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V772715 E Al

Software Symposium ’89 @ I =X h 5

wme =
PFU & &+

ARMiZ, 1989 £ 6 14HICHfE S /> "Software Symposium '89" (B2 S ZNANVDOABTE T LD
LOTHE. X—/—b-2E—Al3anJ KAk%¥D Gerhard Fischer 8 THH, "AF3—L LTEEHD
ZAREHERLEE (BE) FPHEEL, FI2RRABRAZOEHTHREETH 2.

1. Fischer EBNBFHNE
1.1 AT i3M

AL, BELTHBLUETIRNTHS . ARFFLL UL, AIBER—RX - Y ATFLARIXFAN—F - ¥ X T
L, EEDOZEH(Theorem Proving) Z ¥ AH 2. /o, B> 2BAH» 6 AN, AT ki IlI-Structured Design
Problem ¥ MR T 27200 HE®KTH2 L b2 L5, Zofic, RiIH AIOHESFLLTEZLATWS
L Mz, Machine Learning % ¥ 255 3 .

1.2 Y72 7x7IRL3AR

VYI2b7z2T7IZD1D20HME, BETABBLY 772725 3<ARTEHILTHY, TDHEFE,
HEA RARE, ZVF -2—F, FIBR—XDT LRI Y bLDEANAZI 22— a >y - TRLAZDLADT
Ha. 2k, lOBA»LTHE, YV72r 72 T7IZ0ORRL LTOREERED, H2HEOMBENEHL D
W23,

1.3 Al kx SE
131 ABBIOAYVEC2—F - XATFALRATLAANDA T =7 FROBGR
WEFHOBWS AT LADOBEEL a2 FOBIZ, TROEHTH S :

VAT L% Function ®) av Y RO
EMACS 170 462
UNIX ? 700
SYMBOLICS 23119 150 (+2681 flavors)

2R, FHOBWIATLADEX 2 X ORIZ, TROENTH S:

VAT L KX axX>y it N—I¥
SYMBOLICS 12 4400
SUN WS 15 4600
SUN Beginner's Guide 8 800

CHDEI, BREDRUEC Y EFATILOLCLBELEBPEARLLLHICRET SEERE LTI,

RDES LI EHBITFLNS:

1) -2, BV LURRERILHDD, N IWHESGPLLW.

2-
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2) 2—Flid, YRTFLAFREL TR EERRES T2 LT V.

3) a—HFiTik, ZEPCBEZLEDISILET 7 AThIEI WA EGL LW,

4) 2—Fik, W2, EDIS3LFETENHRECREZEATNIE I WLLETPL5LW.
5) 2—HiCid, RELHEFEVHIERFISERTELZ .

6) —FiCi3, BANERCHLTRELRELHMEYE HIE/TETLIILHFTELW.

VI2bD2TIZYyI2TVY7DIBERESIFITR L, BERICL LSS0, HROTE, tERD 3BRREIC
s . 1970 - 85D, HBOBWENL LERT TICWL 2 Ek{LDOBES, Y7 72T IZDXRT—
RTHoN. BEMLEEL LT, BTy Y7, BRI, BANERLZEVFEBShL. ok &x
L LTHzohREZ, KKK Well-Structured ZBIETH D, BEDOREEZRDLI LN Y5 v I
ZoTWk.

19854 LIRRIX, 52 N RBEICH T 2EBRNFAR» SERDOBEICWA S Z THORIERS, MY LiFoh
X5 %-%. THILTHERINLFLOWERIZ, FEYF-TRrs4Er 7, REL, ZF7-DHIBRLE
THd. TALR, D I<MELIATWEZW (YL 60 W Ill-Structured 72 ) F 62 WEES N R
THY, ENBITOHRBREEVHIIEN S -5 v blcLk 7.

K, AYC2—RFLOEEREAICHLT, BROLRME ATORBPLEREMZ 5.

Issue Theoretical View Al View
Computer Science Formal/Mathematical Experimental
Main Tools Formal Specification Experimental Programming
Basic Challenge Think More Clearly Better Tools Needed
Programming Methodology Verification Before Making Design Is Error Correcting
Problem Well-Structured Ill-Structured
Solution Optimal Satisfying

AT BV 787 27TRICHFETESRELTR, 2FB/LE, VIR T7RABOLDHDAER—AXE
VATLERMBEL, KO3 R[EZUHTEIELNFEZILNG.

1) REEOFMERRENZHBI L L
2) RABEOERFURLEIUAT L L
3) RABNEERNEMAIEZ L

2FBIZ, ATBHEZRAWA I LD, BRLZREORGICHL T, IDFEI 2L D IVEEZTREICT
5ZETHD. Ihid, RIAAVMROBBEFLUTOLIICEDLEZLICE>TTHEICLS.

Well-Structured Problem ———> Ill-Structured Problem
Optimizing ———>  Satisfying

Product ———>  Process

Algorithm ———>  Heuristics Knowledge
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BHELBROBZERN—L, "RHEZOEFRIRFNBEOBELXELZELTERINS ) LR, Z0F
B, LI—DHIBORTHS. 2, TLEF -3, TODOUDNBEENLLDDRIE P66 LY, IWRE
RAFLNTV I ERRTWVWS. CHEER, BRKEN—DFREFMLEKREZFATWVWS. ZhbH6DZ b,
Db ENEBRNLUBHLBETHE LA DIPS.

T, ZEY 78727 IFHADIXAN—b S RAFABFELLVWDIEL I ». ThOBEZRIS%X. £
LZEL, TXAN—F - Y2T2E, AROFABRHFBECRES AL NMFEZARLL, LrbI<EBEIRL
MBFRERNRLLALLEL, MOTHEETZILOTHS. —F, V7 b7 2T ITFRBLBLTABLZEH LK
WAFETH), LPLDHEINEIKERIRTWIWDONRRRTHS. LLHF->T, VY7 7 x7IEMITOTX
AN=h - AFHIE, TEFEEL TV,

1.4 AIDOH L WK (The New Look of AI)

BE AIRES#OFICRALR, PO ZNHHLERZIATWS. CO—BRICERINATWS AlnT—)L
POLILETWVWRAE, BN TR D 2 EEWMREEVETLTHS. Zhicd LT, TIA (Intelligence
Augmentation) Lt W3 L3 12— NHEZ LS. Thid, ayP2— 9 2BELTABOAMEZ HE
ERIS3LVWILDT, HEMNLABXT 47, EF/EORLHDY =)V, AIWLTR—F - AT L% EFEEKR
ZABETHS.

CNEZIZ BRICABORTE2EE2NTRLZL , ANRDENZHBS LI LHFENTHS. LLKF-T,
ARBELAVECL—YDREOLFHFBRLERLRBMICZS. bLlbhbhd, ARTLAYE2—-FTHLIN
I—-Yxrb (EERTEH) 2/F 2L Thl, ARV LI Y2 Y EARNLZ I -V 2 Y bDELLERRIES
dh. BRIZEWATHS.

BER, BROICAXTEIPEVWSIBAPLLDTL2F L HRATRLL 2 —FEHLEBILS T LD
2 LPT LTI Z 6%V, BRON—FT727BIUY 7727, Zh 6 2HVWTOOUDLNYPERD
HEILEEBTEIRNDOLNNE, BEANICMBRBEIHITRELTILE-L. ZHIS3LRALPLHL
T, JALWSHLW AT GRS HVERICL>TEXDTHS.

TAORBEALDEVN WS TA Y 294 Y ORDERIE, TOELEIZLRBALTVES. BB
3V N HAABMORMMARNEMASEBILTCNZOTHS. LTV, TKEDHMBR—2L X7 A
2, ABOB N2 XET2LOTHE. ThLRRLTADNLRFECELSIELELW. Kb, ARLE
ROXKEE2TEI T AFLANRETHY), POEBETHE I LWI 2745 NI8LRA—F 9 2Db, b
Nbho770—F0BBEL<RDLTVS.

Xz, Al TA DRWICHAT 22200 FR238BNT 5:

FiR1: 2ENZAPLT 70— FORBHIR, H2 DI LVWERCED->TWS. 22T, BHEAR
REHTOSFIVIBEITHS.

FR2: BANTEAPLIRATLR, SENLZEHHLS ZATLIDL, BALRFARE(FrL YY) %D
hbhiCELTWS. LL2iE, Ny bRBIRATADITI N, BLICHHBNLETFNN{ 2y
F-ATFLXDELW.

CNESEZZE, SEANLZAHLI RFANDT IO —F5 5, ABEBRFILEFERATLE 2767
TR—FANOBIHY, ELHDTEEILLEDLDATLS. 220, ARBom#oRTTIE%<, ABoRmENHMIEL
WHICEHFHFLWEMICLKS. BEBICIE, Fa—F— Y ATA, FELRTFA, 3—F - XTF A, TENA
Fe e VAT h, AVINI Y S ATFLLENEZLNDS.

- A e e e e .
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CDESIHVATFATIE, ALY E2—DEANAZI 2y —YayDldHiT, ABR—REZHAWLT —
XF7FxHRBRLLE: RKEAREILLT—X77FxDAERT:

T ICH3 3 mEK:

P R
Rg7rat R
REN—bF—
2—FnREE
2 —FIEWE E

WRBEIEF + A
AR b M — 2

BSRIZE(E 92
AR AENERt ¥ Ay Ca—%

H1 ABR—ROBRHAMROT—XF77F
MBAR— AN ELBETH S ERTLE (Joke) DREXRISRLTSBL

User: "I need more disc space!"

System: "Try 'rm *'!"
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1.5 RAFOFIERE (AREIAYE2—7F)

COBTER, AR BROGAEBMERRS AT LLCOWTHATS. CHOYXATFLOHMIE, (1) AL #
BROBRFSFEEHRICT I L (2)AEFBNINPOIDYRNICEDITE L3 LRET7 AN EEHEHT
32L,(3) —RUBLEBTEZL, ZLT(4) AIOFLWRAEOBKRICL > T, ABOMEE L £ ERE
NEMEIRZIL, 22D, ABDERETHEZEBLLWIHEZREIZL, D42TH5.

ZnT77u—Fik, ARCE->THKI W ZThiEZosZ2wWold, tBoEXoEsH»? (2)aryea—%i
EoTHENZTNELZ L WO, HFOLXD&ESH» 2?2 (3)FAEFPREVICKET DR, FokSic
CHSDHBEZHEBLLITNITIVWD? Lo BREDE. 2OBRTFRE2XREICET.

r9%2h 1
#* ¥
AR i ra¥ysr2 il arta—%
4
ra¥y'r3

H2 FIERROLDOBA AT A
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X2, BAFMBERR AT LNBRNLEBRLERTSE. ThiIXN22oTH 5.

1) #Egaofs
2) BEWSFHERAZTT4 72BN X5 %5470/

INLIE, ERDEKRTDL—HF AP 7x—2A3BITWE. R, #FEXR—RE LLT77Ta—Fh6Ek
DEEATLALEDE I BB EHPERICKET:

FEEHL — 2 —FHB
HARZ LOWBBRZLER (N2 IN% 70753y 7RIE)
#4183 2 5 4 (asking for help)
BERRPB®FICHATE2FET L XT A
T ENAF = AT A
Fa2—2% - 257, (CALComputer Assited Instruction)
T4—F il — Y27 LHHE

1.6 HPDC (Human Problem-Domain Communication)

YMRFFRERRE S 2<L54HI(Cid, HPDC(Human Problem-Domain Communication) »#4E T
% .HPDC tii, ¥FRNDEEY, Th TN RL->LISHABRI L oML ERET A LicE»T, a v
Ea—2iRRALZIETHS HPDC nEEHRIL,THEH5HTEHICAT— P2 AR, —BIICW-T, ¥/
DAt BRoOBEICHES &, TRIEERANICRIZWVWI L WITIEVOEEILL, AVAIZZ LN TE
5.

HPDC 2EB T2 LDICLBELEKE LT, XD32FFE 2o 3:

1) Inter-Referential I/0
2) Object-Oriented Architecture
3) Construction Kits

HPDC B &k@icid, XKDE53%LnHd 5

1) Construction Kit for Music and Pinball
2) WLISP for User Interface Design
3) Palette in CRACK and FRAMER

HPDC #*£H 35702, #iR{LoL 4 % TD(Transformation Distance) OBl EH» 5% 2 2. = TD
12, HAXRBEARICELS. L2HF->T, MEFERCBWIRE*EEXRBITE2SE I TD 0@EAX 05N
IR, w2, TD1 L TD2 2 XD ESIcEHT .

TD1 := System Space (LISP, KEE, etc)
TD2:

Application-Oriented Construction Kit (Pinball Construction Kit, etc)

¥5L, TD1>> TD2 DA HNFR N>, bhibihii TDF D@EFNEVWE S 4 HBRmMITHMSELZERL
ZHNEZ L%V, 2, ZOFTETIE, RFADRXNLBLIBHALERLTBLXENDH2. ZoBA»S
#RT2L, HPDCO7—XF7Fx - LA X3, KD4D0REHVEZLNS:

1) ¥ L7235t (Monolithic Design)

2
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AAEFEHWCEH AT L2l 5RRTS.

2) M%* v b3t (Construction Kits)
fRELRVOEHEZAELTBE, Tho2HVWTHRHTS.

3) Bt (Redesign)
BIFEATLADBRERBLTHLVW AT AT S.

4) BH A (Reuse)
BEOBHEAVWTEZRLH LW A TFLAEEYHT.

1.7 B#&kMH
Fischer KBEBF VNI TICARLTEL XD AT LARANMBICEN I L

WLISP: 2.— ¥4 V¥ 7x—ADWMEX v b

NEWTON D2 —FA4 ¥ 7 x—2ADI A4 Y KIRFETN
FRAMER : 74 Y KR =R —F A ¥ 7 2 —ADKEHRE
JANUS-CRACK : #iff L BRBRF 0K AR
JANUS-VIEWPOINT : L RNZRFTOH SRR

St REIZ, Al, HCC(Human-Computer Communication), SE(Software Engineering) o 3 &
DEFZEEZEEITI L L RRONL.

2. K25 LTHaxrr (RE)
2.1 AT TAKE2OWT

ek AT IR, B2 D ARIERTT IV AT LNEREHA->T WA, BkflE LTk, BHBER, BE
DRBDEWI AT L, MERBIATL, ?Y Y - F—o 7% ENRH3. Thicxl, IAWR, ABrar
Ea— 25 BALTHETEICATLEE->TWS. EAABRARTHY , 2 Ca—S R AROMELHET
25, BOTONHLOBRFIZWLEZLEVWIEITHS. AV E2— 2 HALLTHEILWIBRRTHS.
Al Y 2AF LD HBETERNHFLITERNRICLTWEDLEHBHIEC, IA S AT, AF R LTO—RNL
HAEHRICTES. ZOT770—FiF, AV 21— SDGHEHEZAEEZBI LN TEZLES.

ETF—7 KiTE
Al Artificial Intelligence Computer
IA Intelligence Amplifyer Human Being

22 BWBEIBRWNE
BELAERIC, bhbhBH (PFU) OHARARR, KDT—ICHER->TEL:

AyEa—snHLWHASBZRET L.
EFOFALFICHELLL AT LADT %77 F v 2&REL, HEL, FETEH L.
BR7a 752K EL, FETLHIL.

DEDBREH LT 72727 OEEXBRERRTE L.

D77 —F I E>ThbhbNHPBLRRIE, KDDLV RATLTHS:

ABORWN L EHEXEBETELD.
T—XT2FxRBINF AFATDARXA=—YR—=X - AT 4.
HyperCard, HyperText, HyperBook & ¥ 25 4 - EFIMERY — L.

-8-
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A7V 27 VEARARRK, €Y 27N MMIEW, X% -257Y X 7H#K.
ERNERICERTEI2ITHORETO %, ITICHEICHITS.

BAICHEZLILE, AV E2— 22 AN LEHNLERCTEEVNS LD AL TR, AINEHEDOLDE
AVEL—PRRFELZIEHFERNTHSE. F<DIXAN—F - RAT74R, ICOT DEERR AT LY
E,ChEITRRLD Al Y 2AFAFRARBEATWS. Zhica LT, bhvbhd779—Fi, Fischer XD
WIBKRTD IA LBETEZLATH 2. T4bb, AINLEHIIARITY, 22— F3LELE, AR
BEZOHBERBICHPDAC—T 4TI IILRBERBTELETTH S

ZIT, R, ANLZRBBIVCANZEH AL, EVWI ZEXFREICLZS. bhbhoBFHEX, &
WMEENZLOTH-. 22D, BRYPLFEBENIBTANLERFLZINDIEVI —ROFIFICHL
T, AN EHRMEL, BCHEETIH (A TV 27 ) PLRBMNLZFTETERSINS, tWIFEITHS.

CSCTWIB(AT V27 M), BE#MRLEFELTWEI2TILHEHRLTNVS. aYE2—-F -2
FLORTIE, Thonmiz, HBLLPTF—PELTRBRAEATWS. 5L diomid, B2 LB TERK
EFRBLTVWS. thE—ERSHKLTILEIS L, MLEKRLORAREZESENLTHRETEZ LR, BB
H—BICEMELLLTLES.

BRI LML, BICHFECLTWEIDOMERERXFLTINWL VL, BFENLTOKFRFTHET
H2. LLH->T, ANEHOXBIATLLLTUL, ARFTFIEHFETSHI2I24ME, aV¥Ea—-9 -
ATLAARBWTYL, TOZIBRRMICRBATEZILHFRLEICLS. 361, Tn6DWEHRELLD, HE
Lich, MBELLY, RE/TMLICDTES XS LREEL, #ETHS.

ELOTHMBLAE12¥172. HEORATHS. HENN—NRERERZILZI LT, ANLEHTHS.
LyL, BBREEREMEDLFIC IS ERBL, ANLTEHE W/ I L LT, FTRISEN. XD 1FIIHT
ZMEL, RSEAVWTRBATEZ L, FIESZ oW, #ic, BREERIZONE, FAZICELWE
AREY AL, N —YELTRBATE, MALERTEIENTES. ZOBIZ, M (ATV=271) 28R
BicRkRBRTE2ILs:, Tho2HETEZ MMIYFEELX—THEIL2L<KRDLLTVS.

LODLADBAPLOERE2LTAL). #RkDAYE2—F - ATALBITIEENPOERNLT
ru—Ft, WERRKLRENTRANLZ 7 70 —FOEBTH 5 :

H&HEHE L LR RS TR 7 8
EFER RBE, NP — BX, ekt
%] RFEDER KFORE
Tra—% EENDE# OTRDER
LR ERNHE P&
YRTAHME L)L) i

ERDAVE2—F - PRATATIE, BEAEWBBNFELPYR—PLTWEhoR. ChiZaryEa—%
ICE#L, 48, HE, ANLEHLLERLEISLLLLHIIC, BRABRMWICHY, thiCb L Inwer
Q7 FLLTF—IBERINITDTHSE. LIHH, ERHFPARCEDLZI L, BRIEI—XT 2. LORITRLE
3L RMNLTIO—FL, FORLODOXBL AT LANLELCLS. DXLV AFALATE, TERIZ—R
icfm#» 3 (Seeing Is Believing) | N EAHFEBH T 3.

9.
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129DA7 Yz 7 b %, 385 (Symbol), &bk ( Semantics), {8 (Object) Lt WIBA» S & 52, EEHEK L

LTERTAS.

iLF ®

B3 S5 LEK:LRB03E0HRE
WERNDAVEL—EHEHTEILEDT 7O —F:

ZLF —-> Bk —--> #

THh»-7. TN, Formal Specification 2 v Eo— S FHICBWIRLEBELER L Shr. 2L T,
Form 72 5 Form N EBEK L ThFROTEKARY, HFLOWEKORARBARDF—<ch->TEL. Lh
L, BEBEZSLOMICRES TRELAL D), ChEBORTOREROETHS.

IhieHgaHLWT ro—Fit,
® ——> B, &5

EVWIHETHS. IDICREIVEC2—ITHRETESZXS51CL, Th b2 BEL TEKS Form ® Syntax
REFEFZL, LWIHILDXE. 2hid, bhbh ARYFHEEF BT, HARF>TWAEETH2.2.3
EY27h% MMI %8R

HMRETEAXLHZERRLLT, KDII3 LY RFA:HRRMRBT 270V 2 2 b2 EL-.

HyperBook 7 b # 4 7&K

EY27N 70753y 7DERE FiE
ARXR=T - FT—=5DNY—VRE
VIZ2bTxTRABETNDRRDIZDDRAY - EFNDHER
BN LS AT LARBDER (72X -3 )

CNLDXBMEBLT, W<OPDT LHFHHLL. BAOEHEIX, bhhbh iy —4 9 bk L7mL 25745,
WENLZT 70— FTIHRARTTEL L TH-%. LHrL, HECBIZY 7 by = 7EHR T, BENLE
REEF—BRICERLTED, 70 b9/ V72 3AT2MRLEEBLIS LT3, < OMEHKRBELT.
bhbhot£id, HBMHICLEHNICLAZNLY ) —MECEZ->TE), 7O r 24 72 MMI 0
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Position Paper for ISPW-5

Kouichi Kishida

Software Research Associates, Inc.
1-1-1 Hirakawa-cho,
Chiyoda-ku, Tokyo 102
JAPAN

1. Travel with/without Map

The role of a process model in software development is similar to the role of a guide-
map for a traveller. Suppose you are visiting an unknown city, there are a variety of situa-
tions to conside.

CASE 1:
You have a street-map and you also have a detailed list of routing instructions to reach
your destination. In this case, your trip will be very effective, but with little fun.
Maybe you will miss some interesting points of the city.

CASE 2:
You have a map, but the destination point is specified only by its address. You must
find out a route to reach there by examining the map. In this situation, sometimes you
may get lost. But, with the help of the map, you will be easily able to find the right
direction to proceed in.

CASE 3:

Your map is not a detailed one. Only major streets and buildings are shown on it. The
destination address is given, but you have no idea where on the map it is located. In
this situation, you are likely to get into a number of problems. How serious are they ?
It depends upon your expertise as a traveller. Also, possibly, you could enjoy some
exciting adventures on your way to the destination.

CASE 4:

You get into the city without any kind of map. In this case, you can only rely on your
imagination, namely a white map of the city in your mind ( a conceptual process model

3,

2. Discussion on Process Models in the SDA Project

In the past years in the SDA (Software Designer’s Associates) project, there have been
a series of discussions among the participants of the project about modeling, describing or
programming software design processes.

University professors have applied their own formal techniques to construct detailed
scripts for some systematic design methods such as JSD, and demonstrated sample executions
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of their scripts using fancy prototype software tools.
A common feeling among the industry participants is as follows:

"Yes, we agree that these scripts are beautiful and easy to manipulate. But, the
processes in real world are very complicated and messy. It seems almost impossible to
apply these beautiful formal scripts to actual project.”

Returning to the analogy of a travel map, academia claims that it is convenient for
travellers to have a well-organized street-map with a list of routing instructions. On the
other hand, industry people say that such a map is useless because they are not travelling
through modernized cities but straying upon villages in the wilderness.

Academia keeps suggesting the construction of a frame work of a modern city to wipe
out uncivilized wilderness as the first step of travel. But industry thinks that such an
approach is too radical and unrealistic. Rather they prefer more realistic or bottom-up
approach, such as post-scripting actual design process and accumulating them. then we could
find out some commonalities among them and extract an evolutional process model, or add
some retrieval mechanism to that archive of design process records for future references.

3. Concept of Process Monitoring

I hope to fill this gap between the academic and industrial approaches to process model-
ing.

The key idea is to have a conceptual white map (instead of a real, detailed map) to
guide and monitor the behavior of travellers.

In the case of software design, this conceptual process model is somehow enactable, and
embedded in the heart of a design support environment to guide and monitor actual design
processes.

The idea is still immature, but I hope I will be able to develop some realistic proposal
by the time of the workshop.
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Product-Based Process Models

Ataru T. Nakagawa Kokichi Futatsugi
SRA Inc. Electrotechnical Laboratory
Tokyo, JAPAN Ibaraki, JAPAN

1 Guiding Principles

For a process model to be accepted by a variety of practitioners, it has to be flexible, in the sense that it can
be easily and naturally adaptable to diverse software development scenes. It may, although not must, also be
of help if it is derived evolutionary, in the sense that the model accepts the basic tenets of prevalent software
practices with only essential modifications. We have to avoid, in this respect, mistaking an idealised software
process for an actual one. Actual development processes are not linear, hierarchical, nor organised in any
other neat way, both microscopically and macroscopically. Development phase/stages used in common par-
lance do not depict actual development scenes; such scenes consist of lots of feedbacks, implicit assumptions
of products not yet seen, related yet asynchronous activities, and dynamic revision/modifications. Most
of all, maintenance phases are bogus phases. Software maintenance involves all the activities of the initial
development process, writ small. Problems that are said to be particular to maintenance phases, moreover,
do arise in initial phases also.

For a process model to be a process model, on the other hand, it has to satisfy the raison d’etre of process
models. There emphasised several motivations for process models according to occasions, standpoints, and /or
models themselves, some of which are quite unrelated if not incompatible. Most of all, technical aspects
and managerial necessities are sometimes intermingled in discussing process models. In this paper we shall
ignore the latter and focus on how to organise technically advantageous software processes. In particular,
on how to make processes transparent, predictable, and, as a corollary, mechanical.

To realise the goals just mentioned, we cannot avoid describing software processes by some means. Hereon
arises a seemingly inescapable antinomy; the more detailed a description is, the more limited its relevance and
in many cases the more objectionable it looks to practitioners. At times it is claimed that detailed descriptions
can help develop software efficiently. We have grave doubts of that claim; even if some experiments were
enlisted as its supportive evidences and we accepted their efficiency measurements, a glance of descriptions
used in such experiments would convince us of their very strict limitations in applicability.

We believe, however, detail descriptions need not have such drawbacks. For a process to be mechanised,
in any way, it has to be described up to (down to?) being mechanically comprehensible. For now and for
foreseeable future that degree of comprehensibleness requires stating every nitty-gritty of the process. We
should not stop attempting to describe software processes. We need, instead, change directions in searching
for relevant description methods. We suspect the matter is not whether such methods are procedural or
declarative, as some researchers indicate.

One of our current research objectives is to establish a process model and a description method that satisfy,
in considering all of the above observations and much else besides, at least the following characteristics.

e the model is describable in detail
e the model is familiar to prevalent software processes

e the model is flexible and adaptable
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e the description method can describe software processes in great detail
e the description method is expressive enough for the model

e the model and the description method have rigorous semantics

Note that we do not use the word language here. A description method subsumes a language as its core and
includes pragmatics and environments of the language, in addition to its syntax and semantics.

2 Against Activity-Based Process Models

Existing software process models, including such methodologies as JSP /D, invariably decompose a software
process into a set of unit activities and relations among them. Reflecting this proclivity of process models,
existing description methods also describe a software process as a hierarchy, control flow, dependency, and/or
relations of activity units of various granularity. Put another way, those models and description methods
try to organise software processes in terms of activities.

But step back a little and watch carefully, and such activities are defined, in turn, in terms of such products
as documentations, programme codes and test cases. So an obvious question arises: why not try to organise
processes directly in terms of products? Indeed, why not. After all, we have a nice analogy in the sphere
of programming languages. Broadly (very, very broadly) speaking, there are two classes of programming
languages, here we tentatively christen instruction-based and data type-based. The second class contains
languages based mainly on abstract data types and so-called object-oriented ones. The first class contains
everything else. We should consider, in the sphere of software processes, product-based models in addition
to or in place of activity-based ones.

This idea is not new. Inferential programming and transformational programming are zmong ideas that have
turned on products to guide software processes. Our ambition is to go further and construct product-based
process models and description methods that have more rigorous semantics with equally rigorous attention
to flexibility and practicality.

3 Product-Based Process Models

In this section we briefly explain one way of achieving the aim proclaimed in the last sentence, by presenting
very abstract process models, or rather process paradigms. The notations are informal and the definitions
are intuitive.

(1) Gorgonian model

First of all, we need a picture of the products, which we call the target system, of a software process. For
a target system S that is not a toy programme, some decomposition and structurisation is de rigeur. The
model recognises this necessity in the following definition.

Given a set IT of product types and a II x II-sorted set B of relation types, S is a pair (E. R),
where E is a II-sorted family of product sets and R is a B-sorted set of binary relations over E.

with requirement that

Each product is independent of the other products, sharing no common part, and no two
products can interact except via relations between them.

In typical cases, II will contain types of documents, programme codes, test cases and approval signatures.
B will contain such relations as is-part-of, is-document-of, sends-message-to and is-required-by. We do not
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preclude a hierarchical composition of products; II may contain a type of, say, subsystems, that are none
other than target systems, and so on.

We then proceed to define activities that constitute a software process.

Given product types I and relation types B, and given a Il + B-sorted set A of activity types,
an activity a of sort 7 € II is an affectant on a product in E,, and an activity of sort 8 € B is
an affectant on a relation in Rg.

An activity on a relation changes the structure. We require that

An activity directly affects only a single product or a single relation.
With no congenital restriction, the definition below ensues.

A software process is a collection of activities.

These definitions, although extremely flexible, ensures visibility of a software process by way of the facts that
(a) each activity that constitutes the process directly affects only a product/relation, and (b) indirect effects,
if any, of an activity can be traced solely via explicit binary relations. This process model is Gorgonian,
allowing haywire movements. For example, the model in no way prevents programme codes appearing earlier
than documents supposedly describing them.

(2) rational Gorgonian model

It is generally agreed that the earlier it is detected, the less expensive an error. Put positively, it is desirable
that a target system is correct, by some definition, at any time of its development. We capture this consensus
in the following definition. For product types II and relation types B, assume there defined correctness for
each 7 € Il and 8 € B. Then

A target system S = (E, R) is correct iff all ¢ € E and p € R are correct.

The correctness thus defined ignores sufficiency or completeness of the overall system, which has to be treated
separately. Nevertheless, it can direct software processes in the following way.

A software process is a collection of activities that preserve correctness.

A process model that so requires is rational Gorgonian, allowing only rational haywire movements.
(3) directed Gorgonian model

The Gorgonian model, rational or irrational, can be adapted to various kinds/extents of disciplines by means
of, inter alia, (a) changing the allowable activity types, (b) changing interpretation of correctness of each
product/relation, and (c) collecting activities in some organised way. For example, by restricting activities
to decomposition cum refinement cum implementation, thinking of everything as correct ipso facto, and
demanding a rigid products sequel, we get a traditionalist process model: vanilla plain waterfall.

We show a few more fruitful disciplines. We first try to synchronise activities to avoid conflicting effects. As
the effects of an activity is eventually a function on products, it suffices to require that activities that may
affect the same products not occur simultaneously. Define conflict-free collections on this line and we get

A software process is a conflict-free collection of activities (a safe Gorgonian model).

And another example. A rational Gorgonian model is hard to obtain if products and/or activities are fine-
grained, since in such situations an activity, however useful, is liable to destroy correctness. So let us loosen
the definition arbitrarily and have
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A software process is a collection of activities that preserve correctness at selected junctures.

No doubt this definition is wooly, so let us be more precise. If an activity destroys correctness of prod-
uct /relations, other activities on them should be withheld until they recover correctness. But such recovery
of correctness itself requires activities on those product/relations. This confusion suggests we distinguish
activities into two types, active and reactive, the former motivated by external decision making and the
latter solely concerning correctness recovery. Let us accept this suggestion and define

A correctness-preserving activity sequence is an — ungainly phrase, methinks — active ac-
tivity followed by a sequence of reactive activities that ends with a correct system.

Then we have a fairly rational Gorgonian model that states

A software process is a collection of correctness-preserving activity sequences.

4 A Description Method

The models informally described in the previous section are not meant to be of actual use per se; they are
not even parametric models, to be instantiated to particular models. Instead, they provide guidances to
construct process models when specific methods and environments are chosen. And it is time we considered
process description methods.

As they stand, our models are best described as (mutable) algebra, products constituting the carrier of sorts
and activities being operations over them. Naturally, then, we regard algebraic specification languages[1] or
their extensions|3] as the most promising candidates for process description languages, and are thinking|5,6]
of creating environments based on one (family of) such language, OBJ[2,4]. We do not recite all its powerful
features here, but would like to explain in what way it is suitable for the immediate purpose. Especially,

¢ Rich semantics. Its model theoretic, proof theoretic, as well as operational semantics provide us with
many-faceted and rigorous means of analysing features of, and assessing, process models.

e Abstract construction. OBJ strides virtually unrestricted gamut of abstraction, thus can cover any
level of granularity (if sometimes too stretched).

e Texts and semantics are vigorously distinguished but closely and uniquely related. What is written is
not automatically what is meant — we need to interpret the texts for that —, so flexible construction
is possible without compromising semantics.

Just to show the flavour and how abstract construction can be, we sketch the rational Gorgonian model in
OBIJ3 below.

obj APRODUCTTYPE is obj ANOTHERPRODUCTTYPE is
sort AProductType . sort AnotherProductType .

op correct? : op correct? : --- and the other
AProductType AnotherProductType --= product types
=> Bool. => Bool .
===, gtuff --- stuff
endo endo
obj RELATIONTYPE is pr APRODUCTTYPE . pr BPRODUCTTYPE . --- &c

sort RelationType .
sorts RelationTypeAB RelationTypedC ...
subsorts RelationTypeAB RelationTypeAC ... < RelationType . --- &c
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ops rell rel2 : AProductType BProductType -> RelationABType .
--- &c

op correct? : RelationType -> Bool .

--- stuff

endo

obj SYSTEM is ]
pr SET[APRODUCTTYPE] * (sort Set to AProduct) .

--—= &¢

pr SET[RELATIONTYPE] * (sort Set to Relation) .

St EC

sort System .

op system : AProduct BProduct ... Relation -> System .

op insert : AProductType System -> System .

op delete : AProductType System -> System .

=== &c. these operators enumerate activities

op affect? : AProductType BProducttype System -> Bool . ,
sw= FC

op correct? : System -> Bool .
=== "§C {
eq insert(d,system(S,S’,...,5")) = system({ A } $ S,5°,...,587) {
--- stuff

eq affect?(A,B,system(S,S’,...,5°)) = reli(A,B) isin S” or rel2 isin S~ .
=== gtuff |
eq correct?(system(phi,phi,...,phi)) = true .

eq correct?(system(E $ S,S’,...,5°)) = correct?(E) and correct?(S,S’,...,S7)

-==- stuff

endo

reduce in SYSTENM : |
correct?(system({ a(1) },{ b(1) },...,{ reli(a(1),b(1)) 1)) . “
--=> correct?(a(1)) and correct?(b(1)) and correct?(reli(a(i),b(1)))
== gC.
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A Method for Recording and Analyzing
Design Processes

Tsuyoshi Nakajima
Information Systems and Electronics Development Laboratory
Mitsubishi Electric Corporation

1 Introduction

We are trying to develop new design processes in which any designers can get level results. We have to not only
define products to be created and procedure to be done, but know the creative part of design activities through

analyzing many practical design processes.
It is clear that recording design processes is needed before analyzing them. Unfortunately, we now don’t
have the qualified method for recording[l]. Recording method for analyzing requires:

1. it can record not only products and procedure but design knowledge such as know-hows,
2. it doesn’t disturb any designer’s activities.

3. it can be traced in time order.

4. it allows us to view a design process from different perspectives and to organize it.

Recently gIBIS[2][3], which is a design support tool based on IBIS model, provides powerful recording
facilities. However IBIS model emphasizes just one view of design processes, i.e. design discussion, and is not
for analyzing design processes.

In this paper, we propose a method for both recording and analyzing design processes, which satisfies the
above four requirements. The method allows us to record on-the-fly design processes, to organize them, and
analyze them from multiple views.

2 Recording Method

Our recording method consists of
1. recording procedure, which defines what designers are to do and
2. description model, to which the designers add their knowledge later, and with which analysts can organize

and analyze.

2.1 Recording procedure
During design activities, recording proceed following procedure described below.
1. Identify problems(a) to be solved, and write the starting time.
2. Solve the problems in your own methods. In this phase, you have to write down the following things:

(a) notes and figures(b’) used for solving the problems,
(b) what you think as much as you can(c’),

(c) what you refer, such as existing notes and figures(b), and

[l I~ B X )
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(d) problems(a’) risen in %.

activity.

2.2 Description model

Knowledge(c

solution
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3. Repeat 1 2 until all problems are solved.

4. Make a fair copy of the record and add some information(c) which was needed for each problem solving

By using our recording procedure 1-4, designers produce three kinds of information: problems(a,a’), prod-
ucts(b,b’), and knowledge(c,c’). It includes a lot of useful information, but it is so huge that other designers
and analysts cannot understand and analyze it. It is necessary to organize this recorded information so that
they can view it from different perspectives and abstract it.

For this purpose we propose a process description model, called Problem-Product-Knowledge Model (PPK
model). According to PPK model, shown in figure 1, a set of these information(a,a’,b,b’,c,c’) is connected with
a problem solving activity (PSA). This allows us to regard a design process as a network of these activities.

Our method consists of 2.1 recording procedure and 2.2 PPK model. We call it PPK method.

Product (b)

reference

output

Problem(a) C

PSA sl o " Prodiuct(b?)

input problem(a)
product(b)
knowledge(c)
e.g.
output  problem(a’)
products(b’)
knowledge(c’)

e.g.

|
\
|
t whers
l
\

3 Characteristics of PPK method

PPK method has the following three advantages for analyzing.

1. It provides two different views for design processes

raise a
| question

result

Problem(a’) Knowledge(c’)

problems to be solved

products referenced

thoughts and knowledge applied

design method, experience, or premonitiorn
problems risen newly

products created

thoughts and knowledge acquired
applicability of design method,
premonition of next problems,

or feeling of achievement.

Figure 1: Problem-Product-Knowledge Model
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Different persons view a design process from different points of view. For instance, managers are interested
in designers’ activities and the resulting products, and designers and those who maintain the software
products want to know how problems of design were solved.

PPK model allows us to view a design process from two different perspectives. First, if we extract only
problems(a,a’) and PSAs from a PPK description, we can get a problem tree, which represents a problem
solving process. If we extract only products(b,b’) and PSAs, we can get an Input-Activity-Output tree,
which represents a product producing process.

2. It can be abstracted
PPK description can be written in a hierarchical manner like Data Flow Diagram. PSAs which have same
purpose can be gathered into a more abstract PSA. At the same time we can hide detailed information,
such as trivial problems, intermediate products, and too specific knowledge.

3. Design knowledge can be added to it later

In general, it is impossible, during design activities, to write down design knowledge, such as design
methods, experience gained in previous design, and premonition of design risks. We rather think these
knowledge should be added after the design is finished.

According to PPK method, designers record their problem solving activities as a problem tree during
design activities. After design is finished, designers can trace their problem tree to add their knowledge.

4 What We Want

1. Supporting Design Process Itself

PPK method doesn’t aim at supporting design itself, but at recording and analyzing design processes. A.
design process using PPK method, however, can be regarded as a problem solving process: designers grow
a problem tree and then solve it. We are thinking over a tool to support this process by using hypermedia
technology.

2. Authoring and Understanding Design Processes
If a description of a designer’s process is understandable for other designers, it will help them maintain and
reuse the design, and learn design know-hows. A description of a design process written in PPK model is
a kind of book about the design. It shows not only how products were produced, but also how problems
rose and were solved, and what the design knowledge was. If one cannot understand the description, it
means knowledge(c,c’) of the description is not sufficient. Then the designer may aad new knowledge to
his description. This feedback helps designers author an understandable book on a practical design.

5 Conclusion

We proposed a method for both recording and analyzing design processes. We have described a practical design
process and found the method was good for analyzing. We are planning to describe more practical processes.
Although some software process models and design methods have been proposed, very few analysis of
practical design processes have been reported. In order to handle design processes as scientific objects, a design
process description is required, which is good for analyzing. PPK method is able to meet these requirements.
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B, 7Y —" x4 880% Stevens Creek Blvd. N7
47 & A\ L i, Valley Fair Shopping Center %3l D @¥7:
L ZAT3ET 3 Winchester Blvd, 25 L72 17%<
DLZAH, HRICHNZT.

Y1IERILYoH4 FFEYT7—LHY, /& Win-
chester #(CBI3 2 MWL YL H>T, 1HFTLELD
3ETHTY.

2-2. Great America
(408) 998-1776

7Y—"7x4 101%4EicmA» S &, San Jose ZE#EH 5 5
24 MIY DL AT Great America Pkwy. 250D 29
b, ChEfTantitizd. TDFFEEITNIZL
ZLAMICEERAONPRITEET.

BEWEZ Y2y bA—RI—BWHIELNT, T Great
America ICIZZ AT LIXH NI AN, AITY,
Demon, Wizard, Tidal Wave, Grizzly wooden ¥ 420%
NO—5—2—2F—HH 5% 5T, flict Free Fall %
& 7, Rip Roaring Rapid L W BERN L ERH- T,
ZALLERZLZADEITT. bbAHA, BFRMET
DT EF72aryble{3AHY, g, HHIHIIaY
Y—brb—=, ANADY a—LELH->T, RKEENTH
RoRNBREDEZSITT.

RoRiiEH, FLREZLAZTT, XORIAHSI T2
7.

2-3. Winery

AV 7+ IW=T74 WX, Napa R Sonoma 7'
NICLERTTH, iz ) ar)\L—zt Winery 1%
n % 3. Cupertino DR/ % Saratoga (ZH1FTH—HFIC
10HIEDERTEL TWB DTN, ZIEEESRVDD,
HZNALNTIZWEWE I TT.

¥ Winery THL RFERHAMKY TES LT, L7
Sy ZICLBETY. WEEE L1, 55 F SKHES
THRWTWET.

2-4. Flea Market
HEBTWZEEROH TS, XFTLELWI>E%%
{#5Di3, B 2 @BRLH, Thi LEWERREFRSDH




Essay

S0, BBEWIZLE L LpDBRL DN, BEICIZAS
HLHDIEA. S5, AWML ZLnd s EHETH
W3 D, Zo Flea Market &35 Free Market o)
ZELDD, BEWEIREIFUT WS EIR-> TR
SNRELDUDPENI T L LMD I A, REVED
B> TWB I Lid, T Flea Market i3 AZEICE L WL
WSl

San Jose ZE#EH L 1st St [CHTEANGTL LRHT 7

U—"7x4 80NDT%< <Y, Hedding St. L% L 2.

C @ Hedding St. #WATEANEEHLTLIELLFTL L,
RHPTI7Y—"7x4 101% 22 ¥, Berryessa Rd. & &

HEDLY, TLTEMIZZ? Flea Market AR 2 TX %3,

RELR>TWEDIARETDE S5 TT.

ZZ BELOEELDHZ EHT, HTWBEOHKIZ
2000282, HBNEHLWIME DL NEVERTE-T
WY, BEALDEFEICTF— TV EEBE, FOLI
M EBWTHEELTWE Y. dlifik LidEdTEN
EBRFOVWTVWETL, FABRERRLEHAKDEDL SN
DT, RMBEDLHDEFRREHEANS ICIZBRAT
Lid. 2RIV Tox i lidBLEICLIVWE
BwEd,

Nintendo D ¥ — L4t v FOZBAEEVWEWSIFEE
FWRZeABD 234, BELHLBEIISZLERICR
RIEEHNIHA. %28, 7XYUAHT Nintendo & W2
i, EREEVWISHDT L TRLL, TAVARD 7 7 3
aryE#LE Y. t€-7T,“Nintendo ¥ —LAhty h" L
Wi DL, EREHMNDY LAty WS BT
o TAVARZ 7 SayA¥—ohty w3 Bk
ZNIFTDTERDID.

2-5. Lake Tahoe

San Francisco 6752 Y7 —DNAHBHTWEDTT
B, BRADLIVAVYNL—PoDEH N ZHANT, B
EE->THSIERENET. 29, 7V—"7 x4 680%
EEL, 7YY= x4 80H4TE (Sacramento ) A
H & 3. Sacramento ICA->TH5 7Y —7 x4 S0Ic|D
M2 V23 HE D BT B £ 47T South Lake Tahoe (23l
NEE2T. ZZ2T, BHEHAISVWTLLES.

Lake Tahoe DADH S IZT L A ERMHBHTY. Hic
Emerald Bay D% L SRBFICRL LA WL Db
29. ThE@E®T 5213 South Lake Tahoe 524 HT W\
SBEMEFATZONIVWTL . 28EETS 12<
LWTTY.
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2, WEKZERICH>THELDE—FRRFX—H
BHD, HE74 Y EY—2 4, kERAX—, NF€—)L,
REAX—, Ar—bLr—HEEBLTRLOILHTES
P

Xx Y TINDFELHIZ, H#Y /N\E S #. South Lake
Tahoe (ZH B2 AELFTICIZVWTNRLAY /2B T,
TIG9 2% 92, =Ly b, R=h—, AT, 75y
7R, A0y bR YR ERRSBADAD R 5T W
Y. LDV ERRTZDIEAEMDOEEHSHNT
LIWETOTHOWEICEDZ T, 2Ly b Ah—E
ANEKRKEEE->THEEFIEHE L WS Zkidms
ZWIDIHHDRDTL & 5.

B, ECDRTNTL S 100 THRABTEDS 2 —
BRoNET. 7arbBTEZOEDH L L sEEE
BRATLLRBLEWET. by 7L ATORYOSEIC
R¥y Z2RT 70Ny FEHDRALE L DY B ERT,
AXT 4 a—3HBCHHIODEF ICMWTWE LS T
b

2-6. Yosemite

43 Yosemite DR LZWLALZ L BW2 325, 2h
TLH T LiFenid, BIL Yosemite A5 %175 1 Fik
N EIHREEVNSIZLTYT. 208hid, LH24
Yosemite Village # 5 < TL 4 iclkb 2 2 TL &
SHhEL, TERE2HIALLSVWDORBELH-T, b
Lyx Y 7a—2H0WTABZL2388DHLET. 22k
Z ¥, Glacier Point A\ X % 23813, EMIZ4</MILT
AKEAWDTTH, PLHLALWIA—-RTT. Ll%
# & Z @ Glacier Point 25 DOBbdId £ 7231F D% L 5]
BICTHEEITABELENET. LBEAHAYT—DN
ATIZEITHENTETLLS>TLLINVDTTH, HNT
BoI5H, RAEINIZPICRLLRZZZLTLES.

LIVED, R#EEZWE Z A7 Tuolumne Meadows
TY. EhZlz CRPRIBILER TS, phiic
MRZAEF-TEFRIBN TS X 5 %% s L H#A
% Wilderness o) {5 73". Yosemite Village #5134 %
BOWDOTIHLLIZHEEMSITL2HFLEILES. B
Tenaya Lake L 72 WAAE L WHITT .

FRE 300 7FAL DBRENIHNB—FHT DER%:
BRLBHAD LS ICHPT TV A VB LW DL, 20
Yosemite NfEH D—ICT LMWL S LA HIUE T
<H¥TEBZETLLS.

YV AYNRL—polh, WoltAZ7Y—"7x4 680T

-
P S




Essay

eamhn, @7 Y —7 x4 58047 E £ T Manteca
D THE 1205 (2R D |2 0T, Yosemite Village 2T
SE:MENZ ¥ T4Tir 2 9. San Francisco 76D 7—N2 %
AT 20bXwhitLhZEAh.

L, RFPFy7TRLE=NBH>TWAIAZWED
HEwnEBEnzE3.2000~3000m < 5VWOBELDTHT
FFy 7P ADRIIBRTEL, E—MIb - LT3
XS ESFBEL>TREHLTLINVET. Lok
Bl THam-i A 2 3H -

2, ROLNLL ZAUNTOX Y THELSNT
WRBIIERCZL>TWETH, JIIR#»5 1007 1 —
LIADE ZATIZ, M, ¥ x> 7—, WEEDMERSHEILE
ENTWRREOVWENTLZ I XS5 TY. fucb s’
RENDHBEITTH, BREFLLWSIZZHA6T
NIEFRELRE NII—07%<, BRE—EICTh 3 AR
EHTRAEHETLATLZWTL .

iz, KERDELE, HFAEDLLLILE, ARD
WrLE, CELEDHASIZ LTS ITRELDEZETS
TIOT, FVP—EIHNTATIES V.

3. E¥NW

SV LARBETIIZWIh Y, "55%nEida->T
WRHEDBIWESLI LW K5 %HE, BIMRELTWL
2hEENLEL .

HTLH->TWT, BRIEELTHVALLP->LBLD
niF, HE2VEHEFCENINZDRTOTEVWIELD
LA ¢A. California ZZFTLERALZWEL
T, HROLERICL->TWRELHETL A, &
CTIBEWE 2 2ZBRRTHL2L N TIDT, Lhic
HYETEAETHENME, FHALVLBELICHHLTTS
V.

Yyaryny—

WMERE, PV AYNL—REZIH DN, EEICYY)
AYNL—ICRB 2 TIIL<AMDFEATLE.

¥V ayNr—ii, % CalifoniaMichn2 9. ki
w2z, California HE&AHA LR L SWEWDTTH,
ZFOHTHL, VTR A=A MRXDIEOBS, FLiuEL
BRNHFEL W San Francisco 726, BAY 024 MT Y
To7:k = A2 3, Palo Alto, Mountain View, Sun-
nyvale, Cupertino, Santa Clara, San Jose % ¥ D& ¥
dbel—#H Y arNL—r BRI TWET.

19554z a v 7 VA4 ¥ EEHART 2 E->T Y a Y
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INL—D@EAEDH L 7 - 7> Palo alto ##4¥, Apple &4
N &% Cupertino, Intel 4D #H % Santa Clara ¢ ¥, W
FhLEIHhT—EIIFAWLZLDHIMBETHAILE
Wy,
NL—EBRICIIERKBETULAFHFLTOLWNINRE
THilc, BE< DAY EL—FRIL 7 a7 R ICHR
T 2ERFEFLTVWEDTTTY, EhrsEV->THRE
BRHKERNBIEHEZAA—VTE2OEIANTT. R
BT EDOEMIAZL, ZELBESICEHINTFED
HEOERDPEELTWB VWIS M, ERETL LS.
EDFLWEIEZ, YaryNsr—konTErhictx?
BRLTTEW. 22xHFEWERTTH “)arNL—
7 4 —I\—" (383, E.M.Rogers, J.K.Larsen #£#, %
H#8, A.S.Docker #3R) i3, >V arNL—%32&F
ZAENPLELZTWRATEEINTT.

3-2. San Jose

WMENEATWRDHZIDY Y /7EHTT. Alck-T
By ke WwWlALBY, 2LRFLEDT I Y
X ZDHREI SVWOMBLREEZLTWS LS ICLEIZ
2. AR YRONBICHK TR LTEEL TV
TH, TORDIDEILANA YERORAAFE2T D
TL:S. BE, ZOANBAXL AR LOBRYFZL, R
RA VYEVEROTHECH» PN 2T . 2ETRS X, EX
¥, Z79¥ 72X (i, Hou are you? , Fine. , Thank
you. DEK) ZXIZH->TBVWTLIRZH D2 EA. IH
b, hE, BE, X FLLETSTROALZVEST
7.

San Francisco 7 5HT# 1 K&, AD 7087 ADH T,
SRITER, BELLL, ROWANAFEALD X WHTT.

33.2v¥9 b A—F

BLALLTOET 2V Yy bA— KHFEZ 2375,
MC (22 % —#—FK)H» VISA T2iruIicsricZewnwe
BoTWIEZH>HEXWTL & 5. American Express A5 2
2Dk a vy EXZE—NDRDEME L KFDHT L
LVwHLDT, ThAICBLZ2LL32 YAy NL—T
(2N TY. 272 JCB I, PLUS System L \W5 &RA v
F7—7 LRKLTWBDT, BITDX Y v 2T 4 AN
YYTHREEFIEHTILHNTE ZAIAEFENTT. &
¥ 21X BOFA (Bank of America) 7% ¥i3FENEHZ <,
(IA 2 H PLUS System L2 L TW A BTIIW HTD
HNETHhs, BRELEZTTLRENFEHEE Lo
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TLRETIRZWTLES . /AL, ¥BRPINMESIZ L
D7 \WIFEEES (Personal Identification Number, —fic
1 PIN LIRIThTW3) MBI ET.

3-4. NOIF

RUIMET 2 L 23MITOERXMAE, MIF2ELZL
L 23, OES, ¥ilEHE (Saving Acount) L ¥
JET & (Checking Acount) D2 2% €D, 2 L 2> %
Saving D F IcHE L THBWTLE 4721 Checking D%
EBLTHES LWIDHWETT. MADOERY > 7 &
N h—REE->T, B & LLOBRNOERZ Y
YERER2 AREIEREDX ¥ v ¥ 2T 4 AR TERD
TRBIZTZ D M TE DAY ICEFITY.

MIFEZ, HFES No L WbZIThiTLTHEBENEHE
LOBETHWLZLHTE, LrbXI S HFLEEE

HELTWEDTEHDTELETHLLVWIRRSEHN LT

BHALBRN, EWMTEOMER, BERTEIREZ L1
MMIFOHRZLZDFEETY. %8B, EETMIFE
5 & 23288 D (H53H) 2BRIhLZLH%
<, l%, MERIFIHEE XY —L2 7V ¥y b A—KHifED
nFEy.

3.5. 0%

#H%ix 1,5,10,20 KAf, 24432 1,5,10,25 &>
rHAWLNRZT.50 EALILEDE L 50> Mok
4 igricEbh e nwe VW-oTLEWEETT. a4 >
(i3 Penny (14> k), Nickel (5> ), Dime (10>
b), Quarter (25t > b)) L W KRiPOVWTWB Z kid X
<HmbLhTnwg .

EIAT, AHND1 L WIFEZHITERAT VWD,
BHNOMETHAFBIZLVHNET.

REZIE,ARLT 6L FOBEWHE LK, LbAA
BHNOZWE S CETOHF—FBYZOTL LM, £
3THTNE, SEN1 Y P 2BETONFREDFETH
5 Ll nRIPLVLDTYT. T5WIHE,
2W, BRVEBEYFEHLTLES ZEHZVWDTY
M, ThTidBHNH3 0+t b7 H Quarter & Nickel
PFE->TELZTHE, HREEKRLZS LY FORIND %
TEIZLILBENTT.

B, COLILEER LS FOEZER->TL
2o ERAIVTL, MSABEE LTHL S LHAY
TY. HKEFRZRAKLEY, FELRLY, HEWIIRELFRE
EPPLLLIRICHSTDTEDR, > TLIVRE
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RESEIILiTLN2T. LELLHELIL, 3<DHE,
BIhREFEEEDITX—A L, BRENLHEET
DEEELTNBETT, EEWL 5 bOFEICIE
KOINWTWEWPLTT. TRUCKRIS LI L ALS, 2
HMOP L6 FEZITN->2DET, TORNDE Y
F2ELTSWLHLTIRTHATT. JepfLhn-
TNBIEITTYT. LZBEEIL, FRARAREILHY1IE, #F
RLTLE-ZEH20, BbIF#H->TLELZEH
1@, +HTFevnbhicleHF1EAHNZET. bbAA
BEHF LRIV LRI ENB 2P LANT AN,
ZOEBUILRATHTT .

3-6. MR

RIFALZL-E LB ID L LTHLHAWLRTWE
T, Wi, L2rbbIFrs 10T 3256, R
DBEDBEICRFE NI ACF X L P LTATIIWRH
TLES5».

2, KIAN—INYET v 2 VWS /MEF (AL 5
WY 4 XTH 30—) % DMV (Department of
Motor Vehicle) TAFL 29 . BEF DD DMV DBt
AT R—ILETANIINVWTLLS. Th%EVLE
WOFATH S DMVAR—IN—F A 2ZIFHTEZT.
HOABICHERFEEZ AL TEOICS 102/ THLADL
E, WERKL R CREHEKE << NE . =FR
—DERES SORNIE H - T, ¥I85% LI EDTERTEETT .
ELWEBSEZOOHDHIZ X 2T 2DTTH, R
O%HT2HEAN WS 3 TY. BIMEENIIZ <, BEE
DAY ITU-7:2E, HABEBS I ILBLTRS
LT, KM WO FHRIIL<HNIEA. TTHLLE
DADEDEL Z LI, BRI TWE LD, TEZLW
ZETIFZWTL 5. XL, FEAKIATERELS >
TE&FLLEDODAYEF LRI LEEZR>TWS LIZRY
FHA. LHAHAKETTH, INITIIARS V5, BE
i, N TFABEL EOMERESHEINTWS £5TT.
ZEPEFFEIH DI EATLLE.

NRAPERSLAEWMBLELS, XIBOTRALTY
L53DTTH, TRIERAEFETOHTIIL A LRENIIC
RH>TN2T. BEEZRL2CHEL TWTLI S5 i3wh
ZWEBSIEBEDRAE—RTY. TAESH-1HIERL
TLESW, J EWI—FEMHTMRABZ LiCk>TH%R
DRAIAEHELTLE>TWBEDLIYT, Zhicid, B
DIEEBE L > TVWIIEE W >TLESI ZLNTE
W, AENZAENL YL LOEBRLTLIVET.




Essay

N=N—F 2 MZ&RT S & Instruction Permit #*% 5
Z2F. ZhU, RIFERK->TWBANRERL TWIUTL, &
ETHEELTLIVWEWI LDTT. ThTESHELT
BEFTWE S, RETAFOHFKEZ DMV ICFHL, ¥H
BHATHEZHABELTTAMERITICITEZT.

2TV —%F 7RG MiERENFy 78N, &5
FESEH->TWS L S PARES Wk, KBREY

BFERCR->TEDOANEERZF ISHILEVED 2T

RARIZORICTZbNEDITTTH, BWIS A T34, &
WS 2T 5~ 10A8A SR, 3040 Eo¥Ah 1 ELLED
BRI —THAARELNET. 48, 2EEOHE
WEFHY2TH, ThiZZH@#TLTESZTLES. V
EDWBRAY—=RA b= (1EYNELTHOUSY—)
T, LIVEDEZH>FLEMIIENY2FTBLENI LD
TT. EHLOMTIZ/AT LI S—% > 7 (IRFIEEE) RHGE
RELZEDHELDZZITTH, WFhicLTL®mEL
RWHPEREINTWEDITTIIL L, REDTFAREVD
LDBWHEEVHRBLTLLES.

COLTHEBETAMIART L, BNBREFHD . BXR
o, BHENLNR, BORFEEZRTLTLLST,
FNTBLIWTY. ERLRIFINI 2AMI L THES
NTEZT. -7, BEORSEHRE 2DIUT, FRTH
55 EEABETH A I LBFRIZZLWE S5 TY.

3-7. XMBK

NP =i 2 700, BEREHFCLHFLTLLLEE
WIFEERMWCZLHHN LT, AT, LB-T
W LA, BEBLEEFRLLHMAWIFTRELT
WAHEREHFLATRZOLEBLE» 52\ A=

HHEM<E, BN EILTLLELWMBLTILINET.

FLEPEI PEDHPY AN, . .
B, N A—ICHiZ 7RI, BEZLKHEEEDT
NY FCFEZRZL IWEFEIVWTL 202 HK20
BEWESTY. BEYHT, LEFERVELT, AR v
MEA->TWRRFFEEMNEZE S L T2 L VWI DI,
TLATRFZ LWL S TT.
BEVBRLLELTHA ST, €8, ZFHE, Le—
FPLLZBMEI N EIZS LN 2EA. ACER
TLRALZWEWDNZEPNTT.

3-8. AR
F ) —XTiE, BNMTLEICITL XL FEHE T
B3E5EBALELE. ARY=FTELREWS LD,
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By 28 L 4T 2 DICKEFEHLE»HTT.

IDAPY—=FTRLR, RWEIRADB L BWETH, F
H, MEEORR, LB LETN— M EOREES, Hh
D&, MOLH (BSTEINEZ LHZE W), Zip Code
DL > TWETH, BROBZFICIINWSWALEES %
S ZEFBINESTT.

e ZE, FEoOBRICHTELRESITIX, Expwy,
Pkwy., Blvd,, St., Av., Rd. Z¥#H -7k B 375,
faicy, Ct., Dr., Cir.,, Wy,, Ln. W3 Xk 35%LnLdh
DEY. ZThbHik, £hvEh, Expressway, Parkway,
Boulevard, Street, Avenue, Road, Court, Drive, Cir-
cle, Way, Lane #&bLTW2T. YhH¥EALERS
EWS B RXANEZWE 3 T, 7ok 21, Expwy. i
ESorWEVERICHEDNREZTL, KED LW Bk
Tid Blvd. #EDLNDIZLHBZNESTT. T4, 8L R
Av. 3 HZHAELERTT A, Rd, Dr., Wy, Ln.
ERBENPLDMVEICL S X 5 TT.Cir, IZKELEY
DN EZMDES LSRRI »75ERE, 2/ Cu i
RATERYICL -7 & S %% VW2 . Pkwy. 135
2D X< H»h2HA.Hghway L W5 Dix, Expwy. &
FL&S%EREVWIHEIFEL, HFETW ) SEGERIT
Freeway X T T W 37%, T, Freeway #/8ho—
JV LTwa iz Highway Patrol T#- T, Freeway
Patrol TiZH N ZEA.

39, A—I18—2—F w9 b

ANV LB TRZWITHh Y, HSHWE RADEL
POPLLVEVSIRE NS H Y ETH, 2—1N—T,
"Paper or plastic?"L & phic L &L, FIDRRFAOELEH
bhrDIEATLLE. ZhZEKSLEZ—LBOEYLLIC
T ENEWSHBZOTT A, BETLBEIRAD, 2—
N—DEHWROMBE T IAF v 7 EREDIZIZZEZS
DBAUBHFHNET. Lo LWMELCLLLIAT, Hh
EFEZ-VREV-D), KUBEW-RYLTWETL,
ELLIBAEVSHEZOPHASZLWHITTTRS, ¥o
LLE-BLEWIEZATL LS.

3-10. VY RFZ K

N7V —ERL 7= ZHhTW), 71
Yy b A=K LPER L), ZHWDLIAHH-
RNEIZEITINT, ALLWEFRIZLHZNE
5T

A 7Y—ERL WS DIXEFTRIT 21T TITH,



Essay

CHIIESRIEIERLWETRADZIEA. 7—ER
ED10%L LVENEITT. ZBIAT—EREWVWST
LAVIVEARTKNBIETDLIAMILAET, B
EFRWTSNB LA LB 2EA.

KHBWDHV VAP ETI, 2FBOLCW->TEE
2HVWIET. BNV IV —EATRBTEIOTTH, X
Ho e R 0Ha LAYV Y ViZESMICEDZT. Y
LT, 20KV TLELTBWTHTBHN 2L
LzIFXwTL 3.

HYVZ, 14T 1< 6nWTT. 1 4/ari33.78
Uy MVZDT, 1Yy MVELY 0L 5WTL & 55,
INY—ERR 2L Yy b A—RTRAPLEL LY, T2,
Unleaded (#83) (cH/XT Super Unleaded & #* Extra
Unleaded L WHIh 2 S 1EHERESE /) N3 10% B &< %
9 23" Regular (F8&) IIWEOHICIIEDN I LAY, B
/) ANVDOKEHFR DTR>TARTLE S ZLid%wn
LY.

3-11. FvE
TWHIC L B2 B651, 10BF~ Y AN ERFICRETED
3. 3Kk* v b7—2 (ABC, NBC, CBS)i3b H5ANDT

&, O=ANRBTLH>ZSEEVWEH2P->TWET.

Ebo7b ZATIE, 2675 Y ANTEEDEFEHERH>T
WT, 7773, REEE, PEHEE, BERFEL EDBEERHIE
L2 3. EUEHFBEREEL, 71 —2 F—D238KEN5
DA NHK Za—2k, 74— L/ RDIFPLDETF?
REBFHTTY, EELLIHHEHEABVWIIIR-T
nEEA.

ZERBFLLVEER, LHL2<NFHERLA
TWEERZIR =TV TVHRIWTLLES. 7=V TV
DEHICHERLTI—TNEFINTL L5 L, 30~40F %
YANERETELZ LI NET. TERNES S0<5H
W, HEHAOEEHN S 10< 5VWTF.ESPN £ W3 2HK—Y
ERPNR>TVEFr Y ANDERPICL, Z2—AWEHY
DF v YANPHBEENYDF e FNHHD, EbHI
Premium Service X WIHHDF+ AN TIZ CM &L
THREPAK—YhHERLOI LY TEZT. Zhid
Fr rANELYAIRS 15< 5WT, HBO, showtime,
Movie Channel &£ W\ 2 REMITOF + > AN, FHEM
i1 Disney Channel, X Afi1¢) Playboy Channel 7 &
rbn2y.

FLEEHT, MEXRXPIFRTWE DI, TVIR Star
Trek O # V) — X The Next Generation T3. EHAM
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I—#H3hbon, #hshict+ T, Enterprise
LHEBEF->RELZ 7+ 0AKC%D, AVYFLDY
Y—ZiB3 L LESTVWHICH EN>TWET.

3-12. TAX

California TiZ, REfRD—EE2DTNWT, 7 %DOBEH
D ET. BERTLEE, HEB L WO WIXrEAShL
EIZDTHICRHADLEIZWTL 2 5. ZBEBIZh
3HicoVnTiE, #EBRDOY—INDORITNEL Tax £ Tx
LEYLBPNTWBILHFENWESTT.

BEORFEXE S L, " 5elli 600F)(Atk 583M)" 2 ¥ LW
SROLPLLWFTRSH N TH, HETIRZ 5 EF»L
FhEZ6ZWOTL &5 5. B&E &/ H% el LT
RKDOLEBZ LS, Tox S8OMD = DEENS, FERIC
#3M (EREICIE 600/1.03-580=2.54... 0) f# EIFShTw
BT LICHRVWERIZEBLTWET.

3-13. 3%

B2 TN 77Xy COBEESERPILZEDRHNE
9. 72k 24X, The Mac Shop & V5 Macintosh DJENE
F&H5, (408) 736-MACS Lt WH RATY. HEATYL, HE
Y o—DESH 23RS N EVIEBEADESEHVET
B, ShBEDTRYAMETLWVWAZTL & 5M.

Kix, TAVHDBHEIE, QL ZEDEFW24EDT
N7 7Ry b3, 2~9DBFICENEFN3DTOFIN YT
LRTWBDTT. LA, 2icik A, B, C/H 327,
6tz M, N, O, 7iCix P, R, SHEDHTHATW
2bIITT. #E-T, fikd MACS L W3 BFEESIZ, M
MEIZ, AL CH21L, SHETIZHIETZ2DT6227E\\W5
EHCLNET.

TH I LEAWEBESERE DD ZTOTNLD
EETLEZLES.

27, Xbo#EL LT, "Flash" L igh 3, 797
PRALS—ERTRENDDIT. Zhi, HFER—ILE
KB LTEHDOERLLUNETLOT, AREFEOIR
R LIcHWohZ T, L 2id, BEBOFARE(C
Transfer : "Flash" + Number & HiuiE, iz, JIDE
FANERTAICR—E7 vy 728<WLT, BWTERE
DESEFAXNTEENSIZLERLTVWET.

22, BETOLX v F R LTS, BiFEPICHI»-T
ENRELRITIZILDTEZY—EAHFHNETH, [
BOYV—E2BT7XVAIZLH->T, Zhicd "Flash" H*
Awbh2d. Zov—EREMALTWAS L, #EiFEHI
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DAL LBEF D> TELLEC, BEXTALEEFE
R 22T, £DHRIIZ D "Flash" $ETHETHELT
WRANEFHLZCPTTELALZONEBLEILHTES
L%V T. ZLBIOHE, —HrFE L TWHENIM
HRALEAZ ZZWRBICZ D27

Eoslzzoffuz, A 77y Ra—-E XiEhdY—
ExLH N2 Y. JhULlFERIC "Fash" THFEEZ F—L
KRBIZLTBE, TORICHDHFICTREL T, HFESH
7264 5—% "Flash" §2 L 3 ATHRBIZETE T LH
TERXIRBEVILDTY.

LZIAT, E0ZFVLFIBHLILENVEWIDE
¥FE T "Hold on , please." L W\WE T (RFEEZT2 =
£id Hang up W2 T), UL EICBEFENPTLHE
i, SMFH WAV E% Y Holdon Wb TR L
BC2%2<%32ehHNET. ThLBRDBVLWZ
5TL 5%, BETIR, ZBRFRIMPP->TELEBENN
RENRDBITIIDENBFHEEMB Z LI VWX S TY
B, TRV AT, KRR X v v F R DOWEER T
o TERLBEERRICMY, RRITE—IVELTBW
Ths6, MEAFZRAVWTW W3RN F:2T3X5T
T EB6RIWPREADFATTY, 25 WVWIEHE
o TWIUEWEL D F—ILRFENRTLFES ZLidi<
%3TL 2. RE, BBOPLERLZNT, L2 iHh—)V
FE3hA22ENH6hTLESICLELHBEITT. 2
DRFLENZ I oPTELLIEFIHIVWALAN
2EA.

3-14. @FERE

Answering Machine L, 2 Withtii-& Y bip
3 X 57 & & (TIZ B Machine 7% ¥ LT T, K%K
ExF—iEbhTWET. ARX->TUIBHTERFEL
LTE->TWE X3 TTH, T L 5<, WOLRNE
NZ2DRTRAVHAADRA vy =Y DEHENLETT. ¥
PLEVRRTWA L ATL & 32, &1, B, AfF, 8
ROREESLEEZLDRERIS LR ZT. HEA
REISBWHLWVEST, BICHRZEhS Z LKW
£ 3TT. SMEH», HWIISBIZFAERE WS N
ZTWE2KEBREPHFAHLZELE WD TLRHZZ LD H S
DL, BRALTALZWE L Thrbirbnorband
HA. 22, LEZHFFRICH->TWRELTL, BHD
BEEFSLRLTIBUDIVFT-LBUTT. Xye—¥

ERMWCHFSF—2 ERREFETLRS UL N ZTHS.

27, BoENLeNXB I LRVBETTY, FHW-<D

-57.

Seamail Vol.5, No.1-2

LeRo7%2h), ALBEMAELRDELL DT ILEDL
WEEb, fol L ABIESICERTESLTLLES.

LIAT, HRDAY 77 Ly Ra—V 2S5 L, @AWV
WETLHTERILIBRIETL L . LLAPTR
HEFTET, BFBECHEOA v -V PRI A TERS,
THEFHNOHFELAY 77 L Y 2A-NTEDTT. §
OWFHF TR LRAFTOEFTES LD Mute Ky 27
LEDHETR->TWE L, HOBEFD TvwamEkicL
A1 ZEEVWI Xy =2 BUOWFORHTERHEIC
BIZLBTEZDLITTT. LhAA, TRLHLUEFIC
HY 77 yRA=) LT, T8PFICL->REES
> < 1EVWI Ry =V 2RILLTERT.

4. U

BWH<2FICAXRTEZLLY, T5LTAZLER
DBNEWVWIDIZ, REZHA>TWT L, RBICERT 22
TIZERTELZVWEWS R HZ LI TT.
"FAAXZ=FG Y RNfTHORIENEBD I TR
Manzg, Hn2EA. )

T RET TP DTTHN?”

v,

"222"kWn3X3% Yes £ No DfEWHITL, LIS
FETRE->LOTTH, M3 TIIKRETT.
BWHILTISFmLTLE S X3 REREL W< 2%
<BYETH, ThiIFIOWSICIREZ LicLT. LT
X, TV aryNL—2RLURHIC) CODTBRAEICL
L. HEFHERSI TSI L.

SEA £RMDRICIZ, EA - 2EbL T, BHETWS
WALHINBEPTFICR B AHFEVWIETL S . ¥U%
DECHLNLHBEBGNA LSV, L, TOXHR
BADFEWN L S CARMTLZS THMTT. NHR: %
= 70733RMIDES3LLDFTENEVELEE-
TWET (IREH).




Essay

Seamail Vol.5, No.1-2

i N Y AV 15 S

e FOEs
SRA
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BMLEHY, Za—F—2OTHTOHKBREIENLZ
T. AMRZADHLWAY 7+ V2 TRALITFRRDT
FZETY.

e jus BEOBEHKLIE, RER1HAXTHEEH(ZZ
12, Sa2—3—2TRPELZVW—VIZELTWET) %,
AMTRAK (7XV 4D JR?) DRy -RAF— a3 VBRH»
L4 AXAZ LT ICMHP>T, KoXb6HENWTVWE L.

ZNLE, BRITNLHF 721 AORABFPUAIED
TY. PhLOFWHE, BRBORL BV THFTWHK
K[PROP-T, D74 U HFTLE -, LT
<, EVWS30TYT. BHEBRTBI»LFINTWE W
WET. FZTRUTL, THUBWCRIC KO- 72T, 7
A YDEYFENBITTHHN LA .

2T, BHBIT ZHUILPD . HFEEFRLWE
FEPLINTRE»PWN? ) LR E, Thhvbhii7ra”
2. MEMICRETEVWZIL L) LRIRHLTT
DT, 2ATHETSZLicLELL.

T2L, HFRE>TLE-T, EALHLEBZRDE
FTRITY. Za—3—A—biERLTGENTETW
. 2IN, FIORANED »H-> THFICEITRE
HLTEZLL. TRE, ALPEAILLVW? »TRLT
T (ZOXBEBELNLB-LDTTH, 2onwnmh
LRBEDOTSTAN, Zb6LHET N EETLXWELD
PLEARECVWWSEPDEDFTWBEIICRICAT
Lz Sia, Eok. 21728

T HAFE B! >TRLTH2ERHALIZLDEL
. T5E, BrLEREBIE, (HEAHa, TVWOIRE
CRINLBWIA V%, EZOBEETE->THEITAET
BESREIEHN, BWELKEIDRIAL K25
FHoTHMHVEELICLD, E->TAL. MEPLTR-
TLARIDP?1 EVWIDTT.

TRz ITRENIC,

1 RIZRk2op-712fIT724 Y HFRIN 3330w
i

2. LT, B oFTWRIZTTHEI L,

3. LLEDD»THINAD S, 74 DB hTW
2iEFTHhET L

EMFL<HEZLL.

FTEHL,BIHFPDDOEBIE, SWDIRBFETFEENS
B LT, Z->TFEILL. BoeBRIEAR, LIRS
FTELETOAELEEZERLZWSLL, TRIE »HEL
TBLNI I EPMETWIEPNTT. Zb6IE, BEXHét
EOHFLRE (?2) LBRAX3%0T, TBROWEFICY
RoRbLDLFOThR) L VWH>TEDHRENILE-LDT
L. HOBWEE, bhbho®hizl A~4, BIHFA
ehpLe<nd~) LEEHITRICOTTH, ERLT
I-&ZL2.

ARRETHALERICLZE, REN=2—3—27T1
ADBFAFRAL L3 LZBICEW, ZDOLEHFIZRA2
AMATHREBLA LMW ESTT. LL, TFOI3H
PoTW5. BEITH>TREEDITLI ) Evwoth,
MINOEMELALE>THFH>RLEITT.

RIEVBEFAST, LAZBFXLTTLHZ LO%LD
TLEIPR? FALZLCBERLOBEELTWRAT
LE3H? ALZIALREOPTLKLEE A, flor—
i3, BEZE->4L, HELWROT, FRUIYERAERL
L7, BOORSFORLYENRLHI LY, HEK
EoTRERLZZELHNETHSL.

LIAT, DTNy P YOBIRTTH, BiK
&5 D ICHUN - = - ERFBELLTWA L, FEK -5
YORIZRAICE->TWSL, F—ALL A -E=7IMIZWV
L, BWHTLR. o253 2abfilek S %HRT,
TXVADRKIZEEL TW2 LAWTWEDTTH, &
VI TRETRLIAETH>TWEWE S TLL. ik
Z<HHELEREL WIS BRLTT.

HBER7XVAD1 0FEHEBORPITTNE EWbIT
WETH, TOBKRTLALPBITTHITFELELNHZD
Pl, E2EE5hTLEIVELE. Lok, HEH—
BB b Ik b L VWo T, WA -£FENE
PE UL/ BWICH T RS L LRI EMISDITS
PENTTITEA.

FE1l: bhbhizsy—>X-TixY - T4y 7 ICRIRE
EVOIREFETLE. BEDSIAAZ LDV Y 7 2TT .
H2: B TXVAHCRAEZR->TWETH, TX U A AL
HETY. RACHLTRRESDZEA.
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NANHRELELZ1A31HD 7 x— 5 Ai%, FEFEHN AR )
A4 D) =7Eatcd i, SEA 71— AthZ > TLIkD s=ay 24
TIVWART, BBEIIHRICOEHAAEZBEHD TN ws 44
SBRTLE. PC 25

LHOBMEDH 2 IZHEIZWZEWE Ty r— D%k 20 4

AIRRERELZT. I S50BUREM, CASE NEA,
H5WEY—IVRARDEEL EICBFICL TWETE Q2-4 HHIRBOBRIE L L OBIRIL

FNWTT. 3Farea—24 6

Q1. Forum (Z&fmL Z-8hiid ? A&Emi37—7raT 37
IRBLALFRE 28

BUEMAH 8
WA WEth 3 Q2-5 * v h7—2 (LAN) \0##
BT/ AHNE 36
7 X YES 47
NO 28

Q2-1 HIEDHEIL ?
FARICEEARL TV 53

Q3. V7 b7 2 TIRBEDURIE
(3-1) RDEFHFFEIC DV T OHBRRERIL ?

wHE 20
& A WL BEhE:
| rRr5% 1 SRR e 13
| Zo 4 —5I-> T W3 45
| 2N 16
MRCEERALTVZN 24 BN 0
LREEE B VeV rE:
BHiRS YT 15 E<HA->TWN3S 7
HE2AY v 7 2 —iBH->TW3 27
o sl 5 AR 34
572w 8
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(3-2) EHEDORBETHORRE
st/ etk
E<fELRTWS 5
SLidEDRTWS 30
BrAEEbRLTWeWw 41
x2V
< ELRTWS 2
LLIdEbRTWS 14
BrAEbhTwiw 60
F7 Yz 7 MEMBEEE:
< fELNTWS 1
PLixEbhTWS 15

BrAXEbhTwizwnw 60

Q4. BLFEEEZ STRARTIRIZ?

ERA ER 30
WE/EABI 31
R 9
FRrISYs 6
FRF4YS 23
®F 28
Q5. %3 LM CASE 38572

BRI 20

LLPLRS 45
BAIbEILLW 3
bhrbZ\n 7

Q6. CASE ##A L7\ ?

BCfE-TWS 10
’IEED 32
LwhodFrlw 27
TEZ3b%WN 4

Q7. ttnrth— T CASE gk

BHCHRTE 5
®RRCERTS 55
—HmICIRETTS 12
BRLES LZN 2
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EZEZTVEY. FALZEEZN EFLLIVERWE
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(1) EREBR»PLEBLTEREREALL THTEET,
WHWALLEEB XY -V EFEWICERTHICIZES L
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LETHY), BICEE/ V- NVERBNICERTSE9T
332 LnwiEsd)

Q) EEOM, ThbAHBRL TV 227 MeBiT 28/
PDRREBEE 2\,

(3) EBIE-TAT, ERMSEEMICED X > LR
BH-lehpr? FIAEMICEAZBEFHETEL»? £
OFBIZE S Lehr?  IBM o AD/Cycle (ZOWTDHE
RERMELW.

(4) CASE ico\WTit, $HOFEEXML DN 2EEL D
T, BRBLEEEEFL S LI TEI A, EALL
TiZ, M/ AFRLEEE BEV LW E BN T

(5) SA/SDIiZIZA LS IER D LDLDIEAS5H»? H
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@ CASE vV — VOl ?
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Calll for Papers z o

1. Call for Papers

RR—VLIRC, SEA (w5 XD SEA SRDMAADY) £ - EECHARLTWE 320EEREHA X
k@ Call for Paper ¥ &8 L Z L. BHN22ik, b5 Deadline AXHHETEEZ>»TWET. BVWTIHE
LTLKZEE N, 2T2THLEEMAOOBHZEABEDOTL v x—ZHIWVWTWBHETTH, ALY 7h
TxTEEHDOFTHLETTL, FHEESCERKLBAEZLXRTHFELZVWEWIDOH, T —STORICLAHFDOHR B
% SEA nEMTT .

(1) 6th International Software Process Workshop

10 AKcILHdE (EHM) TR N2 T. $ENF—2R, T 70 R ICHTEXIBI T, V- ALRRELTT
L HBRFTERLEDAAZ XL LHRICLZDET. HEAHRBMROMESEY 7 F—2D1212%>TWVd
DX, BENZ 70V 272 b - RAVAYPLFEBRILLWEWSI I EZDATLEIN? HETORELWS
LT, KIRKOFILEENFEERTRREBEEZ2LH 6N, iz, &K (F#HFEKX), BH(SRA) olKFEREI
A>TWVET. EHEOHUVIZAA1BTTH, 2H1ARSLVWDENIZFLTLLRZSTLES. ZhTT
», ATV -T=NVEPLVWOWIIREZR=NTWWLATWVWIDIZ! ?

(2) 4th Software Development Environment Symposium

12 A8, 8% Arcadia 7Pz 72 b OFBMTH 24 ) 7+ V=T K Irvine TR T .
SEA Tix, #2[E (Palo Alto), % 3 [ (Boston) (25| &HWT, $ELHEY 7T—2HIFFEICLTWET.
BEOHENVIZAATH. Z23D0RXLETTLL, Y=V -FEVA L —Yaryarak—FLTihrin
FHA. HED»L1E, RAORBREF LALZT PCIZA->TWET. BBEZIhZFIZ, —SHEEZLITTEPR
LT LS.

(3) 13th International Conference on Software Engineering

% 1 O[E LIk Annual Conference (27 ~»7: ICSE T3 4%, KFIZ5 HIC Texas HOME (L WI X HNF%
Zt MCC HOFTEM L Wo22iT3 L WTL 2 3)TH S Austin TR PN TT. EFERRIE. £ MCC o
Belady K, 7075 ABRKIZ, Al THIS I Barstow EALREEEND2ATT. TH 560135 DB,
BAXRTIT»SL, IXAAWENAHNET. LAL, AXORAWEN 10-20% L EFEDEULWEERTT
o, BHEINZHRL-DPYVEEZT LA TR—NERBELTIILZZ V.

2. HEYZ72Fr7xTHFENDALENAN

DRI on<2hD7 -7 a v 72 #ELTEFRRICH>ZLHEY 7 b7 2 THRHESLOMET, 2hd b
BEBEWORMZECHFNOAZRAZDORII EVWIMERFTEZLL. 3TIC, b 50BMEEIICIZ SEA
DEAVEBBIN, AIADPDHEFFALZINTNET. %L, I LLAFRARERBIETHTIOILELT
WEITDT, LHLK.
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6th INTERNATIONAL SOFTWARE PROCESS WORKSHOP

Support for the Software Process

Hokkaido, Japan 29 - 31 October 1990
(Sponsored by the Rocky Mountain Institute of Software Engineering -
cooperation requested from Japanese and US professional societies )

ORGANIZING COMMITTEE
Gail Kaiser Takuya Katayama Kouichi Kishida
Koichiro Ochimizu  Bill Riddle  Jack Wileden

The 6th International Software Process Workshop will focus on the provision of support for the software
process by software development environments. Of particular concern are environment architectures and
mechanisms that directly support the recording, monitoring, guiding and enaction (that is, interpretation or
execution) of process models. Among the more important issues are the following:

Process Oriented Architectures

Environments that support process model enaction will need specialized architectural features.
- What overall environment structures are needed for software process support?

- What environment components, e.g. process model interpreters, are required?

- How can process support be built on existing bases such as PCTE?

Process-related Mechanisms

Process oriented environments will need appropriate mechanisms to create, customize and instantiate
process models, as well as to define, record, monitor, guide and enact model instances.

- What mechanisms are needed to define, record, monitor, guide and enact process model instances?
- What mechanisms are needed to create, customize and instantiate process models?
- What mechanisms are needed for dynamic modification and refinement of process model instances?

Support for Development-in-the-large

Industrial scale software development requires process models and supporting mechanisms which
address group cooperation and coordination, as well as support and/or enforce project-wide management
policies.

- How is group coordination and cooperation supported?

- How are policies supported or enforced?

- How is support for management activities integrated with support for other project activities?

The three day workshop, which will be held in Hokkaido, Japan 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 April 1990, 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) should be sent to:

William E. Riddle
Rocky Mountain Institute of Software Engineering
PO Box 3521, Boulder, Colorado, USA
email: ispwb@sunset.sda.com

electronic mail submissions should include author's full address and telephone number

Pleas
to th
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ACM SIGSOFT ’90: Fourth Symposium on

Software Development Environments™®

Irvine, California
December 3-5, 1990

General Chairman

Dewayne E. Perry (USA)
(dep@allegra.att.com)

Program Chairman

Richard N. Taylor (USA)
(taylor@ics.uci.edu)

Program Committee

Barry Boehm (USA)
Lori A. Clarke (USA)
Dave Dewitt (USA)
Carlo Ghezzi (Italy)
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Symposium Scope and Theme: Coping with Change

The overall scope of the symposium is indicated by the list of topics below, each of which is a
relevant topic for contributed papers. Papers may range from consideration of select principles
to presentation of key lessons drawn from experience.

e Conceptual Models of Environments e Environments and Issues of Scale

e User Interfaces
e Human Factors Studies
e Graphics and Editing Models

e Environment Infrastructures

e Support for Different Software Processes
e Environment Integration Strategies

e Security Concerns in Environments

e Database Support for Environments e Monolingual /Multilingual Environments
e Production Quality Environments

e Distributed /Network Environments

o Workstation-Based Environments

e Empirical Evaluation Using Environments
e Comparative Analysis of Environments

e Environment Generators e Environment Technology Insertion

Software Development Environments (SDE’s) must cope with the changing needs of their users
and changes in available tools and hardware platforms. Yet if environments accommodate
change without simultaneously remaining integrated, major benefits of environments are lost.
The primary feature distinguishing an SDE from an ad-hoc collection of tools is a set of inte-
gration mechanisms which enable tools to cooperate efficiently, and which provide users with
consistent views of the environment and its services. Retaining the beneficial features of these
integration mechanisms in the face of changes is a major challenge. All the major aspects
of environments are involved, such as object management, process models, user interfaces,
methodologies, languages, and operating system substrates. Authors are encouraged to em-
phasize issues relating to support for change in their contributed papers.

Authors should explain what is new and significant about the work presented and must ade-
quately compare the work with similar work or similar systems. Authors must list key ways
in which their contribution is unique or important. Papers will be reviewed by the Program
Committee.

Information and Instructions for Authors

Please send six copies of your full paper, including an abstract,
to the Program Chairman. Papers are limited to 6000 words.

Richard N. Taylor, Chair 4SDE
Department of Information and Computer Science
Computer Science Bldg. Room 444
Parking Lot 18
University of California
Irvine, CA 92717 USA

Submission Deadline: April 16, 1990
Acceptance Notification: July 1, 1990
Camera-ready paper due: September 1, 1990

Authors of accepted papers will be requested to sign an ACM
copyright release form. The best papers will be candidates for
planned special issues of appropriate refereed journals. Proceed-

ings will be distributed at the Symposium, as a special issue of
Software Engineering Notes, or may be purchased from ACM.

Demonstrations

Proposals for demonstrations of prototype or production quality
environments and tools having novel capabilities related to the
scope of the symposium will be accepted by the program com-
mittee. Six copies of a short abstract (3 to 5 pages) describing
the environment or tool, what is new and significant about the
environment or tool, experience with the environment or tool,
its current status and availability, and its hardware/software re-
quirements should be submitted by April 15, 1990 to the program
chairman.

* Sponsored by ACM SIGSOFT
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ell into its third decade, the engineering of software is becoming the engineering of

computerized applications. Increasingly, new systems arise through the adaptation and

integration of existing applications, with software as the glue that holds the pieces together
(in much the same way that CAD and CAM have been integrated as Computer Integrated
Engineering). Creating these systems requires the expertise and cooperation of a wide array of
specialists — specialists in the application domain, in real time performance, and in reliability. The
software engineer becomes a system designer who must understand the application domain in order
to select not only the system'’s software but also its hardware. Perhaps most importantly, the system
designer must be able to work well in teams with others.

These complexities are giving rise to new, often interdisciplinary software engineering research
subjects. Already, a wealth of experience and insight has emerged from research in such disciplines as
computer supported cooperative work, distributed systems design, reverse engineering, integration
technology, and computer aided education and training. And the more established research subjects
— quantitative methods, languages and representations, project management, and others — are
expanding in breadth and excitement. From this work, a new generation of tools and techniques for
improving the precision, quality, and predictability of system building projects is arising. Without
superb technology and continued research, companies and nations will lack the productivity to be
competitive.

ICSE invites researchers and practitioners to share their recent ideas and experiences, particularly those
which aim to improve the design of complex computer applications. The program committee will
review all submissions for quality and for relevance to future work. Papers, panel proposals, and
reports must be received in writing by September 14, 1990.

SUBMISSIONS: Eight (8) copies in English of papers, panel proposals, or experience reports should be
submitted to the address below by September 14, 1990:

David Barstow

Schlumberger Laboratory for Computer Science

P. O. Box 200015

Austin, Texas 78720-0015

Papers should be limited to 6000 words, full-page figures being counted as 300 words. Each paper
must include a short abstract, a list of keywords, and the lead author's address.

Panel proposals should include title, proposed chair, tentative panelists (including a short vita), a two
or three paragraph description of the subject, format of the presentation, and rationale for the panel.

Experience reports should describe practical experience in some aspect of software engineering (using
a tool or method, applying a metric, following a project management discipline, reusing work
products, etc.). The contributor(s) should submit a 5 to 10-page written description of the experience
and a one-page outline for a five-minute presentation.

TOOLS FAIR: A software tools fair will be held during the conference, so that attendees can see and learn
about current experimental and commercial software tools. Those who want to exhibit or demonstrate a
tool, and especially those interested in presenting a descriptive paper, should contact:

Laurie or John Werth

Department of Computer Science

University of Texas at Austin

Austin, Texas 78712

FURTHER INFORMATION: For further information and/or copy of the advance program when available,
write either to ICSE13, MCC, P. O. Box 200195, Austin, Texas 78720 USA, or to ICSE13, IEEE
Computer Society, 1730 Massachusetts Ave., NW, Washington, DC, 20036 USA.

IMPORTANT DATES: Submission deadline: 14 September 1990; Acceptance notification: 14 December
1990; Final versions due: 8 February 1991.

Sponsored by ACM Special Interest Group on Software Engineering
IEEE Computer Society Technical Committee on Software Engineering
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