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(e 1HADERTYT| LEEINTHOT, TEDEK
ERERILDTHS. FOGEORLICEEL, HEZEA
TWRIESPBZETHY, 1ERMIK RREMToTRTY
Lotk w] LD TwhE, REOEREBEE#IT LN
bbby, Bl —RTEE LITME @#) 2, 7
TERIERICRS. THZHARIBM 21 ORETIZ 2.
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EEREROE

2B

ELa7—

RXDEY FITonT, %H, £LHEDbitaEIcRRL
7o, AEICCTR, BEOVZ P T Y YRITL9AD
HBEDLICLT, BERARCEAZBVTH 2RARS.
B A — N—RHED LR AMEN E W R, S L
LRICZEMNTERES) D,

1L HEOBEVH L

RXBEEVDI, BELEZATDLVARVEBENE NS
gD 5. TRHMBOTEVH L ERHEFORETSH
5. REEMEER, 17y b BHEOTEVHL), 7otk
A B OHZED, 77 7y b (OHP ¥ — FDERR) K43}
Wy, BhiwAidwEL )7y M7y MY DL,
EETRWILREALEIHLT, EELMEEEEL
TLES.

L7250 T, $THE—DEA VY M, BAERHL-CE
FEHICEVHLT, EEEOBVWEBZ2HloTwEw
IV Ty MEEZITRIRETHA. 25 THORBRITE
WOT, HRbINd EHEHETIS, To8 ) LHIBRE
Th5b.

2.EMERML 3

EREOREDHAICIE, OHP 1 E S FLEMb 5. 25
SEDREEOREITIE, OHP 1 B2 3 FLRHED o T, 8
+ & 1BUCT 5.

LAY —%ERREITD

7ak A HROREH TIMTE T 5. HRELRRE
BEOARITIE, A =) —kEREGEICEL, LHBNTHS.
BAEHIESOEATH - T, BVHE AP Z V., &
AiEE—BLETF—<2ELTwAILEIIC, (] 2SA-T
TnbiFtiwv, BEREL V) 3HERTEDSDOHFEL
W, L2L, B @EES) S ETETIVnIT2v. FAOEHET
DRER, MBS ISFETRDbo72. OHP2HFTH 5.

BRIERTVWRWAR, BRI ZTOEMMLRRERIC
DWTHIRABS 2 VW L2 LELT, /17 0¥ s
VERRALERD. BSFAMORET, 1SHMCOVRIE IS
R2XLTLEY. FIRREHOBAMPLEDEADVS, &
NSFEAORIIPETH o T, KimDHH*H o L EMIHTHE
BRDERL, AR BYVEAENTAIRELZOTH
5. AIBEE2E4 LN, FREFHFET2EESR LY,
BESEDOVARVIBNEFHEE LA —HICH %25,

REAOHICRHOE LB X ISATER 2 - T, AEIC

SH=
=]

ST AT4T)

Ve n) BEEROBERETIANND, ZZHN
RETRHBETHS. RIEE GHREMAPHE) TiRE2 L, &
(BP0 72 358K) 2 BET D00, HEE~OLF T v
FTHAHS.

EAEOHSE, LETRSIFTFTIRE . A &R
DEAHEVDEPL, & OHMBHRETOHRSVLETDH
3. ATy P GOHL)OEZATHELBRLT, £
PRGN ICHARILT S, FOKREZOHP DA F—1 =
TYEYTTEREFTEN, HREA YTy PTRESZDT
5. BRSAT, HESER, SEASHLRLEL ol
A P =) —Z2AVE DI, AIB XSRS 22EEATHS.
B 20HRDTE, e bFNUTLN,

4.0HP > — h%E{E3

OHP ¥— PIME LTAT, RAZFIIERIZ 2. &
&, EEOXEDOFEFOR 2% (6mm x 6mm) ZLETH
5. IHEREETHE L THRETLESPLBZ L. 10
A— MVENTEFERICRIZNE) PR TS. &
EOXEDFEFL2ZDTEMEI APL LBV, wolt
WEIW RS TWADD, BRICE LE. HFICHT
FTEENRYEESRITTVRE L LPVWE I 5%,

BEOKE EOFEF L) &, OHP DR IZEBDFA %
BORGHRICLS. LTHIFHTRET R L>TLE
Y. ThAREA —N"—DREATH 5.

5.5 EEoTHETS

REOWLER, BYORREEIRETHS. WLES
EDLEST, IS L w) 0T, Bt —/5—IC
RBDIFXLYVEITHA) . RODEROBROBE TiE
2EDOREL PP -oTLE ok BYOEEIBLIE15H
300 F722 5, OHP 1 =3 FHAT00F TH5.

HEThE, BRRCPPIBHEIEECDOYIS. KEE
F=n=Lrb, BEY)OFEREGVFEOLHT, XFLTE
FTRETHS. FREEGLHATNE, BEA -1 -T2
LER V.

EREH o720, HLIEIBRTLERETZDOATHS. KK
ERNTIC, BWEBATRL.
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tHREEAFT/ — b

g Fl BB
(Free)

BRI AL BN KRR O T RE S A 2 Ful, EFTRLAREERSE L FOXBREOHRELE
HBLTIPAER LY 7 —TH#ED LN TWS CafeOB] 7OV 2 b TiE, TORERILABRTHLEDIT, K
KICHRTHETIIPRLEN TV A BAWBEEOYER-EAMZERLT, £5 10 A 21 HIZH 1 [ D Cafe0BJ
D—yvay TRpMELE L.

ZOT—2rvavy 7T, £F, ILEFESARPS, BFRANAREERSHEESKICOVWTOBEIHY, K\
TEREELRE RO ICEBZD, FLTAEEICL S CafeOBI D, ZNENF 2 ) TVEFITT, W
AER(AAL=VR), EHEHECGERKN), AH% HIL) 0FRICL 2R NVERIMfTbRE Lz, it
DERECHIP2DLT, KFOERE0ZEY E) ORI TL.

I Lo, IIEFIE X A, L CAROBHEDT-DICT oL/ — P TT. HEAANZ [FE
DEEXLZOT, EEXL2BERTAE.] LVoTBLNDOTTS, MLABETHLALRFTTHL, TAR
bETIRZHNTO L VWORBERSWZ T a0bi ) $2A. EEAHKE | THRTAIRETT.

(HREEHD)
H %
LEREDE e 8
2 AR HEEREE 8
3AERRECE — HEHEE s 9
4 HRRRER — ETVARA e 13
5HBSECOVT 16
SLREMAER 16
52 FRBAM 0 e 17
53 HEEE 17
6BEXM 0 i 20

-
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1 LIS

ELLKRLLR V72T 2B T2 0iLe LTRERBWAENEE S TWD,
VI 2T HHEEFEOFEICFES THLIIIBA LVWAERIZbZ>TETY
o BIETCIRCORMALY 7 by 27 ICEHHEMEZMZAZ2HbRONE, O >
FIADEBEFHREFORSEIE I AT A, N TEHEDOEZY A7 L RKEDH
PEBERLZEHE BB T BB T 2 HERBE S X T L 72 ERLEFE— (safety-critical) ¥ X
FLANE)THD, CNOLDTRTHEDLLRIED /ORI AELRALT
W3,

V7Y 2 THREOREANEBIERTH 5, R FEILD W 2 ER T KT
REFAF & TITRB D LT OABERICH L THHFROTRERBEZHELT
Wb, 2D/ —PREXHHFETOLBERE ZOIODOEBOFEN BN ZE
B LT3, SRR (specification description language) 172V WH#RT — 7 &
PELRBEMNE LTEDOREE, W ODPDENEFLOTRELZAKETEHDOD
BEEZF-TVS, 7OV SLERBOBELALL ) I, HHESHELABRBALE
BHEIIDOVWTOHMRDERE L L DIIEE {HRE - ERS LTV 5, ML EE
70 I NVOERDI-DIZER S N/-EEE LOTOS HEIBEHAE ITHIE S L TLE,
VDM R Z %2 EOHBERRHEDHBILLEA TV S,

2 WA E - Tk - ER

ERUAEDEMIRE LW O S 4K TAZLETHD, ELWVWTOT T A
L3S HoTT Uy T ANFOREERI-TEEIIV ), AFREIFT TS T4
2R LTBAL L2 T R 6 2 WEEOSHEWW, 707 S AZEREICATR LA
ETHLDTHb, TABICTOYSLE2LEL LARENRFEEAZT 0T 5 4
YEENTERT L1200, Wbk, [EHERER (application domain theory) D32
FTTUHbB, COBEKRT, 7urSANMEETERRTHEEZEZID 20, HHRkIIER
HOLVREFDEFTNVERRTHEWVR B,

ERBAEIL B & “FE EVWIZOOHBEY¥EATVD, SFSILE
ErHE—H L EEREEILECTTA2b0FEREVIN, ZITIERTUT 740
HBERE 707 548 LTHEEZERTA-DICLELRSIT - G ICHTERER
*FETAHIEEERZ TV, TLAFEEII—ENLZFRPHAETIIZWEERZER
HERBIZL 2 HEEROEREY V), 707 7 2REOEABAEIZ. Lih o
T, ZDH0ELDEE - BHREEFEDL, CORBOERAFETH 2EMAPFEL.
SO FDEREFABICTAEEZAE LTINS 2 ETAIBET2FELRET 5,

ERE—RRICHRIZOVWTOERZER. 2F ., HESFOUHEOER - B - R
HERELLL, FOL ) REEOERICIZFTIRLTTREICT 5, FHERIIZZ
THEONIAMERPHEOFFBICOEMRT 54

ST7Uy S 0DENHBESLETH L RELBHICER7 TS Z 4% Cobol,
Fortran. C. Ada ZEDOGEE T O s S AEETEIP N TWBEEENH L, A
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RHAXEFOGESHERIIVDOYWEESEAFTERAT, 70/ 7LDELI2EE
S LEDETREEFR—THRELEIZIGERXBLVEL SHHENLTH S,
ZITHNTIILODPSTOY S ADRKETREEGEPHBE LTEIABLE
T ERERALEZAC 7O I AR TV, TOEZIXS T ITIZEMEFK(L
TEBDBZFOFEMCIIfN LV, ELWT O T AR LTI nEs
RADOT, 707 7 LDEREHBROER Vo) THI LD B,

SH)— T, TT. £BOERFAZ ZO8BNT B, —2IIHRZF ENLHD
HEOEmM,LER L., TOFOBEXHRLZWAHET, HEERREARTH S, d
) —DENBRDOBEFIILONLHRLT, FOBEICEEEICL > THREE
w3, BEERZV LIZEFTIVIEMERTH 5,

3 fHiRECadk — MHEIEME

ITHELTOS I AMEEBEZE X 50

17226 n TTOEBREDI L, FOIFHNELIIZEDDETRTERD X,
B LI LFFTENPOTZATOEPOTZATOR—FIILZE DDV,
BAKIZ 10 EEFHR T 5,

EZE, P=l. P=8. P=340. 11°=13381. ..., 2201° = LOBE2526601 ,
L RERDLIEARETHD, CALFAELZOLREITTCICHY, Tur I AbE
BETHD, Ju A0 LETHRATL VDN, SHIIHEFIZT TS50 %
EIHLWVIDTHB, TTHREEIZTNIZLZ WV, BIZIRER2T, %D
FEFZREXTALL 9.

FRREADKNE [10 EBTFFIHELTHS | 2HHTHIETHD, ZEXHRERNR
XEABEZORE. 10 ERF. TOFRIITHL, TNLHLDEE% Nat, Nat-set,
D, D-seqtfeZ 9. BAEZ 10 EXFINIEIRT % conv : Nat — D-seql |
BFy| EORFE [ BFHIHFEILTH S | palin: D-seq — Bool @ EFE T NILRED
HERIZRD X HI1ZET S (H1),

R Ex -
AN n: Nat
H7 ans : Nat-set
={z € Nat|z <nApalin( conv(z*)) }

X1

ZZT.{z€eA|p(z)} BEEOPHAELRKELT., [HHp(z ) ZWETH ADE
RrDRE | 2K pAqldiliiEp & L DEE (RREM) T. [p 22 grfloor &
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Y2, 2Fh, EDansid, [BEARK z DHRE T, z <n P2 2D 10 EXHEHE
XTHHLD | L5,

DB conv & BEE palin FEHELZTNEL 6L WAEIIDS LB, L)
DRBEFINZOWT D [ | BT IO DEROHEF AL VDITTH 5,
conv& palin DEFENFFE T —BHE L THFINIOVTOERETET ). HENT
075377 %BLTIDRVE L CHoTWVS, BFFIEHRT — 5 B (abstract
data type) EEXBDTH b, MRT—FELIIKEAL TN LTER L /EESH
DT ET, HEHIHIEAZMIETOIDTHD, TDL ) LHRYEFET—RRIC
R (algebra) £V ) DT, HRT— S BIINFERBLEZIALILETH D, D&
IIEZHFRIIEREEKE LTHEETH 5,

ST, BB FOXUTH b, BFEEZETZWVES | 3EFIITH Y., HF
d *BFF s ICBVZDD do s REFFITH B LIRMUICERTE 5, BFFs &
BFEy S EEBRCEEsos VHEL., BFEJBAT —F0 oS N BTFH & A
LTEE[d]) DEALTBI ). LEERAMWIIEVFAIHNK2 TH S,

ﬁ D-seq =
il D, D-seq
BEHE [ D-seq
[-]: D — D-seq

-o_: D-seq x D-seq — D-seq
->_: D x D-seq — D-seq
Vde D e

Vs,s',s" € D-seq e

[os=s

i

sofl=s
(SOS')OS”=SO(S/OS")

des=[d]os

-10-
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BUTICCOWMRT — S BFLELTIREZE H (sorty LIZREDZ LT
H5o

HELUTICIRRCOMFPT - BN RHORBELIIEL TS, CITHEOEHR LME
BEHRT5. REN-OEDHERR, GLIMER TS 5, [|:— D-seqid, HE [
DWEBBERI-TIERE D-seqb T35, 2F D D-seqDERTHEHZLERLTY
5, BEFCTH.ONEIZZDFIEYE,

AEUTICRREFRCTREPELEFRNOETHET L, Vde De X [£A D
@E'%@Ei diZxLT _] N Vs,s’s” € D-seq o IX [%'8‘ D-seq@&ﬁﬂ)gi s, s's”
WX LT | EFtDo so|=s IREED S IZ[| ZolBE LD DX IZF LW ERED,
dos=[d]os IEBOEF JITEBOHFI s 2o HELLDDIZ 1 FAI6%2 5
BFD [ d)IZBFH s o fE LAHERIIE LV LEZRLTVS, ZOMDERE
FRRLELONEI DK 757 Th b, EFIELEL. KEOOBRITEHERY
REIMEZZR L TW5D,

20 &) REBRFERZREEZENTVS T L2 6 AEHFER (algebraic descrip-
tion) £V ), WRDEEFEEXRRE L LVOTEDLWERNETE, ZoEK
7 b ¥ EHEI (property-oriented) FEi & b V29,

ST, DEDBIBIZRA H o B conv &EAREE palin 13IMERT — ¥ F D-seq I2& o
TWERELIIEITS, M4 THb,

palin : D-seq — Bool
palin(s)=(s=revs)

rev: D-seq — D-seq

rev [ =

revdps=(revs)o[d]

conv : Nat — D-seq
conv 0=1[0]
conv z = con( z+ 10 ) o[ z mod 10 |

con : Nat— > D-seq
con 0 = ]

CON T =Cconv &

X 4

WEE palin 13 [ BFHIHEXLTH 2 | THo/oh, BFEFZHNHE 2 2B
BrevEHELT, s=revs EFFRTEXD, M revld5 | B aB a5 LTEET

-11-
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o BIBOBFINN[ 26T, doskbidrevso[d] &ET2. TDL)RFIH
DY —VBEILEBZBETTrAVIBEERIIBARE S0 7 I VT OEEF
BThHd, CZTIRECEEEZOFIBEZELRICLI-TERERZ L. TOERK
ROLPICEZLTVLABEZFIALTWVWS, 2O L) 2EANERIIBEEE o
75 IV TRERHTH %,

EHEBIEBRESTHIUL, FIBDEEMNCTIEBEELHIC LS 7ELT
_@%%ﬁﬂi%frﬂﬂi'é Do DRYNRTLLEHLEERFEL LTROBANTRT IO %
MENLZHEDD B,

\/Z:Real—-nReal
VekykLT:
% z2>0
B |z-y?|<10°°

ZISEROEHBDOFHIRE RO 2 B, ~OM#ER 2 HHRELE TH % o HifF (precon-
dition) & IXBABCEMRTIZEAL L TW B & &4 (REE) TH 1. %4 (postcondition)
ERERRICEILT A& TH %,

TOY T AMEROTERM L FEIRULED L S LHEEIPOHE TS, TIh5LHE
F=FHOEBIZAD ), BRT—FRZEMAMIIEREL, EEXZTORBIIHL
TEBHL, FITCRBRRILSEL I LEZHHET S, COBBEXEREIICERLE
B707 5 L%ERT 50T ThLAFMIERET 5,

BT — ¥ HORKHHEBEERIIOVTIZITTFEDTBI ), ZOERIIHR
BIZRD L HIZET B,

Htf = 12 (18, HE) + A8 (+HER)

R IR RE B E VY EEIIEOFRY EELOEZIRAFE L TH-
T3, ZOERE LEERS M L L TR (signature) £V 9o T Z THAILHR
B ZoETRA T 2ELRER. 2 0. . B RFSHETEDITT
bbo HBRLEZTOHHEZERT AN (RER) R I TORBNERTERT /20
DFRBAERIKFT 59, RBEPERTIZZOREER L L THFRAFHEE (equational
logic) #RAL7bI Th 2, I TREEICL - THRSNAED LOERE A
BELTERT MIRT - Y BHRIAELHMETH2EELHOE£EH. 2% h., $%
HE (many-sorted algebra) DZ & TH Y, ZHEEHAZETVEWV ),

EZAHT, M2 IZEVIHRT - S BERMIESL ), TOETNMINLTLH %,

Bl1 EsDEXRODLHIZEET S,
1. Es DESDEZIZE s DIETH 5,

-12-
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2. S, OBEEL (1=1,2,...,n). WBw:S1 xSy xp-- x5 — S WD
BEE, Wttty ) I IE s DEHTH 5,

BT S BEERETHITNTOEDOELELTE R 5, HiTH L TEREHHEA
TEBRENVEILHIIL S, 2F ), H2APRBUIZ ), ThEBRK (term
algebra) & V29, FAHEXRIEAEK O LOFRERFELS 2206, RERIC
BT 2HIIF L VLA 2B (quotient algebra) b N5, ZHIIE 2 D
gHOETIVIZE B,

Bl2 D={0,1,...,9)} THEETH, TXTDIeDIIHLT[d]=] &T 5o
D-seq={[ } RAEEZHA L. TNLHBOETIVIZZ B,

13 D={0,1,...,9} £ T %, D-seg=Nat £ L. [d]IZEAREEAI L. | X
BAKO. sos =s+ '(BABRDOME). des=[d]+s1E D-seqD REBH*%
Wzl RIZVETNVICEZ S,

Bl HE X /iR T — Y Bl D-seqTH B LT DL &, TNEEABERR (initial
algebra semantics) & \V¥9 o CTIUIZODEH L, ¢IIF LT, BN L t = ¢'HFEAT
ERVRL A VEERDBEVIEBETH S,

Bl2NEZI-ERTHDLETHEE, #AEKEKRS (terminal algebra semantics)
EVH, TNIIZTODEt, LT, DEPS t £ DREATE VR ¢t = ¢/
EEZBLDT, 122, d#dTHoTH [d]) #[d ) PFHBETELZWVOT
[d]=[d'] E£2B0DTh D,

Bl 3 13AREPRER (loose semantics) WWEKTHETVO—BITH D, 2L Y RE%
W T EE TR OEAHTHNIZAMTHVNETIRETH S, A—EELZRFLE
—RNEBEEYWME TR EE & BIR (variety of algebra) &) Z LAH B,

HBHERT 2D DIIOVTIED E THEERT 5.0

4 HRER—T T IViER

AEBEFB LIV AT 4%, ZONBBIUCARTRE LCERIDET K
ML E L TUVLBEAAEV, 0L ) RAICH LTET VRRO D % 47
ZoTH LI £TIVIEM (model-oriented) i3, HEEIBMAHR O ELZHAR L%
WCHENICERT 2010 L, EANICHSOBETIRLTBIIEET 2, &
DBE. TOWEIIT O S AEENF - TR I T —YB*HAELT. 1t
LERVWTERT 2, ROBREEEZEZ Lo

A== =9 b HPRIEAI—FZ2RBITLT, FNIoTHFEYEZLL)
LTS, ChEFTRTE VAT L EEN,

REER = HFOREBR L SRICHR T — Y REERL L ). I5 B ENTH 5,
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g  ZX—N—<—Fv b =

%. Hm

ffit% . €48, THE = Int

ARE =% x tHE

ptable : Bon — fHlitE

cfile: & — FE#&

FAEBL :— write ptable

PRAERL :— write cfile

71— F 81T : & — write cfile
¥ : B x it — write ptable

|1

s
o

N
7

S
i

7K : & — read cfile, JERE
AE : & x £% — read cfile write cfile
#—Faik: & - write cfile
Ve: &, m: o, p: flifk,a: &4 o
FAEB = ptable := [ ]
PRAEBL = cfile :=[ ]
H—FFIT (c)=cfile:=cfiletf[c— 0]
fiZ%E ( m,p ) = ptable := ptablet[ m — p]
HRIE (c,m ) = cfile :=
let p=ptable(m) in
let a=cfile(c) in
cfileffc—a+p]
B ¢ € dom cfile
R (c)=(ccfile(c))
B  c € dom cfile
A& (c,a) = cfile:=
let b=cfile(c) in
cfileffc— b—a]
B c € dom cfile
H1—=FHIk (¢)=cfile:=cfile\{c}
HIff c € dom cfile

-

HR3T : & x #en — read ptable,cfile write cfile

X 5

BUTICZZICHBR T 2% 0R 2 EH T2, BiZ70s 5 4

==
I=§-1-]

TWwHREE

ATV, MoBMEEIZ TV, &, Bt OMFukE TR LZW

EWVIIDHNTHB, SHIZEHLL-BRERTHEZITVN,

EBUTRREZHDES TH D, T IIHEFHNTH WV, KELTH ptable 1Z

-14-
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faen — A TC Niid & CHATIHEERETH D, EHIPTOBEOEZRET
L. RABEE=FoTWh,

EELTICEE L 2025|832, EREFOHE. TheElR - BEHT AR
B R0 ICread 8. write ZHEBEWT, HEOROBUERLEET
Be

AEUTICRAREMRROBE LAKICENTE

s C TEBREERIIOWTHEAT 3, A, B¥£4. AxBRZTOEREEL T 5o
Ax BOGSESr% AL BOBEREWH, BF riI LTEFDEFER dom EEE
g *RDE D IZEET Do

domr={acA|FbeB s (a,b)eEr}CA
mgr={bEB|JacA e (agb)eEr}CB

A & BOBME rhSRD (x) BT L &, M A BB BOERL VW, r: A B
EE <o

(*) VaEdomT‘ocard{bGBl(a’b)er}zl
(card s 138 E s D]RE (EFE))

K517, carddom r < oo, DF N, FOEHBIEREETHLLE, rElal A
#&4% BOEMREAZ (finite mapping) £V V3, r: A— BEE . £/ (a,b)€ r 5t
LC.b=r(a). [amb]2ELEL, [a— b] ZEMRF (maplet) EV) ZENT
Hbor=¢C Ax BOLE, BEFLVW, [] LB ARGRIIN L TIHER
LR ELEREL,

[a;— byy...ya0 1 by ]

[a—blac A,be B o p(a,b)]
T, AREZIIH LTROEEZRKIT %,

_\-,_/__:(A;’B)XA-Set—)(A‘;B)
r\s=[a~r(a)|a€(domr)—s]
rls=[a—r(a)|a€(domr )Ns]

(A-set 13BE A DERBSEEDOLME, s—s'={e€s|e¢s'}))

_T_:(A—T:B)X(A:B)—)(A;B)
ftg=[ar— bla€dom fUdom g e

b=if a € dom g then g( a ) else f(a)fi]

6 IZEREBZIIOVWTOR) T T T THb,

-15-




Technical Contribution Seamail Vol.9, No.5

X 6

5 fRSFEICONT

T0y S ASERBABESE LS (HET 5, bR A 2 F LT
BEZADH Y. LHEOKECEILAEMEPOERTTOTOS 7 ARARDTRT
DEE* 2T ATEESEAH S, BE7 0 b I )VEtadh % BAYE LA LOTOS, SDL.
PSF 7z EI38i& T4 H . VDM, Z. RAISE, OBJ3. CIP-L, PA™dA-S. ACT ONE.
ACT TWO. PLUSS. Extended ML. Larch %z ¥I3%& Th 5, £t L TIHmRER
RiHTH. EFNEAIMEERRD ., BEOEE 2 CHNATEEERT 50, #H
BIE TS5, S B AT 5 ERT 200, 51BN EAHFRPEY 2 - VHEZD
MHREREE I AL DD ER TV A, F-EBNAL > TOFMLE £
FBT LI LI o THBEEIR ST I TH S, BHMIITELVHINLD
HEITOVTHELTBEV, RRIIABEEFER L L TR L ) ITRE
CEBRELZTIUELZ O WHBTH 5,

5.1 RIBAEXR

HEICET 2SR IERBECRTUEIZ O A LREBYERERALTHZ LTk
Bo HEEZICL Z0ER L TIRBOEANGBRISLETH 5. BRFERDOER
I EEH R —RAEREYHVS L b TWwa D, dERD/-DIZIES
I NIRBEHIERCTEX 2, 3HFTHET — FHEFI OB EE VLS, Tl
LRBEAFAL TV, 20EPIC, SHHRE. ERIZERRELZIONS
L. B - BHZE. 53— TRELZ FOBHERERF— VERELAVLNS,

EE —ERBIIBVWT, BEFFELVEE, F—VERBICLoTRELT
VBRI EIIRD ., ELICEERFILVEARERICRY, FLSHIERDOEE
SRSB4 EEO NS, EEVFELVWRLEBEXREOT 0T 7 0 2ED
SHEELLL D, BEEHRBOHLER0OH LTI, it EE L L THhRE
DHR%*5 2L ZIhOEBMNICT Oy SLANERTELL)IIb %25,

-16-
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5.2 EcuhAriE
iR O b LTRSS —RICHFET 20

1.Eﬁétﬁ§$€®ﬁfééﬁo:hﬁﬁ%%%i?%%ﬁ\%&\ﬁ%&a
DEFXFEREZHERT 5o

EEEICHEE LI THE—HOLHE,
3. Iz X o TEHE S s S EATE

4, SBRAEIFILEEYMETHIL TS EANEE T E DM DFER (satisfac-
tion) BEfRo

12uloT%#ﬂt&ﬁ%Eﬁﬂﬁiaﬁtomf\&4Klof%bébﬁf%
%ﬁ\ﬁﬁﬁﬁ%ﬁ\%ﬁ&ﬁ%ﬁ\ﬁﬁﬁﬁﬁbﬁéét3ﬁﬁﬁ&to:h%
ud%h?hﬁﬁﬁéb\ﬁﬁ%ﬁ@ﬂ%f%ﬂuﬁ%ﬁ%nwﬁ%%m&r%%
@%ﬁ%%blﬁt?%ﬁﬁ%é5ottidﬁ%?&w%ﬁﬁﬁ%ﬁt&wtm
5ﬁmﬁ%ﬁbtb\ﬁ&Aﬁ%?w&6\%n%%ﬁﬁiﬁﬁﬁ%n&wﬁ&B
LEFNVETHEV) BERMEEEZIMKLAY T 2,

o

5.3 ES{EEEE
1 EAEE

oA S, —OORBITESLERA T 7o AE B L CHME R
HREEER LD, —DOtBr CEPEREERLLY, LR EFATTRATHEHO
AR 2 AR T 2 EE DD B LEFTH L. 2D EIREEERoIIE
ERf 72 B S EE CLEAR 2BIICLBAL X 9,

const Rationals =

let = enrich Integers by

data sorts T

opns < _,. >:int,int — T

err-opns ZERODEN :r

eqns all m,n, k :int.
< kxmkxn >=< mn > if k#0 and n 50
< m,0 >= ZERODEN enden

enriched _b_y_
opns [-]:int —r

eqns all m:int. [m]=< m,1 > enden
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enriched _lg

opns 0,1:7

+y =y Xy s Ty —r

eqns all m,n,m',n’: int’.

0=[0]

1=[1]

< mmn >+< m,n >=< mxn4+m'xn,nxn > ]
<mmn>—-< m,n >>< mxn'—-m'xn,nxn >

< mmn >x< m,n >< mxm/ ,nxn > ‘
< mmn >+< m,n >< mxn/ ,m"xn > enden

in derive sorts rat

opns +,—, X,=+:rat,rat — rat
itr : int — rat

using Integers from R by
rat is T
itr is ¢ endde

X 7

B 73R T— ¥ BEEE Rationals & CLEARICE > TRABLAZDDTH 5,
TTHET — Y BER IntegerDEFAH Y, THIZHE r. TOEH 0,1, rEDIY
AEE+, —, x,+. BEREZABEREOATEE 2. AZET BV THELEIL
(enrichment) L. ENH 6, LERIEE ) I FEE (derivation) L7 b D TH
%0 LLTIZ CLEAR DX ZFHT 5,

e const S, = SITHBHEE SIZEHT S, XfHTBEETH 5,

e theory S endthid SPEHEHETHLZ %KL, SiZidfEsorts .... EHE
opns ..., &i¥eqns ... ¥E {, sortsDER[IZdataZfHiF X, SOET IV
PR ERABETHLI L EEKRT S, T TIL,

1. AALERERSEG, Thbb. REOERRLTEICHET S |

2. BAILZW, T%bb, REOZEFRIZIZERIT, ERIIHETAZ |
BHIZIAERANANEBHIIFETHEER, FOLXIZBYHETS

EV)HENRILT 5,

o §$=58"+5"Itttk SHMAHR S & S & DR E Ak (combination) TH B Z & %
ERT 5, N SL "0, HE, RBZEHLCLIIBRONLET NV
ERTTHLDTH 5,
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e enrich S by X enden.S§ enriched by X endenidftik SIZTE, HE.
SNE X2 S LML LR T BRT 5,

o derive Y using §’ from S by Z endde
EET. o
Yidsorts.... opns...
ZiE news is olds .... newo is oldo ...
] DFHE LTS, SHUIHABESHS YTRIELEELUSNZR L ik E ER
\ T2, 0L E ZTRT LD ICHBRSOE L IREDOEZR #FT#]R 5, using &'
ITREREON IR TOMSHABE LT IEELILETRT,

olet S=X in YIIEFTHETEATE/-OOXT, YIIZBWTHEX: S
EERMFITTEIBTAIEZRTHDTH 5,

DETRT7TIRIZEDB7E5 9,

(2) BIEfrEHtix

AHEEEZEIHE LTHENET L LENTH D, 0 &) 2518 & 48k (param-
eterized specification) ¥ £ 9 ZE X 2MI ST TELTH B, CLEAR DIHEITHHD
LHBEIEYVHTFHREZEZL 5,

meta D = theory sorts d endth

procedure Seq( X : D)=

X enriched _b!/_ data

sorts seq

opns [] : seq

[-]:d— seq
_0_: seq,seq — seq

eqns all s,t,u: seq.

J[los=s
sofl=s

l so(tou)=(sot)ou enden

‘ const Digit =

theory data sorts digit
opns 0,1,2,3,4,5,6,7,8,9 : digit endth

const D-seq = Seq( Digit [d is digit])

X8
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meta D = X3R5 I BEOHH T, —A&DconstEAk & XX T 5, R5 | EoHH
REFIBOEHIIHF LT, TN TREFHICL D, FHEEFIHICELTIE,
1R5 | BARROFIR i 7- T const EHER R 2 . IREDIEL IREDOXILE s is & ...
D TE <,

(3) EV -t

707745 EVa— VA £RICH LTOMEAORAZAE TS Z LA%%E
oMb THIEFIEMAIEBRICHBABOLIELEBMLb DTS 255134
RS 2o

HEERIIOVTHIREAFTIRIZ V., REAHRICEE L TEERRC, EHIC
M7 TOERBRFMALE 214D SERERERCHERER ., FARMERDO-ODEE
BEZEFOEEZFHIZZ{ AN TV W, T2 Z & CafeOBI DFa2—F 1) T
DFEOL 45 FOFEEDOEX T EZ2
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1994 £ 8 — FFIRE BRAREEREC

FAEREF—HREE
SEABZAHE: BN, TALDH 152

CDEPLIKITHITT, SEADWOPDEETH T, vV
7 by x 7 BB OEZERE (17) (BT 5 RRAWEA 4T
biLg Lz Bk, 5 TRRALVIE, 7 EARN
Hol:BLORBE 7OV s MISELTAEL ) Lekld
PEVIZEIRY, ERERATETFHEE) CEBLEL
7285, TESRTH, BIRENARRID Zo b0 T
3 Xxh) it BY CRTWABRE-LOHE. FONE
REZH, ZOMOBRE, FTICR--BRTELEDT
AHE L7z (FEH).

1. YDOC fi% (1994.5.27) [WAE]

5 D Ydoc T, AAFEEZDOHP ¥— F 2fHoTHL:
ik, AaVEa—FORIHERILTE2DICATLTAE
L7z, LY, COEMFI SEAMAIL OBRICVD L) TL
7ebFENTT.

[ [AFRER] [FBh2HE! ] & [(F 7V b
#/) V7 b= THRE] OBEY, WEEoTHIEHNT
T, BREICELDTAETOT, TEHIY LEW, KR
LI)ERBoTWEY. 2R

BREXF TS 7 MEA
VIMNIITOEEHELT —

OHP No.1 (i)

MEREEETTHEL, FNLDERIALEZ S o TR
AETh, FTRBROBEERDODDTH S, WEEIABAIC
L T#h® & | AHSERAE: Samyutta-Nikaya)

[Rig] i, KPEERICER 2BV ED.

BWIICEZ DI, BLOF7= ADB T E, THEIR
AR Lo THINEI LI, LIINLBLRIT
N b%w, 5bETREFZTNELZ->TLEY.

VI 2T E2RRTAAEREEDLITNE, —0DF
FICHEPLT, TREFEHRLTARAS Z EH5KY.

OHP No.2 (&%)

[RABAZRDOZ VWA EZHE-T, SEHWEEZRESITEL
72, FOERMSTITL &, EOAMMEATV 2T VRIS
h ¥ L7:] (AHER#E: Samyutta-Nikaya)

BRUREE 5Fi3B8E DL A%l 728 (HViE) 27
BL7ZCGAE 2., oI E, EF KRR PAED
L EVR) 2EAHL, BEANEOLHoTWVL,

[3—5 35— LiMERICEIB 2 &, BITOXRICHEREICE
BLBoTRWITIERA. 2825, HEIEITEDLPD

«22-

TY. B775 L EESEHERECZ L2 VO TTRb ]
(EYERRREE: ET)

ELHEMEABREORE%: ) £ (BRTWS, [FTF—F
FeN—=FGHF—N—=FH IV HF—F—F4 AT 7 —N—
\FEraEL, HF2E L, FRICETLIEE, HRICEL
wIaEL, Lh X, EFbh) OESO/LAITAEK
ERVARNVICHS.

[MEERBE ELAD, FLAOERD, FLAEHILT
ZLFTED, HLAERHIL T2 TED V)| @ELE:
Prajna-Paramita-Hrdaya-Sutra)

RERBCRISLTY 7 by = TRREEITS
2y,

OHP No3 (K& 7O7T57)

AV THEE: (B2 bR IRD, Ko -B5ndk
2ET, B DRI ) —Ens L BVRL, £0F
PHEVEA D ELTRREZAIL, BAYLDITW:
BEKROFICELTCLE 572

b ko LR E TIAEIL, WERA TSV MEAE, FL
T, L7 —T =¥ MR, Smalltalk 25& W, WL
Objective-C b 22D, TH CH+BAT v —Alzwv, &
KAV Yy TOX.

i, F210EH LY, A7V =2 MEA (Smalltalk) %
Ro TRV, ¥DHTSOECHVIZTOT T ARE) T
&9, BRI 29 ETHEL, 30RPEHETERLTUE
D 2RV 25, 80EICR D T THER T GEVEE
SUIDE -5 Ad 1 S X el
OHP Nod (bDEESDIZFEETIEEWY)

14/ IC (Smalltalk ) #1 FAT v 7 (C++ ST hidH
10 FAFY NBEOTOTSLAEGATH ) 72\,

B (D) LT (Z £ D) OoNT Y AHKY).
bDOEREDDIIBA. ZEA () ZIBRARLAETNS. %

EDOW) ZLRIFERRICTELR W, HFOFTTOS T4
PEBICHATRRREBRTVEZEIIHE.

REHRZ Ly, ARRREL Pz 25T, BF
RPHEAFSETONLZVOLRALI L, BANXLTE 24
BHEMELEE LRI T 0N, FEOIFE 220 @R
) Iz B2,

BREH-T, TOEEOH2FE->TWB AL, BE Y
F) LATHR (K £ 5 ) OFEERITL(NT Y AD ENT) HE
E)FFERS.

ZEHN—F
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OHP No.5 (REZ I TREAHN 5% LY

WAV ITAGE L. & X, 707 AflERRE
OWAO, 7Tz FREIBE.

HEEARBLEA, 2LE AR, SRR ZEL
ZENTEEDND LW, EBEORLASTERWVAL.
BAIRKLEADE)

i, €D, V7 by TICHTARI L EEZHRATY,
LB ENTZY, LHFIEDF LN THIEHEW,
T, LARbDEGUE, LIBHERIY, LH5ED
FoNNTEDESD D EREEREOFRLIEDE %
EThHb. bOEYBTEOER L FHORE, EXHDDH
NEeHOLWAEEMIME, CNLERBTAL, V7V
TET BRI 72bni2nbDICRZTL 29 bR EE.
F7=bORiE, ABESHEELTHLIEDS, B2 o7:
PHOERDOZE P,

OHP No.6 (FTL 7=t WD TXRT)

LR R Z 2 ERZOIBBAOTREZETIEHL
W, FHERSL. FTRoTATHLS., FTRoTHbo
TEXR.

EMGEIREY) TR, O@RLY) T2, F(7
075 AHE) TELS. RoTAHET [BIZ] Hx 5. #
BEEZRY, SRR FEEERERTS. —F
HE. BEEREXHENEbh VI L, HFOMED
HtEZa.

[BEACEAOTRINESETRZX LI ET5%. B
IZEBTERERN R o & 255D DAITE X | (Leonardo da Vinci)

[ ER) BT TIMEDLL2Wb DD 5 | (T
OHP No.7 (FCHMICH A 3 &A1 1EH 5 H)

TS AEETREZL, 707545 LD0D
PEb 5.

BESBFNREZ T T2, BRIEL LTELELD
D EE . KEWR) 2 RKTWCTHDICLTNS.

SFHREFHR. Tabb, EROGELEZLHEOFE %
BA.

OHP No.8 (ZWERT & MREFE()

FICE L ORI EFER LZA.

<RLA>:. ZERE, XFEOEHELRREDIL TV,
A¥ T4 v (). BRI, ERZOo0TREDILTY
5, ¥4F3Iv 7 (.

<EZH>: =R, BERCR) HFICOT, BEE
LS TRZRY. Bk, A8 (2 L0)0E@ER) ©
AT, REBRPLBERERT.

MR ) SRADHFE.
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OHP No.9 (Copyright)

FIE 7T 7 5 AL Copyright Notice %2 E ALz 2. £
b2 ESINEo 12 ATWR R, BODSEVEHE 2 TR
LTWB EEETARATERMIE LY. £ DM, £<
D#, ZLDTUT T A, ZELOEY..... [RIfEo7:)H
BhEoT] BEEVWIDIR, BLD [TBE] #HLR2VE
PEONVHZLIEER).

MEHIE, GNUOGPL ICAl-7:7 Y-V 7 by =7 24
BRLEMLTWE2, 7V—V 7727 ThHoTh,
Copyright # EE L& { TixZ b2\, HotoH dER) &
WBoT, OO (L) IZTEF LA,

OHP No.10 (B DA TCWBFZRELEN)

i, KTHEMFE2XNEE. KOKE ER) 2R
T, BE2ATWA FRILEICHWTW zDEP LW
~, BF2ATWRWAHREHICAWTW 0Z2rHH%
WHN, CORDEXERLS L, ZOKIZLER>TWITA
TLES.

HELE, BE L) ICHEEM 252 k. Bid, BREGE.
FEICHXZZ200BA. 7075 A0 iz ETOS
T THY 72\,

HEIREO-DICR5DTIRZ V., BERERD2D
C7ur7sa%2tes. BV 70T 5 A Eo7-:0OTid%
WZE BB DI, 720 T bIES. o), BB
DHFLEZHD [ RLTAS Lizwn].

OHP No.11 (707 5 LD AW

NELEWTUTS A, BROL ) %7075 A, BED
Turss A, BROTOT I A FARLEWTO T A
L3 ("BEEOHW!" from FFXRE).

HHA—TOTSTDTOTF AL, BOFPLEE
LT BT FAIL, F—K— FEFOFIENDONT
WhRWE IR, BELLWVWTETTADHVIET S,

TUT T AL, BAT, HET, I T5. FECHRBZL
ASKED.

OHPNo.12 (7Y 17 h)

[——WBWBH)YDFE(L)IREN(Thb)BEGEI) 2.
I (2) D—— (b b)) DF (%) B8 (&%) 1 (1) A)
DB (TAH L)) 2D 2) T, EMGEIoLEH) DES
(LAZH 2F@GbLDH)T. Bl (T2b)bE(Z) 1Lk W)
0 | (AR ZoHE)

A7V bRT-SE) 2 ERAH.

ERENTOTSA(F TV M) 3ERG. 7927
FI<TF—% + FHE>.

TOTSAGF TV M) 2HEIELOIRES. 77
Vxr Feid<gfizghoZE>.
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%D 5 LIS 21RO L. AT TR
Ebiwn,

F 7V MERAD) V7 by = TRBEICBWT, 1AL
IIEARIThE L L2 VwDIR, F0OV 7 by 270 HE
b oTWT, #F0V 7 by =7 245 L7 [3tF4)
BHEVv—52:377)].

OHP No.13 (b2 # AIZER 8 D)

[BCELEHI LI, BELROIDHALY ] P&k
Agama)

V7 M TEMER, RoRo [FFELE] 0#ETH
5 [REEHE| 2avEa—sohifeh T, #hHE
BLEELDAKRBWRATEE7-00RA. B EOENMH
#HiFA.

A7y VR [BEX0E] *METHIENLFE
n—o.

[FtELAE] & [MRIEERE] bikic [EB¥] Thrzl?
BLTrE B R)] ICESL LW,

SOECHLWTO T FARENVRITTAHL ). ENHHD
yNie: N

2. SEA BFESE 1 B E ST (1994.6.9)
21.V7 by PHERR [EEFE—]

SRIDF—<i, BEEANV 7 by 27 [EER] DI
BTLeRBENV) T ERDT, fH L, ROLHEIE (A A
S AR [MEZER| vy kicLE L.

EIER (VT X L) vs R (4 2T X L) DRFI,
-0y NTRPEOMPERFICHRLTNWT, TR(ZO
BB — AT ") OFERE L2 O%E, ELevo
PHREONHTY. RE (FE) X, Fh X 0izs»LET
(ETCRIZUT) DV bW 2 BEIOETEROBRMRIC, H&%
[BERE] BBRAZIHE L.

ZDEE, EERDIBFICT T, 722 [H] &wd
LENOBLSOEEMLHE, BLELO—BKERD-DN,
LFZIREDETHMRDALTL:. [LTRERIEZA
Pl EWSHFOELEERZEFR, F0EE4HOV T
Y7 7aVy VEBEOHA P4 ELTEXBER
Wiy, '

BEAZTLA FOER ETF&EP I, BROT Vv F7—
T, [EH] L) ERESOFEEZEFELTVEIHNED
i, ) EERRICELET.

EFEROFT, LEROESOFELROT, [&] 172
BEDETLIRVWEW) TIRPLBAREBR LD, v
DWLERPBEDOANLTL, 2L 2, BROAENR
EAREOERLRT—€ [ABRBICH LT &, o
TRAEZORAZLEBMENTVETE, LoidEdDT
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A2 RINEIRSR (Cognitive Semantics) & FET 5 & 9 %
ZaTVARBEATVWET,

2%, EEROIEL LT, [H] L) LEHE
BRIFELZ2W. [BE] &, 8] dvw)aprB#dsin
) EEOBHRAIRIC (Bl VI ATFTA TR TEHALS:
Ziynodo, —k, BiZ [K] LwoZzaid, BELTo
(Bl oF#HTH2. BOFREFOTRL L, EHOER
KBWTHLPIKRLZZ LW T ETT.

bDNONWAINEB V7 b7 75, s EFEF{LLIZET NV
¥ Dt [4) ThaULE, TsagTbs [E] 2#E
RCER LTS 0GP, ohicHECA)ET. 20
BKT, 2 TEUERICBOARECRR SN BEREE,
VIb727illbsbhbioftERERMEELSL LT,
KEZEREFH-TVWE LI CEDRET.

FEFAEBROBEREFICOVTIE, L EADSEX
BB ) T35, RoBT o FEE [RiEi=E£t
TEKEABRF"] CGEE), B)IE [FLHz], [FEO
HRXE] (W Fhb hAIUE), T (R L 3T
[FEADREZE] (Wb PaFl), kS [EaL
EE] ®VPERE) Lol s TT.

LFOBZOBRIE, RTEPHHRLLEEEEITT
A5, AT, do L bEHNEDIRX, DIFKEAKDEN
PEEVWET, 2O LIZOVTIZROENFE LW | B0
BE, [KEAHK—ITIFO F-Fx—7 | (PAFD.

AT, [BE] FREKLV)ISHOET ) DBEICRE
3k, FRLE—HbhbhiltoTARZDOTLL I H?

HOFELRANRL VDOBBRANTH-A - HEy bk
WEFIATE, Fhid TABSEE S EToERY LA
VIVF—avDEKTHH] VI LETY. NERB
WT, bhubiud, FOHBEPLBEICEKoTWET. 72L&
2, [RR2E70r75<THhr00), [EDLHczD
VAFLERELZRIZLVOP, [ 7V MEAERKE
EITHIE) FLTLDOPY Lvoizfiivg, bhbh
REICHL AP TRTHDOTTA, TOEXITMEIIC
BELhEEA.

ANEZBIFAZ ) LEFRHA Y 77— 3 VR
TAEANTFHOT 70—FiF [REBREFOTETH S |
EWIFryF7 LAk ENE Y. biubh A2
MWEFETIREZL, ETLERAREYHLMEEIN/C
DHRDOFICEETWEDT, [RIRBFERHET] ik
VOB Y INDEEDNPFTHOTETELTY. 2%, [RIC
Lo THEL LIIRBFONBICHFET S L] Glowvwn
FEThE, XA S2HCBNCEPEZD ZLEORR) %
DT,

LaL, RER)EGCCO [ b, BREALLTO

FEEMRICTIEET D LTI T A GEIBHERNE
EROEE). ) LB 2 i L olb b icBwn
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T, YO L CRBEBEERREL, BREIETITL 025, £
FHDFTRTDEEDTA MEF— TR oTVET.

F VT A 1930 EER DD I, 4-H DAL DRI
A FE L2RE [KROKY] (A 2FW/-2eThHE
DIRDEZBTIA, bbby 7 b7 THEMEICE 5T,
ZoMfE MBALHE] (BAfH b FE/z, 70V MEHE
RITN—T 2T EOMBER#EZ5 LT, 2D TREIC
BATWETY. [RREBLELFOBRETHS] L) EFDE
F—EDEHL LTI}, ROMHHEFES—FbrHIRTVE
BH)DTYH, BELISLHEARBERIFIRELTVWETA.

Jose Ortega y Gasset: "Some Lessons in Metaphysics",
W.W.Norton & Co.

LIAT, HER L ZTORE &) LoMHEIconT
WxiE, TCIRBVLHERS DR, BOBFICBIIAEA
Fe s L MAMASER L7218 ) O BERICB 1 2 A E IS5
BB% 4 o0E— F [ NEEF- EEAEN-EAEE NER
| TS, TOWIE, BEEHEOFICL2BELVEN
XFTFICEPEB LI LT (2L 2, BEER [
¥ ), TITi, BETL2bLERITAbhb
NEEOERIIOVWT, LLEXTAHAZLL).

HAGHE & AT, 23 (iR AR — AR 3E 2RO T
EWSE) TRRTWA L1, BLZ, ERizohic [T
P X)NOE#H] T, 0F Y, BT TNABRLT S LA
I, FEBRNRER (X) OFRTIEBELEL L TWSEDTY.
2z, SCR—BDOIENH B L LT, bhubhtiEh%
BELTERTSLE, DLDILOLOFRICIE, $TICEE
BATH AEOFE) IOV TOEBIER ENTWS, €9
L= AEHR, U2k, bhubhYdE ) SEOERS I
BlICRECEFELTVET.

bbAIME->TWB CDFIEL D Y — VOFRDBMH
W E EFOBBHICOVWTHWVEEZR L0, 41
RREICER T IF 7 EEEEBL. V4 —7TL /-

BTN N\HOFESEMTHICOEEEE5XE
hefl#ds] L) PhoREREIX, WEZICBTS
TAVY 254 OMNHEERL 25 AT, SHEFNHEN
2R ERIT N, 20 TS BIT A BRAOABRERRN 1 DL
wbhTwEd ¢ EEE-R (555 BE-BE| #atEw
Xy, FI APV TRA =TV VAT MEDBEDHF T,
WERIAL VTV —ALE BTN TICOBEF LA
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B1A7ISTAFHEY 7 by 17 TFERSHE (APSEC’94) REICOWT
The First Asia-Pacific Software Engineering Conference

(APSEG’94)

A2 19944 12 A 7H (K) ~9 B (&)
IRFF RREAZERSBES (T 169-50 MFHBHEXERMGE 1-6-1)
M INMAEEEY 7 Y 2 T ITERRE

#iM The Technical Board for Computer Systems and Software Engineering of the Australian Computer Society,
The Chinese Institute of Electrical Engineers, The Special Interest Group on Software Engineering of the
Korea Information Science Society (KISS/SIGSE), IEEE Computer Chapter Singapore Section, IEEE
Tokyo Section Computer Chapter, RFSHLEBES Y 7 bV = 7H 4 L AHAL, TFHELGEZSMEY
7 by 2 TIEHMRE, BEYV 7 b7 2 TREQRV 7 b7 277U ARRER, V 7 b7 = THERERS

FE V7MY TIEICHTAERERIE, ERrOHMAFMESNTETEY ZTA, TORELAEDBEKRERLLE
TA5LDTL. ZEELSE APSEC'HU 12 LTT7 V7TAFEEMENE 4 2h.LE LV 7 Y2 TIEIC
M 2ERELME LTHRMT 20T, 707545 RR—VIZRLET,

$£Mep LiA& BNHREIITIEO registration form DEFHATEHE LAALAT SV,

First Asia-Pacific Software Engineering Conference (APSEC’94) Registration Form
December 7-9, 1994, Tokyo, Japan

Please mail or fax to: Akira Kagaya (Registration Chair, APSEC '94)
Systems and Software Engineering Laboratory
Toshiba Corporation
70 Yanagi-cho, Saiwai-ku, Kawasaki 210, Japan
Phone: +81-44-548-5633 E-Mail: kagaya@ssel.toshiba.co.jp
Fax: +81-44-522-5198 (Until Oct.23), +81-44-520-5855 (After Oct.23)

Remittance should be a bank transfer Account Name: APSEC 94
or a bank check. Account No. 588-6383376
Account Type: Deposit Account
Sakura Bank, Yokohama Branch
Please Type or Print:
Last/Family Name: First Name:
Affiliation (for name tag):
Address:
City/State/Zip/Country:
Phone: Fax:
E-mail:
IPSJ or Cooperating Society Membership Number:

Please mark the box and fill in the if necessary.
Registration Fees Advance(by Nov. 10) Late(after Nov. 10)
Member of SIGSE [J¥20,000 J¥ 25,000
Member of IPSJ or Cooperating Societies [J¥25,000 [J¥ 30,000
Non-Member [J¥ 30,000 0¥ 35,000
Student [J¥5,000 0¥6,000

Remittance: (] Bank Transfer [J Bank Check
Do you need a bill and/or others for remittance from you ? [JI need a bill. OJI need

Registration fees include conference attendance, refreshinent breaks, conference receptions and one copy of the conference
proceedings. Request for cancellation must be received through mail or fax by the registration chair no later than
November 21. A handling charge will be deduced from the registration fece.
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Advance Program

First Asia-Pacific Software Engineering Conference (APSEC’94)

9:30 - 10:00

10:00 - 11:30
11:30 - 13:00
13:00 - 17:00
9:30 - 10:40

10:40 - 11:00
11:00 - 12:00
12:00 - 13:30

13:30 - 15:00

December 7-9, 1994, Tokyo, Japan

Wednesday December 7, 1994

Welcome and Opening Remarks
Keynote Address
Analysis in Software Engineering
Koji Torii (Nara Institute of Science & Technology and Osaka University)
Lunch (Not Provided)
Special Session
Software Engineering in Asia and Pacific — Looking Back and Looking Forward
Six or seven 30 minutes’ presentations from each country of Asia and Pacific.
Each speaker talks retrospective and perspective of software enginecering in his/her country.
Speakers : Karl Reed (Autralia), Danny Poo (Singapore), Yue-Sun Kuo (Taiwan), TBD

Thursday December 8, 1994

Invited Talk
Requirements Engineering: A Review And Research Agenda
Anthony Finkelstein (City University, UK)
Break
Parallel Session 1A : Applied Methods
Applying Object-Oriented Construction to Fault Tolerant Systems
James Miller, Murray Wood, Andrew Brooks, Marc Roper
(University of Strathclyde, Scotland)
An Adaptive User Navigation Mechanism and its Evaluation
Jeongwon Baeg, Atsushi Hirahara, Yoshiaki Fukazawa (Waseda University, Japan)
Parallel Session 1B : Development Environment
Developing Distributed Applications by Semantics-based Automatic Replication
Sumin Huang (Freie Universitat Berlin, Germany)
A TAHG Model Based Software Generator System
Mikifumi Shikida, Yasuhide Yamamoto, Yoshimasa Kimura, Takehiro Tokuda
(Tokyo Institute of Technology, Japan)
Parallel Session 1C : Re-Engineering & Maintenance
Proprietary vs “Open Systems” Options in the Construction of Knowledge-Based Software
Re-Engineering Environments
Paul Bailes, Steven Atkinson, Murray Chapman, Dan Johnston, Ian Peake
(University of Queensland, Australia)
A Software Maintenance Survey
Sfcphcn Yip (Hong Kong Polytechnic),
Thomas Lam (Provisional Airport Authority, Hong Kong)
Stephen Chan (Hong Kong Polytechnic)
Lunch (Not Provided)
Parallel Session 2A : Software Process I
Guiding the Requirements Engineering Process

Colette Rolland (Universite de Paris Sorbonne, France)
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Naveen Prakash (Delhi Institute of Technology, India)
Constraint-Centered Descriptions for Automated Tool Invocation
Kazuto Tominaga, Takehiro Tokuda (Tokyo Institute of Technology, Japan)
Software Documents, Their Relationships and Properties
Jun Han (Monash University, Australia)
Parallel Session 2B : Domain Modelling
Supporting User-Analyst Interaction in Functional Requirements Elicitation
Alessandro Cucchiarelli, Maurizio Panti, Salvatore Valenti (University of Ancona, Italy)
A Model-Based MICOM Application Software Development Method
Kyo-Chul Kang, Sey-Chan Jang (Pohang Institute of Science & Technology, Korea)
Object and Domain Policies Specification
Danny C.C. Poo, Shwu-Yi Lee (National University of Singapore Singapore)
Parallel Session 2C : Testing and Debugging I
A Knowledge-Based Approach to Regression Testing
Taewoong Jeon (Goldstar Industrial Systems, Korea),
Anneliese von Mayrhauser (Colorado State University, USA)
Integrating Data Flow and Domain Testing
Bingchiang Jeng (National Sun Yat-Sen University, Taiwan)
Automated Class Testing; Methods and Ezperience
Daniel Hoffman (University of Victoria, Canada),
Jonathan Smillie, Paul Strooper (University of Queensland, Australia)
15:00 - 15:30 Break
15:30 - 17:00 Parallel Session 3A : Software Process II
From the Software Process to Software Quality: BOOTSTRAP and ISO 9000
Hans-Jurgen Kugler (European Software Institute, Spain),
Richard Messnarz (Technical University Graz, Ireland)
BOOTSTRAP: A Software Process Assessment and Improvement Methodology
Jouni Simila, Pasi Kuvaja, Lech Krzanik (University of Oulu, Finland)
Software Process Representation to Support Multiple Views of the Enacted Process
David Jacobs, Chris Marlin (Flinders University, Australia)
Parallel Session 3B : Applying Specifications
Dynamic Evolution of Distributed Systems Specifications using Reflective Language
Issam A. Hamid (Tohoku University of Art & Design, Japan)
A Mapping System from Object-Z to C++
Masakazu Fukagawa, Teruo Hikita, Hiroshi Yamazaki (Meiji University, Japan)
Reversing Concurrent Systems Into Formal Specifications
Karl R.P.H. Leung, Clement F.S. Yim (Hong Kong Polytechnic)
Parallel Session 3C : Testing and Debugging II
Ordered Sequence Testing Criteria for Concurrent Programs and the Supporting Tool
Eisuke Itoh, Yutaka Kawaguchi, Zengo Furukawa, Kazuo Ushijima
(Kyushu University, Japan)
Reachability Testing: An Approach to Testing Concurrent Software
Gwan-Hwan Hwang (National Tsing-Hua University, Taiwan),
Kuo-Chung Tai (North Carolina State University, USA),
Tin-Lu Huang (National Chiao-Tung University, Taiwan)
Fall-in C : A Software Tool for Pitfall Detection in C Programs
Tetsuro Kakeshita (Saga University, Japan),
} Mariko Oda (Kurume Institute of Technology, Japan),
Yoshihiro Imamura (Sumikin System Development, Japan)
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Friday December 9, 1994

9:30 - 11:30 Parallel Session 4A : Process Modelling
Producing and Managing Software Objects in the Process Programming
Environment OPM
Yasuhiro Sugiyama (Nihon University, Japan)
Analysis and Enactment of the AttNet Model: A Distributed Software Process Model
Woo Jin Lee (KAIST, Korea), In Sang Chung (Hallym University, Korea),
Yong Rae Kwon (KAIST, Korea)
Process-Sensitive Software Engineering Environments: An Object-Oriented View
Min Kang, Doug Grant (Swinburne University of Technology, Australia)
Parallel Session 4B : CASE
Generating Data Access Programs from PCTE Schemas with Constraints
Atsushi Sawada, Naruki Mitsuda, Tsuneo Ajisaka, Yoshihiro Matsumoto
(Kyoto University, Japan)
An Analysis of the Effects and Evaluation of Upper CASE Tools for
Embedded Microprocessors in Japan and the US
Naomi Fujimura (Kyushu Institute of Design, Japan)
Scalability for Graph Based CASE Tools
Mark Sifer (University of Technology, Sydney, Australia),
John Potter (Microsoft Institute, Australia)
Parallel Session 4C : Formal Methods
PARTS: A Temporal Logic-Based Real-Time Software Requirements Analysis Method
Supporting Multiple Viewpoints
Kwang-I1 Ko, Kyo-Chul Kang (Pohang Institute of Science & Technology, Korea)
Formal Definitions of Behavioural Compatibility for Active and Passive Objects
Graeme Smith (University of Queensland, Australia)
The Cogito Methodology and System
Anthony Bloesch, Ed Kazmierczak, Peter Kearney, Owen Traynor
(University of Queensland, Australia)
The Cogito Repository Manager
Owen Traynor (University of Queensland, Australia)
11:30 - 13:00 Lunch (Not Provided)
13:00 - 14:30 Parallel Session 5A : Object-Oriented Analysis and Design
A Sentential Function Mapping Method for Object-Oriented Analysis and Design
HyeonKon Kim, Michael Bjorn, Hui Yao, Ryosuke Hotaka (University of Tsukuba, Japan)
When to Inherit and When Not to
Yue-Sun Kuo (Academia Sinica, Taiwan)
Object-Oriented Analysis and Design Support System using Algebraic Specification Techniques
Junichi Yamamoto, Akihiko Ohsuga, Shinichi Honiden (Toshiba, Japan) [
Parallel Session 5B : Software Information Management ,
A Hybrid Program Knowledge Base System for Static Program Analyzers
Stan Jarzabek, Han Shen, Hock Chuan Chan (National University of Singapore)
The GOODSTEP Project: General Object-Oriented Database
for Software Engineering Processes

The Goodstep Team
Software Information Management System based on the Entity-Relation Model
Moon Hae Kim (Konkuk University, Korea), Young-Chul Shim (Hongik University, Korea)
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Parallel Session 5C : Quality Assurance and Reliability
Prescriptive Metrics for Software Quality Assurance
Chin-Feng Fan (Yuan-Ze Institute of Technology, Taiwan)
Swu Yih (Institute of Nuclear Energy Research, Taiwan)
An Approach to Predict Software Maintenance Cost Based on Ripple Complezity
Toyohiko Hirota, Masaharu Tohki, C. Michael Overstreet,
Masaaki Hashimoto, Robert Cherinka (Kyushu Institute of Technology, Japan)
Optimal Release Policies for Hyper-Geometric Distribution
Software Reliability Growth Model with Scheduled Delivery Time
Rong-Huei Hou, Sy-Yen Kuo (National Taiwan University),
Yi-Ping Chang (National Central University, Taiwan)
14:30 - 15:00 Break
15:00 - 17:00 Panel Session
To What Degree is Reverse Engineering Possible? - Ezpectations and Reality -
Coordinator : Haruki Ueno (Tokyo Denki University)
Panelists :
Paul Bailes (University of Queensland, Australia)
Sanya Uehara (Fujitsu, Japan)
TBD
17:00 - 17:15 Closing Remarks
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