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Abstract Computer systems have been growing to the extent that it is demanded that applications be

1.

expanded to the areas of human-like intelligence, surpassing traditional business data processing
systems and strategic information systems (SIS) created to process information strategically. Designed
to cover such areas of intelligence in addition to conventional business applications-/information
precessing-specific systems, TIPPLER serves as an integrated development support tool operable on
workstations—— as a software platform for brand-new navigation systems.

What initially motivated the development of TIPPLER included (1) the practical, effective diversion
of sophisticated engineering workstations then about to be widely accepted for business applications,
(2) the assuring of remarkably higher productivity and expandability in business applications through
the use of the object oriented technique, and (3) the taking of graphical user interfaces into modeling
for easier applications development, instead of offering them simply as items listed in the library, with
the fact taken into account that GUIs were not being made full use of because of heavy workloads
always involved on the side of applications developers though they turned out beneficial for end-users,
who were not yet accustomed to computer usage.

This paper describes how TIPPLER has been desinged and implemented up to the presnet as well as

what to be done for further enhancements.

i L & I
N=FT 2777y b7+ —AOBHLEMERE, SV 4 Yy 7O eE
HH L, UL, V7 v 7EINOERENEN, N—FT72T7 7Ty b7 x—4

FRcRBooHh, WRATL, —CRUOTEME LR BGRERTH S,
TIPPLER i1, (REHIBEARFLBF 2=y AMT L D #EMB IRV 7 by 27 TH D,

(227) 3



4 (228)

DEENEFICENI LAV E2—F VAT ADBEIHEATHLR Y, H2WLITLEE
L aAx s 2P TRIOBBTRTHE, N—FT T 7Ty b7 — LDOBIMEH
ko T > TELRSBOTF LV AT LOBEBELTOFES — NIV AT
LADREMITE, "= RV 27759 M 74— LDREENEFIEHLT Y 7r—va v
BRDSY VI APy IRV 7 v 27759 74— LDLEBEIZOWTRN
3

1.1 MEOCER

AVE2—F VAT LADOFAREIR, T TR - BELSES, BE - <—
i 4 v e BEAOBLICAF Y AT AEESLBEL EN TV, BRNZ T —
SR DE L O ARY AT L« EERV AT A05, ERHEN:T—F 2F
WALEHL, FHRC L 2AENERE, REREFEDE LA Y7+ XA—- RV R
F LEHRRY AT LAOBENED STV, Ldl, T 0EKbo—ATII,
PE2 T — 7 SEHBECED He kv, KEEHEE )~ -, BUEOHEYETE
FEufihzw o FELHET WS,

FIT, B EHTEADYAT AMEELE I TR, TRRINTESICEH
BT 20BN 55, EOREREIVHCOE - BTL, HXOEHE,NT VA
TAMEIN TS, FHRICK 2BERLTHOFE L 6T T ES/ - PRV AT A
Thd (K1),

WM otkd - B4
RO 5FK - BT

Navigate

1 SRTFLORR
Fig.1 Change in computer systems

1.2 MEOEE

INDSDHFLBY AT ADAAD—DLEZ6NEFTES — MY AT LADEER
VAT ALELT, HAINEEXEY AT L, AIFEETIRY A7 228 FETL AR
THRAESINBERGCEEY, ARHEOMEL S FESX = NIV AT LABT 7V 7
—yaviLTEDL I ZBEPHEELERENTW S D, FEREDUE»STEYS
— MRV ATARERET2HCRED LI ZHEBSRINTW S, REZEDIE
DO LI FES — MUY AT LAZERAL T DRI ED LI LRERELTE
pRINERSRVD, EWIBETEALTHS,

1.2.1 P RTFTLFBENER

B0 TATHACETHBEZREMAL, BEEBTHRAL TV ZL2BET S &,



1.2,

HemR%EY— TIPPLER  (229) 5

hETavEa—d bl Tuhhoz AlCbarra—92fIBELTLS
DIEMPRRICKD, LA, MNEEZRY AT ATR, L—VA Y HEEWH
HWOEEFREERMEL o6 BELT 2, INREXBIATFALATR, 38R
BEERESLIZY, YIav—varRLABoBESHETY, ENEIOND,
NETaVE2—3%b3 0o Tk olz ATy a—2 2n, BErn
FR0s, BEETORCRELGT 2 enL, 2OENEXEB/FY T2 L 8HE
KEND, Cho2EERTIL00BBGELT, MTORERSAR2ES 2T,

@ YRATLDEATHHEHBNCHEATERZA Y T72—2R

@ BEERHIRVLVAKRYR

@ HHAIMAFEROBHFT -5 R—2R

@ HELLEHREzEHCEECRDEE S

® BELIT+RTLIAHEEXIBE XS
2 PRTLHARENER

AECHERALIINANR=FF AN 7 b 27, BHEY 7 Y27, FEF—
YaVBIYATADA RA=VT v AR D o8, FEMnEREEERTS L
HTERpo12Y, BIRIHESELLD, MOV AT AL DFEFEHBERDITL Wk
BHY, ERHVATLOHREY —VE L TREENRS N, 202, ZhsDy
=g, NV VIERREBCRRT 2 LIRS HZ VDT, EVRANLEL
%3 BRI LEBEBEERL TESRTURWVWE S TH 3,

—7%, V=2 A7—varOEhihit, GUIoYBRICL->T, ZITRLEZFIHAZED
BREMIET T IV r—vav 27— A5 —vay bCHRETAILIITE 20,
CERBLXZA77VBLUGUIY—Lxy bTREFTERELTY, BEMED
BL, HICTHTELHDTREL, THITHENILLS,

FIREBIEAL, SELE2R[ECEHEATHLL LS, LhiZEHRIicy X
TLARED ETONZ0EFEEL, UTORARMRAEDER»SDEH L LTE
527z,

@ VYI7bU=TTIv 7 x—LDEMEER

® GUIFuz33v/oLiEkat

@ 7V —varoift e ERE

@ BNy r—Y V7 by270ERL, DY R T L L DEE)
® FubsL4Eys 7 Fu—7F

1.2.3 L RFLLEENER

—RECY 7 T =27 7Ty b7 —LDRERZ, W OBDT TV r—va s
HIED SRR ERBTERLELTHYY I b 2775y b 7+ — LEHSWHEI L
Lz, Ry —DFEMBENTRTFBIEEICZ 500, Lo Es A
VA I LBBIETHD, 7V r—va vBEOFKRN, V72 72775 vk
TA—LCEFET DI LRI D0, EEERETEEZRZVLARLACLTTS,
BEARELFTERPY —NVEBRTA2ZEXRLELETORTWS, FEHD Y A7 A
AR EECHEDL> TV AR}, —RIEF VoY AT ARESPZ->TIA
IO ZEVBHIILERERLTWEANSTH S, INSEHET20IUT



6 (230)

DEREBMHFL L.
O HEFFEROBH
@ BHEEHiOFvvFT VS
® F—FSVYRT A

1.3 RROI-HDFHE

RISEIR, ERIOFEF— RS RATFARE S DL 30TIEZL, o7, 1R
BODFES — RV RAT ARRERLBR/ERTED L, 20DITRE, EARY
— Wbl whtnd 2L Thb,

N=RY T /EEY 7 by =7 OWEEE»S, P L bHBCEF L 1990 £
DUEETIE, V—27 AF—¥ ar/UNIX* @S &2, chBRAT S L.
T RF—=vavDT AV r—avid, CEELB I ECARINLSA TS
VEEARERALTRAZ 7 v Fo o EFndhiEe sk 7, CERE, 7477 Y
DAPL:, 77V r— a VHFEOY -V e UTREIREMEL, EEES ES
W, BFEMEVEORELIEITWw, UNIX BZDEWLILLDS, T7) 77—
vay (LREYAADFEAY) OFFy b7+ -2 LTIREBEEBEL, T0H
WRT Y VEHFIZEIEHL ER TV RP DT,

22T, 7ru—FL LT, TAVr—va v EERRT S0 CHEYREKES
Ey, ZQOEBECT AV r—vaviHETAROORELELET, BI/ITY T
F 2T STy b7 2 —b e LTHEBMRY S, BAESETERE N Tu ST A,
VIMNT 2T 7Ty b7 2 —L0—BEETHZ a0 347 1E-T, HIBZHES
hi: CEZBeET 3. Fl R TsRKESHER, 77V 77—y a v ORNEEE
BLT, GUIRRREMLL7zbD LT 22k, $LBE2EBOIA 77 VEERRLL
THREEDE WA VY 7 2 —ATHEBATE, »27 7Y 7 —v a vORRIL/BFIRD
edATS 2 MERABEELTADTH S, FLIEHLLEHE T 07 4 %2F
BT 37 00FEBY - E, FrrCEHLSEEHRLTHET 3 2 L THAEEMH
DOFERESDWCHAIRA ATEBL LI, WMAHEEE4BMENT, 774
5475 VEEE UTRHFETRL T (H2),

T7)r—var F5K
T7Y) r— 3 EIT IR 4%
VIV T T T b7 — L 35
cut Tooit | |P5YST7, | [HEGI AT L] P2
W= KT T/AEY T T 1R

®|2 7F/)y—>arniiE
Fig.2 Application systems hierarchy

* UNIX i3, UNIX System Laboratories, Inc.2sB%L, 74 €A L T35,



Hapas%E Yy — ) TIPPLER  (231) 7

COBOL ® FORTRAN 2k - T, 7X Y7 I TCRAARTH - MlrLEERKD
HEAEERERE T, BHHE, BEEMEEE07 7Y r—va voiRicER
TEBLEIWCRHLILERILE DT, ZRHBEAZIT/NED BENTH GUI 7 7Y
F—vaviRRRTILEVLSEATRT YT INTH S CEETII L, GUI 280
T2HIGULREEF L E LTL S AREAEREEIBHETSH 5, BRI, 2
WP —=2 7V —varvbETNELTES ZREHBEAWEL THLESDH S
EEZTWS, 77V 75—y a vz 7477 VFERLOFIE LTERTIOT
724, EFNMLLEEARICIRD AATHR T NITRARN 2 EEROKENTE
TweEZ I,

2. $&RR%I®Y—I TIPPLER

HAMFEZEY — N TIPPLER I3, A 7Yz 27 VBRI 0S5 2 v S EE2 P
2y, YATALTA 794 7 VEERTHRET 2EERHEH, SENCBETsY 7
YTy 74— EEEELTWS,

VAT LTATHA I NEST  BET R - RFE LS XRERS, GUI T 7Y 7
—¥ aVYOBRAROFEIHREBOEE R CH o, A7V 27 MEREW I BlE»
513, 7ur/5 3y EECEET AEMIIZZEISA TV, SHRETOFE
KOLTHEEBRS N TWARELE o, BRI A 7Y = 7 MEAEBMOE kL
FHEINEOT, GUITZ XN r—ya v OfE%:, A 7Y z2 Mgarurs sz 07
BELBRIBRY -V TCREERD D0, b THIT, EEERVELLZMNS, b
WMIRIC LEIEHBY — V2 RHETE 2 XD RITEEEER L. SHEPRHCE
WD, FRBEELET BT, ERIBOHIE L TOARBAERAEL TE
Wiz WK, ERBBEBTH2I v HVLbH o7z,

Filew7ars7 3 v /EEERHTAILERRULOR, GUI T 7Y r—va >0
7ras7 3 v /70RBIE, FRAT2EEORCED S TEETH L OFITERS
TWAHZEn6THD, X747V EFERLL I MNIEFTELS EERY
Bbhiziw, »O2T7EYyTITCRVYAIADu—F/A N7 /HEOEFITH o1
bD %, KEBOHEBOE S » sHh Tt L, FORTRAN iz X D HMEEE L L
THRARTEL LDk 22T, 7ulss05ERIARE{MLELE. FHEOD
BB, REEZES, TEFMEUEELARICRD AL Z LS, EERICED
HEETL20TREVLNEEZI, GUIBAZ Y, 2y b7 —2 /T = R—A/IRE/T
— IV PVFEZOWTHRET L 2 L bF 2288, EFMELSELRERD An
Zr0H e TRGUIRENLL. OBEIZOVWTIE, 77AF4 77V L LTH
Byshgkreszeiclic, I3RHEROY 7 by = 7HRERT,

2.1 F7oz/ vgm70s5 32/ EEE UNISCRIPT

Ny F, Fr T2 VEEREBELLEHRY X T ADHFAEFEE X COBOL % FOR-
TRAN B30T, RET3HA %77 F THio Twie, COBOL BAft7—% 0
B0, FORTRAN vy FRIOBIEEMETE 2 T2 L 2 BRL TREFS
NTw3, FEY— MUY AT ARERTI2OCHELUEHIRIIEALR LD, b
hbhid, EROE=MRIEFBOMEMITC [GUI DT ME+FEHEETHE +ATY



8 (232)

s Uniscript Text Editor
UniGuide ~+—| Source Code ||™™| Emacs, vi,
Uniscript
Compiler
r — * [
Uniscript C User, System
Library Source Code Library

Executable

X3 V7rox7HER
Fig.3 TIPPLER software components

=7 MEAMEE] LWL A-YOEHEEBE, CERET VYT IRBITT
UNISCRIPTEZE# &R Tsc kL. 77V r—¥ a5~ UNL
SCRIPT CHi— L CRARTE 2 L5175 2 L 2BEL L, NANLEKETELD
KLl NI THEINTEREEELED7 Y r—yvar (K& DT COBOL
T 100 F A 7 v 7HREE) 1, 1312 UNISCRIPT 72 C@RBahTwa, CEETH
ST, RVF—V 72T, RYT2INVEDL VI T 2—A%T7TAT4
T3V T A THS, TV r—varyPhiticy, EBEELT, NAN—H—F
V7 o7, EEY 7 bV 7%% UNISCRIPT T7u b ¥ 4 7R{ER LR
HEEHEEL 7.

Fix 0ERIE, PASCAL Ric HEARERHAELE TS 7 LT 5720, Hlb
FZETHEENREL, BEEIHNTFCIoXERELE.

GUI DRI BEEN TS u S b oEREA A—I LTV I ICEHFF L.
MERIZDOWTIX, 4 ¥ 57—V, av 4 FOBRBEZLNDY, £V 7Y
AVINAVSNLNVOERICED, 47 —7) YDREHLTH S LISP %# 5 725
BV THAYIA I 2ERATLIAMAEMEZI TS, HEEE, EiTE TORMH
REWHT R ENTENE, BORF 2y 7 CEIVEETOS S5 I VS OEER
zHETE3, BERGTFRVIGE 2T DI, ETHREAHL Ta /1w
T5 2 L 2R SEIR/IMER 2 RET L,

1) BHEF—B/GEREEA 7Y 27 MEABRBLTAS Z EBFEETR
BuOT, FEsBEIRART £ S 2ESIFREBNCFREUEHEOREEH
T2 2 rizL7-, if-then-else, while, for ZOHIGMEE, BH, EX, X%,
RHSEORERTF — 7 BRI FH BB LRBBL T3, #5757 -5 AL FURKIC
ADHBZILT, IASDHEZOLTRERCHEATED LIEKI-F2EREL
7z,



HERR%I®Y —n TIPPLER  (233) 9

Frz, VAL, HAEY R MNEREETF - BIGEMLT, Yo S TREED
MO EER >, FTHCES (K&&) PREZTUERT—F0MRZ 5D
EowL, 73 IOERETH S UHRRKRORMED 2175 LHEE %L
Lz, #AIhRL BokT—ERE2BEHNCEINUENAT 2 A€ ) EH
BErEbe T, YATLAMBEOAHEEBERL T3, '

2) ATy MERTOS T IS [ The Object-Oriented Database Sys-
tem Manifestro] I RE N4 7Y = 27 MERAIY A T ADLFARMEDS & CTN%
HFEERL, A 7Yz MEETUS T IV SBRE L TLEZREERD AR
7z,

3) FvEYTF—yarEFNeGUI 2FOT7T AV r—varid, B CEFHL
X54759 2BOTHERT 5. /NS LBEOBK -1V 2E2&0¥ T GUI %
RIS L2 i ok uizy, JEHOFEHICOWTOHER, The 2lagb
CTE L >R HBET 2L OMBNLEERY, FLEEENEN, i
M 4 Y RYERRTILODTOTILBAT Yy THEL TIIRELRD,
AHMMEL FR I, BROBESHEHRFT 5 000H, A XV 2R
EOAE R IERT 208KETH S, XVIEW* 2 MOTIF** FDv 4 Yz y
FEAWSZELDEBFERRERIIRL,

72T, —MECiE, FREPIERL LK -V TEEL TW GUI %,
A7V MEREFNVETRT S LRI VEENCERT S 2 2EHLT,
ALY F—yarvEFAERH L XVIEW 2 MOTIF &0y —nVF v b T
RBtshsaRyy, 74—NVFEDQV 4 P2y MEMAT, EVRARATFY 7 —
varver@RTazLizTalwn, RV RY—L - EPARTT 7« HHE
BERBmLT, 77V r—yaroiidt, £EEErEDS LKL 20
FHHIE DL TREEHRE LW EELTHS,

4) THFRAPFER- HEHAYDE I B RLI bhoR0uDEY, FursIivid
FEAMNGROEBRIFL LI THB, —2iE, NAX—-A—FVYT7+v =27
PHRHHEY 7 b 7R RO NAFEERER, RIS A0 2R
BT NB T TeEBsoIhsac wEE, FurI<id, XEEK A1V,
S a—REOHERRFECTFFA ML T 4 Y RFEALTWS 0%, —D
DAY 7 2—ATEAREETS IR LABFEMZOTIE v, B, &
FXERBILIT A INHV RS, BRTFAMLT 4 IBELIEbR T
ZERALDIH LIV,

EhrusseickoTR, 7 5LF0H0BT—F LI ILbdH5,
2z, FuS I AREEERLEED, TANVIRZEoTERLIED TS, E
B2, UNISCRIPT LEFAZDT A D12, TA N0l 7 ARHBERL T
%. TIPPLER OBIRZEY — ik, UNISCRIPT v/ 5 A %RETSHT7 4
7 CHY, HEhDAWRHZEY — iz, UNISCRIPT 7u 7 J 4% HEHER
T3, 20tz d, UNISCRIPT Fu 73 L %2HHT577A5477Y, 74

* XVIEW i Sun Microsystems, Inc. DT8R TH 2,
** MOTIF it Open Software Foundation D BEEIRTH 5,



10 (234)

W ERBFEL TS,

VeSS, BIRKEY —NVELTEY a7 A 7ulF 3 v 7 OBEEDRMHZ LARD
LN, BMELS /U IR0DRETFFAMNVERICE B uS S I v SOR
MEET Z 2L, UNISCRIPT S8&2HliE, a7 yPMFERLT 45
BHZBEIREEBLTWS, YU by FooKEEY AV r—ya v T—
B LT UNISCRIPT TR S hTWwWaDiE, 7+ A MEARONASETH2 Z
ER—HIZR 2 TR LEZLTND,

5 ftts A7 Lk OFEffe--COBOL ® FORTRAN T7 7Y 7 — a ¥ ikl
ENFIC, T 7INBLBEICRS &S, UNISCRIPT 2 ANAEEL LT
b, CEHETELRTNERSRVEBANEE LE2T, kead,CFursIn
EDAPI 2L TWBRY T -V T 02T A V8 72— A 2D 20
12, UNISCRIPT 7u 75 496 C SEETIER L 7B U UL, il
AV 7 2—AERERL, ik UNISCRIPT CEbY 2 Z L HTEETH 3,

¥ 7z, UNISCRIPT 7u '3 sthh o, BEQETHEA 0 7 L%y 212
T RERBETEL LI, AT TA V% FEST, a7 NOFEEAS -
W% 7 74V ELTHIATAZILHTES, &61C, a~vy FOEEHT 2
R AT M TE, VIANIALTF—FERIERPANTE 2L HAHE
Th5.

2.2 AT/ 291 4L

AVNL T/ 4 LADFEIEETHD, UTO=ZmiconTe{KERELR.

O FHHRMEORE

@ HTFOBEWLEHRET L OOEHE/BRROME

@ N—Fo27/#HEEXY 7 Y27 DI EHRD UNISCRIPT ¥V —A LRV T
DIRIX

A7z MEAITI U7 2 v IBREOEEIBL TR, ETROA Y AS VAL
EoT, EEBIIEUHT A Y v N2 2 2 TR 6w DI BRI SR
REbITH5, FEECRETIHUEMOTLVTY XLDOHELEBLY, EITHE
WK &S BET 5, UNISCRIPT BRE0ERICEBWT Y, TRETREZERD>T,
DA DEEN R ERZ ZITOETHEOWRE 2 HED TE L. ZOFIOWTIE
BIBHMEL VL EEI TV S,

FVEYTF—ya yEFNVOBBED—E L LT, FRT—F OBESHEEHERT I8
BEDSH B, BE, T OEFOME, MECHRREL TR TRVARY ANES
RBDT, F—SEEOHEGHEHEL T, BRETIOOLEETRL ZThH
7% &7\, UNISCRIPT T7u /7 A%ERT 3 AL, 7VvEYT—¥avyETNL
DHEAEIZ L D 2D 72O DME R TR T 2 5B\, Lizas-> T, BRIIZIIERS
NTVRLEEHHEROLDOFERRE, T—HOEFERFRICLD DT -5 DOF
FHROBGBED, FOF—FINV 4 Y FIDEIRFRENTWEILHEL, B5~L
PEOCEHBERTHETOBESEEHZELZTLER SR, ZOFEMICDW T bEER
ELneEZITNWS,

UNISCRIPT z2>/%4 513 UNISCRIPT >u 25 4% C7us 7 LKL, B



HamEZE|E Y — TIPPLER  (235) 11

¥OCEENEREEL CHEIERA2B 2, £ —7v v A7 L% BT TIPPLER
X, WRERBN—RI2T7/EEY 7 Y 27 OFERERNT 5 7-9iZ, UNIL-
SCRIPT a2 v,84 3T Cav,¥4 7 0FEHERINL, UNISCRIPT 274 AT
T4 YRRV AT AI—NVOIERERIIL, 2k& L TUNISCRIPT ¥ —-AV
NVTEBERERT 32 Lzl ‘

2.3 BIR%®Y—J)L UNIGUIDE

Fu b I AT FO—F L BHEKEERITI DT, A I TFVFETN
v A ED S BEERTERY -V BEMTH S, ERORBELETLTT AV r—v
a VYRR TE 2 L 5T, UNISCRIPT @ 7u 2 5 A DM & Hebh e 2 &>
VRS IV =2, 2547V DNCTIIY, AVF SV, TRNoTERETSHZ
Lz L7z, UNIGUIDE 12 % DEFRTH 5.

UNIGUIDE it, VEY MV Y —NEDA VI T 2—AERDBITATIATIVE
flis A7 A& QEFEBEERE o7 UNISCRIPT 07 7Y 7 —y aryrul s Aili
S>TW5, 2Ok, 77V r—va vEREOHFH, AT Z7 7V r—va>ric
X >TUNIGUIDE DA ¥ 72 —A%HAITA XTI LDWHETH 5.

1) 7oV EY P YIRS TO S ERERENCRER, MET22L
NTES, 77 AOKBRE*EBMCERTEZ L OEFRL, Auy b, X
Yy REHBORE, FLWI I ADEHELRREMNNCTI 2B TE, BFORRR
OFHA, WAIVA XANEHLRB, TVEVYT—YaryOEHEE, YUVA%R
FoREBRMEICE > TC, fER - RETHI LM TES, ZhZE>T, #THE
HrERRENOEHEDOVA 7Y M 2RETZ 2L TE, RRZDRVER
EEBMERTE 3,

2) AVITLYFennns 75 AEH, AV v FEH, 7V —LEZEU—FLERE,
UNISCRIPT E{TX2BRETTBIENTED, 7ul/ 7 L0 2EETHI LR
{, AVYROEUHLE M —ALLD, BUHLUERCHDASZELTTT Y
YHABZENTES, AR, BTHCZF—BRET D LT NNV FTAS.,

) TNy A e HDABBRELTA VI TV IO T Ny HTHE»ES &,
ZOBETOEHROME, 41 VA Y ADBEEET A2 by 7RETRE -SSR
BEFTDIENTES, 72, A V77V I TEDRAABFEE L RRICAIRL,
HITEEHET N TE S,

2.4 V3R3473))

FeFR—AL VI T z2—R, BE, F—FZV V&R, EYRAT IV r—¥
AVIERITIEDTERVEBBETIR D o728, HRODT7 7V 7 — a VEHFECIEW
TFE SQLE) BMEELTwBZ &, EBICE>TWw3 GUI OE T ED %R
BREFIRZEDS, EFMMUEGULZENL, ZREMNZZSATIA TV EL
TRHET3Z LT L, F—FR—A4 V¥ 7 =—RAIZiL, BIK SQL X, %Yz -
7 —JLERESRES, RENCIY, FAZ by FREITT a — o4 — =V A BERT B4}
e, RELRE/RB/EET D48, FEEEMRE 2R T 2 AEE, 7 - b)Y
Zid, ¥+ T2 FIRRA A=Y TORKET — 5 ATIBREE LD 5,

TNF AT 4 TIDOWTiL, FNEEEOEBIER L ROEBOFRN/HEDTT D



12 (236)

3

b

i, FIAZELSDOEBZBE > X DRI BN 0T, RV 7 27 VEEOAHLB
XVHEADI: DD Z X574 77 ) EABT R8T, 4 A=Y A ¥+, FAX
EFL, EFFTIRXT, AF4NIAT, V—HF—F 1A 7L —YEERFIELET
TV r—vavEER T ENTES,

b oz

GUI B A2 EREETVREDANLA 727 VRS0 S5 S Vv S EEBLEEY
—VERET 2 2 LR EER, SEABERLHERIEY L ERLCHREED TR
fo, A7V 27 MEABHTE, BHEEDEROFAICHBH, B LTEELT
ETV30R 70 I IV IEMTHY, INREBM » F—F R—AHM - 2 v b
U — 2 B AR S T WL AR R VL, SEROBRICBL TR, FEHAD
MIGEWIBERS b, ThE TUTL TEREED TE LB OV TRISEADE
Krmds, BANZE, 7Y MEASHBEH RGOV AT LZA 7917
VERIOI 2 FER/EXBEY -V, A 7P 27 MBAIT —FR—RA /2y V=0 %
ETMELIABA 7Y 27 VEERT A ETHS. GUI O FL/SEERRA
DEHRAH ERRRIZETNMAEEZEL T, b )R TWIro s/ S An88RTE2 L5
L7z, .

%7z, 1993 4£ 3 A, UNIX OF > 5 — 614 & COSE »F#k 2 h, UNIX 0—
BEBEL IR BEEDO D ER -T2, UL OSF D 2Mbiz 2 —H i L THRL T X
WEEER L5 o248, COSE 13510 2 434k, UNIX & Windows* D5 D &
ZEZT0B APk, TIPPLER 2V 7 v 27759 b 72— L LTHIA
TRILRZED, 7V —vaveInNoDN—FxT7 75y b7 x—L/HEY
ZhO27EMILIbOEL, TV —vavi2BETEIERL X XERE
RTHATZIENTED LIRS, EREREAOHE, A —TVYYATLEND
B s, TIPPLEROY 7 by 27 75y b 74— e LTOBREBEELLT 2 2
2Bz, Motif lROHTE B & f Windows ~O G2 G L 7.

[1] G.L.Steel Jr.,, Common Lisp: The Language, Second Edition, Digital Press, 1990.

[2] B.W.Kernighan and D.M. Ritchie, The C Programming Language, Second
Edition, Prentice Hall, 1988.

[3] N.Wirth, R 705 8 AP ETRMED, EARREHE, 1986,

[4] M. Atkinson, The Object-Oriented Database System Manifestro, Proc. of the 1st
International Conference on DOOD, 1989.

[5] J.Rumbaugh, Object-Oriented Modeling and Design, Prentice Hall, 1991.

[6] Sun Microsystems, Inc., OPEN LOOK Graphical User Interface Apphcatlon Style
Guidelines, Addison Wesley, 1989.

[7] Sun Microsystems, Inc, OPENLOOK Graphical User Interface Functlon
Specification, Addison Wesley, 1989.

[8] W.R.Stevens, UNIX Network Programming, Prentice Hall, 1990.

*  Windows i3 K E Microsoft H OEETH 5,






UNISYS TECHNOLOGY REVIEW 553845, AUG. 1993

VRS M) « SRTLDH ) FEXDERRIZANT T

An Implementation Approach for a Standard Repository System

B B & &% R &8 =

E N avEa—2-2y b 7—IHMP, UNIX* 2L T2 <34 7aRk7asy s b

DEBIZED, FOUHA Oy T RBD L LIS (F—7Y) YAT ABREERORLYS
EELDOHD, BEOFRIAFERERY A7 AOBEHEXEESHAEDR, 20
I BRAEERBIIBVLTE, BROKEGEECLEE Ay bV —27EHEDR DI, VRV b

Y OREMEEL 25, BRFATOY RS MY OEREVALVTR, YAT AORFE - R£5FIK
BT 2E®RE YRS b VITHEHL, Thitiiie U THAE - RTEFEEZZET 5 CASE ¥V —
WDLTEFH, RHBEITLTWE EE X3,

EETIE, ZTVRS LY « YRATLAOBBSIZOWLTRR, FOHBRIURS MY « ¥ AT A
PEETIRORXMLELFIRECOVWTANS, 2L TEFNEGZRELT, ZOFIHOE
Brilasd, £, ERCYRS MY « VAT AEEANORABEHL T 3 BEOBMNC
DWTHBMNT 3,

Abstract With remarkable technological progress as seen these days in computer networking and micro

1.

-products including UNIX-related systems, computer user trends are gaining ground toward systems
downsizing and distributed (open) systems environments, thus beginning to have influences on the
processing of corporate information and the way information systems are built. In such open systems
computing environments, the role of a repository is considered highly important for the management of
integrated information and varieties of networking.

In view of the current level of repository implementation, CASE tools are regarded as having the most
advanced technology, which are designed to support systems development and maintenance with the
help of the repository where all such related information is stored. This technical report first briefs on
a scope of repository systems, and then describes the process steps required for their creation, in addition
to indicating how the approach proposed by the authors can be applied for assumed specific require-

ments. Also shown is a sample shop-floor effort to create a repository system at a certain customer.
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Creating an EUC Environment Based on Existing Information Systems
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Abstract In order to deal with the information technology called end user computing (EUC) , it is

1.

necessary to clarify what areas of information systems benefit from EUC in addition to a need for a
correct understanding of why EUC must be installed and its resultant advantages.

Through an attempt to classify the areas covered by information systems into two categories:
transactions processing where data are handled as facts; and management support systems (MSS)
which serve to monitor and manipulate the data provided in transactions processing, this paper has
positioned MSS as the area where EUC can be applied, and also proposes an MSS environment model
which allows EUC to use the data as it implemented form.

Based on the conception that, to make the best use of existing user computing resources and to build
a favorable data utilization environment which conforms to such a model, the creation of the model
requires the separation of the MSS segment from conventional systems where the two foregone elements
are intermixed, this paper also discusses conceptual basics as well as the process flow in the light of the

separable MSS range and data environments as well as end-user education.
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#4& CASE LINC £ LINCH 7>z b « ®F) 2T
The LINC Environment (Integrated CASE LINC) and LINC Object Modeling
£ B = C

E # #& CASELINC (The LINC Environment) 1, ==y AT IEHRY AT L
HESBEEDEFR TH 2 ASDF (Advanced Solution Development Framework) ®HT, &
WYY 2a—va VEREERTALINCIZE 23S CASEERE L LTHETT A TY
3., RO LINCIRTHIBOXEY —VELTHED TSN, S5RHRAERTHS
LINC Y RF LR +7Fu—7F, EfTEB%EXET S LINC-DA, 7R M 7/8y eSS
£ % LINC-TE s3%1 7212 b o TRENZAERICZ > TWw 5,

LINC Y A7 L X+ 770 —F13 LINC DR 2 E» LTHERY A 7T LORREZITI 2D
DHARSIA4>THY, 2OPEEETHELINCA T Y27+« EFY VIR, EVRA
DHRTITbN TV 2 EBEE L HE - ML EBSEHRY AT LDETFVEED EIFTw
{EETHS, LINCA T V27 b2 7TV /TR, HROEFEHEARS b, TUVF—
2V IBOLINCA 7922 b 2HOTAT LI A PLEBSEF LT 5, TF LRSS
XERBEA» SN LEEOBEMZREFTL AV ETFNVERR ST LIEEFIRE L -
Twa, ZOEEE27—7AT7—va vy EOGUIRBEOHFTXET 5 CASE Y — 8
LINC-DA T#H 3. LINC-DA i3, LINCZ 7Y =7 bEFTV I 2XET 5 LEKZ, ¥
AT LABEORRY FEO Y AT ABROEHICHT 2HHMOIEM#L, L VRN LY AT A
AR EERT 5.

Abstract In the Unisys Advanced Solution Development Framework (ASDF), the architecture suppor-
tive of an environment for building information systems, the LINC Environment (integrated CASE
LINC) is positioned as providing an integrated LINC-based CASE environment which makes available
rapid solution development tools and methodologies. The LINC Environment is a total combination of
conventional LINC II {now placed as a lower CASE tool) and new additions such as LINC Systems
Approach (which defines systems development methodologies), LINC-DA (as an upper CASE tool) and
LINC-TE (which serves testing and debugging purposes).

LINC Systems Approach is the guidelines for building information systems through the full use of
LINC features. LINC object modeling, the core technique advocated in the guidelines, is so designed as
to enable users to create models for information systems while allowing them to monitor and analyze
business activities being conducted on the operational front. In other words, LINC object modeling helps
build models of individual business activities, using both a prototyping technique and LINC objects such
as EVENT, COMPONENT, and so forth, so that those activities can be translated into the models for
LINC information systems. All this process analizes models from a variety of viewpoints while watching
a system’s integrity till models grow up to be mature. It is LINC-DA that serves as a CASE tool which
supports this task in a GUI-loaded workstation environment. Besides supporting LINC object modeling,
LINC-DA also assists in building systems in a more effective way by providing information related to

project management including the estimated size of a whole system to be developed.
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DW (Designer’s Workbench) as a Modernization Tool
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DW (544 7 —2~_vF) ix, 4GL ® MAPPER %7213 LINC TH$E &Lz KA be
TN r—=vavDESFAL—ya v EXET DSV -7 AT —YavE
DY 7 k7 =77, Unisys Architecture (UA) 7 7V 57— a ¥ —EABIUA V7
A A=Y a3 VEBY—ECACMBEMTTOSNZLDTHS. 1 DW ik, INFOConnect %4t
LT 1100/2200 3V — X, A ¥V —XB LU U000 FDHA b LEFRTE, XFHRAR—A
DRA T 7Y 7 —v ai, Windows® GUI #fIHT 327547 b/F—nBlrLT
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Abstract “Modernization” is “to vitalize existing applications with minimum changes entailed so they

1.

can be made into renewed ones which meet current requirements.” No one would disagree that the
practicable modernization, at minimum costs, of huge amounsts of host systems software assets so far
created for character-based terminals is surely of immeasurable value because of an eliminated need to
rebuild host applications afresh and for the sake of an extended longevity of the systems once built.

DW (Designer’s Workbench), a workstation software tool developed to assist in moderizing the
fourth-generation language MAPPER- or LINC-based host systems applications, is positioned as one
for application and information management services in the UA (Unisys Architecture) .

DW, which is connectable to the 1100/2200 Series, the A Series and U6000s through INFOConnect,
makes character-based host applications operable in a client/server environment where Windows GUIs

are installed. DW is also planned to support 3GL applications as well including COBOL-based programs.
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Abstract IDES has been developed as a lower CASE tool which supports the development of COBOL-
based systems. Program development by IDES requires a structural diagram to be drawn for controls
including sequence, iteration and selection, and operations to be described in the diagram for the
production of program specifications so COBOL programs can be generated from the specifications.
Reverse engineering provides the process of the opposite. However, IDES’s own rules make it difficult
for all varieties of programs to be accepted by IDES. This paper discusses the forward engineering

process that IDES supports and the reverse engineering process now under development.
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Abstract Application systems which run in a UNIX-based environment have been developed in growing

1l

numbers. Compared with the development of application systems on conventional mainframe systems,
more advantages are found in using engineering workstations (EWS), but problems are also emerging
such as the reliability of computer systems, operational management and security in the case of volume
installation.

Since 1989, the authors have gone through several projects including the evaluation, research and
studies, and contracted development of scientific engineering applications in addition to ones for
analytical and planning purposes. The authors’ recognition resulting from those experiences is that the
most significant characteristic involved in developing UNIX-based applications is a high degree of
technical freedom.

Besides considering, on the basis of the development efforts experienced so far, the relationships of an
application system with the UNIX process and the extent of technical freedom relative to some
functions to be supplied in applications, this paper discusses development methods, ideas and items
deserving of attention which the writers hope are helpful for any intensive project for the creation of

new applications.
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Abstract The authors have jointly developed a CAI system named “LearningNavigator”, which runs

1.

under the UNIX operating system, and newly made available four different types of courseware
(teaching materials). For its implementation, the object-oriented C4++ programming language was used
so as to enable the “LearningNavigator” to provide higher quality, maintainability and expandability,
and also make it possible for the authors to accumulate knowhow and expertise in this field of
technology. Although the advantages of C4+ includes its high performance and usability as the superset
of the C language, adherence to object persistency enlarges loads of programming work because of the
need to consider memory allotment and release for object-oriented application programs. That is why
the “Object Manager” has also been developed as an object management routine which provides a
generic framework for object generation, deletion, naming, primary storage management, garbage
collection and so forth, so loads involved in making application programs can be lessened. In addition,
a new design in the format of object identifiers helps users run object-oriented applications in a network
and client/server environment.

This paper describes and overview of the “LearningNavigator” and some “Object Manager” imple-

mentation requirements.

i L ® Iz
UNIX BEiiv 2 > —OFZEERB LU —AROHBREXK 1 IIRT. Mhobhb
X3, TIHEZONFOHE=—XBAHEL T3, 20X RREET 3
lediz, FRIFEIAL»S UNIXBEEBEDOLOD CAI VAT AB8L a3 —-A Y =
7 (Courseware) QORFE BN, +r— vk UTIZEHD UNIX#TH 2 U 6000 >~
V=X %, FEHAIZ XWROERZAR L L, BARETEY AT A0HRME, #

* UNIX ARV —7 4 7 ¥ AT Ak, UNIX System Laboratories, Inc #3BFEL, 74 AL T3,
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Fig.1 The change of number of students and cources on UNIX

FHErENKCA 7Y 27 MEAS RS S S v FECHY, 4~ NIH
(National Institute of Health) »SEELTWwW2 27525477 VMEFIHLE, F
RAESBIe7z—X1BEVa—Ay 27 LT [UNIX 2= FOfEVT], [vi
IF 4 S OENH] OBFEERT Lz, 20%, 72—X 1Y A7 2OMTRERIC &
BHsEERE, US 7 7 3 UAOBHE, AHAREENE LR 747 Y M=k
DR, 87 =Y AALE, Flea—RAY 2 7OBEI[Y 2V TRs T3V,
[CEEFurS 37 270, EREEIA7 = —X 2 OSEEKRT LI, BHES
O A5 i% [LearningNavigator] £, 2—¥HEFCFALT05,

AR5, %3 LearningNavigator DHEE .M T2, DA 7Y =7 MEAT
uro sy /EECH+EHALLER, C++ OB X UHREE RN, REICH
SAFADKL BT Y 2 MEEH L —F >~ Object Manager DEFEIZ DL THE
+2, RBATY 7 MEABEBEL LT, RHEAEHRT—IBLI IR, 4V
AT VALATY 27 b Lo izREENVL Dhd 505, AR TP 0 Bk
o,

2. LearningNavigator O %
2.1 CAI > RT LDHEE

CAl ¥ A7 Al —BIcH 2 1R T & O nERr SHERENS, I TFEHEEA VY

72 =21, CAl VAT Ak > TEES AT AEH (RSP 7 A @S ¥
WEEOBEOEREITS. T7FA MELY TRELHH, BEELVFIAINSG. &
HESE Y 2 —VIZEEEOTERI (BFERE) IELU T, WICRTT 2R T

2 EEEERET B EAE R, HEPEM L Lo RFEEN S OERITHET 54

6%, FBEORIICIE U HEYZ2HER (KR f5# ; Knowledge of Results) %

ER  BRTAEEELNEE shB, 2EEET NV (Student Model) B3FEEDOHE

R A EE L7 b0 EFRRE R TRS) T, A—/v—v 4 « 7V (Overlay
Model), /3% — « €5V (Buggy Model) %, %< OERFHEIRERESN TS,
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Fig.3 Structure of frame

B EY 2 — VSO T A MR ERT 5, 8 & L TERCRR TR 2 HE,

VEiabv—=yvarokborursis (ELHEREE) SBFHAINIBELH 5.

CAl Y A7 AR FDEREAC L - T, EHH CAL (Traditional CAI) ¥ A7 A
L 508 CAI (Intelligent CAI) ¥ A 7 AD D ZAHET 3 2 23T & 39, EHi# CAI
Y A5 L% AFOR® (Add-hoc Frame Oriented) &FESBE L H5., HIFYCAI X
7 ald, ATHRERAZEORR L LTEs B 2FIAL T, X ARSI LW
2ENNTES CAI VAT LAOMBEEREEL TS, ZOLDOBEEEM VLD
DPRESNTVEY, EFRUE - HERBOLOMZLAET, FHRAEZEAET
FREIA TS DR, REFHAIN TV 3DIRIEL ALY AFO B CAI &~
AT LTHS,

AFORI CAl Y A7 AR 3 IZRT & 512, FHPT A MG, 20 FRRIG, Kt
WIG U7z KR BIMP ML (7 v —2) EHEE2—D2D7 - L LTEET S, 20
F—# %7V —A (Frame) FFERE, 7V —ADF| 23 —R W 27 LIRS FHED
RIGZIG U B2 HMEHEEITI 2L TE 50, BE 7V —22ERCERT S
ZERE->TEBRHEDD, Liedo>T, ZERABEIHOHUD 7V —LDFE LT
BEEINTWS AR LTIY, ELFFEETNVRFEFFSL 7V —LHERFEE 7Y
VLB Lo TREIN D, LI EATED 28, H0PTOEMERZEY
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AT ABEBEINTO IS REBNBERICI— AV 2 7ORESTES I LVIR
FizfEo, L, TRTOFBHEECNLCHE-NZFRL52L, gA—-7V
—ARIT A MEEB L URBICE U ARE7 Vv —aERESBIEXE 2T,
EZETAMIBEREET AL Lo THBEE7 V= bEEL 2T RIER S5 %W
Lo RFHEOBETESEEL 2 5. '
2.2 LearningNavigator OIS & #EE
2.2.1 HEMHED2—IL
BHEY2—VER4CTET LI, FEEHEAY VU —7, B, 77X MEE,
BlsE, B XURESSroBRaNS, FHERRFERNEFL Z0EK L~V (1TH
BiE) ko THESNG, — R EIEMC AR & BEOBAD 5B ER
TE 5, ¥EEER Y V-2 TR, ¥FEEEOTRE L CEFEHMOMEsERS N
TWw3, fF3h, a<r 2 COMBEOFERA, E/FEEE2ZWHTLHDT AL
MESSEFYEECHE L TEFEISATHwS, BEEZHEBCHT 258822
VP DL HEL, FEOBEATERETAILNTEL LI L., &5, M
POETEY L NER FOB THERTE L LIFERE VAR L, LEELT
HBHOY 4 VP 2HE, UNIXRPVIizF4 7 Davy FBANTE S, RoTy
ATFLDT 7ANVERHBRLTLEDREWE S, Y2 DY Iab—F2HAELEZN
PFELTWS, g/, COTarS5 3 v/ EGE2XBETIROOCAYITIIS
B9 L7:, FEERER LSO T2V 840, VY7 ol ERRE T
ZOEEEFTED, D4V F 7V IRERBOT TS 7 L0ETEHIL, &
BEOFRRPEE2{TW, 7Tl S5L2HITTEILbTED, £z, /177
IUHEITELI—« Xy—YHTRL,

7 A + U

——e— RHEIME

X 4 $HMED 21-ILOER

Fig. 4 Structure of learning materials

2.2.2 PURABES 21—
CAIERD BN TH 5 FEHEDOEBRRICIE UL EFEREERRT 50K
ik, FEFZOBPBREIGUT, BNCROZFERPRET 2HMBLRL RS,
F 725 B REONMRME - 2 EEH TN L TR, fMROBECECFEEED
BB LB LS, INBERODIEVEOREICE, YRATATRERL, FE
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2.2

2.2.

HEHINFEEREEREL 2N FE 2 ED AN EN D 2 BELEL SIS,

LearningNavigator TiX, ¥ A7 AT EB L UFFETEHRMOFE YN TREL BT
BRI L7, Y AT AFEREHCR, REEFTREEFEEL Y AT LOHRE
L, N3 28 203 5, FEHFILBEHU T, AESFSESCH8EE2BLEY,
AV FHBIVRCERBSI VIV IHAY 4 Y Fo2FIBALT, 2BAEE2EBL*
DHEREITI. YT HFYEEBENT 2GR T LLEAT, 7A MIESER
ahb, ZORIGIIEUCIEZEZE « FE2TOROFEEESRES NS, ¥Y
IRFRFEEEEA Y V72 2FAL T, EHORE L 3T LA ¥ Y EEREEY
a—NHT5. BERETNTY XLk, BEYO [HE/ SRl 2848 L.
EFRTVTAMCEST, EHEEZLDOVTF 4 2 A REWL, FEBORHRARCIE
Chx#ZEbTEsL3ZLk,

FEEEFHNFEY TR, V4 Y P RFRENLEFEEEDO A Y b U — 7 M EHL,
EROFHEEBER VAL L> GEIRL, MIET2HMRT A, FIESESBL L
VBoFEELEDD, YATLAXHLEEHFFHRZ, TEORSEATUIBELZILBT
&5,

3 EBHETL

FEHETNVE, BFEERI L OFR/KERERC & > THRRR2HRRT 5 4
==V A EFVEFER L, KRIERIZT A MEIBEANOKS, 7 A EEOZEIRE
Ezshlev =4, RERKSE2FHL THBERT AL,

4 FPEA>9T7z—R

FBHEA VY7 2 — A1k Motif* 12 & 2 GUI & L7, B3 fIE, AEfgEosmg,
FREFCLIERENE—DIHERTITI 2 eNTE, PRLHFTE3, vvR%E
ROIBRESTIRETH D REH L E L, M5 XEFHEA VI 7 2 —ADFIETT.

2.3 C+H+RANER

EYRATLADBRBIZOD7 = —XCHFTEMLY, 7 =2—X 1 ZHRNFECO
FRZENC, 7x2—X2 TRZOBRICETL ISR B PBEBEMETS o T
b5, FOLOREICYL->TIR, YATARBEEPRSFELEELEEL L.
VAT ADHREZ DWBT—HREDHTZBH Y, N7+ —< > AFIO>LTHHET
BHEMTER WSS H o7, BREAVSRFADE L, OJT 2¥h-BE%E 0y«
Zhevofil@NH oz, TOXIRERNSEY 2T - Fuss3s v/ Sub
FACY T Lo AR EBNECA 7Y 27 MERT U S IV SEECH+ 2 A
L7z, 8EABF0/ 9NYER BRHO—DTh o7z,

A7V MERAIZUS T IV, TS eFEg2h» T et izt
TES a— VORI EED, LrbEFOEY 22—V 2RARI OBRERER L &
52, WEHEIAEDLRED XL >TEEROBVWY 7 by 27 2R T2 %
HE LS 5, -BERRCERIBEME, SROBUEPBIOEMTHEL, FhIZ
FORBERFELEI LWIEMNTHE, 7 7Y=27 MEAF U5 3 v/ EEE
L Tid, ¥4t TIPPLER/UNISCRIPT ®¥u vy 7 A#iz & - THF X iz smal-

*  Motif {2, Open Software Foundation DB #ETH 2.
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YAFLAEH
Yanrursi vy

MEE : XROXOHMSELLHOEHRN,

@ = OFHFRRERE. v = AL E L - v 3R] |
BooiTha. ;

(] v = voFHEaME. fIEHSLCERE NS,

[ v = »ZBROTHEEL. nr 7Y b E3ETTHS,

[@a77Y H,'ct) ¥ = VERERIT LBORDR &
—hF 4 kY V)'F(D .profile iCfdlot INDP")\?J
T%Xﬂu%)&hzs o

Oasmaoy-rgpud. ERHSLEEEIND,

[EFET| [k v F &R [EXHDYE]

H5 #BHEA97z—20F)
Fig.5 An example of student interface

ltalk 3k {HIon T3, U000 ) —XTHATES Z EBNUARGETH-
etz CH+2EALL.

6 i LearningNavigator CERL 27 7 AB IV Z2OMHEERT, 22T, &7
FARHKBDT —F A NBLU A EKITIEES 7 A Generic ZBEL, I
EFEL T, Generic KEZR SNz TF—F  AVNRZEBA TV 27 bzl T—Ric#Ey
4T 5N 5H50F (Object Identifier ; LAE OID &BEEET 3), (7cA 7Y =7 FO&E
Ry, HIRRFEZITILODA U NEBRENEHEINTVS,

FHEI FACRFEHEORBK (KRG, a2 - RRERE, - ), Aa—ATE
DEBFRE(FEBFE S, FEP, RFY), gRFHFPOI-RCOWTRIEREL
TWBEHEEAX 7P 227 bDOID bk oeF—F « AUNNEHFEEINT WS, a—
A7 7ARIRA—ARA, 3—ADFHEFERM, B#ET 5 HEA 7Y =7 b OID
ENERIN TS, FAEFHES 7 ATIIHESR, AEONHEEDT —5 « AUNE

Generic — lis-aliik
(K7 72) = ATV L7 MO
1 % ok

” T A

s

LN
B I |%zH::1'.'ﬂ

[manses | [%ﬁaml

6 27RXDERB
Fig. 6 Hierarchy of classes
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RRFEOBRARRTRT 2200 X Y BE, FEERY 7 ATREEROKA, #l
RERBFHEEEA 7Y =7 bD OID, NET 2N, GIE, 7A MaEA 7Y 27

FDOENZENOID, F7:FEHEEREFREZEDO A N EE, BRI UHEY 2 A
ISR PIE DR, B LOIEORRETI oD A Y NEARESER IR T
%3, 7R MEE2 7 A CREED R, FRF, EE, FHEEORIGE »Wol7—F -
A V322, KRIEMAER, 72 MEERR, RIGATT LV ole X VBN ERS
hTns,

2.4 C++ex7oxo MEATRISIVY

C++13 1980 4, AT&T @ B. Stroustrup = & » CEEF a hiz, U7 5 AEEH
AJfE% C (C with classes) & UL CHIETIF SR Tnizds, 1983 C++L@mfdh,
1985 FE AT&T »H5ERICY V- &hiz,

C++i3, C THEINBHEEDIZ NI, 7 7 AER, REZ 5 ADFIH, HAKEE,
F— eFHEZOL 7ML, Avk—Y e Ryy v Tlwolet 7/ V=7 MERT
uysIv/ERELTOREELRD, BITHERL LV,

LoL, FEDS, 22T CH+DATY 7 b 7OHEERZITEBI LT3 L,
VA REF Lo e ERW T — 5 BICHIET 2 7 7 A RERENER L 2 ITRIE
ROEFTHEMBRKEL, I 7Yz MERATu S 3V TRIZ IARZHHELLZ 3,
EXNLMGELSS L UDAEIATLNRE, V7 MY o 7HEOARZERT 2
ZERY I 7 ORBAESHETES (—RCIDO LI RIRFEEI FIATA
77V EEE), SEOHABTEC+H+TEBEINTWE NIHZ 7 A54 77 Y 25|
FlL7, NIHDZ735A54 75 (LAT NIHCL L 87) i3KE National Institute
of Health iZ X o TERE S, N7V v 7R ALV ELTREBEEINTHWE 475
T, CH+TAT P27 MEATU SISV I RTIDD 7 FIABERERZL TS,
7z & 21 E30F (String), Bff(Date), %] (OrderedCltn), #E& (Set), V& b (List)
HOHEWNE T — SBT3 27 5 A#, 7 ur R (Process), A7 Ya2—7
(Scheduler), # 22— (Queue) Vo7 7O ADFFEICTETE2 27 5 XA bEHS
hTns,

3. LearningNavigator OEit
LearningNavigator D&Y 2 — VR ZK 712, FEY 2 —VOBEERUT IR
ER

1) View Manager:----View Manager (L& VM LBEECT 2) WEHH DA >
F7 2—ARKTTEEY 2 —LVT, Motif OV —F v bEFLTEREINT
Wh, BEY 4 VY FUVBIURS VEFEFFHRRCRRL, FEELOOKRY v
EIZET B4RV P e NYRIRES2TA TV 27 VEEN—F U THD
Object Manager Iz X v 22— Y #%(ET %, %7 Object Manager D ERIZIGL
CF—F %274 FORFERT S, VMBFEEEZ LIEHEINE LA T,
Object Manager & iz 7 vt AMBEEIZ L > TREEN 3B,

2) Object Manager:::---Object Manager (UAf& OM & BEECT %) BRUT W RTH
BEZFED.
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.'ﬁﬂ.; ........................... View
Manager 1 Manager n

Object Manager
A

I I d

ObjectBManager v ObjectCManager

[ 7 LearningNavigator DEL 1 —JUEEK
Fig.7 Modules of LearningNavigator

7Y 27 bDER, TIHHEB X UEAITF (OID) DFY

A7V 7 bD2REE~DARS

7Y 27 bOHIK

AT VED A=Y Xy S

VM L DRAE

fthr— g Ep OM & DFRAF

BROFFE» ATV =7 PHEAFIAETHEL T ODA vy FHlEH
OM BY—NZ L ZEEENZ UL AT, FEHEHEDIRMCHo 0 UHEHL T
B, OMBEHENZ L, TXRTOF TV 27 b2 REW»OAEV E (OM D
Fov ABHAN) Cue—Fand, LKL, I0LEu—FE&n3A TV 7 bi2id
FUHKET S50 FEHEEI LoFERELT A MECHT 3 RIGHE) 38
Fhizwn, FHFCERETEF—F2EEB LA 7Y M3, FHERHBLILE
HWESLZO—RENE, 220D, 7547V N/ Y—NOBRETTHLZ0—K
MEFEET 2R RTERE L,

SECNSNCNCNCNS)

R ATV ok . -
OM D J85f HNATF B B TP &%

E 8 OID o
Fig.8 Format of object identifier

4. OM OZEEIZHOWT
OM 12 C++ TR IN TR WEEZHARANEEY 2— VT, T—FX—2A
SHY AT LAY T 2, £7-OM & VM, OM &t OM [EOHEERA %2 7 v & A&
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NIHCL
Object
i
NIHCL
HAA T TA 1
f I I T I T 1
Generic Oid Idef Message UdpDesc ViewDesc Thred
e a2 I I I ]
I CMessage I DMessage CAMessage MSMessage

U AL

X9 OMTERENTUVLEHISR
Fig.9 Classes using in Object Manager

Biek-oTEHAL, 2:2EVMEOM 22 v b V=27 2 A4 L0 ERKETH
RAibstwvoty, 27347 MY —EIOEBLEREL LT3,

DD BBEEER - OM OEEHER CAIBE Y 7 X (¥FE, 1—-X, ¥H
HEE, - ) DA YE T x2—A, TORARERE, YNVFAVY FEHEOBRA»S
EAT 3.

4.1 CAIBEIFREDA9T—R

OM DFEERXHI: VK IXRT LI %7 T ABEEH L. OM O EEI TR 7
ZATHY, CAIBGE I SR LRFT 22 I OM 2 7 A xES, CAIES# Y
FAEDA VI T2 —ARFHALTWBEOM 75 ARZBUTOLDND 5,

4.1.1 GenericZ 35X

NIHCL @ Object 7 5 Adp 5 DIREZ 7 AT, CAIFEEHI SADRHEI T A L5
Tw3, CAIBED 7 5 A%, BFID7IADWEZ AL LTERLZTNIER
572wy, Generic ZIZOM DA > ¥ 7 2 —AHA VU BEABNEZE SN Tw 3, CAI
M#EDA 7Y 7 b, TOXNEHENLTOM OEEEEMERT 2, OM k47
Y2 vP~DO&E% OID TTH. DA 7Y 227 DAV ERERVCE THER
X, ZOA7Y =7 bDOOID 23| & LT, OM OHET 2 FEHE S 2FFUHT.
Generic 7 7 A1Zix, UTDOX BB EHRIN TV,

1) iCreate: 4 7Yz 7 + OEREBERT 25T, OM &% ¥ 5 CAIE
P2ADFTY =7 b RERL, OID 2 VRS, A7V =27 MIRIZARRS
Idef 77204 7Y 7 b LTEEZN, IBROIDTY 7R85,

2) iDelete:--OM XL TA 7Y = 7 b DHEIBREER T 5 2 >/ 88K

3) CallF7Yx7 bOAVNEEEFUCHTEKT, BRVELXERT S L&,
H5VIFFEIAR LB 2 LB L T ARICERAT 5, OM IZBBFEUH LT 3
5D%FH, TORVERZFHLAOL 7Y =7 MIET,

4) MsgA7Y 7 bOAVNBEEERVHEITESHET, BOEZ2ERLZL
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L&, brVRIERMAZAE 2 LB E T ARFCHERT 5. OM B DOEITHHE
T3 20%RFC, SE2FHUARES.,
5) attach--VM D227 ¥ 3 VRS 2ERT 5 2 Vo Bl
6) detach---VMRMD X2 ¥ a v 2B 500 2 B
4.1.2 OidZ/ 3R

OIDiRA7Y 227 MEZXONBBRINFT, YATLH (Av M- R) T—E
Thsb, 77 A0id i3 OID DEBFRFRFTEDDT—F A3, £7: OID RED
72D AREAENEREINTS, CAIFREF 7Y 22 b BERESND L, £0
OID #EH T34 7Yz "V BREREN S,

4,1.3 Idef 25X

75 A Idef 2i, A 7Y =2 b @ OID, 2REFZ], 7 NV A, 2REEEDT7 7 4
Ny, 77ANDE—=FBIUIN—TIDEDT—F AN, £72REEITHT
ZAHRSID DDAV NEESERINTWS, 7927 b3EREh3 L5
Idef DA 727 bHEREN, A 727 VDT P VAR ef DA 7V 27 M ICE
s, METIZOIDZLVZUT A Idef DA TV 27 05 CAIFELY 7Y x 7
FOFRVARES, L, A7V bRAEY LZEVLEEITIZ 2 KREED» S
HRAEN, FOTRUVAEXNRS, Idef 77 A%, —ERHEIL ERAE WA
Y27 MIAEYDSEIRRL, EHFE&NLA TV 27 FZOWTIX 2 REHEICTE
RE1DDRA YNBSS EREIN TS,

4.1.4 ViewDesc 75X

VM 28730027 5 AT, 7 4 ¥ KU DERAF % HAVT attach FECEFEUH
3 & ViewDesc 7 5 ADA 7Y =7 M EREI NS, ZOFTERS TV 3HHE
BT VM Izt 3 2 8453 T8E L 72 5, detach BA%c & - T ViewDesc 72 5 A D #F
7Yz FNIHEREN S,

4.2 70EXRMEE ‘

B% Call 8 & U Msg 2T 2382, Yo AEMWCHEE T3 OID 2R{2F
T2 MBEELZWHE, OM XAy bV —7 2K 2D OID 2K24F 7Y 27
FNRIEET B2 EILEVEDE S, Zhici@ UDPO7u—RF A b Ayt —Y
BEVSNDE, OMIZA 7Y 27 b OBRBEERB LU OID # UDP O/ 7 v b W
TAy bU—2REYHT, REERE2ZU 7MY — Y EOOM ZBHD 7ok A%
Mz E3THMET2. ZYT30IDOF 7Y VBFEETHIE, TOREFERE2H
L7: OMITES, OM iBIREDH o Iefir —/S LD OM iZ X v =Y 2K Y, HAD
MR T 5, AvE—YBRELNIOMIZAV Y FERERL, ZYTEL TV
Z NEIEREST, —ERUE S MY — kDA 7Y 27 N OFEGEIEF v v
vadh, FRUBOZ2BTIZI7To—-FF v X b« Ay —YidHIhiawn, 07
O ARBBEDLDIUTO L% 7 7 ARERE L.

4.2,1 Message 77X

Message 7 S AR F—F A vNRELTI254 7Y DIP 7 RV A%, £72{R4E
% (Virtual Function) Do_Message % EB&HL T3, DI FAMSEFI TA%E
HHL, BERT—F - AUNBLUMEEREET S 12L>T, OM &£ OM, OM
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EVM Loz R 37ur AMOBEEB2{TO 2N TES, COEBNTUTOND
DIREZ S AREBHE L2,

1) ICMessage:CAIBHEA 7Y = 7 V2R TARFER T2, £ERT24 7
Sl bPDITRABEEDT—F « AvNEF|EHKEL, OID 2ET.

2) IDMessage:Z 7Yz 7 b BHIBT 2ICFEHT 5, BT 247922
D OID 25| &# & LiE D fHIZ &Y,

3) CAMessage - --CAIBELX 7Y =27 bD AV NEREETTR, 79272
FDOID & XU NEIfZEF I EHE TS, BRORVELZES Z LN TE, UE
REHAR &2 5,

4) MSMessage:*:* 727 bORA U NEREPFUHTBESERT S, £ 7
P77 bOOID LBEHAL R EHE T3, BAEETORYEIRBS LWL, JE
FIEADALE N TIRE & 72 B,

4.2.2 UdpDesc 73 A
OM & OM, OM & VM HOBEFE 2T 720D UDP R—bt k%7 v b B LU Y —
EAZEZELTWS, Y—EAELENFA—F L TUdpDesc DA 7Y 27 b %4
BKT2E, y—ERBD7y bBERIIBENTEEL i 5,
4.3 2ILFAL v Rl
OM iz A R> MREBEO 72 ATH D, BB LUNEL5DOERIHLAV Y
FE4ERL, ZOAV Y F2ERETTS. OM iZ—>20 UDP #— bt L —2D TCP
A— b ZAEL, OM O A4 Y —Zid select( ) Y RAF AT—NTA XY F DEE*
fFoTw3s, UDP (723 TCPD Ay —YMFEL 2 L& H OM O IZBILE &
n, Avy RBEREN, 7927 bOXVAEERRIERS, ALy FIZFOLML
ERRDL 2 EHEET 28, 27V 22 VDA UNEROREOEWER T 20 3208
EIT5 2B TE D, 12k 21, iCreate 2 UHRIE, Fzicd 7Y =7 bBERE
f, ¥7zattach #HEUVHT IR L>TImRERV 4 Y FU R I L83 TE S, fit
DATP 27 bOAVANEREZRUTHETES IR Cal ® Msg 23, wVF7 4
YR UHEEDO L DCUATD 2 7 A 2EEL .
* Thread 7 7 A
OM BHKE—2D UDP #—1t & —20) TCP R— b L TERE2H->Tw
%, R— bZUBERSEL &, Thread 7 7 ADA 7Y = 7 v 3&EREN B, T
DAT27 " B—DDAVy P LUTEET 2, BERBEETZIELEO0MIZ
Thread 7 7 ADF 7Y =7 b (AV vy F) 2EKL, OM DR 7 Y a—F 2B
T3 A7V a—FRIAFRCA vy FICHEAZET, AVy Fi3Z4 by xA be
7aL A (=207 0 AZHNTHRMCEEYT 5 7o R) & LTEET 3.
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Abstract With the use of object-oriented technology, the authors have developed generalized software
libraries (called Xmpp and Mui) designed to be used for creating graphical user interface (GUI)
programs that run on the UNIX X window system. Both libraries, which have been developed for the
benefit of the application programs nbw under development by the authors, provide a set of classes
equipped with basic GUF functionalities, thus enabling applications creators and programmers to
develop GUI programs through any combination of those basic classes. If they discover a functional
deficiency in the classes provided only by the libraries, then they are allowed to create a new subclass
under a basic class, to which required functions of their own can be added, so a new class can be made
where both basic and customized operations are jointly present.

Windows used in GUI programs consist of several items such as button, label, icon, and so on. Xmpp
is a library that defines these items as classes, while Mui is a library capable of representing and
handling all data structures as objects. This paper is intended to report the development of the two

libraries with a special focus placed on the main features and functions that Mui has made available.
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Abstract Inrecent years, expert systems (ES) have been getting into a higher level of applicability as
one of the problem-solving methods in the form of their natural integration into traditional techniques.
In addition, the ES prototyping approach, now accepted as benefiting new applications development, has
also come into more frequent use.

This paper is intended to discuss (1) a method by which to integrate an expert system into part of
the conventional information processing systems so as to provide an environment which facilitates
efficient ES development efforts, and (2) existing development support tools and instances of their
uses, as well as (3) perspectives for future ES development/implementation support environments.

Varieties of Al (artificial intelligence) technologies now available, including expert systems, have
proved to be instrumental in producing intelligence-oriented applications. The author’s wish is that this
paper can be of any assistance in encouraging the more practical adoption of expert systems in a wider

range of applications.
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Specification Language Z and a New Style of Describing Models in Z
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Abstract The author first introduces specification language Z, and then proposes a different style of
describing models using the language.

What Z supports is not limited only to the description of software specifications but covers all aspects
of software development effort’s. In this context, Z can be said to be what is called a language for
software design, but this paper specifically deals with the aspect of Z being a specification langugage.
The major focus is placed on what the point of view is, which is assumed in Z for comprehending of
object worlds, and on how naturally the schema notation available in Z as its key role can provide a
technique for modularizing and re-using common parts.

Z, which provides a high level of general-purpose use, allows varieties of model description styles to
exist. The author’s pending question is that, despite this characteristic of Z’s, sample model description
styles as seen in several Z textbooks already published are quite alike for unknown reasons, and what
is worse, are far from satisfactory.

Then this paper points out where the author feels uncomfortable about those samples, and suggests a

better way to describe models through showing the author’s description of the library problem.
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SudEpiz iz, REBTRRLAERESUHEGY) 27123 5, TR, B
DmE (R) OREH (ANDHE) 2BWT 3. 22T, RiEMTRRLAE (&
¥) Mo T, BRNRIZOWLTHRT 3. FEMOEEST TR &EHIFZEET]
B2 THS, AHEILENRINE, JIRETEV,
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IONAF—<DImBERTH 2, BEBTESESNI-HELOEHR GIIF) *»7%
DAF—DRFP LD,
2.4 RAF—TDioHF

AF—<BREOE—DRE, OBROBREHEBV LAWY, ZOREHRT
5Z2LThHSB,

X.1 FE#fE POINT b LINE #*Fi50H& LT 5, TORBIRD X > E\EL,
[POINT, LINE]

FMEDEGLRERL 27— MO LT, BESHESICHY T2, ZOLE¥E
HEHRMAIRDOA F - TCEETE S,

— PlainGeometry
~is0n_: P(POINT x LINE)

Vp1,p2: POINT | py # py e (3,1: LINE e pyisOnl A py isOn )

POINT X LINE {2 POINT ¢ LINEDER, PXizXDoRFE£ES
P (POINT X LINE) OEH, LidoT,

isOn  POINT X LINE
BY 51 isOn ik POINT t LINE £ DBAfETH %, B _isOn_ L H 2D,
sSOn BHEOERTHE 2L, DE V[ XE isOn DRI B2 L DR, O F
D, EEDHp LERODER IOV,
P isOn L (p, 1) € isOn

. 1sOn I

L5,

BB SFE-TwB 2 kiR, [ZHEEIERS—ENCEET 22 L] Th o,
X.2 BF5 EEOBRFRRIROAF—<THRET 2.

Point
z:2
y:2

E—RBICE2 L

— Point
z:2
y:2

0Lz
0<y

&5,

X.3 #t5L2a—F NAME, ADDRESS, DATE #Fi50DH%#E, T hbbERF—
FRILT 3,

[NAME, ADDRESS, DATE]
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D&, HBVI—FRBROIIBAF—<IR 3,

—#RLa-F
name : NAME
addr : ADDRESS
birthday : DATE
employedday : DATE

X.4 R&H maxsize LTOFLITY] FHTTOEKRERIFEOES ITEM O
HFELT 3,
[ITEM]
maxsize BIEDBHTH 5 Z L DRPDOHEFH 3BT 2.

— Queue
queue : seq ITEM

#queve < mazsize

1) RSN quene 7313, seq iZEEERTF, seq ITEM i3 ITEM OEFEOFRI|&
ROES., LizdoT, quene it ITEM OBZOERYIZHIZHED,

2) HREBRESOEZRMEETHETR, 120 o# queue X[ quene DR S L.
FRERIE [1FBTFIORE I maxsize LT TH 2] OFR, ZOfRFBITIINHIC
e T REGREREEL TS,

X.5 FHITIINEB BT 3R

__EnQueue
queue, queve’ : seq ITEM
i?7: ITEM

#queuve < mazrsize
queue’ = queve” < i7 >

#queue’ < mazsize

1) PR\ BIFFNSEMTREANT =5, 2O ITEM, Ah7—5 B3 %
F20NZOMETH 2.

2)  quene 3T DEMEE T RIOME, 372 b b HERMAT, quend’ 3 DRIEERML 72
BOME, TRLbLERELET. 7942055, 2L T, FEMEIHiIEEX
B3 3.

3) AURERICHIHIREDSZEDAUA TR B DR, ZRHFORETI(AND) 2EHKT 5,

4) B—DEMFR [ZORMEERITS IO/ BITHI (quene) DS BSFKRFR maxsize
UTThs] 2 DR,

5) HORMOADICHZ RIOOFIOBEEEELRIE. 205 2 OHFIZRMA
i&, [quene’ (BIRMH) 13 quene (BRHH) L <i?>ELOHEETHZ] LDER,
KPP>R AN I 20H—F, B3 31z, TR quene’ HTIFIHE quene DRFEICAN
HE 228U THs L 2HFEL T3,

6) FE=D&MFIR [ZOREORTHER, 22 VHBOBEMERD, FHHTFORSE S
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BARE maxsize AT THS| T 2BEF LT3,

N EIAT, BORHFRIDEETIODRES S, R iZhquene = maxsize
TY, ZOFBFEZHLLTLUEIN, TATREE2EMLL I8, s
Hqueue < maxsize LD B RE TIZR VD,

INT—RARELXZZIRW, B2, BZ08NRE2EET L E, 2054
#queue < maxsize P3E»rND,
Hqueue'
= #(quene ~ < i? >)
= f#quene + 1
< maxsize
L7z23-5T
fqueue < maxsize
T X3, BEO LT fiquene < maxsize TELX 2 RVH, EFOMRET
X, 2oz s, b5 23 Alquene < maxsize EEL RETS,
X.6 FHITHINEREE 2 HTIRE

__ DeQueue
queue, queue’ : seq ITEM
il : ITEM

#queue > 0

#queuve < mazsize
quene =< il > “queue’
#queue' < mazsize

1) queue & queue’ ZFFHITFIOREOHAE & FE(E,

2) 'RHAT—F., AT RCBLT | 2208 Z DKR, 18D
DRI BZDH», TOBRBTREEDLLSOR Y, ZZTIR, LXEHA(e
ITEM) 53 Z %2 FET 2120,

3) 3T, AEFEHEHERIVH T DR EBTINE >R TIEIES2, ZORF—
T DFREE, ZOREEIFES T3, HAHE quene ZBT 5 HIRGZR
3.

Hqueue > 0
#quene < maxsize
ZDE—DERET [FBITFINESIZTIERV] JEEREFLTRS,

4) Wiz, IOBFRBLAEERTHS, R LT, PEINLHI I 3ERL IR
LITHIOABEHEBE RO », & 51, FLITHOBKRMED, FafE» S %EHEE 2
BROZERD DFNZ R 2 D5, SRR Z DR EED &L D IKEERL T3 2 5,
H77 i 1 BRAE quene’ TEBT 240R G2 R LS.

quene = < i1 > 7 queue’
# queue’ < maxsize
B—DFRHOADITDH 5 =D DT OFEERELBME, < I>REH 2
2585, 3hiE, ZO—EO&RE,S, [{ | BFEFLTHIOBEFMEDCLEHEE
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THD] 2k, BIU [HBITHIOHEE quene 2> 5 FETHE 2RV KR HH
Bl quene’ W2 ->TWw3] ZEBRTENS,

BEDEDWE, ZTEHoWEbDTEEAF—VTCRET S, T3, AF—7 %

STHEENED XD THEREN L0, REAKESO2ENLEBRER T & v,

3. ZiZ& B
3.1 EFINOHRESR

HREERAEEL O», NREROETFVERE b > TEOMEKRE TS, 2t
ZIREEROERNREZ T TH S,

T, MFRHROEFV LR AL, T2HFENKREROETVETEBLI TR
00, ZHBETHRET 3 EF VL FREHEBET N CH 5, HRIEF 2 RERM L £
OMEAELE, BLUREHEBE25ISBITERECRT I LWL > TEFMEL X
HSEVIDTH5,

REE L IR R EERT 5 HEFT - ZOEOHE, RYBIEY OEOHO 2K
PREEEME VD, ZORBORF Lk 3E2 DEET -5 OAHNIIRBERF L b
v, Z TR, HROEET—F4H5 VI REERIZNT T —FBEFD,

REEIZ O VWT—E. UT, RERBZEMLZERL THES. REBEMLL IR
225 LIXLITIRBTHERT.

—fz, NRMEFEHO TRV, RENTH 2. SRERORERILELT 2,
EVWSZrThHDH, MFMFICR X FLE2HRBENEE S, ZoHRFOERICEK
5T, RFEMROKREHZE(LT 5, RRUFRORBEEL S I HRIFILHERLE V.
REEZ LS 5 HREZ, dIRBINREROFEEZEDITETH -1, HIHE
WWIRMETH o720, £ BEECRRREVSLABLIEDLLoLY, BEH
RENEIEHTH S, TROFHBLLTEREVWI ZLIRT S, Z Tk, BREE
BT 2EMHL LT, REEBOMZ, ANEHADEELTW S, BROEERICERA
ESNBZAHNELHDEREBOHEBETAT A I itk »>T, HREETMELID LW
SDTH5.

TIX, REE, S, BIUBRIEIEDRTI0L, wIFhbAF—<izL-
TRMRT 2, LR X3 3HBOREEMEE 2z shd, HBAOREEBR T LT
—FRERDETERAF—THEOREBERL TWS, HXORZDHD0IX, EE
57— 4% NAME, ADDRESS, DATE %DRI%£D,

X4 BT ORBEMTH S, ZORBEMERT 5 R queue 1272—2, €D
B ITEM QAR SR CiREBSMEEINCH - TR EFHIFMAFEZEEL T
%3, ZOBEKRT, MRS N FREEERBOTEFHFLERI L b D5,

X5, X6 i3FbIT5I08EE (BR) ofich s, X5 iPREHEB M TANIBD
%, X6 TIRRBHEB L THAND 2, ANPHAREDL > 2b 00, RERY
DI>HBT IO, ZhoEHETZONFRHTH 3, SRR, ASTPH
FIRIRIBE IO EAE & BRI TN EHIRG2FIEET 5,

3.2 Tt B K
ERU &3, Z iRt RoREHER € 7L 2007 5, 2 OEBELHRE
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RIRER ¥ —~, VHRHERXF—~, ZRCHERAF—<TH 3,

T

WZHARR 22V EFLEREILELLTYDLI RERICR 2>, ZOERE

HHNC & > TRT. FHITFIOHEOREEERTA LS,
3.2.1 #FuT5lnts
LT REZ LSBT,

c 5D EE (FHITFIOBRER)
* FEBITIDBZRAR

R HITFIDINGE

* [ LTS ORISR

* R BITFINDHE OBMOBE

* FH1THI & LR E ORE O B(E

ThHbH., CheHEETLTHLD,

(ITEM]

mazsize : N

mazsize > 0

__ Queue
queuve : seq ITEM

#queve < mazsize

— Queuelm'f
Queue

queue =<>

_ EnQueue
AQueue
1?7: ITEM

queue’ = quene” < i? >

_ DeQueue
AQueue
i!: ITEM

queve =< i! > "queue’

322 ® B B BB

Iy

2)

BUDICERINE Z L IIMEOEETH D, 22Tk, [THIE2BRT 2 EER
DEE ITEM 250K LTERL TH B, ZOEWRIE, £ES ITEM JEE
A5z 602 b0, ITEM OBZRMMATH 2D, ITEM BE¥D LS icE
ZAoNBD»R—YIMbEw, L E5RATHS, ITEM BMEDERTHS Z
ERRD LI CEL,

[ITEM]
Kix, FHITHDEAR maxsize DEA,
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mazsize : N
mazsize > 0
ThHLAF—<D—ET, NMEXF—TLV), AEAF—TESEINLE
iz, i, FhUBOLr Lo THRIETE S, ZOXF—<I, maxsize H?
FEOBRETHZ L EEALTWS, 38, INUBFLITFIORRETHI 0L

IR, EbSRV,
3) Wik, FBITHIORER ¥ —~< DR,

— Queue
queue : seq ITEM

#queuve < mazsize

ZDIREER ¥ — < DERSHZ 1275 —D quene 733, * DB ITEM DEMRTY,
seq XESERTF, 52 oNES(ZOEHER ITEM) DBEROERY |2k % /E
DHTHEEFTH 5, SUREROKM, [FHITINCER S ITEM OEROELD
maxsize ST THB L BHLTWS, T, XX HALR maxsize [ FF
BITFIORAR] LOBEWRMINZERL, 0L TIE X4 2B,

4) WIIVHAGRHARA ¥ —~

— Queuerni
Queune

queue =<>

@ ZhBRBFIOBEKREROA F—<, KRB F—~ Quene ODYBEED Rz T
ERERHETIAF—VTHE. < DRTFIDE, Fho, ZORF—<I
[REEEH quene DFIHHHIZZEF]) P EHEL TV 3B,

@ FHUHRCAF—<ZEELILE [AF—"EF] LI, [AF¥—<asi]
KOWTRBART 2D, Zhid, TORBEINLAF—~, ZOHER Quene
EFoL VDRI EDERATH B, hs, TIHIHLFET T, Quene DE
B2 DA F—< DRI, Quene DFGRER%E Z D R F —= DFRERIZ,
ZFo VEELZ LIRS,

® AF—~OFBHMEHENIERILTHEBCES T2, IR F—<E
BOEKRNIZDS, Rick &3 quene HSFGRERIT H 2 DT, FHEMITRH Iz 550,
INTEVRDIES I B,
bHLAAINTEW, AF—~ Quene Z’ZELTVENSTHS, INTINR
B quene ®EF L7 2Ltk 3, REBR ¥ —~ Quene HEFIA LIz, 3k
DEFDOFITH S,
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5 RIZHEDBEME AFHEREBORE (FR) AF—~,

— EnQueue
AQueue
i?7: ITEM

queue’ = queue” < i? >

. DeQueue
AQueue
i ITEM

quene =< il > " queue’

@ OMOLERRANEE, OfFOLERBIERTHS 2 LT Tk
~7z,

@ zzT, WD X.5, X.6 L REERTIEL Y, EBRRHS7EnRES 2k
BhpdE35, RO

® ZOTODHEKAF—<OHHEIL, EH55Y AQuene BAEL T3,
xRS 228, THERERKELS 2T, REBRA F—~ Quene  #h %[E
Bil L72A¥—~ Quene’ OWERTETZ LIk d, BT 3 &5,
AQueue 3B 21T, Quene 2EFHTHZ ENRETHRNS,

@ AF—<OFBMWEANZERILTHELCES T 208X ¥ —~< ko
$RANE DS, BRIz & 23 quene ¥ quene’ bFEGRERIZH 2 D, Bz R 7
5, INRNV—IERTREVLOD,

N—=IVERTIREN, ThTEbALAF—<RROEKANIE LT3,
IV AQueue 'L TWB I EDOMATH S, FEHIIBART 23, Quene
PAETIE, TOHBEREZ S VEDIALD S, [quene: seq ITEM | %5
Blizricid, FIC, Quene 2EET S Z & Tlquene : seq ITEM | %
HEE L LT3,

® Zhidd>—D, ZOTODHERAF—OFRHTITIE [FHiTFOEaH
maxsize LT 1 &0 3 FIHIEER R b2 6 208, TR TRFLITINFDRX
5 maxsize #BZ2DEFLTLEIDOTIRE LY,

FHFERv, I TRBTFINZDRAKE maxsize PRI VLS Lo D HE
BLTW3E, I AQuene 2HELTWAZ LOXA. HMIZERT 323,
AF—2 IR TR IFRMOIWMD A, #0056, Quene 2BET
% Z & THIEIRM [Hquene < maxsize] ®EXD A#H, Quene 2WET 22 LT
RIS THquene’ < maxsize] EIMDIAA TV,

® ZOZODBERAF—<IX AQuene IELTWHEHRS, 551, Quene
& Quene DEEEZTELTWB, b 2358, FIHIGRMEER F— =i Quene LI,
GELTWHLRYL, ZEh,

cVMRIRIR & & 5 R, ThEHRETZONTHREAF—<TH
5, ZOHRE R, REEHEDHET NEHWKEL2FIIET LTI VDT,
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REEX F—= Quene #'BETHIITEWN,

« ZhiextL T, HEBME AERERSIIREBHER2H S BME (BR) T
b3, LENoTENEELERT B AF—<TR, REXEIHBTI200
PHELZIRERZ S, REHBE2ERT 22013, REEHOH
ATl L BREE R L ide 5w, Z T, BRfE 2 R TI0OREE
BEzOLORFRAL, BREZERTCRSI4 L TEMILREBER:
HRET3., 22T, SOREBEHEZID AL DI Quene 2AEL, 77
A4 N BEEU TR ORI D AL 72 DI Quene 2 BET D, Ik —%
21Tt AQuene ZAETHIE L W,

6) #IHHb, HEBM, AEEERE. ZO=ZD20BRAF—<OEREX, VI
NHRER ¥ —< Quene ERRAT 2 2 LT, BEHOERTOVT Y, BBHER
DIRICDOWT b, TROREXRE > T3, Hiffio TR X.5, X.6 L Bib~xD
D, ZOMEEb>TIELY,

3.3 REoiELd

Z bR, SRR RERBETIVE L TERT 2. ZOREBEI OB IARF—~
TRET 3,

R L ISR 2R T 2HRT — S BOMEOHE, MDEZRD OMOHED 2HE
PREEEE L Wwotz, BEXOEEF—FHZITZ, LIRYEBHHEOHEEHE, 207 —
SRINBRE->TVREHDEEZL D, ZORKT—IZLZOREFIEEL Iz b DIHRE
R & — 2 DRI A &%V, REAF—<ORBEREERE bV, &8, 5
FTED, REEMEVIRELZBRREBTHEET.

—iz i, REBERIZ 2 OROMEZESFEND LIBES 2V, REBERDOEIZ
HEE S h ORISR T 2 L BBFEND, OEENZERIFRG 0D
HHREER F — < DERE 2R T 25, T, ZOHNEEETREREFLVWI I L
DWTIXTTITAANT:,

BEDEE, BTHOREAF— ROV TRTAL D,

__ Queue
queue : seq ITEM

#queue < mazsize

REBZS IS quene, % DY seq ITEM, §HIHIFRMEH
fquene < maxsize

Th5,

BET, RER F—<OREROSDRERO RSV IZBANIES S,

3.4 FEROEM = REDE(LDEEE

WRMFRIIREITH S, NREFICRIIELOHFEIL D, HREFRDORES
T3, HAREROREHB L5 B THRFLERLWV D,

2T, TOBERIFEIETMET 3, BERLI: & T, Z Tid, IHROELRITE
HEN2AHDEHDEREHBE2ERT 2L ICL>TEREETIUET S,

LIAT, REEHB2HEITI LY VI 2, ARLd, ZDHICE,
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H2 DIREELIZDOWT, BRIMEZ IFIOHEL ERPIE X L HBROME L BRFIL TH
HWeEzdhidz sy, BRVEI ZFOMEE T ORBEROFRME, ZILEROE
PEEE LIRS, REEROBAIE L BRESXFT S nIDREHER DR TE 3,
PE»s, BROEBE/ESIZT—5 1
« AT
< 5
< REEEOEHIE
< REEBOEERM
Th 3,
3.4.1 BATF—5naMFIL—IL
HREOERLEETIT2 7 -5 13@», Z TR, Lok s> 2@E07—5 2BEL,
FREFNOBEI LT - BOFITADLV—LEED TS,
s ADFT=%12i3, BB 2] OfFuBBF26>.
cHAF—%12i3, RBE [ OFwEFE2#S,
c BAMEREERZ DL D TERT,
s BREITREERIC I 4 A ] 2 THRT.
REESEOBIME L BREEXFTE 2L, ThASRA Y THB, ZRIZEST,
REEZEHOE O HEBARICEER T E 2.
ZHBERTRERORAF -~ CHRET S, BRAF—~ORMER LD LI %27
— 7 EERL, ABRRZREDLI R NS EERT 20RTTREIES D,
3.4.2 BZ (IBfF) AF—TDHFEE
HR (]fF) AF—~ORMEITTIE,
- REEZEH (FFAIE)
s 754 NMEMTL TRAEZE (BR(H)
c ANT—5 4%
cHHT—5 %
*EET 5.
BAFIcOWTRTA LD, HLTFI0®RF FEOEM] & [EEHFEEORY H
Ll AFx—~vORMEHIZIRO L S5,

— EnQueue
queue, queue’ : seq ITEM
i?: ITEM

— DeQueue
queue, queue’ : seq ITEM
il ITEM
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Eb5DRAF—<h
queue, queue’ : seq ITEM

EEATYS, E5508FLREHEBEESI S TH B, MR T, EnQuene 113 A
HNIBEEENTBY, DeQuene \ZIiZH 1 iMESEINTn3,
AF—<FHEITIR, HL ETHERTLbBRBEL R IR T 5 72 D10 LBk B
F—FEFIETLRITHS, POLIELT I EERT 20 TH S,
3 BH (I#fF) XF—7 0L
AF—DOFRMTCREROELC L > TREBED ST 2, XD
IORT—=IMBANEN, EOLIRTF—INHNINZ»R2TRT S, 20D
12, REBRSOHFRE L BRI, B X AN & A2+~ 2 HARM 2521
&,

BRI EWL TR, RG22 2OV —FRATTELZ L2 DT, T
HigefF L BHRRETDH 3,
BRUDRBRIFRMGICOWTEZ 3. Biliffrid, BEEMCREEROIHIE
ANT =5 BT 24I9%4FT, ZORRE 7T 4 LDV EEHR ! Offvi-Hh
T REERV, ZOEKEWIZ, —E TV & ZFOERINE I BHIORED TR
7258, BY 3ICEDBROERLUFORER TRIBRR S O BRIE & A b5 3R &4
BRETH B,

EOBRTERRMBCOVTER 3, FHEMFIR, BENIIRI 751 ADRfuIER
RIDMFOI AT~ 2% L b—2F0ENEETH 2, RERSOBRER
HABBEFHERANE LIV IBREH 200 2RET 2HWRGTH S, FOER
BV, TOBKROELEOBEROBAEZTHS,

ZZTHERBEICRI>TEZTAH LD, BHITHORE [HEDEM] & [FEH
HOWMDHL] A& —~DOMRFE BN TH S,

— EnQueue
queue, queue’ : seq ITEM
i?7: ITEM

queve < mazsize
queue’ = queue”™ < i? >
queue’ < mazsize

— DeQueue
queue, queve’ : seq ITEM
il: ITEM

queve < mazsize
queue > 0

queve =< il > “queue’
queue’ < mazsize

WA F—vDOFBOEREVIMFVRTIRT TIRAF—TDERAFID X.5, X.6D
LI ATEHRL .
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e, TRENOBERITO DDOEMFR, BRHKHELTHS TRLTL IS
B w2 b, ARRCIREOR R b BREGZ T 6 TRAT LTSI Z W 2 L,
Ph o b ARG EERVEDLL SRV EMHE I LE, REELTIRLY,
HHEAF—<OTRIELTOEZFRULETH S, Rid, BRAF—EREA
F—vE2EAALLS, MRCERTILDDRETDHS.
3.5 fHigoiEnalt = BRLBEIA
BORLURRzED T, ZREEOAF—<2EAAL THLVLAF -7 2431
T30 OEELOLHEAY, BECABLTWS, ZOWLO2E@ANAL LI,
3.5.1 RF—VEMHEFBDIBNERE
AE—IEM SZohiAF—vRTEHFELIZ L, bLDOAF—FDTNT
DAL DBEHTF R I AF—< 28T, BHFCRT T/ 4, ML, &
B, T ERZF, - EF08D5.
AF—= S %

r¥5, ZOLES R

Lixb,

__ Queue
queue : seq [TEM

queue < mazsize

D E & Quene 1

_. Queue
queue’ : seq ITEM

queue’ < mazrsize

L5,
BAENEE SHAF—<DLE
S [n/%, 5 In/%]
i1, S DREES rk CHICHET 24 n CRERI TR ORI AF—vERT. 2L
21ES [a/x, b/y] BRDED WD,
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—Sla/z,b/y]
a: X
b:Y
R N

RAZLEERT 2RI EE2ET 3,
LB HEWERZABATFTRINE RS 20,
xR T RTAF— SORATRIFNIT RSV,
* SDZDODHES u, v IEERHR, IURASGICEDI RS, u, vIZEUR TR
Thide 5w,
3.5.2 2F—2asy
BHEDOAX—<LeRERcHE L, Z2OXAF—<22o5 VMDA L I L2 EK%
T3, BEOAF—<DEERE2SEV TV R A F—<v RS, BEORAF—<
DRI RSB LTV BE R F—<DFGRERIZI D A s,
e 2
— EnQueue
Queue

Queue’

i?7: ITEM

queue’ = queue” < i7 >

EZDDRAF— Quene, Quene’ 2ITEZEL T3, THIFRDAF—2LFL, 7225,
SIREMERD, DL S B L ABAF —= Quene £ ORENIHE. TARADRE
L B OGO —4,

— EnQueue
queue : seq: ITEM
queue’ : seq: ITEM
i?7: ITEM

queue < mazrsize

quene’ < mazsize

queue’ = quene” < i? >

CIZTHEEIDE, WOLDAF—I2EETHLE, FR5ORITILBOR
A7 THIERER 2 was, Thnd 3EHE, FOBINFOMBZ—HLTuiiFh
sz,
3.5.3 A, ERF—THEARN
HHIAT 2HEORVAF—<EBRFE#EBAL L3,
AK) SHAF—<DLE, ASIES LS OHMELAETIAF—ERT.

AS

S
SI
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LD EnQuene ® k 3z, REEE L3 S THE ER) A3, LTRE
AF— ERERAF -2 7545 TEHiLIEAF—<2EET 5. BHELER
HOMERELLOTHS, AERTFEMES & EnQuene ZIRO & 5 1XET S,
__EnQueue

AQueue
i?7: ITEM

queue’ = queue” < i >

I biFT, AQuene 2 AT, —B TIRE Quene 2EH T2 Z LR TN S,
ZZTHEELTRLVOE, TROEFZITEZY, BED EoLBRRITAT
AQueue #/0E T2 . THEERONEZ LR, VX3 L&, EnQuene 213 En-
Quene BB DN T 2IRTREFDL, LW ETHHS, 0o, EnQueue
RERT 2RI IE, EnQuene BB OB FE Z Wi kv, SCROREFRFERHICE
ZORFETHH S, »L LT, HELEENEKRY 7 by 27 OEROREAEE 21
LT3,
E#H ESIE AS TR T, ZORGHE, RELHOHEHE L BRENFLVLED
HIIEEE SR F—< E2RT.

_=5
S
Sl

S =405

L WHIAII BT 2 0CEBIRBR), 6S=65 TS & S OERSBEFELVLI EE
ELRLTWL3,
ZOHEVEED, REREFLT, BICREEZREL TV R—bE2HOT 2802
PYRDOAF—wEBLLLE, INE2EET IR DVIEROBEF TR,
3.5.4 RA¥—<7HE
AF—EREEESFEH-oTHE TS, W DOPDRAF—EHEETHLE, £
NSO IELBORAFH L TRIETIEIR 2V, Fhsd sk, ZOBRIFO
BMiF—HL Tz Skwn,
BE— Bz S oS ERL. SR S ORRERDOEE.

-8
SRR

- (SDFBER)

*DOMDOIRRIBRET Sop T “FGHRERBETA,V, =, QI EGIIROE
.
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_Sop T
SDEFER
T OYFHESR

(S DEGRER) op (T DERER)

3.5.5 tBGEILEENICAAE
INETO, FHITINOHEBBMREOAEE TR, EXERBEL»EZ TR,
CITREFNELEZUOEREEZL LD,
1) 5T HA ORI, BRERE [F51T7IF) 2L,
2) HEBMMBTE R, EESRSG (EWEKT]) 2H77 3,
L&D, ERZTNOREENLEDAF —<IZRD LS5,

[ REPORT

— AbnormalReport
ZQueue

rep! : REPORT

#queue = mazsize

rep! = [FEHATHIHHT]

_ SuccessReport

rep! : REPORT
rep! = [IEH#ET |

EEAE, BELBORS % &A1 RealEnQuene i3IRD & 51225,
RealEnQuene = (EnQueue /\ SuccessReport) \/ AbnormalReport

EFHLED X F—< ORI RELBEOMAREBML THL E, tbEBREE
TZOWENELH R D, O, Z OWELEREEMED &, EIIRL2 L S s
DFIZ/NI R AF—<TREL, REAZAREEERS 2EMHE LTHEAIITHIT
L,

ZORIAI, FFFE-CHAESBERTVI L, B2, Lok CEENHRS
NEDTHENREART VI ETHS, TRIET TR, I—-F2HENTIEBET
b, TOHEEMEES, &, AF—<MBEELE NG, FlOMREMEAITS
v TEL, HEML BRI B IOEIRIEETIDOTIREWES I,

RELERBE DRG] — #Ht & E

HMEHEMEOHRIZ DLW TRET 2, 2h2EBL T, ZABKERZ DV T—D2D XY
AN ERRLIZW,

ZHERERIT OV TR I TREELDERENRCEIN TS, FIWELEHINT
WBERFNIZ, WOBRHEREET TR, THERT2HEABRZ, £I3P6HRD
ETFNEOENZHD Z 572, T, THERT2EROEHEFICONT, FDED
W ZABTHED»EEEICIERL, bhibhih DHERERLIL, WE
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R, ZARSE 2BV THEEELBO—DDIBRAS A VORETHH S, #HD
SR & U CCEE 2 o MEHREE R D EiF7:.

MEEMEI DWW TERLEMNS, Z BEBOFHEVEBEFERDL S 2 &, ZhREEDD

3—2DEHMTH 5. |
4.1 LEROWNPEGELE

EFNVEREINTEIbbhOEZLFIZ, BOERTONREHLW->TLEZ)
72, FOEAR, NREASHMRT VR I>TEERL LI WS bOTH 3.
20, MRERICHS (b0 F@E)] 2 [HRT7—F7E] THRBEL, WRMFcH
3 [b0 (@E)] 2 [H#hHRT—2 B EEH]] (instance) & LTEBET S, 2L T,
#ho BAFI 2RI L THRIREFEEL IS LI 0 TH 3,

FRIZLTY, NMRTHIARWIZEBLTWA LI, HREHEET -~ T35
ERXLDOBDH VI LR, ThIZTFFRBLLERoRY 5T, 15, NR
FHICEE I EEROHGFOBARD b2l TREY, ThazhbhiE, Y7
D r TERONUARITERRET I LEVIATWAHEE TS5 2, BR TN HHR
WS, V7 by 2 7THBCRREERLESBO TEMTH S 2 LK +4EE
NhHb,

HEEEEZ IOV TH, NRFHOEZE 2 F - 27 vE, REWC, BRI, 1§
EWEELRETEL L, ZEURTIRABBATH S, 2O LI 2FE»OH TR,
40 ¥x 25 Object-Z 8] M BRBEA TS X 372, SHRMARELIZW, LaL, &
D ZDETRY FE—+QEHEATY TRTNEA L LNREEROEFE /S TES, 20
I REBAZ AN ERLIZG, HREB L WIERD» S THIE, FAHIZERLL, Z0
HEIERS, 20D bUERLIRY TOHRBAIA VLD, 2B EED 1w,

4.2 F— ot H

2T, X ORBEREO LR, WERVFIEOEES L NEHOMSREL T

BtT2EZ5000h%5,

[Copy, Book, Reader)
| mazloans : N

__Library
stock : Copy -~ Book
issued : Copy -+ Reader
shelved : F Copy
readers : F Reader

shelved U dom issued = dom stock
shelved N dom issued = O

ran issued C readers

V1 : readers o #(issued > r) < mazloans

Z2LT, ZOKRxHSRER L LI, BB LHB L Issue OERBEIZELD
STW5, AEOE—RXZIDERTH S,
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4.3 NBEHBAEETIMENDEZS

MEBHEO L I L RERNFRE-HBIMLAKETI20REHELEVLI BDTHS, —KIZ
RERZrFEZONZVLOTHS, ML ST THERI LY, KEZFEL /NS
IR, ML o MM SR AEIL 2w,

bb2A, THRINREEBIRCHEOEZ AT, SEE2SEIL, &HE
W3 20R30biFEHRZSS. BEREYI LIBMEIET 300, 0508
BREDE I IHHEIITonZDn, THS,

39, MRMHE, FheBRT 5 (b0l kT3, (ol INgitFRobT
SEEFRITERRIT. H20IE, SFLELHKBCSET 3, ZOTEER2
(bl 2 [WRT—FH]| CEFMET 2, #L T, #DEMEHF (instance) ZHEK
B L THRHEROBERA DO [(bhbhoNREEELE] Th3.

MEEFETY AR, WERIREBEL2EZ2DTIERL, FOHNIC, JOXRE
FEBEL TCO2RERNL (0] 2BUHL, Tho% [HMRT—SE] T
TS 3, ZORTHBEMROBELHED,

T3, RBHEERZHEET2HARWL (0] BfAd», ZOREOFEL»D 252
T3 DEXERB 6. 2HOEFHICHIHEHL AT LOHEF L 2R TH 3,
ZheR3 L

c NEHEEEOERE L, BRENLFIBELSK S,
EHB, tvhid, CORRMFCHEERETS [l 135K
N
- FIAE
ThH 5,

Z OSSR BEMR O THIBEI R 5w, —RIRUEREHERT 2 EERNZ b
D] BEIBUCHBREIVEZ S », HRERZERLBEBEOXE»S [H0D]
PREUHT LIV, 25 ThiIF bR, HFEEEREIMI 3] =718
T3, IhaJSDB OEAEEED X5 Th3, HESHEORERZEAL LS &
WHITESLY, EZERbDEHRDT, FRIZELT.

T, &, FIABREDEIRETMMETE 2722 5 . XED! 0F 6 EONELHE
AAFDERENCIZ 2RI H 548, ThritHT 380z, Z0Z20 [HD] [F]
£ [FIAE] 22T MELTB IS, MREGEAETHD D] L LTET ML
T57:0IE, FRENRORBLITEIZBELZINERZS 2V,

c[&R] O=FNV =[4] ORKE + [F] O1TH)
[FfIEE] o®7V =FIAZE] + FIBE] OITH

TRIAE] id [1781] LW BWARISBEARLY, [R] o 1781 k23
BrRUMNT 5, [TElrwd &, AS2rOHKRBLI2VLIIERE[EFMNICEIT ]
Lo RBEREGVEEI BV AR Y, B, REHEBREHOIHREOZ LTS
3, HRBIZHEEST52LT, 20 [ D] ORESELT 2 e BHELDT, H
RERCEERLLTSET 22, 520IEFAEELTSET 20 E o7 KRILEWL,
PeRALDOBRIZBET D LI HLZTRERT S, £hT, UTTRE, (Kizzh
INOITEERIT] o [ARINIhOfTEBEEI SRS ] Lo RESER
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REHE (KRR IhOBERCBETS] LtvwH LT3,

TRREHED [F] ® [FAZ] B3O LI RBEREBET 200, ThERUH
TEBPYEEZTINEDIF, BUXERD 6. 2 IO EHRICH 2 HEHY AT LDH
HHBECLIEATHS, BUHLLBERRIRO LS CEET L L LW,

FHEET IR

HE B
A H#EBOFTEE & L THRAERT 2.

BET—% Copyid, #4 by, EHE, HIKESR, R7E, Z&A

=EZ RH
BEA FRECEER LT,
RET—4 FM#Eid, BB

B EH
BB FREMED L AFERT,
BEF—% FIREid, BHEM

B HEE

B I2212A KRBT S,

RBET—4% Copyid
fIRELSETIER

ER B3

Bif HEMOFIME L LU THRAERT 2.
RET—% FIMEid, &0, A, B&E8

BHH Hild
B FEHLBLTHL S,
BA#7—% Copyid, HH BT

BR EA
BiEA B0k RET,
BET—% Copyid, EHBAT

R BRHB
BB FIFIEBGEEID MY
MiETF—4 FAEid

ZRNFROBROFEAE SR &, FHERAOZDDHBRITIZ, ToERI [H]
r [RFE] B{cBETLIebr s,

XHA) O 6. 2 SIEHEOTRICIE, ZDEL, [FIBEIEY TuiREEvEDbE
7zb, [RKIOEHELZBVWEDERY, FOERLHZH, 20 LI 2HEVEDLER,
[ RENELT 2 b TRELL»S, YEDET VLD ST, FREOBHD
{5, H30IdBHFEIZ DWW TIE Mickel Jackson 8] B Tw 3, LEOEEHIX
XERE e o Tz,

CITELZEELTHRLVLOR, ZOXICTEE2RET I, ANBEHTIEH
REBUOHTHI TR, FOREERERT 27— bAKCEVHINTHLELRAT
b3,

4.4 EFILRR

HMEEL DL REBHELTBIE, FOEFIVRELRERTES, MEOESR

BT — & 2aBoFETRIT LWL,
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[COPYID, TITLE, NAME, DATE, ADDRESS, USERID]
4.4.1 FOETIML
¥ [F] QREREY, Z2XFTTEZL LD, BROBEATHEEL, TOHROHA
ROEM & > TEHL R WEBD L, BBHTIHAO-2TH3, TES2VES
5, ZREIERE TO R, 6.3 BIOTBHID Book AT 3. '
B EURAE
BookStatic

title : TITLE
author : NAME

BRRE FROERIL > TEHTIRBRIRCS L ERETMESNTES, Z
TR THR] ROWTEBLLERBROBROGLHREZ b - T, TOBRPRELL XD,
LEOREERE, SR LD, BRI, ROBKEESRE, FIRBEOEROY
B, ThCBEHERMA$H 5, B LRIABA LFRFCHLEL TH 5,
FNFNLOBRICAHIZ(TIT LD,
EVENTID :: = bookreg | bookdel | userveg | userdel | issue | entrance
BROEFBABIZEDOFREEHOMEET — 7 OFHERNITHNL TH 5.
ZiREcs

BookRegRec
rmgdate : DATE

BHEEsR

BooklIssRec
issuser : USERID
issdate : DATE

RHIECER

BookEntRec
’>entuser : USERID

entdate : DATE

HROECER
BookDynamic = = BookRegRec \U BookissRec ) BookEntRec
EOFEFEICDOVTIR, UOFEHETI L, TREIWSEZVIERTS, &
DIRFEIX BRHIRTE & BIRPRBO W & e,
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ADIRE

__ BookState

sta : BookStatic

evid : EVENTID
dyn : BookDynamic

evid € {bookreg, issue, entrance}

evid = bookreg < dyn € BookRegRec
evid = issue < dyn € BooklssRec
evid = entrance < dyn € BookEntRec

FHBETIER SERFMNEETIBEROETVETH S, BRFIBEOBE L
B2 isw»oifizs. BHREOVMHIHESRR Y, I TRERENR, BEE
PRODBRAXF—TTHRELL,
BHER

— BookAttrib
BookState’

title? : TITLE
author? : NAME

date? : DATE
sta'.title = title?

sta’.author = author?

evid’ = bookreg
dyn’.regdate = date?

__ BookIssue
A BookState
uid? : USERID
date? : DATE

evid = bookreg V evid = entrance
evid’ = issue
dyn'.issuser = uid? A dyn'.issdate = date?

sta’ = sta

__ BookFEntrance
A BookState
date? : DATE

evid = issue

evid' = entrance

dyn'.entuser = dyn.entuser A dyn'.entdate = date?
sta' = sta
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DETEDEFMEIZRDE, RiZ7 SADEDEFMLTH B,
4.4.2 XKOEENOEFIV

EVETHRL, HBHIZENEADENDH L, ThoEEIRINTLDM, 72
CEABBEESTH, TS SAB b TR, VDI BTk
bAhEw», &, D3 —MbEro-0r bRy, FABSMRRICHEITERZD
255, —F, NERCERINLERKACERT 3bUI TRV, 1221252k
NEBEESND, ZOEIBEDEARY S EFMETHIE I Vb,
EOLEFDRE H2 OFRIIBRBIF L > TRET 3,

BooksState
’—books : COPYID -+ BookState

BooksStatera
TEooksState

books = @

FOEKHNHER FOEKFOBERIEILUTOED,
g2 R

— BooksReg
ABooksState
¢?: COPYID
t?: TITLE
a?: NAME

d?: DATE

¢? ¢ dom books
(let bk = (u BookAttrid | title? = t7 A author? = a? A
... A date? = d7 e O BookState')
o books’ = books U {c? — bk})

[ 8 BookStaté] = 2wTILBEREM,
g H

_ Bookslssue
A BooksState
c?: COPYID
u?: USERID
d?: DATE

¢? € dom books
(let bk = (u BooklIssue | 8 BookState = books(c?) A
uid? = u? A date? = d7?
o O BookState’)
o books' = books @ {c? — bk})
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B AH
__ BooksEntrance
ABooksState

¢?: COPYID
d?: DATE

¢? € dom books
(let bk = (s BookEntrance | § BookState = books(c?) A
date? = d?
e 9 BookState')
o books' = books @ {c? — bk})

__BooksDelete
A BooksState
¢?: COPYID

¢? € dom books
(books(¢?).dyn).evid € {bookreg, entrance}
books’ = {c?} < books

4.4.3 FBHEHETIN
REFIHBOETNMMETH S,
FIRENRE = FRFIHEBEORERLS,
__ UserStatic

name : NAME
addr : ADDRESS

regdate : DATE

__ UserState
sta : UserStatic
bookl : COPYID + DATE

bookl X # DOFIFESE D HELPOED Copyid LfEDHLIZANDY A PTH S,
ZORTINEISHE—DERRETH 5.
FAENES FEESESTIERILUTORY TH5,
BiEER
- UserReg
UserState’
name? : NAME

addr? : ADDRESS
date? : DATE

sta’ .name = name?
sta’.addr = addr?

sta'.regdate = date?
bookl! = @
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__ Userlssue
AUserState
cid? : COPYID
date? : DATE

cid? ¢ dom bookl
bookl’ = bookl U {cid — date?}
sta’ = sta

 UserEntrance
AUserState
cid? : COPYID

cid? € dom book!
bookl’ = {cid?} < bookl
sta’ = sta

4.4.4 FPBELERAOETIL
A etk FABEOLEHOESFEOEET LT 5.
FIRBEOEEIORE ABOFME 2RI FIz & > TRRFIT 3,

__ UsersState
users : USERID -+ UserState

__ UsersStatep,;
UsersState

users = &

FIREEENER ERAF—<RLUTO®@ED,
g R

_ UsersReg
A UsersState
u?: USERID
n?: NAME
a?: ADDRESS

d?: DATE

u? ¢ dom users

(let ur = (p UserReg |
name? = n? A addr? = a? A ... A regdate = d?
o QUserState')

o users’ = users U {u? — ur})

(397) 173
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— Userslssue
AUsersState
u?: USERID
¢?: COPYID
d?: DATE

u? € dom users A

(let ur = (4 Userlssue | § UserState = users(u?) A
cid? = ¢? A date? = d?
o 9 UserState')

o users’ = users @ {u? — ur})

__ UsersEntrance

AUsersState

u?: USERID
¢?: COPYID

u? € dom users

(let ur = (u UserEntrance | § UserState = users(u?) A
cid? = ¢?
o 9 UserState')
o users’ = users @ {u? — ur})

4.5 #H¥En2
XERO DB T 2B ORI 0] OREZOWTTHS, CERE
DT, ROBERIRIEIX Book 2 RniEb» % & 5 12iz>Tw 588, OB
IREBIZ dssued < shelved CHOEENT WS, JUZASRVORIDHTH S, bivb
NOERRTIE, RICET32ERIITRTEOREBERNTDLY» 2 X5 CE>Tn3,
A0z r3AED | OB®ThHs,
4.6 EFNER*D 2
RiEAE AR M L CRSBEERDOE T VR HERT 5.
4.6.1 REEDOIRE
MEHOREIAOEF LFBHEOLEHATH 3.
__ LibState

stock : BooksState
members : UsersState

Vc: COPYID; u: USERID; d: DATE e
¢ € dom stock.books A
stock.books(c).evid = issue A
u = stock.books(c).dyn.issuser A
d = stock.books(c).dyn.issdate

u € dom members.users A
¢ € dom members.users(u).bookl A
d = members.users(u).bookl(c)
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__LibStater,is
LibState

3 BooksStatey,i, ® 8 BooksState = stock
3 UsersStater,;; 8 UsersState = members

Libstate DFIIZRGOBHKIX, 280D 2 e —DRENEHPTHNRIE, FOEHE
issuser OFIMEBOREOATH, TOEVHLADY A MZHDaE—MBFEA T
52k, BIUEDH, 2%, HLFPBFEOREOEIVHLEDY A bZFENT
WAERIZ, ZFOERDREOATY, YOFAFCHEHPICR>TBY, stock & mem-
bers ¥ DRICFEL R, LEDIZLTH3.

stock 1X3CHR(5) 6. 3 HTD Library O stock ¥ X {fHlTw3, &S Dix Book & Book-
State DRETH 5. Book \ZI3FHV2IEHR L 227223, BookState (213 ##972 fi#kz i
ZTCERZ RO Ao Twab, ZDB WS, Library WIXNEIE 5 72 issued, shelved
%, LibState TRELZR{LTWAHEHETH S,

T3, HBETEIZHEROET ME~ED D,

4.6.2 HEENER
xNDEER
. LibBookReg
ALibState
cl?: COPYID

t1?: TITLE
al? : NAME

dl1? : DATE

stock! = (u BooksReg | 0 BooksState = stock A
?=cl?At?=t17Aa?=al? A... A d? =d1?
e 0 BooksState’)

members’ = member

FIREER

__LibUserReg
ALibState
ul? : USERID
nl?: NAME
al? : ADDRESS

d1?: DATE

members’ = (u UsersReg | 0 UsersState = members A
u?=ul? An?=nl?Aa? =4al? Ad? =d1?
o § UsersState’)
stock! = stock
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__ LibIssue
ALibState
ul?: USERID
cl?: COPYID
d1? : DATE

members’ = (u Userslssue | § UsersState = members A
u? = ul? A c?=cl? A d?=d17
o O UsersState’)

stock’ = (u BooksIssue | 0 BooksState = stock A
c?=cl? Au? =ul? A d?=d1?
® 8BooksState’)

__LibEntrance
ALibState
cl?: COPYID
d1? : DATE

stock’ = (p BooksEntrance | 8 BooksState = stock A
e?=cl? Ad? =d17
e O BooksState')
(let ul = stock.books(c17?).issuser o
members’ = (u UsersEntrance | 0 UsersState = members A
u? = ul A e? = cl?
o OUserState’))

ENEESE

__LibBookDelete
ALibState
cl?: COPYID

stock’ = (p BooksDel |  BooksState = stock A
c?=cl?
¢ 9BooksState)

members’ = members

pi=] B
0.1 RF*¥—veF—9%4
ZAHETR, BFE2AF—< S %
a:S
DESIT, F—IEELLTHI LN TED, Z2LTED o RS, nis, ... %
ax, Tz, ... FEERT,
FNTIE, AF—"SREDII BTV HEEERTLIEN, FEME L THE,
Iy Iz ... 27 4 —NVERETAVO-FREEEZNE IV, &7 4 —VF 1 DfEIE
D T Chizhidzeiwn, S, 0 kIR va—FDds, 207 1 —VFOHE
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3 S OFGRERIZE S N BRI TV 0 — FOES LERT T L u,
Xﬁmfﬁ,Vﬂ—Ft“5ﬁﬁﬁﬁﬁﬁf,ﬁbbﬂiﬁQMﬁ%ﬂtwﬁﬁ%E
HAL, Zh2#->THIELTWS,

0.1.1 FREELAF—7H

iy, ..., idy BHRZ BHINF, oby, ..., obx EEFNZHE h, ldots, t, DEF
BRNRETD, ZOLE, FELETND H IR
2=<1id=ob, ..., idi=>0bs>

HFEL, TORMPTDOOTIR 2idi=ob{(1<i<n) BPEY LD EER 2, 8612, &
DHMz ZRE—7H

<idi:ihi...;idn:tn>
BRD, LE33,

BYaic, AL, BATFHEDLS REREOOIEIEET 20 TH S,

AUAF—<HBEROHE@z, wBZELL R30I, 2 idi=wdid{(1<i<n) D &
& L»bZ2DrxicR3,

—ODAF =, ZO—FADAF—<HORAE2HLICAEEZLDE L, bI—
DORAF—<BICL2L5%0, BERA-R*—<HLAar+, AL LR, du
KOWTHEZ D, ZOOHMZ, ZORSOLEVIEITRES 23T, WECHAL®K
SRS, A—0F@r Bz,

0.1.2 F—4&EFELLTHRF—7

AF¥—=S8

—S
I T]

Ty

PR3 ERRE 5 TR

X
a:S
DESE, F—FIHEBLLTHES ZENTE 3,
T—IRBELTHIBE, A*x—~ S BFEBOES LERT 2, 7272L, SOH
RET DR, S ORUMORET2AF—<B <z1: Th;...;20: Ta> OHEGT
e 5,
Se<a:Th;...;xn: Ta>
TDEILHED S B, Z DSOS S DFREROEIKISAE S it T HMDIES %
boT, 7—SHES OERET 3.
0.1.3 RBERF0
BFEAF—<BSRZhE754 MEMILI S 6, FREED BT 4ERT.
BEE&H:. 6S Hrwix 68
BOMK) I WH6S, 65"t bHRWMERT, SORA%: 21,..., 20 ZOHEET,...,
T35, ZOLE WHORTHBRA—-DRAF— <& <z:
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LINCOTR b « FRw IRV —I
LINC-TE

LI iz

199245 Bz %&£ 2 /- ASDF  (Advanced
Solution Development Framework) ({2 84> T, i
HizVYa—vaViBROLDOHE CASE ¥
—vOBRD, FH CASEY —L E LTHEBETITS
N53HDIZLINCH 5, LINCick3 7 v¥
7Y a VBV R T AOEBEIR, [V AT LHKD
ZLOBBEEELL, EEET So—F 205
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By AT AEkbE, YATLADERIZHLD
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NVZERER P B L WS HBERRD o .

LINC-TE R C ORIFERHEL, S 612 Dfl
DETHLINCIC XY AT L8858 %2 Ly RE
WHBTELODTADL « TN 7Y=L LT
BHEEnZ3bDOTH B,

Z Z T3 LINC-TE DFsf, #aE, FIAZIR,
BXULINC 2{f - 7z > A 7 AR5 H LINC-TE
DERCE>TEDIIREb> T HIZDN
THEMNT 3,

2. ¥
LINC-TE 3, 3§ T LINC 2{#EHL w32
—YREFEATESZ LI TR >Tw53,

DERENZLINC VAT ADIBESIE L
THEMATE& %, LINC-TE ©E{TiZ, BED
LINC ¥ A7 412 LINC-TE O EFH S a2/
FAMBEMEhIFLied, 2D LINC
EHloTWAHRER, EHOEFH 0s s
LLEICEECHERAT2ILNTES,

2) FNwSE—FTHESESMLINCO
LDL (Linc Description Language) & R <{
ez oTn3,

3) ARV —ARN—RY 2T EREE LY
V3, LINC-TE i3HEDESEEIC LINC-TE %
HBAT AR CHERTE 3,

4) BEFEOLINCHERE:R2ZZTEHEAT
%3, TCCHALFERHL TWw3 LINC O
RRBUICDASGEERMAZ 2 L %K,
LINC-TE 2 T2 2 &M TE 3,

5) BETOEBIATFLARERETS LY
, BIELaY v 7 BDETNTE S,

3. WEEEE
LINC-TE D#EEIZIZ KR E L T TRD =D
b5,
s AT TN T 4 THEE
s F T4 TNy THEE
- $fETHEE

INSRDVLTHERZENT 3,

1) 4v& 7V T 1 THEE LINC x35581 7
—IR—ANDEZR R EHEFSGM->T, YA
FA/VR= 2ETTE, EDRD, VAT
LEERELIEE, BEREZ{TOTICHER
FELIEVATARENT I ENTES, ¥
AT ADPWERIME—RBlIZEKENTHE T
ENPEREN, VER—POHBER—ELER
ENTOR L THETHTEETH S,

VAT ADRERITIR (Y AT AH/UP-
DATE20, VE—MDEITIR VAT LED/
LINCLITE/REPORTS & \» 3 LINC - TE
Ro7as 7 ABENZRITY, T—FR—
A D7 7 ¥ A ik DMINTERPRETER %
HAT5 (K1),

2) AvI4vTFoNy SHBEE ISPEC % 72
BUvR—r ooy 7 ZiTRC, MNEBR T,
uYyr, F—FHEEDHE, FT-FR—A%
EFTHEDMV—RA%ITD, &, T4
IR4 VP EREL, ERICOY Y 7 DET
BT OBREEEETI LW TE
3, ZhiZkD, 7F—FR—ZAFEHHLOA
BORERPEIMEDT A M TE B,

Fy—2ADQBRLLTRDEIRLDIDH
3,

o £MHE LV —RE—F
1R—-YH3OuyYy 7 2F&KREL, HE
EThowr Yy 7 TRIREARRT
% (M2), '
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(/’__\\\ DMINTERPRETER
a-fy AT L
Fgr-2
$id
LR~} |CAME| 477
H—t
475
(R
5475
\
LINC-TE )
VER=PTRTTAL e [INCHEH
F—iR—2%
DMINTERPRETER
-y AT 4L
F—yr—2
[ 1 LINC-TE £17i8i&
—
CONTINUE
ISPEC: LRI . GLB ERKOR: GLB.STATES : 1

000100 SETUP.DATA; WORK1 (0) ED + LE 11
000200 SETUP.DATA; WORK2 (0) ED + LE 11
000300 SETUP. DATA; WORK3 (0) ED + LE 11

TORME

000600 MOVE: SYO. SYOMEI SYOMEI
000700 MULTIPLY: SURYO TANKA  GIVING  KINGAKU
000800 RECALL: (URD)

000900 END.EXIT

001100: INS: GL-MV

001300 DO. WHEN; KAKU = (0](5 AND
001400 DO. WHEN: SURYO = GLB. ZEROS

001500 MESSAGE; ERROR ( BBAHDC &)

001600 END. EXIT;

001700 MULTIPLY; SURYO  TANKA GIVING KINGAKU
001800 ADD; KINGAKU  TOK. TOKUR! GIVING WORKL
001900 ADD; KINGAKU ~ TOK. TOKZAN GIVING WORK2

002000 SUBTRACT; SURYO SYO. SYOZAN GIVING WORK3
002100 FLAG: ¥ORK1 TOK. TOKURI
002200 FLAG: WORK2 TOK. TOKZAN

BriTh

URD

X2 2@8@EkL—XET—F



FREN

IR
GLE Oy -]

CONTINUE

GLE FRE

GLE STVITS:

000100 LOOK. UP; FROM STCODE  (TOK)  SERIAL;
%% TOK. TOKCODE=1

000200 MOVE; TOK. TOKCODE INQCODE
B : TOK. TOKCODE 1
$EH4: INQCODE 1

000300 MOVE; TOK. TOKME! INQVE!

LM : TOK. TOKME] = HARH
4 INOE] T BAmEH B
000400 MOVE; TOK. TOKURI INQURI
238 : TOK. TOKURI 12000
¥EHA © INQURI 12000
000500 BREAK ;
000700 DO. WHEN; GLB.COPY = GLB. MAXCOPY
299 : GLB, COPY 1

ﬁiﬁ: GLB. MAXCOPY §

(405) 181

i
J
B3 F—5EFL—RE~F
~
ISPEC FfTHist : &3t PROC. TIME = 0.03 DMSR =5 W =4
ISPEC/GLG COUNT P/T & ¥ DMS R W ISPEC/GLG COUNT P/T& %X DMSR ¥
URl - PL 1000 27 0 OURI -HELU 1000118 2 0
URl - LG 1000164 2 2ZURI -HEHUD 10.00 9.9 0 1
URl -PS 1000 1.2 0 OLINHA270 0.02 §1.9
DMS R__W_DMS R_¥ DMS R__W_DMS R__¥ _DMS R__W¥
EVENT 0 1 §YO 2 1 TOK 2 1 LINC 1 1
A 0000113
- v

(4 #REtHh

e HEHIThY—RAE—F
EHiTFouYy 7 REROTHER 2
O—NT7 v LRI SETFRTT 3,
o F—FHINV—RAE—F
HiThouyyr e, B2H, 8% L
BEOuYy 7 2ETLLEKDOT—%
DEXEENICRRT 2 (F3).
8T —FIR—R T IT4ET 4 E—F
T—FR—RA T 7 ARRESED
aYy 7 DHEEFARRTT S,
o7V KR E=F
TVAIRA VI EBRELT, H5%
HRRERLEBREFI oYy 2DE

TRV ALD, ZInoLERT
Ny TE—RRASZ, TVvA7RL Y
FIFRETZ E TR, BRHOLIKE
VAR ESTITETENZOT, BF
MOk 3,

WIhDOEFED, Pr—ADKRZEE L
Y TNIALTRRECDIEDT 4R
LT ANELTRTZLLTEETH B,

3) HEEHEE - Bu Yy 0BT LIcROD &
I RHEHRERERD Z LI TE B,
s uYy 7 BPETINIEEK
oYy IDETFTIIHro: CPURRL L
&0 CPU Bzt 3 2 8l&



182 (406)

e Z DAL+ F 7 F v TODMS D READ,
WRITE o [EI$K
viR— b DFEIE, &5 DELETE o[a
BHEL,
HEtERIE, BEL W3 F = R—2X -
AT 7 F v DRSS, ISPEC- VR—L+D
N7 3= VR, NEEDF = v 7 FEH
TE, YATALADEEEIELNS (K4).
BERLUHIHERR, BRCHAT 2L
bTFAAZ L7 74NV ELTRTIEDT
%5,

4. HAMR
LINC-TE 0z & b, kD & D 2FHZHE
BEIFTE S,

1) A7V 74 7B D, YRATL4E
OB ERBICHD &€, BRITEEHIK
TEIELHTES,

2) AVIAVTNY SBEICIDTAL - F
2Ny SEEOREBAEL, ZhHIELT
WO ph, 2Rk BEFR AR
DIFHENEDRDSB,

3) DBIUDXY, LINCORHTHZ Y
QA TDYA N EEITEHIED
TEZ 3,

4) BBYRATLADT = 2HOVERT A b2
ek le®, YATLADEREZTOTCT—%
CREOHAMERZ T 2 LaiTE, v
AT LRFOEERET AL TE S,

5. LINC-TE %{£RL7: LINC > R 7 LDHE
HiE

4% TOLINC ¥ A7 LADBFK TR, IEWE
ETHYRTL2EROERBLEICLRY, ZOM
us o LAHERNTE ol FOLDERE
DT BANCKE, LERTAMEEERTRTEDIA
ATBL ZeDBETH 7. LHL LINC-TE
PHEALLEES, EROVBEBEL R0, &
FAMVAEEHORBREMRERT 228 TE3 &
Sz (K5),

ZhizkY, LINC-TE Tid4 2 TLD @
YA 70D Fub AL IHBARRICRZD, Fh
ZEbET, Yubf Ay SOBERED LD
MPBRT Y AICHTTIULTH I EMBAFEELER
3,

- T— S EENR AT

Y

| [HiH L E—FDOL LT 7K

{

—>l We(e 2 —)EH l

{

Loaus| IR = R B39 )

I S 2720 l LINC-TE: & 3
AT R [

5 LINCIZX2BRFIR

6. BbHIC

PIESMLTE2 &5z, LINC-TE XS £ T
D LINC YR 7 ABFE R & 52T 32X
V—NThb, LARKBBELY AT LAEHFEL
T80, BARSERCBT 2 ERFHOLED S »
o7 % 4 MiZBWLTIR, LINC-TE» 5232 R
BRERRLDIZRZLELSND,

LINC VA7 ADBHRIZBIT 2T A b « Fy
Y —nrt LTOLINC-TE i3, BIF AR -
BELLTOLINCY AT AKX T Fu—F, Lt
CASEY—nEeLTOLINC-DA L :biz, &b
HEeltan-HRABEOERLTAELT2LDT
b3,

800337140« YT AT L

1. 1ZLoic

Z 2§, CAD/CAM/CAE/CG 4385 TH 5y
YAV IRHTIERNFED, AL vT7V
— L ETHBELCRT AV —vay e Fus
S5 (AP) 27— AR5 —v a v~BHET 52—
FOUEZI T3, LrL, BRRO7—27 X7 —v






184 (408)

VA s URAMIHY) 2757497 R .
To2e5v—F LcEEHL, V-7 AT—
vave8003S 74y I TYAT A
D7 —FERREER I T TR 5,
%5 V VLB DA

8003 /3 74 v 7 e Y TVYRT LR, ¥
AAPY -z 8D 1860 XP (40
MHz) 2245087 VVAETHER
L, BEMPERENAE2ERL TV,
o X/PEX DA

UNIX 2y PV —27BRETCOERT
Y4 VR e VAT AL, FOIRTH
B&EETH % PEX (PHIGS Extension to
X) #BAL, 7747 MY —1EET
D IR 57 4 v 7 HEEDFER £ TTHEI
LTWw3,
® CAD/CAM [l BEREHEER

CAD/CAM TO#REEE M L3 ¥ 27

», PEX OEABEEIZMZ RO X 5 2 HEE

FRZ{ToTWw3,

- BAFEAMIHEE

- By a—i8ke

cR—=HN e Ca—AVS, F4T4V
BEEE

BEL—YWERERIE -V, =7,
F, BHE, Sy —v

4, 1t -
8003 757 4w e+ B TYRT LOEEREMT
WRT.

5 8 H
1) 8003257497 TV AT A
RiZ, 8003757 4 v T AT LD
R,
® WIB (Workstation Interface Board)

| B

8003757497 + B TVAT A

FR oty

860 XP (40 MHz) X9
ASIC (5 #50) x24

CSS (HE7F—sRER) A€V

32MB (64 MBADAFvarHD)

BF—Fr—> 24y bX2 (F TNy T 7)

ZRy 77 24y b
Tl—LbeXyT7 7

alv—v Ty b

avira—nFr—yv 8tvkh

T = ¥ VA4V FenI7—%=S
(Y7vyyav—t 74.11Hz)
£ & 8 B 1,670 Ffe
FRE S LMK 1,280x1,024
o e 3D 7 bR 1257/~ b/B (TYF2) Ty /T &)
®om kR 3D HY oMEE 60XV LV/H (=0 v z—F 4 ¥7)
D= AT—vav Uszr3y
] 240
C A ® 3 560
(B4 mm)
[ & 520
H 2 (B{IKg) 36.0
B E (BIV) 90~132
AN A (8L Hz) 47~63
B ® 7 7 7 NEMA 5-15P
B XKW B ZE N (BIW) 760

TIT749IAReT47FY

X/PEX (X 11R5.0X%)




FMEMANT  (409) 185

UsSE 7110 ﬁﬁl
K/BH—F
2 %) 32MB 7RI —FEK
F 4 A 7424MB WwiB GAX—F
GIB
PGB
IGB
19" # 5~
HEERCSS 2 &) =7
32MB
INT]—
avio—nj—deE=
w7 FAT
3.5"FDD | | |
SCSI |FDD |Ether RS232C ANEE |
Cont. | Cont. | -net Cont. Frry .
21+
DIS
g7V b
CD-ROM

D 18003 7774y 7T AT LAHRKEA

US7 73V EFNV110DS-Bus iZi#
ASNBA I 72— R—FTGIB%*
MLUTPGB L F—ya~r FOER:
f75. (S-Busl xu vy MMEM)

® GIB (Graphic Interface Board)

TIT749 IR T I EIVv—FDEE
KNEENBE TSI 749 7R TI7E5V
— QDA 57 z—A« R—FTWIB
&£ PGBORTOF—Fa~y FOEE
REIEHT 5,

® PGB (PEX Geometry Board)

FELTCSS AEVRBMSINATWS
MEF—% (F4AFVAVURL) 25EH
HL, BrL (b /39— R0HE) EIEEE
EIIS>R—FT, /57497 R Tk
ZVv—F DEKICHEENDS, FIN—R
MEBETIFIN—R e v Y idise
XP* (40mHz) 1 ETHERKR S, REDE
LR IA 74 I3 E (YA ARV
) 275294 AP P idi860

* i860XP iKEA > FAHOHRTH 5.

XP (40 MHz) 8 {2 AL, 45ID/34 7

74V EBRLTWS,
® IGB (Image and Graphics Board)

PGB 2 6RIFH-7:7—F 2 b LT, 4
%20 f@D ASIC AL, BHEICE 7 v
BWmEERT 2V 7YV 7OEETI R
—RTCTST7 49 IR TI7EIV—=FD
ERICHEENS,

2)V 7+ 7 DHR

8003 GA BASIC SOFTWARE & 8003
GSM DR 2 &RITTT .,

—API (Application Program Interface)

APl £ LT, ISO PHIGS & & U PHIGS
PLUS IC¥#L 724 > % 7 = — AR RHEL
Tw3,

OX ATV b eS477Y

X4 v Ry e AT LEHERT D
D747 MICEEZ477V7T, 2
RIEDT 77 4+ v 78 KEE P R— 175,

O PEX 79AT7 v 2473
X742 Rv w27 LBHETT, 3RT






1RSI

TEFIRUNIX* Db & THRATE %2 CAL Y
A 7 & [LearningNavigator] %BAFEL 7-. #H
]« (NS « BRI 212 C++ 2 FIAL 1z CAIL
AT LDOERDOH T, [LearningNavigator]®
B2, C++#FAELLHR, C++ORHY- 1Y
BB LEHIZ, VAT LOMERDIF TV x
7 P EHE N —F > [Object Manager] D35z
WTHERELTW 3,

FHEEZZUNIX*DOX V4> o LTl
T35 GUIDI:HDRMIRZ 477 Y (Xmpp,
Mui) ZBFEL 7z, Xmpp 74 77V i ¥
(V4 v D) OMIETRI (R vert=all) %
7927 b ELTESE Mui 74 75 ) IMEXR
DF =i A 722 PORB L LTHR,
V42 Ry LB RBIL, BT e
1§20 477V ThHD, (FHELAT - EANER
ATz ME@IZEBGUL SRS 1T3 Y
OBEREOHT, Mui OYHE, BEE4LLICWZ 4
75 ) OMSEII DL THE L TW 3,

WTHE, T Rs8— bR T L (ES) i, IR
WEED—D L LTHANESHER L T &, 272,
ESo7a bt 54 7HSETFLER, LY T
P TR O—B e LTRZ S hIAEM
ENTETWS, HIFHERIFAN—-P T
LORRFREY—=IothT, KAH% ES O
RBBEE LT, RV AT LDO—TBIZES %
a3 2RO S L, BSEY — v LIGMUH,
0 ES FERITHRBREC D W T ORI b
RT3,

PRNBOESEZ EETFIMMENDEZH IR, &
TZ»3Y 7 b7 ORI MO
TR 72 DR A & U THIYD TENL TR 205
ATWBZEEMML, TheiUkflzML TH
LTS, KIS, Z THARESES, 828
BRAZANDOETHDH, THELTD—DD
WA S A N EREL TS,

¢ UNIX#ARv—74 7> A7 LIk, UNIX System labora-
tories, Inc.HiBifEL, 74 AL TV D,
* XY 4y F2id MIT OXRAEIATH 5,

1RSI

»EHRREEEESR
£ B R WEFE
BlEER /W R
& B HaXE, &1igdh, ul 18
M BB, BiER—, FEEL
g =8, BREZ, 8l A
Xk B, AFRKER, BWEX
AFHES, ARBEMH, HEES
RIGE, kB 15, XEHEZ
=y EPS
| kL e
WIELHSERs  BaudE, AT
X AN By
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