBTT) o UNIX 22> (XENIX) #HnwZ L
72. UNIX 2> TW3 E WS BHPFEUVTLL.

1986 FDFIZ, BT T 4+ ¥ —DHMEELHFERTLIBETH»LDTHMLE LA, 22T, 48, oy
Ea—2DERHEI AICE LV, SUN workstation RE T ADFELZ L2 HWT, ZA LT RIELERVWE L.
ZOKRIC, BT AERICZEZ-RBENAN, [ V=0 AF—avbFdy b7 =2 JfE>TRVWEWVWI
PREINZLAL. TREFBLT(ESILIAHFZWV), ORI, EHROMEGFEHFD JUS L VRIS TLDH
N, ZDEDBELIPICERIAICEWN, E-o1B 2 45, V2—»56T5 NEWS LW 7 =27 2AF— g
A, Ny A—BBRVWEFMLTVWE T L) LHEITHEWSE L.

B ELAHRLETHV(ESDLZDEPESLIDAL RS EWELLHE N TH >R LI TY), COENE
H(Z, SEA Bifa (R-> L) OfRE (BA, THOBLLARDOEEHE TR > TR L5 LWN) DRAN,
JUSHBEICEZHEL TWLHDII DM TRELNTEZ LA, #MHO—ALVBEIATHE I L L (FEHEIZTE
HEIL-LLLW), MACOTENH>727DITEE LS, SEA LWSHEKTHEIEERPLA>T (£
DESBHLZPH-R), MRAEDE, BAESIACHWTHHIALBLAFRLLDOB(ZDI A5 2KE&1
T wWieZed), SEABEBELDHEBTLL.

ALEDHEBIT, WEDL VY RITLDHBEDRKBTH JUSHY U RITALAT, AHIAD»L, THL, BRE

(RBWEDOFH L) e EDHShDY, SEARBLOSENBLHBEINNLITLE. ZDLYRYY
AT, 1500 7TV =27 A7 —2a5R8EAy FERDZILDIEMEH > TWIHETLLE., ZHYYRY
TLDERBEC, EFFDEREETRELIZDS SRA DRESATH RO LABHLEAZEZR LT .

DRI LDE, AHSAD»SH SEA FHEHSHELELSD
Al HE£&
DRABDDZ L. Fid
T, TORTHHE&LESML L
BIZA>TIT»7&RE5TT.

(B2 E LD GL LAEVL I %W BHTHOMES LD > D
EZAH, B2MEMADWBOLRECHLLEWVWSDOTHRELZD LT, WEWEE

4. B2, SEA ® JUS AR, MRABRESLHABIRELZRILLVWEWI —LTH->72 LI TT.
CHORIOPVWTIE, STLEHD, ELVWEEZ (TRTTEHDEEAN) ZI»6LKBLELTEY, L0
TLFEHT TFINL) LHVWE>T, SEA BAES SEA 2ERICHEATELDOTL 2.
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3. SEABMNEHXTF¥R249A

9A®» SEA FFEIZ, RIIVADBHETAY V-7, GUI ZHELLS, bDFDLPLLTVWLOLLEE
Bw, SISE#EbwWh/Z. OAND3IHDMAIC SEABBENRAZERLAERXLL. 52 TOEAFHIANLG S
WEHEHEL O WY, 18X SEA xHOHEEH 7. COHBLFALWL2000FHZE->LNDTLIFSLL
BAKXKRZESS. RADKLIFLLARKZHREBICEHLILBESH, Mac DL —F 7)) I —iHsnT, Z
NLREFDEFTRENELLBEWL A LERPZW. LUTHOADENTHS.

SEARAE FR24EIHE HHLDTEA

Rok, BIBELLL>TEE L. 252537 SEAMBELEHYFHKTY. SEARBENIADHRE
3, RV ADHBELCLNDZI L. PATFLERD SISONAKNVIIRBIRRD VWO T, HES > RADH B F
BREBMLTTEWN. BLLZ>TLHARLZBENS LW, HRTARICETELWBEZ KA WS,
RIEBVWTTEW. BMEIZIEHRI&L L, SEA£LH 500, —#& 1000 M, %4 300 HT3.

O X7Fr8®n#s

H B: TR249H18H (KHH) 18: 30-20: 30

T—2: TSIS (EEHEHR X T7L4) CHTEIHES.

Y2 b: SEABRBEOBRBELZOHLNOEXR

B Fi: HEETEHE () KRXE 6HMESEE
ABEHHERIFE 1-9-1 B&kELY—6F
(I TEHRMUOBREHETE, CIVAOIR18: 001

FAZNITOTHTIHLIDZLR—FZZFIHLTTEWN)
—XE: BHEEEVYI—ENLVHT T X OFE
&S 06-448-6024 ( J I P: Fi#) usui@aster.osaka.jip.co.jp

O GUIEsR:E
H ®: PR2HF9H25H (KHEH) 18: 30-20: 30
T—2: X774 YK DE
FZXbh: AERE (SRA)
Email: ishisone @sra.co.jp

H B TEEEREWEFERERME t3Ir—=%

ABEHIERAHTS8 —47 WEZI5KEWL1IEF
“RE: W20BANDFLLVOHBLEER
E 5% 06-877-5111 ext.4773 (RA: £ % ) nakano@oucom.osaka-u.ac.jp

O yr7—248%
H B: TR249H27H (KHEH) 18: 30-20: 30
7—=<: SONY NEWS o ISDN ;K— K
P2 b K # (SONY)
B B TEERWMEFEME v3r—=%
ARTIERAHITE8 -47 RAEAZ7I5VKREN1ISBF
ZRE: B20BANDALLYVDBLBER.EHZHHHEEI LWL
&S : 06-877-5111 ext.4773 (fiA: F¥f ) nakano@oucom.osaka-u.ac.jp
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EFOALIBH(K)BIIPEBNELEET I SISHEITHS. HDINBEHNTHA>TLWITZWOT, |l
H, SISOF22MEIH, WFhLBEHNEX TR LIBFLCLLT. B, I TY I h 72 TRROLH
NDSIS|NFE*TE. FONFRBRHEL2ADYRORE T -2 a v TDBOFDFELNDTI I TIIH/ITR
W, CONRETRELZAY,. COHLOBHEIYHFLTHRIE. 2REZRBBLLADTX ). BRAIRT
ARECHEZBRILOT, 26BN, SHEOBNELFEBREERTRELCEVTHRATWLLR»IXDE
Nn5. TH, SEARBEXAAYY 7YX NCTHEATARHRIID RO 5. £\, ARBOLELFIIAHZ
EoTwil, 3ELHECWATWLDTRERZI L, >LHFIITENATETESR.

9HA25H(K)E, SRADHHRIALLEZXwindowDi. BHEREXA N TORVWEDEN 3
BERD, WIShLBNLTLIVWLLDOBWEDLYE. SEABBAR—2OHE&ZNT, BHEICES ¥, HL,
SMBRBELELELATERVETLIE, WOLE->TWVS. 1RETL2XRATLIHAFEPLBFILALIL
BWH, BREFERZDHREVWELE->TnE. RWLOIERWL, BWLOREW. T7/ 747 A P ILR
WL, HfEmLRVL, KUZBERVWEHPRERLELFEHBOCRLLES . HHAORREZNTPLIEEH
b L.

FERIANFEXwindownEFELwidge tDFETHY, LI LAIYr—DFEIHFZR7RraN, X,
X:tMot i fEAEMBREATHAL 7K, WSKRXIZHRERDLZWADLDIZIZ, XOTEETERELE -
2LLAZwn. ThBEAPWOILES T, SR ET7TL Y95, WSRZOMEHNZ <, Main
frame B#EA SEABRBETIRZWVWOT, ZHEEZRL->TLES L, RADKEHREDFIZA>TITTFRLWY. HHD
BMERLUTOENTHS . SHABIIERTS.

KEE—, BH B, P El, EexkiE—, BRESE, SHES, IIF8T, LHEER, ERREE, —HbH3 T,
BEHm=, E)IFEH, &AFHg, IlL &, Sk, FHE—, BEREE, XaRE, dPHFF

ZOWN, 1283 EDERICL LB 20HOALL VDB EZBHEEN. KEANDGUIIISRADHEFE
ACR>T—KLD.

OHND2THIZISONY -NEWSHISDNKR—KDFE:2, EBIEZY 7 b7 x72HYS L, RRICBHE
WL7., EFTHSONYIBEDALHICLBESEARLE-STLIZALKELKRAZ2DD, BFELEY X b
RN, KELZEHICECERLS DA LETHS. SEAFAETIE, junet2ff->-TXA Y 7URXE
BN, CCCHZERLLYPLT—ZR2ENLVWER-TWEY, SEDEIZIT IPOHIEAESRADKHF
BALHELWTF—T%, VATFLAEHRAY P 7 — 2 HHREDLDICHATERLLLDOTH S.

SADPLIITEERMEREMUE P SSEAMBEISRENLDODEBOFELXEIL>TE->TWENT,
25HE27THELHHNDZ S Y RENMCHB2HMBDE I F—FTHWE. bR A, ZOMBARAE#R?ICTF
B2, B2EALUHRPARLCIUSOBRBORBHIADWVWSEHZDT, BFIZONPZEITHS.

ISDNE—FKDFELHHIR2HIETENHRNEDEYNH 7. SONYDHKREAIZE->TLT7 IV 7 ICEH
230, AL SCEETMETISDNEHIBEDVHMB A H2LDICL»>TE, LTLBFITL -7, 2L,
FIEBR T, R (KA b2k b)) SEARBENSTREZYR—MLIThEER, 203REEK (B
ERNESHS) CE»NEH, BAVELETZHRETE, AFAMELY, XBEKDOHZT—LrR-TH
L3, OB LB >TWR L, BoTWnanosRhbDTHS. FREEP LT TIIFEFRRFAIIMI %
W,

BT, FHELERLDYELT, MESAR I SDNO—BWZHELSL, K—FON—FK7 7RV 7 bDFEES
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N, E—RKOBRPUNIXBLIUTCP/IPLOMELLRY, KESBZIZh >, K— KETIX 60Kbps £
EXTETHD, BVO1Fr AN TREFLELZZIELEL, IPEETOEROIELPLFOTANLDD,
A—FPLARBERNFEMIFIRNEITHS. 7275, Ay b7 —2LLTik, 1. 5Mbp s DEHEEH
BERL L 2PLLNT, RWEKTHEELTSAEIDHIn. YHOBMEEZLUTOFXTHS.

AFE—, HEXYE, RTAX, SEMH, FENE, ZERZ, #UE7, REEE, KH H#
FENIHE, hAtsEl, BILSe, RAEFK, GEES, TwEE, FAERESE, GFRX BERES
ZHERE, BEEZ, F F0, PESFS

ARLICIEILunad I SDNKR—KROBELEEL2REFTEMLT, AL LTIAR2EMLALL Y ZAEN
TLEo7. SEARBENHEN I ATHIRTOHAEZAN L 1 A3 HIZHKET % TEL S, nice middle A
FHiIENDSEAYL, nice young 272K SAETCLZWEEBREBETT .

(ZomHEX, $E - LHBOERFERHHATTTHRELLLDOTY
KpbizRe-t, SEABBENS I TOHTHENDERICELNET)
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[ DV B53FF

~ REF X ELGEIFRES ~
wmEE. M BEEH)

BTESAICRHEIXMMPRILEIN, EWbDT Kel% I—-T7A4-V7%}
LI)3EGH ANVBELIELTVET, XHD dbMAJIC P A
BBI&ELA5EDI0A D T38E B %240 2 & AS-Documents HZ
THo, BIEAOEICLRLTLLI) 2. A 74 —5 L ERNIEFE DB MBHEBESE

Bl OB RTTFLOTYT VY, SEAZEMR
MICEC A LTWA I Ebd by, 3EIC1EF
mAMICHBEVWTRELTYET, 2, Bl
HELHEEOLZIA, BAFE»THOLEF
%3 LA —AXBYT T,

F—<iZonTid, ZN38E%IRYE-> TH
It e, EFCLHEHEICE->TVWET, LW
Ihid, ERKIADRZVWDOT, FYHh LK
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7th INTERNATIONAL SOFTWARE PROCESS WORKSHOP
Communication and Coordination in the Software Process

16-18 October 1991, San Francisco Bay area
(Sponsored by the Rocky Mountain Institute of Software Engineering -
cooperation requesied from Japanese, European and US professional societies)

Organizing Committee
Dennis Heimbigner = Karen Huff = Maria Penedo
Wilhelm Schaefer ~ Tetsuo Tamai Ian Thomas

The Tth International Software Process Workshop will focus on communication and coordination aspects of the
software process and related issues. A software development process typically involves many individuals, often ful-
filling many roles, many sites, often geographically distributed, and many sub-processes. Sub-processes may be
described in differing process description techniques adapted to their specific domain, and implemented by differing
and distributed tools and automated support mechanisms. The workshop will focus on communication, coordination
and interaction of process technology, process descriptions and their supporting automated mechanisms. Some of
the issues are as follows:

Multiple process description techniques.

Different process description techniques may be appropriate for distinct parts of the process thus requiring well-
defined interfaces and support for inter-operability.

— which process description paradigms are appropriate for what aspects of the process?

- can we characterize commonality across different paradigms?

- how are process descriptions at the levels of the enterprise, project, team, and individual related?

- how appropriate are process descriptions paradigms for interface definition and interoperability within and across paradigms?

Communication, composition, and information flow.

Process descriptions (possibly described/implemented in different paradigms) need to communicate, to manage in-
formation flow in the process and to be combined into larger process descriptions.

— how is information flow modeled in process description techniques?

- how do enactable processes (possibly using different description/implementation) techniques communicate with each other?
~ how are sub-processes composed into larger process fragments ?

— how do communication techniques support the “small-scale” versus the “large-scale” aspects of processes?

— what impact do those capabilities have on the underlying information management systems of process—centered environ-
ments?

Design and implementation of process-centered environments.

Environments are increasingly providing automated support for the life-cycle process.

— what are the consequences of geographical distribution of projects on the design of supporting process enactment platforms?
- what empirical evidence exists on the adaptability of users to a process—centered environment?

— what are the likely effects of process-centered environments on SEE and tool architectures?

The three day workshop, which will be held in the San Francisco Bay area, will consist of intensive discussion
of these issues by at most 35 participants. Prospective participants should submit a maximum three page position
paper in English by 1 March 1991, explicitly addressing one of the workshop issues and suitable for publication in
the proceedings. A small number of participants will be requested to prepare short keynote presentations to initiate
discussion. Papers (6 copies or electronic mail) shoud be sent to:

Ian Thomas
Ilewlett-Packard, Software Engineering Systems Division
1266 Kifer Road, Sunnyvale, California 94086, USA.
email: ispw7@hp-ses.sde.hp.com

Electronic mail submissions should be in Ascii; Latex form is acceptable. They should include author’s full address
and telephone number.




Preliminary Announcement and Call for Papers

1st International Conference on the
Software Process
21 — 22 October 1991, California, USA

Sponsored by the Rocky Mountain Institute of Software Engineering (rMise)
Cooperation being sought from Asian, European and US Professional Societies

Program Committee Will Include

Bob Balzer Bill Curtis Mark Dowson (chair)
Watts Humphrey Gail Kaiser Kouichi Kishida
Manny Lehman Lee Osterweil Maria Penedo
Dewayne Perry Bill Riddle Win Royce

The software industry manufactures (and maintains and evolves) large, complex artifacts — software systems.
We would like its products to be of high quality and reasonable cost, and to be delivered on time and within
budget. One important way to achieve these objectives is to improve the manufacturing process —the software
process. A software process is a set of steps for creating and evolving software systems that encompasses
both technical and managerial concerns. In particular, it must address technical development, project
management, data and configuration management, and quality assurance and control throughout the
software life cycle.

Historically, the software engineering community has focused on the products of software processes. Recent
advances in the understanding of these processes, focusing on the activities involved in creating software
products, present an opportunity to solve many of the problems underlying software creation and evolution.

This conference will address the description, enaction, and automation of software process activities, covering
a wide range of topics including:

® software process models and modeling methods
® software process measurement, assessment, and improvement
® process description formalisms and languages
® process—centered software development environments and tools
® empirical studies of the software process
® descriptions of proposed or actual software processes.
The conference, which will be the first of a continuing series, will present ongoing work on the above and other
software process—related topics through a single track of sessions which will include invited presentations,
refereed papers, experience reports, and panel sessions.
High quality original papers, short experience reports, and panel proposals addressing the above topics
should be submitted by 1 April 1991. Papers should be limited to 6000 words. Experience reports should
describe practical experience with software process-related approaches, and be limited to 2000 words. Panel
proposals should describe the topic to be addressed and identify the prospective panelists. Five copies of
submissions should be sent to:
ICSP1
rMise

PO Box 3521, Boulder, CO 80303, USA
Tel: +1 (303) 499 4782

Electronic mail submissions (plain text or postscript only) may be sent to:
icsp1@sda.com

All submissions should indicate the full postal address, telephone number and e-mail address (if available)
of the author(s).
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