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The Circumstances around the Manufacturig Industry and NUL’s CIM Concepts
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Abstract Recently, business conditions in manufacturing industries is getting better, but the circum-

1L

stances around them are not so stable and always face various threats. They are very interested in
Computer Integrated Manufacturing (CIM), in order to cope with the situation.

Nihon Unisys (NUL) has had concepts of Factory Automation (FA) and CIM called ALPFA and
CIM-phony. But, it is necessary that NUL has a new concept of CIM to satisfy needs in this new period.
Consequently, NUL offers newly this concept of CIM.

This concept includs not only factory system but also whole manufacturing system. And it is important
that prepare technologies of infrastructures such as data base and communication network, of applica-
tions such as CAD/CAM/CAE and MRP II, of industrial standards, and of integration methodology.
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Abstract It is one of the major CIM objec;tives to build an advanced engineering database.

To achieve this objective, not ‘only conventional basic commercial database technology but also
advanced database technologies such as are listed below are required in the engineering application field.
» Multi-media database technology based on an object-oriented approach.
« Distributed host/EWS dataBase technology in the LAN \network em;ironment.
» Technology for integration with a knowledge-base where design know-how is accumulated.
On the other hand, international standardization efforts led by ISO are also seen to be active in the
area of database.

This paper overviews these database-related technological trends.
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(Efe%{@). | INTEGER '
SMALLINT} BH
FLOAT
(ﬁﬁi) REAL RN

DOUBLE PRECISION

BRf « B | DATETIME®
7—%8 | INTERVAL*

fERmARE, A, B, B % B, N2 TAE

- (*HIZSQL 2 #3R)

T BEOEERTH2 HuEbeiEe> K8 DI ERED,
SELECT G0 <fEx> iix, R4 DERBKLIBETE 3,
WHERE 4100 <#ER&ME> 13, #50REOREDHEASbELSR D,
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GEIRY R B>
SELECT AR, GE R, e
FROM (RERD , (REBR, -

WHERE | BERRE

[GROUP BY  Fllfge> ({<FiHEE )]
[HAVING  RR&fP]

O (#E&)
(BB ORROBOLBEREZ L 3.
(EH L2 H T~V FHEE (multi-set)
EEDER)

L. v
oBR
GRELD EAT B,

(R DA EDEOREREHE T 5.)

I ([GROUP BYliz X 57— tigﬂ)
A[HAVING]
—t .
GEIRY A > oy <R &3k T 3R BRI
fE5.

SELECT OfE=> <&, KA, CEBO, <EHO
(CGREBIEOIR, R4ITRT.)

FROM <HREBHD DR, RS>
(<*El§é%>ulﬁ]—o>§foi 2EMEIBEEND t)

%, —EIT 2 RHORY OB

WHERE BER&H> | (EREFMOWOGRE 1, R5IRT.)

GROUP BY Glig%> : FROM, WHERE OfEROZHFucH T2 7V
-7t

HAVING (EREN © /N —FRICHT 53818

B RO SN — 7D HDER)

8 (HVADEEE NEXRHLREA
Fig.8 An outline of <{query spegiﬁcatibri)

R4 £BABH.
Table4 Aggregate functions’
£EEK ® R

COUNT (%) |
AVG
MAX

DISTINCT#£ A4 B MIN (DISTINCT &fge>)

v SUM ,
COUNT
AVG
MAX
p-Y

ALL #6085 MIN (TALL] <fE=>)

SUM
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®£5 RENEY
Table 5. Classification of predicate Lo
B = % R o T
HEREE , SEFD ZODEDEE
HREHT { ERwEbE } (HEBHEF: <>,>,<,>=,<=)
BETWEEN i3 | (NOT) BETWEEN <{&st> AND &) | mptes
IN iRz KREMEY R b)) ‘ Fﬁﬁé NREOBRECEINIIELDOT R b
woT) IN{ sy |
LIKE &% (NOT) LIKE ¢85 —>> WY —REHE
(ESCAPE (xR % —73$)
NULL &5 (NOT) NULL FNADT A b
PR E R EE ALL BE SN (HDEE & O
EEBEHT [ SOME] EIFfw&bed | /ALL  :+<TD
ANY (SOME} izl tb-—-o@)
ANY _
EXISTS g% EXISTS GEifv&b ZIREGDT R b
(BIRWEbE> DERDMEHBHTE 1)

EIRAEDLRY B GBIRY R b 02w HuabeED

BEMEHIK | SQL #it I TRz s hz,

- BEHI—
€:3:3:37¢7)] CHECK 4]
- RS — _ |
() PRIMARY KEY
(€7) I [UNIQUE]
- BRSIK— . |
(K) ‘ FOREIGN KEY & REFERENCES
* FIHI— NOT NULL '

DEFAULT

3) NDL EA#H&----NDL T, DB RHEBDOAF —< CHIRS I, BAF—<iT

BEOY 7 AF—<THR S, %“‘)‘77\%‘-—'\’@?}1&0)1/:—%’ (record) &
Va—FEOBRFESE (set) THREILSD,

Va— ik, #KER (component) W3 F—yHETHREANS, HRE
RRIBE—D7 -y HEZLREFITH S, L a— FIGAN/EIROBARGLTH
D, BRERIZT - ORIELOR/NIGITH S, FEFHER, BEARFILW
STERRMEL Tu AL,

BrE|EBva—FreFra— F@%ﬁ%ﬁ? ﬁvn FeFra—FrH
F—Th2 &5 uFFRELHRBRTHEA LW,
BFREIH L FOBROME 2RI B/IE LT EANT L REGHDH 3,

fiAhs]  AUTOMATIC
MANUAL
STRUCTURAL
RE4a FIXED
. MANDATORY
OPTIONAL
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RS ATra—Pe2—ROBEBLTBL D0, —RETFES
(temporary set) D¥EEDH 5. BHOBFEE LFAKOV 2 — FRIEHTE 5.
F—IEBEaT Y PIRE6DEY THS., ZDI3b, BENLLOIKROEY
ThH5.,

®6 NDLOF—FIREX
Table6 NDL data manipulation statement

NDL3Z 7] e
COMMIT Iy MCBRGINS Y7 v a v ERT
25,
CONNECT RrEahizva— FOBFRMREEL
35,
DISCONNECT |#5Eah3 ETEESE 0B FHEEL
Sva—FEYIDEET,
ERASE FeIR—=ZAMS5—2EDVa—-F%
mh£3,
FIND Fe—FR=ZAFD L a—F 2 RINT 5,
GET va—-ReE7als ARELET S,
MODIFY Va—-FORBEREENL S,
NULLIFY SBHEhBNERBTRFEFVECRET
R '
READY RBORDIE—D U LDV - FED %
BT 3,
RECONNECT HPHAEThDV - VOFEFHAREERE
T3, ,
ROLLBACK =Ny 7 CHITN S VIV a v E
BTa€3,
STORE F—IR—AZVa—FERNAT S,
(FRM F—=F = 2ADREET A MT 3,
CITODF—F R=AF—pFE—V
a—Fap,
s F= I R=RF—=2F N,
cBFREVFVI—F 2O,
s Va— b BEFEEED OoFva
— R, . :

@® FIND3-HRiZ, ROBY TLIEROATH 2.

FIND <A CHige

[WHERE <&fh>]-

[FOR UPDATE] [RETAIN-+]

L, o .
<> =FIRST | LAST | NEXT | PRIOR .
GhfEE>= (va—F- Ea—$)

| Kra—k . ea—2>] IN GIFHRAL 2 —%)

22T (B (domain) FHE), & RAMRMLT L I FHOLETHY, %
DL, FIND it 10 HROV a— F2E0 T2 & 2TKT 5, &
72, F—HHEHIZ D WTIEHA LR TV,
® ERASEXZ L a—F2HE&T 53 L%, ZOFVa—RFOHENE, ROBED
ThH5,
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FULL CASCADE—FVva—F b I RCHIKEEAS
PARTIAL CASCADE—R # — < EZDREZEHPDIEIC LD,
FIXED : {3 3
MANDATORY : fift 4 s €3
OPTIONAL : HF#Ea» & T 5
® READY X & FINISH X+ READY XTCi3va—FEa—R%EiEET 5.
VA—FE2—BRITAF—TEHT 225, ZOFELHIET—F ORME
BEERLEWEISICLTw3, FINISH i COMMIT 32, ROLLBACK X
DTy a VBERCERSRT, ZOa°y FRHERS R,
BOHHK
REBKD 1 13— F AT DB LICHEET B R BB A RHED T &
B N DL I KRR T R K
CHVI— RN 2 5 7% 6FL 3~ FOMAIR &
* — R REOMREROMM—ETH L Z EDIRTHY,
EOTHK GEHRTS, HMTIHCEHRTES,

Bk, DBEEESQL & NDL iz D&, WAMBLEENL 7.
ZIZTRUSZ Lid, NDL R4#]SQL L ERFICR S hTwizZ e bboT, V
V=¥ a FVIREEE R BB RITTWA I L TH S, IOXETIHERD B WEE
H3LEE% D728, LrLitodiz SQL KAV TYWS X5 Th 3.
3.2 F—5EEEMETI—DMRM |
DMRM (Reference Model of Data Management) iX, DBMS *#ER3 2 LT
8t %5 2 3 1291z, DBMS »EH#EIc RO~ S MG 2 2T 7L L LTHET
3, ‘
%ﬁ%?w%ﬁ%tbmu,ﬁﬁmﬁ&vvrﬁ%wﬁﬁyXiAw%ﬁéna?
RTOBEHOMEPEE L BEAMET 5 2 L SBETHZ. ZIhs, HTOHESD
REBLRZ2VDRERT S, TOEBHEER—ARSHEFNVEES L, REWLZET
NERDBEVDIEZHTH S,
) HROBHEIE--FR R T ARDERIE, RO L S 2EAL» S BENET

%3,

@ F—=rvrRNIF—F W) LT, TOMEE2BRTI AT~ (N
@)bﬁﬁb,X5T FETF=IETHE, TOMHALERTEAYF—5
DEUEETS, COIIRTF—FEAZTF—FR I L RbEY' DI
ﬁﬁ%ﬁﬁ%ﬁﬁuﬂél9®xak7 = URMSEL LTREL TV S,

@ EHRF—Y  MEHREF—FEFNICE Y, MG L TRET 5 BB,
mﬂ%%ﬁ&%(uﬂxT—v)t,mﬂmﬁﬁ&%(%ﬂxT ) s
c&s,

@ Ra—-F:xyF— 7@@&%@u,ﬁ%x: 7 (&%) », BFFAa—
7 (85 CEETE 3,

@ %ﬁ%ﬁ@ﬂ.%ﬁﬁﬁu,?—ywm,fnexw%iA%ﬂ%%%ﬁ
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), LWIHTEETE 2, 8FFERLL2E, F—F->7741v—>DBDX
9kﬁ%%&b@#6ﬂ%@&b@g?,ﬂm%%%t&

® F4 79427\ ERERE, £ER»S5HEE TETORESENT S, Tk
bb, 5479427 VORBE LTRHETE 3,

® PEME: BREROMENCERSEFCE > CTRETE 3, ThiksK

DB buﬁblfﬁ%%ﬁﬁ
o o e
RV IUTFAT 4B
(v dg) ‘ W—varyy 78
B
Y47 4 VAT VR
L - IVTA4T4
1 — “Record Type”
IRD : TR 25 1574
mEL AL ® “Data Item”
~ IYT AT 4
(v 3) “Table”
F—SHEADIA S | AYAI VR
“Student” Va3~ F v ?'S—t ¥ §l o
< udent
IRD v~ | Student-name =
(L~ 2) St‘“‘?’“‘"‘? 47- ~ “Student-no”
Class-no ‘ 7—5EHE
“Classno”
PV TZ ' : 1
Student-name
. . - “E. F. Codd”
RV v Student-no
(v=1) 98765
‘ | Classno Cy
“606” ‘
pt:fﬁ vRL IRD y&/v?\j‘ IRD EZEv~unt .
(r~xfl) (vRAHt2) (=A%t 3) ‘

(ZDOEDBEFIIAHEKE - FAMERTH3.)
o R® 9 TS LRIEER
Fig.9 Data level structure

2) *E%Twwﬂﬁ ------ %ﬁ%nkﬁbt;otéﬁwﬁﬁfﬁﬁﬁﬁbt
T DBMS i3, w@&%&&%m%ﬁO_t#ﬁﬁ%&@ﬂ%ﬁﬁb,%ﬁ%TW
.tL’C;E:ZtTZ: uEJZH:bT7’ Jx 7 b JE'?‘)/?tbljﬁﬁ’Eta'Ch%

it,%ﬁ%?wu OHR7— 7Mﬂ£m%rw<3#m7 — Y EHEEEE
‘-7-'11/ 0)2@&5}#:&1!«)6 '

MBI — R T 7 v, BEE R DBMS DM SE R L1 e 71T
b5,
| ﬁﬁ,aﬁ%fwwﬁﬁﬁamﬁwenrma

3.3 {HEEREES X T Ao—IRDS | -

Ry A AQERL/RE L £ biT, F— P OBEIFTRL F— 5 ORREE
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RBITBAST—5 OEEBNERL %> T&7, IRDS (Information Resource Dic-
tionary System) i3{¢3€, DD/DS &% DDS tWwbh T&7: 7 —F HEEHL A T A
DHETH 2, WROBRIET —F RI T, HHERE VS K &2 HCEENR
2EH2E5LTBHEZHHB (K10),

ST

B 10 MEREOERER

Fig.10 Management factors of inform;ltiun resource

AET—=FREDEDICEET 3 I LHNEBNZOMEREL, 20LDILER
HEE R O UMEEHS 2 BREF L E LTHELES E LTV 3,

%8, ZOFEIIDMRM OEBEEEL TR H I LRI ETHRL,

AP T — 7@§E§ﬁtur,@9@? H LU E & IR B LB~ —
ALBWVBTNWES,

1) IRDSA > 7 x—Reree %ﬁk?«%i%&4z&7:—xu&@b@?ﬁ

3. o ‘

O ¥—FERAvIT7z—2 (A4 >S5 7 2—2R) | RERHUEROA > ¥
7x2—AT,IRDS 7= %2772 AL, #ETH2ERONBRILELE SIS
FTRCDY—ERARRYETE, ZOS V5 7 2—ADRBEET 57— 7 G
BRI 5L, IRDSIE>TROEHEEER SN TS, TOMET £08,
IRDS »AHIIC BERYT 5 HET 2 b b (iS5 —F #5% : IRD EHEL <, &
—ERF—7HEE . IRD LRy, y=ERFubanGHAVRV)THS,

@ SANAVITz—R FIRBEAYS 7 2—2R) : \HMLERDOA > 5 7

z—ATHY, ﬁﬁméntiﬁ4/y7;—ztbfﬁm15Lb®ﬁﬁh
AWERET S,

® :v/F§%4/771—xmﬁ%4/771—m AHRHLERD 4 >~
§72—=ATHY, TFAL 4 ¥F72—AL LTHEAT 3 -HOEHa~
> F EBREET 3.

3.4 VE—} + F=H~R—=Z {7 EX—RDA
RDA (Remote Database Access) i, OSI Iﬁiﬁ 2H 5 REBERTODB 7 7 £ A
DIzDDHF—E R 7ub:»?%5
RDA ik, OSIICHBOGHYy—ECAEE (ASE Application Service Element)
D—oOREIIoNE, K1l HMOBERLDBEESRRT,
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OSI H£ARBEFNVOE T BB T 2,
. 72 k20 . FTAM, MOTIS

AP : Application Process
ASE : Application Service Element
RDA : Remote Database Access
ROSE : Remote Operation Service Element
CCR : Commitment Concurrency and Recovery
ACSE : Association Control Service Element

AP
B
r ——1h
| |[RDA-ASE (FTAM - H

T8 ] N i
| i IMOTIS | |
| | fbemaee <
I 1 I
! | ROSE-ASE CCR-ASE !
! I
J [
: |
| ACSE !
! |
I ]
ey e e e —— -

(V7bvx7-u#~%-t>7—,~Eoo@%§@uﬁwa~f—7&—x-
YR F AMERLEA L SHBORYE, V.EER, VE—P +F—FIR=—A-T7EA
OGS r ERERE LBk S HROE, 1988 & D)

[ 11 RDA O{gE-Si3"

A Fig.11 The location of RDA
- ‘ DBMS
I7AT b P—st .
SR VAR Fe— s
R=2
RDA 4+—t' 2
RDA .. | rDA
Zua b ane Za bk anwe
>y RDA 4
| Zapban T

[ I
ROSE, ACSE, CCR

(V7 227 VH—F V¥ —, ~ISO DERERICBIE~F—FR—R »
VAT MEREBA L SHORY, V. EEH, VE—b T—IR—X+T77L2Z
@%ﬁét@ﬁ%ﬁﬁfkﬁ@&lf%&@ﬁﬁﬁ, 1988 & 1)
* @12 RDA QR
Fig.12 The configuration of RDA
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RDA OHEE %2 12 1ZRT. 2547 MEoE 702 A DB 77 v A 2 EKT
B, y—NIEA70X A2 DB 77 ¥ AR BERIGUTETT2HTHD, ZOM
N2T2HDONRDAH—ERE RDA 7u b 20 ThH%. RDA EENEE T A NHR
BRIDZODMHNFETH 3,

RDA#—ERIX, 2947 MY —NORFOA I 72 —-ALLTZDODT
TR ETFTNEHRELTWS,

Fhoix, LA RDA ¥ —EXGERH#MY 7 € A —HBEOHE) L 42 RDA ¥—
ER(SQLXMIED & 3 2iFHIDHE, hE2e i SQLFKbE W) TH 3,

%72, RDAYy—t AR DBADER7 7 L A 2#\BRITZ2EIRXT7TY VY-
a VEHE, BENVYFI VY, VoUW sy a UEHE, F—78E Oy —YAEE
PHELTWV3,

INSDY—CLRBEREARV—Y a3 VO—BEERTIIRT, A_v—ya iR
DAY —ER « PV IF 4 T2EET S,

RDA ¥ —EAERIZERICIE, RDA R LOIGABOLEY —EAER» 1
WENTW»3,

RT RDAY—EREREARL—23—KY
Table7 A list of RDA service components and operations

w e B = % & & #
r-Associatessseeees EYE L BHEOBORS C-BEGIN «evevveenees St BEM
r-Releage: -ccoerrres O IR - | ¢-PREPARE:---+++++ EFEER TSR
A-ABORT :eevvves B w B .| e-READY wrevecenne EEGEEERR

A-P-ABORT B ZHiz X BRSO C-REFUSE oo REHIES

. C-COMMIT +eveevees EEFHET
c-ROLLBACK: - {4348
¢c-RESTART et B EREE AR
c-ReportError e+« HEXEABLDY RiEEBA

F-s®EA oW R OfF

r-DefineDML -+ 7= REXEH r-Open +»e SURFIRER
r-ExecuteDML-+ - EHDMLEST, (REFREMEK) | r-Closo - FWIMKET
r-InvokeDML ++«++ ERS W89 E 2B e E BT
r-DropDML :--++ee+ ERShiigairmE ‘

F o R B
CIMDOHEIC LD, ZEVATLARKRESHFESLD LIS, BBREH
BEEERL T &, POERTHRMEAROLRE (ndividual Mass Produc-
tion={ERIKELE)BPTUEL XY, WbWB “A—N—Hr=="DOHBEE 25
L3 LDiEEIH2Y, 20%—0—2»CIM O DBEHETH 3.,
IITRRERIZ, BB L T2y ADBET 2 EMEIAICD &, B L Wik
PEEL TR E W,
) WADBEA | .
® FtEE9Y v —v 3+ DBMS & LT UDS/RDMS 1100 % ##4t, 1SO/SQL
BREOH X CHEICHH L BEEOAAEERFED. 28, MAPPER 50D ) v —
v 35V DB 7 7 % A D7 iz MRI(MMAPPER Relational Interface) % 12
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ft, X 5IcE4EEMERR Y — v LINC 11 & RDMS O:EEEEE % AT,

@ HRCERT TARKERR DBMS £ LT, SIM(Semantic Information

- Manager) % 24,

@ BHREFEHEY AT L% HEL TUDS/IDDS 1100 % 2t & (Integrated
DDS).

2) 438 DB £ift

@ UNIDSS (Unified-Distributed System Services) D2 >¥ 7 » THEY AT
he7ud s ERERETETH 3.

COHRT, 4HDBu s 2 P RDCAAY V7 - iBE LT,
ASCOT 1100/RDAF 2R FEL T3, (ZhiZFARERMES# DBMS T
UDS/DMS 1100 DB #%#3 5.)

OSIaw b7—7HEELTD, OSI/RDA i 70 ¥ 7 MIBERE
FTH3,

@ XTPA (Extended Transaction Processing Architecture) ® 2 /%z7’ rT
NANRT ==V R« 7NV PV vy 2B, 7u—XY Ay 7)V 7
DEZFTETE, KA MEFLHTY 7 P ERBETELTWS, Ihid,
HrA b Vi@ﬁ}ﬁ DB %ﬁ%‘?’% (fEEDi TIP/FCSS 7 74 VDA, 3K UDS
DB ifﬁ) ‘

3) <nF AT 47 DB B
ﬁ®¢ﬂaﬁ&%TbD,l—/bem MThHB, kiZ, SVFRATLT
i & LTI, OSI/ODA (Office Document Architecture) ¥it& LT, 7@
b4 7 2BIFEL, INTAP*ERICEIML T3,

[{$83 A]

1. REHE DBMS—IMDAS DB
IMDAS (Integrated Manufacturing Database Admlmstratlon System—HﬁAﬂiE
DBMS) iz NBS (National Bureau of Standardss—7 XY % ERHEE) O AMRF
(Aixtomated Manufacturing Research Facility—— & 814 I HE%) Favz b T, 1986
—EREAME & il RS # DBMS TH 5. AMRF i FMS(Flexible Manufacturing Sys-
tem) ﬁﬁ?@ﬁgﬁf’b 5.
AMRF i, T# BB £TO5 %@&E%ﬂﬁk@%ﬂﬁl%% (ﬁ 1) OFT, £EEDEE
ﬂﬁ%ﬁb‘é L7 /ZTA"C‘Z’Y‘) 5, %@E%tz EE‘JP;“ CIM ﬁiﬁkﬁbtﬁﬁT SEBEL LT
z—X+7ab :;v%f%!ﬁﬂsb. %0)7":! FIAEUTRERTEILTHS,
IOV RT LADEREE, $R, EER, BURSRELED EEJEEET%%E?&T*UFH ShaF
EERSTWS, ‘
1) IMDASOF—FETNET—FT7F %,
CIM 231 37— BEOEM £ LT, IMDAS TRKDbDEEX T3,
—%E/XT.’N)&A Ii%@a’rﬁ’&ﬁiﬁbi vzv%m/fiﬁﬁﬁk/XTA@»‘? v b7

,* INTAP: (Ra‘)ﬁﬁﬂ@*ﬁﬁﬁﬂififﬁ&‘“
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it oo
(E. Barker, et al, “An Architecture for Distributed Data

Management in Computer Integrated Manufacturing” & 1)
=1 & & ps A
App. Fig.1 Control hierarchy

—7Th3, IhEREST IHENLETH S,

—BEDRZ DBMS DEE Bz 774NV s YAF L OTEHADBMS ICES £ T3

$EFETHD, H—WeF—IEEBBLETH 2.

— YT VRATFLADHB LTS | RTRT A I~0)t&)k,%ﬁ2*}‘7'/17¢\0)5}%ﬁ}:ﬁﬁ‘*

VHBEIZTEALEND B, . AT

—ENEEME: . TRIOHERY AT AOHEII N ER s L3,
—RERAR  BEEORH L EEO S DBEENLEL 32,
DEOEMGES LI, ROFPEAHCDoLY, P—FF 7 F v 2ARLTH D,
—HPRFRA LS D ERER A S h: DB 2 HADOERY A FANTRTa Y b
O—nNT5bIT, HR/EERBRIENNT —< Y ARFEBIIRIT 3.
—TEESBERFALZL | Z2ABRRI MR AT A8 EFN 2 DBMS 245, fib

DHIMIILTwE, 2EDFEELEVL, DB@EA%,H%%ﬁMﬁ,W%Em%

DOBEEHEBHB LT H LV,

—NATZYy FE (THRY) 2RAT 2 S8, S5, RYEEEEORRO:HIC,
‘1 %#T%&%%ﬁ&m?%.it%%ﬁ%%%%i,é%mVXiAﬂﬁmDBMs%

FozriLiwn,!

a) MERAT7—2EFNV  CIMRDLERF—FEFNVEBEHT -7 EF L LR,
CAD/CAM TED > 7 — &mﬁa?ﬁ%ékﬁm'c‘%m;’&ém: SA x &7 *
ICHREILTn 3,

b) F—rEFNLREE: ﬁlzuéﬁwﬁ FETNIERBEE R TRT.

2SR E 2 — (GEV) 34 DB O OHEGIEHIE 2 —Th 3, &85 a—
(GCV) 13, 2D ITHEHMEDB 2RET 22 —Th 2., HHta2— (FV) 1358
LR BBRY AT AOBS Y 2 — 2 KRBT 3, o—b VA 2— (LCV), u—%

* SA x &7 BukEE (Semantic Association) € 7L D434 DB HIGAR
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GEV | gtptpra— |- | atBEa-
: Bl i —
. z2
GCV | SHBAY 2 - |
iR Bl &
FV WAL - M a—
(SR Y IRERS)
ey Y __ -
LEV O— A VHERY 2 — g—H VAR 2 —
)
LCV O—A MRS 2 — T—H VRS a2 — 7|J
I [ L
REBE 2 — R a—
v (I (EEE)

(E. Barker, et al, “An Architecture for Distributed Data
Management in Comﬁuter Integrated Manufacturing” X 9)
180 2 F—&EF IR
App. Fig.2 Data model layer

WAL 2 — (LEV), WEE 2— (IV) 13, o—A2 AV REROWHENBRY A7 4
WTO3IBOE2—Th5,
O — A AR Y 2 — LEA Y 2 =20 — L & 2RO EHHIE 2 RET 3.

c) 2 DBEE BECATAMTH—MRT -y DESR/TRELRREIIL, 20
LR EETs b0 T, £&F -5 EHSEGDDL), £ 7 — I REEE
(GDML) » 5525, .

GDML iX SA * 7#—% EFV&%BL, ANSI @%ESQL CHPL TV 3,
d) S DBEE7—%77F v :IMDASER=20%—ERE (FlIdss KT,
BDAS, DDAS, MDAS) »5H#Ran 3,
Zsit, BV AT AOHERENECTHERLTWS,
BDAS (Basic Data Server—#A& 7 — & ¥—3) | a< > VEH, 7F—7 KA,
| EEEE R D, SMRS AT ACEES RS,
DDAS (Distributed Data Server——453 (7 — % %—/%) ; 738 DB O &l £ E#
FERE (ERIZHE, EEMET, BREROMNT) 28>, DDAS i, +
S ETHEBEEN %ﬁo%ﬁvx%mzﬂ@&:ﬁl:f?&ﬁé s,
MDAS (Master DAta Server——< X 8« F—F H—%) ; 274 v 7 b VEHE
(5 DB O RSt E) %&ﬁu%ﬁo. ##H D DDAS Rk biH 5 L %, %
DHEDIDITEES NS, )

e) LAY PT—2 7 —FF7F v 3y b T—21, é’f%ﬁSZ/XTAFa‘id);EfE$
BeiRlits 3,

f) H#EA7—%727Fv  {FH1OHEBBCE T 7 —24lHsThbhs, HEER
RELOBEO LS 5»—F0s, BEALDF—FBNANShS, T (L) v
RSk, A—4, TREHE, SHRRE7T—08, @ (Bl v_umnsizty
TEHRHBA S,
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D
D s
T % A = Elxyty—2
S O #avtrv—z
! %160
i ) AmDB g
M-
B [P
S
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Abstract The communications area in CIM covers a very wide range from in-house networking to

inter-company networking and from machine control to OA applications/booking and ordering and to

account settlement. Components also vary from one to another.

Standardization is required to minimize costs involved in the construction of communications systems
for CIM (for not only domestic but international use).

In this paper the author reviews the general trends of standardization in the area of CIM communica-

tions networks, and describes Integrated Services Digital Network (ISDN) services expected to play a
central role in the future Wide-Area Network (WAN).

Readers are requested to refer to another report in this publication‘ for the MAP/TOP details
employed in the local area network.
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network interface
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Fig.7 Primary rate user network interface (example of 23B+D/B)
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D FTCRHESRTOARENINS 29 7= 0y 77y 7EHR
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O ELEBSAAVEEEBOEETDHD, LI LBVEI LI, TRbb, €K
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CIM EBREMingm — MAP/TOP —
Trends of Basic CIM Technologies — MAP/TOP —
X H %

B ¥ L FRUIBEICB RS ARE % HET MAP/TOP &, 1988 £ 6 HXE
ENFETHCEES N7 ENESSi icBWC, Z0OBET b ONERARETH S = L 2K
L7e,

HEEEDWL 2L OME, BEERROMEZE LBV 2D OREIZH 2 OO, Bz
DELI2—FEHEOKREEHNEINLGZEIBRITHLRESS,
¥7z, HERICEIT2 MAP/TOP ¥ EO&ix 2 —F1iE->Tnb,

Abstract MAP/TOP designed to provide easy interconnection in the multi-vendor environment proved
that its goals were attainable at the ENE '88i held this June at Baltimore, Md., U.S. A,

Although there are still some problems left to be solved about the specifications, conformance testing,
etc., user-driven moves mainly in Europe and the U.S. A. will pave the way for the solution of those
problems.

The key to the wide acceptance of MAP/TOP in Japan is held by Japanese users.

L. & C & I

BT 3 ADBEAERZNUBFCHKY, TRHEE2IT TR, £2IE—AD
BMEE, [OSI] LB BB EHFCTFES. 4 AH [OSI 0| 2FiIcHK
WD B ESERRBRN—E=—TH 5, BRILUODARL D »EIE, SHARETFH
®=eifz (ER1, 2).

THiF 19884 6 B, KE AR NVFE 7 HTHMEE L/ ENE 881 (Enterprise
Networking Event '88 International) Th—2~T#h %, ENE '88i ¥ MAP/TOP
(Manufacturing Automation Protocol/Technical & Office Protocol) = —# + 7'
— 7 xEI251F % OS] (Open Systems Interconnection) #E#ERHATH 2 COS

E#H 1 ENE '88i AO
Photo.1 Entrance of ENE '88i
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E¥# 2 ENE '88i cos 7—2X
Photo.2 ENE ’88i cos booth

(Corporation for Open Systems) & @3tfET, MAP/TOP & OSI O£t % 425
TRFEI NI —RARYITHSZ, £LT, 100 thx#+ <> ¥ /22— OS],
MAP/TOPOTFic#z b, [RELZ N—F=—| 2R,

HATMAP/TOP BEHENB L S/ - - D13 1984-85 4E5n & T 5. 18
PRICENS 2O 7 —LA0BE 2 L, HEDEER THELPLTRAVLLOOD,
PR T & 28T 2 BELXREMIC 2 o7, £ L T 1988 426 H, ENE '88i »ifilftt &
n, Kpish# &z, 13721 T, ENE '88i ®AKIhiE OSI, MAP/TOP 0% f iz
HMHEDT LI ERXRDIDESLI D, &, BAANORERIEYSTH 25 0,

AR T2 oo MAP/TOP 12883 %558 % ENE '88i #Huiz L, 5% o fihi
2L ETO—BiE L:v, 238, KR TIE MAP/TOP 20 6 DMz DWW T it s
NGEVWOT, TOHEECHEKER 2R ED O CSELRY 28BN+ 5. &2
MAP/TOP L B WEFwH 2 OSI iz 2w TIRAZEO TS (CIM M85 o B —
DC—) B X UEEXWM? 22ahizv,

2. MAP/TOP mBigTHD
2.1 MAP/TOP &8s
1980 #£ 11 H, #[® GM (General Mortors) 12 MAP # A 2 7 4 — AH %7
S, WEEBLOL OOBHERF AT AL L TOHO MAP OIS A Y — b L1z,
—75, TOP B8EHOA 7 4 ABRBAT OMES AT L L LTKEE— 4 > 7o
BLLOT, 1985FEsR—a  7HANTHL LT Wz MAP 250 L,
MAP L —f#chiFks & UMb 2D 5 Z L B PRE & R, [F4EKE MAP/TOP 2 —
YT N—TWRELI. GM D MAP ¥ 2 7 7 + — AFE R LIKD MAP/TOP 0
AEFRVITTT,
1985 4 44lf, GM #1ix MAP FRICEF LB EZUT O L3 ICHHL T3,
1) 4EOCHBEIEEZ OBBEBEOEAL L LVATOZNEOHEREFICL > T
HATE 2, BUREAZ £ 7213 € VEALCHNL U 2 8T b R s [EEMEOM
& © Islands of Automation] #» 2 2 58 & % > 72, BEHEORIR % AR I
EFzioiciz, CORTO [HEbOIE | 2HEERE T2 I L 8L ETHS
(E91).
2) BEMEDTOICLBELMEERISEBICOD, IhosTRTEMETE 5
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&1 MAP/TOP®DHd
Tablel History of MAP/TOP

1980 & GMtt MAPY A2 7 3 —AHR
1982  BR¥IOMLRERT
1983 &£ MAPza > 7 7 v v AB
1984 £ MAP Ver 1.0 AR BRIT
NCC(Z ARFR)TDTE
1985 &£ MAP Ver 2.0 DS HT
MAP/TOPa—¥ 7/ N— 7R 2 (KEH)
MAP Ver 2.1 {HESRT
Autofact '85(F b a4 F) TOF E--ee MAP £ TOPOHEHEF
EiE S SRR
MAP Japan MeetingBi#h
1986 £  MAP Ver 2.2 (B HRT
ENEZINEAH
19874 MAP Ver3.04 ¥V AV F =Ygy« )Y —RET
19884  ENE ’88i pifi

MAP Ver 3.0 Ltk (6 SERIFRB) RITTE
19904  GM#t 4y —>7Fuyz7 VRTTFE
ENE ' 90i BAREFE

®1 BEtoils

Fig.1 Islands of automation

—DRYTREELRY, Lo T, HEbLSNIEEY AT AR, HEON
VOB AN IBRERHEARLETHEEIhI LTS (FVF - N
VYR,

C3) R ZLIGEESEABRR 30, ROV ShoHIGENIRBRAE R
BT 20 RBEREEH L BANLEL S, GMtoRFIC I, &R
AR D50 BILBEERNDOBOEAN—FTIRHEBEPENDILVI,

¥ 37T, GM #t MAP OBRICEF L. TRIZ DOV TR, T DMK L D

BH2LLT [¥9—y-7uv=z7 ] OBREBERESA TS, ¥9—-V 7

oYy M 1990 £ & TiT, BEARICHL 5 2 MHE, e, ME0/NUH2EET

2z EBNENTHB L ubRTWS, YHOEETIX, MAP i 1988 £ % CIZTKRT
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2FEMEol L, Fursse/Vearbu—SpuRy MEDL L FY Y2V b
FiE % 1990 4% TIT 1985 4E4BFD 515D 20 FAK E THLTHETH 3 - £ 51,
YI—r e PP 27 bDEORE VLR TWS,

MAP/TOP DEREBNT 2 L, MEEDOC L FRY FBETCRERZRY SO
HEBHR 2 R HET 2 10 OERAROBER | L w3 2 Lick 3. Zhit, GM
HETTRIBROZEZ 2HN, TRTO2—PHBEFL T ARETH2 S,

2.2 MAP/TOP @Bt 6

[MAP/TOP DB#3bD] ik, —STEAR [F574>] 2EBT 32 Th

5 (K2).

(b)

X 2 MAP/TOP mBisT4H0
Fig. 2 Goa}l of MAP/TOP

B2 (@i, RVFZERAVI T 2—ABRE>TOIERERLTWS, (b)
i, [MAP =—2 | Off 01 BBTHNIEE ZDORY FMTHS5 L4 V9 7 2 —2
PHE—ENTBY, LEestoTSI 74 VallETHE L ERLTVA,

B2ikarey b7 7 OBREE-> 23RO T, WEKA VS 7 x—ADR
BRTURRTHEEICRZB, bBBAZI TRV, BDa ey Mok
ENIRB IRV Y OUF L OMTHEBETSE 32 L TEIMAP = — 2 | HRIE
LTWaDTH3, T |

Wiz [MAP/TOP DEIET b D), Thbb [ #5274 v ] SRBL B0
Ay bU—IBEAR LD EDOPERTHS, 313 CATANET (Concatenat-
ed Network) L FRiEH, REZHMEOR Y 7 —20F— Lo xd, F) o3, N
ZEMUTHERER SN, BRLEDR Y M7 -7 CRBLLRFERL To
3, :

B4, CATANET 0@ % 52 LEBKKIZRLZ b DTH 2. OSIHHEDOEE
8, ZWVMAP, TOP, S=MAP L7 4 —VFRy Mok o TRELED Ay b7
— 7 BHBRENRTVS, TD3B7 4=V FAv b kid, MAP/TOP OEIEAD~ Y
FEED Y b 7—2 DMIRTHD, € LeHAIssSrmT 2 2012 R
RYTEHEDOAY b7 BMEAENB ZEERLTVS,

3. ENE ’88i
ENE '88ii, 6 H5H»5 9HZTO 5 Hlizh 0 KERLVF T 7 i CHM S
n, 6H6H»5 8B CORRIZIX 7500 RADREES, 180 28T LI+
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- 32 ENE ’'88i mitE
Table2 OQutline of ENE '88i

*E £ MAP/TOPz2—¥ .+ 7L —71:COS (Corporation for Open System)
% $#®  ITI(Industrial Technology Institute),
SPAG-CCT (Standards Promotion
. & Application Group-CNMA Conformance Testings)
*B ¥R  SME(Society of Manufacturing Engineers)
CeBUENIRY 1988426 B5H~9H
M B KEAY-IVFM RAFETH FLFET avRYrashLs—

CARUY-T—R Bt ~rs 58
Z—  32%#
\* TIAR—bT—R Bineg _¥y  NH
CARVY—T—ABRY AT LK 1014
¢ PIAR= NS —ABRY AT LM 30045
SHAy bY—TRERESNIEZLD 4G
c REER 7,511 A
C VT PV YARNE 2,129 A
- BEMRE 225 A

£ERITI 2100 RADSMENERTNIRE 57> (#%2),
Eﬁ@@bu,mO%é@ﬁWﬂE&%@MAR@DR(BIEI%EE%%@?%
YAbV=varTholk, ZOFEYAIL—va ¥t L7 [MAP/TOP 0
#Hybol, $4bs CATANET BRBFETH B T & PHIEL TR,
BARD &Iz —D DYk (Enterprise) 2L TH D, 9HFIns % SREHEDE
HrIOHEEE DD/ — R i8Iy &, EEEB O P CHEEF O ITEIICE ¢
DERELTRLL(®5), ZOFEVYA ML —yarPyiab—} ah 5B

<L ‘ TOP ARV Ay b7~ >
| I |

1 3 2 4 9 } 8 7 7 — A No,
Boeing | |wmnnan] | TRW ||| 2 oM cos | [7282IR] 2y
Nt 124 7it 84t I 124t 9tk | wm~y o

. Wi RTE AEPE RER . . . N

t=-§xv by +— 7%t (MRP) (CAPP,.ll'fT) Mlsr/sze | |4 44 28t ,’j‘,’,’f’}ﬁ“"in WL 2t
JINC LY
4
5 VvV
ESPRIT/ 4
e SPRIT/ KERBRRG
’ R
O s 93t 194
3 U5n) -5
: | carmra Nerrr s _J
I
i

|
MAP A XY} Ay b7 =7 >

*ESPRIT ! European Strategic Program for Research and development in Information Technology

CNMA : Communication Networks for Manufacturing Application

5 ENE ’'88i DR ¥ —F— X4
Fig.5 ENE ’88i configuration of sponsored booths
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EHE 3 GM7—2X
Photo.3 GM booth

G [Zyy—FF4 X FuFr ] LBENSE 77 AFy 7 BOR L TEBEL
Tnd, REENABBHEETL YL, (N—a—FF&0IDA—FpEsh, RFEH
BET—ADADZHB/N—T—F « ) —FTHEE2) ZOHE®RB LY —T T4
ZeFay 7 b AOEXE L TR bh, DBoMEE#H s sHrhs, REER,
A/ RBEAEYUTZCMHED 7 —ATIDA—F23HELE I LD, BHGED D
RYVTRZIWMBZEHNTES, BRI, GM#EO7—AToRy b k545
THED -T2 3EEO~AVITTH, PRV oRy ML DVRERERES / y~O¥oh
2L23ThHa, InsOuRy bbb BAAMAPIZED By o —TF L
FantTws,

BLEM, Ty ¥ —F54ZXeFuFd 7 b7V r—a bHINDZTEXA L
V—yavOyF VA THS, Zofc, HEBREREILOOZODOTEY AL
L—a rHEEa N,

DA R e AT g A=Y ay TN r— g kEh, FTAM (File
Transfer Access and Management) 1= & 2 EHARERET 260 TH 5. ZhiT,
Fef Y IHOT—RACBRBANRE Y I TV 7274 0« =N E RSN AS
ZEWELSHBANO FTAM 2EE LD/ —F»poTH7 272 ATE, AGHICH
TAOHEHMBERERA LN TEBLLIDBDTHS.

LI —DRRAY N FUNY 77U —v 3> eMidh, MHS (Message
Handling System) i k& 3182 EET 260 THS, i, SHENCDHS
MHS 2E#E LT _TD ./ — F o oFATRET, REESHERBI LA & MmER
Eh CKE»I—oysX) RIEETL L, RAEERY OFESEEVILOTH
2, EEW, LELEFREI=VAHD TS TAR—b + T—AD/—FPoX7 4 A
WTOREEIR LD, #2:8M%, Brc7y—v 77 LICFEBA 7
4 AWEWwiz,

ENE 88i L OWTEELROMBUL T LR, TO—KARY M2 —FEHT
HELIEWIETHS,GM #, F—A v 72 HHICE { © 2 —¥H MAP/TOP,
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BE WBERB774R—P T —20508N), XEBELZOANEMESL— D
ﬁ%?%%bfwt.%%u,;nemﬁwai&&*wﬁ&wﬁ%ﬁa@wﬁ?a
e, ZOHNYHFIZBI S MAP/TOP, OSI HROBHBH 3 & 5B L7,

4. MAP/TOP S D858

ENE '88i i3, H2 2 MAP/TOP 0 HiE3 CATANET 2 EHAEETH 2 = L 55
L7z, 2ZiTidE < DRy 5 MAP/TOP SHEELS, (£ 7 R HAERTD b 0) 28
REN, 2—FRTSEHBINF RS BECOMEBERNERTE 25 LR A7,
L2 L MAP/TOP DERBSHFEET 572 0121F, 2BV Dh0BE, & IcA%
KBOTEET 3,

ZCTR, ThoDFED—Hicshsz izt s,

4.1 tHEEtnRE

4.1.

4.1

1 MAP/TOP /83— a2 3.0 (LB ORIT

1988 42 9 A7, MAP/TOP /N— 2 3 > 3.0 {EHIZ 2 HRITF IR T V20,

1987 7H, MAPN—S 3> 3.04 Y7V AYF—vaye ) ) —aARNRTah
7238, ZHIZFEICENE '88iIc8MT 2RV I MAP 2 HET 3 BOH 4 |5 1>
ERTDOLOTHY, W= ar3.00HERBEOL DTIERV,

=Y a v 3.0 HRESRIT S N B & LI 6 £/, = DRI R BT 2 0L 3,
BERHRZ BN THB SN 2 Lizn> T3, Thid, BEERHKERETH MAP/
TOPDERZMEET 2 L Oz L 2, AL LTO 6 ERMEYH LS it
AeLT, —%%%&ﬁmfﬁ?a Eid, 22—V, RVFHACL->TEE LWL
ETH35, ‘

WTRIZLTYH, —HBBuN—Y 3y 3.0 HiES0oRTa/ELENS,.

2 MMS Oy /NZHr« X2 9—FnElE

MMS (Manufacturing Message Specification) ix, OSI&FE 7 0)% TR
EIUoh, 2—VErEBA VI 72— % L3EITH S,

PRy PP NC o FABBE e raY bo—F 2 @H LI L &, ﬁ@:?/

FRENNDIGEDHEEHET 2D MMS TH3, MMS 267 5 FA $5E

HORBEETRERLTB ST, Zhii MMS O¥EADHTI Y=t e 5 Y
F—FELTHET S, lorzid, vy MizidoRy FNADa Y=Y « Ry
F—FHHD, NCZIENCRADar =Y 25— i3 (26).

MMS i3 ISO (International Organization for Standardization) DT, ¥ Tiz,
DIS (Draft International Standard) 2% > TW 228, FFLDI V=AY« A5y
F—Fizv3'hb %75 DP (Draft Proposal) MEREIZH D, DIS L7230k 1989 £
maw%ﬁﬁw?ﬁfbé(BOkﬁﬁ%ﬁ%ﬁﬁ?ﬁk?wfu*%XWNDP
268 217),

Ele, AVNRZF VAP U F—FDWL D2 ISO T, i v ¢ D5z IEC (Inter-
national Electorotechnical Commission) CHEH#INTH D, SEHERMCORL
BLEERD S,



68 (364)

nMS 2k 473

fHFAKESEH

= ARt S

\1775’—}’

@6 MMS &EQv/R=F> « RILF—
Fig.6 MMS, companion standard

4.1.3 J MAP

MAP OERBURIZNT 7 4 /80 =T VEMHES 2 LI, 7V MAP ZBWTRRR
REOKREZSOET, £72 3= MAP 8V TR THEMMESTHIEDOET, 7 74 /3
r—7nNsEEr — 7V E D ERS Z L EL S ERNTEN,

2456 HD MAP BBESHITBWT, ZVMAP X7 748 7TV EERT
Bz liza—uvssh, S=MAPRETZ 74N« ¥ —7NEBEAT 5 2 LIZAAEN
BRY—F e V—Yarek3IeBNRESNE, ThERTCHETRMEEAR
BoRy b -FAEMr>y— (IROFA), MAP #ifiZEE£D0X2HK>TwlV—F
V7 N—76 (WG 6) 28, RENICERS NG EHA L. 0o b D WG6

WCAYNIEZERTBRL TW S, bRA S, 513, MAP & 215 WG1ic

14, TOP 285 TOP-WG 2 14D A 2 ZhZhIGREL TWw5,
MAP =Y a3y 3.04 Y 7YV AYTF—vay e VY —RITIX, {86 L TH
MAP 2B+ 2 EEMIRMFE Nz, L LK MAP ORNBHEZ > 720D THY, &

BoXkELBEEO—DOTH 5,

% 7z, #iik® IROFA iLEEA DR 2 Z I LB HEMEIEERES Y X 7 A (FAIS
Factory Automation Interconnection System) | OHFZERAFE 217> TWa 38, FAIS
i¥, %8123 = MAP ORIROFREFEZENE LT3, %£0 MAP EIEAS

WG 6 £330 FAIS FIRBERBRAS N Z O LYo T3, SBEWERSHOR

BRHBEIIRA S,

4.2 BEEREB (:/7;r—7/z «FABM)

[MAP/TOP 0 BE#3 b D izH2IZR LI BY TH D4, K2 (b)icH 5[MAP

?—7J%b%%ﬁmﬁ%bf;wbgi#%ﬁ%?%kbmﬁbh%@ﬁﬁéﬁﬁ
Th5. :
ZOMAP = —2 |3, ZD8IE»S MAP OEREB D ZESNTED, Lizdios
THEU L [MAP =—2 |98 D ifiitsf O CHARKE TE 2 Z L 2RAETH Y
DTH3B, THbb, TORRICE>TIMAP/TOP 0HIET O BERARETDH
22:% [MAP~—7 | #MREET2DTH 3,

2Dk D ICHSREIE, MAP/TOP i & 2 21— DR ERIET 27 HfThh b
LOTHY, #h®w 2 MAP/TOP DERICL > CHELRETH S,
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L UEBIZE, BREDEIETANL, P2 ETRIET 20 L0 S AR
AT, TAM« YRATLHBOEFEEA2 L5855, LS HiHEESs 72
RAPOBPETH S, L ICHATIZ, #2105 B RANR SMREIHRE 5T
8579, ITIPSPAG-CCTHaY 7+ —F YR TA ek v ¥ ERB T lchoT
WARRKIZEBNL TR LS TW3,

5. 8 b 1) |z
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Development of a NC System for Scuiptured Surfaces
based on Contact Point Calculation Method
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Abstract There are many special purpose or general purpose software systems practically used for
supporting NC milling of free form surface shapes. But, most of them have problems in view of
capability or efficiency or applicability or usability. Typical problems are as follows;

1) It is difficult to calculate cutter paths automatically when an object shape is represented by a set
of many free form surfaces.
2) Applicable cutter is restricted to ball end mill.
3) There are problems in eﬁicxency or stablhty of cutter paths calculation.

I 4) Effective capabllltles for supportmg rough milling are not provxded
This paper describes SCULPTOR which is a software for supportmg NC milling of compound free
form surfaces developed by NUL. Among powerful cutter paths calculation capabilities, contact point
calculation method is described in detail, and it is shown how ab(;ve problems are resolved in SCULP-

TOR.
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773788 UDL 2557,

UDL i3 fiE T~/ CAD/CAM OB LB L S h 3 EDDRARY 2 HAE %
RIZTTEEBOBIETHEL T3, Xz FORTRAN iZfilTw3,

1) AHIHEE

BEAZ  ENTITY X (RBEAN, 77— —RABHFE 7RG 7 —
yER3)

BEAMEAS) DIGITIZ X (Hf%E#HT 3 EERTOBEERE3)



96 (392)

CURSOR X (HEE ETOEEHERES)
HEEBAN ENTER X (XF, HEDOAN)
7RSS VEFEA GLIN XEQEERTX
(BEE L CEEOMNBCXEPLHE 2ERT 3.
Fe g m— R AR L)
JEREH N MSG X% (XF5|2EH.LICFRRT 3)
SHER A S FORTRAN 7 74 1/0 ‘
(FORTRAN ¥ —4 vy v+ 77411/0)
Vv AYb1/O (7% A+ 1/O)
F—TNANF =N LTERE N T — 2 285

ZEEHA L)
2) FT—R—ARIEREE

ID&RF—¥ Vahat AOSa S Vil ES

[SGiZ:1157 OUTPUT X (K %EIKT 3)
MERE MODIFY X (H:2EET )
[EGZES DELETE X (K#%Hlkks %)
UNICAD a= > FEFXICL S5 HEOAIR, £E, HER
BR ID #%® GET-X, INQ-X%

(ID»>EE7F—2 21B5. IDERALCIINV-TCET
2 ID 2T RTELEDHEE)
~>ID OUTPUT %, UNICAD <~ F 347X S CAlR, £E
EANEEEDT —F R—ABFTF 2B 5.
3) HpALIERERE

BpR7—25 POINT, LINE, ARC, CIRCLE, CURVE #!
- BIBRAX (ELORBT—5 285 k5%, HET—F 264
BT 5.

M, E&, [, M, g0 7T —75 21E5.
#l P1=X,Y,Z P1:POINT BZ#K
X, Y, Z:E5H
LIN=P1, P2 LIN : LINE B%&#
P1, P2:POINT BZEH)
EAEERE LB (R, B TR RN, iR EoR, $2R 5850
POINTHEOEHETF (7 MO+, E—, AXT7—fF*, AR*,

S * %)
UNICAD 2= > FIEUHHL  (RBOAIR, KE, HIFR)
4) FHEEE
HARTREEK (SIN, COS, TAN, ASIN, ACOS, ATAN, ATANZ,

SQRT, LOG, LOGI10, EXP, ABS, SIGN, MOD, MIN,
MAX, INTEGER, REAL)

EEE2EUXFIIORMFEREE
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5) SEDHIFHEE - -# IF, DO, WHILE, REPEAT, CASE X% 7L —#
YU L, ETRRE7 0SS5 ARUHL
%7, UNICAD VAT LADRRER/ D70, B L UHBISEEL LTRD & 5 ik
Wb B, .
VAT LRE  (SDATA H{t,$CMDERR IR Y FDIF—RF—4 X,
$GCOLOR #R# 5 —DE— ¥ W{#H, SMSFRA /NS
i E)
HBhHssE BELL XX (74— %185 %)
HARD-COPY X (N—FatE—%k3)
TWAIT XX ({8 L 7K D)
3.2 UDL 75 LNETHELEYAX

UDL Y =2 7u25 Al%, UDL 284 Sz X D EOBEa— Ricy 7L —F
VHRUTES S hS, o — FIi3 UDL V) > iz & D s h, ZFEHE7a 75 A
&%, FTURES TS5 Aid, UNICADHO UDL 227 ¥ & a—4 LIRITR B A >
F7Y I TRRESWETIRS (K1),

RITARET 07 7 ADIBROF LB EIRT B HEL, HonUnITLy
PR 2 RITAET O S AL REELTEE, A=adBIRT2HEELHS,

1FOUDL 707 5 AZBF 594 XOGRIRK2D LB ThH 2, —DDK
77977 a0 b BUOETARES 0 75 LR UHT Z L4 TE 3 (MCALL #
fE). 2— VR ZOBEEEMEMAT S LItk Y, EROEFTES 02 S A% ladb
TTHA XOHMERTT 2 2 2, HAKD 7075 A2 ERT 2 2 LA CE B,

/@\

UbL
) V=2
: 70751
UNICAD UDL UDL

Wy - 30847

UDL .
IT7¥¥ai—% : I

E1 UDL70Y5L0EF
Fig.1 Executing UDL program

#2 UDL Q734 1ADHI=Y) DY XOLIR
Table2 Size restriction in a UDL program

a4 VE P4 EITH

YRTLERNT A Y CERET
(77 &2 b 1500), A 5000

I -FOKES 229, 3716 7—F Eik: -
I-VOTF—FHEHOKE & 229, 3716 7—F R £ - -

A LRFI0SHK 1000 1& 5000 {&
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3.3 UDL O AfF
UDL %5/ U BR{b 0SB 2 H 27T, 2—Fid, ThoBAERREWG 28
BHAEbET, JVBERAEZEIL TV,
3.3.1 1449 7z—ANFAIL
UDL TR, A7 Y —YFHRe AL CHE MEROME R HBE X, M2R

*

fud 1

FrebE :
HEU N

[

B> -

EF
v to x
1]

z
o
i

=y 1
0501

(EZTES bos.

x

‘-

5
-
TR

Kol jpac|

L2238 oo mw s w4 L
3'S ..

.

_|ENT 203 GAPn2 PT=13KW

T

®2 A-afR0EE
Fig.2 Example of screen menu

PROG EXAMPEL

REAL RA(5),HA(5),LA(5),R,H,L
POINT P1,P2,P3,P4

LINE  LN(4)

Y ) , .
TLOAD-SEQUENTIAL *T.T//TAB' : RA,HA,LA '
REPEAT ; ‘ x

%' o A JJ"ENTER R
FIND 'I=1,RA.NUN : R==RA(I)
UNTIL(SFIND) ‘ ‘
. %
H=HA(I)
L=LA(I)
"EAOANDIG Pl

*

P2=P1+PNT(L,0,0)"
P3=P24+PNT(0,H,0)
P4=P14+PNT(08,H,0)

LN(1)=P1,P2

LN(2)=P2,P3 ‘
LN(3)=P3,P4 i
LN(4)=P4,P1

LN.NUM=4

OUTPUT LN

£CIR RAD R=R : Pl+PNT(L/2,H/2,0)
STOP ‘

END

3 /NS5 AM)yIRNERRTATASS A

Fig.3 Prograrﬁ for parametoric figure
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AT BIENTES, $7z, CURSOR X 2R L T2 —Yh#gR L2 EE LOME %
BWRTHIEDTES, TNOOMBELEHXEHALT, A= aBRO2—¥ 4
YITx—ARRBETEIENTE S, \

3.3.2 NSAM) vIoRFEOES ‘

UDL DANBBED—DTH BT =7 NVANRERL T, 85 A MY v 7R ES S
THPIRRT. T—TNViE, H6HUHFFA ML LTERSAZHDT, UDL 71
77 LFTRC T — 7 VRARABIITE D, FORBEREFCHARL Z LTS 3,
UDL T, KR 7 — 5 DRFEARAX R EBIEHE B 28RS 2 AL AR CHE %
ERETHILENTES,

M3D7ar 7 A3IMACRTT—TNiHS, ANENZERERF—I2F—7
NOTA YTy 7 REREL, ZOERESNLH - BOBEEFEHALIRSOLS
S £ Al T 5. i

3.3.3 F—IR—RRFAEEDERE
UDL i3 7 — 5 R — ARBEEER R D, ZOMBEEFIBL72BIL LTHRREN TS

/TABLE TAB

RA HA LA
30 109 200
32 115 210
45 120 220
40 120 220
45 135 225
50 150 250
/TABLE END

4 NIAM) v IRHDIHDT—TI
Fig.4 Table for parametric‘ figure

B5 R3FAYSSLDEGHER
Fig.5 Result of execution Fig. 3 program
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- PROG EXP7T

IDENT BID,GRPID(100), GRPLID(100),1DS(100),NGR(100)

-INTEGER N
NGR.NUN=0
ING-BID BID

GET-GRPID GRPID WITH BID

DO I=1,GRPID.NUM

GET-GRPCHP GRPLID WITH GRPID(I)

DO J=1,GRPLID.NUM

GET-COMPID IDS WITH GRPLID(J)

DO K=1,IDS.NUM

IF(TYPE(IDS(K))==$SCIRCLE) THEN
GET-FIG CIR WITH IDS(K)

IF(CIR.R==

50) THEN

NGR.NUM=NGR.NUNM+1
NGR(NGR.NUM)=1DS (K)

ENDIF
ENDIF
ENDO
ENDO
ENDO
$GRP ENT : NGR
STOP
END

®e 7—

Y R—ARRBREEE 12T 0T 5 L

Fig.6 Example program for database retrieve features

SR OHe» 5 50 @Pilm‘&ﬂﬁ%?l,, ZNSOAR—DOI V=T T BT

‘s AERT.

_oij&ﬂ%bbfu77AT&< A%w:v FEBELTITIETIER

DO TR 5B,

OQOQ
OQ

OQOQ
e

e FoFRTOAOEELHETI Y N2k THANS,

< TRUAHEIER0THEZEEEITHC.
sh—Femaey Fiz CRLAEAE A2 ERT 3.

b L, ¥E50 DHOEHENSVHEICE, RXA T kL, —'0—*0%7'11/—
k?%%ﬁ@%édk”bf%bbm

* UNICAD ORFOEEDRED—D, Jv—7EITRBOBE), HERNTE S,
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xx*%x CORE RIB {F %xxx

1 (Fﬁk'ﬁilaf!ﬁp SR>, <ARI>1
2 e (KTRDTES

(a) fERU A s & ARCERAL &SRR

<OK/EXIT>

B WEHIRDPERE NS, FEHER 7 7 £ VO BUERS~F
ok, WapReEt! T, RHEHORT
EMETALDDY/NOHA TV R A yt—V %K
TEhd, BHBEY(Yes), £ No(N) %2 5.

(a7 - 7HEREhS,

a7 - U THERE R

7 A7 - UF7ER UDL 7’07 5 LDETH
Fig.7 Example of execution UDL program which make a CORE RIB



102 (398)

3.4 UDL 7075 LND1—YEHEfF|

A B 3 SREERMOMBEA 27 « V SERO UDL 7u s 5 ADETHZ
w3 (7).

2= e 4 VI 72— AOHRLTRT T 5, IBEHROTOS T L, T—F R~
ARBREFALLE 075 282 8abe e Ful 7 02 HL TEBLEORE
BTS2 EMNTES,

UDL O4ISE 2 A L TS £ € 3 2 UE P A G b 5 2 L SREFHEOTR
in s, |

ZOEITIX, REEBRRENTVREITA S VAL > TEIERT LI LR ED,
T eV TRERTHILDBTES,

4. UDL(ZRBSET HH34E

UNICAD i}, UDLO7u 25 s v 7 DFHE2EMET 2 00RBEE LT
FUDGE (Figure to UDL program Generator) £ /E3 UDL 71 2 5 A, B B4R ARG
r,UNICAD Da< v FEfFEE:LZD: % UDL ¥us/ 3 AL LTERTZa~Y
¥ (CREATEUDL 2= Y R) »b 3,

&7, fERRL7: UDL 7025 A 2EMcFIET 300188k LT, UDL Yu s
5 AETREOAN (XF - Bl - Kiier - fLEHR) & AEREHERe LTREL,
IOEREEAL CHE, ANZLTHENC /0 755K TT2av Y Fadd
(AUTO DESIGN a<w> V), 7, HBREHERERERBCLIVEET 52 &
%3 (MODIFY AUTO DESIGN a<> ),

BEIREHERIE, P REOANEREREHFIHE LTRELENAT S Z
ik 0T, BE Y — Y OEBIL B ORFRRILD.

FE T, &< iz FUDGE ik2Ww T2 DOBEE%:##H$ %5. FUDGE id, UNICAD &
MR T — 7 ict U CEE 22 72k 28Ik 3 2 UDL 7'u /7 A% HEIERT

FUDGE TO#{: ‘ B ENAETE ST AOER

UNICAD ! UNICAD
|

o UDL 70 75 ADHERK
UDL

UDL |

Iy¥ s Eh: r7¥

¥a2—-% 7T AL * 2.— %
FUDGE

PO

b OO AEEHET SX, SY, SZOAHER

TAFLENAN PO 1, 2, 3L ANTARE, LLORE
X&h, Y, ZHORr—NE SX, SY, SZOAHh WatLC Xk, Y, Z8oiAkRE
(85X, SY, SZ3ZEHZ) : 1, 2,-3 LI ifkps Bl e s,

® 8 FUDGE %FA L =ERALA
Fig.8 Magnifying figure used FUDGE
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o, 2878 ey
{osar ) ERTEITusr7L85ANTE s,
ESC 1
I i-:‘” ENTEIATBLELANL CTEG  TOPILg =1 .- i
O - 2

v e
oW B 7~ TAHBRBCRE LT 5707 T 4 g
e ERTBRELEONL ¥y AR T 5. [T
I A R R G T - § Lot
EF -
. e emn et e e e e e il ]
s sal 3 e ln
bic O 7 =7 NRBABOET L L1k, KT = 7L EDOAA, fur |
Crn R CRIEOET AT ). pr 1x
S BEOIERELABEE, 4y 57y 72, Hokam, -
. REREREANT 3. o
st P Ta O LTI QE, BV TR :?“
e e e e e n ] |
222y .
(Le=1 ) [ ~ N
W1 XE L~ T
RS ¥y 7K { zols
ane sl . f CRL N
e — noelle
R +s. €v7, 'r"-Ll
GRP  H-W =
[T Eip loeeq 2
GRD L-C
’Lid .1
INS S°L
F1e =
DERTE27075 L TOREERET 3. . <
foJard ! MABOET &£ ESE T 554, INT £8RL, ‘ L
e HAY Y A TETTHERAET 5 2 EREEFT 5. gt
leos |
Lo RBARKOBALIT LTI T END ONT [NT. ORIGH ) ;z"':' :
‘ ' 1
[ t-F 1 —————Tl{v 72 :
TO=HOOE —
L ELTIYd A
e =N !
ne-ear(| ———— A L]
N et W
o 2 B TR 04 ' o
GRD L -C Y71,y 7 200K HAD &+ 3, S
NS s3L HAIRF— 7V BB AL TIER L RHEZTH Y, 'ff L
AL LBHEDL > 79 72 Th 5. .
270 1| S B
. 2878 1l
ve ) .‘ i , -]
{ E=b 1 o]
W-r i3 1
Y TR FA LAY lva tteala
- roL \~._../ .91z
n9-amr[—1 v - - S ool
GRP H.w : \ :’;t ‘L
D Ev aoo.e vi .e a2 :
GRD  L-C o, M LD Tva waches P
INS ' §oL M MSAID oy ek ne {a
Fic . ey Ly
, RV RPHE, BEHE, FEROFRHIKET L AR, har | x
fo.3em ! BT Lo TRERS MBS EOEE &+ 3. . eel -
{ *ne ) ERIRD PO NIFEERE LET. A
EROERMELFHIZEND £8RL, 7075 4% ah 3, ESC 1L
ST e o tawB o o™ 4M—To . fm o NEXT . END . SKIP el

9 FUDGE Mtk
Fig.9 Operation of FUDGE
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ri¥xl L4¥2 L4x3
=R || T\ =] O
4 & DMK ZoDLfYizHiT S

LAY 10naET )
ER

UDL 7u 77 A4

WETY T »__[ijrgﬁ*.§§§izﬂ

EHR

of ]

L4 X 3DHFER
it <

X 10 FUDGE %fE - -RFZERNE
Fig.10 Example of figure definition in FUDGE

2HEETH B, UNICAD 2EHIL, L LR ITBREBRLUILKRET, NE2EET
B DOBEREO R RFEMIEC L VT ZL2TE S, AR, X, Y, ZH
EEB L UMHOEEEATERTE 3, MPOFIBE), HREM ML TR, H¥
DGR L HTBER, £ BEXENOETRT, BELLKE2AIKT % UDL Fu/
SARERTHIENTES (K8).

%72, FUDGE TIE/AT X 1 ) v 7 IO EHRICLEL 2 57— I VOHSAS,
FINDERORREITI 707 L2 ERTHILNTES,

KIZ3ETRLY, ST A M) v /RBRERT SR3OSO/ ALALLS R
PEETS> 705 5% FUDGEC X DV AERT S 2 e2IT& 3, B9, K5 OX®E
%b LI FUDGE T7/u /7 A% ERT 2D DHROFNOBRELERLI DT
5.

9 CRTIEEORKE, EREI NI 70l T L5 ETT 3 EEREOATINERE L,
ANLIAEZ & D F =TV EBREL, B5ICRLLRTHEREFAIUHBZART 5.

GHETROEE, X, Y, ZEEEDT AT ECHRRELENSEHEL T L
RS TH S, ZORERHET 572012 FUDGE Ti, RRENTWIEBI LI
EHEERRVBTILNTEZ IS RLTWS (K10).

b OB ERTEHESNTEZ WL OHDELEDICAIT, TOEEEITLE
#3: ON/OFF D&l 21TV, EEREREVERT,

FUDGE i3, #hE & UDL 7u/ 5 ATERE ATV, ZOkD, 2—FOER
w&b¥TFUDGE DL 2 EET 2 2 LBNEHTHS, iz, ERSWL S0y
SAL2—FOERL 7275 5L ZHEGDRI: UDL 7075 ARfERT 5 2
LYLUBETH 5.
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HFEEFOBREEDHLTVL S,

(a)

11 A # FUDGE OfIE#
Fig.11 Example of FUDGE in A Company

PROG EXAMPLE

IDENT ID(4),INID,DELID(2)
LINE LINC4),0UTLIN(2)
POINT P,PP

"ENTITY ID
A 71 "EN TITY INID//P OF END-POINT
RiEEAROANHNDIC PP

G LINCI) WITH ID(I)

$RTOL=0.001 I XEHAOKRR
DO I=1,4
IF(ENDI(LIN(I))— P) THEN
DELID(J)=ID(I)
OUTLIN(J)=PP,END2(LIN(I))
Jeltl
ELSE IF(END2(LINCI))==P)THEN
DELID(I)=ID(I)
OUTLIN(J) =ENDLICLINCI)), PP
J=J+1
ENDIF
ENDO
*
DELID.NUK=2
DELETE DELID
OUTLIN.NUM=2
OUTPUT OUTLIN
STOP
END

FPUSYRED

'

oo dr
Hisar

3 H
B3
axH

Fe@
X9 e
N~

12 WIEOESEBHTI70054
Fig.12 Program for move a vertex of rectangle

* UNICAD 0FRHHONKT, 75 AT L DT ON/OFF 5T 3,

loN .
Ny Qt f
Lg-3 3
xR
O Af b

(b)

I EEWNOEEOMNR
I REBROREBOMR

0

0

1

3 v/ E§E UDL

B1111d, A#tizsi3 3 FUDGE 2FIf L - SR B R 0RTh 2. K11(a) 55
LOBRTH 3. EH, Vi, HOSRENRE S 7 5 AE* % b >T w7, FUDGE
DIRETRERE Z L ICEEBRELT> T3, K 11(b) iz, FUDGE TR S i 7
Dﬁ7A@%ﬁ%§(EEI@&)?E%,?—7»%&%6&%%E%LT,£&

¥ o

FANLEAEIOBMES - 5 £ 3

o

P
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5. SRR NODRRAE ,

6. &

UmJiUNmAD1—%@&&&&TmffﬁﬁénUNmMMibtmbl—
FOHERYATAD LS ZERENTWS,

UDL iR, 7975 3 v/ EETH L DI 2—YOER LIz 70 s T A KEHEIC
RO, 2DTFTS S AEENH R B Lo TRD 2EAMNFEL 2> TETV 3,

1) Fu/s3v/0%ERE

2) a7 ADFRTHE

UDLick37u2s 3/ 0&ERR DD 1FEE LT, UNICAD Tik
FUDGE #%$2{ L CT\» 3 %3, FUDGE ¥ T & % D%, $UEHEM, BHEEMH 2 ER 3
2k3%7urshIBoN5,

UDL itk 37075 & ¥/ DEEMERFLES ¥, RFEERL TR0, DB
WFOS T A ATy FHCEALOBRINERTE 2 & 5 SHBIEEREL TubL
Fhigk skw, LT, 2= UDL 7u 75 AOHTK S 28I G 2 AHN
WA, MBABOWADRA Ty 7HERS Ttk D, UDLIC& 570/ 7 40
LN, RTEORESEFTE 3,

722 213, UDL C, BEIZT — 7 MERD X = 2 2RR LT A = 28R T & > TR
BEEDI LW Tl I ARERLEI LT 5L, BHEOBIFELHHELT, A7
Y—VERXTTF— 7 VR e HE, SROPIRTTIAv—VOEEH LA
BRHEL, Avte—YRRRL, ESCANSHULBEEBT —7 VO L OAIEI
HLrrRHETIEVS, WIVRTF Yy THEVOI—FT 1>k
z\, x/t—y®&¢x7—ﬁwkﬁ%k;91m&§zr/7®7u77Au&
RZLbLH B,

itﬂvaﬁﬁmﬁégfmﬁiv%&97U77A%W&L;9t?%t;i
ﬁ,H,H%,EﬁtwotlﬁwﬁiDuﬁbfﬂﬁ%%%%&ﬂ?%ﬁ%ﬁt
25500 —F 4 7 REZToRTRERSRV,

ttxmtmL?mﬂ%@mTént1Eﬁ%ﬂ@bfﬂﬂ%&whé%57n¢
SLRFRT B EMI20 &5 Wik s, MAHO 1HREEET 5 Lo UEBTS
2, BED UDL TRHEER 0S5 AR5, '

S5, EE (Ayt—Y, A=2DME%) OEBREEARLL DL 5> HENC
2—FORBI—F - 4 ¥ T 2 ABMETE D & 5 RS, BHOKE Y 2R
BkDH R E LTIRS 2 L DT 5 RPAE, 7—5 <—RAsEH—tk & 7z 588
PHEREL T ZEBRERFETHS.

F o TN B b
UDL 13 1984 & 4 F e ¥Ii % MRS, HRASEN, SRS 2L T &7,
2—FOER L7z UDL 7us 5 a2 5752 Lk, CAD/CAM ¥ A7 A8
EREYRAT ACHIADREEEE L, 21— BRT 2HRLOREE L OREISEE
oz LT, SBOVATAERERMETTOE VR EZEZ TV,
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2EZW®B [1] ¥WHCAD 27 A UNICAD® f#si# UDL 4, BA 2 =3 X, 483845428-4, 1988 4
5A.
[2] HABBERMRE, CAD v X 7 ADHEE L 5L, CAD/CAM & 1) — X 2, Bl iR,
1987 4,
HEEBN = M FE FE (Emi Miyachi)

HAFD 32 4, 57 B IS HRAF R EE T e figms
THERE T, AEAEA 2= v WAL, iLFH CAD/CAM
¥ A7 & UNICAD® D B % - £5F I 65, B4 CAD/
CAM ¥ A 7 & & IC A&, + i UNICAD® UDL 0 Bg
F o RTFREHY, FRUEYSSE,

,.;_-;;;A;.fg‘;;,- ihet ,f}ﬂ'-n / ]
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%]‘Hiﬁfcﬁét:BLT%:*mEﬁa‘Ha@ﬁiWﬁE}Jv Tab—var
Flow Simulation of Molten Polymers in the Injection-molding Fillihg Process

* o#® B

B B FIRFyIHBRBIIBWT, BRSEESSAANERE  wHIL Tw GER
BYLalb—yarTiVATLAREE L, COFMCEY, TR - wHAIRTORE) S
y—v, ENGA, BESHEZFATLHILNTES,

ARFR L LTHBERERZEM, AVvbe7ovh, YoV R4 YOUEEHERS
HHELT, 797497 « FAATVA LRFERTED LS Ko, BERITTE, MMz
B2z <, BB, UHMRAEERLC, LVEENRBREMMMHETES LR
D, TH—GHOREEHS Z LMBAEEL BT,

FA M ESHEB L UCEBORBHOFHREERE, ¥ av—y 2L OB o RTH
BOREEZ1To 7z,

BB =YDV TR], Ya—b s vVay PCEBIRBLOHRBLIVY 2V F T4 ¥
OFEMBEL» S, ERILOVANVIZEEL TS Z L 2L,

Abstract The system for flow simulations of molten polymers in the injection-molding filling process is
developed.

This system which is called [MELT FLOW can accurately estimate flow pattern, pressure distribu-
tion ami temperature distribution in filling and cooling process.

[MELT FLOW ] employs a finite-element method as discretization scheme. This system can calculate
the position of melt-front line and weldline precisely and display them on a graphic terminal.

Ih thermal analysis, the convection term and viscos heating term are employed in addition to the

conduction term, so that the temperature distribution is calculated more accurately.
Good agreement with experiments is obtained in terms of short-shot sequences and weldline forma-

tion.

L. I3 L & Iz
E, ®RESFAF v 2 2 HFhE UL TERGS, KERS, HEHEIG, HER
BEHLQIEESFICHEHL TS,
ZOERELT,
1) FIAFv7EEOHEERL, wWHhRBIIYI=FIVS e FIRFy I LT
TN 3 BRI O SES, LD VLB S Z L BTAfEEZo 7
2) A—AOIMEHSIE, BROBREBMIIKRIL, HEXBROBBIES2 L
05 WRDERUEH T E 2
3) HHERBLwIEEROBCEEHESEILTWS
REBEFTOND,
F5AFy 7BIRORBEE LT, Bb—k b OBHERETHS, ZOH%
i3, B LTI AFy 7 () 25 HE» SBH - SECRESOBRE L+ +
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HUBBIC B0 2 BRSO SRINFHEY S 2v—va>  (405) 109

E7 4 (ZR) 2R OEBAEAL, $HIRER TSI S| HT L w3 ElBET
131470, OB LOIEECEEROBWELEFETH 2,

HHREOBREB TRET 2 EMORB AR, SHNORBEEICERT 258
%<, SHAOTRERERICET 5 EE « BTOHRIE L hofTbh T3, MO
WERITICIE, F v EF 4 M7 u— N BEELT, 1RTHRATENTES &
¥ v EF 14 £423E|L 72 Branching Flow Method, 4 X5z TEA®D Tadmor
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Abstract BDAS (Bottle Design Art System) is a CAP system developed for bottle designing, and its full
utilization usually required user experience.

It was found especially hard to design models unless a user was knowledgeable about surface
modeling, and BDAS was incapable of handling complicated models for any bottle with a handle on.

To give a solution, enhancements have been made to the UNICAD/SOLID to provide a new bottle
modeling system. Besides incorporating several useful modeling solutions including mass property
calculation and shading, the new systém adopts model definition tabies which allow modeling data to
be collectively entered unlike of the conventional ‘way‘ in which primitives like lines and arcs were
defined.

- The new system it helps a great deal to design any complicated bottle, and provides easier design
modifications. . ‘
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Fig.3 Design processes of a bottle
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Abstract

The auto digitizing system, Uni-Mudams is based on a new algorithm. This paper describes its

vectorizing method.

Also discussed are subsystems for as contour line digitizing, dress pattern digitizing and the checking

of design alterations which are all now in practical use as a result of costmization to individual

requirement.

The authors also consider technical difficulty involved in the recognition of mechanical drawings.
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The Totally Integrated GC 1450 CAD/CAM/ CAE System

and Its User Application
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Abstract GC 1450 MACKENZIE is positioned as an engineering workstation (EWS), and its application

1.

software is so incorporated into the common geometric database as to provide a variety of totally
integrated CAD/CAM/CAE software programs for use in mechanical designing and plastic injection
modeling. ‘

This paper gives an overview of the GC 1450 system and its integrated CAD/CAM/CAE software
products. Also described is a user application which helps to implement a user system as well as the

future software enhancement plan,
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TLZ&EH FMS TO EDP 27 A
An FMS EDP System for the Press Die
= ® B X
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1) v AER FMS ORH

2) EDP Y A7 AHEfET R EHEE

3) EDP ¥R 7 LM EOERA

Abstract In the manufacturing industry, many types of flexible manufacturing systems (FMS)are being
built in response to the age of large-variety and small-lot production.

In the face of this trend, the EDP system which supports the balanced integration of manufacturing
machines and equipment has found a way of playing major roles.

This paper describes the FMS EDP system at a certain press die plant from the following stand-
points :

1) Characteristics of FMS for the press die

2) Functions requjred for an FMS EDP system

3) Considerations regarding the construction of an FMS EDP system.
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The Development of an Automated Warehouse System
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HY2WEER/, WOOIHBBEY AT AR, RUYWTEVS IV e ARV —yay
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Abstract The age of mass production bolstered by the idea “the more produced, the more sold” is over,
and now the age of large-variety and small-lot production is with us in an attempt to meet a wide range
of public needs. This is attributable to rapid technical progress in the areas such as designing,
production, control and communications, in addition to the industry’s efforts to hike efficiency in
conducting each aspect of work. .
Some of the good examples can be seen in the coming-out of designing by computer, NC machine tools,

industrial robots and Yalue-added communications networks. ‘

Recently, emphasis has been placed on CIM as providing a mo.re highly-integrated and advanced
production system based upon many such developed technologies. With the age of CIM about to come, I
was given a good opportunity to work on the development of an automated warehouse system for the
H plant of O Co. What is called an automated warehouse system is regarded as part of an automated
plant operation system that stands closest to material objects.

However, the automated warehouse system created this time includes such functions generally
performed by computers dedicated for control purposes as scheduling, simulation, and forecasting. The
system was aimed at improving the level of control by supplying material goods to assembly lines in a
more uninterrupted and timely manner so greater efficiency can be gained in stock level checking, and
so higher inventory ratios can be attained. ‘

The system in full operation has reduced to 1/5 the lead time required for the supply of materials, and
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work efficiency has improved by 30 to 40%.
This paper represents the profile and basic functions of this system. The author also refers to what
we have to be mindful about in developing similar systems in the hope that the author’s experience will

be of some help to those who intend to creat systems of this kind.
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BFHESE A —HIZ BT 2BEMNERER
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An Engineering Information System for the Electronic Equipment Industry
——A Support System for Creating PCA Parts Lists
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Abstract The flow of work in the manufacturing industry consists of three major activities --- designing,
production and marketing. Up to the present, each of these areas has been computerized separately.
Recently, however, emphasis has been placed on the necessity of CIM for their integration and further
enhancement, only to see many corporations having difficulty in systematizing the portions which are
common in those different computer applications.

The electronic equipment industry is now enthusiastic over the use of computers for designing (mainly
with the help of the CAD system) intended to produce circuit diagrams, assembly diagrams and so on.

Also, in the field of production control, such applications as production planning, material requirements

planning, procurement of supplies and process control have long been the goals of computerization, and
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tion, and a large number of companies already have their own pro\duction control systems complete with
integrated planning/control processes.

However, we see only a few cases where both design and production aspects are successfully linked
with each other. This is becaugé specific difficulty lies in the establishment of commonality in the
bill-of-materials system which serves to bridge the two aspects.

The greater part of designing efforts in the electronic equipment industry are devoted to the designing
of the printed circuit board assembly (PCA). In its final process, designers are forced to select specific
electronic parts that satisfy desired performance from among a countless number of bills of materials
and parts catalogs.

The author has had the opportunity to participate in the creation of a system which makes it possible
to faster produce parts lists including correct parts codes usable for pilot production and manufacturing
by allowing designers to define their familiar functions and performance during the phase of designing.

The objectives of this system are not only to shorten the time required for design process but to satisfy
different needs of engineering departments such as an improved degree of diverted use of bills of
materials and enhanced control of engineering change records. Also the system is so designed as to meet
the needs of production control departments such as reduced PCA costs, increased use ratio for standard
parts and higher use ratio for stored goods.

After its six months of operation the system marked a 10 % lead time reduction in the overall PCA
design process, and a dramatic 90 % cutback in the lead time for a single process for the making of
engineering bills of materials.

This paper explains the flow of PCA design processes in chapter 2 and the functions of this system in
chapter 3.
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UNIS/PCS —— Production Control System
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Abstract The coverge of CIM is so broad that CIM can safely be defined as a corporate-wide system in

1.

the manufacturing industry. The production control system which offers part of the CIM functionalities
serves to supervise shop floors while supporting manufacturers’ basic actions —— marketing, designing
and manufacture.

This paper describes, based on the UNIS/PCS general-purpose solution package, where the produc-

tion control system is positioned in the realm of CIM and what functions it should provide.
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KELZP RXTIHD CIM #3E T BAMCS/MRP ILERES)
BAMCS/MRP I Employed by U. S. Unisys for ‘CIM Implementation
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BAMCS (Business And Manufacturing Control System) %£2f L 7: B8 %8N 3.
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77FX VS e 77 /ad L TER) OEBREPEERIBICE > RERENOBEDHE
2w Thairiz,

Abstract Unisys Corporation headquartered in the U. S. holds a worldwide network of manufacturing
plants and factories which are in number more than a dozen in the United States and as many in other
countries including U. K. and France. Out of these production facilities the Flemington factory in New
Jersey has been selected as a pilot spot for Unisys CIM strategy.

This paper focuses on a case of the Flemington factory where BAMCS (business and manufacturing
control system), a Unisys product, has been employed for production planning and control which plays
a core role in CIM. ‘

Especially, this paper spells out the Unisys CIM strategy, and also explains how to develop a steady
implementation plan, to put the plan into practice and to take other necessary actions. Relationships
between CIM and BAMCS are also mentioned in this paper.

In addition, some reference is made to how important are JIT (just in time) phylosophy and advanced
manufacturing technblogy, and how advanced manufacturing technology should be selected for produc-
tion strategy.‘
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%1 STEPICBII3HREFALF—5D
Tablel Product model data in STEP

Common Technical Entities
Geometry
Curves and Surfaces
Topolgy
Shape Model
Geometric Set
Wire Frame Model
Surface Model
BRep Solid
CSG Solid

Mechanical Product Model
Product Definition Data
Shape Definition
Design Model
Form Features
Non Shape Definition
Tolerance
Material
Machining Process
Surface Finish
Product Administration Data

Mechanical Product Structure

Part/Assembly
Constraint/Dependency

Configuration Management Data

Product Mamfestatlon
Drafting
Presentation

Product Life Cycle Data
Finite Element Model
Mechanical Link Model
Technical Publications

Data Administration Data
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