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Toward Practical Applications of Artificial Intelligence
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Abstract With an expert system as its core, artificial intelligence has entered a stage of practical use, and

1

numbers of practical Al applications are seen here and there. What is more, new Al technologies such
as the fuzzy theory and neural networking are also beginning to be found in the form of useful
applications. Artificial intelligence, which at first started with a stand-alone experimental system, has
advanced a step forward into practical use through its linkage with conventional data processing
approaches. Current requirements for Al, which has established its own position by making inroads into
application areas where computer systems had difficulty finding their own uses, include availability of
advanced technologies for systems development environments, user interfaces and its integration with
conventional systems.

In addition to its continued efforts to release enhanced Al tools, Nihon Unisys has been offering
advanced systems integration techniques and services. The author is confident that the Nihon Unisys
total systems development support environment into which incorporated are new technological
approaches such as graphical user interfaces and object-oriented paradigms will help further extention

of Al application areas.
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An Approach to the Semiautomatic Arrangement of Dimension Lines

for Air-Conditioning Ducts with the Rule-based System
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Abstract Dimensioning tasks on a drawing have been entrusted to the skill of a designer and left behind

1.

from the automation up to now. We introduce an approach to semiautomatic dimensioning system by
utilizing knowledges and experiences of those designers.

Our system requires both the KEIJO-DATA which represent the shape of ducts or building structures
and the SUNPO-DATA which express the dimension lines or the drawing symbols. The KEIJO-DATA
and already arranged SUNPO-DATA are registered to a mesh-data table and are recognized as
obstacles when the subsequent items are going to be arranged. A new concept in grouping the dimension
lines are introduced, namely, “group sunpo” and “free sunpo”. The lines within those groups are
arranged and adjusted according to respective arrangement rules.

When the arrangements are finished, some crossing lines are cut at the crossing points. This treatment
much contributes to increase the legibility of the drawing surface. The arranged result is displayed on
the UNIDRAFT™ system. Unsuitably arranged lines and symbols are easily recognized and can be

corrected or modified with help of the system.
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Fig.7 The square areas used to decide the priorities
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Fig. 10 The final arrangement results with utilizing some actual data
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An Expert System for Selecting River Bridge Structure Types
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Abstract In a series of bridge construction processes including planning, designing, manufacturing,
transportation and erection, ‘a type selection for a bridge superstructure and substructure’ which designs
the whole bridge structure is a very important process regarded as being positioned in the uppermost
stream. A type selection which provides satisfaction in terms of structure, economy and spectacle calls
for the rich experience and excellent expertise of veteran designers, which can be accumulated only
after their long-time involvement in actual construction works. And not a little of such experience and
advanced know-how has difficulty being put in numerical expressions. In addition, the skillfullness of
designers also has a great effect on the validity of selected types, accuracy of construction cost estimates
and the time required for selection.

The possible effective use by other designers of the comprehensive knowledge acquired by expert
designers could bring about a large amount of manpower saving and greater accuracy in structure type
selection. From an aspect like this, the authors have built a system for ‘selecting superstructure and
substructure types’ (for basic bridge designing) using expert systems technology and added repeated
enhancements for its more practical use.

Developed on the workstation KS-303 with KEE™ and LISP used as a development tool and language,

the system is linked online with a host computer for structural computing.
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36 (402)



FANEBRO ETHMIBREELF A=Y AT A (403) 37

BERBERELE D7D, Z0IREAEDHERHEOFEETITORIDOMEIRTH 5.

Ay AT LFBEHREHE ORERR (Heurithtics) 2 ¥ A7 AIZED AR, &5ZH#
ROAVE2a—FEETHIEEHE VAT L bHEEL, BRAREERCBT2E
JEEERE UTHEREL L.

BREEBIC BT, FEHE (LS - 8 - WIS X > TRERMGM»RLRS
7o, TRTOPJ/MACHEHATEI VAT ARBETZZ LREBTIRRWL, Lk
Do T, SEREZMALANCHEELTY AT LARBEL I, OB
BRATE2LD VAT ARZIBEERZRETNS,

7z, BRBRETEVGELULERBROMRBO S b, [RE] © [ER] MR-k
LTHET2 I eNEHER D LEL, LEHNRGLEHET 32 SROBEHEOF»
5EDRERAT 1OV TIL, BINNERISNOER b IR L TREEIIZARM
D¥TIcERONS, LizdioT, KVYATFLARBRELSE#E2HEBNGRET
3H0TIREL, BEFBLYATAPHEE L 225, REEOREMELIET D
YO LTHEMT SN,

B, K1 EROWERKEELN 2L EEHE 277,

IR S DB TIEPHIG) |

2. IE TR ise Hualids

o -]| e = A A fr —— PR
AN oK — N R
FRLFIN K - _— I T U 5
HEMAD i 2 1k DX | |
| [ 2 I g
! g |

E1 #RR0EE R

Fig.1 Elements of bridge structure and their names
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Fig.4 Hierarchical structure of bridge type frames
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G- Unit in the BRIDGE3 Knowledge Base

o WEBREAR
(0

o WA EBIg T £ 8t
(0)

o HARER (TR

o ARSI (((50 9) (60 9) (70 8) (80 8) ..))
o NIFR (50 72) (60 71) (70 70) (80 69) ..
o FEATER A 2.33)

Ak BRIR (»

Sl Value Inheritance Value Class From Unit
o KBS () OVERRIDE . VALUES
Unknown - 34
o B SRP—F) OVERRIDE.VALUES
Unknown P —F
X 1) (0) OVERRIDE.VALUES
Unknown SHi%
o KiRitE @ OVERRIDE.VALUES
Unknown HP—F
o AR (((50 2.6) (60 2.6) (70 2.6) (80 2.6)OVERRINE.VALUES
gk . Unknown M7 —F
o WEMA (LR OVERRIDE.VALUES
%I_WB.OF IMERHT o W
)
o EE (M OVERRIDE.VALUES
((ONE.OF MT PC RO R
)
o SHEEA 12m
((0 0 2.068 213.8)) OVERRIDE.VALUES
_ Unknown W/7—7
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o B RN &
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Unknown BP—F
o RAMMAEME
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(ONE.OF R 0

N

OVERRIDE.VALUES
Unknown

OVERRIDE.VALUES
Unknown
OVERRIDE.VALUES

%o:.'aor L - ¢
»

OVERRIDE .VALUES
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OVERRIDE .VALUES
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OVERRIDE.VALUES
Unknown
OVERRIDE.VALUES
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Fig.5 Details of a bridge type frame
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Fig.6 A sample combination of structure and bridge types
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Table3 Fuzzy relations between layer
hardness and piles

0.7 0.3 0.2

N WA B e | e
0 0 0.4 0

1 0 0.8 0

2 0.2 1.0 0

3 0.4 0.7 0.1
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C 5.0 6.9
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Fig.14 A sample design output

COFITRIERAR L BIZAEFOBRE2B B, EEOEARIZ 2 FiG#EET
B THEGIEAR [T v s Tw 3, {EAREUE 3 ZR0EE: CEE I M8
HEIEE RN AV SR TV S,

¥l AR, HABREIERTIX 89856 A, HLEEREHE T 86000 AT, 131
RULEBBOLNTNS,

HIRRETE L ERGTR LB U TRl L 72358, UTOZ La83EgZsh 3,

B R EFA—DRMEIRBE S » o708, BIZELVWEMEIRSB ST,



FANBRO ETHMIBRRELF A/N— bV AT A (415) 49

i, BIERE» SEHEBET 258, HIRHETREBIERKEOERLR

LIZBET S LTS, HERHECIEBZLVERLT, BHT3

BB ELIETVE72HTH S,

s TR DLW T EHEIZEG 21To2 b D22V TR, IZIRRYUREBNE SR

7z.

SHROBELLTIE, ROXIZHBONRENTVS,

* SEDY AT AeRBEORHEBCHEAL, RHEFOBREHMEtBns3 61
( WREMZ TV EIN,

R, BEOEAEDLYTCRELTLEEBRDLNS bOXRRZT NI,

RERPBELTIOLI ZHEABOEEZHERT L L —VZ2EINU TV,

« REROKREFTHE (SEDYRT A%, EBFE - £TH - BFE0D) I,

T REMEDMZ T, XVEOEHA» S OFEE L 20,

* FERTOZER L THLOEEIIHECHEL TWa 0, BT 4 — Rty

7B EEAAAT, XDEBCAULEREZBONREYRATALELREY,

4. 8 b 4 I

Ky AT LAOEBERZFEIL, BEEHENF - T 3REAIT 2 b bR
TARINTOLIHBZ T T2, BBREELCHBLESCPHATERALIC W
HEBZHLTYH, EOLI3CTHIIBBROPTMDIRZ 200 EWI L THoT,

DD, FuFrvarvi—i, 7v—A~Ai, 7794 BRSONRTEORRS
JGAL, SO RE»SERENTERY 7 VY2 7HEONILEY TV AT L%
L 1.

VAT LYo T, PEBREHEOREBRO DI bERETHRET B 2 L »THE
ZHDORDOVTIE, TEIRVVRATLAORAHBRAL LI RXEALE, YATLD
PIZHHBAATZHBRORT, 7= 2AET MO0 TR HIBENET 5 M5HR
EROND DOBEETELD, Wb [FEAI owTid, 20 [§FR] 8T
ENRLEZLDNRYTHSS,

O [ ] BEENE DDOTIRZL, FHEZEVEL RS SHRONEETEL
THER T LERD S, 2OFRTE, ZOVYRAFARERLEZbOTIEEL,
[BET2YATL] THBEEZAS.

BEXR (1] BERA, HEY, hRESBZ, UEER, “BRIERHO-DOTF R/~ 2R
7 AMEEIC BT 2 BT, RESHETEHRTE Vol. 34 A, 1988,

[2] BHERA, HHY, HELEE, “BERH~07 7V BRREHRAOICHIZET 2
EROWR”, TARFEHEETEME Vol. 33 A, 1987,

[3] tafEel, “LEWERBOZEBIZOW T, JIIHES Vol. 6/JAN., 1987,

H]ﬁ%m,mm“ﬂﬁwﬁﬁmw%l#xm—byx%Aﬂ‘AI%%$§é@kﬁﬁi

, 1988,

[5] =LEmmk, W%z, HbRE, HFHES, “BEE%H2Y 2 — MRIROBEE
BAHEDZDDON—NVE 7V —AREBDHEBR—AZFAN— PV ATFL", LKRES
s THSUE, Vol 34, 1988,

[6] BERA, HEH, BHETE, /I LX—E, “RCKROMAMEHEY X 7 2T 2



50 (416)

HBEAIHIEE", AR SRUES 3865/ 1-8, 1987,
(7] W, FiEHF— FAER, “THRO L THIEARED OO I F A/ —
FYAT AESICET 3 —EE, TARFESEE T¥HE, Vol 35 A, 1989,

[8] || e h s s ST oo &, “Mest- /| e B AR S RhE 7, B4 I [fh<s, 1979,

[9] HXBREZWES, “THA4T—F7v 7", 1987,

[10] BE##HEHEE, "SEstE~=2 7", 1985,

[11] FVv ARV R Fayz)— bEBHRENS, "PCHEBBRIITHE", 1988
BEERMN 7 + B s (Takayuki Nishido)

AEFN 57 F L BAFRFER LFEMER (FhE TFEIH)
T, BENBTEER) A, FHEEEE G —
Bl EAAEEY AT LAOMRES, & L THEGBO&, #
EBLUBBcBI a3y Ea—F i8N
RAFEICTEE. B, BifTAShRFRZICATE, 1ARYE

#® #A& # 1§ (Kazuhiro Hashimoto)

FAFN 44 AR TEAFT T THRFE, REHE2=
R (BE) 12 A%, S T34EY SE, ARy AT LB
T, B, HESRY— AR,




UNISYS TECHNOLOGY REVIEW £ 278, NOV. 1990

FEENICE T I EEMSEERELEIF AN~ AT A
ATMS (2 & 3 R DIRRERIR

An Expert: System for Verifying Switching Sequences
at an Electric Power Substation of the Chubu Electric Power Co., Inc.
—Representation by ATMS of the State of an Electric Power System

WA Y B I EES

B N KERTR, KERFBORRCRERREDFEEEITIHEG, BECEEBITLS X
SBEREERY R LS TR SR, TOROEBERCELI-T, 2OFH
ZEEL 7R THREERERL, HBOFMRBLLHLUDF 2 v 7 270 T3, ZDEE
CREERORMICHET 2% { OEFIHRBERE N, »RIO U AUBE LA TV S,

FHESMEEFROFEHEM R LT 320, Al FEER W TS REROMER LR 2 8
TOREFERERB LS AN— b Y AT LARME LI, BV AT Ak, BEIHIINT
SIEFERF ALY 2 e O OBBIRERETH 5. MEDOHEELLTA TV =7 MERT 0
77 IVIFEERAV, REMOBERRBLUZOREBY V—EROY I 2v—va e
fToTw3, L REEXEROGHREDORFREDOFBIZ ATMS (an Assumption-based
Truth Maintenance System) % v 7z, £ DEROPRE L REHBREHDRIEN, ¥
AT LBECENTHE L 2R LI, £, CAIVATF AL L THEOMRENPFTE
3.

Abstract When facilities are checked up or renovated at an electric power substation, it is inevitable to
do so in an error-free way without ever losing track of non-charged areas. That is why, prior to actual
power cut-off operation, the sequence of operational procedures is step up for advance reviews by more
than one. Doing this work requires a large quantity of expertise and know-how regarding substation
facilities, and takes not a little amount of fnan-power.

With a view to gaining higher reliability of power cut-off operation, the authors have developed,
through the help of Al technology, an expert system with which to establish and verify the procedures
for switching sequences. The system, intended to support an effective power cut-off operation, serves as
providing pseudo-substation facilities, thus making it possible to verify the operation through simula-
tions. The object-oriented programming method is employed as a way to verify the results of simulations
for a substation’s high-voltage circuits and protective relay circuits which consist of different varieties
of switches and make complex behavior. An Assumption-based Truth Maintenance System (ATMS) is
in use for representing the state of an electric power system in terms of voltage and electric current
propagation. ‘

It has been confirmed that the exactness of its descriptions and its assured logical compatibility are
instrumental in creating the system. In addition, the system is also expected to provide high availability
as a CAI system. This paper describes the functions of the system and the method by which it has been
built.

© 1990 PRICAL Reprinted with permission from Proceedings of the Pacific Rim International Conference on
Artificial Intelligence '90, pp. 128~133.
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An Application of Neural Network Technology to
a Stock Trading Decision System

B o~ Ry

E M CofE=—a—g--arvta—74 YIOMRBEARLYD, 3EIERICAMNHE
RahTn3,

Za—J N3y b 727 DREROFHTH 2FEEFRERL, V-V R—ADAI Y AT LD
[EERERTH 3 - D REDOE LB LIC W] I MBI b FHREETE 5, 20
Feid, HRADBEEMDO Y R 7 MEZBEZTH S, Y AT AMEOBRZE, ANHEE, #
BIEEDEZ S, =a—I NV Ay b I—22LDX3IHEAELEIHE, BEEHBIZH
5., LdL, V=W R—AD Al YA T LAZHARTHREROFEE AT 5 Z L TE 3,

BEDOY 27 MEBMRZ V=N R—AD AL, ELTID=a—=5V2y b 7—JD
BfiERO AN 2L ED, TRETYRATAMERLTLLh o BRI LTHY AT
LEBEATHL b DL BEbILS,

Abstract Studies in neuro-computing have become more and more active in recent years, and its
applications to various fields have also been reported.

The learning capability which is the greatest feature of neural network technology can give flexible
solutions to the problem incidental to a rule-based Al system ; that is, it has difficulty in keeping up with
environmental changes because of its fixed knowledge. This advantage is effective for creation of a
decision-making system for stock trading. The development of a neural network system requires a
careful selection of appropriate input data, and also needs full attention to how to give a teacher’s
signals and how to build a neural network in terms of its structure. The fact, however, is that the volume
of work for acquiring knowledge is smaller than when we create a rule-based Al system.

A new combination of rule-based Al technology and the neural network technology as reported in this
paper with existing systems methodologies would allow computers to make inroads into the areas where

it has been difficult for computers to find themselves working.
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NST (Neural network Simulating Toolkit) Command Interpreter
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Fig. 4 Display examples of NST command interpreter

3. HAFTEYPF~AD= 21—« 2y bT7T—2DER
3.1 BRXFBHME =2 -5 2y P T—2BROER

HATEFINT & i3, NRBNOKMOHRBOREDOH &, K7, SFFOIHMR
REFMZ, BER, Vo0 &EL2ERL TEOHMNIBETRY ORACH 0>, H

VORRICHZ O EHMT2ETH S,

BHRR(7 1+ —2) i3, ZOMMBR/BPLENNCED LI CRIET 200, FIHKER

BOBELBEDT 4 —V Y ITOREBELSEBLTNS,

HIGEREE O & LT, ¥R Y B3 LR LD 65D, TRLKDIZSHD)
EIRERD (HR D D) DEEEHH 523, LHOSBRLHLIIBEOEICL >TEDb>




3.

2

TR L
ST AER 2

SPHTEER 3

SHER n

Za=FN Ay FT—7 ORKAREN Y R 7 ANDIGE  (433) 67

TRBLEbhTWw3, Hb2HHETEED D87 31— AR EIEED 8Bk &
374 —F0HE, BIHBVBRBONRNT +—<VANRAL LT3, ZO¥A7
VIR BREINHEZ TEL T, ZOLDETBHRAL—AVEZTTRMICTE %S
oTK 3,

W—NVIZEBHERER—AL LAl YA T AT, ULED LS AR E2HEFRH»
SHEHL (HEREBR) Y ATAETRZLiC&Y, INETHRBHIATLADLS
BYAT LB OMESNTER, LHL, ABESOLTHLE, BENART
BB HDREDEITEE T E L WEORERAB WL DB Eh T E 1,

Za—=F) e Ay T OBEROFBHE L TEFEBENDITo NG, HYULHER
(AKES, HIES, BMEE 05X HE) 2RETENE, V-V R—ZAD Al ¥R
TARFBEOBOR MR Y 7 R o T ARREREE L2 KIBIZHIRT 22 L8 TS
5, ¥fcma—I N 2y F =2 REGORICHIEE R TER S, FOROHE
BICHLIz=a—F )« 2y by -7 2BECENE, RAEOELOME b ST
&5,

FBRITFI e Za—F)+» Ry b T—2 DHEEE

SAROHRMED IR EATBEB L L, ANMEBD Y —vizxtd 3 5 B0
DEFREHNEZTE L, 22D, HEOHFREROANICHL T, 5 BEOBEM
DEHBREHNIT 22—V A9+ 7—2TH5(M5), REANESOREH
HBThad, THRNV—NVR—ZADAI VAT A LEBICEMARIOTAETZ LI
225, HEHORRBFREZRANZ LERZR RO THEROARBESBIC S L& kb
THTHS, ERE X, HWEOITRERUNC B, EHFIED, FmE, S
RPSHE) L2 TANIRRCT 201, BTFHLOHMETH S, TEV AT LTI,
FLaaIhNeT4 Y, Fvv—2, RSL, afy 758, BEFHIA4 VREDT
7 =HNarieiEE S THEMERL T3,

HEFHESOE5 LR, BROMHERCHT 2 RO EEOUMER L5225
Y D508, $HAE(1000 $EARLLLE), MM L 21X 600 BER) »5E 2 5 LY
WrEEIE 60 FENC b REZ L2 5, ZOEBOHM 29— EHETITS 2 L IR
BETHSD. TDOYATLTIE, HIETZH»S 5 B COEEE» SHAMES (L

‘ Hwy 7+

D I

ARG G -

5 J{TRERUTFNeZa—SNhekybT—2
Fig. 5 Buying and selling signal neural network



68 (434)

DOV ETLEZES D) ERD & ST/ L 72,
YHDWM % x0, 5 HEE COMKMEIEIZ 21,02,20,202s £ 55 &,
BA R =max(xo,21,22,5) [To—1,
BRTEER =—(min(xe,x1,22,**,25) [1o—1),
By 7 v (ZEHE) =min(l, K LAR HHEHE),
7Y v 7N (EHR) =min(l, FATEER /HHH)

HEEMEIZ, HEILY AN 0~1 REHET 2 X3, EISgETHNIE
0.1~0.2, B 225 FHTHNIT 0.03 IR L V5 &L KNROKEMBIZ L > TEZ D
DBEWBH B,

3.3 % ¥ FH &

WA 1987 £S5 A2 H~1989 3 A 30 H, ¥ 3 aVv—¥ 3 Y% 1989 &
4 3H~199046 A 13 HIZEEL 7. FZENGIARMBIC A (£H#fH), B(1987 £ 5
B2E~1988E1H30HDT I v 7 <7 —ZEMHM), C(1988 42 A 1 H~1989
E3ANEHOTZy 7= TF—RO LEMBHMBD 354 FOFEF 2T/ =2
—F N2y b T—2EZEDER LI, ZOBRXD=a—FV 2y bT7—7 L
Ty Iav—ya Rk 2 HM 1 (198944 B 3 H~1989 412 A 29 H L A4
AR, BRI 2 (1990 4£1 B 4 H~1990 4= 3 A 30 B D TREASSMARM), #AR 3 (1989
F£4AZHEH~1990E6H BBHOPM D3I A A RBUTY I alb—varyefg
27z,

YEialb—vavidZa—I N Xy b NI—I0oDHATHEIFTEY S F D5
HEFOFIRE» SFRVTED, MIRVLVEVLEZERL, BHELZREL, BXEHEY I
2Vv—yarE{Tok, FIEY OEHAEKIE, Bid, FEHZIZIERE TERIRIE
DETRL, R1IS7 2 —< VY ADHBEERL: DT, RPOHEMELRIZ,
STSRIAM DA D ZAL R % - EGF| | D I TR L 7z,

x1 ¥¥I1473, > 32al—arHRRNGEESTIEY
Table 1 Return table

v3 JV;T;{Q%% LR TR & MM
- 90| 1980/2/3~1989/12/29 | 1990/1/4~1990/3/30 | 1989/4/3~1990/6/13
T R 1) (A 2) (R 3)
AR
1987/5/2~1989/3/30 32.0 —110.5 7.0
B .
1987/5/2~1988/1/30 22.1 =6.1 26.6
cm . -
1988/2/1~1989/3/30 38.4 133.2 0.0
B 26.4 —108.1 1.1
B (%)

X 6 W FENRHEORMOHERE 2, M7y 2 av—y a VHMOKMEOHR %
RUT, P2 TS ABRHESHEL), $H1 CR CE, 2 T3 BE
D=a2—=FN e 2y M7= (RHO*{FTE)ZFEALZEIBRBIT 4 -2 R %
R EeNb»s, D0, CRIHM 1 0 LRMEE I, BB 2 O TRAERICHE
PIL7BEDHMTER L2 TH 3,



32900 HEO RS

210

13900

(=1

I TR AT

Za—FN 2y b7 —7 ORATZRAN S X 7 ANDIEH (435) 69

S i nann e

119870502 19890330

BRI c#

ARl

B 6 FERFAAROUENHRE

Fig. 6 Stock price in learning period

il DR

128000

19890403 19900613

Wi

#Ar 2

HAR 3

7 >3alb—arNREiokEints

Fig. 7 Stock price in simulation period

D& ITAAMCEGHMERYY, BEHOBECRZORECEM L=
=N Ay b7 ZRAVHEREZEMNTEZITHS, LrL Yy AT LEH
REZIBE, 0L CARNERENFECLET, ZOHKBEENLTHLWE
B, COHFBRERNTHL LIZE ARV,

ZDEZRVATLMETHERELT, [HRASEFEEETNVIE2RITRT.

B8D X3, ¥ENFHO—HE2FEI LY T=a -5V Xy bV -2 %8
BIERT 2., THENOYT=a -T2y VT —213, BRRCFHNREM 2T
5L TEZERD, LT, BETIY 72y bV —2RLRIETHM 2 —HEEL
T3, RiZ, ¥ 7=a—I N« 29 bV —2OHARANE T HRKTFM=2—
WeRy b= RET A, ZDRAY bT—21F, EEERRVET I LIRE-TH



70 (436)

i \

/
/
2% 4

e
Piod
N
e
8
&,
& 4
o/
S
N
N
/N
I
/

i

\

’

’
I

I

4

4

~ ~ P S.
| I | L ] ] 1 | 1 1

FHRAE L 2R

X 8 KRIIDEFYHETN

Fig.8 Time series division learning model

EOREMBED EDRECHEML TV S, R Eo0L 20BTH2 0% %2R
BMTEBEIIERB, (RIDEFAVDFEELT, 1=2a—F ey bT—2Y
2D OEBERED R RETE BLOFHEBK RS T 2 LATE B (EYHH
nfECs L, FEEBR nEUELBR3) 2 b iFons, HROERAYEL
2EFULLAFEBLEZBOIR, BRFf=2—V 2y bT—7 EBFOY 7=
2= N e AV T2 DHETHD0H, VAT ALALEOEGRIIAEICHEIRT 3
ZENTES,
3. 4 HATEYMD R T LS

HAFEUW Y A 7 AOHRA LR 9 ITRL, BREROBHEEUT LS.

1) FEEY 2N FHTIEELERLEEN 2 LB LT 5, 2h R R
KRB, 2= A PWS0E CHHEEE 0¥ v 3 24MT 2 FkdH 5,
Ny FMBIZE T, RITEY a—VTHERATIEEESLA=2—F NV Ay Y
—7 2T 3,

2) EfFESa— N BEBEAD=2—F Ny b= 2BV, T4 —F
BHREYIFNVERCHAORY Y 3 v, FOMOERMECHED S BRNZTEHE
BERETELDDOYARATLATHD, Lo T, —R—AD Al i HE
L7258 KES [1Z0 AlY —VOFBELENTH 3.,

ZHEELEINTIHAR, 1)+ 2)0REEZhFIFEOI LITK S,



Za—FN 3yt 7—2 ORAGTHEE R 7 AADIEH (437) 71

PW2-500 E U 6000, US 7+ 2
A e 27 L T A et —edt
YHMEZ -0 1) 3)
l NST
C s

R K — b

VJ'-II_'I I~ 1
HA IR - 2 T 2 2)
KTEL 2~ 2)

= 1 |00 [

C Haft

LAN

B9 HAFELIMS R T LOWHEMNS

Fig. 9 Stock trading decision system example

3) Z7ANY =3 iR EBEAD =2 — TNy Y= OIET 74
WEEETHLOORET, KEED7 74 VY —NTh3,

. 8 b W IZ

BAGEEM S AT ARNTE=2—F 0« 2y b7 — 2 BEHOBEE I+
RTE . KM THEN LB FE RO MBBISENZ T Tid 2 <, HEE 225 11,
HRF55Y, EBEMECICHTES LEbLLS,

AIE, AFEMEEH L ERIT=2—F s 2y b7 EHT ARV HEASD v
—T 4T YAT LDWFE, FliETo> T3,

Za2a—FNnedy b 7—2IZREXIN D Al OFEME L —v_R—ADHERD Al H
McE->TEDLZHOTIRZL, BLWEHTELEI bDOTHS, BFO AT A{LH
M —N_—ZAD AL, 2L TZD=a2a—F N2y b 7—2 ORI Ah
BIEWXED, TNETYARAT AT Lo BB LT Y AT A0
TETHATWS VD EBbN 3,

[1] HFE—, WFEEEOREE, EENS.

[ 2] wfZE3, F/IEHE, FEHIFTHER, HBAER7 7Y A M2,

[3] SYSTEMS1989.11, =a—F iy b T —2, 7 7 ¥—imeE i [BRFEEH
MivAFAl, HEZ=VRA,

BhEEHAT W o ¥ — (Kouichi Uragami)

1984 4 N AR FFR BELERRE, REHE2
=Y AR AL AEASEEY AT LAOERBAB LU
REFEFICHE, BHE, YA 7 ABWNEE AR A7 A
IEAY AT A 1BICFRE, @ — i3 2 KE 4 —
R EHY,




UNISYS TECHNOLOGY REVIEW £ 2758, NOV. 1990

A= ANDRERN CAI R T LDOBIR L EhE)
The Present and Future of the Nihon Unisys-developed In-house CAI System
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Abstract Problems now facing us include a shortage of young labor, a continued reverse trend of mass
hiring and a resultant lowered level of new hires’ ability; a quick obsolescing of knowledge and
experience ; growing needs for a wide spectrum of constant re-educational/re-training programs aimed
for older employees as a means to help them keep up with such changes; furthermore, the necessity of
an educational means which transcends workplace and time as a result of the extension of working sites
to foreign countries, to say nothing of all the parts in Japan. Such being the situation we are currently
in, employee training has been regarded as a foremost pursuit for business survival, and accordingly a
drastic change has been called for in the in-house employee training and education scene.

What has appeared as a tool to provide one of the most powerful solutions to the issue like this is what
is called CAI and Distance Education, that is, a combined application of both computers and communica-
tions in the area of education. Multi-media CAI technology, as described in this paper, is a product which
has resulted from strong requirements out of the businesses who are trying to find out ways to cut down
on periods of employee training and the number of trainers through improved efficiency and to maintain/
upgrade their educational quality as well as to set their employee education free from the restrictions

of place and time.
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An Application of CAI to In-house Training Programs at Tokyo Gas Co., Ltd.
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Abstract The efficient operation of urban gas-supplying business and assured safety have made the
importance of employee training and education much greater than before. Practical training was most
commonly conducted through OJT (on-the-job training) programs at each workplace. However, new
approaches are now becoming necessary because the knowledge and skills required for job performance
have been expanding remarkably and unprecedentedly in both quality and variety.

In response to such environmental changes, Tokyo Gas Co., Ltd. has set up its own Employee Training
Center where group training programs are given so trainees can learn and acquire basic knowledge and
skills in systematic ways that help supplement on-the-job training procedures. The new adoption of a
real-time process simulator and CAI (computer-assisted instruction) is the core of what the new
training curriculums are built on.

The newly developed CAI system, consisting of a personal computer, a cassette tape player and a still
video display, is so created as to make human voice, photos and explanatory PC screens usable as
teaching materials. The effects brought about by this CAI system include @ learners’ improved
comprehension, @ employees’ improved desire to learn, @ reduced work force and @ increased quality

level of what to learn.
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The Mechanism of the Executer for the ‘LEARN UP’ CAI System
and its Extending Application
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Abstract The latest version of the ‘LEARN UP’ CAI system guarantees compatibility of the course-
ware produced by it among different types of MS-DOS personal computers. In consideration of exchan-
geability, continuity to successors and future expanded applicability, the courseware is so created as to
be dividable as independent segments so that it can provide connectivity on a layer-to-layer basis.

Accordingly, the Executer which runs and controls courseware is also designed to meet the possible
new use of its segmental parts.

This paper discusses the mechanism built for creation of this type of Executer and takes up a couple

of examples in an attempt to show what possibilities are yet to be realized in the future through the use
of the mechanism,
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Fig.1 Software structure of LAS Fig.2 Software structure of LEX
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Fig.3 Software structure using LEX under LAS
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Table 2 Code for using LEX functional module
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Fig.4 Interrupt vector table of 8086 series
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Fig.5 Mechanics of direct access to LAS from LEX
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Fig.6 Software structure using LEX under the terminal of office computer
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Fig.7 Frame files as HELP information to each spots of application software
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Fig.8 Process of keyboard interrupt under the terminal emulater
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An Operator Educational System Using Knowledge Processing Techniques
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Abstract In case of trouble occurring in a nuclear power plant, the operators are required to make a
proper'judgement of the plant operational situation and to take corrective measures back into normal
operation. That is why training programs have been repeatedly given to N-power plant operators using
full-scale simulators at the Operation Training Center. In addition, there are rising moves recently to
give them daily on-site training in the plant itself.

Since 1983, the Central Research Institute of the Electric Power Industry (CRIEPI) has been working
on the development and research of a computer-assisted on-site operator educational system. However,
current requirements include higher-quality education that calls for educational materials optimally
adaptable to the levels of trainees’ different comprehension.

Aiming for such a high-level education, CRIEPI's R & D efforts have been focused on an operator
educational system using knowledge processing techniques since 1987.

The system is made up of a dedicated knowledge processing computer which interactively provides
teaching materials most suited to trainees’ achievement levels, an engineering workstation to display
graphics such as plant facilities and a personal computer to give voice explanations. The educational
materials in use are so designed as to represent patterns in terms of cause-and-effect relationship, thus
making effective learning possible by clarifying where trainee operators fail to have a full understand.
ing.

This report outlines the operator education system based on knowledge processing techniques and also

describes the results of its trial use.
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UNI * ICS ; FBEFERSHUERT AT LDRR

The Development of UNI * ICS(Unisys Intelligent Campus/Career-development
System)——A Learner-oriented Multi-functional Education System

BB X EREB
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AT, UNI * ICS RAL T 2 BERBEMT —+ 7 7 F v+ PEYH Y2 E
BRI 57:DDOBBEFCOVTHEMNL, ZOEILOL L TCHEBShWL2EZELY DL 7 4
A e A7 — A Y AT 4, UNI % IOS(UNISYS Intelligent Office School) o F| i $2i4% %
LT UNI % ICS »5HHi3 3.
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DHBYATLDEHZBIET.

Abstract The development of a new CAI system is now under way at the Nihon Unisys Education Center
in Tokyo as a successor to the LEARN-UP and MAPPER-CBE systems.

This effort has two objectives:

1) To create an individual learning environment which provides higher efficiency of learning by
newly offering a leamer-oriented system rather than a teacher-oriented system, which has been the
mainstream of CAl systems.

2) To make it possible to provide remote education services under an integrated network linking up
all eight Nihon Unisys Education Centers throughout Japan so that there may be no regional gaps
in quality and frequency.

In an attempt to achieve those goals, the authors have framed fundamental concepts and assembled
the functions required by the new system as a result of the repeated creation of several user education
of systems and of experiments with prototypes in the past for the integration of the findings and results
into the new CAI system called UNI * ICS.

This paper describes UNI * ICS’s hierarchical function-distributed architecture and other fun-
ctionality ensuring learner-orientedness, and also evaluates the new system, based on the actual data
gained through the use of UNI #* I0S (Unisys Intelligent Office School) developed under such concepts,

which is an integrated office school system for the nationwide Nihon Unisys Education Centers.
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The future UNI * ICS plan includes its further expansion to meet new network requirements and it
incorporation of leading-edge intelligent CAI technology as well as its further growth as a system

flexible enough to be widely accepted by customer educational facilities like Nihon Unisys’ ones.
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Instruction in Software Development Methodology and its Supporting Method
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Abstract Today, when software development is beginning to shift drastically from manual production to
automated creation, training and education programs for software developers now need to include
software engineering theories and their results in the curriculums. One of them is software development
methodology, and its effective educational way has only been considered to such a degree that there are
simply procedural explanations and exercises at most. This paper based on such an aspect of considera-
tion determines the educational process of instruction in software development methodology and
discusses the way to support it.

The educational process provides the training of the methodology through exercises; the exercise
process comprises three different elements: explanation, working and evaluation. The use of as many
examples as possible for explanation, effective performance in working and the repeated evaluation of
the outcome are considered to help learners improve their comprehension of software development
methodology. Then the author has built the framework supporting each of the three components
mentioned above.

In addition, taking as an example the education of the author-proposed method to make dataflow
diagrams in the process of analyzing software requirements, this paper refers to a specific process of
instruction as well as its related supporting method and system. Also described at the end are the
experimental evaluation of exercises and high productivity brought about by the execution of exercises

by means of this process (explanation—working—evaluation).
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iz, THICBIEL CBIfRDEM, BESLELRS, K8 (b)ixZDflEr
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TFEREOMERAFHOBERITRIID,
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Fig.9 Overview of exercise evaluation experiment
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5.1 HEFHERERORHEH

FEMMERER L UT, RO & 5% 3EOHE 2R UL 30 B[l LU TEGEL TiT»
72, HBROBMEPNIIRT. 52 o0 FER TR THEBELEOMETD 5.

KB I FEREALEIZVTIO ST ARERT 5.

EER 2 L HER (HEREEY) oFEONRHDO L EHZ Tr 67T A%VER

35,
EER3 I FEROFMA T v 7 BWT, FIHOHRBITMZ TEEEROFHE L
2ELOFIEHWTHHL TS X0l ARERT 3.

WHOKRTHER, ThZhoFEEEOBBELHEL, HET 2 & THEROWE
FEOFM%2{To /2. 72720, FEBEBOEBRE»HEEINLVOTI Z TRKRETTH
Rp7urs 7w HETRALL.

52 70735 <Ak

7u /5 < kE (programmer performance) riX, Fu/ 5<%V 777 %
EETLI—DOOBIK (HE) tanlilt, BYORVER, a—-T4v7/BIV
TRy TR RILTRI22ORETY 7 b2 7RECBI B Tur I~
DEHENZERTOLDOTHS, ZIT [HEOBWSOSIFE7+— NV bEY T Y
27HRZEDRET, (RVE7 =V 2EDRAZELTHEVEHTERERD
B 2N TEB|ERETRE, 7ul/ I HEOFERELZRAG-1)D L I ITE
DBEIENTERMN, 22T, Ted7al5enY 7 b 27 RIEDAARZT —D

fr, p RO T»LE, fIRESEKEET,

-1
SI=<%§) (5-1)
B, HERU/NEER a2 S ARBICE W TR, EHRBEE () RBE s S
LYAXLD2FETHEPTZ LN TE S,
FHERE SLIZRZIZ BT 2 WL DD DEEERPL, YHOFAHEDO TS F A
FRET B CHA S, ZOZUNPESESHERS T3,
53 X B # R

X 10 WEBRERE2RT. fER 70 ST < HECETH D, B0 3 828, E»bd
IECEER 1, EBR2, FRIOEER2XRT. FUHFOHERE (Fas/ 7 <HkE#HE) O
Mk, FEROBE® 707 MERCENTholcZ b2 RTEELONS, ¥
RRZDER»S, EBHE (4AB) 2ROIIN—TZHET I LNTHETH S,
(FN—=71) EBR1OMEHFHL, FEB2, 3 & bEsALT 2.

(In—=72) FEBR1OHEMEL (10 AT), EB 2 bz VHEOEEBR Sz

DSEER 3 TEBM LT S,
(Fn—73) HBR1DMEMES (10 LAT), EBR2, 3bhEVHEOELLBRON
v,

PEDZ EB2RD LD WZHERT 5.,

[ERFH R, FHOA2RTREITHERE2ERTIILMBTEIAN (V-7
Licrit) &, FHEEFHEFEEHRICE > THET 3 L FEREZERTEZA (7
N—72) &k, fAIRHEBLTLEBETER»oA (FNV—=73) w3, ]
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ORI I hE, EERRBOMES (588, fF¥, FHME) L8Rk 23HEHE
REJFHOEBER LKL TEMNTH D LI RSB D D,

6. & b W IC
V7 VY 2 THEFEROEE L 2L EI L FEOXBEHRZDVTRY, 20
BRAEENA LI, &2, L RAEROEEORR 2 EMAKIC L 2HERR DR
KOWTRRIRL:, BE, BHCRLLEBRGNERBTOLDOXBEY AT LD
7a by 4 TERERT L, RALERELTWS, 7, EXBHAROEEEOHE
RR R T 23RCBEE L VAT AOFERICE SO TIHRT S 2 L 2SR OFE
Lz,
FREOERIZL D, RO Y, THHRECERKEREDBEREREEE, 2
FE-BFICEIBHOEER L2,
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An Intelligent Learning System
——Aiming to Build an Open-ended Learning Environment

W B & X

B 8 OMEREY, avCa—2HECHHETIRARES o8N, HNERY AT AN
EREBLTEL, LaL, Zhoi3unind, WHrRLTYATARANREZ LM
W BED» STFR/MERENTE Y, FEFOFEFE /o ACEE L DD Rho 7,

Greeno 513, BV AT L0 G 2RIOBIR, & 2 XMERRENZCES>N 4
BIRRBIC X o T b 2, EFH CORMEERIT, ZOEENRERFIZHREL .

2RI T 5 BEGRIRELIZ, VanLehn @ impasse (812 4512 ED R WIRE) 10 X 2%
WERY R R L, FHER, HAE SO IIESRE LY, L% 1Y BT
SEATRAIFEZBNL &5 LA 2. ZORRE, FEFCLBERABREARIETHITHIE,
RO LWEGENARTE S, ZOIIBRVATLAREBET 272012, HEERIZ L 2%F
BPXETLT7 S u—FEE o7z,

DI BYATLTE, LBEHONMEMIES ks, i, ARz L
ZREEVDY, ENTRICHL TR > LRABRPRAFEREARLZTAEIR S0,
LEHEOD F A4 > IRER) HREHE RS b, A7V 7 VERATur 5 3
FOFEEFTE AL VHARRE A VRVTRALE.

HHRFEBEY AT L) CBF 23V Ea—F YR TADMBITIE, EFHYATLDH
RH5—HEERTHY, MOBRBERTHHEECHAME L bIcAE2HHEHT 5,

ERTRRZ AV E2a—F YAT AR, ZO—DDERETH 3,

Abstract There have been many attempts conducted to use computer systems for educational purposes,
developing into intelligent tutoring systems (ITS). They, however, have been studied and created with
greater emphasis placed on how systems can serve learners intelligently, and we have seen very few
system for which learners’ learning process is fully thought of. Greeno is noted for having viewed the
‘intelligence’ of a learning system in a different way and considered it to be an intelligent function as
seen in the ability to solve problems. Under the guidance of this concept, the author has designed a
practical implementation.

Theoretical learning motives help extend VanLehn’s impasse-oriented learning theory (VanLehn’s
1988 paper) ; that is, learners will often try to obtain necessary knowledge, of their own free will, when
they find themselves faced with problems to solve and when curiositiy or the desire to learn arises in
themselves. Letting a learner experience his or her required knowledge at that time would lead to
efficient learning. Then, the approach toward such a system is focused on the supporting of learning by
free exploration of knowledge bases.

A system like this needs to be capable of dealing with a wide range of knowledge. In addition,

knowledge differs from type to type, thus calling for different representation fqrms and ways of

150 (516)
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presenting to learners depending on types of knowledge. To allow a wide range of domain knowledge

to be handled in a unified manner, it is represented on the meta level by use of the object-oriented

programming method.

A computer system in an ‘intelligent learning system’ is simply positioned as one of the components

of a learning system and shares knowledge with others such as teachers and co-learners. The computer

system described in here is one of the implemented systems.

i

L & I
HEIANTRREI LTESLDES I 9] LS EMERTPITELET S, b
hbhid, EOL52BIET, YOXIRFECL>TEOREMIRELBDIES I D,

LAz, FOMVIZEZBAYE 2a—F YR F ARHET 5 L IZEHEROD,

HEpoEFIIvY 2—F 2FAHT 5384 (CAl: computer-assisted instruc-
tion) M3z B NT & 7z, & L GHEE, CALIC ATHBED BN %A L7z ITS (intelligent
tutoring system) :IEiFh 2 EFIIEH Y R 7 A58 { fERR S h, FEEOHELE
FALT DR, (RTF T VEEOD & 5 2 REREHIG LI 2) BREMOBIREFD
BESHEME L ->TE. LoL, FNO6DEIR HEBE THILIKEEZEZE
&, ¥EED FY TurAEHLE QR Lo

— 5T, BRERIZLZEHNS YA L (EEAYRT L) B 2»RES R,
FOERAENEEESNTVS, FOLIRYATATRE, avCa—F Y AT LS
BEER ALY (HRER) OREMRREEN 215, ThEFEEBE>TF XA
D53 EOPFEEEREERL, ¥ET 5,

Greeno 51, YATFADEHE 2, AravBa—3 &&= VT A
7 ADHILHEEE (o & 2 WERIEMRREENS) ko TE SR BREFLBALEW,
Thbb, ADARICRECEZREYL, 2 Ca—F ORI THRTE 3ME
OTIRESENE L SNDH, AL IV a—FERE L —F VRV AT AGR  sys
tem) 72 5 1F, FREALINTI NS REOHEEZRCMAELEZ DI DIREL RS
WS H0THB., UTTR, (VATLOEWITERZO LI BRI LTHWS
zril, KavBa—FvyA7L> ERFILTRHWS,

AFETIE, Greeno S k> TRBaN, EEBDET HWRFEH Y AT L O—
DOEBRBIZOWTHT S, Thid, FHEYRT L%, BM/741 75V /RBEE/K
fi/$HE/a v a—FBOREEEDRYATLALLTRYES. FOLI3RVA
FATE, TWhRavEa—gsHMERSELEETE 2L Wi G,V Y
a— VAT LBEZLD,

ABETIY, ES5RBED ITS R, ZFDu AT 2R KCO>LVTIVEa—L,
HEARNZESEPEAT S, 2ETR, EHOT Fu—F 2 BERNCR~R, 3BT, BH#
THEMDY AT AR SeAEORME, HBREFFNDERICOVTERET S,

1.1 Well-formed Curriculum (%089 CAI NEIH % T)

AFO (ad hoc frame oriented) CAI 7 Fu—F Tk, —DODEBABREHZ S
7201, HoOLUbHVFaT A RBRHLTEE, £%27 Vv —A (frame) EEEH
ZHIBFYBMICERLTHL, ZOIIRHBRBF 28, LELIETa—AY
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= 7 (courseware) L I T3, ZLTHEBER, 2V FaFLZE>T7V—4
ZCRROVEWEZD TS CLiZEoTEET S, 2RV = 7OERIFCH 50U
ODEGEORIGERBELRTNIEE SRV EWLIIIER, HEVATL2HRET5E
TRE2HRER S,

SEAE, H18 CAI (ICAI': intelligent computer-assisted instruction) »3#2018& 41,
BAELHIENLIRTVRS, Fhold, NIy Ea—, FHEEHECEDLI K
LTHEZBIENTEED LI RREALTWS, ITS cAKS 5 “well for-
med curriculum” 23 A 7 TY D ICAL Y A7 A TIE, HBEOEIMEE T —<icL
T3, ez, XEOTHASHIRBT 2 (GEICHEILS WIBURY AT 40T
X, FHEOHEBRN, ABABTZERE > TEMORE, 883751 4, MEH%
ZERHEL, ZOREEBVT, FHEIRLLIEIDLVEEL SN FHRE LR
ET B, REAERRSLFERESFAUCEMELTY, YATLARRR-LRIE:RT
3L, E5RA-OFFHEOH—DOHEMIIHLTH, ZTORFRIC L >TRL > LRIG
233,

DI REERERERT L0, FHYBEORIGE b L CEEZEOEFRRI
BETMELT, ZOE TN 2> TEEZERE/ BT 2 RE LR e 5w, FF
HOBREEETFNMEL . b O RFEHHET IV LR, ThE#ET 5AETHE,
2EEOBEBRREEZ LD I IRERELT, LD RFETHET 2 DLMNRES
NTRBLENRD 2, Ihi3, BERTNEABTHEBOABRRASTECKRE {IKEFET 5.

1.2 %BCRAT 3185

— NS, AREMIMHT L AR EER T 2 SO AR EH LIFATW S, FBIZ
BT 2 R REESII X > F Ve TV (mental model) Th3., FETIE, EED
BV A F LATEFEHEROER E L T35 VanLehn OFFHEH Z LV E 2 —F 3,

BRTHWDR AV IV« TN EV) BER, BABEESAVIENI VALK
BRTHWS, AVIN-ETNVER, bULbODEHDORITRE->TWS AR THY,
HRELZBRTIERTH S, Zhid, bhblBMfArHNLEE 2 TR —
L2, HEHZERINPABAZBIONE—Z0fTEI2 V1 F o dXfEbh
3, FFPO /R LRACBVTIE, 20 B> LS ZeBNERTHS. ZOET WV
&, EEFRE (oA s0EZ, BEFEICH o/, BENBRTE D 272F)
PEUCTRYZSEHFEIA TS,

CEE X, AVIN ETNVOBFR S ULATHEEEZLIENTES, £L
T, FHCHET 2HEOFLHZFEEIROZDOOEMICRFEENS,

1) bhbiii, LOLI3ITAVIN s ETFNVEHRT DD,

2) POEIBHEREI>T, FEOTO L ARXETESZDH,

VanLehn i3 impasse (212 b 5812 b D R WIRE) BEPOhLHRBE LR T2
CEREBL, FREOTOM RAFN) 2EFTEH70RADAIVRIVDT —FT
I F v BEZHULE, 2RIz 2005 T impasse 1ZfE3 &, (ROZDD (»
FThardD) HEZ L 2BRE2EA S,

D BENcS gl sk ffgkEME->T, BAEHIMNT TR > T A EEEREEY

5,
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2) MBI ERD 3,

ZhiZ X b impasse DERIZRINT HiE, REDORU & 5 ZRJACHZ T, £DOX
S U ARRMBLLT, AVIN-ETFNEIHET 5, SHRAZET 2 KD /ZTE
B rRE-oTEFNEBLIESG I, 0 impasse BEFDY —A k25, —
5, HimssEdEEsNTE (e AE T A MNIERZBOTWIRE) REMERE
EF22LiZLoTEFARERLLBEEIE, Bocfii (e 2 iHEEO—RKL
%) PAERTAEARD S,

VanLehn 513, 2O 7 — %7 7 F v+ 2 b ETCRVISHEOFTBTIY F O HtF &
OB SEHAL, FORUMERIEL, 2L T, HEIRERLT7—*77Fx %
VBB ErERERE~EAL, RRE2EBTHY, TONAMMEEAS LT,

W EAT AR AR T AL, FELVWEHBEETVERFT2:00ERL
BBEPITERL, RAL VBT3RO L EREBIEEROU 3 LDILERTDH
5.

2. EEOTF7IO—F

HWYAFACBVT, FHERBEN EETIE TBMIRETH 3.
zhiz, RREFL, FRIZDOVTER, B2 TT, ZREERETHRIEL,
BTt THMEVHLLRHOBERVWHT IETHS, TRIZE2T,
HBBFEASLAVIN « EFNVELRT OOV T 4 AR (RITANSZRE) 21F
DT,

#213, VanLehn 5 DX EERLFHREWRAR (AFNV) 0s% 6T, HENG
SRS AR L) AEBEONR s ES T2 HEC bHEAWELEZ S, ZO5S,
VanLehn D> impasse i, fERT X RWEEIC SO0 o RO A2 5§, FEEH
FFLEPIOERCORET S, [XXEBREREI] hrwiE, [XXBREXXT
BawDnl, TXXIRZEARIIRZEZS>TWBEARESES | o kRIREMEZES
o Z khtimpasse & LTE ¥ £ 2%, VanLehn DEEH L D, £D impasse 23 & o
DR VEFTHERHET S,

2 - RN BRI & B impasse 284 U CHAERIciE 2 R ez, ThizRWH
THOOERBELREMEL THIT S, AREERTITAEXET SV Ea—T Y
AT A, CHEREBYATLOOPTHBRLZY, BEX2DDHERLZB L
BTESD,

7 2if, BHTED BT HREOWTOEN NREILTEZDEE52] I
BWT, bhbhiZZzDEMDA»5RUTIRART L), FEEOEMOENZIE
FEiEET A LizTERY,

1) KESEHBLZETHEBLTOAREERD - ECEDECBEZEMLTW S,

2) FEBIEOWTEBMLTWw?3,

3) RETFHBARINT, BIKHIZETWBEE,

%, wWan3EZI LN,

L, EZSOHBEERIZLZFEY VAT ALATR, ZITEOEMOER:RE

ALY, AET2LERRY, RYOEMIZ, FEEEEMMED HLEROD
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oI THD, FEZIAMHEL IR ETEREBEIZ05THS, VAT A
ik, Bo LoD SNl CELWERD L1 Hidn,

LY BT, TOEMENLTE, $EELFSE -T2y — VA THL,
ZL Tl ziE, 2Ho15F0, MOBE->TWIARESRLTHITS, &5 1C%
OHICHERD Iz D DFER» D 2 EFIWHDIAATE L, T2L¥EEEIL, £
FXERBOEBHALT, ROF—TV—FE2HELT, ROEMEHTE2 .

IOBBTAYIRZ LI, FEEL, COBEroaIazr—yvarE@EUTH
FEEDRAFNV s BTN (e ZEFFEDF>THIHAR) % Hb¥s> Ck
ThHbd., IRICE->T, FHERERZARMOZIFETIR 2L, BENICL3ESZ
LBNTEBEDITRD,

3. FXAA ABORRAFHE
—RENZ, FAAL ViE, L ERBHROABIGBEINTHS, 22, »
 DOHORRYNTHT S 2 HHP, —BERER], P24 Y ZEBOHNRGESD 3.
IhoDRRIEEOABREH—DOBRTMOKS cizTE L, BET—RIL
ENTRALARRZBRITIL 20,
XEREITRIAED, FHES X, FEEINE O TEE T 28R 2B 2 ARG
FE1E (CAFEKS : computer assisted free exploration of knowledge structure) %
BT BERIC, WRHBOERH KA 7Y =2 MEAT ST 2 v (O0P) OEE%:
v, E&bH, OOP DFOFKE (oL 21, AN, FHb-BRtcksE7
YV 7%) wEBL, Fhick 3MREREEAL.
3.1 AFL~_RIOIEREA
e 2, (EBEZ LWV FXAL VX, RO XD 2R 2BEOAR» SHBK S
NTwa, D BNEWET 208 THY, (RUBETT 2> d=a— b VEE)
DERIDRBTH D, HBROKRSERT 3> IMHEOREBECOTRTH 3.
FXA VHBIZ, ATV OHBEME > TRIAT 5, NREROARE 7 7 At
U TEZ OFBOKA 2GS 227 FADA Y AZ Y AL LTHRS., e zild, <
WY 2 RBE T % Object class DA YA F YA TH Y, FRHHET T 5> WEN
7 XA BRET S Process class DREREITH 5 Newtonian-Motion class D4
VAZVATHS,
TRTDA VAT RIX, HBreERET 3 Knowledge class O (ERR) 4 X
FUATHY, RAOHRRT LD CHRO 7 F AREEEE:2RLTWS, i
AL LTI, MEEROME (A FV) TH5 Problem-Solving class, TALF—
FRENZEOHKIE T 238 CH 5 Constraint class, ZEZ 5N 3,
3.2 MBMAIET DFME
ENThOHARA 7Y =227 M iz, BRHEFEEIRI DDAV Y (FHE) 25
2R b, EHOYATATR, FEENEBRENCF A Y 2HRL, RT3z
o TFEET 50T, FBBZMERNC BRITADEERCL-T) m#E3h3, 2
EZIE, WHRICET 4 Object class DA Y R ¥ Y R RFD O, (RKF> »nE
2TWBETFTLT 2RIV E/RBD Lok RFDBLERRET 2 FEBEzLoN5,
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B DR RRIRE
Object~_ _

"™~ Pochi . ‘
Newtonian-Motion

Knowledge

Process
Qualitative-Process

Envision

Constraint

Problem-Solving

INSDEEAY v FViZ, FEEN KF) 2EETIFIGHEE L LTHEDLIS.

EERMWOAY Yy FOBEAYIRZ F AR LTERET 2, 2hit, ALY SR
BT247227 AL IRRDED)> 2Lk b (g, abstraction), L
L, BEDA VAT VY AMNBRRLEZIWETEIELHD 55, ZOBETE,
FOEBRREAZIR2FDA VAT Y ARY L THEET 5 ($51L, refinement),
4.165CT, &7 7 ADREHZHREERAY v FIZDOWTiERS,

4, BULRATFLNDA T T —2R
FETRERCIBZEFHDA VI 7 2—AZD2WTHRRS, Zhid, ROZDDE
BRI TEZS,
1) HREGETIDDA VT T =R [FHE HERD 2r0&o4%
ETRED ob] tRREnIHE
2) BEEPIBTBLDODA VY T 2 — R [FEROLDDFERLD BLED LS
ZHEHALOD] RKREN B HE
4.1 HEETETDRHDNDA9T7z—R
FHBCGETREARCR L I BEELHY, ThPhOI75ATLITEN
ZHEbLWEERE (Y9 72—R) BH2BTTH2. T4bb, ROV 7
ABRENE, BROoNA VI T 2—A2F0ILEND S, RETI, HENE Y
ZRAZDWTEDEEAEERRS,
4.1.1 Object class (XTER4DIZBAIT D &)
) WNREREZFEROBEMLARR, ZOXNRMEREZILTHS, 1
L2iE, MREBLIZEFAREHR, ava—% « /57497, kA
FAVERRYTHITS, ZOHER, AFO-CAI BEZ 5> HAWS FE
LEANCRICTH S5, TORBESHBERATIE LS, HLETH»HRERTH S
ZEVBKYTHB, LK, avCa—FTo74927A (CG) A4 vF T2
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4.1,

T47 74 (IV) I, FEEEHERZ IXHELNLENREA VIS5 47
RLHRETE 2 DT, WREETEAVI N« EFVEBELDTL,

2) YRV 7 RRBUT X BERE-Minsky 2 L i, bhhbhiistg %, B
L ZDOREMEDORTDEED L LTERL TV, HRE2—DOH (71—
b5) LLT#ERBE, ZRTROBMER, ZOROBEHL (Rayh) LT
Zzoh, lsiLomE (Roy M) BEMMEE 25, B%, Aoy MER,
O7Vv—LThH2, FHEL, HROTVV—-LKHEZDLDEFEEI LB L
ZEoT, FXAAYONRIZHET 2ERLHNREOBREEET 2 FEBNELS
ha,

DX D% 2HARFRIE, RAFKERAY V-2 LTRETES, BERAv Y
—7 KL ZHABRBER, HRONREMOMRERATIFEL LTI AV SRS,
BRAY bU—2 TR, AV bT—20D/—FiINEWE, 7—73EEERT. —
iz, BRAY b7 -2 BEHCBAEIDT, *OBELEZIRRLTHERTE
BN ENE,

2T, ZFALTLIHELSHAELT, A Y27V AVINECRRS T 7 2RER
TEHEEAWS, T4bb, BRENTWE /) —FEITR27Yw 732, *
DMRDBEER = 2 —BRRENZDT, ZIH5FAKRDHZVDEERT S, Th
&Y, TORMETH 2MMONKBRRS 7 7 KBEA LIEMS 3, B
VINI=I DT 7RREFRESRTRET 2 2 btk > TEORGUTREEET 21
DNRANFR BT Z L 2SRRI 2 B,

2 Process class (43BH97 IS ICRET B 502%)

M2 BEFOYEN R ERLEET 2010, EREXFUCTFOHRL 2R
FOETHET 5 I LBEETHS. 2 L THADILTHERSIELWZ L 2REL,
HBEVRME-TWR LIS R2BELHLERS ¥ S, 2hid, bhbhatHARRESR
FRIZDDOIT L —BZFETH 3,

COEIRFFEERBT DI, FAL UV RHEYRZ LAV TYIav—yay
T& 3 Micro World 2FFH IR, 2OMRADOPF CHBRR GRS ¥ 2 5EEH
Wh, ZDEE, YIialb—var e YATANBERE T ARREHHTENT,
FEELSRREBERET 57 01&LD,

EMEHEERIE OO ERICEL T3, Process class 245k L T Qualitative-
Process class & Envision class #E#%&3 5. ZhZ#ix, K. D.Forbus 232183 3
Qualitative Process Theory® ¥, de Kleer & 234283 2 ENVISION®2z i3 5,
ENVISION &, EFERBRCEBBRASFOBREBZOESREBAELLEWE S R
HLTHEHTHY, ROBREFRCEHL TR2ED L3 2V EFHIT 3, —5, Qual
itative Process theory i, %13 % 38712 (process) KEH L TR 2 EF LT 5.
T 2, <FEF LI BT XIREFAMERS, BFROFEIISL
T, ERHERBHCY I av—ya v 2ETTIR20TREL, 2053303,
HHEORRME (cauvsality) XX > THET L ENTE 2,
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4.1.3 Constraint class (&%)

ek z2iE, ZTAINF-FEINZEOVHERARIZ S L 2lRGC Lo THERESN
T3, 207 5 ADFERIZSED Process class IZIFETHE L E 2 TW 338, BENIC
WS Z L BTARERARE D27 7 ATWIHKD.

4.1.4 Problem-Solving class (FRERRFUEIE)

HWEN, T ZEBAFBREBOTOTTEE > 2B, Aor0BIEx2E
zZhzeMcEhnd, FEERI TN RBRT L L >TEYETE S, WERRD
AFNIE, FEEOF-> TV HEE, ¥EFHL—HC (BALE->T) RT3
EDARZEVIERADZENTES, ERXWTE, FESOFHEICL->T, 208D
VEa—F « VAT LARBEAETHS LEZLTHEY, EFRZXTORMEKNLFES
KEROWHL TN,

4.2 BREXBTDH-HND(9T7x—2R

H27TADHBA VAY VAP, EBDZ 7 ADMDHEBA VAT Y ANEH
BOMFELZEIIL M S, FYEBLBELRABRELBELPDRNTES LS4 V8
7 r—AREBRLLVL, FEER, —BIX—oFTOMBA VAT VA LXNETED
T, #DEEA VT 7 2—ADHIZ, DA Y AY Y ANDEEDFENH D 2HEDHA
ATBL, —FH, =7 —FrobHBA VATV ABRETED I LICT R, T
&, BROIVT 7 A MEREZIEP, FROTEDE o» ) 2E5RICHERT 3.

4.2.1 BHHLRROA A—2F)

BROYFIV IO ERT, I TR, ZOBEROFEZAVEZLIZT S,

1) 28FIE, 7 E v F—7—F»5 Object Class DA Y RAF Y A %R
%35, TOEEAVYRFCE>THOBE> TWE Y=V 3B LEET TR
=R (<

2) Wiz, ZohcED AT BERD LWwWHIF—Y—F2HEDF, 22556
Processclass DA YA Y VA (RO L HHA> N FEREE2EDE, 20T 7Y
27 VDOEEAYV YRR, YIaVv—yYarRIZERTHB, HEDERIE
BohTERL, BRI > THRELT, BUMLEtEDT, k2>
EVNS—BD IO XRAEYYEN s LRVDY I ab—Yay (FTHHER) &
DEERS ¥ 3,

4.2.2 BRA>9 7 —ADERE

IDXd% AFA Py BEERC LA RERsNS 2 ki, FEENEY
VAT ADQHHAREBETIZ L, TROBFGEBVATARNTEAV IV«
FUEREETLIL, Thb, ZOENC [FBYR T LAOREE] EO~v=a7N
DICVEFHERD ZLRFELIRL, gy 7 —RA2RETHIE, Hok
BORBFEDHAHSLEZBHEL T T EMBPFTE L, ZOLDOFAFIL V%
UTwer?d.

1) AZ 737 ORI bhbhdBE o T2 DEESTA VI 72 —A
ERET 5. Rz, BFA—NVOBEDILDICHEHEY A7 LD A% FIH
THEETHE (AP 747). EHEDOFEFY AT LTI, FHHRZAZR—ADZE
ModizErh, AESHREER (tool) 2#->T, HATHEZAREHRELRD
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5, COFERYF VA BNEEHREET 2L WIAI 737 LRBHT 3, £8
HEWMEIHEERE LTI, 7o&2iE, BRICHEYTIHBR—X « v v 7, A4
T2 PEXNFETINRDDT IV (L VAR F) EMdD 5,

2) BEOHMEDOREE - X {5 N7 b D21 UNDO and/or REDO ¥REM
bHb, INEBREEFYEVLEZD, Fr eV EFy T 5T L EARE
W AHEETH S, ZOBRBIZLIVFEEOMTHERBRICI2HAA RIS Z L2t
T&ES, L LETHRCIIBEREIZET 2D ZALZTITERATITH
3, —RCETHEBEOBBRIZ, Ay bV —IBELRS, 2O/ — FREROR
BThY, 7T—73BERFRETHS, FHEDL LB REDI YT 7 X M,
A9 P77 DEETCEGY AT ACRBLTBE, 2077 7RBEO—DODT
ZUFIRRLTEL, FHERHIERRBCRL 02, TR hiza
YFTIZAP A9 Y= BV YA CHEICHERT S, ZhiZXoT, HROE
BOAFy7Fvay VNHRBEITA LB TED XIITRD,

3) AT A NS e Lisp ¥ ¥ »iZ % % suggestion menu 1¥, & { WHFLLE
REZTHS, THIEBEORRET, ZORSTHIATE 2882 ERO—5
RAZ2—  LTHRRLTBLODTH S, A=a2—THBIX, XFITL3RBHD
fliz, BEELTDTS74AN« ¥V FN (F4aY) KE-TERTS, %
FEIZ, BECBEh2 T, XFERHID LTS a2 ELTHEAD Lz
ZLEBETHLEICKS,

5. & %

5.1 GIARRES T L IZEIT 350N
FBEY, BRONZ0 TEBARERARRIE O TWS, FEESR> THizw
FLOERE, hrsBRMCEASKRZVLERY, ELWESrEHSHETE 28
HiZD v, Lo, BEHERZTOFERBOATRELEREF VAT L2EE
TH5ILRTERY, HHRFHEFREORIZY, or0HEBORR (BURHRE) 23
PLETH S, ITS OFFEET ) L BUREIRIC BT 2 RSEDIE, ZofaEa >
Ea—F Y AT LBRITTELAEERESHS, LrL, ZOWMIOWHREBD 2H#
L#EDSZLid, ITSZObDR2METE ik oy, ZRZEEBRHDETH
MERR2s, EHEZ, O ABMOEESEI RELZLEL D,
EHXODFEFYAT LTI, ANHOERED VAT LAEBRERTHY, £ELZOH
HEiRts 5, BEOMMED—Di, FEEIFLLHMEOFECK I I LNTE
253512, BROTF—VRBETLILThH3,

5.2 13E88%%8 (colaborative learning) ~MiEM
FREOEEHBC B I2EELRFEERLL T, LoRKOBEREZHW:D, B
RETbT 2 Li2d 2%E (WFHEY : colaborative learning) 235 3, <HNZEY
VAT LA OHFITIE, (URERS) EFFENWS, ZLT, YATLAOFOEFRHIX
—ARITH3, LwItHeRD s 8T,
2, BEOZEEEY, HE5—D2DT—IRF->T, HAHBR—A2ERTEY
BREREZ NS, ZOLE, FBYRATLOHD VY 2 —F ORENZ, EHEHN
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~F

FT—=RIZDWTEZ, MALEILOOERTHYHAORKDEL S 2RIET 572
DORBRKETH 2.

FROHT xS E2ERER, (RLXAZhBBEITH-7ELTH)EZDOA S
Ve BEFNEDEBVERVEHL, BAOEX 2FRCL 5 X BET L DIKERT
b5, 3FEGZNE, BHOBRY, MOFEENFEFTHIE2HITWS, &
DI ix, FEEPFEPEY AT LAOAMEO—HEEH> Tw3 Z LiTflik 5%,

FedlX, YR T <2522 e08TES, i, BROFABL/NEZEIZ
WEIRTA FT5, ERLPBEROFREVIFv—L1), BRODEAEHS » b
Lz, ZhodbEh, REORMBIT2HMEDO—DOTHS,

5.3 BAETHFEYIR

1) Hypertext------Apple #.? HyperCard X3 & 11 3 Hypertext™ T, L D
BHEH— FFEOBTHREL, Thear2wlio2»0) 7 THY, BEET 2 EH
PRI LB TES, UL, A—FHDY) Y7 REEREREE I LNTELR
VEBZOED VAT LARBHET L LT LS,

2) AFO-CAI-@Ehi-#flE %L AFO-CAI Ty A7 Ak hiE, AU YD
HBRHEI D O EYHENDHD LEZLILIBEAITH S, BREFOEYWTD
g, B[R 27aAR V77V RAEERFALT, FEREIBEERDL, A
STWBEZAERMETILNTE S,

AFO-CAI Tix, B 2IERRL 72 A (—HRNC) EXLFIRCE > TEHT 5
ZERERSN, FEHBEIHERIARORIFLR-oTLED, FHLR, FH
2D, ThZOWTHEZ, RR2LTT, Th2ERETCRIEL, EET5Z
ETHY, BICHEBE2ZINS 2 L TR, ZOME»SE 2iE, AFO-CAL i
BRAWRFE2HFTER L,

Lil, bhbhicid, REN  —=> Ik 2R GREBELGE 2R+
B2b3, lexid, Efck)28HE, SE0TRE, BBEHOEERA ¥ —FOD
AFNVOEBEBENZAECYS, Zhsiznind, bhbh AMISERHNI
R L2 IR 5 ROAIIHTEID—D2Th 5., TDLIRAFLVEERT S
»iZ, AFO-CAI DFEMEZ 5,

3) ITS:FRWEHA FEINLBRICE > TOARFYARELFEERH S, oL X
i, FEBCL>THLOEES2EAT 20, BBICL3EGELY VER
WEREEBHLTVWS, OB, TOHMSEHEATREIS IV ILF
ERPEEIGERLEND S, LL, TRTOFEHFEDLLIVEHRHTEZE
BEETNERHTEILREB TRV, FALYZBIT2EFEET I,
EBRRE N, BREIBSHELLSNTW3EBIIRONS,

4) KBrows::-XERIZ ki, BHESRET 3MBR—A AV FFa Xy
b+ 7574 (KBrows: a knowledge-based documentation browser) 1%, X
RAY P Y — 27 CRESNTHBR—AERBETZ2FHEL L THKEKEY,
KBrows DF#E T, ¥—TV—F%2/—FLT3EKAY bV -2 TRE3 L
R4 VHERE, ZOERAY Yy PEERLFuF Iy ay v —NiZ&>T
VAT LAEOHBERL, BET S —FRRET S,
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FEEOYAT AT, QRICETIHAHBERBKRAY PV -7 >TERBRALT
WBDT, ZOFENGHTES, Lbl, SLERFALEHRELRA
R ZERAY y FEERET L L RRHTH S, 2¥koild, BRAv bV —
TDT— 27 DCEHIIZ, TRTDORF AL ZHEBOBD (2 & 21F, is-a, part-
of) Dz, FAA VEEDEETEREINDIBDIELETINSTHD, LicH
>2C, ERAV YRR, PAA VT LBETILENDDIZSS,

6. & b ¥ IC

HPEZ, BONBBEL LU TWARCKEI¥E TS, Licd-T, EFHFCA»2
ERZI BoiE, FEELZTNPLBEL R 2FEOFCESLBEBHS, ZLT,
FEEEEDS, O fAd> 2HLRDB LS CLLT3, Zo&F2HES D,
R, ABDRETH-. ZLTRRD, LER HRLREEYAT L) OFTE
DEERBREZHSI ZLh3), AHEFEYATOTRIVE2—F BFEHEY
AT LD—BRIZTET, TORELEITREEZEINRETHS,

AFETHRR IV Ea—F VAT AIX, TORKO—DDEHRBZ TRV, i
WL LTI, ezid, EBREHEOY I av—yay, MERRPXETLV AT
A (AVEa—F TYRAI VL), HSEOEFENEHE L EBHOFKEBRLT, —2
DF—REDOOWTHBRTEIL2XBTIVATAENEZ OGNS,

CHIMRFEBY AT L) &, TOMERFTEZIZZEDLY, BEZOTa I 70D
ER BB LI 225 THB, ZOBOMER, TOHEALFHED 7 4 — KXy 758
BETHD, TN T LUILFATREIOHSEE Ly,

BB, FEOERICYY, BELPHSEVLROLEREOARX CBHOREE
L7z,

2EYH [1] J. Conklin, Hypertext, An Introduction and Survey. IEEE Computer, 1987, pp. 17
~A41.

[2] J. deKleer, J.S. Brown, A Qualitative Physics Based on Confluence. Artificial
Inteligence, 24, 1984, pp. 7~84.

[3] K.D. Forbus, Qualitative Process Theory. Artifical Intelligence, 24, 1984, pp. 85
~168.

[4] J.G. Greeno, Productive Learning Environments, Proc. International Conference
on ARCE, 1990, pp. 1~11.

[5] T. Ishida, A Knowledge-based Documentation Browser, Journal of Jananese
Society for Artificial Intelligence, Vol. 3 No. 4, 1988, pp. 503~510.

[6] K.Itoh, M. Itami, A Computer-Assisted Knowledge Exploration Environment for
Learning by Problem Solving. Proc. International Conference on ARCE, 1980, pp.
117~121.

[7]1 M. Minsky, A framework for representing knowledge, In P. Winston (Eds.), The
psychology of computer vision, New York : McGraw-Hill, 1975, pp. 211~277.
[8] A. Takeuchi, S. Otsuki, Inteligent Tuoring System, Coordinating Mixed Initiative
with Strategic Dialogue by Soft Scenario, The Transaction of The IEICE, Vol.E73,

No. 3 March, 1990, pp. 308~314,

[9] K. VanLehn, Toward a Theory of Impasse-Driven Learning, In H. Mandl, A,
Lesgold(Eds.) Learning Issues for Inteligent Tutoring Systems, 1988, New York:
Springer-Verlag, pp. 19~41.
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PEERBNT U BH % % (Shigeo Yamada)
1983 EF IIERAFHE T ¥ EEREE, REAF
=Y A (BR) AL, HIEE v AT AOBFRICHER, WA,
HE A7 LBZERCAE, JSAl&=H,. [EEE#£8,




' TETES

AT A=2ay NTERRETS
UNISYS 2200/600 IV —X

W ERDEBIHEEI Y VT —JERY AT
LR OND 2 FX R BEFEEENCHTL
T2 G RPIRMERS (4 > 7 + X —¥ a e 7 Infor-
mation HUB; ¥—%, BB XU Y T —72
BSABICERT IR 2EBRT . 00ERE
WY 2—% [UNISYS 2200/600 113>V —
X] (585 2RELL.

Fo Y —Xix, vV —X 2200 DR EEETH
3 2200/600 >V —XDELET VT, + T 7
g VALEEE T 2 15 %Ak s ¥ 5 LA,
WHARBED - D WCHR L BN A - 7T—*
77 F v RO ANINEER, ATVHEHE B
BEE, LAY FY Pz beavy -k
IUF P ERy MREHEON—F V=7 RERD
BELTWS, i, AHZEEIC CMOS VLSI

PEWECEAL, 50/60 Hz BERZ AL TE—
F e ALY R—FRABET 5%, KBZEED
L RERBOHIRER > T3,
WERRAITT AV yr—Ya o7
— v DEDDO 2BLOBENERLTED, 44
YIV—AhV AT ACHRESNAREIR, BER
BE SN2y b7 — 7BV AT LAOER
RS L LT, KHE L I VYo v g VL,
KIS — 5~ — AL, KWy 7/ 7% F
MR X UREBA Y bV — 7 2 EHET HRE L
o TETWS, £z, REBBOELPERL
FEHTAE LS5, 2R LTORESEHIC
ZESED [FEEYAT L] HEETHS.

Z2Qh»Zid, YATLABERMMEOEREPHED
RIS C 16 HHER, ©ERBEORIADRH
Exteg, UTONDOEBELREiEE—BREL
TWLEND S,

2=VRIER, TOAVETVORISHBAL Y
7V —LRB%  REBELTH D,

1) KEMEIS Y7y il

1l A¥7aA—aren7-are7be7nd s RER
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2) BbRuiiEkE

3) A—7URiHEERM%E

) BEEMT7 IV Ir—varBRE

5) GHEMRTF—FIR—R VT b7

6) fRiZik - EEEER

7 EAEE

8) BEkt*alig

IhSEEBETHLHIT2200/600 1Y —X

BlAY7xA=vary - nNT] LT, ROX
D s e R IR T 5,

1) REHEL V¥ > g »M0E-2200/600
Ny Y —XTREEAVIAVHBYRAT A
[AIS1100 II (Advanced Information Sys-
tem for UNISYS series 1100 I1) | &, #53&
bV Iy a VBT %72 F %
[XTPA (eXtended Transaction Processing
Architecture) | 2123 5, AIS1100 ITi,
NIy a VY RATADT A TH A4
INDFTRTCEZRTE2AVTFAMNI 7 F
yeV7btvT7TThHS, £1XTPAR,
2200/600 1% Y — X R BRKRKAY AT LET
BfHL, "—FrvzT7REZE#EV2-FO
v 7 HIEBRBIC L > THEED T —F X —
Ry T VI R{ThE, bIr¥Iva
VAR MEEE R RIBRICE DAY AT A e T—
¥77F v TH5(H2).
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2) BRYBVERE--2= v AHMBEOHE
TGy a By —*%7 7F v [XTPA]
PHWRZLICEST,

@ TVbPYTATAD2200/611111EH»
o, B EATHRE 2200/644 14 B 5% 3
XTPAY AT LET, ¥WII12BD/INT7 5+ —
RUA VI RAN—TEIENTES,

@ XTPA 2R3 2&FAMIva—F
gy 7 End I{RBonESTEBELT
WAREITTHY, ZOMITTEEICHIIER
BlehTw3, 2DkD,—DDEKRA LT
PSHECANTHETE 2 tRAKE,
XTPA ~ORTLEBD THEBITITA 3,

@ BEDOYY—X2200/110000Y 7 b x
Ty =P e TV r—vay, F—75,
2y b Y- BRUHDBRBESEEOE X
FETE 5 LA, %o 1100/90 >V
— X % 2200/600 >V — X L REL
XTPA LH[HETH 5.

3) ATV HEEBE - SEOEA Y b
V7 « VAT LAHMEXR|Y 7 bv T EL
< [UNIDSS (UNIfied-Distributed Systems
Services) ] 2T 5, 2= A KA A
bk, fiA—h e FAF, sS5REI
UNIX*Y A F LRV - AF—var,PC
EOHETA -V RAEEEREERL, WK

RLP

5y 2= ¥ 7 HEED)

|

I |

| I

2200/600115 1) — X
2200/6003 V) — X

- 1100/903 ) — X
0S1100/XTC

2200/600 ) — &
1100/902 1) — X
081100/XTC

2200760011 ) — X

2200/60011: ) — X
2200/600 Y — X
1100/903 ) — X

081100/XTC

2200/600I1 Y — X
2200/600% 1) —X
1100/903 ) — X
0S1100/XTC

|

I

X2

* UNIX : AT&T _VIAEFHSHESE L, AT&T 7
AL VALTWS,

OO

a3y
a4

~N—2Z

o—-A
T4AR7

XTPA OAREL
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27 7ANOEHE, B2 —FHTD
BENEE, SEMERECBIT 52X M
B, SREORMEBL L=V v
AT LOWEEMNTRETH S,

2=y AE#ODCA, BNA V23 b & &
D, SNA*DPEREER D OSI, 4 —H A v p**
LANZiZ b HIELTWADT, YILFRY
FREBTORBEN S Vv a VAEY X
T ARBERWIEETES,
BEEET7 7Y r—y a VBB 7Y
= a O« RET - ERICLEREH
PRELHFETAVRY MY » R—2ZAD [4
GL| BX U [CASE Vv —] Z#Ht7 3.
4GL X, AEB L VR TE—DEREH
2% MAPPER &k LINC 23T %, LINC®D
57— % % MAPPER T/ HE 3 3%, W4GL
DFLWREDL LIHE Y AT A OBEENT
BEThH 3.

%7z, COBOL 12X 3 yv R 7 ABFK 2 H1E
T 3CASEY — v & L T [TSX 1100 II
(Total Support eXecutive system for
UNISYS series 1100 II)| %#$R{t¥ 3,
TSX 1100 [T, 2 =Y ADY A7 LEFEa
>+ 71 [RSDM (Reliable System/Soft-
ware Development Method) | iZ% &-OW<T
HEIhERTEY VT, YRAT AR
DREBBELBZEIECOXEERIT.

ZHIZE->T, ERAFCH> TRV
7 HDFS < 5, S5 FEPHEI L v
RIRETE2TCELRFavEa—FKIE
¥, ¥LELRHMOBERELET 2HAEZE
F—FR—=ZAOEHE FIHZ LY, EEED
mEziH->TW3,
5) GEMBT—FR—RK e VT kT zF e
FAYr—vare VAT AIRD E LV
FEY—NEY, ST —FR—AE2HLET
HEIhLERICE > TE T3, 4HE
BZIEUTTF—2 D L & 2 PR, #
FESEBEDRRDIEEEERIATDT—F
R—ZAEFEOFFTTBEONERTH 3,
2200/600 13V — X Tk 2 v b 7 — 27 HiE,
Yv—varn, BEEEDZ2D7 -5~
—R - EFNEFEATEBHET —F R—A

EHE A7 A [UDS (Universal Data Sys-
tem) ) BREL TV 3,

Lo T, BRB7—FR—-RA%—TT
FEHL, Hi—cahlFETERBIT 7 2
ATELRERFEHL TS, —D207a”/
SLTEDT—FR—R « EF NI HEIFFIZ
TI2RATEDRYD, RUEBT—FR—R -
ETNDT —FR=ABFEHLTWET Y7
—vav, d5LiIREMOHERD EHECFE
TE 5.

fEEEIE - EGEEE- - RIS R S u
5 & [SAFE 1100/2200 (System for
Automated Fail-safe Environment) ] &, 2
YEa—% VAT LAEEYIE L EE [ASU
(Automatic Switching Unit) | ZHWwieky
P e RF YN c YRAT L, ESRZERNT
VP Yy a BT %77 F % [XTPA]
ZEBNL « VPN T UV 4« VAT LW
$TEDL, XTPA 2B L TWAEEFA F
DENOIESENRETI L, TOFRALR
HERCYI D s h, ABPO LS Yy
avidva— FBATRLP (Record Lock
Processor) iz k Doy zahns, VANV
EBNRTT 3200y 7 05kEsh, fio
KA MO BEZ B L3I, BBOMLE
BRIEFEZRA MATRBL Lo 72»D XD
(a3 TAF

7 EANMEEE T Ea—FOFEIER

UBHEBZOTERIHE> TV AT LDEA
THRETETEHM - BELLTE TS,
2200/600 IT> Y —XTid, ZF A=} ¥
AT LR 7Y = 7 T EARIEE O BB
DHAREHBLEZFLOHEERY AT A
[1I0F (Integrated Operation Facility) ] %12
3 2, I0F i&, X VRUEL - BEREEXR,
S£hEREE, V-7 7o—4H, eV Y
—AEHEPHETIFLL T 7Y T 44
RTh3(K3).

Zhiz - T, BEX(L - 1L - 28y
HhavEa—y « Y7 AT 5ERE
BE, YUV e RAD e VAT LDHED
FTRLF v RAL « VAFLAETEDT, &
DFEANCrOREIC ML AN TE S,

8) ®WELt*al74-FHIhBEHNT
OHBEZIVE 2 —-FFIAERDEMNS, T

* SNA:IBM#OEZREIZETH 3,
**  f —+%2w b (Ethernet) : Xerox #DBRFMIETH 3.,
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ment complex) | 2$2ft3 3,

ZhiZ&D, 0S8, F—FR—R VAT A,
MAPPER ¥ R 7 LS DB ERBEHEEEC, >~
AT LERERBEERELLEE2

L& v X5 A [SIMAN (Slte MANage- VT A B ERT S,
- AL BASIFO
TR~ R FHGOBA
MR/ A/ A T4/ yvy v ‘L ERETY — Lot

78y FOMATR

HMAERY AT &
IOF

/AR 0 Fuotin
A KR A A A a4 25T 2 AN
HENERNIRE LN (-3 Lkl

H3 HEERAT LMEW

FLWP—=FT7F v &2RALLE
UNISYS Al6 Y —X

HEz=v AR, ILWA YV —XT7—F57
FLE®—FeFr=" (&) 2HRALLAY
Y—XDKRE ALY —X] 2RELL,

22V AR INERIRDOEND A VT + A—
vayvedv b —2iHET 20, 47
A—¥ay e 2y hI—2DOFRELTAA VT
V—ADRETREFLWEEEA VT 4 A=Y
a v+\7 (Information HUB) & LTE&H L.
AT A=—VaryenNTeRsEDIZI,
BB L7z 8 HERE (P.162~P.163 M) ZHEL
RPNEZSZW, A6 YY) —Xioh s KR
I, AV T ARA=Vay NTEERTSH
BHe L TEELR.

1. A6 —XDEBREFNEAS)—XRA:

DEIEIT
A6y Y —XiE, M1okdicy vy veFa
Ly AT AD Al6-411, A 16-511, A 16-611
DIEFNE, Ta7lleTayd« VAT AL
D A 16-422, A 16-522, A 16-622 D 3 €7 N, &t

6ET VISR ENS,

Al YV —XRBTHMET VD A16-411 O
fER 1L LS, BREEF LD A16-622 13
6.7fF50MHELE S, ZhERDETNVIE, K1D
REID & 5 CREBEFFTD7 4 —IVEF « TS
V—FMAIEETH B,

£72, AVV—XREBTDALY)—XD
MEIIRE2ZOLI R, ZhETDAL
VY—=ZAMB AT YV —XDFaTFNeFuy
Y VAT LR ERALEEOMEY S 2L
NW—FLRERUBRERFE- V) -k T

| Al6-622 |(6.7)

— A
Al6—611 @5)

Al6-522 | 35)

(1.9)

/l Al6-422 | (L9

1)

Al6-411

Py TNeTRR Yyt AT A FTaTn -7yt AT L
= T4 =T o7 7L —Foz .
() Mo Ale-411ottiE% 1 & L 2o fIRHERE L

H1 A16 &) —XDBBETNEP v T IL—F <8R
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A16-622 Al-LX
KX
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