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Abstract We are facing to the changing world. As the age of uncertainty, the role of information
processing system is constantly expanding as part of management resources. However the most of DP
organization within enterprises has many problems represented by cumulative application backlog, they
could not provide the environment where users can obtain necessary information in timely manner.

On the other hand, based on the innovative progress in computer and communication area, various
data processing devices have been installed in offices for end users. In order to utilize these facilities
effectively, information accessibility across the well-managed network system and empowerment of
information literacy of individuals become so important.

In responding to these changing demands, Unisys 4GL is also expanding its functional coverage from
those as a simple application development language to the one of the primary component providing
information environment based on the “Common Language” among end users. It is probably correct that

4GL is contributing to re-create the enterprise culture through their utilization.
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Table1 Estimated stock prices by top executives
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AXRI=SR(ZHEIT S AGL/CASE ~DHL ) #H A
Approaches by Nihon Unisys to 4GL/CASE
n x x —

B N WOEIHcY 7 727 IFMNEVS DR, B LAFIAEO =~ XL 25T
MEL/Z4GL R, 77 A0MRITEZAMELTIBBL T —F -2z F
2—YPT—F OFE, MITZLTVR-T 1 Y 2EETOIBBL ML, ZhTHY
AT LABRBOEERA LY —VE UTRS ZRER/TE L,

BREBENECEOBMAELELAT 24T, REDORW, EHE D SIS(Strategic
Information System) ffé % M CEM T 2 ERIEE D, —EU EORE R B, B0
WMHADBHZY AT LIS =7, a5 3AEE 2000 £ AARET I LV T—
svdHb,

ZDEIBRBRBRDHO>THEAA YTV =L+ RV, VI F U7 « RVTBEHIBHEL
Tw3 CASE(Computer-Aided Software Engineering) ¥V — Vi, Y A7 AR IEOZE
DEIET DY —NVOTHE—RKFEL, TOECEBFE, —HESOH» SHAL1S TiTh
ICASE (Integrated CASE) DES 238451 7.

HE21=vAD4GL I, YA 7 LRRIEOBEML-FAREEER LOBEA»S, S5
REFTEPER/RTFIEAOBEEEN, BEXTbh2FETDHS.

FRTIE, 4GLBREWC B 3 ICASE, 34bb 4GL/CASE it oW T HARIE 2124
T30y 7 b e LTOAABIZ DOV TERRS,

Abstract The fourth-generation language (4GL), which made its debut some ten years ago on the basis
of user requirements rather than software engineering, has branched out into two directions; that is,
toward automated program development and toward the facility with which end-users can perform data
editing, data processing and make reports through their direct operation of database directories. 4GL
has widely been accepted especially as a high-productivity tool for systems develoment.

Today, an information strategy tends to determine business advantages and there have been strong
demands for the short-term development of loose-structured high-quality strategic information systems
(SIS). Some published data even suggest that both systems engineers and programmers who are fairly
experienced and highly skillful will be 900,000 people short in number by the year 2000.

This background helped mainframe computer suppliers and software vendors to place computer-aided
software engineering (CASE) tools on the market, but it has been found that the tools to support each
process of systems development are all different from each other in ease of use and operational
consistency. So cries for their integration have arisen, leading to the birth of integrated CASE (ICASE)
concepts.

The 4GLs offered by Nihon Unisys are now planned for further enhancements in systems designing and
operational management/systems maintenance as well as to added functions in automated systems
development and productivity eﬂ‘iciéncy.

This paper discusses Nihon Unisys’ approaches to ICASE in the 4GL world ; i. e. for to the creation
of 4GL products which provide the ‘integrated 4GL/CASE environment.’
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1. 3 L & I
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VAT AORRIIERR L, AT 2 EnERENS,

COBEREBETSLUTOLI RS,

1) HHEY AT ADOEEB X UBY AT ANOBEGEI T — S NEERAL TE
ZonkT—2% [MER] L UTEEONMICERT 2 (8] TH 2 HHLE
VAT LADOHEE, ThbbBEHOSHEL, REPEEEEOYATALWI LD
TV RAVD Y AT L] 2o, BRERBEOELELEMET S [EFEEELY
DY AT L) OBESRDONTVS, &5 THBNAY R 7 AT 5 H
Ry, DRECEROEIEV ~VOEREZD, RFECBTEMIOMETITC
bEEERIZLTVS,

2) YRAT MEFIEEORARNDORIE: - HHL » LT 2 = — I T HIE
LBEL T 2DITid, YR T AMRSFHEERAK T, YA T AOBE{LE
Bk Lz iidie & 2w, SEETRIEHLE Y R 7 AFFIOK] 80 % D THHMRSF
e h, YATAMBOBATRC—BOHEEZNIT TR,

3) VAT ABROEMIIL L SE ORI BRERENELT 291 7 VatiES
D, =—XbELELTWBSH, Ths T 57 ) ORI HTRS A
7 ADRRBIEMPC—EORBEIME N TV B LEND D, THUHBERTET
WEWIZLbHD, BARYAT AHBERE/ Ny 70/ LTHATLEST
w3,

2. 4GL/CASE ~iA%s & %%

METARR &S By AT LT 52— X, 0% MY AT L8
WNTr=—XeLT, TOHLEESND Z EICKS,

—%, ERLBERESND VYRTFARBHADT YTV« VAT A, fliHEE O
BYATF L, F—IR—AMTOBEMBMEY AT AAE, £TETHMETHERAR
PRERDELTAABALALTVS, 2O, AFVORVEADTERH
RENIV AT LADREOETCHEEN T TVS,

By A 7 AP IEHRRISE O © OEAE R AR L, Y AT At 2 EK
KB LTWL 700D HLE LT 4GL 2T 2 1CE 7z,

AGL 232 2LV Y AT AORRBRIRBC VT, £EELEROF S
KA LEE 2 2B TESZDTHRINOAFNBERETREICTES, 7, bI—
FTREROBHA2I Y Fa—YEHSC LV BEL, EXOBECST 2EEORE
RERCHTA2XBLLIEHE OTREEL TV,
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LHTIE, FIEAONIEE L TEC LINC I (Logic and Information Network
Compiler I1), #%#H 2 DWW TldEIZ MAPPER (Maintaining, Preparing, and Produc-
ing Executive Report) Z2i2ftL, ZOZRZFREL T 5,

V77 x27HBFBLVIHEH B p 3128 W TIE, —E1C CASE(Computer-
Aided Software Engineering) Y —n & U CBHETRIZB T2 ERESE» 6 A, 3
HREr, Yurso3r, TAMBIVEA/RFCELIETROEELIETEY
—B, BY TRV 2T ATRARAL YTV AR TSRS N T 5, EEY
bY 7 U 7THRBEOHBMEEEER LS Fuv a7 M 2RESE, SEE»OE
BiZA-> T3,

®1 V7 PRRKRY-NOAN—EE
Tablel The supported process of software development
THRIRE FHIR - H’
VY7 U TRBEIR | XBY— | XEBY—L | FBEY—L| 4GL
(Lower CASE) | (Upper CASE)| ICASE

4GL/
CASE

BREH
HARET
arsz3sr7
FA b

BB RF

FLUIRT LI, 4GL L CASE DERWEHI2EZLHIX, YAT LHAFOZLE
T, AMOBREGRETIHEERY ZLBZHL, BRWCIXEIML2EET
Th 5,

B 512, 4GL DRENI Y AT LHFROHRP S0/ 7 2 v 7Hffi 2 4 GL &3
WAGL 265 AOEFMERRC, EBAERERLCY AT AHBL2HED B Z L 2T

BiZTdZtl, T—FR—RABLVF2—FIZHKL, =Y F2—¥VEHBEOEED
b iz s 3 EUC(End User Computing) iI233 2380 XBY AT ALE S
ZETh3B,

3. %4 4GL/CASE mAMEIE

4GL/CASE ODETSVRERT 301K, HED IV 2 — Y EHDOFE L AED
HITERIZOWTHANS,

RERDIER E R R M & BEPLLBHRERTE L URT LI BER T TIRERL,
D ME (Micro Electronics) DRHE R EH L OS B L U2 —HF A VI 72 —AD
FRAEEROFICH->T, H1D& 5% 3MBEOSHBOBRETE - BFBLUHETLY
STENESNT VS, X5, IAFRVYIMLEAOR CREBESGEL T —5 —
AR ELTze 4 70k X4 7 v—LEENC & 3 ETHEBICELADDOH 5.

ThbbarCa—sFANEENLT3I1ZY, 4GL/CASE iz & » TR s -
BERIEER S A T AL L BEDO b L COET - ERABNEREINBZ Z L2k 5,

LD 4GL/CASE u s 7 MIkEz=v A L OEHED b ki, UTD LS5 %
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BERNZEZ AL VREINDITFTETHS.
1) 1990 £z T, 4GL/CASE 727 / u ¥ BHTv— vy b= LTS
us s b ERRET S,
2) VAT ALABRIBEMRBILIXEY -V UTRET 2,
3) TRTDFFY V7 4—he VAT ALTHEARREL T2 (Y —X2200, A &
) —X, UNIX, PW*%),
3.1 4GL/CASE O{Ig-Jit
H2EDF 1IZRTEY 4GL/CASE 12 ICASE LRI CHIHD TRO/EE LB T
25DTH5. #OS5 B, LINC ¥ MAPPER DfUES R 2 IRT &S, #h
ZThoEkEEN LIHTNR 707 bTH3,
Ti4bbH, LINC ¥ MAPPER 15 2 S L e CRET I FRLFRER
NE3.
LINC X, EWHHRI AT LM ROy Fa—¥»RINT 2 ¥ A 7 AR
BLTBD, EHBO—REXETI2HLVRLDOA VI 4 VEREROBIEA %

* 2 b —$v*"-Ei IS
// \\ // \\

[ e I = R

[ I M I
A AN

/
DD DD

JV—JAT—v3ar V—7AT—va~r

H1 =REOZERTLE

Fig.1 Three layer’s configurations

LINC MAPPER

® LNy ® i 4iing ® LHBL Y

os it ok I e M off A

L 3y ZusNib] o {5 Mk HIL(DSS)/
Ffiils A 7 4(EIS)

oL Ff!-—*?‘%ifm o x> Fa—i:gil

o N—WMNIFIIL L AT A @ TEATTR/ AT L
T =g

ot ¥ o il

il 4 GL o #lisetty 2 M %

X 2 LINC, MAPPER Ofi#f{+i7T
Fig.2 Positionning of LINC and MAPPER
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2R 2 4GL/CASE Mh/<—&H
Table 2 The supported process of software development by
4 GL/CASE

4GL/CASE
LINC MAPPER

V7 by 7RRIE

BRER
HEARE ® ®
Farsrsvs ® ®@ ®
FAb &
R RST

LINC II

LDA : LINC Design Assitant(LINC ¥ X 7 ADREHEY — 1)
LSA : LINC Systems Approach(LINC ¥ X 7 ABR H ki)
MAPPER

MAPPER-KIT

SUM : Standard Universal Model ( MAPPER ¥ X 7 LABAR 5 E2:5/)

CESRORORCRC)

FHT 5, —/, MAPPER Iz v F2—¥FHOa vy —FFHIELTED, B
BEHIR Y AT A, REHEREEN R 7V r—vYay, BLUHVvRLDOT7 7Y
r—ya VHERTXBIRASRIET S, 20X 512 LINC ¥ MAPPER i3, EiEHLE
KRHEER>TWIN, YA T ABRBRBUAHEHKODWLT, H2EEDNFK 125 4GL/
CASE D& WMo L, Y—N/BEOE»S D2 LE2WTRT 4GL/CASE
DHN—HHEH L5,

3.2 LINCIIn4$#

LINCR7u /5 A 2RERHBTERL, YATLAHRIBRBIS us/53y
7 7aeRREEMLLTWwS, —7, HREAERCOVWTHLHRTYS Y 770
—FEBERALTE:, chobB—kEi), 77V r—vary« VA7 AZHERIZ
MELSINIEROBRBEICER, 32 0ES2RFEEE LINC I»ZEL TE -,

ZO &3 LINCILZ, Y —VOED S b HEROED»S b CASE Y — L LTH
BELT&7%, Fig, LINCIRERIRBID b TRIBCZORERMEL TE .

5#13,4GL/CASE L U T(—#IC3 ICASE L LT)sEL TW( 72 DE—ER
BEE UTROD & 5 BN REE2EHE L T 3,

1) LINC Systems Approach(LSA) D#fE---++ ¥ X 7 ANDER % 47 « EZL,
BETT A IR ENRET I AETR T —F L AEBIEICOWT, EYR A0
RizhB0E LB LA, —BIHMHIL, YATLAEHMRT 247V b %
EET 5, |

BHNIIZa vy V=2 b, HB2VRARVY N ERENE HDTHS,LINCT
BRZhSER2DA 7Y 227 bZRLT, F—F B3 5 ER L AAEBEEICET 3
BRE2—2DbDE L TEART S,

ZDXSCLINCOTYA VX, SVTBREOBVY AT ARED LiF5 T
D, RieoBRWAREGRNHES LR E2ED TV, ZORDOIRET,
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ot 727 =FN

LINC ¥ 27 L BREL

\J \4

T—FN—2 79 77 LA

K3 LINCHIYzZ2 b - ®FNY
Fig.3 _ LINC object modeling

LINCHREBETF — I R—AEFul I L2ERT 220, BEEZFEAEB R
Fanz(H3).
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HELD AL, 2DHY K PV B EESh, VRY PYRBELTLINC Y AT
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3) LINC CASE Interface (LCI) D$2fft- - BHEHL DY 7 v 27 « RV Y EH
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RETBBEDH:, LDA RS0 LH TR CASE Y —1voffieE2—7 1Y
5 412 % D LINCCASE 4 % 7 x — ADIE#EHRICEHL, LINCYES MY
LD AL, ZD#%iE, LINCHOMREBEOb L VAT AR R TS LT &0
Ty, DERUIHEHRME AT LRZERT I LB TEZLITTEHDTH
3,

3.3 MAPPER 04k
MAPPER B> Fa2—¥ e a>v¥a—7 4 Y 7OBHFHEL LTIGL O T HIFHE

* YRS MY IS UIBEER LT 4 SBEER AL TAN SR, ERCPATIHREDOT SV r—v 3 DR
FHORR  RFCHBERZTRTOMEETELTVE T—I =X,
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FTANEMAEEEL L, MAPPERKIT 8 X U'SUM L DIz L D ZD Y R 5 A
FRXRENOE S OED S bFIHEDSENY AT LER > T3,

90 AU TRITRT & 5 e 2 HE L T» 3,

1) YHHBEHEHN—FY 27T XTAD MAPPER Bif- /Y 2V mE AL V7
V—ALREDL=VADERT —FT 7 F ¥ DK Y A5 LT MAPPER O F|
AEAREET2HDTH S,

TRbL, DTOXIRBEZE» LI ERANHNE I k3,

O EBVAT L, BFIYAT L, HBAYRAFALWS 3BEOS 4> 7 v 7
MAPPER 7213 CHETT 3,

@ 3PEED MAPPER 2 ARG U THEWT 2 Z EMAJEEL 25, Loy,
B—8ETH 27D LY F2—HIC L > TIEBAPEETMOAELE 2 2.,

® MAPPER 7 7V & — a > O]tk s 83,

@ REEM2ERNCERT 22002y b7 —F v IR 3,

ZDEXIE, KBEADYATARCE—Y 7 vy o7 2FATELT3 LT

MAPPER 7=V RIZBI 2 XD X 5 258 £PBBIcs I3 H b TEE L &
3,

2) Application Power Tool (APT) D #ZfE--+--- MAPPER D7 XV r— gy
AT LERFELEET 200 —HD2—F 4 VT4 HTHY, UTOREERR
fits 3, :

O WROEE: A=a—2ERT22—F 1 U 714 DRt

@ Fa4rvary, Favrrlledbiz, HEE7 AV —varDF¥a
A v b RVERT 2 A8
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—<y MEERTT I HAE

3) MAPPER Relational Interface (MRI) D3ift.----MRI iZBISE 9 v R 2
—VOMS TOWER 2RI S NBEET, RO &> AL EEE L T
BY, MAPPER L L b RZ=VADFERT7—F T 7 F v iZBHL TnL,

@ RDI(Relational Data Interface)

MAPPER 2 —#1XSQL 2= F2HS R Th, A= a—EHHEZBELTY
V=¥ aF N e T—FR-ABRELLT IR TEILNTES, 72, SQL
avwryFEEvuEnlza—yThhid,SQL a2~ F 2 AL, MAPPER
TYELTEHBFZ L SQL 2 UHT LTIV —yaFb s F—F—
A% MAPPER »SHEEET 7 ¥ A T3 Z LA TE 3,

@ ORACLE, DB2~AD7 7+ A

S&Y ') — A& 3 FED UNIX* H MAPPER » 5%, U 6000/5000 >V
— X LEDORACLEM™ F— ¥ R—ZX®32y b7 —2 %@L TH UNIX Lo
ORACLE 77— R—2 %7 72 AT 5HkE%, %7 IBM# D DB 2*** iz

* UNIX : AT&T RAAEMHMNERL, AT&T 874 ¥V AL T3,
** ORACLE: A5 2AHDYV—Y 3N« F—F =X,
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LTIESNA* 2y b7 —22BUT7 72 AT 5HEREEAELL T KL,

4) MAPPER @ CASE ¥ — L £ DG Iy Fa—HFarCa—74 77
o7 b LTOMAPPER ic#fL, CASE & L TOR#EMFIIINZ S & RIFF
2, FRIzb7>TLINC LS T2 00BERIELERZ I LE2EZ TV,
Thbb, 28—V FLarEa—4% ETMAPPER 7 O 7 %A v 2R RT
7225V —NOREPL LINCDT— ¥ _—A & MAPPER #5##i 4 2% L 5 I1Ck
LHEEDRMEFETH 5.

4. 8 b Y I

#9110 45T, FIHZEO=—Xh o4 etz 4GL &, HEZEORWEXEEZ I T /-,
XHISHATE, HMTHRMEL LBRICIET 5 2 &, SE ORENLAE, SN
i F L CHREDO SHEOMRE, 4GL oBRxfL, Zhid [FiE) O %8z
TEREED S AFRET, BIFOREOBE LEAEM E TOILKLHPE %R
3 [#HieBEE] OREALZL TS,

Thbb, FECBOAHEREKRE BRI TA20D14 7 F7AMF7F v LT,
FIR - OB I CHRAH CORMERORSG S, —HMELELbIZ, 77V r—va>r®
ik, BEEMEOR SHAHS LB L L THRIEL T, 2L T4GL 3, CASE
Wb L oG E LT 0 ERISHIET 2 7 ud 7 M EEODZICIEZ 5.

WA R, Hbh T EM) LB AR > TED, SHDO4GL V-7 ¢ » 7
H = — DML EFEL DD, 4GL/CASE i+ ) —F 4 v Feh ==L LT
Fuy s b ERBHLTVLE L,

* SNAIIBMHD o b 7—2 « 7—%F 7+

HEwHE [1] R. C. Goyette, Computer Aided Software Engineering(CASE), New Product
Announcement, Unisys Corp., Oct., 1989.

BEERMT Il A S — (Kouichi Kawamoto)
1970 4EME TR AF A, RERE2 =y A (B AL, £
LTME T2 —H T r—var YATLOY—F
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MAPPER FIFO3IA & 1R B S

Current MAPPER Usage and Its More Effectual Application

7oK B F

® # MAPPERZ, 4GL OFCHEENEL, FELEFbH 5. LrL, HETI MAP-

PER AROREEFE P LIz Y F2—HF T VLV F 9 FRYATFALLTHR, +2ER
LERTOROLWELED -7,

MAPPER OFRHEZE» T2 01X, Y AT AEURIVIEL FToO»IRL 2 LEMH S,
ZITRETBVAT AR, YATADRLEZEDEBOPR (T YV r—yval - a7)s
HY, 20EbL Y EAFHHOHEYEOHTEN LD {BELTWS, X51Z, a7 LFD
iz x> Fa—¥2X®T 27 DOFEHREY —vifah s, HYEOHBIHLTY
FEOTEBE @R T V) SR s h, HYFKC X 2 HHRELESDECRRL Y AT LD
EHEDETHDER DTS,

GBI, COLIRFELHCETE, HARENLY —VOBH  BRERS Z L EEE
Zzohd,

Abstract Among the existing fourth-generation languages (4GL), MAPPER has a longer history as a

1.

widely accepted and field-proven software product. In Japan, however, it has yet to be utilized as an
end-user-oriented sysem to a satisfactory extent in building a system where MAPPER’s own characteris-
tics are fully adopted.

The most effective use of MAPPER requires us to regard a system as being much less limited and less
tight. The system proposed here provides an environment where the application core exisits in the center
of a system with its neighborhood surrouned by end-users who are responsible for their applications. In
addition, information-providing tools to support end-users are placed between the core and the neigh-
borhood (end-user applications). A wide range of support functions (parts runs) are also offered to
end-users to enable them to create a flexible system in free combinations.

It would to be important that we try to further enhance application techniques and tools based on such
concepts so as to make them accépted more widely in the future.

T L & ic
CaAYEa—ORATIAEbEHEHE REZ, Bl AT AR & BEOZTH,
D%, EBOSRR - MEL, WEOSHILE L b, ROV AT LR, EA
KEBREEh>OH S, FhiCLdR-T, BENCZY Ra—FOH2ERT 2
LY R2=FRLDYRT AT Fu—FDEZFBHIBEN, ZOLDOBERTY —
NELTAGL BHARffEh T3,

MAPPER it 1981 LUK, HH < DEXDOEY 2R CHbY, BELBEEET T
20, TOBEMTMAPPER 2 D 3 2 —H=—X b RKELBELEDLYILTETY
3,

Z ZTMAPPER FHOBRZIBEL, BROWZ 2MER2HS Iz Lz LT,
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A4 ¥ D EIRKIC MAPPER 2 #R$ 57012, £O XD WWEZITOFERVLILKZ
DWTEERIT,

2. MAPPER M AOHTR EMER
2.1 FIHORR
MAPPER i3, Mt D& L CEME- EMEMb I 850 Y A7 A LBL RS AT
3, Zhid, BEY 7 727 (20T LHE—L o TRWIFEDEMNYI THS, L
7285 T, TRTO MAPPER 2 —¥ ORI MM B3V p ol
Z D79, 1988 ££ 9 A, F iz MAPPER 1100 DFED 5 b 132 DWW T T V7 —
F R THZED MAPPER FIRRBLOFAE 2 FEL 72,
Z DFERER» S MAPPER FIFI R 2 Rz & &, BT REHFHRL L TLUTOL
LIPS,
1) 77V —va i, WHEREDDR TV r—va ¥, RRENTE
PEEWECHEE-> T80 (21, 2), MAPPER fIF O E 2, KEARM

20

Py

R1 ZFNr—arBonh
Fig.1 The distribution of the application systems
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Fig.2 The distribution of the MAPPER terminals
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DHTHEBLTLEY, ZhLlEREALZWERARR WS, 2L 217 7Y
F—varveyr—Lizk D, MAPPER BFIHIShTWwTh, 7 7Y —v g
Yoy 7=V ITEED R WEREP, I L Tk MAPPER OFF#LAL
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Abstract Nowadays, when the development of an expert system is beginning to mean that of a practical

1.

application system, a major subject of current discussion has focused on how an expert system can more

appropriately be positioned among conventional data processing systems and on how a knowledge-based

system

is better integrated with traditional systems.

Taking cosmetics production scheduling as an example, this paper describes how a MAPPER applica-

tion is linked to an expert system and additionally discusses a scheduling expert system.
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Current Distributed Systems Development by LINC II
and Suggestions for the Future

w8 | -

B # 19834 LINCHAFIIHTESH LI Z 21k, COBOL a2>/%4 5D & 51z LINC
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Abstract When released for the first time in Japan in 1983, LINC came as a software product for
batch-processing use, designed to help generate application systems, like the COBOL compiler, from
source-code files written in the LINC definition language (I;DL). In those days, systems development
teams consisted of a very limited number of members and the size of the systems to be developed was
also relatively small,

In 1985, the interactive LINC compiler (LINC II) was announced and made it possible to develop
application systems in a conversational mode. In parallel to this progress, systems development has
gradually become larger and larger in size, with the result that there are a lot of application systems
large enough to exceed 100,000 LDL steps at present.

With the enhancement of LINC and the expansion in size of applications development, there have also
been changes in customer requirements and desires for LINC. While those were forcused on
programming-related problems in the early days, they are now related in great numbers to the environ-
ments, resources and methods required for systems development.

Especially in the current trends toward the enlarged scale of systems development, more and more
requirements tend to go around how development environments should really be.

This paper, therefore, clarifies the distributed systems development which helps create large-scale

systems by use of LINC and proposes how environments involved with distributed systems development
should be established.
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Fig.1 Basic development environment
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Fig.2 Development environment in distributed development
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Fig.3 Development environment on multiple LINC compilers
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LINC’s Object-oriented Approach and
Its Problems Requiring Future Solutions

® * B

B ¥ EEA7Yxr MEAMNEEC R TVwS, £ 7Y 7 MEAR, FursF v,
F=FR=R, BLUALHEOAFLZBWT, ThZOBRFEo THRHER2HRT 27
DREEELGERELIZLELZONS, A7V MEATRE, “27Y =27 V7, “BE”, “4
VAY YA FORSHKBEEINTEY, Iho2EHLERRCEREETMLTS. &
TV MEMERDBLIYV 7 b 2T LT, “BRT—FETN, “A 7YV =7 MR
FarssIvy”, A7V MERT - R—R” F2H 35,

LINC ix EVENT, COMPONENT L WO HLET, €V X AEEBHR2ETMET 247V x
7 MERMEND YD, HAEEEY, VY- AEREEEE, CYAANV—N, BEORESE
EHRLICETNVET S, &, EVIRAORY UL ZARICET Y XS TE, TV S
N7 bDREEROFED J e TES,

L L7236, LINC OBESOFERFIA, 8L UCEBERLETOF 7Y = 7 FMERIZBWL TIZR
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Abstract What is called an object-oriented approach has recently become a popular topic of discussion.
This approach is considered to have emerged (and have been formed in systematic order) to give
solutions to respective problems pertinent to the fields like programming, database and artificial
intelligence.

The object-oriented approach has such concepts established as ‘objects’, ’attributes’, ‘instances’, etc.
which are used for enabling what really exists, including information, to be modeled.

The software repertoire for this approach includes ‘semantic database’, ‘object-oriented programming’,
and ‘object-oriented database’.

LINC provides an object-oriented approach which helps model business activities under the concepts
of ‘EVENT’ and ‘COMPONENT". Using these concepts makes it possible to model each activity unit,
resource retention management, business rules and integrated activities after analyzing business actions.

LINC serves to put business frameworks into precise models and is capable of directly handling the
models. However, LINC élso has problems yet to be solved regarding more effective use of the LINC

concepts and its object-oriented approach functionality.
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One Pattern of Systems Development by LINC ——The Validity
of Systems Development with No Program Specifications Gives
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Abstract To establish one way to develop a large-scale application system by LINC, we have implement-
ed a systems development without writing any program specifications usually required in the detailed
design phase of a software development cycle.

With all anticipated risks, this way ilad to be adopted because of the customer’s restricted requirements
such as the limited period of development, available manpower and size of costs involved. As a result, the
following effects have been found :

1) Three to four times higher productivity than conventional COBOL-based development methods

2) Successful deletion of extra documents like program specifications which have nothing to do with

end-users

There was not any specific trouble in our efforts to develop the system and install it at the customer, but
some points to review we also detected.

The fact still remains to be considered that both the quality of a conceptual design and the level of
developers’ skill are directly reflected in the quality level of the program product.

The author’s experience this time may provide a hint for the questions as to what specifications and

development resources are required when LINC is used as a systems development tool.
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The Development of a Resident Record System
at the Katsushika Ward Office
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abstract Amid the transition of data processing tasks for local self-governing bodies from contracted
computing by external data processing centers to their own installation of general-purpose computers,
there have been cries arising for the protection of residents’ privacy information. On the occasion of its
own installation of computer systems, the Katsushika ward office has enacted ‘the ordinance for
individual information protection’ which is unprecedented in the Japanese history of administration.
With greater care given to the protection of privacy information and with no computer specialists
organized into a team (with no dedicated computing function established), the ward offtice’s resident
record system developed and designed for operation exclusively by end-users started its successful
operation on October 1, 1987 after the development had cost some 200 man-months over a period of fiteen
months. The sysem is one of the largest LINC applications even produced.

In an attempt to show a sample of large-scale systems development, this report describes the opera-
tional functions provided by the resident record system, and also summerizes the application of the ‘SIM’

software development methodology and that of the ‘LINC’ fourth-generation language.
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The Creation of a Management Information system by Using MAPPER
——How It was Developed at Saibu Gas Corp.

& E X B & E—m

E B 1970 FERPERETE e L WS Fik NHREE IR > X 7 A (Strategic Informa-
tion System) | i3, HERTH VA7 LTI RHESHR TEL, Lo L, HEETHIY X
TAOHERERBE >IN T, EOEIBRVATAZBETRIROLEBEL Tw 3
EHEHS,

FHR, T R—AREHNCHEL, ZOF—FR—ANDT—F DEKI» S ML
BREETOMREEFFD OA Y A7 ADFFEICL D, WHROBIRHZERLEE L % - LT
DENTH S,

Abstract a new business management method—a strategic information system (SIS) which started to
be heard of in the United States in the mid-1970 s —— has also become popular among Japanese
businesses. In Japan, however, they have just started their efforts to build what is called strategic
information systems, and many are still in doubt as to what systems to create.

This article describes a sample case where it has become possible to make strategic use of information
by developing an office automation system which has its database integrated on a company-wide basis

to allow top-and middle-management to collect, process and retrieve required data through the help of
MAPPER.
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Abstract Traditionally, employee attendance management has mostly been computerized as a batch-
processing application with the exception of only a few systems based on real-time processing ; that is,
the application is for the most part regarded as a data-entry system for pay-roll calculations.

With the aim of capturing ‘the transition of human resources’ in a timely manner and making effective
use of them, Nanoh Co., Ltd. whose main line of business is cargo transportation by truck has established
its employee attendance management system as independent in order to newly build an on-line real-time
system with the help of LINC serving as a system development support tool.

This report focuses on how the challenging development by prototyping has been undertaken so the
system can respond flexibly to a variety of changes in business environments as well as to user

requirements that will occur in the future.

L. i3 L & I

BE, VMERERYBIRBRIRESERERT LI EL TS, b ITHlXY
RicBTR, SETRYIDEMIIHLTRTFHTH >, TZWXETODF vy
THHDERIHRTREVWLICEbN S,

FO—DORHBHERDTONS, ¥¥Y, ¥¥F4, ¥V, [3K] LEbnh,
FBHEOERBNIELTH S, ZOBENFHTRI, &5 HBMIFHOEMRL W
IFBZOLRMLAL T hEHEHON TV B,

DX REROTRIE, MEEXCITED CBOTHEKRTHS, L IKAR
FH, LUV RVOFHFEE, SRCEHEERICIE U RN HESER 2T
DERHoN, LL, AHEDS =7y 2R DAARY AT ATV D, F
FERFIDBERMBTEETH D, oS Icblz> TOH—Mskdhrolz, & STHH
YATALADRERTYLDH S, BREHLERENIZ->ED LE» ok,

LHLAEY AT ABBROENE LTI, UTO L3 REEBETSN TV,

1) SHR2EBEEIET 5

(365 B, 24 RIEEE, BRSNS 7 b, 7V v I R4 A, BE, BHES)

(291) 117



118 (292)

2) WS TEREOER L BEROEHEY T 5,

3) EAEHEYT 3.

DECHET2 L3y A7 %28, BRE2LPLTFO5IEHT LI 2BTOT
OhrYAEYIFREZEIERCET L.

4GL DERIZYVTIE, YHTIRLINCIRIDVEYATLARBELTHED, £
Bt 2104 Ti e HBIND I LR BM o7, TOVYRAT ATIRERLH
BTrwizb»p2rbs T, S TEAEObORESRTRERs B o Tzd,
BRARIZODWTTO I A YT 2AVE 2 TEERDOA ERZH T,

2. VATFLEBE

2.1 YATFLOERET—9DFh ‘
EYAF AL, FAR TV 2 eI D2V A A5 VAT ACHWT,LINCIIY Y
— R I3 THBELIAYTA Y s UTNIALYATAET—FR—A, BLUFNW?
773V eT—IRAF—Vayv, SRR TE220 (BIE) 2HEALRANVAT A
WL (K1),

19,200 <
2=z bps 402 7734 } ——;? —

A5-F

PART A 1 NW2773)) 9,600bps TE220
V= AF—v 3>
TDI1 RS232C

4> 71—R 4871 —2

TDI: Two-wire Direct Interface
1 >R7L8H

Fig.1 System configuration

F—FOZIELE, UTIRTEIRATHRE F—FR—-AMTITI 2Ltk
D, Y7NVF AL LACADEIE R2IRZ T3,

1) #HERZKADIDA—F2#EAL, TE220 XV HBRICTF—5 2 AT 3,

2) ABEnhk7—%id, —ETE220 "0 A €Y ErEREN 3.

3) NW2Xb 14HRTTE20 D7 —% 25AHD, NW DT 1+ A7 A&

2 LRI AS AT —F 2EEXT 5,

) ASHITRZBURLTF—FRCEIDTFT—IR—-AE2EFHT 2,

BT, A5 OWERALES L VBRI DL TH L 3,

2.2 & R

ANORMYFELT, BAHAY Y 2—VEK, BHERAY Y a—NVFK, HBRET—7,
STERH-REMRE RS H D, WAL L THBERERND S (K2).

AR n-HEBEREE b ey 7 b= Ry, BEAYYa—n, BEAY Y 2—
NMTHEMRR (2 & 2108% - RE) 2HEL, BRERMEHETS. AHAT Y
— VTR, KIBZEOKELRTFERED, BERA Y 2—-VTR, ARAY Y a—N
DEHR, @HrVEHORENTES (M3). '

AT Y a—NORFOERIR, —2IIHEMREEHET 2D THS, ki,



(293) 119

REERMRIZBT 270 by A BT I2 L 5 v AT LR

0o

218}

0o

oo

00

oo

00

92:

0o

%3

96°

00

os]

ls:

og:

¥H YE Hi

00:

0o0:

00:

00:

00:

00:

00:

0o:

A
%

-39vd

smpayds wr], g B1d

FUGETH X
0¢:1Z 0¢: 96:02Z 2Z¢:
0g:2lL og+ [shg 00:
0g+:4y2 0¢g* 2L:LZ 9L
00:6l O¢: 9Z:61 D¢£:
00: o0: 00: 00:
0gs2t 0g: Zg€:21L 6L
DE:LL 0g: 1Z2:81 02Z:
0g-0Z 0¢: Le: 9Z:

HE ME @EH
L . S
*xx 2 W % @ T 0

HE HE
IV

ER

¥y KR
HE ¥UE
HE HE
HE YE
HE YW
ﬁ%:mw
* X

00:

628

ZL:8

ls:g

0o:

go:

o0o:

00:

—H

—Zg

¥EhH

=g € _1-§

TG

RE¥RY

WHIE

XUY/D

H R

0200065+

901007~

€610%0%

€€10Z0>

282010

ég8L0L0

£70000

760000

HERAMURESL=H



120 (294)

302410 ,
C  MEEIBWNNEAD \ A M B ¥ F X R
*RA s/2r, B 28 A7 22 k. 30 k' n K e @ 2 x
BRI -F | MR BN M0 RN WD BN MR B M BN M0 Bw wB W
RERR T TER AR ZER AR ER 1 N HAX ¥EH
N O O O O T T S B
ammn | 2K T TR Trw TR T RR ' :zwl ’ !
S S A S o T i
vo00ks [ T SR NS A T A NN N O N , |
Emxu ”E_C*‘ o Eﬂ‘ S EQ' : ?ZQ. l 32‘3. . ﬁ‘il ‘ E'&. . '
N Y I S S A U R SO NS
BHRIEH - X3 CER CER b4 A A TN '
010782 ! ! I [ ! i ; | : i ' i ! l
Emm= | BE L TER ] ~h T ‘
020133 [ l ! 1 [ : . | I ‘ | : ; : ]
memx | BE T TN HE BS B 4@ &R N SR '
vsa193 N T N N N S S N A
R ¥ — #i CER i =% Ty By RR ER ;
S S N s s s S IR S
HE—n _ﬂ'f"___ EE[_ ) i EA'? ] ' E_ﬁ L ?ﬁ ) ' P4 %
500070 J 1 ! i ! ' ’ I | i
S R i
S R S I R R | |
i | L 1 A
i * ‘ ' !
. R .
I N S I ] |
Ezﬂnxm t‘m ;;z;ﬂml n; : :a . ‘:2 ‘”ﬂmﬂ;' " ?u!mﬁm‘ ;f : gg ’ ;: ECUET S PEV TN DR (T TR SEF & Jo PH T
X1 15 HHF 20 : '
Y MU 30} RHRC 35 WK 40 R4l B 2 of . BEERGAS T

X 3 BH#$BEFER
Fig.3 Weekly time schedule

9: 00 ICHEITEDEN 9 30 It TIIE, THIGBZATHS, TiE, 7:00 izt
LEBEREIREH, ZhOBTRTHANOV -V > TUEI NI DI THS
2, AR E2T, B> THEHEHIELT 22D, Zhiflfidsi-ooiEl
rbies,

I —DODEKIR, AP a—FYAFALREERFRLVS, BYEBERILD
—OT, BH EBIIEBATrYa—NEEOMNEETAIERRED, HBD
RN EEERSAREL 232 TH S,

3. LARAFLDEE (LINC 22WT)
3.1 QYRR PEAIRZ}P
YUY AT LTI, YRAY (AEEH BFEzary -2 eLT, bV ¥FIY
ay (BEER 2ARVIPLTEELE.
RIS BONTWBEANT - 2RMERELTAEI Y R-2 Y PIELL,
MTUERE2EEERELTTRY (avy®—3 Vb)) f2ar® -2y b
Bt (UTav®—a Y ) oFENHS (M4)., Lrl, BYRATARBWTR,
Y R—2 Y VOHETREROMITEHELBBES L, ZEL T {FHRERICH
PHRMELTHL T EBNTERN,




BEEXFR BP0 by 4 V10 k2 AT ABRBEH (295 121

A A R ‘—'(vxy ( KEY| BEESE | =il

LEBERD

‘ YAt R '

X4 arR—F bROERE
Fig.4 Component oriented-design

¥4
AN o «——(Pw@zrm W% W o

* EIENT BN A

A2z b

( ié!f)]fﬁiﬂ ‘

s —EMtTEMITE T S
B5 A~ rhbEREr
Fig.5 Event oriented-design

ZZT, SEDBERBICBVTIE, JVvF Y IARERINTIOTCE 34~y ML

G (ATARY M) 2HT3 2L CL20TH2 (KM5). ZOHBBOBRE, 3

K=Y P CR—UIREERE RS, —EMI L &R 2R, Eag
ELTARY MZEET 2. BROENE, TXTARY MOBEBIFEREENTT
5Zkic&Y, 2ORORBCH B L EREHNT 5.

ARY MRIRFALERERIEZ, UTOoLs8YTH3,

1) LINCoOHBuS v 2EHHMAT 3.

2) T R—ANTODANT —% 2—THRNCEEL 120,

3) avR—ar TR, BH7—OMIEESRBEEIRS LD, TRAF I
LT =2 2BIFb kb o,

4) BEROEBEDBEZ > Twldolzle®d, avR—2Y VDX IZF—F 2KE
T&Rdol (AVR—2Y M ETR, BB >ED LY AT LDESIRE
Vi, HROFRBTIREEDRS, HRELTHAITEZ DL, TERVLLO
BHRETB).

5 BHEEYVINIZLIZWL,

6) EWMEECYARADEEBRIZEIZ DL, BEHBCS/BELI W,

3.2 F*aArh

I —DODRHIE, AN RFa Ay FEEERLTWEWZ L THD, Uk
5, HOPULDAENTE R oIl DIZ, FFa Xy MERERLIZELTY, &£



122 (296)

BYU: BURAYy V22— AEEHIDANL, SHRROAMAY YV 2 -0
BRARRUCEEXRTD.
ZHHEANDL, X535 - F 2y 78X -NREITHhEEVLENTO
BEMALEF>. 25 -2N53PSE. HEMWAERECALLY S

KEY:WIIHCD - PRO

ttkBH 2 - F
71 H
Ly —F=v2:
1. EVENTO®REF x v 7
2 #HBa-FOwRSP—~Fxv 2
STAFF--PRO
3. ABEBARS—-0DF x v 7
GILG:CAPIS—-STAFF - FIND
4. HRUWBOHAEODOF = » 7
GILLG: YUKYU-KYOKA
5. EBMERUVENH IR Y DF =2 %F 5,
Ho
1 B
EVENTOPEMARRKS - PEHBEH - PERAHEM
MEHMBRLE - FEBHER - - TEBHBERUCPEEEHDN
DXEEIWMEETD.
X. ESHOZBC LIV EBEERHCTKORR B BN
EpsBIR. BREABMERVFHEA~2-—OHKMAB R
nHxEsMEETY,

. B S

GLB. WORKXVWZUR-ALHEFEZHA2Z-FEXD
BY%¥3La—-FPERRT D,

6 TEACH EE¥HA|
Fig.6 Example of TEACH definition

FIARBEEECTRNSH 2 LEX P TH S, ¥ ¥ 2 X MEROEREI,
BETLABOAETHo2Y, HEFLENLOOORETHS, k{I¥Ea—
Fi kB EEBETONRTH S b, BERRIC L ER—/ =V AL 2L 2H
QENTIE, AV a—FRhTEbs ARESERANCFER LI THS, BT
EINT L OVBRVEMER S FRERZESL DD, KEBEOHOMMRICENPZLT
bldoth, ERREOLENEL, L TREFMESK TS DI, bhbh
RELDEFEER>TRVIES I 2,

b &> REBRT, XEFEPEABSTIEICL, ==V 2{EERATL.
—o13 TEACH #EEDFIH T, AN A RV —YavevzaT VL, TXTZ
DEEWIRD 2 X3 ELEEE). ARV —FRnbubeo a7 VERTI LS,
BASNSETHONFICOWT, NEZHNT S Z L R REFEEZRANS I EPT
%2, bO—fUdHES (BEERES) o~—1—VR{LTHD, Zihd LINCDE
FHssED—oThH % TEXT EEEFIBL, BFEE LI bOTHS, KEZ (L
1, ZEOEERLLLBRICENT, TELLTOLOTRHREELD b, XE
{LAERD /i BMEEENKE K R Ry (B7).

4, FObSLECTIZEZRRE
4.1 Erabrs1eIh

7O by AT EEMO VR RRAE, EREENERCYEAMETLIETD



BMEEEFREBIL 70 b 54 €0 iIcd 32V AT ABFEHEY (297) 123

R e I et At R R, E e Y A it Sttt Rialalal il il Ll G DT TIPSRy . ¥y
1 COFEBR. AT RS- OBRTFHEBETT . 1
H s
i 1. Bz, :
i a.gdRBua—F, EANDBVEIBRTEETLA, i
i i
* b. BRUhOBREBRLTTI L, *
i i
i c AROBAER. AROCEBRANTILBIBD IR A, i
i i
i 2. BREHARR I, 1
* TO0CTETLITULAAHRER A, *
i T1ITEANLABRGS T RGBT CREHNShLIT LA, 1
i i
i 3. £¥ . BRoOPEI. HAI-FEAL—~FBERBRATCEHL LK. i
i RUELETF-TTFSW, i
* *
i 4. BEX AT Z2ADLAEPETRAS ~RF A 22~~Rb¥T, i
i i
i NOBHERIPE&IX. [ Back Page ] ke y LT [ Page 1 ] & i
i RoTT&w, ]
* *
i i
i ]
i i
i i
L A e R S e R R R il e Rl Rttty STSIur R, JUNpE Oy 14

[ 7 TEXT EmHAf)
Fig.7 Example of TEACH Screen

3, 704 TBEYATLAZEVEE SO 54 F7ORBEIRE £ 58, ¥@E R
#9332 MIEIMT 2, Y AT ADEERRIY AT ADBE/FFER2 R
LEHETIE, ARCYUZ>TORRKEaA L, ThbbHARCYL AR EVDIZ
T38RO EERICRELEELERIZT I LIRS,

VAT LABBERET 2L X EbB, TNREARETIMOAMMB LY F2—
PICLT, BRI BTHE»56ThHS, BREZIT, ML, HRISKboT:
REPSBBEEOHES 2 LRLURTH S, 26, bhbhZRMYHBLIEY A
ARBFEZ MR SERELTwInoTHY, FRIENLTRISTHRIE, AR
VAT LThh, BREORA» SRDBRSNHEILL W BAE2BIN2DTH S,
BRIRML 2T 2 7- DI ORNICEL 2L, TROBERERIZ2OTIIRL, #
KEL, YATLEEESETOLRTNIER SR,

Lipl, HERRERE Y a YRR Ny 702z, E92AEICELR
20D T LD TRAERICGEY, EROBMBEAERTIE, HROTHIBIZSLT
SERERDD I LMTORTERY, TRTRFUS S Iy v RVOEERIRE
BoTh, AR U= VOEEEPEE2ADEEMDOH LIZIZ SO TR
b,

ZD&IRERE LIMERREZ, UT, Yt 37 b1 7123
FAFEZEM L - RAEHICE S RZ TA 3,

1) YATLDERDBEE > TR oRDT, EY Y U IHICL > THELN,
BRET2IEBIFLALTE o), 7O b IV Ick > TEREE
Bzl Tk okhot,

2) TYPFa2—¥EFBTI0O0XEFL2HFTLIRMPRBNLL, o by
A72RETVvE2—LRIESIHRL, $REFHERSER TV EEZ,

3) VAT LR, FARFBIFROEY AABREPHSTHES L, BHEOBLLE



124 (298)

LIRS 2 bDTRL, REZBRVETRELOTHE2H, REHIHR
D, 7VEFVINEYRATLERED e oTz,

4) Y RFAOBRCHEG 2HEYEN 2AZYT, —ARLINCIIY V-2 10
@ﬁ&ﬁzﬁﬁébwm,ZAt%MNCHUU—XB%ﬁ%T%:tM«%
BHDTTHolzlzd, A2 Ty 7&ENFRBVRT LD, ZEORLEE
BD iz, .

5) MEROTHETE, BVEURIEL T 3RS+ Z» oD T, SRR
72— A THREDHERE LIz o,

6) ESRMHENHEETEWD, YATASEORIEE Y Fa—¥FHT5 2
RATEEIE S, ERBIREICBVTY, EYVARDO I SOERZIEZ 513
WHMBTEINEIHETCER» 0T,

7) MEERTLEEMDOD L VAT LAEABCEER T oD, BYAT A
OHENEE 5RO T, HEZY AT A LOBREEEE7 = - X TRIE, R
PED R SHFEEED oI (K8).

MR —5
O
A . I
| HERERREN | | AT ARREM [T RHEM || 7458
S - I I
rerze TRy —%
X8 BIRAH

Fig.8 Organization of development

1.2 B B & &
A%z, DFE - M7, ORE! - BI% - M, @RAT A+ (FH), OUITAHE,
GBEEDEID 5 BRI C, PR1ES A S 12 Bk CERELAE (E9).
X5 IBSED XA v b L2 BREF . PR  THEIC BV TR, T—FR—ADERK, X

. 51 . 6 A . 7H | 8 A \ 9A ' 104 . 1A | 128
! I I [ | I i i
HE et - PASE - FHE BoFar LTeR B
S (EFE) Bim
51 Exps 2 FxbE 53 B

F—FR—R EBHRBBEEOER RREEE
DR DIER

9 RRAFZa—N
Fig.9 Schedule of development



HMEEXHR) BB 0 24T E 3V AT AFRFBES (299) 125

BALEBEEDIER, MBBEEDIER D 3 BFE 5317 72,
4.2.1 BE-» W

5AXVERZZ VY R2—VOEREREERT S22, HBEYRT LOWEI
Aotz BEROBFRENC bR & D12, BRLEHBEGCEL, B0 EE
EEROBERETI LT, BATEPNBCERTE2L5CT22LTH3.

REPARIC YD, TV R2—FOEREZHL 2L n oD e ho7eDh, KK,
PR Yo TOHEFRIL, £TEX V76 THS, Lorl, TV F2—F0D
BRI 7 oMLY &, Bk 3 7 oMBICRROFOMIToTL 208
LTHB., I7uRBELATICRH2H, VAT LALEROREHOBATIE, KD
B REb¥ 2 K& RBRO—D L 26N, SEOMETIDHZ LEL D
5ThD, TOLIRMEC ZHABRBCBVLTIEBE - ZTELTWL{ 2TV a2
—FOEARIEZ THITIEEIVWDOTH S,

BRI LEARIZ, 7= R—=ADT7 Y b 74 LB BEUFEANDRA YT Y 2 — V5,
VAT AOEIES, REFBRORFTHS. 2 EHFRERNAEL 2085,
LINCIIY Y — R 13 DBEEDEE, BB HEOMKE 2 1T o 7. SPmicBL T,

1) LEREYRAREH

2) YR RAEHMLERIER

3) EERMoEROTIN

4) WBHEHO MUY

5) &B%1TO FIE
PP T2 L CEREERBO T, 351, LBERERO7Y M7y 25
EL,

4.2.2 &t - BA% - FHE
1) F—FR—ZAOVERR (B 1 E&FE) -+ & TR IS O 4347 % 2T SERFALEIZ
HixEEHER (2 K= 1), EEHER (AU 2EH L, T—574
7vatrVREHEERERT I LITLD, SBEENRETY, T 0¥ESHE
BREEEND X SRR L., KW THEE, oYy 2 L{ERL, BEEMROMER
ERT Ul 2L, BEERICOWTIREBLEBIEOAETHY, ZORK
TRT—YDEZRCHDERO T Y v 7 DIERIZT>o> Tk, i, HRB X
UVEBEORESHEZELBHALEHET 20, Ju—rirudy s (#HEady )

Rl FARI T LOHK
Table 1 Size of development system

Ay 28 Yy ¥ RELe A

: (LDLA7 v 7) | (LDLAT v7)

Ju—xpudy 25 1,026 41
avR—2rt 9 1,828 203
AEIYR—RAY} 4 973 243
4R} 21 32,405 1,543
ViE—F 30 20,409 680

a5 it 64 55,615




126 (300)

Pa—F4vrL, EEEEEDS LI (E1).

ZZETOBREBLTE, F—FR—ADHERMT —F ~—A L DBAH
REERLOLRHIZY o7, 2V R—2 Y PORRKIEL KB 3BT
3, Ju—rpuYy 7OFBETAS OEANZERTOE XX, FREADDb
DEIAC—FT B iIckVEEEE EFB L ZRILE. £, <A SANEE
RO R bRV, FIH T LINC 2T 5H L > TRIFARD
TholkZ b, GHETORREERCLIEEZORS,

{8 @ ISPEC 1%, FRHRT 35 E RRFICREEICRE D, & I ZDERBETIZEE
BEHAESEEEZ > T ARLOT, BENLZE CORIECHE 5, L THER
FAOHT, 2EBREELEVRNES F—IR—AEHY LiFTwot:, )T
i, BREMNATOVE2—RfT>TEST, 7u¥x2 bDE—7 4 V7 TH
HEMAADEESFHAEL, =Y F2—F oGO T WEEHFE2HE, HHEE
BbONINEET— I R—ANIIMTBIc L T, RERSIE, REFOBRBT
BWIEYRAADKEDSE VAT AZEMRL, T F2—¥OROEANLE
R, BASRLRYZ LB o T 2 HMMOBIEHN R ERE2a Y Ea—F ¥
AT AEHBESEL TSI L2706 THS,

2) EHNIEREEDIER (58 2 BRE) - F— R=ZADER—RYIY 220 L
Z AT, EBNIEBEEDRE BRI Ao, UEBETOEL ZERNEIR, £
BEBDERL, TROARXY MORHATHZ, EHBTO0TAHTE LS
BIFL, Ty Fa—PrrPa—%2 Lo, H-FRK-FEEEIELLE (K
10).

AR 1By F2—¥2R L TADVE2—%2T, ¥EBNE, HEOD

g5

"
S D
o P
A
LY 7
7

|
:
T
I
]
i
[
[}
I
I
__________ T e | T H
|
l
|
|
I
|

@

Ef R
10 FontsMEYDPT0—F
Fig. 10 Prototyping approach



BMEEXF) BT 70 b4 EV LBV AT ARREH  (301) 127

VPR LTORIERTAIERED, EVATAGETT R, 351K
WENZESEIANK B THBOV E 2 — 21T, 70773 Y VRV TOR
HEEEBL, HER2EDS LI FDHE,

CDEIRREHDO IO A IcE AR EEDTE O T, FIFEM
DM BTNz, E512, #VELITI VE 2 —TCORIEE R
WELEY, VAT ARELEOGENAEEHEHL L, YR T A2HEHEE
BEhh, TV F2—PEREREGLD Lo,

FREYATFAREBICHRSILICEY, TV F2—YORBFERHEEN
ZhoTER (F2).

R2 EBLIBMEEOL Y2 —ER

Table 2 Results of functional review on application

VEa-— 158 | 268 | 3=H | 4@E | 5EmE | 6EE
®HE R (B8 3 1 7 12 8 3
FTESar 5 4H (B 1 3 3 5 5 2
VAV FNAVARLCS 3] 0 1 3 3 1 0

L, COBRKBTEBRLRSTRZOEWI LR, YATAREBERTE
V-4, NRETEZTUNYA FOHEREBREZBR>TETLED
ZETHhB, WSHBRERMDTFu by 4 7Lz b, MBOMBALARILT
Bhwiry Fa—¥FoERCEFsL, HREFOa 7 ETHRAR
SBNHEINLTH S,

3) HRMEEDIER (55 3R - B 1B O T — I R—ADIERK, B2ERETO
HENEBEEOER TR, BRPMEEO T by S Tholeds, HIK
BEDMBEEEDERIZB W TIE, TV F2—VFOERERRT 2 &5 HEt LV
Ca—REMLT., Vv EPa—BLTEREZHALLENTWERMNE, F1E
B, 552BRREAOKE - BTEMEEEL, WREFEETo (F3).

RS BREHENLE1—BR

Table 3 Results of functional review on inquiry

FusT L8| BEAK | EEEY | DBXE | ABEE
RFER 12 7 15 3 2
w® R 25 12 13 0 1

OB LB L T, HEETAEBEE L VRFREOTBEBELR TV I LD
HrHH, TYFI—FORMBEBLHE VRS - BEERB L DS BEanci
5T 3, ERELBEETOYRAT LAENOEENDPRVI LR, FObS
A 7RHLIBEOREETELIZLEIZONS,

4) BETAPTR—MPEEEZEMELZ b0, BENEHIIHT 5HE - TER
2, —EREBEEEDEINE a5 ADNT KRB EESRELZICEYES



128 (302)

72, F0O#% 20 HMOBEER L O AATAE 21T, BEEZEEL 72, 2BENHLIZ,
12ARIAI Y22 b3—F 4 725 E, BEOEI EEZ2TOYRT
LEPFRLTHS,

5 % ®
EROBHITIE, SHOFFRREBEEEID D, FDIdR kD REHT, #
T AL LT, LINCR2HERHLE7 0 b P A I 2K 2EML 72, 24 B
BEARH LW CLTCRVEBEE -2 LiE, YORET—H2RYAHEWS Z
ETholz. REOFENERYIZ i, —HOTF—FDa—F e UTHRMEE2HEZ
3 2RI DFERERL T oz, 2h SRR THEREFCADL > TR I2D TR,
EzxohadbolltThd, £, HEOVHERREICBWT, =y Fa—¥izdL
LY ) 7ERTbabolcl X, HRYA FEERNOHHAR TH- 12720 TH
D, TYFZ—FOERZHLTUEZTWDTREZL, TV P2V IEHEE3
T2ODYATLATH2TeLOTHS,
Lich3oT, ez N2 —¥yEROa 27 b 2HBELEDIX, YATAD
FRFEICAD, a4 7OETFTVERIELVE2a—-LTH»56Thol,
HBYATADEIZ, HorUHARERES S 2 L B¥HEELHES, Yoy 1E
YZRBEERPBVELESO VAT ARERT A ETHEECESTHD, UTD
RN BHoILBbh3,
1) YRT7TLADEBPHLEHBERICTE 3,
2) BAFERICBEVEBELVE2—2EHTE, TV F2—YIRRBILMBTE S,
3) FIFBEOEREZMESELVATAMENTE S,
4) FIRBRYRATFLrDa L+ RWETE 3,
5) WEROLDOHKEEBEZED N F 22 M HHEERLTE 3,
6) AV RT LABANOHBLBITHUIEETS 3,
7 ZVF2—YHEORMPIEHETE 5.
8) VATLDEHBEHONMUDIET I ENTE S,
9) FubtIATSYRATALEVATALERRL THF 5 LENRL,
10) BARRFHMNKIBICEHTE S (L CHEEBRBOMERRL Y F2—F LD
NERER, EROBEICH» 5 HEH).
11) FSiciEb 2 ABOUNSIEDIE S % Ep3 2,
L Lo, LINCR2-TO7n b f VT IEZHEBREBRLTYEWI &
bHY, BLFTOTFRELRSHEEVE b Do,
UTD&>%, RER - BERBETOSNS,
1) 7u2J AMEEER, TEXT BEETHIETE 72085, SRS H 28R THTL
RERT, VAT ABBEZRT P2 A MEEBERL TR TNIIER SV,
2) LINC 2R L THRIRERLERRITI 10, ARADOY Y CH2BEORY
BPAHEEBbNE, YTYRTARERHL oD, L ICERF M »H
o7 BARBEICOVLTIRAIZL TWAEY),
3) B BWT, LINC 20V — Ve LTSS —EFVEERL THRAL



&

HEEX#R) BT 370 by Itk 2V AT ABIREA  (303) 129

THIHS, hE > THRuEr o7z, LINCiZ, BEREGEHIBOY—LTHD,
HEAER AL TRBFEOIMTAFERCE > TITI 2 eBEE LWL,

4) VEL—DOEZEEELEML TW L DT, 1ISPEC DMBEMSHEMEIZR D AT v
TERLEMU T, Y AT AOREERPNCEY 2 —VEELEL, TS a2a—0D
HMEEZARESL, EVa—VHOBEEERNSKTEIENBRLETH 3.

¥z, UTOBHRZ 0 b AV EBEOEER L LT—RARS>h
T3 ZLTikH3, SEOHKELZEL CHERSEONLFHTHH 3,
@ Fu b4 7ORREHEBECL TE»EwE, BEREBESIBhsH 3,
@ BHATHEBTERZVHE, 2Iasr—yYar+aaEribrl Tk
2B,
® YRATLDOBENKEVIFE, HRPEELEDIET S bIAROHFEEM
EREVRTL,
DAEE@ERNCFHES 2 &, LINC DR OB EEMEE2ERL T, b2 D OEENES
oA EoTCET B8 TE, LINC DSBS, SEOEEELHS
B3, BREIHD T— I R—ANOBEEORIESR VB LITON S ¥ A T LADFHHEHE
ZABEICLTWS, $2bb, LINC2FHRAL THELEED XL, BFOTHRT W
BRAEDO—ON T 4 I ThH2 LHEET 5.

b W Iz

BERRCL > TEETES O, BRTEIZL B TETRRDTIEEWE
55, BRI, THREZHE, BET RIS WIRZsnBERST
12, 2, BBLTW ZENTERL R 2TETWADTHS, EYVRARD
HRICB L TRERIHIEL, BoMWELEEVHL CurRiFhE, Bk
BbhaEHE2ESRIINER SV,

BREBINLTRIETHRIE, bhbhY 7 by =7 lib 3 AR T&E -
T, ENTEE L Ebhih s b HEHENNZEIHI SHTHEZWOTH S, B
SENORFEOBFNIBNT Y, EEROUEHMERE TR R, A/BEWI XY
r—TitoTWRIRTHZ, HFicZbovoREEL, YATLEREZIETHL
Rz s, HFOBERMHTELETREBOOTIRZWVES S »,

Tab A VTR EVBERENLY AT AL, TELEN>TERDOIDYAF AT
i, BCEYARARORERZEND LT, RELTLLRTNEE SRy, BB
BbLEILODORMEETVEELZ L TREL, [REEDEIIRHBERE L 2HR
THLODOREETNRDTRRZVIZS I, SEOEELZBCTRELZ LR, b
LREBRAFNTE 235G, BMICEBEYATALT2 L2 %y —ATR, 7o
MNPAE YT EBERIINEERbNE, BERSIE, FDOXIRPEOTT b
FATE, TV RZ—FADVE2a—2 T30 RTORERZSTLEI LS TH
3.

Fabs4EerIc kD BEENREFVERE, BEREI VP25 S HT
ZEb Iy, RETE ZOBERBESHRELEEND2L, HkSEZ ST, HRE
DY A4 7 NVORT, FHRIMALBUESMER L L85 RRAZESRADEEZRDTW



130 (304)

oG sz,

BRIABOBEL LT, 70bd MY 72 b 5L EYRARIGETD U REBHNR
HHEAENTERVWTHS I, TV F2—VFOBEREH - TRLOLZTDIAT LR
PD%E, AT 2=r—vavELruSHOEETEATHELTVWTIR, BEOES
BEnzhs, BEChoEd%, BBO-—XEHHEALLBAERRTREL,
BRI IS AMLEE2 DD, 70 b V4 FEHEVBFO LI WERSHEEHREL T, KX
CEYRAADNY —VEBRLTWL 2 ETHS, BREME 7oy =7 b4 =
FFTHEED, LERCEREETOCRELZEEZOTIERL, =¥ Fa—¥%
KHLTZa—EYRRA, EVARAOFLWAELAR T 2 & 5 R BHOMEEZITY,
AV 2a— I N— AR T2 2P, EVRRADEMMTHBELRMATAIL
B, TNHSDYATLABETORA Y PERBIDTREWVIES D0,

BEYH IITFE— [YATFLABRCBIZ 70 94 VBl BAZ=Y A (), 1989 4.
PBEBN /v Il # E (Hirohiko Ogawa)

BEFN 31 554, 54 S TEORFEEF IR, [FER
FiEEEESH A, MRARTORMBEFICESRL -,
STHE2A LD I B a—FEBEEHEYL, LIk, F=9%
HOY AT L0 - 5T -BFEEEIC, 2HOY AT L
Slbeiet+ 5, BE, BFEHENHREESHRE




UNISYS TECHNOLOGY REVIEW £5 26 5, AUG. 1990

Se—TH#R)ICBITBIT Y AV RIEEEIRES AT LADEE

The Construction of an End-user-oriented Production Control System
at Sharp Corporation
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Abstract We, end-users responsible for production control applications at Sharp’s Video Business
Operations, have newly developed a more flexible system for production control on our own initiative.
The motives for this were for us to keep up with rapid progress in production control technology and
to make more strategic use of the information provided by the system.

In developing the system, we were faced with several problems such as a relatively short period of time
allowed for development and limited availability of usable terminals in addition to the implementation
by no other people than end-users with no prior experience whatever in systems development. However,
we have successfully got over those problems by using MAPPER as solution software and achieved what

we can take pride in.
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LSA (LINC Systems Approach) ®OiEf
An Introduction to the LINC Systems Approach
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Abstract In proportion to the ever-expanding areas of computer systems applications, questions have
again arisen as to how software development ought to be. In pursuit of better solutions, various forms
of R & D activities, including software engineering, have been under way, and some of the results are
beginning to prove themselves useful for practical applications thought the pace is slow.

This paper is intended to bring readers up to date on the Unisys systems design methodology called
the LINC Systems Approach and on object modeling, a method for it’s conceptual systems modeling.
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The Ever-expanding MAPPER World
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Abstract It has been almost sixteen years since MAPPER was first placed on the market place. In the
meantime, MAPPER has been making progress with a wide range of powerful functions added one after
another in response to user requirements. Compared with the days when MAPPER became available, we
now see remarkable changes in social environments. The tougher the business competition is getting, the
more important and higher the position of information as a business resource has grown. It has also
become necessary to place information under good management for business survival.

In addition, technological progress in electronics and communications has made computers smaller in
size, higher in performance and lower in price, thus enabling computers to make inroads into even the
hands of people who have never used them before. To respond to the environments that are checking
like this the MAPPER shell also requires its own further enhancements.

This paper describes what future enhancements are planned to for MAPPER.
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v FOMEIZR B,
3) EETIERZMMELTT AV r—v a v 28T 51k, FHRHERIF S,
E, ZECHEELAAIYEa—%, BfavEa—g0oN—=Y Il ar¥
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IVEa—F RO THERT 2 AENHZ 29T, 216D AZEZ MAPPER %24
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M1lit, odDERRATHS, (A)B74 Fveud, (D)4 vty g
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HZk2:92 NAPPER ¥2744R1A
Hia2=yafgfait
AT 2 ek K

DTEANLMREAHDLTTEW, 2002
FIEMLTRBWA-HELL»TTEW,

e RS
Hma—-F
NADP =K

BTLALXMITEMLTTEY,

194+4y 24-A47° 3 4 5 AB¥ 1 A 9 100 s:\)

(a) 74 bkneud

Ba1:zy2 NAPPER ¥274 W

BELZy 2BR4H

WAEF: 2 vavac K

A MNE: HANA
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1a°-r 23-a47° 35 4 5 6% I Er AT Y 10y

(b) ¥4vF>veux
1 OIORTE
Fig.1 Sample display of logo
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———{Fo7 —fF ——
(K]
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«KB 5 A B’» Do W
« EKERI?RXT » FO W
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Fig.2 Sample display of drawer summary table
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[ -1— } W
MM BRAEN? Y 23 JUL 90 HANA 1G0
BEBRHEMIRSY 23 JUL 90 HANA 2G0
ME)ERRERZR S 23 JUL 90 HANA 3G0
FTRERTEMT RS 23 JUL 90 HANA 4G0
HARERPEN? XS 23 JUL 90 HANA 5G0
RESRMENATRSY 23 JUL 90 HANA 6G0
FRERRENATRS 23 JUL 90 HANA G0
1 2XEE IRTE 4 5 6 7 AT 9 10
\ )
H 3 Lik—tO—BRORTH
Fig.3 Sample display of report summary table
(Lines1 Roll¢- 160 I
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k 1 2@ &R 3SOE 4ffha- 5 68 M IEx— BALT 9 LY,

@4 LK—ORRH

Fig.4 Sample display of report
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RN BRRERTRS
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Bl _ 79 7KR~ 5
Co 0
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ceo4fxrra ALPH/3 219) 22| 52|900407
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DUB2| AR —T XISt 271 10 2]/900815
DOO2| H AR M —T i §1S2 19 8 3/900618
1 2 3 4B A2~ 5 6 7 NN 9 102 :1/

5 RBO—RKnFRRAE

Fig.5 Sample display of function summary table
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NAPPER ¥4} #3514

WHRDYRTL I IUEHIEE S 1T VY B HAPPERY 2740 IRF1&
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Fig. 6 Sample display of HELP
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HMAMEHPFLTRL L2 RRAIL T, BYRFHANERRT 3 &5 KHHESML 5
iz,

6 X% L HELP ORTRHTH 5.
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AVEa—IDY 7 b TEEBLT, FIWRTTIT, A A=Y, VK- ERR
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MAPPER 6 iX MAPPER O~ OBHEO LRI TH Y, TS TERETD
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1988 fEic 5 &, FTL < UNIX*~v > > TdH 3 U5000/85 iz MAPPER %841

* UNIX:AT&T ~VARFHBEEL, AT&T 8712 ALTWS,
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7z. MAPPER C T&%%. Z® MAPPER O®#ii —~>% 3. —2i&, 0S 8 UNIX ¢
HBZ, b3—D2IIMAPPER 8 CEHETE LN TR Z L TH B, Ths DR
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%7: MAPPER i3, Z{EVIBRIZPW? 7 7 SV IC b BIES W2 FETH 2, 20
BOPW:773YD0S LTIk, MS 0S/2*%FEL T3 (0S/2 MAPPER),

MAPPER B %25RL T3 EEN CFEH—3h, VY —Ra—FH—DIiTk
Ik, 777y aryOEBENRTRTOBETCHRIEINEILICORS, 77
Y7 varOHEBESMRIEE NS Z ik, MAPPER Tz 7 AU r—vavey
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TRy Y BBRBCHTIBIELNTES, £, WAL 2SRHEMEIZ MAPPER 2 BT
L&, TOREORNEBRBRI|IEHTLOBBCKELL7 727y avid
PLETHD, BEOHBEZ L2FEFDRY, ZOBEORIE2REIT 2 LT
BThY, BB > THAT 2HERIBLSCBEBIRTE3X31TL TV 3,

Z ZTAL 0S/2 MAPPER 12 DWW TR T & 72V, 0S/2 MAPPER i3, 0S/2 &
PM** (Presentation Manager) DRETCHRET 5 ¥ v /v a—4HD MAPPER T
»3, LipL, 8=V e ar¥a—FHEL% LAN (Local Area Network) T
BT B LRI 2TCITAT Y E EP—NOBREES Z LB TES, ZOBE, 7
FATYNERBN=Y F Ve AV a—F Eiz 05/2 MAPPER 235 - T\s 3 B
3% <, 0S i3 MS-DOS***TH b\, 0O»b D, MAPPER A 57—y a vk
FEEN 25510V 7 by 2 7 2 RBE B3 CL v, 05/2 MAPPER 2855 T % /¢
=V FNeAVE2—FEEDTRRKABD/—Y F )+ 2 a—2% TMAPPER
PHATAIENTE S, 0S/2 MAPPER OEGERIIKTOELBD TH 5,

0S/2 MAPPER X PM O#EE% T CiER L, #€3kD MAPPER iz tb# L T #afE
HIRBERIZALELTWS, HEOYA Y Ry 2HWT, 22 THEDOLVR— L 281
LD, 7972 enTEB L TR oTNS,

0S/2 MAPPER D5z & Y EREEH (X 4~ 7 v —24 I MAPPER 1100, A &V
— X MAPPER), ZRF94LEE (47 4 R+a> ¥ 2—% : MAPPER C), EAMLE (/¢
—YFNear¥a—2% :0S/2 MAPPER) 0 3F4ED MAPPER #3523 5. 4%
T, EAOLEEITI I bEBELE 230N E D MAPPER 2FBL TWwiz
28, Zhdoid MAPPER OFAFRLECEUT, YOREO MAPPER 2/ ¥
HENT 5 EHFREICZ 2 (BT 228, FIAEHSERE T IKEEED MAP-
PER 2H 33 Z L 3ABEICR 3). L d, F—0ERECKREED MAPPER %{#
BT 2ZE8EEIRED, ZCTELRT7 IV Ty —vay « VAT AR EOMETYH
FIACE2 X5k 3,

* MS
s PM

e MS-

0S/2 : kE Microsoft t DB EZFG1ZE,
: KE Microsoft H0 B %12,
DOS : KE Microsoft #0 B iFr5id,



K255 5 MAPPER oottt (337) 163

LAN Manager
Ethernet TCP/IP

MAPPER MAPPER MAPPER
Station Station Station
(MS-DOS) (MS 08/2) (MS-DOS)

7 OS/2MAPPER ##i6
Fig.7 Example of 0S/2 MAPPER connectivity

3.3 Ry b7—oDHX

VAW BRI MAPPER sBiis e 4 H, Ay b7 —2 BT 2 BEORRE
it, 4% MAPPER »&b 1k uhkiF ik SR wABF0—oThs, & IZhld
D 35D MAPPER % & D BZICFIAT 3 -9 12i3, £FEEO MAPPER 2 HEHH
REHELZTRIER SR,

MAPPER 1100 B+ 0TI, 7 7 4 Vg% (@CPY #14)) & ¥ 3 7% (@RRN
4) HEBETH S, %7, MAPPER 1100 ¥ MAPPER C 0##i i3, @HST &
BT L BINA RN —BEESMEATEECTH 5. /SR AL —Tik, MAPPER 1100 i3,
MAPPER C %K s LTHBRLT, F—F APV —L%EBLdITR->T3, &
SRRy b7 —2 28T 2121%, MAPPER C TioTWwa 3y b7 —2
WEHSBENTH B, Ay PV —r@aBik, @NET &34y, @NOF @145, @NRD
4y, @NWR &4y, @ NRM S vE0@aad 3. ZOGHEcL Y, HHF0 MAP-
PER 244 v+ LT, t#HED MAPPER DV — F 2BBULD, BERAAED T
2ZLenBTED, %72, HHFED MAPPER THEDOHSEETLTEORKREESZ
LLERETH B, ZOMBEETIZ, MAPPERAT 0 b av ik, £hic & Do
MAPPER : REBED I I a=yr—YarifToTw3, 203y b7—rdrditiR
F~T?D MAPPER CHIETHEIC R 5D T, #EIcH% { MAPPERTCas 2=
F—vavRTA5EOER5, £, Ay bU—IGNHR, THOIZ 2=7—
Yarp7FubavhrsMiITs Lo CRIHFENTWE, ZOky, FIFEIAY b
T — o GEBEBRAT AT THRA MY U LAN TEESATW L 528, WAN
(Wide Area Network) THEHESNTwE 3, FOERTRELERFRICHORA b
D MAPPER L 7— % OB AREIC 2 5.,

3.4 MAPPER ST — 5 R—ADEH

WRDA Y b7 — 7 NHEETEI L &, BTLTEZRTRERSRVDRT—Y

R—AZED LI RFETRRT 20 TH5, MAPPER TEADCLEEZ L TWE R
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HIZEFID T — 7 REBEBO T — Y BLBEIC R o7 b &, ThoDT -7 2HI
mHTEEENTH S, DERT I B MAPPERD7 -5 TH2D% 5, 2y
- S EREAL T — Y ORBHERIITA S, L IIBBRBRT -,
— RN R S T 3 MAPPER BISL D 7 — 8 R— A DRIz, %5 B3
iRk TERY, ZOBERIZIEZ 5D MRI (MAPPER RDMS Interface) T®
3. MRI i3, E#HRF—F¥ R—ALRAEETH 5 SQL (Syntax Query Language)
En, WDV Vv —y aFie F—F—RA% MAPPER THD S - icfEshn
725D TH5. MRI 12, ¥1»ix MAPPER 1100 TEH s hiz, UE—D20D 7 Y igw
(@SQL& 4 oA IR T, T D44 id, SQL # X % RDMS
1100 (Relational Database Management System) ZET D TH-o7z. & SIZE
izt 2720, BT 58E% £ LT, @FCH &4, @RAM Gi4Zodma2Hilk
wiEo 7z,

8 i3, MAPPER 1100, MRI, 3 & ¢f RDMS 1100 DE#HE KL 7z bDTH 5,

SQL SQL
MAPPER 1100 MRI RSA | RDMS 1100
e 7= =2 | .
MAPPER _/|3GL .
T i, T7Vr—va>

RSA ! Relational Sytax Analyzer

X 8 MAPPER 1100, MRI, RDMS 1100 ®OB8:EX
Fig.8 Relationship of MAPPER1100, MRI and RDMS1100

MRI O 2 i MAPPER Cic b 5| 23 7:, MAPPER C DEE, WREX2 3 Y
V—yatle F—F =L, ORACLE*TH 3, BTMRIIZ, AvYY—X
MAPPER % 0S/2 MAPPER iz b 5| &3 FETDH 5.

—DDRA M ET—ROT—FR—ZA2FR 2 L5582 L, WRFIDKA+E
EHbVv—vatrile T—IR=AEROIF0I kD, ZOLIRERZEZLS
72 MRIWZ, fOFRA P EZHEMRI E2Z 2= — b LTTF—FYORHRT2
LI HAT B, HEOKRA VD 2BE I, MRIPITOHATEDRA hDF—
FERMORA DO MRICETZ LDTE S,

HRD & 52 MRI W, SQLIZED F—F R—ARBET L LI CHH I TV S
DT, KE2=Y A#HPADT - R—ZATHEET X 3N EFE> T3, ok
Z ¥, MRI 28, SNA** (System Network Architecture) 3L T IBM #tp< & >
L, DB2* D7 -2 2T 52 L TH 3, IBMHEID > VicERlLY 7

* ORACLE: ORACLE Corporation O X431,
** SNA: IBM#HOEHREFE7—%727F v
*** DB2:IBMH#ODOBERELEZYV—YaFi s F—IR—ZAFHEY AT A
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P27 RBLIEREDST, F—IR—ABBRTE S LS HERTH 3.

FRIz, KE2 =y AT, KID &> 2RETMRI 26£HL T, 0S/2 MAP-
PER DIHR» S, XY YD DT — I D—EBRE(FLTEVA M —va 2R
LTw3,

MAPPER & MRI O & Bz, FIABCT - R—ADHVEHERER SR
WZETHY, FORAPRZEHLTLI»2EREIERVWI LTHS, FIBEID,
HART—BDLr»bEAHBEOFRA N EZH2»D LI CEBT 5 Z & MAIFEIC
73,

W=V FN e aVEa—FHB—AC—BICEVY TSN, 2 THEL2T5RER
EEITHED, =V I arta—2DEERRIZ, —HalickRTREE>
TEE-oTHRRIVBoONbDTHS, FBCLBERT—F TRV IV
AVEa—FEFRERILRTERY, LdoT, HIHERIEREESLET
2avCa—9h»s, FHE3ERIMOII 2 —FnofFoTL 2LEBH 3,
ZOBEFIRBEILERERD, LOLIRE (F—IR—ADEF) Troark
2a—FHELERITBALENDS, i, KBTI 2BHTI2RICLDHS
BOa—7 1974 2FHT3ZLBBRBTHS, Zhid, FIAECE>TR, i
DHEflE L e bR s RV RO TFEYA =y a ryTfTolz ko,
T—IDHVFFE—ERFCL>TELLBETENIE, ZToBEHREFIAL CHA
BEZFAOERD ST, DBERT—FE2LBERRICVRILERIVE2—IhoE
T5Zki3, MAPPER * MRIZ L > TRBESTH 3.,

MAPPER M‘:PPER 7% | MAPPER/MRI
PW2(0S/2) PW2(0S/2) | (—m®fE®) | Us000/50(UNIX)
Client
MAPPER MAPPER
P i MAPPER/MRI TTY MAPPER/MRI F gz, Client
U5000/90{UNIX) U5000/90(UNIX) /Server
ORACLE ORACLE
T—FN—2 F—FR—2
UDLC UDLC
DCP
SNA’ DCA
MAPPER
< > S g,
DBt MAPPER/MRI
Fm g2 1BM 3030 1100/84(EXEC) Server
RDMS
T—F~—2

Fig.9 MRI demonstration environment

9 MRIFEN#A
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ZDX>RMAEAREND Z LiX, D AGL DBEEERFELRWTHS I,

3.4 X DDBEENFTER

4. b

MAPPER &, fIRES LB L T 5L 5 1 2V T 3 C Lic k- THALL,
ZOHBEEE 2D LTESR., 22 THRECED LS RHEND SRR
ahile e, BENZFEETFTRYR->TAHELD.

MAPPER TiRAERD 3 GL O L #ET 272012, /Ny FRAY— MREEOYY F
SYDRE) LNy FR—VEEE (N FITULLOMAPPER S Y777 ¥ 3
VORENMBEBINTWS, ZOZO0#ERFERAT S LItk > T, MAPPER X
3GLOHMR L F—F 2T 2 L8 TES, 2o OBEERIERFTH 7. 3GL
OWMRELRHIZIRD 2w w3 ER R T DI, MTQ (MAPPER Transaction
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