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Abstract The need of distributed data processing is increasing among Nihon Unisys (NUL) customers
in line with the on-going generahzatlon of remote data access.

" This paper mainly describes the AIS 1100 features for establxshmg the remote resource access method
lused for 3rd -phase financial online systems.

These features become available by adopting ASCOT 1100/RDA (Remote Data Access) which is an
optional subproduct of AIS 1100.

The main features are:

; 1) to provide location transparency-

2) for 'two-pha'se commitment o
3)  for network-wide dead lock detection

4) to support the ‘replicated database
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Energy Dissipation in Electrostatic Discharge, and its Interference Effects
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Abstract This paper describes some results of an experiment on electrostatic spark discharge between

1.

metallic bodies before and after discharge takes place.
The experiment has clarified some of the properties of impulsive electromagnetic fields produced in the
vicinity of the body and some of the basic points of EMI effects to be considered for ESD testing.
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LINC#ERIC& Y7 b = PRISES)
A Case of Software Implemenfation Using LINC II
F L oE B

B ¥ H£mitREFLINC 28EA L HRAEY 2 7 ADHBBERES 2> TETW
%. LINC DRI, PRI THGEEY AT AORFEEAEIZL TR, LirL, 0
BEAERY T b v =7 DB IROTHES (Fus/5 Aﬁﬁ%lﬂ%) ZBIFHHDOTH
5. '

S, BAFELROLER (947 « BRER - 35 BATORLE - REERORT 2H
gL, BERRASETRTH 228, RFH - BEBERRSHERY A7 4 (VA7 28R
COBOL #8200 AR T v 7EBE) DEE 5T 2B/, TOVYRAT LADORRBEICY
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Abstract There have been more énd more information systems developed using the fourth-generation
language,“LINC". ‘

This means that “LINC” helps a lot bring forth a sharp reduction in the number of steps required for
systems development while aiming to build up high quality systems.

However, most of such step cutbacks are seen only in the lower phase (program generation and the
like) of software development process. Our future goal is to attain high quality and lhigh productivity
in the upper phase where systems analyses, more intensive definitions of user requirements and designing

are included. . !

Under such circumstances we have recently been requested to reconstruct a nation-wide on-line
realtime system, which requires about 2,000,000 steps if COBOL is used. The purpose of this work now
under way is to implement a large-scale integrated information system as an enhanced strategic
information system.

Taking advantage of this good opportunity, we have been attempting to apply new, non-traditional
development methodology for higher quality through the sharply reduced number of steps in the entire
software development process.

Our current idea of implementing the system is that we will produce required models by utilizing the
data flow diagram (hereafter referred to as DFD) for the upper phase, while letting “LINC” generate

programs based on the input of required models created by DFD for the lower phase so the software can
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grow and be completed by repeatedly using plot-type paradigms, and so the computer algorism can be
generated with the help of the fourth-generation language,“LINC”.

This paper outlines the new software development methodology as an actual development sample.
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Abstract Order-sorted algebra generalizes conventional many-sorted algebra by adding a partial order
on fhe set of sorts. Thfs generalization contributes to the theoretical treatment of abstract data types
wifh partial operators, overloaded operators, multiple inheritance etc .. However, a partial ordering also
imposes an additional restriction on an algebra and this fact causes a non-existence of initial algebra
for some specification written in the frame of order-sorted algebra theory. This paper gives a test
p;ocedure for checking the properties of 'regularity’ and ’cbherency’ that are sufficient condition for the

existence of an initial algebra.
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DEATHRLEET 288 TH5, 20X > B ERL THRETDET 570,
ROV RV TCHEEORDOAR—RORHMSFRETH 5,

3) EYa—nAleee EYVa kX, HELYAT AR TE BT L RESS
CAEILT, Bl EEI PSR ES LS EATH S, HRF—5 8
BRF—F L+ LOBEERL LT, IhUNHEARAREY 2—-MEDBL LR 3,

4) TR R T L ER R AL R I L TH D, X D BUERC

‘ DES/NBOBHRZ T 2RMEL, FOELOBFRIZARLIE LT ROILELT
BILTHB. WMRT—FHTR, DERNEOERIHEMOMETHY, 7
— ¥ DRBPHEOHERBH I REFMEEZ S, 25 LTHEORHE L2 Y
DEDITTF— I HEEPHEOHEZEELTY, ThsiiBRIEROEETHY
MR E R E LRV TT L,
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2.2 REEERRECRE : ‘
RENEREDRE TR 7T — s e a2 7, R, BRABFEOME
T OLDEENERSINLEESDOILTHY, EGLEZOLOEHEKEHLI:
DTH5, RBEIHEREIRETIE, MRTF—FBE7 -5 LOWEESHI THEFEF
AOBTEZTEERT 5, ETHERFIELTAY vy 7 0EREZRK 1 25T,

1 abstractDataType stack

2 sorts stack, item, bool

3 signatures newstack : — stack

4 push : stack item - stack
5 pop : stack — stack

6 top . stack — item

7 ‘ empty? . stack — bool

8 variables s . stack

9 it item

10 equations empty? (newstack) = true
11 empty? (push(s,i)) = false
12 pop (newstack) = newstack
13 pop (push(s,i)) = s

14 top (push(s,i)) = i

15 end

H1 X¥vohittd
Fig.1 Specification of stack

push

newstack

2 v— b EHEENBR
Fig.2 Relation between sort and operator

Z DHARDBHAZRICRT,

17HIZ, ERTIMRT - BORRTEERT 3.

2fTER, ZOEHRICHBT2HOLHEILDT 5. ZOHAEY — w3,
YV —MREEITH 3 BEEOBNBLVENE, LR MWRICT 57 DICEEIET
HEZDOHDHY — b MRS,

317E» 5 7T{7HR, ¥ 7=F %, DD IOMRT—-IEEHET 2 ZThEH
DOEHFOLHE], FIBOBONY, WHOBROBETAL T, Thil2ic
=Y,
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8, 917BIk, ROEXNTEWT2EHA L TOEEERL T3,

1077H» 5 UTEIR, BESHLTEFEEERXOETRART 3.
HERBRD LI BHDEEZTHS,

newstack : ZORY v 7 BEHL L TR, .

push: %bw747A%x7/7®§iuk#Lﬁ&,%@R%@Z?z7%ﬁ

7.

pop: A VI DOREMIZHET A TLZRDEBWIAY v 7 2IRT,

top: RV I DBEMIZHET7A4TLE2HELTERET.

empty?: AF v I PEMLEINLT AL, FOBRELRBETET.

2.3 AiFEtnEH®

ALy 7 DERRERAEERT 20 2BECEL LS. 20D, BRL 74t
BHoBANRETVEERT S, TEFVOERIZAEL SBANCES LHERE
RTBZLEDITS.

RE2RHAT S, V—MEAS & LT {stack, item, bool} 333, V—1 LiZ&
DERITHD, ¥ I=Fr L LT,

newstack €3¢, stack

push &2 stack, item, stack
pop €2} stack, stack
top €21 stack, item

empty? &2 stack, bool
BHB, v/=Frid, V-IrOFRIEY - OEEREL TIRBKT, TOH
FOBRRIFEEATH S, ThicEEMOBRBERLLTELShTWS, KidY
—PsESKNLTHF v+ Y 7T LERDIHES As L THEEL, 20 Lizy /=
F v QEEL 0 1AL, WG LT As 725 O_LOBE Ao BT 5, T ORI
ERXEWLTEEZR. ZOFY VT As k, ZDOLEOEHE Ac 2BFEORECH->T
RE (Y- BBBEETH0TEY — ME) WY, ChiER7T—sBLEZ
5DThH53. , ‘
SRS hiz it STRMIC, BARRF v Y7 As LZOLOBE Ac £0< 3
ZENTES,
E9H (term) 2E2 5, Hridv /= %?k&ﬁbhﬁﬁ@é&@&?kbf%
BRLIRDZ & TH B, :
1) TRTOY—FOEHE, 2OV -+ DHETH 3.
2) EHE 0€3Xsl,82,,sn, sk &£V — b sl,82, -, sn DI t2, -, tn 20t L T,
o(tl, t2, -, tn) i¥, Y — b sk DHETH 3.
Tz & 2id, newstack I¥Y — b stack DEHTH D, i,il, -, ik 2V —} item D
HedsL,
push (newstack, i)
push(+-+ push(push (newstack, i1), i2) -, ik)
push(-++ pop(+++) -, 1)
BERY — b stack DEHTH 3, COHDEERF VT As b v5, L, kL
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D & 5L stackES X3 2 F v+ V 7 Astack DEERTH 3,

WHAIBHZSIHREL, HERERELTGETEHELLTRO LS ICEHT S, Bl
BOB% w=sl, ,sn, FHEROBEsETIHER 0o DFHE Ac: Av—>As %, V
— b sl; 82, :++, sn DI t1, 12, -, tn LT, T o(tl, t2, -, tn) EEROME L LU TE
THHEHET 3,

;hi%ﬁﬁéht&ﬁ#%ﬁﬁ%&%AAstﬁﬁAa#EW%kiﬁ?%t‘&
P OSER L As L Ao D&fk2E X, Tstack Lt HWT, EHENRL (free term
algebra) w35, FXEFRRLEE, ARSERT 3 b0, ZOHHHERKTSH
5,

DEEEFEREEZ LS, FRAL, HtL 2 NLT,

1) t=t

2) t=tl — tl=t

3) t=tl, t1=t2 — t=t2
EWSAEMFRELBEHEAROLICEZE T2 b0 LE2 3, Lexid, EX:xHo L
EA T UL,

push(push(newstack, i1),i2)
=pop(push(push(push(newstack, i1), i2), i3))
=pop(pop(push(push(push(push(newstack, i1), i2), i3), i4)))

newstack e
=pop(push(newstack, 1))
=pop(pop(push(push(newstack, i1), i2)))

REMNBONDS, Bt L CEHEZE24 % t DORIfEE (equivalence class) & va 3,
EHESIZFEMEBIfR» 5 B iz % <, AL 3EEEOM CIRILBEE2 Kk, FHEE
D2, 20 BHEARKOERIC X 287 (classification) %A% (quotient
algebra) L W3, ZOBWRENSASY v 7 OitkE» SRR CHVLEFLVTHD, &
DETFNE2HEBOERE T3,

ZORREIZ, ERRERL TREOF THRBERY, uhIZAFL WG EEE-
AT -oTwE, Btz 3k, ZOHBEHTEARREER-TETY,
RS S 2 0RPUCH L THRBER2EETE 5. HRAKEK LI, HELEE
D#ERRTET 2 RE» 5 RENDEHTH 5. SR RET 5 b1k, BEATOREK
THRILL TV 728 L A OME R BEEORAT L RIS X 2 2 L TH 5.

27, ZOOREHEGIHEABEROMKICSS £ 5, TEbbHEOMENE
SRl FLVwEE, ZOZO0RKIAKTH S, 2 kAMEKROBIGRICHS LW
D . .
ZITHROER L RfA»2E2 Th 3L, ZOHBRELEBRERIZHLZEED
RBOZETHZEWRS, L2, AZv72EFIR VA NTEELTY, #h
SERBELTRS &, HRBLAREHOBRICZS S, RKBCHBEORERT 2 E
F, R TREOBRECRABERKO 2 5 X TH5 L2 5.
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3.

&Y — bR~ DR

A7V 7 MEAINS T4 LD, HHHEHE

JERY — M RBUCHERT 5.

3.1 @R/ — FREUZE T C KRBT

HAESEROBIE LT, S EXDORY v 722y —BEEMZ Iz b DE2R 3ITRT.
LY — b errStack, errltem &, ¥ — b stack & item 2= 7 —REEBEML 72V

—+Th3. 3, AFETZRSOY - MEZIEHEFEERL TV,

abstractDataType

sorts
sortOrder

1
2
3
4
5 signatures
6
7
8
9

10

11

12 variables
13

14

15

16 ethuations‘
17

18

19

20

21 end

stack

stack, item, bool, errStack, errltem
stack = errStack

item =< errltem

newstack : — stack .

push : stack item — stack ]
push : errStack errltem — errStack -
pop : errStack — errStack

top . errStack — errltem

serr . — errStack

ierr :
s . stack

i: item

es : errStack:

ei. errltem

popl{push(s.i)) = s

toplpush(s, i) = i

pushles, ierr) = push(serr, ei) = serr
top(newstack) = top(serr) = ierr
pop(newstack) = pop(serr) = serr

— errltem

newstack

(a){bHkacd

(b)Y — b L EDBRRE

X3 x&vawmﬁv—bﬁﬁn§d<&ﬁ
Fig.3 Specification of stack based on order-sorted algebra

, 75 A, BEOHE, SEMKIE, 7
Y27 METHSOEROXERAELIL, Fus T AOTREFREICI VNI PE
T2, %%, hoDESRVEOREERCS Y 2BNOTRAELLBRANE S,
DEOEEREE L OEMMED v, A7V =7 MEAO Zh > 0ERAREIEERE
HRETRRICEAT 30, WRF—FHOETVEREKRDOSY — MBS,
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3.2 {HFREtnERE : S
%Y — MU LRI, EFY — FMRECES ERTROBE®REE 2 3,
V—18EES L LT, {stack, errStack, item, errltem }
Y —bFODIEF L LT, stack<errStack, item=errltem

V7/=FrElLT
newstack € Xlg, stack ‘
push € 3] stack, item, stack
push € 3 errStack, errltem, errStack
pop € 3} errStack, errStack
top & 3] errStack, errltem
serr € e, errStack
ierr & e, errltem
V- MEIEFEZEALzZ LY, JEFY - MU TRRO & 5 ki 2 EE L
BEOMIERIT 5.

) s,sB2Y—1tkl, Ast As’ 2F¥+ V7 TR LE,
SSs' R oI AsiZ As’ OB EETH B,
2) wiLw2iY—bOERRIIEL, sl,s2%Y—bETBLE,
HEWH o HH>T, 0EXWL sl, 6EXW2, 82, wlsw?, s1Ss2%251F, F+
V7 Aw 1l ETi,
Ac: Awl—Asl & Ag: Aw2— As2 iZZ L,
L7ed3oT, BEFEABICELTH Y — M OJEFBFIR Y, HES Lo
BHIE LTI B, 2k 2, |
newstack
push (newstack, i)
push(---push(newstack, i) -, in)
pop(push(---push (newstack, i) ---, in))
ZERY— b pushDEHTHY, V—b errStack DEHTH H 3, £l —REET
TROBEIX, VY — b errStack 2 DHETH 3. '
pop(newstack) ‘ :
pop(push(:--pop(newstack) ---, in))
serr
push(serr, i)
ZD &Iz stack DF v U 7k errStack DF v Y 7OWAHEES L o T 3,
DERMERRIC L 2RMEEEEZ &5, Y- 2o EREZ Y — 1 48T+ +
V7 OBRFRAELBERE2R 2, LaL, JHFEY - M CRkFr ) 7088HEHS
B5D, RedY— M ElB2FEEEE2EL S LENDHD, ZORREBY—ME
ETeHBFHERIC X 2RBEZEZ 22012, BTBRRBEEL W KR EET
5, ZOFRMFR, TRTOY—MZENRBGURKY — BB F—2 R IEET 2
EEEFET D, BY - MOWTREE:2EZX LS, 2OV —bORAY— TR
EEZFRT 2 2 Lic &k Y, JEFBFRNH 2 Y — Mz bt CRHESEEER TS 5.
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z 35 LCIERF Y — MREOBHREEIERT 5.

20X 3 LTHEED SHRICBL I EREE, ZORKOREREEXSET NV
r#E27z0, UL, TOBREKOEEbIERCEEERREL IO TEX ML
L3, BB TRREZEAMRZEEL RV E, ZOBRBRBREICZ SV,
bbb, HBEELTREORE, ZOMARKEDFELOEEE2R LRAESEFE
T3, Lizdio TR S hi-thiposdist: » ERIN 28 S 2R, e omi
BEFNEBRCERTE T, TOMBICESHERESZ S X TERL, &
etk  TERIME 2 HARDIRG T2 THR, &ﬁ@%%?%%rwﬁ&ﬁ%ﬁt?ﬁ&@ﬁﬁ
BeRABLRBED7 A TH 5.

3.3 JEFY — MBS

JEREY — b e JEF Y — MR# (Order-Sorted Algebra) i3, %‘/— F TRk
x&wot%Aﬁmﬂﬁﬁﬁ,%ﬁﬁﬁ,ﬁﬁogiﬁﬂ,%%ﬁﬁ#iﬁ?ﬁ&t
BEV, IRHIDVTRICAERS,

3.3.1 £SHNAEHF ‘

HERRT R ENESEOESOMOEEBRERZ S, ThizY — MHEED
AR S RERBRS 2L VERT S, LEXAFRT Y I TRE
#HiREBOES stack &, FHIZL I —RBEE R EE errStack 2F ATz, TL
T Z ORA{% % stack=<errStack ® X 5 FABL 7z,

errStack

B4 £ANTEMEE

Fig.4 Inclusion relation of sets

3.3.2 B & B &

HEfOEEEMNY — b s CRTESOFAEZTET 2L, WHIRY - s
DOERSIEE (partial operator) TH 3 LD, BWAHEEHERE, HIRADOHIE
BEHLTOAEERERTE S, A5 v 27 OHITR, =20 pushFHED 3 HD—D
» errStack & errltem 23U CTEMER LR > T3,

s BAIHE
Fig.5 Partial operator
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3.3.3 HHENZEMX

V-1 DEERFRB XA DBRE, ALTESShEEf X, 2O0TFRY— b
X5 bBRAKETHS, 2L 2, BHOTENT: A- AT, BEf OESR
ARZZDOTHRY — b X CEEHZ, : X AVBKRIT2, c0Ld1, FRry—
FCEBELREEEZTAY — M SMEMBE 5 2 L 2B DR (inheritance) &\
D, ¥ XA XsBOHBRA, XBE{RY MDA LBhoEERE| S, 20 &
IRHEBDEMY — b oRZDEH 2F(EMS Z L 2HEMA (multiple  inheri-
tance) £\W), R v 7 DPITIE, pop id pop: errStack — errStack TH 2D T,
EFIRDTALY — b TH 2 Stack ICEHE KA X h pop: stack — errStack H3ERIL

73,
errStack pop:  errStack — errStack
J Y — + DIEF BL A
stack pop:  stack —errStack
6 REORK

Fig.6 Inheritance of operator

3.3 & & H H
—Owiﬁﬁuﬂ%’&?ﬁ&o)ﬁﬁkﬁbf}ﬁwé &, TOWRHLS *SHREHERE
(overloaded operator symbol) &35, 72 2iE, A¥ v 7 OEETEE push iz R ¥
Y77 =5 BT 3HEEL, I7-ﬁ%%ﬁ%%(ﬁﬁ@_ﬁmﬁﬁkﬁT6£
FELTELRATWISHEHERLRETH S, .

\ )
(= Y )

7 28 HAH
Fig.7 Overloaded operator

4. RABOFEL EOHE
REEEIREEREOHRNEHRA TR, BRL HBROEREARKTED 3, 2
LT, EREEDIHABLAREGROBRIED 2EFE2REKOER 2 HREOER L
X5, Lal, BFY - rRECETSHFETREBRL > s EARBoh
% HHEEAROBARLEDS, TR2HZTRED 2 5 A0HhDHBARKICE 3 2 L MR
sz, BRETHS 2 L 2 RIET 20D TA5REIR, FHTRRZEYE &
2#€9), M (EF12) THH (HfE3).

L3
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41 E 8 ™
EHIE 13, HEOSERESBEELRVILTH S, HESHEELRVER, A
LOBEEDSEHREN Do L E, V— FOEFERCIVBEAR CHHEA
DEHP—BIRETEZZLTH5. BRIV I LRD LIRS,
V- EESORTDOERRI»S R 2HEEES  LTHLE,
wl, W0ES*, wi=swl, cEXwl, sl 25,
W<, 0EW,sTh? ot sDfl<w,s>DHT, V—tOEFBERIC X D IHFHS
RECHMBEETHILTH S,
4.2  # M
B LI, TRTOY — b sES ML, BAY =t mE)BHFEETHIETH 2.
BRI WI ERD XIS,
FTRTDsES LT m(s) BEEL T,
s=<m(s) »
s<sl TH2TRTDslizDoWnTslEms) £4& 5,
4.3 WBRBOBELLWVWE
s L ERIED 2 K, HROBEREED 5 RAREMEELRVAERYT, V-1
D#EE% {x,a,b,c} L, ZOMOTSHEFEE x<a,xSb T3, V-t xDRTH
&% {2} LT 5, A—0EERS { 2RHOHERLZHEY, RO LI CERIN TV
r¥3.f:a—c, f:bocIDEE,V—tF cORDETHS f(2)IHET 5EKRE,
ZiZ 5o DEKEHELEH»TCBEVEEL—BCRETSE 2V, ZOFIOMERE
BEE 8 TR,
ZOERD SER L BHEREOEZ Y — FOBERER 9 () XRT, 720

abstractDataType  notlnit

sorts x8,b,c

sortOrder x<a l
x=b

signatures f:a—c
fib—c
z:—x

end
(a) # & (b) V-1t LEHEDRER

8 MBAKOEFEELRWY— MNERENRE

Fig.8 Relation between sort and operator, which has no initial algebra
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| Z >/b @
¢ C
@ Q

(a) FEREKO*+V 7 (b) KEADx+V 7

X9 FEABELUEELWLEBEER>REA
Fig.9 Term algebra and algebra A which has finer structure than it

pos graph
o« \
o— [ top
! /
/ — el+tl
hashTable - eltZ ‘\eltB

— A \/
*——1 eltd

—3= bottom

10 POS v4— v D7 — sl
Fig.10 Data structure of POS manager

BEWlTRBELT, MI(D)DX I RERLRORKABEET S, COFHES
R e, RBADHBFLOEERZRI> TV, LizdtioT, ks o BRMIE
B U7 BRI, e TR0 5 A0RCHRAKIEZ > TuRY, Z
Dy —ATIL, WHEELS { OSEMARSHHEBEREsERBEz s 2WERE 2> T
w3,
4.4 WBRABYIRZILI) XL
WBRBTH D Z L 2REET 2 1. D+ 25, HROERME(EH9), BEH(E
$12) ThH3 (afH3), B R0 HEHEHRKOBREIERED L5 » 2 ¥
T5DIE, ZOFRGREET ZHERERZERL -,
4.4.1 ¥ |8 F 8 %

V— M RES DEEFRS, BLUY - OERRI LOLIEFBEZELZES 720
iZ, POS (Partially Oredered Set) ¥ 3 — v 2{ER L7z, TSt L 72 RERE
BfREHRS bOT, RIEFBEFRLFE->LEBERE/ —F, HEFEFEE7—2ELTE
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WEERZI7ELTRS. ¥ &/ — FREET 7 AT 301/ — FAZIEE,
J—RREETBENY Y2 F—TNEERE (K10),
4.4.2 EigH, FRIOWEZIVIIIXA
ﬁ%ﬁ,Eﬂﬁ%ﬂﬁ?%?ijXAwﬂ%%7Wﬁw 47 DEHEEERL
TR 11, M 12 R T. S CREEOIROBOUTET VT 4, HHOKROEZ
a7V 4 ERATHLS,

begin
sortPos® ¥V — } @ﬁlﬁﬁ‘ﬁaﬁi 0L 7:POSET 5
topSet «— sortPos?dHh o L HICERHFEL L WERENES
bottomSet « sortPos?d FNTHICERIFEL L VWBENES;
each bottom & bottomSet do
begin
upperSet — E&bottom? LT NEHRL L% EY v
if topSet (") (bottom ) upperSet) DEH N {ER # 1 then
FEERHZINLTWE
end
HEHRBELEINTS

end

E11 #EHE HEZPAIY XL
Fig.1l Decision algorithm for ‘cohereney’

5.0 b &

JEREY — MMREGC T < RBGOHREETREIZ, SEAMOAIEE, BAWE, B
DHEME, SHRME LR TREEN DT L, TR L 7o HARO RS R Hd 5 ARE
DEEMEIS WAV ENB D, Z2T, FRFRETIRITDBL HROBRKOEE
ERERT 57:0, BREOEEHEFHS 2 ERLE.

B, ZOWROBEEE5LTROEFERMBEFRTOR LBERE, BE
2=y AOKROBERE, EHHMEHEL > I FHRLES S O RS MERRS RN
LERXOREETHD, EFEMREHAFOSAEERE, FRERE, K&
4 SRA Ol K I BB OB SR T 5.
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begin ' : '
allOperator «— fH#d D @R ENLWE (HEET, 7TV T4, 23TV 74 0Hl) nEs
each o & (allOperator D EERHIFHFOWHAET 2 ER L T HHET %A
do
preOverLoadSet « allOperatord P CTHHEEES o 2R OHHOHES ;
if preOverLoadSetE# %At 2 LI L then
each i & preOverLoadSet?) SHHEH O I BNER Y ER L TR H0EE
begin
overLoadSet «— preOverLoadSet? s C5IBNEEAY i TH HHHNESE
if overLoadSet»EHR%AH*2 Ll E then
begin
pos: BHRAL TS ;
each arity & overLoadSetD FEHRHIFDT ) T4 2 BHRETIHEE
addLowerArity(pos arity)
each elt & posic @ ENHEHRNEA do
if not(leastOperator?(pos, elt, overLoadSet)) then
ERAMERBELZIN TV I
end
end
end
ERHRMEZENTVS
end
procedure addLowerArity(pos, arity)
begin
V—t OEMKES (BRENERR) LoPEFEAposic ERarity2 FEL LT iug, Thiamd

5,
each elt € ERarityDETNEXNES do
if Eeltd'posHEHRTH V™ then
addLowerArity(pos, elt) ;

end
procedure leastOperator? (pos, elt, operatorSet)
begin ' '
arityEltSet + #ifoperatorSetic ¥ W 2 HHNER BRI HET 2, V— F DERIBA LoSIEF
BAPosHEXRNES

upperArityEltSet « arityEltSet (M (CENEFEAposNERelt 2 2D LK NEH» L% HHA)

upperCoarityEltSet « 2 JEFE # AupperArityEltSetDE R % 7 ) 7 4 & T operatorSet P NI
NDATNT 1 DA, ‘

leastAritySet « NEFFH# AupperArityEltSet D FOREN I &, TP OMNERE T HIcR %
WERNES ‘

leastCoaritySet « 2EJEF#AupperCoarityEtSet DHRNER D G b, £ OHDMBNER ¥ THIzH
REVEROSE ; ‘

return (and (leastAritySet»DE# ¥z 1)
(leastCoaritySet DEHE#IZ 1)
(T ) T 4 leastAritySet DEZE TH N, 37 ) 7 4 dfleastCoaritySet NER TH 5 # ST

#overLoadSetic T 3) )
end

H12 EfE  HEFATYXL
Fig.12 Decision algorithm for ‘regularity’
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182 BV — FMREOERNEE

%Y — MREZFTFELLEFEY — M2V T, KRBT REORLESTH

3v/=F v, ¥, BEBEHRREOEREXRPCE->TER 3,
EHE1 J=F+ (signature)

V-rDH#EEESEL, SEOYEFEFE=LL, T 2EENS2ERL T80
BT 2={Zw,slwES* s€S} £ T3, ZZTS*L, SOT» oA IERRIIOESTH
3, w,sREFNFREHEEDSIBEEROY —bERL, w27 YT 4 (arity), s227V
74 (coarity) &FER, Skt X OHZIEFRY - -v7=F v WY, (S =,2) T
7. BRLOBZERBZOLERNL, (5 £,2) %2 2 KT,

SES*EOREDFELLRY (string) RO & 3 LT 3.

(sl.sn<s'l..s'n) « (si<s'i for i=1..n)

S*, SED#H (w, & KDOWTHSHRKRDE D KERET 3.

{w, sdS<w', 8D — (w=w’ and s=¢’)
TE2 £ % (algebra)

S, =, 2) 2IEFY — by 7=F v T3, BFY-MEAR, S5, D) REKA &
FL, REDPT 220042 TLI12, &Y — b sES ichH (carrier) & FERES As
REDYT, D OEHEHELS 0€2Xw, s CABNREE Ag: Aw—As 2HEDYUTE I L
koTi/gohs,

@ (s=s'in S}~ AscAs’

®@ {oe(Cwl, siNZw2,s2), s1<s2, wl=w2}

—{(Ac: Awl-Asl)=(Ac: Aw2—As2) on Awl}
EH3 #RHEH (homomorphism)

S, =, ) 2EFY—b«v7=FrEl, RERALREB2S, <, 2) %33,
IEFY — ERFEEH LR, (S, £, 2) ¥ERESRh: A>BLRL, V- IMEES 2HFE
L3 3880 h=(hs: As—Bs|s€S} TH I ROFGH 2T LD TH 3,

@ hs(Ao(a))=Bo(hw(a)) for each 0EXw,s and aEAw, wke

® hs(Ao)=Bo for w=¢
~® (s=s" and a€As) — hs(a)=hs'(a)

EH4 BEEH (isomorphism)
RO 2T RARESh: A-B 2RABEREWS.
3(h': B> A)h'eh=1s, heh™'=1s)
EES5 IH 1 £ (term algebra)

S, =, Z)2EFY—bv7=Fr 35, HFY—FERK (Z]R, &Y —bsE
ST 2E L LTROFZEGZHLTRIDESR r[Z]s 28D KT 35,

® SescidSls | |

® sgss—r[X]scDls
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Housing-CAD (H-CAD) and its Linkage to a Total Housing System
for the Pre-cut Method of Construction

OB A
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Abstract In the active housing industry, more and more house builders are being centralized into a
limited number of leading businesses, and there has been rapid progress in prefabrication at factories.
All this has given rise to an increased interest in the computer.

The Housing-CAD system (hereafter referred to as H-CAD), now five years old, provides advantages
as a total system, which allow data to be produced according to the flow of jobs and also the output to
be listed at the same time. This is because the H-CAD database is so designed and constructed as to be
effectively used for each job.

The idea employed in the database is to let a computer make up three-dimensional housing models in
a very faithful fashion by positioning roofs, outer walls and the like (elements to form a surface shape)
and placing windows, a sink, etc. (elements of layout) within the computer.

This paper describes how the H-CAD and some environmental subsystems including a retrieval system
can be applied to the processing of each job, and also explains how those systems are configured and how
the data are structured, Special details are also given about how solid structural housing models created
by the H-CAD are linked to a CAM system (for the pre-cut method of construction) supporting the

house timber construction method.
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" The Application to Aluminum Alloy Castings
by a Solidification Analysis Program CAST

A S 5

B # AWETR, 3RITHEYEERN 7025 s CAST (CASTing analysis program) O
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Abstract Three dimensional solidification analysis program CAST is introduced in this paper. CAST is

based on Finite Element Method and takes account of fluid flow induced by solidification shrinkage.

Several solidification process of aluminum alloy have been analysed and compared with experimental

results.
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Tablel Material properties used in analysis
(FHElES B4 lcal, mm, sec, g)

TNE=TLER B 18 HTFH w18
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[cal /mm sec deg] ‘

b - S 12.79%X10"2 2.5X 1073
[g/mm*] .

Ho# C 0.35 0.25 0.2
[cal /g]

GEEEE L 30~20
[cal /g]

" E T. T 526°C ~ 604°C

haE [ o 700°C

BOERE b 1.3X10°* ~ 0.9X 1074

=PV 1 (REW)
($889) [cal /mm? sec deg] 4.0X10°5 ~ 5.0 105
72 (BER)
# R

nYR 0.0106

= I8 0.0078

o # 0.11
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Fig.3 Heat resistance of section
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DY —ECRADRKBEDRR2 4D % EIDBIHE
DY —ERERETIREACOVTORNTH
3, THE»6DORBBRERZ DI, kL
CH—DHy—ER2RET IR0, PFUR
H— BRI ABTOBELRL- RIS
BOHERY—EARBOSFEMNTTLTED,
LR R ERENEENEBERS NS AE
EOBF» S BERENIBENSEEIbD LY
5,

D XD RARNZRI L bz, BRI
i (Formal Description Technique) i X D #5¢
TAEABELTPFIS YAR—-FENRITH,
LOTOS (Language of Temporal Ordering
Specification) iz & 2 RN R EHTWVB, &5
2, SHRBEEORNM T A EEN
RIEBTHS . |

1. 2yarvB, Fv¥ry5F—rar@ 77
H—arE(l)
kvay, 7YV r—vay, FvEVT—Y
a vEoBS, kME7-%7 2%+ (Upper
Layer Architecture : ULA) LBEEN £ #2RME
DHREEFR->TWS, IhsOBEEMEEL, 20
ZROBEEDHRLSMEE L TREFahTWw 3,
vy arEid, TUB»508EELW3 XD
HIo7 2V r—yvar»spBOTHD, tH
ZuX R DERICELEISEHE, a2
va OB LERR, T 5 ZHO D DR

siffTdiE (649) 109

H, 7V r—yvaviibUh¥ -8 4"8=%
—FOY—ERARRMT S, EEITETTORE
ELTRDHDMH B,

1) »—ANVi3HEA

2) T—REVFABERMRT 2T 4T

ABEBLEBIZHVS,
3) PIASREREERIEAVLIDIR, ¥ 2HE
—FORDATH S,

CCITT #h45 T.62 L DBAMN NS, 5HBOD
R BER 7 — 5 ROl L B & DR
t, EZHE—VFORPHOIY FOHEBETHD,
TAYr—vavhbD=—X%+RTEEBLE
PO HER BT AIBRIT N TWS,

FLE YT —a vEREEL 7—5EE,
BIURRAANV—En—RESHETHS, HiE
ZBWT, 7 7A4ANVERTIRT —F ERENHEVS
NaEERH 5, FAEMECERLTIRA
N—DFEIHN—EFREINTS, ULHrLUEEE
DB L BEOHBLDOBLE2 58 RA AN—0DFE
2% (—>® LAYER 2#Es €2 ¥%) BE
LWiEOREEIZTE 22w,

PV F—vavBORUIREBHA LTV Y
Fy A (BX) OEENHD. MXELRT T
Vry—yavYETRAWLNAEX HRED %
F—FEEEITI L HDOHMX, T42bbEmXRHEX
RERB LU ZOBOEREWS (K4), e
BOWTHRARANV—LRAL LD I OHXELREHE
BEOMEE LTHETET, do6» U LEU»OE
ERXEFLAL T ERNELfTbhTVRS, 20
NEFEISBBIONIRELOTH S,

¥ EEBICEELTa YT 7 A MBS D
2., avF 7RG, SBOMSRMERE
DEERSOTHIEM T 2 e »0dHeE >, il
RBHRELT, F474—NEERDTRB LD
284 F ) DEXRIT) HEND 3,

k7, BEDBRORELFEHELELZ->TVRBEHD
WIS &% 1 (Abstract Syntax Notifi-
cation1: ASN.1) #b 3, SHROULEMNEZR S
ha» 1 DBSMTEENTVS,

Z DYBEEHLTE L 12BIDEAT ASN. 1 O TH
Ww3a—-FeLT, BEERLOL S MBS E
DhEwIMENH S, EREED ASN. 1131
25y b CHRCABRBRIETE S Y, BE
BEOTNVF X 7Ty bDEZFIZIRY AR
nTwiw, wvF 277y FEAVIER,
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HE, BE, dPESbLI»TH%, ASN. 10
multioctect DIRETiZ AR EH D 5 R~ 2ER
L, ZREZOWTHAED A VB2 Ebuit
RIBRAT 3 a7 b 2HKL, Thiko3
ZEBBETHD,

TV r—varyBROEED ULA LRI
RMED L Z 2085 548, FBIZHV S AH8EE
ET7 NV r—varyEEDLDRH B,

CZTi, 2D bHBECHAVWLNIEROW
2P TBRRB, ZDRFEw ACSE (Asso-
ciation Control Service Element) T% 3,

ESBELLTROLOSED D, FEHORETH
TbhTwns,

1) 7Y¥x—¥av QL Bk

2) IGRaVF2AVREZEDNTA—FD

rHgm

3) F—FERLSVEYT—Y g OBk

RO EEHE

% 72 CCR (Commitment Concurrency Recov-
ery) i, SFEULEREICB2LBRETDH 3,
INSRMMOEET 7Y r—y a > L OREENE
{, REZEMI Y2y a vBEIZCCR 2
VW35, HECEET ZBEORNSTbATY
%, kA ROS (Remote Operation Ser-
vice) 21H D, ERMOBIEIC L THIE, FE3
LHEEEORET T Tw3,

8. F7W4Hs—arBE(2)
TV r—vaYBOEBOT7 ) r—yvar

ZET 2 LDV THRRG, EET Yy —3

a »® FTAM (File Transfer, Access and Man-
agement), MOTIS (Message Oriented Text
Interchange Service), RDA (Remote Database
Access), ODA (Office Document Architecture)
ZOWTRERZTNRT 74 VEGR, BF AN,
F—FR—RA e 7I7RA, FEaty gL
37— TOERENRTOLI TS,

2—HOHEMIZ DWW T FTAM OF| ARG o8
WMEoTwd, FTAM S Ehb ik
BEORETH 2, HER77AVOEL 75
v bRILIRITHh, PEEBEEERR2W, BERO
MREVENTIEED, BRHLS6DBEXETIER L
77 ANEEDEETHD, 77 ANMNNDT 7%
AB VT 74 VEEOEEIZ DLW TIRSHIRS
ah, BREENZHOTH3,. FTAM BICHED
FLEEEAE & IR BEES E R ST w3, T
D7 a b anst, BESHLLRTY 3 SEF
I, JFIRD7 7 4 VERCE>TEb 2 HBK
D FTAM OFIORTH %,

MOTIS 1%, #<3K 84 £/ CCITT #1& 0 MHS
(Message Handling System) 225 HFELTHD,
ZOBEERTBEN MHS s EZR2E>HDEL
THELL L LZOEREZDWT, ISO &
CCITT O Joint Meeting i2 B\ THREIKT L
88 FRTOERIR B kole, BFA—NYR
7 AOFAIRKE, KNTr2VIBLLFIHSh
TED, BRTBWTHEEDERE» SFIFDE
BALERLDDDH S, HEABHOVLIBEFA—



WRFAZETTH, ZAREWVVOERIZSL
WA TEARETT] LOEBEME-TL 3. TR
AARADKEDA L BF A —N 2T ROMHEER
fAedd. chbfidc [HETT] EDEER
EBE-T 5B, zo=Zo>hoE&Ezohbckit, B
EDBEFA-NVRUROBSIEHOBEFA—1E
ERBHPBEVIZETHE., TOLODOEER
AXDMHS tLCO7usy s b k3, 88 ER
@ MHS DH#68i 84 RO MHS DO#SEEIC I,
WL DL DHLRBEEY D B, '

88 fEf o MHS HEEE S L TWw 3 MHS
k, EDE32BRRDIZLBSHOEA VM E
%, —DDEXF L LT 88 ER MHS RBER
EENTWS MHS LEHETE, A—-VEEEF
A TE 3 TR, ThEKRRERSH
TEER o TR WD, ZOFLWERED
VY- XD ELIRHBAT, »OofTAEL0uH
DORNBLELE 3, BFA—1O7T b a2)ViE,
PI1BXUP270barofE—REmTLTY
3, HROWEK/ T—7AF—vareDHED,
ez P30 bangziR P33+ utan
DEXEDOH—SHRIRFT SN, TOEENTETL
7eBH MOTIS OsEpifie w2 3 (E5).

2R LEHE LTV AEET AV r—v 3
vz TP (Transaction Processing) 28#% 53, IO
HAEROMITIIPLPBIATHR TH 508, FIKIC
A COBNBHBES TN S,

X O RHEEBORNVEATHLILDET 4 V7
b Y (The Directory) 3% %, ZDHEEDOKE X
HIBEMRTL, BRROERFEREER—AR
HEENEOEFHTbhTWS, LHLIDT—
2 HEERFE->TwuiLbiITREL, T4Vv7

KR T X — ViEEN

P2,P3 yu ban

E AR

Pl, P2 7o ban

PLP2 7ufan

sfmhA (651) 111

FYDOEDT AV =y avifadpknd Z Lt
MbhTws, BESSOENI“ARMLRZIT, A
BB X HVEDEYAT ALY EEED
b3, BRRVATFALRZ-TWADY, FHERY
AF AL BMVWEDE TR, MOEbEDAE
LRV ERELRD, ZFOVATLAORERTS
HoTwiADABFATES LWIRES I
bobRhhrhizy, ZOMERNT3EED
—2r LT, MOTIS Y AT A LfHAEHETH
AL, A—VORAZEDERZHATILVLI0D
BhHs5, IhbBREINLEFIAO—2TH S,
ZDEIRBRERRET, S5R—REBAAAD
R ENETHS S,
WIEEEDHESZESNTWE HDHMNO0SIE
BHThH5, OSIEHRA2T20n W IHLII
LT, BHIV—-LY—IBZOFRERZELT
Vw3, EEOYV-—ERARAH, LEEONSRIL
i, LW ZEDBRERFTSA TS, FEI
ZOEWNZ > TZDEHBEDLL D, KDL
BEBOEENEZ SN,

1) FEEEH

2) HREHE

3) fhagEH

4) ReBH

5) BEEH

VEETR, ThoOEEPBIERAL T 55
BIHESHTREINRTE LN, $BRIAS0
P ik v UBBEE B L T3 S BRERE S .
ZORT—DOOBENFAENRELT, A2Y—
ER 33 00RHFBTOI D Z itk o,
JTM (Job Transfer and Manipulation) TRb
BYaERZOVWTIZOSIZKET AL Z5M

LR T A — ViBEH

®5 MHSoZaban
Fig.5 MHS protocol
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%, BEA—A 0T 2 RIE (Remote Job
Entry) T+ & D& 2 25580,

EFlTVRT4 v IH—ERELT, RERT
BEOEESTOA TN,

1) G47r2v3Y
©2) EFEFvIR

3) RV aviEE

4) FVFvIR

5) S7ApPE-VF

IS DRREIL, OSI2R—R L L) EuEU
EWSHBETITbRTWS,

G477 73 ) IXBREEHENEEY S0y
FBEEL, MHEESET AN BRETLT, &
HRbtXkahTnwns, 22 nBEFKRLT,
NTT 89 —=ERX$37 77 ¥ 3 V@EFRAOE
g, AarCa—70EES b ard 08I
ER-AETEHLDOEEFENE I BPRELT
w3,

'”iT/?Xbﬂﬁ?bD ﬁEDEfiT
v ROy ENEa v a—Y L DB
i, T NN—varTRHZB08I07atan

BT TIKABWLLR TS,

AV aERFL—HOSI SN Y AR S
T, OSI BR—RA L LIEESTORLTY
3. )

FUF VIR, L7AME—FOBEBRELIR

ShEDHVLONZLY, XBEEORFICIBNLT

T¥AMER, chlADbO EHKE—L TOET
2% 05H YD ODIF (Office Document Inter-
change Format) & DRI BEA TV B,

BERC{REHROEEICHIT TR BB
7z, VT (Virtual Terminal) ® 330 A3 iz
FIPAETIR WY, TIETRELERET
L, ERBRESZL2BRTBL,

9. BbYic

OSI DEHME VD T ETE EDBITFoleds, &
M RERCcSNBE ol &, SE TR
B, L XEROT—ib B,

1) avy7x—<AHE

2) kF¥FalVFg

3) BHETFLA

4) EHHE

ZhsDRFBSBREREL L -TL 3,

HA&2=y X (NUL) CiRREEOWRICREL
ESIAVAFTOEESIERERTHS, |

2B, AEOERICHZY, HXBE /X
CRHORRHT 3, ‘

SE W . X
(1] Tﬁ%ﬁﬁ&ﬂ fH#RLE Y2, Vol. 26, No. 4, pp.
289~436. o
[2] FELE, HELEES, Vol. 26, No. 4, pp.
662~724. : .
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%ﬁ%km,um noofkgicz Uadbol
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FHATELOHDOTHS, REEXECLOF
FIR, 0% DAtEBOFERCHES LETE
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DERAXNDEBMNT S, I TRERT—7S
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Iz,

V7727 HHOBNHCET 2EERX=ED
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[1] 0. J Dahl, E. W. Dijkstra, and C.A. R
Hoare, Structured Programmmg, Aca-
demic Press, New York, 1972.

[2] N. Wirth, Systematic Programming,
Prentice-Hall, Englewood Cliffs, N. J., 1973.
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7; - .
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ELURD R TNITE SN o e A L 2 5 i
B, HEWh OMENCEETS L 2E
BLTEsh TS, ABOBMCAZHENC,
Bruss Iy SOER, £2HEBRRS, D&
OHRBRIFLIH IV OERTH S,

CBmARSS vy iE, 1970 EROVIECH X
Sizhs, FhidEEEEEH L ATAREDOVIAD
AESERNCL LS LI DOTHS, BENER
SR ARMET I LY, ATAMREEAHT
BiEoHLICIEL TY 5, 1972 4 Kowalski }.:
Colmerauer i, [HRER 0 /5 2 v/t
Ed utbfééjtw9§$Wt%iﬁkﬂ
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T PROLOG kv 5 HExfkot, 4% CORE
75y ORRTRLBE» DEA EOMK
Bp—oi3, ZOEEPROLOG TH D, Thiddh
HMO—WATH 3 F—VHEITVTNDS, F—
vENCHIRL, SERRMEE REIRLAZ EICXD,
ZLDRBTO S LARELALRENICENE
Swiiz sk, BEAFBRYETICEIL), £
D7 L2308 (deduction) 2L E 2 2ERKE
OBRHLE R>TWV3,

Kowalski iz & 3, SE7/us/ 7 I v 7090
HEZFD—2I, TrT) XL mBLEEO
—ODRRIEAPORDBLEVIZETHS, W
L N%Fnﬁ%li@ (what) TH2EH»iKDOW
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TOERTHS, —AlELizzn%t LS (how)
BADLROWLTOERTHS, WESSF73 v
IHBELT 0N, FasITRTTY XA
DREDFEAOARBELEXTRITEL, HIE
RREFTS T IV I DY AT ASBFRCETL
T MBI RRRTH S, Baksss ZDEE
i3, REOWES S v /DY AT AT,
ERRLETSL TRV,

WREIOST Iy SOBMEERT W, B
RLRTRER VI DOXRE LEENH 3.,
Z0—23FEHOMETH 5. TIRTIK, Fus
TP E L OHHOEREG L2 DENDY,
— R L RO RERERNEIEFSY 32T
fThh, —MizRELS OIS, L 2iEh
v MERFSTITObhE, b5 —DOOMEELT,

BEOMESH B, F—rv@iR+ORERNERF
STV, £z PROLOG ¥ R 5 AT
DEECEEDY T IV EBL I LRFLTVS
2, BEZDLOEFEFLTWBDOTIERL, &
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LSO WRELLBORAZRRAL T
BRITHE,

MBI IO DOERBH S, —DRTFT—75
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TILRT—IR—ALHBREND FERELT,
BIRE T~y R—X & ETHHRE»DWNE b
DNE—ETE, 2 TREMFET -5 R—2
i, ERHUMHO 2 5BRENIBES ST
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