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A Seat Reservation System for the Airline Business
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Abstract The airline seat reservation system in its early days was simply targeted at how to attain higher

1.

boarding rates. However, the actual liberalization of air fares under the policy of deregulation made
it possible for airlines companies to offer their own discounted fares, bringing about a still stiffer
competition in the industry. As a result, it turned out that high boarding rates alone would no longer

be likely to improve profits, and a new seat reservation system which is also profit-conscious has
become necessary.

Citing as examples two software components Airline Revenue Enhancement (ARE) and Reservations
(RES) included in the Unisys Standard Airline System, the indusrty-acclaimed airline application
package, this report describes the way to control seat reservations for increased profitability and how
to implement it in an actual system.
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M1, B2 5 AOHWEL 2 9 AZ L OFHAREBRER LI bOTH S, HHOD
Y, B, M, QREESNE7IRXa—FE2RLTEY, —ROCRZDOERPALS.
JIAXAT 4 VTR, EEZ 7 AOFRTERBEII TS 7 2O FRITHER K Z
EDBHDETBILRZED, BZFADOTFRFIEHEZTI L bic, I/ =AY
FOEOELERAESREBDTH D, 7 ITARRT 4 VBT IHEE, £7T A
DOERFIEEERIIR 1D L STk 3,

xRl I3ARRT4vY
Tablel Class Nestings

77 R | BERH | FRFETTHER I

20 45
10 10
10 15

5 5

O R

3.3 v—4v MILBEFIFO—L
FEREDERFEEEITS A4 v b Vi, 6/ BtOBICHERE N, ZORMTOTF
HATbND, MZStiy, EMPERERTIBENT + TV F « AR—7 LT
NBEZFLERT S, Zhid, HAZE ONTEELIR) ~&RErSOEEE
», NTZEEMERIMECERESRIELATHS (K12).

12 NT PR Af=2
Fig.12 Hub and Spoke

ZOARICEVELRELLES, EROEATRISEETRRL, #ikE?:
EHTITS BERD S, NTREMEPERT 2HCE, BRE»SD, 38R E
ADEDVUEHREDIDDEBRELHERL TBLLEBBHE»6THS. e, I—
by Mk BEEED Y b u—n LS, USAS * RES Tk, N 7EEMO A > F
) VIR, BN R EEB L UFORMD I d IR T 2EE2H 52 LOREL,
BEEOPHEToBERDARAERITAS L IERL TV S,

4. EB~OERIZEITIMESLBRNOF7TO—F
4.1 MHFENB~DER
iz b SR LU HSHBERGICB LTI, REENEN 2D, REER, &
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HLUINEEREE2SEHLFEIN2B8TEMZS L &0, HEHE PN BEEE
HMcB»THRIVL e TINS L DEFEREERLTL 2, OBEBRIFHETE
EOZNEMERTZ2HDTHY, HACHETICI Y ba— L T pEELRE
E%5, ZZRBWTHE, UTOZEE®2 A CERBLZTNIER S EV,

1) B 7oy P XY b 2TbRPhERs 0w &,

2) 1EERHMULLER, FEEE(PHERET 2 CREERR > EE RS
BRPRERSRW) ETR-TIRWI L, '

3) HUERREEDIY o —AVTREHD, ELVEELRZWIRWLIE, &
D7 DEWFEICBEL TIXEFBROFIRE2ZI L WREO TR MO 7 7 R LR
WEMIZITo Tl gnZ &,

INoRDVTZY Fa—FL R 2Ty, BEUTO XS A THEHAT A

MAicdh 3,

1) FEBOFHRENLFREROAZ b L7774 Y 7 2{F0, BEOTFH
1238 TlE, Unconstrained Demand (&7 v %> 277 3 ARXBWT, EHIED
XD FHBHEHRINIES, ZOFREZVLH DL UTERD B E T
ARy ons, 2ORMEY ShizFHHEO Z L % Unconstrained Demand & v»
7)) EERLRV, DEDRBLENLERE, avba—VTERVWOT, %
WeZDEEFERLAEL, FHCBWTFAM EZ b FRUTRLREE O,
|28

2) A=vynarybuo—VOBREBECL, Tuy b XAV 2T,

3) 7774 7aviru—-2ER, FEERECHEEO2 Y buo—A 2 TR,

4.2 SHIREDBR

ARE ZBWTITI PRI, HL ETHLREOEET -8 L THD, b 2RAR
ABERZ X ) FROEAMERICED - 1358, ZOMEAERROFHERT 3
DIFFEHECBRTH 2, ZORVHBSE (19914F) 1 A5 3 BRI TOBRE
#THY, ZORHOFHERAZE> TOFHITA R, REQ1A»5 3y
P TOFHRSEDRBETIZ L, S IEHOEBEEAVIRETHY, HES
YFa2—WErZDBERAEZODWTHREFTHS., 20 L5 2ANERIIHL T,
FOFEMEL T LESH S,

4.3 FHLRT L EDEE)

5. &

BRIEARE Y A7 A%, PRV AT AL RENLIZEEL T3, 20D FREES
i3, ARE TORREX =27 VICL D FRV AT ACKBE S I L TEBREA IR
DoTWw3, SBOBEHEL TR, o200V AT LA L2HEEIXY, ARE DT
Faryro—VieEHEBMCPRYAT ACKBRER3HHEAZHRTRETH S,

b Wz

AV AT LARBEEGERVPERECHY, SBROEFEESEZTZOHERAHED
FRNBIUYRAT AOBERT> T LESDH 3, L KBFBEOEHE 2R
L7 HIEE ORRERANOME, TRV AT ANDBRORMAE, ¥ AT LDEHE
Mot 2 EEDORE, FHFEDEIR (Profile-Based Forecast & Regression-
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Based Forecast DWW ¥ 2 HA L TW M oW TIX, SHROER* B THEICHK
LT BLENDD, SBOFELEZISNS,

BEHEBT UE F A (Kazuhito Oyamada)
MAAI 23 4, 44 AR 2= > A (BR) A+,
TR F#I > A 7 ARSI HETE, HAE thend H
Moo AF A BRI PRIR.

‘..9_,,
-b-z?

Bk J,J' ( satoru Sato)

BAF 33 44, 57 4F LR RFH T AR IR 1 ‘i’ Blas, |4
FEHAL= Y A( Hc),ui CAD/CAM A 7 AT % #¢
T, 61 L D BB T > X 7 ABRICE h. BAE e
NIy AT AKRE v AT A R,
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USAS Y7 M I T7NDED 1—IVIEE
The Module Structure for USAS Software
s 8 *

B O BEEEEIREASED L) RERPFHRCETO TR TY, YAT AOBRERD
WEBERD 2WIIEEOEES 2O AHELERT 2 Z L2 BN LTS, BRI, ®Y
2=V EWISBREBROHUELREAE LV IBA,» S USAS 22 LI b DTH 5,
USAS &\ 9 & %51 Unisys Standard Airline System D #&FR T UNISYS U — X 2200
1100 A4 7V —A ETEEIT %, 7075 A8%55,000 AL, X7 v 74%3,000,000 2L
EDZYTA LV TNIA LR T =V THS,

DNy r— Y RMEEHOBETH, REOERFRE, EMOTFHERFOHEEICR
FAMICHERTE2 0D LTESNTWS, USASOY 7 bV 27 7HA VORETHZT
Y r—y ey LI BREERMCE EDONLEY 2 — ViIZ X B L Th e FH
L, AVFFUVABBERRTEDLIRIRENLT T v b7 2 —LDBRT, v¥ Vil
AT BEER, ZOBDERRAVTFVADIVIBHAAY A X« HRREBTTRZEH
DER-TWE, bokd, FESHEETLS WEMEERLYATATHY, ZOMOK
BRI SAROEM R 2N ¥ T3, 85I USAS 2RBEX ¥ Fe7 Su—F
KEBFPA VBBBERSE D,

Abstract The objective of sructured design, no matter what theory or method it is based on, is to cut
short the loads involved in handling the complexity of interrelations between software components or
that of structure consisting of various different elements. Mainly discussed here are the extents to which
the modules in USAS are independent of each other and also to which they are coupled to each other
because modular independency and connectivity are key aspects of module structured design.

USAS, which stands for the Unisys Standard Airline System created for operation on the Unisys 1100/
2200 Series mainframes, is an online realtime software package including more than 5,000 different
programs (totaling over three million steps of codes). The package is so made as to meet airline and
tourist market requirements, providing general-purpose applications for seat reservation, passenger
check-in, cargo management and others. Another outstanc:ling feature of USAS software design, that is,
availability of both the independent module created on an application-by-application basis and the
implemented platform for facilitating systems maintenance, has been helpful in making possible the
easier installation, generation, customization and maintaining of the package. However, the fact is that
it has been more than ten years since the original version came out for the first time. The continued
efforts exerted up to the the present for its functional expansion have also increased its whole complex-

ity. It would require a new design approach to further expand the USAS software.

1. & C &
EDEIRYRATLTH>THZOHFENKREVIFETIIEHES 2ERT 5720,
WXV TFF Y AMDOALEED A rOEELLEERETCRIFESINE
v, BT, USAS Xy r —Y OOV 7 b 2 7THELENEERBR LTRSS
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9 M7 A —ARDWTHRNS,

USAS ¥ \» 3 & #4512 Unisys Standard Airline System QBEFRT UNISYS &) —
220001100 A 4 > 7 L — AL CEBIT 3, 7075 A8485,000 Bk, BT v
33,000,000 LALEDA Y IA Y TNIA LN T =V THS, TDNY r—vlik
MELHDEETH, REOERTRE, MO THEESOEBCARMCEAT
255D ELTESNTWS,

USASOY 7+ 727 FHFAVOBHMTHE7 S r—va vy LRI 5 HA%E
BRAICE L DORRES 2 — ML 2R E, TREERLAVTF Y ABFERIT
TEBEICTRINETTIY M 72— LDBBT, vy YTHATHEEPLZOR
DEARAVTFVABIVIRAAI VA X HARIBBHZTLEbD LTV,

2. EVaA-NTHAr

VIR T EBEIEY a—ELTh b SR EHIAR, V7 V=T ke
BRONLS (B a—n) KSEL, 1%Ya— VTR HREE LI
257 L TR BRELCOEMES 2BRTES 2 L, Y 2—VOBEFAEEE
BEooNdTl, thVATLAEEORELRRIMETES I, BIUEY 2 -Vt
RO« BEHTE B RHEHE PR TEL 2L 12H 5, USASHOEY 2 — IV
iz, BOBVBLVRLVDT IV r—yavESa—A oY T N—FYESa—NE
TEETS (K1),

EY o —VEEENSHRNTH BT, HXDEY 2 — A0 ZOREEETEL P
FUES T LED B BEEOBVHRER» SRS THREZE, BT
Y 2—VHEMTOBENTEBREIHFL Ro T THEKFEEMEL, ThTh
OHEIENE VI LSRR E RS, IOMIZd S E X ERMELFEGSH 228, B
FTeREREY 2—VORHEEE LHEOREE L WIE» S, TORBECONT
BB,

3. 7Ny —=2arEYa—I

USAS 0% 0/ 5 LA R, *OHEAAFI LT YV r—vary LIEEN S E
Sa— VB LD SRTRTELMINFEDT 7V r—¥ a > ID DEHERD
(M2). BRROT7 7V r—yaviz, ThPRCEFREBRIELERTS2HD07
4N, F—TN, FOTITLDEY Lo THRENTWSE(E3), ZITDT—
Ik, AEVIEEHCEELA Y IA VT 7 ANVREDT =5 DNy 77 v T4
HIEFEIRZBDDI LT, OS2k > Ty K-+ &h2 TCDBF (Tip Common
Data Bank File) L FHEh T3, 2B 2 ORT*EID DI USAS Y 7+ v =27
HRO—ETitdH 525, AEI (Application Environment and Installation) 12 & %#E
ELRSEETCEr»ATOURVOTEETRERDER W,

WESy 7 —Vit, BEL—FOBEGCHEGIND ZLNTES L) KRKERRF
2 hiE R &, USAS Tl —HoFET 2 AEBCISCTHESATY
27 Y r—ya YHOBHSLEZLDEBATHEATES XS WCE>TWS, It
y 2%, BTS2 RES (Reservations), #&3EF#i = H#E it CKI (Check-
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USAS

TRV —=vav | PrVr =y av | TTV =y | PP r—ra>
T7Nr—v 3>
T a—
TIVr=yar| TIWr—vay | P =va”7| TP r—av
PPV =y | PRV | FAVrvaY | TRV
KL T N—F
a—F o TIN—F
o—F ®Ca—N £a— T N—F BT N—F
T a—)V YT N—F HTN—F
#TN—F HTN—F
v—F o F7N—F FT N
u—F | EVa—-n - P
FELa— T2 — N HTN—F T Lkd
FTN—F
HTN—F PSS
a—F HTN—F
v—F 'Y 2—0 ) HFTN—F HTN—F
T2 o—F ] PR
- £ A T —42 BT N—F
o—F ‘ HTN—F HTN—F
—F €l a—Jb .. VN
%;1—;» HTN—F HTN—F
ey —2 7N ACB
£V —N T7) 45— g>
F477Y AEIITT

g—FEZa—NEFTN—FrEZ2—N

E1 USASOE1—IILER
Fig.1 USAS module hierarchy

in), 2>7rEEEBIIZ UCS (ULD Control System) ko HEE&THS, 77
Vr—vareya—VdERRS, EEESEEETS, EEEEIRTRSO 3 &8

WKaFsIenTEs (K4).

HBEERD 5 B AEI £ SYS (System Control) 124 FHAL 2T NITE & s,
ZOMBFMCT > THEE RS, EBBEIRNSE, ThyET 5 HEEFREE
BHRT 2 HDTH > THREDBAIE T TR, EXBERILEbETHATLILE
BhHd, oz, HEYUHTRERL 774 P 2FHTRETIFADERERIEET
#17 2¥86E %2 > ASR (Advanced Seat Reservations) X, RES & & A L%
iz owy, 7705 —varvEaEYa—NVEBIRLTEHATEZZDR 05 A
RT77AN, F=INWBT ) r—varyIDiKko TRITE 2HHEACHTVT



USAS Y7 7 = 7DEY 2 — Vi

L AEI  Application Environment and Installation I
I SYS System Control I
L TRN Agent Training I
[ SMH System Control Multihost j
[ MSG Message Switching i
L GIS  General InformationSystem j
[ FDC Flight Data Control |
L RES  Reservations ]
[ AAF Airline Access Facility |
[ PRF Profiles ]
[ CAR Car Bookings J
L FDP Fare Display j
l PTA Prepaid Ticket Advice ]
| TUR Tour Booking |
[ ASR Advanced Scat Reservations j
[ TKT Ticketing ]
I HTL Hotel Booking —]
[ FQT  Fare Quatation ]
[ CKI Checkin ]
L LDP Load Planning —]
[ CGO Cargo j
[ UCS ULD Control System ]
I ACR Advanced Cargo Rating j
| * APPS Airport Passenger Processing System I
[ * TravelEase I
[ *  CargoView j
[ * CRA Cargo Revenue Accounting |
I * ARE Airline Revenue Enhancement —I
I * CRE Cargo Revenue Enhancement 1

* AR Tl kb v

2. USAS PN r—vavEPa—ib

Fig.2 USAS application module
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TRISITL TTAN  F—TN

I

| -

| N I

IV r—arESa—-IA

78774 F—TN
—/I/ O,
H ey u

77V y—varesa—nLB

FT—7N

11

Tr4AN

®3 7/)5r—aryES2—ILOREG
Fig.3 Contents of application modules

7Pry—=avEPa—~-iLC

FDP | FQT

ASR | TUR

FDP | TKT

wpiopme | DIA | CAR

AAF | PRF ACR

AT RES CKI LDP ucs CGO

#BEERS | AEL | SYS | MSG | GIS | FDC | SMH | TRN

@4 PTVH—arnbsi
Fig.4 Application module hierachy
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Wi, INHRENBBEFR TV P ERTHWT, 2ORTEDT Y 7 —

YaviRBITAPNEREINTHLS,

BF7 -7 VTR EOMICHEESERESN, FusIaTRa I f Ty
¥ (FORTRAN, COBOL, Assembler) %, 77 AL TIEVI—FH 4 X, T4 AR
FELE, T—TNVTRT—TNT 4 ZEBEEER TS, 7FVr—vavEY
2a—NVOER s BARZY —-RAa—REINSBEFET—T N, /85 A—% %> T AEI
T7Vr—a vhBRTT 5, —BCERO7 7V r—yva v 2ERTHBCHLE
277V —varvID® AElEZ 3R TCraslS5h, 774N, F—=TLD—
HOER JCL % AEI 53D

o7 7V r—varORTAELIZZDEMN USAS DT RTDa— R 2%
HICEEL 2O VAT LADOER, HA, AVTFYAETIEVIHET, 077
Vr—var biBRie->Tws, AELRREFREELSFET I LR, Ik
NB53HDRJCLRNRNFGA=F T —TNEERT 2DV —LTH 5,

4, PN = a D a—I0Mitk

77V r—va MTORKEBERyr— AT &8 X:Th 30, RES-CKI, CKI
-LDP(Load Planning), FDC(Flight Data Control) -CKI, FDC-LDP, CGO (Cargo)
-LDP %, FEBEARBEEIFO7 7V r—v a VMO F— TR ER 7 74V %
fFfrlicd 8 72— 2A2BWTED, HEOHIIESEL BoTWw5, Zhik SYS
PRET NI VF Iy a VT T — S REMBEEIC L 2 b DT, SYS DAY S 4 >
7Z7ANVEROTITOhE, COBFE, T ERAEZREIO 70 s 5 AREED
77T LRT AN, VI—FEZOLTH ML LESRY, 220 ZhsiET
52—FT 4T E oK BEERLLTLY, ke, NFOFus s v /S8EP
77 MEENRZ o THTH E ol S KRR, ME—NERZ L, BT 27—
F7+—7y FEBETESRET LI L3 TH 3, .

SYSwwidR T2 &1, 2y - AMELH 22, 20D PDQ (Phy-
sical Device Queue) BEEDS Z DA V¥ 7 2 — XA 29K — T3, ZHAIOD 7075 A
BEHT - L ZDNNY 7 77 PV A, BHF—IBBAEINEF2—DHESEE R
Y EICHBL, SYSOY 7V —F> (USAS TRV 8574 TEBEDT, UTC
DEHEAVD) O—2TH5 XQON T bz Zhx CALL 7237 TLw,
D7V ST 4 7RBESNLBSICET 2% a—CEHTF -5 28AT 2, 0%
DF¥Fa—%RTD27 74 NVICT =2 2T/ EAL, HOTSYSOFa—REOHEL F
IV arvpPEBENZERIO NS 2y 3 vy REET 5, BETRND E,
USAS b5 27 v a i30S ERLT S v ¥ oy avpidgz) 22X L, 0S
DREENEEITT S, BEISAEZRAI NS VY2 vyavid, RRYSYS AV 547
D—D2TH5 XQOFF # CALL L TZDFa—WoTF—YEBMOHET. F—F5HH
RAHBNY T 77 RVALRMOHTF 2 —DFES2E52 T XQOFF % CALL 73 &,
N7 7R TF—=IBRAAENTXQOFF hdarru—A»nE2 (H5),

XQON, XQOFF % CALL 334 ¥ 7 x—RAiZiF, HFO 7l 5 2 EHERE
THEHRIEMAS 2V, T XQON 7V 257 4 PUZWM o TF—INEDNT V2
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TNy ay
VW ay

CALL XQON
O57—7

[

i PN =g
| S ay
1 | PDQ 774

l - CALL XQOFF
I XQON xq?F

| FYVIF4T 7‘):T47

I

: » O

| !

| ppQ V¥

| [ VAR 4 y
l I
: 3 SYS |
| L |
{ | 0S |
S R 20 i
OSick3t7> OSict 3 7>H 7L arnies
Y7L ar DREE

@5 PDQiIc&dFS¥ o a MOTF—935R

Fig.5 PDQ interface between transactions

vavizEshshrtwdk, TR 2BEOFETRESE NS, —DId, XQON %
CALL ¥ 2 BHc BRI 7 07 5 A LBIBIRICHET 277 Y7y ava—Frwda
— R RfbDERE R T HETHS, 77rv 7y arya—Fig, ~4XFEOT VT
>Ry NLEFITCUSAS D+ I v ¥ 27y a v 2BAlT5a—RFThHd, ZOFET
X, 77 ANEEONLTF ST Yoy aya—FaEEND, b5 DD
i3, F2—%2HERT27 74 NVCHOLLDEMB NI U2 a D77y 7v 3
vA—REBERAATBLEVLIBHODT, XQON % CALL 72RCERZIFES 1D
BAPRIEETALNENE SRV, ZOFRTR, BEZFBOF2—R/ED b
SYYryvaviREETs LI BEELLREL RS, BEBEOARNDHBELMAER
BREIDEIEN L DL, ZHMF 2SS ARRIRAHEFE F 2 —F5 120 TRAE
35,

WTFRDBEY, YVATFATFHA VEIZZS LcF 2 —BBELZOF 2 —TORM
NI VH Iy a v eORIGEH S UDRESNTWS, OMNTERE, YAT A
NRIA=F L LTI O—=NVERERESN, 7l 7500 TRIDONZ A—-F 2RV
T3, SYSOF2—BYHL I vF 2 yarvRTF—2ohhs, Horwidzhss
AoTWBFa—T7ANMET 77 Yarya—FERVHLT, OSICHLTH
WEIvHFryavOiRBE Y 72AMT S, ZOPDQICEZ NIV 7ya M
DF—ITPA VI 7 2 —RIX, 774ANTT—F 2% T 2L 0EFCHT 20E1E
BEER R > T 3,

PDQ 4 ¥ ¥ 7 = — A%, 7— & ZHUz b 5 S H I & R O KR % BRI/
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BLTELY, 7V r—vavEYa—VEOBEBNTRTIDA VI 7 2 —AT
BRI Tw3bFTRAEY, ZOF—IRBTOBEOMIC S a—nNVizF—sE
RIZX 36 2b 5. EBREBERIO7 7Y 7y —v 3 »$D FDC-CGO, RES-
CKI Lt W3 HAEbE T, —ADI— REESMUA CHELEX 258085, B
EDI—FOEERToLBETIRSHEIZIV AN, AV 7y ariZEBERET
bhifk iz, BARIEFZ FDC-CGO-FDC, RES-CKI-RES TH 3, Z D
EH2VIEEEDRS I, T—IBEERET 7V r—va VETHEREELT
WBZENSELUTWS, RES-CKI 28 LCEEET 2 &, RESIKH27—2 EH
2CKI 7027 A nERULCKIDT -2 EH% RES 7’05 A0HTEHEL TS

LSRN, TABEREFOFHE WD 7Y r—y a VDR AH
FEEVHL TS,

F—IRM, T BBRBBCLIFEEOMZ—D2DT 7Y 7=y 3 yO—IROH
BEMID 7 Y r— a YHIZEERD S b IHARENT WS I L6 &L 2SN
b3, TS558 TEoTR, V—Ra—FHEZEOFuZSL8RT27 7Y r—
YarTi, OHBT7 AV r—va v OBEERHATILHDDI—F2EL LD
BHB, IDEIRTUSI AR, BRERERD (Fus/JrBR7— 7 VICHE
ENTWVEB) kE—D2D7F Y r—vareLTHbh2d, HEOI—FIZ=>D
TV —avDlzoDBEELEERLTWS, Z0FA4 7OKEEIR, FICEBEER
BAEER S L BB SO 7 XY r—y a VRSV, Zhid, BEEERO—I8
DEFBERSORELBEEFC LS TRERENTWE I LOHEATH 3,

M2 iZRahTwad 77V 7 —v avid, USAS SBRHICRE S NIBEATIRT
BEEL T b T2V, L ICEBBBIRTSE, TORCBELTE=
—ARETOTHMENTER, DL BEBRTHRETIBENR=—XTHLT,
FOBEEERTZEICEY 2 — LT BITIFR— R L % 5 AR HIREADER
BhrbrfboTwuRiThi¥zsonw, LrL, BEFREERS 2002
—XBHN—TBEIRTHA VT B EBNTENTIRIRVI Ens, FREhEH
27 =—XDHXEDILRPBIDT IV r— a v OREEE—DDEY 2 —VRIZ
BAURADEZEMTERDT—ABNELTWS, 7e¥L, a—FEEHR7 7Y r—
aVBRBATIRRAYRERBET7572E-T, 077V r—v 3 vy HizHEMIC
I—FBERENBEICKL2TWBIDT, NYFY IR 2E0OREIRE
Uiz,

—/ Tk, BOAESREERT 272012, A THROVEES LR >TWAEA0H
%, CKI-LDP M2, EBH¥EMIZIZEDPDQ A V¥ 7 2 — AT & D F— ¥ T (T
2, AFvave LTLDP b Su ¥ 2y avpbBiECKID7 74 VDL a—F %
TORATHHEERRILNTE S, HET 77X AT 3484, LDP Fus/J Ak
CKI7u2/5 1% CALLL, #ANVva—F (2772 ALTELF—F2aEv
V7 BV 7)) Oy 7 yRIETERS (K6).

DGR, BRR37 7V r—yvarp7al s A TEEICIEYF—F Y7
PHELTTF—IOR{AERITILE, MOT7 7V r—yvarvorus s LrHEERS
LT CALL 72 W) ETHEESEY, LaL, CKI Far s anttid+sL5%
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LDP
CKI LDP 5oy as

i CALL and
AE PR b RETURN CALL ...
WE7a 774 *

CKI 774

) reeruy \
T=2 \ 2E L F— 2

O =07

E6 LDPH»d¥AL2 MzCKIZ A5 4% CALL 561
Fig.6 Direct call of CKI program from LDP program

HVTIP (High Volume Transaction Interface Package) /¥>7*(@—RFEY 2 —
L) THBEDT, #h® CALL T2 LDP FYussaizavrzyary Lzl TRV,
L) ETREDTF—I EBERC L IFBELVRIBOEETH S,

IDATY aVvHBABENTWEDIE, LDP 7 7Y 7 —¥ a Y OEBOHERL & &4
B EENHEEVIEFICLE, LDP 77V r—va vk, MiBBO3 £
RERELELSBRERNICAZ LI CEERTS 2L 2EANELTRS, ERLELK
RREPEMIILB2AD I LRELSEND D, RENEOFICES »i3 CKI O
BETHBEREESMTNEIZ L > TRESNE, ZOT —F ORBIMERD F v /Iy
7 4 (ERATEEAL) BAREWIEY, %7- LDP CRKFZHRD 774 PEBIREVIEEY
BECRAERNH 3,

PDQA4 > ¥ 7 = —ATiE, SBHED7 7 A VL THEDD I Y7 ¥ avhi7
e AT B, EECCKI 7 7 A VERUBER IS TEE RS D, b7
vavDREE T 7ANT Z2EADEDDY AT LATTHNEN, ZO7H, LDP 7o
75 np5EBECKI 7u /3 5% CALL LTRETFT— 2 2855, 7—-7X#
SHENE L o THRPNEN A v 7 LR BR[EEEI/NE 1V,

5. EFERENENILE
USAS 77U 7 —vavEY a—id, TRTHBRC VRV TEBREEZ > TW
b Citky, BEESCH S SYS BREBBER T, XV THOBEZMOT
PV —ya YR —ERATE2HEEESTVS, Lo THOT7T AV r—va Yy
DRBES a—NER->TWS, —RIEY 2 —0{biX, ToLDOHBEREREZRD
BEEr B THELDBMEY 2 —VERBRT 5 2L 2—20HE L LTRD, SYS
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Fig.11 ACB entry point table
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The Total Bus Operations System at the Transportation Bureau of Kyoto
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Abstract Mainly caused by traffic congestion, bus running operations in urban areas have been getting

1.

worse and worse. Kyoto City is not an exception. The frequent occurrence of the buses, inability to run
on their pre-determined timetables because of their involvement in traffic jams has drawn urgent
attention to improved bus service for the benefit of passengers. And on the other hand, efforts for less
manpower and quicker action are also demanded at the sales offices and bus-dispatching yards. In
response to such requirements, the Transportation Bureau of Kyoto has started to newly build a total
bus operations system.

With the assistance of communications between buses as moving objects and the computer, the system
is so designed as to help @ issue bus-running instructions in an appropriate and timely manner by
capturing accurate data promptly about how the buses are moving, @ provide a new service for waiting
passengers by informing them of approaching buses, and ® encourage the sales offices and bus-
dispatching yards to computerize more of their jobs with office automation equipment.

This report is meant to show the functions of the system and how it is operated at the Transportation
Bureau of Kyoto.
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The Estimation of the Numbers of Passengers on Airport Limousine Bus Service
— An Approach to Daily Forecasting Models
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Abstract This paper describes a method of daily forecasting to which the quantity theory I is applied and
its actual application. Variations in daily data are largely dependent on calendar information such as
year, month and day, and so the basic model where calendar information serves as explanatory variables
is utilized for daily forecasting ; then, a new model is proposed where factors inherent in the data have
been added to the original model with the idea of building a refined one which has a more explanatory
strength —— this is the method of daily forecasting which the authors are going to present in here.

In estimating the daily volumes of passengers riding Tokyo Airport Transport Service's airport
limousine buses, the authors have made available four models: the basic model, the consecutive
national holidays model where those holidays are added as variables, the lucky days mode] where those
fortune-bringing days are newly included and the AR model which deal with one-to-three-day time lags.
Although the last AR model has attained the highest-level correlation (nearly 0.9), it turned out that
the model is not fitted for long-term forecasting. Then, the adaptation to it has of the lucky days model

has resulted in quite satisfactory daily forecasting in a one-month timeframe.
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Table 1 Predictor variables of models

TN SHEAZESK AFTY
#® 1:1988 4 2:19894
A 1:18 2:28--12:128
H#HE 5] 1:18 2:2H-31:31H
BEH 1: A®@A 2:X#E[8---7: HERQ
k=35 1: S HATE 2 #KEYd
3. J&Ea%E 4 HmEaMA
{7 1:@k3HAT  2:Ek2 Hal
3:E{k1 88T 4 EK¥H
ik 5:Ekd | 6 EKRKH
7:8k1H% 8:EK2A%
958tk 3 B 10 BRDSY
RO 1: RBotL 2 KBOLLS
ALZ1HHE | 1:A%1HA% 2:kE18&UH
AKZ2B% | 1:A%K2B% 2:Kk%28%M4
K& AZTBE | 1:AETHE 2:kE7EB®M
Az8A% | 1:A%Z8HE 2: KL BHLSN
1852 1 HEIRE R (BHELR
AR 2837 2 BRIFRER (ROER
3837 3 HATRER (BEHER)

%2 FEEFREFNOEHEBEFEY

Table 2 Multiple correlation of models

e R PN | F—r i | BEMGRK | BHERER »EHERK
TCAT-RE | #F 487 77722 74676
BE:A7 N 487 .79749 .76387
K% 487 .82009 .78980
AR 484 .88784 .86877
RHE-TCAT | &% 487 .82832 .80580
PE:0/ 487 .87907 .86031
K& 487 .87926 .85983
AR 484 .92567 .91336
FE-RE | &F 486 .78733 .75844
;{7 N 486 .83864 .81280
K& 486 .84055 .81407
AR 480 .92702 .91482
BH-FE | &% 486 .79847 77133
L7 486 .85752 .83502
K& 486 .85775 .83444
AR 480 .94699 .93844




VAT NADREETH (239) 63

32 EXEF N

HEEETNOFAEPITLBOBERIZITHERENS, M1 3EERERLE
BETFNVICLBHEMB X URERTZRLIZOVDTHS, RO T 713 884F 4 H
1E»5 8412 H31H, TRIZOELIF1H»S89ETASIBDS 3 7Th3,
HAEBAMREUZ 0.83 (HHERREF A EHBMREZ 0.8]) Thot. 75 78 L VEM
BRE L VBEOERIZTTHTATHWEER Z L 23bn 3,

K16l UMOBROBERTIZRA I LICLD, UTORHOMENAKEL &
DBbohd,

® 4AX»>5 /4

@ 8A®F¥

® 12A%X»5 18410

@ 3AXR»S 4BHID

® 198942 A¥

FEROEHEMVRL DITHKKEF LV EEZ B,

B E—TCAT

4000

b
Gk e

\l’lluﬁln h'\f\w. IHHEN i
A TR S A N

ocaa—e—

2080

RER

»
ES
2—‘*.-
£
<
Y
Z
=

-2000
8374 88/5 88/6 88/1 88/8 38/9 83718 88/ 8812

R EH—~TCAT
4800
— REH
i\ kA
el AL L
B L L e R L
® ;‘l\\ Ao A A IIM 3 1\’\‘./1\\ A l'“’““l Il /\"‘A. Aashid
"‘VVVW”’WV“”WﬂyNWW W
-2."09/1 89/2 89/3 89/4 89/5 89/6 89/1

R 1 MERY (EEEF)N BA- TCAT)
Fig.1 Residual series (the basic model : Narita - TCAT)

33 Bk ETFT N
EEXETNVTHREOKRE V4 AR S 5 AHID, 8 AR¥, 12 AX» 5 1 AFIoNR,
INENT-—NT V4 —7, BEKE, ERRGOEELEZONS, 22 TZh



64 (240)

SOBEPWMYBRL o MHIK] LS HBATREEA LR, BRI — RS
BEEAETNVOBERTIEERLUTCUTO L S CREL 2.

<88F4F29H ~88E5H5H (GW)

<88FE8HI13H ~884E8H19R (BR)

<884 12H30H~89FE1838 (EH)

-8945H3H ~894&5A7H (GW)

%7z, EROBERBMPF T TRELFDRIBRZOENTWEDT, itk 3 M
LEBLTHTFIVEREL., 3AKR»S 4 BHIDOBEEREY AR Y OEHE
EHRLEEDOBARTOREL bEZ N5, HHSPABTREVWOTZEDEEITL
TBLZ LWL, 1989 48 2 A FEOBRAERRBOLOFETH S, KBOFLIF2 A
4 HThol:, HiBROBIZLEENHTWADT, 2HA22H»52H26H%T:
AEEOLIARM & L2 BB, 22720, TREOHLIZERTTFRID DIz
BT30TREL, EREOREDDIIHEATSDTHS.,

Thbb, HKEFVZERETFVIC [EK], TRKEOIL] OZ>0HALK %8
MUBEFVTH S, BKEFNVORERTIEK 2 1R 7, BEAERMREKIZ 0.88 (BH
FE SR TS H EAHRRERIZ 0.86) THAETF VLD Y, HTIREVIRRLIZ->TVS,
72720, HKEROEERIRSIRIERIATHREY, Thik, EREMOESR

B H—TCAT
4000
— MER
------- s
AT
ol A
UL RN TR VSRR
u"\ . .:\;ﬂ'«..‘. Mg o \M‘V‘\ .‘l.;“. Ak oA ;\\.’\n o 1
AR T ST Sk M (R "‘.’.'
\
-2000
8874 88/5 88/6 88/7 88/s8 88/9 88710 88711 887212
& H —TCAT
4000
— RER
1\ -~
zm_n.u;AM,Ah, :_AM,.BHHA.H TF
) A WW&}WWHNL\N% VLW
8 !
‘% l\'h\"\ lvﬁ ¢ I‘IA‘./H\\ A\ 4l“I .‘I .)“lmA A NN,
o ARV DO S Sl B AU A G
-2088

89/1 89/2 89/3 89/4 89/5 8976 89/7

[ 2 B|ERF EKREFTNV BHE->TCAT)
Fig.2 Residual series (the consecutive holidays model : Narita — TCAT)



VAP U RADREETH  (241) 65

ZEBBIEIC LY, ERCREBRRI L CEKOBEDELFRDP LT DRBE -
TW3e»ThH5,
33 KRETF N

BORE CRIBHRATIZENMCATIANS DT, HBoOBELRNT 3, BYE, FE
FATRAEHEROBERIIT 28, BERDEVHORIZRETE D/ ADRZEOHM
BEZONS, FIBRTOHMIE AR swEE2 oh30T, HBRD 18R
ZIREY DNADREOWMMBEZ SN B,

BIEADLZVHIZKE L ARBSELZ > LETHEDT, TherRTHEEMEEL
3, MERREEPER IR VfTbh v, [8A1H»58H31 AL 128
26 H»5 1 A 10 A0 LR, HEH, HiKA, BKEELZ AL |2 RELEE
L, R1D&IREHEER L. TRKE1B#%&] & AE2 B REESE OB,
[RETH#%E] & [RE8 A BRARKOBBISERT2ERTH S, Zhs 2k
EFMGEMU TV E2KEE TV ERE,

REZE TN OEMHBREIL 0.88 (HHERRE 4 HERMRRIZ 0.86) T, Hitke 7
WIZHREBBANZ E TR ELL B RV I b h s, Thbb, KREOEHIIVTV
EWnz 5,

REETFNVOBRERFNIER 3 IZRT. 757 L W BERFIZAPHLEHE2 LT
2521825, 1ROECHEBREEHET S L 0.6 BIRT, EERIICAENR

B H—TCAT
4000 — mEm
A -
kLALLM Y "
ML Rl W
(-3 i
0 A‘vw.\ 3 {Aw: l“"w'l Y J'"“““'J v”‘“\r"u"!
W L A |’|
B H—TCAT
4100 — pam
, | S aed
z,,,_.,n.n;AAA.‘AMv;AMfRMMA.H L
R 1L A P e
a N 4 ;\‘/'H I;E . \
0 :'\c' \\\Fv"w “\‘N VN\"I NNN v if‘\"‘(fﬁu 4‘ 11?\‘3' \"'m ;,w"ﬂl M\q\,' A M'Nv

3 BEXRY (KRETFIL RHE- TCAT)
Fig.3 Residual series (the lucky day model : Narita » TCAT)



66 (242)

RE—TCAT ##

auto—correlation

10 2 3 ) 50 )
M4 AREFNVEERTIBCHE

Fig.4 Auto-correlation of residual series of the lucky day model
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A Retrieval Language for Integrated Economic Information Service
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Electronic Databank System), # ZRZERENIT—F1X, SR AT 4 72BULTEL
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Abstract A wide range of data stored up on the Nikkei Economic Electronic Databank System

1.

(NEEDS), one of the world’s largest-scale integrated economic database systems, are widely used by the
public as well as business circles through various different forms of media. The well-known online
information service based on this databank system includes Nikkei Telecom and Nikkei NEEDS-TS.
The Nikkei Telecom service, designed for personal computer users, provides news descriptions and
numeric information in the forms of statistic tables and graphic diagrams through menu selection while
Nikkei NEEDS-TS enables users to retrieve, modify, change and analyze the numeric information
(including forecasting) in command mode.

What is desired by expert economy analysis is for them to be able to make all possible modifications
and analyses on the basis of such informétion, in excess of their simple retrieval of the stored data. The
effort to meet such requirements involves the addition of a large repertoire of arithmetic and output
commands, and has to assure high flexibility in the processing of combinations of those commands. This
has led us to develop an object-language type of application for the retrieval of NEEDS-TS’s micro
economic data, which deals with entered commands in an interpretative manner.,

This paper describes both the software structure of the Company Area Market Program (CAMP), a

software item for micro economic information analyzing, and the mechanism of psuedo code execution.
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Fig.5 Block Diagram of CAMP Program

TERRY, RECTRKEZMBFL LRI I LRREHLRY, OAZEMa—FOH
TR, N—F Y 27HE2BARBIFHATEZZ L2 ERET BT L.

UNISYS A ¥ ) —XBRINAIVEa— Y DHTOREPRAI Yy 7 A H =X L%
RALaYEa—-5ThHS, BBEEKRIEX o7 FVvALERTHY, V—Ra—F
PHBNEERBT IRV yva /) —Tvar2 20 $BRETT S, K=Y
YVa e )—Fvara—RFOETR, Bty A TRAS v D27 — RoEEL
YA (A, BVYRY) ODEREIERLLEEFETTZ (K6).

CAMP DETHEER, N—F 7z 7HEL2TE3HWI Y 7 MURKEL, X5 v
AHZZLC L DEEBEE Y-V T I VOBERICEVERLTVS, ©LIT,
Bla— FERIER=Y v ¥a e/ —F—¥a VyTHREL:.

4.1.1 HHEIxr—<v b

WMERLIYITN (A P ~T VI TNVETORALEETHRT, EMEECRENG

BEa7 FVAHREBALTWEDTLIYIIVTHY, u—FHdBETIHE
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ALGOLxX A r= B + C * D
fuE SeR R 33 B

//\\\\\

by 7xT VALC v VALC MULT AMC STOD
S A4 B D
{A,,;,.zy INV B c H D |1 [C*D B+C#D IRWA INV
Bvy2s | INV INV B C B INV B+C*D INV
AE 7
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A |3 a |Rpa A |Ba | 3 a | [ a Hi{srce
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R 3y VRO
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STOD : Ei%il%
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Fig.6 Movements of STACK

BRLOEGSHRIGEBLE7 FVAMELBERD I~NTY S IV THERENS (R
1).

AEERSORBIR, AV —IBRE7+—<v PEAKRTH B, LK
CAMP Tiz 2 — FFIEDOEHMR L, BRO 7 F v AZRHLRICN U TREKME 2572
BRERAVLIE,

4.1.2 F—9BBHHL—T >R

CAMP THRET 27— BHOEARIZ, 3.2 TR LB 3RTHEETH 5.
LHLEdS, MRLEZF—FCRETFT—IDBFEELRZVT —R (REBIARLT
WHEWEAE) PIBEF—IDEI I 2WILTREASNB T bELETSE. Zho
DF—F REGN—7 (&, HE, M) oFTERET B, I ozl
By —> Y ARMEIHZLEND o1, BREY—7 VR, HT0HEHMa—-FOE
ABZEL THET 3,

4.2 BUlO—FETAHZXA

SRR & N T — FFD3TIE, EHBTFE & RUNCTRL eFdhs A >~ ¥
FUY e —F 2L o TEITLEIEDBZENSD,

RUNCTRL i3, A% v 7##E0%H2BRCFATEOTYA—v7a—-1%
AwTwwa, RUNCTRL 0K 2K 8 27,

K% 27 BIBUYRYEERL, RITEREERAZAVIASOREI LR
7o, 8 AROF B HBAZLKTH D, AVIRAIBNY v FTHI20EL2HET
3,

Bl — FomaER, VIAIOFERFECL > THIBE- 22872, vy
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Rl 9% — %K
Tablel Pseudo code table
MODE OP AEZYY ;Zz h <3 73 MODE| OP AE=97 ;Z/ = 3
#|# # |8 5
0 |1|ADD 1 |B+A 2 | 1|VALC | 3 |DOPEn»5ffi%7 = v ¥
2 |SUBT 1|{B-A 2 |CMPC | 3 |&#7 FLA&ER
3|MULT |1|B*A 3 [ITMC 3 |HE7 FvALER
4 [DIVD 1|B/A 4 IDATC | 3 |Bff, $7 FvR&ER
5 |[EXPN 1|Bxx*A 5 |LITC 7 | EBDER
6 |GRTR 1|B>A 6 [INXLV | 3 |BFIBEROu—F
7 |GREQ 1 |BzA 7 INXLN | 3 |@5I#3I
8 |[EQUL 1 |B=A 8 INAMC | 3 |DOPEn®7 F v A&
9 |LSEQ 1 |B=A 9 [MAXINT | 1 &k
10 |LESS 1 |B<A 10 [MININT | 1 |&/M&
11 [NEQL 1 [B=A 11 |MEANINT 1 | %518
12[LAND | 1|B AND A 12 |SUMINT| 1 |&8Ha
13 |LOR 1|BOR A 13 [STDVINT 1 |iEHemz=
14 [INDX 1 |HHESHTA YTy 2R 14 |[VARINT| 1 |5#&
15 [DINX 1 |BRFIF~5 D4V Fy2 R 15 |PCTINT | 1 |ZE#=
L | 1ltnoT |1 |NoT A 16 |DIFINT | 1 |Z88
2 |LOGINT | 1 |E#xais 3 | 1 |FORT 5 |HEZ V=TSN —7HE
3 |LNINT | 1 |#mists 2 |[FORC 5 | & n—F -7
4 [EXPINT | 1 [ep~&s 3 |FORD 5 |$AR 7 v— TN — 73
5 |[SQRTINT 1 |¥A# 4 |BRUN | 5 |fE&i508
6 |[ABSINT | 1 |#axHi 5 |BRTR | 5 |&{443U%(Ar TRUE B
7 |INTINT | 1 [ A& < 2umsik 6 |[BRFL 5 |&{43U%(Ar FALSE B¥)
8 |[PLUSINT] 1 |A0{H% 0icF 2 7 |DELT 1| 7= RypE
9 |MINUSINT| 1 |EEQfi% 0i2F 2 8 |SORT 2 |zvevy
10 [ROUNDINT| 4 |/MEAMT akizg gz L3 9 |LINK 5 | SEHFA T b~
11 |RCLINT | 1 |81 ERBILLIIAE 10 [SCPR 1|22y ==v2
12 |RCBINT | 1 |fBT#ALLASRTE 11 |POOL 1 |2—¥RITEHL
13 |[VCLINT | 1 |XM@IERALR I 12 |TRNS 4 |¥—2 2V RHA
14 [VCBINT | 1 |s$Bisittagimis 1 |1 |ExiT 1 |a—rFomT
15 |MOVINT| 3 |B8/%i 2 |RETN 1 | v—7orT
16 |SININT | 1 |IEZ 3[RINV | 1 |Ry7a—7 4 v0RT
17 |COSINT | 1 |%3% -
18 [GRWINT| 3 |fisdsnf o 5 | 1|STOD | 3 |RA(H#HE)
19 |CGRWINT] 3 |Pigmus 2 |STON | 3 |fAA(ltR#)
20 [PADJINT | 3 385 & 3 beffign 6 | 1 |WRIT 5 |F—sAFIOFEHL
21[DVAL | 1 |[4AvFy s ADF—Fu—F 2 |GRPH 1|(7774h
3 |PLOT 1| 7oy siA

ASDHIFE—FIZA, BUYRIRHERATEIFT V-V ay, AVYRIDHEHE
BT3aRv—yvay, VIRIREBTIARV -V a3y, VYRYELEE LY
WARV =Y a il TRIT S,

1) A BVPRY «FRV—YarE—F (Mode() - ZOE—FIX A, Bv
VASZEEZFERL THEE2{TY, EEMERS2 BV Y X 4I1ELTRUNCTRL i@
fAAL RUNCTRL #Hi%, ZOE— FOA RV —F ZIZEM, 578, HBEED
i FREEH D 5.

ata;* a; ODRAPUHICNTIAY v 7 DB DFI%2K 9 THHEBT 2.
2) AVYRFFRVyYarE—F (Model) - ZOE—FIX, AVIVRID
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a-er Ff 24k 7N — 713 HEE | $KPEE( 6 1)
RN BN & 5 BRI 6
S0S : COM=TOKYO AND MKT 1 AND MARIN, WS £ SR EBET B,
(&4t)  (HGE) (1#) (k)
INT =(P)TO(P—5)
($1F) .
GEN:A#=NPRO/ SLS * 100 S0S THES N HHETHEE
(HHFE) (R7ELA) 2R D, HRIL6H6 T

By —FHREDAFITHNI NG,

GENERATE z=> Folila—

(%521113—]‘) ('\‘“3 )

1EZw7 A—%
———> FORC 0, 1, 5 e IN—T7HIEL1BREZHON—T
——> FORT 0, 1, 0 HBIN—7TN—T
—> FORD 0, 1, 5 W 7N — 75 & 5 MR E To 6 L —7
ITMC SLS HE #HBELBofE
CMPC Ci i HFENLHEEE
INDX 5 B i HEBORELEOBRINT—2 2T 7R
BRFL Br7kvz| . 0, SIS, T 7L ADMRT— 5 OFFUHHRETE Y
AL U R ZI13TRUEd=— 7 &1L, FALSETh i orik
paTCc _ Di BERFIT— 2§ WE &R
DINX RN TF—2 i AT — M E R,
DVAL By7F—s%Av 2 A 2IZRA
ITMC NPRO H S RRE o
CMPC Ci
INDX 5B
N T — M
EIEI& Dlj3r7’1~1/1 o\ m
DINX
DVAL
DIVD NPRO/SLS # i#i§%
LITC 100 AV 22 ZIZEHI00 £ KA
MULT NPRO/SLS?#5R12100% Fii
L— STOD AV VA FOBEHR PIEN T TIZRA
'——— RETN BN — 7D
RETN HENL—7 DY
POOL 1HGOEREF2—HFIFRNAE TRENDI ) TIZRA
RETN e —7nfE
EXIT a-ey F&T

7 BE\0— FoRTER

Fig.7 Execution process of pseudo code

HBEETTZHDOT, BRBRACAVIAZZEMINE, ZOARVY a3 vk
TLREE, RY v 7 OEEDZWOTHEREHE (START) KRY., ZDE—
K O&4EI I3 AR A (LOG, LN, MOVE %) L s BEEE NOT, #fHEo
— R4 DVAL 3% 3,

LN (a) DBzt T2 A5 v 7 DB E OFI%2 K 10 THEET 3.

3) RF¥ v IHEFREANL—Y 3 vE—F (Mode2) - ZDE—FRFAVIRAIEZ
HELIRT7RVAZRATRZEE, AVYVXIORERE2{TS. AROF OHZEIZ &
DAVIRAIBEBTHNEZFDEETAVIAFTIZRATS, AVYAFTIINY
v FTHhE, RUNCTRL 2BED AV YA ORBLBOEE T A—F &
LTV A—¥7a—nT3, a—-NVE3NLBREBLYYRAICI—LEIOAVY
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REAL PROCEDURE RUNCTRL( B,ARCF );

VALUE  B,ARCF;

REAL B;

BOOLEAN AROF;
BEGIN

REAL A;

START: OF := REAL(EXCP,1);
CASE OP.MODE OF

% B REGISTER

% A REGISTER
% OPERATOR CODE FETCH

BEGIN
BEGIN % MODE 0 OPERATOR
EXCP := EXCP+1;
CASE OP.OPNO OF
BEGIN
B := B+A; % ADD
B := B-A; % SUBT
END;
END;
BEGIN % MODE 1 OPERATOR
EXCP := EXCP+1;
CASE OP.OPNO OF
BEGIN
A := LOG(A); % LOGINT
A := LN(A); % LNINT
END;
GO START;
END;
BEGIN % MODE 2 OPERATOR

IF AROF THEN

BEGIN A:=RUNCTRL(A,FALSE); GO START END;

EXCP := EXCP+1;
CASE OP.OPNO OF
BEGIN
A := VARY; % VALC
A := COMPANYC; % CMPC
A := ITEMC; % ITMC
END; :
AROF := TRUE;
GO START;
END;
BEGIN % MODE 3 OPERATOR
EXCP := EXCP+1;
CASE OP.OPNO OF
BEGIN
FORITEM; % FORT
FORCOMPANY ; % FORC
FORDATE; % FORD
END;
END;
END; % END OF OP.MODE
EXIT: RUNCTRL := B;
END; % END OF RUNCTRL

8 RUNCTRL MR
Fig.8 Program Sample of RUNCTRL

AYDHBENIE—8N, AROF BRBTHIZ2 L0 AV IVRAFIIZELrs—23N

5, BUR-m92ETISZ

Lizky, AvYASCBHOESRATE 3,

ZDE—FOEHHIZE VALC, CMPC, ITMC, LITC #0ZEHu— Fépw &
MAX, MIN, MEAN, SUM $0#AABEMNEFEND, AT v 7DHES X
T 8056 : SLS : (P) (H#& ==y A DBRFHETE L) OETAE 2K 11 THHA

T3,

4) JERY v IeF v —varE—F (Mode3)

...... ZDE—FIRAS v 7 2l

Ae I ETHAR LR TH S, A ELaw (FORT, FORC,
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az*as DEIT

B:=Ax%xB;

A:=RUNCTRL
Al as | ) N Al as (AFALSE);
B az —— B az *as
A az A az \’A az *as
B| a B| ar B ar
A ai A ai A ai
B ao | B| ao B| ao

9 A BLPRIFRL—23>»
Fig.9 A & B register operation mode

LN(a3) AT
A:=LN(A);

W W W
5

W w e
2

B10 ALSRIFRV=Day
Fig.10 Only A register operation mode

FORD), #Hfk#ér4 (BRUN, BRFL, BRTR)® SORT, SCRN &b 3, &Y
BLGSOETRMST 2R VELEEV—F v 2a—1 L, HEL—F 25
RUNCTRL #HU2—-NT3 2 LICE > THERESE TS, ZOBEEX12C
o TEHIBET 5.

5) EXIT #~X_Vv—¥arE—F (Moded) - ZDE—FIZ RUNCTRL 23
BicER S aHTH 5. ZOmHFHCE EXIT, RETN, RTNV %5,

EXIT 3 RUNCTRL # {2 £  BL Y X ¥ DA % RUNCTRL & fRA T
2, a=YREEL—F 05 H5EEDHEE/$T A5 £ LTE 2 RUNCTRL
Ra—NT B, Thickha<r FHEV—F KR o7z & & RUNCTRL ©
BEETFAMTBIELRZLOTIELL Y MY 7 E3NTERIPHETES,

RETN 3@ 05ELETH S Z L KL, RUNCTRL 213 Z b iz & o THR
DELEEL—F v icEHlERT (K12),

RTNV 3B EAHE TR A2 ETHEZE Ch o L &, RiE—EDY 7
—Fr e LTHbh, ROETFENa—FOKLY 2EKT 3., ROETHER
BiIHAALESNB EER, A VY AYITEEZRAT 5720 RTNV i3, HER
BEBUVYRAYONELFEFE L2 2 RUNCTRL 213, 20X 4 =X A, 4.4
HITEFER T 2.
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I TMC CMPC INDX IN?X
1
A| t8056 A | t8056 ) index
B sls B sls \

A sls A sls A sls A
B ao B ao B ao B ao

DATC DINX D[EX DVAL

1
A P A P
........................ )index

B [ t8056 : sis B | t8056 : sls
A | t8056 : sis A | t8056 : sls . A |t8056:sls:p A |t8056:sls:P
B ao B ao B ao B ao

DVAL

%
T8056: SLS : (P)RITHRF v 7 %HL
ITMC sls
CMPC 8056
A | T80s6:SLS INDX e o as
| (PYodit DATC Bla—Fr—4> 2
B a0 DINX
DVAL

11 R vIBRFRL—a>
Fig.11 Get a register operation mode

PROCEDURE FORCOMPANY;
BEGIN
INTEGER II,SS,UU;
POINTER LEXCP;

IT := REAL(EXCP,1);

SS := REAL(EXCP:=EXCP+1,1);
UU := REAL(EXCP:=EXCP+1,2);
EXCP := EXCP+2;

FOR I:=II STEP SS UNTIL UU DO
BEGIN
LEXCP := EXCP;
IF RUNCTRL("DUMMY",FALSE) NEQ "DUMMY" THEN ERR():;
END;
END OF FORCOMPANY;
12 #)ELEMnSy S
Fig.12 Control logic of iteration process




86 (262)

6) B ~<Lr—yarE—F (Modeb) - ZDE—FiF, AVVAIONER
fgES N DY 7ARATARCHERT 5, ZoewCidk STOD, STON 3%
D, STOD BEFHERATHI16RABA VIR R2ELEY—27F 5, STON
BRABAVIYAZOREE Y v FOF RFET S, ZRFEBOERZF—
HERAT IRPEEBROBIARCEYTH S,
7 Hhr~<~r—yvarE—F (Mode6) - ZOE—FERRRENIRS 7 7HA
BABLLTEET 3. HIGSBIVYAIDARV—yavidfEbiwn,
4.3 (FEBTHER
CAMP CHE-HEMT W37 -8, 2—FOFHERC L > TKRKELLE
T30, Hbor COLBENBEERMERET S e 3EETHS, Lo, 4H
ZRIE—DoD K& 2% (GRPTBL) 252, ZO#HRE 1RRAFIHUTAERE S
A MELEBRIZIGUTHY T 5, FONFIME (T FVAR) SRESNZDIE,
Bila— FOERTRETbhS, ZO7 FVARESHEHEBIR L > TF—F RIUbHER
la—F INDX THREIND &, 20T —FRFE2R BT 274 A2 Y 74 43 DOPE
(R v 7B LWidhs 1REELY) 7ZAfEashs (K14).
FLAZY PR IVEVYAEY b, T—F 54 TBIF(Y 78, 14 XF, 7

DOPE GRPTBL
DOPE
AR P / ADDRESS
ON
— -—:;J g
f \—/
[
GRPTBL
ADDRESS
FLL A
/ Ew b
r OFF GRPTF (A 7 7 4 /)
f \‘\ P
/ / ADDRESS
GRPTF
ADDRESS :

F4ARAINTITI—F

e 7L¥rRAEY L O0:F4A7E 1:7—7nL
SIZE | KIND | TAG |ADDRESs| * SIZE 7 n—7 Dl
« KIND F— 2 OHEFI
A « TAG F4 A7 T DR
FLELAE Y b * ADDRESS FLAIERF—TALOT FL A

M 14 ) 7RER
Fig.14 Relation of data area
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FVYAED1IY—FRE (8w ) THEREIhS,

T=2, TOTAAZVTIRELTTI7LRENE, F4AZVFIDTVE
YAE Y ik, GRPTBL AT TIZ 7 — 9 BSEET 5 2 BELOBIFTHY, DSV
BAEY bA Y ThHNE, TRVARTRENIUBIZBNE T 37—y BEFET
B2ZLEERL, QFVEVAEY ST 7T FLVAEBANY v RTHNIE, TF
VAR TCRENAEET A AZ LY FIRA— VT 7 P ENTWB I L 2EHT S, &
DLE, Y4 XWPTRENZ LY 7E%L2 GRPTBL OZ &) 724 —F LFEFRTE
NEZUT Y 7% “FEREP tv—J L, BYUZVTORBET FVAET 4 RAZ )T
DT RVAEIKRAL, VEVAEY b EFVORBIZT S, ) THERTE
Rt T F - 20— N VT3, VEVYAEY bBFTTHD,
7 RVAEHRE (¥a) Tholb s, BHLT 37— RIIRIHHEEh TH 2w
ZEREKRT S, QLAROFIRTZY 7RREREL, T—IR—R%727LALTH
WETH7—IRFpu—FT5,

@, @Dr—ARBWT, LEROLY 7HRERTE ORI, LBEYA XRHEE
ENBET “FHR V7RO —AVTUNTE, U—AT U MONRERBL)T
12 FIFO (first in first out) AN THIRT 3, FIFO X, BFRIR0CEEBATE <8I0
o) 720—-n07 v bOMNRETHIESBREBET LTI TTH2H
5,8—=NA /T MDF =AY REBMETZ2IENTEDLLVIEZHTHT
WTWws, 7, oYy 7ERFCERINLZY 7OEKZERL VML, BH
Ka—L7 7 PRIV 7 ELBEE Y 7E2RDT 309y 7 THENME I FIFO
PEREATE, WELHFETHETETSH 3,

L Lidss, HECRIOFEORARERTH 7. CAMP Tig, LoltAZ
EL)7HBEELEWRBLZZ LERu—L7 Y M BIREUBRICV ARV A 2 E
&€, AV =Xy ETRELDIRZ (Ful5 L) BIERPCETER
TEY, BRINLZYTRIRAIORTR 7oy 7HHBLIZE > THET A2 LT
XY, ZBEXYV 7RSS, A€V, BE—EROEEZY7HEETIHNS A
vy ZRBREMTE S, (REAT) LLBERDONT VAL 308

L Lidss CAMP Ci, #In{td ooz ) 7iz CAMP OETEHRT I 2 &
THTRK (DELET 2= F) XHELZWRD BRICHE T2 2Lz, 22 T—
EDORELY 7 R2HEIHRT I ZENNHEAL RS, ZOMERIE FIFO AREZE»LD
2, B—NT7 Y MNREBILHEIY 7O 10E (FH3000 7—F) oYV 7ebon
Loo—nv7o b LTBLARELE, Chitk->T, a—A 7Y MEDF —Ay
FIREMT2 500 THREKRORA T v ¥ ZRBIRERTE, VARKYAI A L
BT E I ENTET,

4.4 HT7ELIMMEDEH

CAMP THERY 3 7— 7 BHX, M« il - HHFOBHMBIBFEN TS, Zh
5 DOHMITBANB T X > TRIEE 2HET 54, HHGHEMOBEE I &> TR
SN HbDLBPEETSE. ThoDHEBR > THEONET—FRYIIE, F—F~
—ADEH T L TEE L BKREROMECPERT 2 2 & bEEETH %43, CAMP CTik 7
—FR—=ALY 7 OB, EFRS0S T AOXGTT - BHEEOAMNERFEEL,
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EITRRCHEEMI T2 2 L & LT,

I, BREFOBDETFT—FI RN ELTF—FR—AZNFEL TS, BRIZ

HEHAELTE2ET 2, BERICRHoHLUDPFEN T 3ERFEER L 22—
EHTIERL LD S, 2—VBREELLERALRE, chrfBLa~Yy 7+
A MDA VERCEE Lo — F it i Lo,

HorUdIBFRINTWAIERERR, ar SI VERRERFEEHTCH S 2 LI3FE3

T&2, LrLEansEAEEBNHEEF L L TEEShTWAEEE, a v 3 Vg
I L CERla — FMETnid v, HE Vv —7ohicEREENEET 258
i, HEI V72 —RICLLBREDI—FY 7 VAL T3 088 H 206, H
Wi o oA VR EAEBH OEM o — R{EixTE 2w,

HEIW—-7CHAFHBSFEEL REEOETFIHERITRT.

1) #fla—F ITMC, CMPC, INDX 2FEITL 7 —F R—An5ZHYURTI%2 T 7
YATD, TI2AINTLERNERXNTH-- L &, INDXDEfFL—F 2 LD
AU ZEEFUHL, B2 -T2, #la—-Fbahiza—-F
DI RTNV ThH 5, INDX 2 & h & & iz DOPE OXRAIEIZ I, 2>
RANIHEBUI—-F 2T T4 A2V TS (Fussh-avru—ny—
F) BE»iL3,

2) INDX ORITV—F Vi3, ERINTEU a2 — P 2E{T3 %729 RUNCTRL

Y-V 7T RFUCHLUERTETY, BNL T 3EEER2EL05, RINV 2
o THREZBLVYYAFIZE L £ ¥ RUNCTRL % EXIT ¥+ 2, RUNCTRL
BIRTHICB LY A DHNEEFEFELTWS, INDX L —F >0 T#, RUN-
CTRL 2 AVYRFIZRAT S Z L TRHERNICEZB ZLNTE3.80EL
FEITENTWBR Y =7 Y ADHA, 2EEUEBETIR )DOFHZEKESNS,

3) TTRKRDBENEZELTWSEZ L5, ROSE4 BRFL T DATC,

DINX, DVAL X% v 7&h %, BRFL (BrunchFalse) i, AVYR¥DE
iy b REFEL FALSE THNESKT 2, (HRERBELMEY M ¥o)

T R=ABT—F L AEERIRET 2R TC—EOL 7Y v 72 EHL
Tn3Y, F—FIR—AHFTNAYFY VI LT0EbIFTREL, 77V r—
VareuYyITERLTWRILLHF TVl MERTF—FIR—ATED
ATY TR D,

ZOHRZ, AYYV—-XALGOL TEHLTWBET7I7¥FyF v b %
JGRLIEbDTHB, 77V FUFN e 22 Y ERFHEEDRINT A 5 HEH]
RUOTENRIRXAFICREEZT L E, RB—D0DFTV—F AL, Fix
WTR Y2 22 OEEE, BCXERUE LRRNCEZEL A =X LTHS

[

4.5 R E 1t 8 8

CAMP R ZHETITHHALTELED, V7 b2 7RI D2ETBEC I VRIIL

T3, LeRoTETREBWTIE, TEA3RIVEELENI—FOERLERER

BROUVARVRY A LCEEERIZTERIL, GRPTBLRSDF—F 727 ¥ AT .
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»%.GRPTBL 023, DOPE KEETIT7T 4 A2V 7Y 2@LTCOMET FLr v
vt a—HiZrkoTEZONaV Y FFFA MNpSHLLRET—FT7 7%
ADBRBEEHENZBEFCBVTR, BHUa2—FOHEAEZ ETIRETD 3,
CAMP i3 12 a ¥ A LT - FELTWw 3 X, @I —FORTYy—7 v
ATERELZIFNEE S W,

BELOMRIZELZ H 5D, BOMBRALFITFEEENT 2. SHIIV—-T%7
BREE NV —T7 DN —7ORTARELBRIIER L A% L, DOPE IZE2EMT 5
LIZE YV EBENSESTETH S, CRIZAYY XYY EIRAS v 7D
N—FY 27 TCREFIOT 7 2 ACBOTHET Rvy vy eRs,

AvYV—XoflELT,

FOR I:=0 STEP 1 UNTIL N DO
A[I]:=B[I] * C[X];
BERDE IS8T 5 ERNTHS,
Y: =C[X];
FOR I:=0 STEP 1 UNTIL N DO
A[I]:=B[I]* Y;

LrLads, sEROA VY —XRZRBFROF v 4 AV EFLTEY, Z0O&
SRBHEEEEZ v S s v RBBELRZ>2TNS,

ZOFIEFEBLIcaw Y FT A ORBEEFIRER 15 THIRT 3.

BOlo — FOAFHRECERGSBRGYEERT 3. ThidBBEtodRMsBINnT:
BIICHZ 720 DT,  LESEHILONRATHNITRD 2 — FITHET 5, —RIEZE
THIPICRIAZB—EORETH 20 5METR RV,

Bl LT 1528w, [T8056: AORPE) »—F7 27+ AL DOPEiZ 17—
FOME LTRETHIEEOA 2V —y a vid, BMZEHRE LTI RS T L5
BETH 3,

5. SHENRE

CAMP RZEBRL 72D, — E ABAEH» 5 17 EHFR T 5. BIFKUBFOF T 882
IR, TTY CRESNB LAY — I FABERTH o2, HES, /=Y Fra v
Fa—% (PC) ®V—27AF—var (WS) OFEEL, TRz, =vFa
—FOERS TN ODOHBEERIMVAAR ECOSKEBREEZ>TE TN,
ZOHTHRENLERIE, WSFIRIZL 37—y R—ADFEERM L, WS, KR
F DAY —VD—ELTH B, BiIERZ, FA LM EDF—I NI hsHERTIDE
LE WS EQa—H7 =9 R—ZADFMMEORETH D, BHFRIEEDOSTA RV —
YavpHETHD, DFD, TVF2—FLLRI WS 2HEHALLIBKRA b E2FIA
LI MEMBEEZ ZWHAAREL L2z okzy, ZhERRSE I,
Bl — FER, ETRRZOLOE2RESIRIEE S 20N,
—FEYVARE»SRZ L, XDHLD Y F2—HEERT SR, HVLBFD
B LRMOFIABEBOLRIN L THRFEMRTHFALAS ZLEHETH
3, ZDDIFAN— VAT LADHEIPRAALBTARTH 5,
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SOS COM=T#6500, T 6702, -------- , T6701

(A3z) (EddE) (BE)

GEN A#=AORPE: (P)/T8056: AORPE: (P)

(BF2=>2)

HAEZ=  ZANLYIEEHR 1 A&7 ) o EFEE (AORPE)
* COMTERL 22 EEMt 2 ¥ 5,

m g

N

N - REw

[l
i

Bl bRl — ¥

BRUN ——
FORC

RORT

FORD

IT™MC ADRPE
CMPC COM
INDX

BRFL

DATC (P)
DINX

DVAL

BRUN —
ITMC AORPE
CMPC T 8056
INDX

BRFL

DATC (P)
DINX

DVAL

STOD DOPE.n
BRUN

VALC DOPEn «—
DIVD

STOD

RETN

RETN

POOL

RETN

EXIT

= 15 BE{tFIR

Fig.15 Optimization sequence

¥z, T—R—ZADBENLSLRS L, ROMELABEEL, BRTIE7 7Y r—
Va3 vOBEETHEL TV 3,

2RIT, 3SRIEBRLZHTRESBWT — I BEET S,
Ja—-nN\YV¥—varyOBR»eRT, Ba—F, fta—F, EHRa—FE
ZBWTHE—E 2 — FEREITHE,
TN—FD7 DT AT EEE2LEL T35,
HAHBOSMEEESREL T2,

TS, HIBAMHROBBEFERIERE 2V,
HHATRET — 2 OBREUITEETH 2.

T BEFHES T -7 DRERBTREETH 3.
ZHoDRIEIRML, F—FR=-R s A=Y AV IV AT LEBTRETEIE
W7 — Y R—ADHEAR, A 7Yz MEAT - R—ADHEABEREN D,

1)
2)

3)
4)
5)
6)
7
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SEBOERY —CEA VAT LR2EZDLE, ZZBTMESR22VTTAIL

LEETHSY, Ty F2—%, Ay bV —7, RAITF—FR=R, 77V r—¥
I VYORBEOREY LBHICEDA270 b anEONETELODT—FT 27T +D
WUPREETHS I,

6. & b 1 IC

AR IEA 49 BT, BS0EL D H—EADBBENR Y AT AIRDOTHEH
L:bDTHD, WEMICE, $Ch) s EfioEHTHS, LoLadss, B
HHLIDOYRAT LM NEEDS-TS VA7 LDH AR T 7 ) r—yva v e LTK
BLTED, 4794 2L TITERYVORFLELAS>TWSE, ZORMZA 7947
Wi, 7—F 727 F v Z2Lod) LIS ETREFEh I LR OIAELRER
THHLEZLD,

EFHC 20 LV AEH OMICFIABELS K & SEILL, ROV AT ADLEER S
TETVWAILLRETHS, BE, [BEFRY—EAVRT AJOHEELHE->TY
BHHPTHLY, BITVATLREELT 2RV ER DD EEZ, SEEETS L
BOTARBCE LD THI.

AWEFET YD, BRREFMLT —5 v 7 ROEERHEt S X Of 3R
LAY AT ADRE « BERICBLTIE WP ui Y Nty 2 7 AR R
H—EAY AT LR BEBRICEHOEERL WL,

sEw@k [1] Al5 System Support Architecture September 1986 Burroughs Corporation
1201381.
[2] A Series Algol Programming Reference Manual July, 1987. UNISYS Corp.
1169844
[3] AYV—X¥YATALAT—F77Fv 1989%5H HEz=A(H) K-311
[4] NEEDS-COMPANY CAMP &MY 7 b2 27 [V 7 b7 = 7HWI#
19894E 11 H  HARFHMELE T —5 3> 7 [,
[5] NEEDS-COMPANY ({7 —% —%& 1989 £ 9 A HARFEHML T -2 > 27/
HFEHEBN B B (Osamu Sekine) |
TR 55 4F S AF B TR E) Wrsepl s, FEREL2 |
=V AR AL, HB¥Eo7 7Y r—v = YHFICHEE, |
B HEndt sy 27 AKE WY —EAY AT LIS
E. £
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KRR PFERD NAPLPS #FHWETFHAT VIR « YRAT L
A Host Computer-oriented Videotex System Based on NAPLPS

K B F

E ¥ BEREFH#LIE NEEDS, 7V aricfRESNIBEFAIERY—ERA28RMELT
W3, ZOYAT LABRBIRV S OPDEREERTSHICE> TS, KEZERR 50 FRD
NEEDS i & 3 TSS +—E A5, 60 FROTVvaviefashz Vv arE
FA Y74 VERSTY - ERAOBIRE TH o7, HIBERS LY —IFVIZLBaARUF
BYyY—CATHD, BRIV AVDT 774 v 7BREERELLETA T Y IR« VAT
LT, FIABORRMLEDE L A= 2a—RY T VHRDY AT LTH S,

BEOYRT MILYT T 7 4 v 78EER Y a v OBEERHVTERLM, BFOF
BRERRITZ7D, SAVEEDS 774 v 7Y R—bBUNBEhoT, 2OTVEYT—
Yaryur~k LT NAPLPS 28R U708, H—EREE, A Ml NAPLPS 2> a2 —%0
B&ETHY, HNA vV —Thol.

LHPLINTIEINY I VANBAZ 2a—F ) T EnZ EHYHEBETH o ic®d, AJIOH
#F (%175~ NAPLPS @ UPF (Unprotected Field) 8§88 % {# > 72 &k X il NAPLPS 7
a—FDRRFEICEF L.

A#id 20 UPF BAFB L TOEMIIRHE, R, A NVAT LEZDOWTERLELDT
b5,

Abstract Nihon Keizai Shimbun, Inc. provides electronic economic information services for its cus-
tomers, of which ‘NEEDS’ and “TELECOM’ are typical. The way the systems for those services are now
being operated is a result attained through several development phases. The major turning point was in
a transition from time-sharing service for ‘NEEDS’ in the second half of the 1970s up to personal
computer-based online real-time processing for an additional service for aralytical information called
‘TELECOM’ in the latter half of the 1980s. The ‘NEEDS’ system is based on dumb terminals where
commands and responses are presented only in characters and letters while “TELECOM’ is a menu-
driven videotex system so designed as to make the most of the PC’s graphics technology in the hope of
its acceptance by a wider range of subscribers.

With the ‘TELECOM’ system, the graphics presentation was at first implemented with the use of
personal computer functions, but it turned out necessary to have the host computer support for higher
flexibility in maintenance. With NAPLPS employed as the protocol for presentation layers, the first-
phase effort was to imbed the NAPLPS encoder in the host system excusively for output conveniences.
But this still left unimproved the complexity of input by the personal computer, though the system was
claimed to be menu-driven. Then, in an attempt to simplify input, the creation started of the NAPLPS
decoder on the host computer, using the unprotected field (UPF) function provided by NAPLPS, This

.paper has been assembled to present several technical problems involved in the development of the

NAPLPS decoder and its extension as well as its input.
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& L & 2

BRY —CRADBFRENLT, HEZ2—HF IV Y FURYATAZRET 52012
X, UTOBHBLETHS.

) EROME

2) WHOSHME

3) ¥—3IFNDBREYE

BAREFEHLIZBR46EL D F— I NV 7y —EXRHAL, By — EA%D
ERERE 2R L&, BARFHELOBRIUERED L, TOHROBEDOGES
BEFDOH2 LA Thd, BRROEBELIZ, HAODSRNE, 5— I FVOBRE
HOBERMERICHE > TE L,

ZO=—XRXXEL Iz DHBIBI 59 F£Y —CABKBROBETVvaIYTHD, 2DV —
EREVarDT57 4y 7BEERFIALIA YAV TAIA LBRIDY AT A
THb, U VAT AR A= 2—RY 7Y, a9V FRYIUHROY AT LTHY,
FAMIRERENEZT—=F A M) —LAR2RHTI20HT, 77497, HBEREA
varoi#e L,

RA MAFORBOBE»SIF ZDEZHRIBY LA, LAy arflor
PV r—varvid, 1y r—Y%7) CEBCEYH2AATyitbol. L
“BEDOFRLD/Y 2 THROHERY —EAE” BEOXATH > 77 HHHIE,
BETNVDONRY AVIEHIGRE 2228k o7,

SORBEART VIYORNERI2HERZRELTEY, NIORE, BiGE
MECHL TR 7oy B s R@ERFE L S, ERRBANGLLI LIRS, L
Te3oT, RAVEHOTF7 4 v 7 R—1P2ITIKFHEREK . 757
49 7Y R—bEERTBICYST, FVEYF—YarvADFararkl
T, Y3 —uo v/ ) CEPT, dt#® NAPLPS, H4A(CAPTAIN)® PLPS &%
L, BEEMIZOTENE L, FV AT AOHBHNES % NAPLPS (North Amer-
ican Presentation Level Protocol Syntax) ¥R icBs &40 - 72,

Lo L—&RBIRIZ, HA MIZ NAPLPS =y a—% 288 L-—FEDAH -
oo ZRWZANR A= 2 —RRNE2RBLTWEL00D, FRANDZD, HFLD
BERCEATOR LRWA o, bBDA, SELENKRE - TREERIIL
7208, IRARERBICIZE S 2V, # 2T, NAPLPS UPF(Unprotected Field) Di#e
PHALLEEANSLEAEEZEZ, NAPLPS KR 7 a—5DOKBCEF L.
NAPLPS UPF 37V 274 7 TiRkH 24, TO7 4 —VFOESEHETIE, %
hER—R L LRICRAPIIAL, S & E2BSHRETo..

DBEZh S OHBREES, TRMAESISEEANRYATAZDOWTHRL S,

2. NAPLPS UPF

NAPLPS Gtk TREEhI VY F—Yayv_ D7 bartdhs, &
hid CEPT (8\), PLPS (W) 0O Z o rarThh, BEDSH
OEHRY—ERAERAL T LTHEYI 72 barvTh 3 L EZRALL.

BB AR IO 70 b a VOB DLW THE LR S,
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21 ¥ § L &

1 RBAEHROLERETRLTVS, ZHIREROEEDV I—b YL SRED
bOEITRL, FHAYOR (M1t “78y MERFOR”) CRECHT Z L 2R
LTWwa, 2ZTREFELSNET—5 DEEDNA b3, FIHEES & URBE
EhORIEBRFERORA VL LTHRbNEY, FLOT 7V r—YayTR,
FERAMOER (H1t) TRPEVHHRXFRFIATERY, ZOLDOEFEES, #

T7+LEFCO
Cofllmaa C lillfESs
RS
HER UL F74MFCL ESC
ESC 2/2
2?1 (F)
(F) c1
r~Y""—""\ """
: (7’7»»}\) :
Co
7w} ! |
wrwozr | ¢ N
|
A \ X
SS3
R L0 s1 s§ s52rs2 \
MU L / \
GO Gl G2 G3
(F7nb | [(F7anb | (F7100 ]| [ (F7100
B F PDI) BMXF WAL 7)
#e) #£8)

I

SC ESC ESC

2/4 2/4 2/4 ESCESCESC
2/9 2/10  2/11 2/13 2/14 2/15 (% 1BM)
(Il<‘) (F) (F) (F) (F) (F)
4/2
0 AzE (£138) | Foes
XFES T4 7 A
(1983)
|| 7/11
(321 58K) PDI 4 | J——7/10
 ——13
————5/7

(HEEBIEE, = a—AF 4 THA Y5 —7 2 —ADER{IZET 2 BEFRES S JIfY ko)
@1 7y MRBICEIIDFRINER

Fig.1 Code extension at 7-bit environment
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HEESEZTIVTZ ONB LI TR->TWS,

HERAROE (HM1%) BHERS L REES»OHRENS,

FIAER, CO, CluTFhbrOfEEE2IERE X UHL, 7, BEESED
V= NI DHRSIAT =Ty =7 Y ARERLTEODT7 7 7 4 7HBES,
bbb G0, G1l, G2, GIEBFDWTILIIFEDESEIERL, E5KXM>DT Y
T4 TEGOFLSERDO LD EFERAFOR (K1d) ~NFFUVHTZEBTE S,

Kl BLZZAr =7y —r v AERT,

®1 HEESE LUEHESIEEDLODIRAS—T—4 2R

Tablel Escape sequence for instruction of control sets and figure sets
(AFBUEME, —2—2AF4 74 v 9 —7 2 — A01EMLIZET 5 AAFRS SIRYELD)

IRy =Ty A HEShEE
s

ESC 2/1 Fs co#d

ESC 2/2 F, Cl%&

U XFHEE

ESC 1 4/2 BEXFRE
ESC I 7/12C BINXERE
ESC 1 4/9 HFR&®RE
ESC 1 4/7* KFREBE

feriL, HHEXFE (1) i, GO, G1, G2, G3ixL T, #heh 2/8, 2/9, 2/10, 2/11 TH 3,

96 XFHE

ESC 1 5/7 PDI£4&

ESC 1 7/13 VAL 7EE

ESC 1 7/10 AAE T

ESC 1 7/11 BEERETHEFE (DRCS) £4&

rrL, PREIXFR (1) B, G1, G2, G3kRLT, #heh 2/9, 2/10, 2/11 ThH 3",
PRXE (1) &, G1, G2, G3 WXL T2/13, 2/14, 2/15TH k>,

BB P XFHRE

ESC I 4/2 HAESRS
ESC I 4/0** BAERE

fefZl, HRXE (1) &, GO, G, G2, G3iTXLT, £heh2/4, 2/4+2/9, 2/4+2/1,
2/4+2/11TH 3,

* KHRAHAERHET 200 2 HOREXENH 35, 4/9 22T 3,

* IEORMEESTRZLLEG] G2, BXUGIEFRFNOFHERET) 2HOFMXELNH 2,
CHOEBLEFEER, BRORBEBVTIDTF—FMXhL B BRrNS,

o AAEHRARIEET A 00 2HDKREXENH 508, 4/2 2R3,

2.2 E B #*
EEE SRR T AV NEEROES T, B, 73 A MV EREFOLTESEINS,
Lo b TERE S M- HEABERSER SN, ZRTOBERESFEBDO2=y FX 7Y
—vrLTERBEANS, SIXXE, YH#HE b 0~10EHTEEIRS,
EERDIEEIX, 2=y PAZ V=V O/MNRIC L Z2ERBTH S0, BRR/NID
HETERCRHEIND LIRBORL, Litd> THSLOEMESLEER B,
2.3 UPF
UPFiz7 4 — AV FOB&EFHCHEBELTEY, 207 1 — P2 {FHE JHREI
T2HDOHETH S,
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=2 o7 MEBRORSI(L
Table2 Codes of shift function
(AEEREE, =2 AT 4 TEA VI -T2 -0
mEr(bic BT 2 AEMARES JIRYLD)

v 7 MREE Ty bEHE By B HEEDOIFHL
7MY S1I 0/15 0/15 G0 %2GL ~
Y779V b SO 0/14 0/14 Gl %#GL ~

S DA R LS1R — ESC 7/14* Gl ¥*GR ~
ay¥ry/v7h2 LS2 ESC6/14 ESC6/14 G2 %GL ~
ayvkvy Sy 7b2h LS2R — ESC 7/13* G2 ®#GR ~
vyFr/Sv7 3 1S3 ESC6/15 ESC 6/15 G3 %2GL ~
oy /vy 7b3h LS3R - ESC 7/12* G3 ®#GR ~
SYINYT b2 SS2 1/9 1/9 G2 (svuvxvy)
TS AX] SS3 1/13 1/13 G3 (vuayvxv?)

*LS1R, LS2R 8L U LS3REZnzh, ESC 6/11, ESC 6/12 5 X FESC 6/13 L %
HEsns, TOBRELLES L, FROYITTIOF - B SHY a2,

LT - DS R ERT 5 BT, BASSHEHE (2—2F 4 7H4 Y5 —7 =
— 2 piEdE(riz BT 3 PEFREEE JIMY) 074 —vF, REFREIZOVT
DEHRRHEET S,

2.3.1 74— F (FIELD)

FIELD 5413, B5IL7 7+ A bR 7 « — 1 ¥ 5 X W INCREMENTAL
POINT D7 icHWoNE 7757477 4 —VEEERT DRSNS,
D7 4 —V EOESE, BEF—FOHE 17y 7 & LTHENERETHEES NS,
BT — & QRO Ty 71k, 74— VFOKES, Tubb@BLEs (dx, dy) %
522 (M2). dx 2723 dy, H2VREZOEH L BREAVTRTb LW, 0%
B, FENT 4 — VRO 4T HDEZCTHEY S 2 LI ERYE X, #ERE, FIELD
ﬁ%ﬁéﬂk&u,%@74—»F@Eﬁﬂ%ﬁén%.~§Ku—9®77?47
74— RLOEZTERY, Thbb FIELD OE{TIX, ThMHOW»257 77

b8 b7 b6 b5 b4 b3 b2 bl

DI o[t [1[1]ofoJo] 74 =¥

I% 1 1 1 1

. 74— KR
M 1 1 1 !

X y
M 1 1 1 1

: T4—NFDKRES
% ! [l 1 L

dx dy

(BEBUEHR, =2a—AT4 TRV =722
otz T 5 BEFRREE FIR L)

B2 7«4—IF
Fig.2 Field
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4774 =NV EDEBELEMTT S, FIELD a2 — RIZF —F 84 bR
Bk, TIF4TTA—AER2=y PR Y — VKR L THES R, TORA
X0, 0) i3, 7272—2DFRT Y RMFIELD #xa— R FER, Fhid
74 —NVFDORELSRIEEL, TORAVBREOHERICLS, F20FRIV R
Hil, BMOKMET —5 34 MIIFROFBLEOLDICHRE N, BHENE, 77
FA4TT74—NVEDF 74V MERZ=Y VAZY—>THD, FAR 0, 00 TH
3,

2 {%:% . 3% (PROTECT/UNPROTECT)

HERHE7 + =NV F X, BREEBTEZLIC2—FBT—I2ANLEREEL
72DT 374 ATV, LORFBHEBTHS, ZhoD7 4 —VREZF—F2ANL
TeORBE LD T2 HRRFTHABREET 5.

F7aNWETR, 229 bPAZ Y —V2FEBMREINTVWS, Thbb, -9
ALY, 2=y PR Y=V EERRENWETF - 2EELLDTEILIRT
&%z, LHL, UNPROTECTfigstsE 26NN, 777477 4 —NFid
(FIELD I ko TEBINTWB L3 ) FEREL & h, 2hBE, 2—¥Fid 20
TA—NVRAZTF—F2ANTEI L, BIURFANRET 2 I LBAgEL it 3,
FERE7 4 — VPR, FIELDGYIC LD 7257 4 77 4=V F2EHL, & 512 UN-
PROTECT éar 2575 Z LiC & o T(ERAKRIMEKET 2 A€ VFHIROHFT), 11l
DTHEHRTE S, UNPROTECT M T TIZHAIEFHEY « — NV FRIC—ERE 72
BEEIERD LR 7 4 -V FEFERELT S XD LEER, 0T CiciEREL
ENTe7 4 =N FiR, FILLT 42—V FHEREBLINIFNC (BERAFTCEERL
) REEENDE, CNICE > TIHREY «+ — NV FOEEDEIBNS,

BRI 4 —NVERT 2T 477 4 —NVRE—BTBHBEITIE, FhIIEFEELS
ni-gwz, TOHFRE7 4 — NV FRNCRES L, BEREWLTF—F b 2 nllEiX
UL 2=V OREMBAEEL 25, 22—V BIEEEFHGT 2E5R, FFRE7 11—
FiZH 21HImRIE ZOFBICH > TERE D, FERB7 4 — NV FOFREAOEES LU
K& 2EU FIELDG49, BBV TEFD7 4 —VFOREZ L TEND 4GS
032U ORI + —V P HBERENLEFD, BEDIEFIR 7 4 — 1 FOE A
PBRRELT2=y bPRZ YV —vD—F LS5 —BTALFL, 2HUED 7 4 —
VIEROBRAU Y BIEEROHEIR, GBREOEFR, RVEMCHZ bR LR
3, IOEEDFVEYTF—yaryFurAB L UEET 2 REIE, ZEOS LYY
F—varyluLRLiRRIRCEREISLZTRIEZ S,

FERE7 4 -V FiL, PROTECT 4 L DV EERE T2 LNTE S, Z0mS
X, EO—IWBT 274774 —-NVFOFZHBTRTDIERET 4+ -V F2RE
T35, Vey Mafid, REEHINTWIHERE 7 4 — NV FLWWEEBT 20148
ATs3,

R 4 — N FOERIR, FEREH7 4 — L FORBL ZEBEGE LD ZRICEE
EEZBVWHOZ—FANE— ROFERE2H T2V, 20 L3 BROATTE—FIZHE
RABCEKEL, —RNCZEDT 4 A7 VA EEZHEAL TH R,
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2.3.3 UPF ORBEER
2.3.1HD7 4 =, 2.3.2HOHFEELFBT 5Ltk >, UPF 2 €& T 5
ZEeNTED, £, AABRAZYV - EicE{ D UPF 2 2L bH[EETH Y,
Fhz, FDTA—NWERA NSy FT2ZLbFENE (M3)., ZOWEEERT
32tk > TH¥% WINDOW &4 h 3,

[ 1]
—

E 3 UPF ORBERDH
. Fig.3 Example of UPF expression

%3 UPFD7+—<vy b THY, NSRTHEZ>T, SDC Tib 3, ZEAIIRZ
D7 x—<y b CUPF Th2 I LE2TRL, TOEBZEI>T, EOT7 4=V b
DARTH2pEHFL2TnE RSk,

UPF Fa— 53l b DTH 54, ThER—R L LRI DWW TLIR
k3,

3. EEEEATA

UPFEE2 Y —EAYATF AL S IR B D ICHAERY 7Y AT L2 BE
Uiz, £FERIIK4DL SR> TW 3,

vAT7 b EE{ERL VAT b
S g W O
74N O T AN

X 4 UPF BEERMTN
Fig.4 Flow of making out a UPF screen

H—t 2R

A=a—

7477

3.1 LAF7I7bT774N
ALGOL-LIKE %2 S2A<y 7 T, NAPLPS HIZ#iRL 72 b DTH 5.
ARV —AT7 7 ANV EOEBBEETRLTWS,
%7551k % 2 CHEATEE: NAPLPS AEARKTH 3.
3.2 EE{EI/N1Z
NAPLPS M2 & A7 ALGOL-LIKE Y — R 7 7 4 VEFATY 2 —Fa—
FE{ERT 5. NAPLPS BI#uZ 2 hbsEiiys b O THNITER NAPLPS o — F i
Hrah, BWZLOTHREY 2—Fa—FELUTERER 3,



AA PEHERO NAPLPS 2V EFA T v 7R« VAT A

R3 FREI—LVFEETr—=v b
Table3 Send format of unprotected fields
(BEBUEHS, =2 —AT A 7HA YIS —T72—AD
HHEALICBAT 2 REMRRESE FIM L)

Bicki e

&M (CCITT & 1)

FERET 4 — B NSR
7ay 7 T EDKE

DOMAIN

FRET 4 —1F FIELD

ZE
TEXT
POINT SET
(HBrwiE7zr—="y b
7 x7¥)
FELRTE SELECT COLOR
74—V FEHRD (BBVRIFT—E—FOIZ
XEZE 1?23 SET COLOR)

XFERT (ALZHFEIER
Y= VAREL) BIUTE
DIEEDOLD :

X &4, SPACE REPEAT,
REPEAT TO EOL

END

POINT SET

SDC

EEORYNLE, o7 4 -1k
DRITIRA Fvay

7720 AN TOBLE,

B7 4 —VETHLE,

THEAN AL ZXIBTF 720 0HB0
WEMDZ 4+ =V FIEEE R 21
EDANBE,

74—V FHREXENMEESNLTY
ZVIFEOBRYIOXFOREBDRIZ
DHLE,

BELEILRFCDOHALE,

74—V FPRECFERRERT 258
ZDAHLE,

HE7 4=V EDOBEBICLE,

ROL—YFANHFEET B4 %,
KA P OREZT BBEICLE,

FERET 4 — L FORBEREINIC
R533 5Dz b E,

(275) 99

BB VA7 Y MERBECRSNS X5 2 EWRGHR, THEHRL - R{3hT

BHshs,
3.3 AZa—-5473Y

V—CARVATLABULEDBE L A=a2—F4 75 Y HEESHh, ZRIZVAT
VhIA=RT7 74 NVERATEHED T — 7 ENCEEFERERHET 5. 20747
FVRYATLAFRZA TV ELTRT 7Y r—v a Y NOEEBFHRY — A 212

93,
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Table4 Basic structure of layout source file

# X = =
SG=xxx (nnn) ; APV =V IN—TDEBRT 5.
DEFINE HHRBEREERT 2,
KKK S Coreeevene "
ID=UPFnnn ; AZ V=V I N—THOEBEES2EHET 5.
SUBNO=nn; FTEHEOREEET 3.
FILEDNO=nn ; FIELD 2 €& T 3.

SUB [n] : PROMPT, INTERFACE; |-Riz—20%7ERE%IDRT 3.

ENDSUB [n] ;

BRANCH [n] : PROMPT ; RiZ—D0 75 v FEE % TR

75,

ENDBRANCH [n] ;

PROCEDURE xxx (yy,zz) ; RSO Y=Yy (3TN —F) RERT

3,
ENDPROC ;
CASE nn OF CASE X
1: 41
2. A2
ENDCASE :
IF &{F IF X
THEN 8
ENDIF ;
%5 NAPLPS A&480%
Table 5 Basic functions for NAPLPS
£3ps 2 2] =
ASSITANCE | ASSISTANCE ##8(a— FREF)HOA S 2ET LICEL.
BOX RAEBEHL.
CLEAR EEEHEET 3.
CONTENTS |FIELD iz AN & N7 30FF KT,
CSIZE PUTTEXT BB THER T2 XEOKRE S 2IBET 3.
FIELD AF8 (UPF) #EmE EiCB<.
INTEGER FIELD R AN S hi: BFEE2BHRE L TGET,
LINE ERETIL.
OUTPUT BRANCH EIH (2 — FREOKR) 2 R T 2R EHET 2.
PUTTEXT XN %RRT 5.
RECTANGLE |BA®E2#<.
RULE BRESIL,
SELCOLOR1 |HiR@%IEET 3.
SELCOLOR? |RiRGLEREL2IEET 3.
SUPERFIELD | CONTENTS Ba#%° INTEGER B#t & #tH L T FIELD O NE
#2VAFA=DT B,
SETCURSOR | #— Y MVuBRIEET 3.
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4. UPFIC R
UPF DS 2 B THRAR 72 LS RIEFICY Y IR b DTHS, L LEDGA%
E2D L8 EERFBRVETH B,
AT, UPF #AICY 7z - TOIBEREEIC DOVTRNRS,
4.1 Y7E@E, 77 FEmHEE
AN =D DEEHR TR L WS, HBEEAN L 25, COEKEEORX
2% 7HEHE L FATWS (E5).

E5 Y7Em
Fig.5 Subscreen

WARKA MAlX, THASEHEEANCHL TRIXRTOFER2ERLZTIIEYE
SR,
7oy FEEERE-EHA LR OETEHBETHS (K6).

6 7orFEE
Fig.6 Branch screen

4.2 R—NT7 1—Jb FH4EE
2—FPRT 4 =V FRATLEXFETC, HERE-LLFEEDIRITRLD, wiD
DPDT7 4 =NV ERRANINEXFFI 2R ORTT, 77V r—yayETRD
OBEETH B, A—87 4 =V FRE@ELCEELZWRIENZ 74—V TH 3,
COBEEICEIDANET IV r—vavA v I 72— AR RMTE 3,
H7RA—="R—=T7 4 —=NVROPITHS, RIA7 4+ —VFEEEERT S, 71— F
5 ORFIZ 74—V EFE1IOAR+ V1 "+ 74—V F#3 LEFES N3,
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SUPERFIELD(5; -

¥
1
[} N
Sy gt 2 S —a ez (CONTENS(1) &" : “& CONTENS(3)...
1
L

B7 XR—8—74—JILEDOF
Fig.7 Example of superfield

4.3 FIRYREEE
TFYARI VAT 4 —NVERIEEDO7 4 —NVRO—BTH2, ZO74—NVFigar
FE—=VT7 4=V REESTH &L, ZO7 4= VFRIZANSh(EILY, 77
vFEEEFIZCEWEY, 7V r—vayiERET I L TE %, HELP B
L, —RNCRFEEEZFEVHL WS CERTH 3.
X 8wz ZDflERT.

L 728274 —NF43
T

i il 7| ASSISTANCE(S, -
77 >+ Bifin | A>1. B>2, 1, 2, 3, 4,57 =)
|

8 PYREVRT 14— EDF)
Fig.8 Example of assistance field

TYRI VAT 4=V RE3IEZZDT7 4+ —NVR{EELTEA, B, 1, 2, 3, 4, 538
EHTHY, ThNRT I — L3, HIAOBER TSV FEEHE 1 BH»N B,
{#2s *B” OFEIR 77 FEHE 281 N0E, N, 2, 3, 4, 5 OBEIEEDO T 4
—VREELTNE IS,
4.4 7hUE21— MEEE
T7ZVr—vaYiZkoTREHETRED 7 4+ —V FOBE%2 LIz WIBEMH 3,
IDEIREE, 7P Ea— BRI >T7 AV —Yavi7 41—V RO
DI ERTBEIEMNTE S,
COBBIEL 1 DFRIZ7 4 — NV F2BHE, 0 DBFZ T 14—V F 2020,
ATTRIBUTE(#) #n:74—LVF&E
4.5 fthiE & A 18 EE
HBE7 4 NFRANLEBFEC L > TRR—SOERERVA 7Y M 2E2, Ah%
BT 2, MIzofeRT.
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7 1 | = ZDT7 AV EFE 1T D,

H
v INTEGER(1)=2 74—AF1liz2% AN

____________________ A
[}

¥

INTEGER(1)=1
T4—F1IZ1%2 AN

7B 2

———

(3, 10) (3, 15) (4, 12) (4, 21)

IF INTEGER(1)=1 THEN
B0X(3,10.3.15,1);
FIELD(2,GA"++,3,10,3,15:+++");

ENDIF :

IF INTEGER(1)=2 THEN
B0OX(4,12,4,21,1) :
FIELD(3,GB++,4,12,4,21,++);

ENDIF :

9 fhiEmEm AN NG|
Fig.9 Example of other screen input

4.6 BHRVEEHEE ‘
BET7 4=V RRADLEBBCE>TRR—VD7 4 =V IFEOEEREZ 5,
K10 ic =0 ERT,

U P F AJsisii
7R 1 o 27— ¥ ESE 1L ETS,

———
—
-

T
1
|
INTEGER(1)=1 | femmm T ]
74—=NFLIZ1EAT 4
2| e p |72
3 3
/
/
/
/
! +
/ \
A
INTEGER(1)= 1 {2%tL INTEGER(1)=2 125 L
ROW=2 275 ROW=3 tT 5.,

BOX(ROW, 13, ROW, 18, 1);
FIELD(Z, G-+, ROW,13,ROW, 18, -+ );

10 EHRYBEEIROG]

Fig.10 Example of dynamic coordinate
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5. UPF O;ERES

DI, BAREEFEHORENYL UPF BEOERA" 2IE%8> TRT.
51 AHDBEEDRE

1| BMREEF v — b/#4ﬁ(ﬂ$ﬁ+&%ﬁ) ) pe

2| &ta- F(&!S(?EE [).¢ ‘ T

3| MIRIHEE P50y -isrvn i Pon Eﬁi}‘bnnnﬁiﬁﬂfﬁﬁz yy- vy( )

4 . yymo-yymn (48 ) yynndd-yynndd (4 B)

5| BETYE 13:26 . oon EAMKRAOmeARBHES SRR ono:enn ool
6 Bﬁﬂliﬁ&nnnﬂﬂﬂﬁﬁﬂii’aéﬁnfﬁr 0 BEITLHEHRRLEW
7| WREBEEE 0 -~ pon EREHRE OonoE B8 RY £ RR

8 pam:nnn oomEEB BT LB BH Y EERTRR

9 0 BEEHERRLEN

10 {BRARKE BESFEOBARY/S70RT 1 L¥5 2.Lawn
11| KFI-FERBIIBEREI « EAHLTLEEw, -

12

13

14

15

16

17

18

19| TAB, 1l 2% —TAh—-VYNLHFBRLET. VEA—-UF—-TEBLET.

11111111112222222222333333333344444444445555555555666666666677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890

AD2DA—-R, A7V arvERANTIERBELTLOI IR VATV M2EZT,
S —FRLTANRThER S0, HEIEETES L5741 -V FERL
W7, HMiEEBEYY, HREBETY, GRRKREDA 7Ya D7 4 —VF
CREFNFRADEARAZEHHEL, S5RXT720 0250000y FLTEL, &
ta—roRBEBHETHNE, LLITHOZ7 4 —NVRFRTAZVARZ (%) BEANL,
To 3 Etta— PREOFKHFBEOHEE (FIRA) RHIT 3,

AMEEF Y — b/ A8 (E*fﬂ+lﬁ¥€ﬁ) . B . ;
&ita- i e - L TR S
lﬁf’u‘iﬁi P50 L Pnn Eﬁﬁ‘bnnnﬁiﬁﬂ?ﬁﬁ yy-vy (%)
yymn-yyna (4£ 5 ) yyuadd-yynadd (4 H H)
BRHEY 13:26577 son ANKEOmuAR B PYE XK  oan:nnn  oonE RS
Rﬂ“@tnnm&lﬁﬁiﬂ“@’& RTHRR 0 BERHERRL2W
HREBETY 0:-. 000 non ERHEREOoonE B8 TY L RR
©oa:nnn mmmﬂlﬁﬁlﬂ”ﬁtnnm&l’dﬁ!b‘l“ﬂ&Enfﬁa‘
0 BEEHERRLRW

BaBks = REGAOBAKRS S 7 0ER 1 L5 2. Lzw

AHA-KERRIBBGRAR * EARLTSEEW, o

#ig (7:-)-45#1*1:? RUHOBIFTHHE) | ;ﬁm:—lf&)\j:vcu an,
a_

i :
i[%ﬁ: F—R] LKEE 2. 455 3. 222 4. A4 5. 804 6. 0V - K 7. 62 5
V8RS O. W 10. T4 1L AHSR - £F 12,88 13 B RHG 14, K !
(15, BAABREE 16,540 17. HEPHL 18, WX FIHRER 19 KWW REY 20, MR 21, WEAE
122 /TR 23, SH1T 24. T OMRRY 25, EES 26, RMY 27. REYEE 28, $kM - /SR :
| 20, BB 30, W 31, 2030 32, AN 333813 34,82 35, AR 36, F KA. '
19| TAB, TLoeX¥—TA—YNABBLET. VAU F-CRERUET,

11111111112222222222333333333344444444445555555555666666666677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890

bt et b bk b b bt ek
OO NEWN OO0 ~1DWL & W -

5.2 LAYOUT 7 7 ILOOERL €D 1
VA7 bR ENITRIZEEBHRY 74V, Wb®w3 LAYOUT 7 7 4 VRER
T3,
LY H 2, stta—F MBS G EANT SEERED 72O TEED S
DEIRCANT S,



RA +EHED NAPLPS

PHOWRETFAT IR« AT A

31000000 /

111111

31000100 S

31000200
31000300 &
31000400
31008700 [ZAIITITT]

/
=STK(031) ;
=UPF001;

0=1;

G
D

B

ELDNO=2;

M%%W,Mmmm"-774W®§%tﬁﬁﬂx7U—VVW—?@ZWDT%%X?v

31000100 --

31000200 ---

31000300 -
31000400 ---

va (/) 0WEEEL.

SGRAZV—YIN—TDIFE., A2V =V I N—T% (&R L X7V —
YIN—TEE (RPA=2—%FF) 2B T 5.

ID i3 UPF 0EHEE. HRIZ‘UPFxxx’, Z Z Tix\¥0 UPF ANETE %D
T UPF001 &% 3,

HEZES UPF 001 0hicfE3 v 7EEOK. < 2 ik 1 EE.

EHZES UPF00l ORcfER 7 4 —V PO, 9, Stto— 1 L REER
DERLIEDLB3DT2LT 3,

YV7EEOVA 7Y FEHOT L

31000000
31000100
31000200
31000300
31000400
31000500

31000800
31000900
31001000
31001100
31001200
31001300
31001400
31001500
31001600
31003300
31003400
31003500
31004000
31004100
31004200
31008500
31008600

31000600 CLEAR

I
S5G=STK (031
1D=UPF001;
SUBNO=1:

FIELDN0=2;
UB[1];K500;

):

ELCOLOR2(7,0);
UTTEXT( T“l%f?%a Vi  F %

AL LNONE, NONE, APL) .
,0,0,"P50™, NONE, APL) ;

31008700 /7777 7

31000500 ---
31000600 -
31000800 ---

V7EEERDKEED., COUPFEMMIR 1RLLZWOTI LT3,
EEZ V7, Y7EEEROLTIEL.
AZ7—E—F2, HIRAT7 (WHITE), H8f0 (BLACK) 73,

31000900~31001600 --- EE LICXFFIE2HEL, BIDNNTIA—FIBRRTIXFEIT, B

31003300 -

1, B2 15 A= BXFF|OAEHEDOER (FhZThITH) 2i8ETS. 2
FRT 5 30FFiE 31000800 17 THHE L el WHITE THah 3, 2t
—F, HiREEOER,

AZ—%F—VF2 FiR@14 (CYAN), #F5@ 0 (BLACK).

31003400, 31003500 -+ RABEML. B, H2,37 A 3EHA(EL), H3, H487

31004000 -
31004100 --

A—F BRI (BT) £led, H5/837 A—F 531720 T 31003300 T THEL
AR E 14 (CYAN) TRAB2BY D87, 74—V FRHESEHEL ALY
7T 3.

#I—%—F 2 HiftE0 (BLACK), ##tal4 (CYAN),

#1174 —nFEBL, ANFEEAD GCOMPCODE. #3, 4,872 —2 %
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31004200 -+

31008500 .-+ &
31008600 ---

B (L), #5, W68 A—F RRE (BT) ¥ 2@EHE%EMAL. 22&
AHT B0~ FROTETNFA—F%2CLL, HEREBLTH72HHES
NIA—-FIL1%2BK,

L a—FRANTEILOOT7 41—V FERS,

;o274 —NREHL. ASIEBIXGPRD, HMBEE2ANTE 74—V FE
7e, A7V avEDOT(A—FTRBVOT)ETINIA-F20LTH, £
AHETREZVWOTESNNFA—F520LT5, boLLHT7 4=V FDOHE
“P50” OXFERANTES.

—YNEEL1 74—V FEOEHEIIEBL

Y7 EEERDOKT.

RO XS zEEIBEENS,

—
— O 00 =W kDN =

P e
O~ LN W

19| TAB,

BEAKGF v — b/ T A (IE?ME+HHKE) , U
“a-F (%ﬂk#ﬁﬁ—l) : SO s
ml’a‘JfE;t P50.. Pnn Hﬁb\bnnnﬁﬂﬂfﬁﬁi yy-yy (48)

T loeX—Ch-YNTBHLET. VE-VF-TRALEXY.

yyan-yyoa (£ ) yynndd-yyandd(££ 4 H)

11111111112222222222333333333344444444445555555555666666666677777777778

123456789012345678901234567890123456783012345678901234567890123456789012345678390

5.3 LAYOUT 7 71 VOIER ¥ D2 (T~ ar)

31001700 PUTTE
31001800

31001900

31002000 P

31002100

31002200

31002300 PUTTEXT( 7, 2
31002400
31002500 P ; 8, 8, mmm:nnn
31002600 b 5 3 %
31002700 PUTTE 0 _Hgh i
31002800 P F j
31002900
31003000

31003600 BOX( 5,12, 5,20,1)
31003700 BOX( 7.18, 7.27.1)¢
31003800 BOX(10.48,10.48.1);

31004300

Ko
oo

FIELD(3,GVALUE, 5,12,5,20, .0. 13 26" NONE,APL) ;
31004400 SUPERFIELD(4,GMOV, 0, 0,"N"&CO E.APL) ;
31004500 FIELD( .SV LUE, 218,7,27,0,0, 0 s NONE,APL):
31004600 SUPERFIELD(6,GVNOV, 0, ."VH'&COM;ND(S).NON 2 APL) 5
31004700 FIELD(7,GNONRG, ,48,10,48,0,0,71","1=,2=NON" ,APL) :
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31001700~31003000 --- FEFEY, HREBETY, BRBRKS DA 7y 3 vORFRYHIREG

WHITE T&<. 31000900~31001600 1T+ [ L,

31003600~31003800 -~ BE)FLY, HRBBEIFY, FREBEKEZO=Z201 7Y 3 YO ANE,

31004300 ---

31004400 ---

31004500 ---

31004600 ---

31004700 ---

ZHIRE CYAN T¥ 5, 31003400, 31003500 fF:RIL.

B3 74— F (BBVFE) 2BEL. 7272L, ZZCHETBOR, BR05 5
D “M” EBRWIEES, “13:26" 2772V LT 4 =V FRICEET
3,

SUPERFIELD 2R L#E4 7 4 =V F 2. BBHPEF Fv 3 VR
‘M”20 %% sk, CONTENTS BBMTE 3 7 4 — )V FORAE PR
DL, XFFIOREEEITI. “& BREEDRE, 2074 =N FIXEGLER
T T,

B5 74— F (HREBETE) 25, BHO “VM” 2BV EXEN AN
ETB, F7anbELT 0" 74— FRICEL.

SUPERFIELD 2f#RLTHE6 74—V R 2B, B57 45— RIZASHLE
REDBIIIEY “VM” 23 T7 7Y r—y a vicET,

BT74—0F (BHRIEE) 2L, F740bELT Y 274 =V EFR
ZEL, BT A—=FD “1=, 2=NOM” it “1” »M8E S hizf5iz NULL
%, 2" BHEESNLEIZ “NOM” 27 7Y r—ya Yy ic@#L, 2hllSox
FOEEINTRIE LI — T3 LR T 2,

A=Y ®D LAYOUT 7 7 4 VTCRRD & 5 B ANEEE2EELTW 3,

WO~ U &N -

10 2HEBKE RUEUPOBAB IS 708 R 1 L33 2.L%aw

19| TAB,

BARKMEF v~ b/ r A # (E!ZRﬁE'+ Hﬁﬂéﬂi)
a4a-FK (ﬁﬂfﬁﬁj)w»

wMiRE
BEHEY 13:267 pon AMKEOoBIBH T E£H5  ooo:nnn  oondE

HREBEPY 0 Co onm R ESRE OoonE BB R Y E KR
mma:nnn mnnﬂﬂﬂﬁlbiﬁﬁltnnn;&tﬁ'ﬁé!ﬂlﬁ]%inrid-

TloeX—TA-YUABBULETY, VI~V F—TRMALET,

Pon EEASmMREEE gy ()
yyno-yyon (4£ A) yynndd-yynndd (4£ 5 H)

P50;

BT @R BETY & BT RR 0 BEIRHERRLRW

BEMHERRLER2WN

111111112222222222333333333344444444445555555555666666666677777777778

11
12345678901234567890123456789012345678301234567890123456789012345678901234567890

5.4 LAYOUT 7 7A LODtERL¢ D 3 (K4t — FER)

a— FREROBEER BT 3.
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31000400 FIELDNO=11;

31000700 QUT. 2,7):

31003100
31003200

UTTEXT(11., 2."&3k 0~ K T
'%K*EA%LT(%EHEh

31003900

31004800
31004900
31005000
31005100
31005200
31005300
31005400
31005500
31005600
31005700
31005800
31005900
31006000
31006100
31006200
31006300
31006400
31006500
31006600
31006700
31006800
31006900
31007000
31007100
31007200
31007300
31007400
31007500
31007600
31007700

BOX(11,57,11,57,1);

ASSIS

BRAN

SELCOI
P

H.H

11

ry

PUT]

re

PUTTEXT (15,2,

PUTTEXT (16,2,

PUTTEXT(17,2,

L 3

UTTE

olcales)

A

SELCOLOR2(14,0);
BOX(13,6,13,11,1):
BOX(13,58 [

SELCOLOR2 (0,14
SSIST.

NAME, 13

AN&E(B.GFLAG.l1,57,11.57."21',NONDBLlB.AEL);
00;

6,13,11,NONE,NONDBLIB,APL) ;

31007800 ASS

ODE, 13,58,13,59,NONE,NONDBLIB,APL);

31007900
31008000
31008100 SET

31008200 ENDBRANCH[1]

i
e

SUP
SE

NCE( 9,

NCE(10,GI

FIELD(11,
(9
3.6);

ME,C,0,
CONTEN CONTENTS(10) ,NONE, APL) ;

CURSOR

31000400 ---

31000700 --

2 — FRBEOLDBI 74—V EE2 AEEPTOT, 74—V FBREIL LT
3.

EEO 12fTE» S 717 (1847E £ T) 2 &tta— FREO D BRANCH &
HOHEBE LTEE T 3.

31003100, 31003200 --- £#k2— FiEFEAD BRANCH BfICA 3 2 HDiEREEL.

31003900 ---

31004800 ---

31004900

31005000 -
31005100 -

&3 a— F#®EO BRANCHEEICAS N 7k 3 74— FOEEI
& (CYAN) 2835,

28— RBRBICADZ DO NVERSBT 4 —F (ASSISTANCE 7 4 —
MR BEL, “k>1"RBIDT7 41—V FIRTAZ YRS (%) BSEESANIE
BRANCH & 1 129, NONDBLIB izff L C a2 — FRE%2 T 5. Z DO
FHBAB LTI LR D,

.- BRANCH BEEZ&D#%% . BRANCH EE 1 2L, 70> 7 ik M 500

PHWS,

H5—F—F 2 HIEGBT7 (WHITE), &&E0 (BLACK) 33,

- FREOERESETT2HEEEST 5. 22Tk BRANCH EEH LFRU
HRE L B,

31005200~31007200 -+ fEELLXFFI 2 E L B E AN T 2ROER, EEI—-FO—

31007300 --

BRE,
HI—F—F2 HiEE14 (CYAN), ¥EE0 (BLACK) 73,
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31007400, 31007500 - =#tf, HMEa— FEEOANEICE (CYAN) 2%3,

31007600 -+
31007700 ---

31007800 ---

31007900 ---

31008100 ---
31008200 -

A7—%—F2 FIREO0 (BLACK), #¥Ef 14 (CYAN) 33,
SHBEHET2ODEI 74—V PR, ANShXEIRFHES
7:#% NONDBLIB icfEa v 3,

REI—F2EET2200H10 7 4 — 1V F 2L, ANS W XFEFidRE
AN 7:% NONDBLIB iz ah 3,

SUPERFIELD THE 11 7 4 —V F 2B, B9 74—V FEEW T4 —LF
DABTZ X" 2R IATHE TS, —HDOT7 4=V EDBT 5> 7 DB *
bAEEN S,

A=V NEEIT 4 —VE (RHUBIEE) OEFICEL.

BRANCH BEEHZEZDKT.

BHEOLETELTTO LS 2&ER L TLAYOUT 7 74 VREAL 3,

310081
310082
310083
310084
310085
310086
310087

00 SETCURSOR(13,6) :
00 ENDBRANCH[1) 3

00 CSJZE(1,
00 SELCOLORZ(0,14):
00 SETCURSOR(2,26);
00 ENDSUB}I]
00 /1T

31008300 --

31008400 ---

XEOQORESZ2¥EMLETE, 7V —avdhrbDOBEFEHAOHBRTIEDKR
EEINTT7ANPCROLVIBEREL, BEOLDEET 5,
A7—%€—F2 #RE0 (BLACK), HE®E 14 (CYAN) L3 3. 31008300
TERUABREDLDEET 5.

6. I AT LHER
o A7 AR ER 11 RT,
B70S T AOBEEBIBRIIRD L S IZR> TV 3,
COMS, NDL-::-wweee THFAPDI—FERETORVE S ERE—FIZT 3.

RECEIVER

SENDER---

COMS : Communications Management System, A ¥V —X®D
Avg—=Yariru—iLe VAT A
NDL : Network Definition Language, E{§ « I8KZED 2 v b
V-7 % BHETLERE

------------ NV avhesDT FA M RECEIVER T RECEIVE s h
5, RUIN-7:7F A B UPFEEIDD 5 X =2 —FHEDEE
THNIX UPF BEZ/ERKL, £/ UPFEHE»S>DF+ A T
Hhi, DECODER THATRIREL T APLAEL, 20R %
217 T, SENDER N 75" 2 H T,

------------ RECEIVER 2 5 D AETRER T TRV A VAT R b %
SEND¥2%, 2Dk &, SEND¥5 7 %2 M3t EBCDIC ThHh
{¥ CONVERSIONLIB T ASCII 2 — FAZ#i#% SEND T 3,
NAPLPS a—RThHhIEZD % £ SEND ¥ 3,

TERMFLIB :reeeeeet WY AUANSEND s RsNFR I zeHsHahs, T4
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I
|

C —1|RECEIVER

MARS

() (=20 -

* |
N ECODERLI |
1
|

B * »* * P
0 NEEDSLIB MENULIB NAPLPSLIB| | TERMFLIB

CAMP
MARS

*
CONVERSIONLIB DB

*®
M —L-‘ SENDER L

&

S FH o PRIVATE F SHARED) SHARED
WEHE BYRUNUNIT BY ALL L

11 BEFLIAVBEECATLERE
Fig.11 System configuration

*
—i| TP

9.0 00 ¢

AT

bbb, UPFEMHE, /57, REDNAPLPS 2 —-F HHWIZ
EBCDIC a— Rz ZwxEHEHEh 5,

NAPLPSLIB «+-»e++- UPF EE, /2 7%0D NAPLPS a—FRZZ TERRE N3,

NEEDSLIB:w«reoe2ee BAF—va vDERERFL TS,

DECODERLIB -+ UPFEE» S ANENTTFFAMRFLT, 74—V FES
LFFRAPEVITBET S,

CONVERSIONLIB -+ ASCII 27— F £ EBCDIC a— FD & AAO 2 — FE# %

s =

172,

MENULIB -eveeeeeeeee VAT Na—F 7 74 VvESA, BEER KEEReM07
a2 AT .

25 APL eeereveerencnnes 2—HFDATIC DL, &, 77 7%E%{EKL, TERMFLIB
~BEHT.

MENUGEN  «eoeeeee Ao —HBENBLRTVREAZ 2 =T 7ANVPOAZa—1
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An Information Service System on PC Telecommunications
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Abstract The recently spreading momentum for PC communications is at an accelerating pace. PHP
Institute has developed a system which provides a large number of unspecified subscribers with database
information by means of PC communications. The database is so built as to allow two ways of access;
one is through menu selection and the other via keyword designation, Although the service is based on
non-procedural PC communications, the easy-to-see user screen is available as a result of full-screen
editing.

The information serviced is provided in the form of either symbolics or images stored on an optical
file, allowing the former symbolic information to be obtained on user facsimile equipment through the
NTT-supplied F-net. The image information is also available to users in the form of facsimile output,
but when they want clearer prints such as photographs containing half-tone images, they can ask the

Institute to mail the output printed by its optical file device.
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A Computerized Typesetting System for Newspaper Production
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Abstract The movable printing type which has long been symbolic of letterpress and indispensable for
newspapers is about to be replaced with something new at newspaper publishers. In other words, hard
labor involved in traditional manual typesetting is giving way to an entirely new method for layout work
through dialogues with the CRT display. This could possibly be said to be a revolutionary change from
a type-setter’s craftsmanship to modern industrialization.

The new way of producing newspapers, which is called the computerized typesetting system (CTS), is
a combination of the computer and type-setting. In its early days, or in the 1970’s, the CTS first stood
far below relief printing, in terms of layout flexibility, which demanded great skills, but today’s CTS is
no doubt exceedingly above conventional printing. Based on separated concepts——that is, information
differentiated from printing, the CTS has a database into which each of the televant data are stored
respectively. The author’s belief is that such separation provides a basis which helps newspaper
publishers grow into ones fully supported by integrated information.

Focusing on an actual case at a certain CTS user, this paper describes the functions required for the

CTS and how it has been implemented.
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The Creation of a Central Monitoring Control System
at the Tokyo Electric Power Co., Inc.
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Abstract The Tokyo Electric Power Co., Inc. (TEPCO) has been working on the continued expansion of
its computer applications since its first installation of an electronic computer system in 1961. With its
form of computer utilization changing from centralized date processing at the head office to decentral-
ized processing at individual local branch offices, TEPCO’s computer networks have been growing
extensive and complicated. Now it has become essential for TEPCO to have its computer systems in
automatic operation and under centralized monitoring control for further enhanced customer services
as well as for improved reliability of the computer operation.

Studies including implementation efforts have been made by TEPCO regarding the equipment and
functions required for making automatic operation possible and also the functionality of a centralized
monitoring control system. .

This report describes how the studies have continud, what functions are regarded as basic require-

ments in addition to the related fufure perspectives.
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Abstract The actual introduction of computer mapping system has begun by virtue of the lower price and
the higher performance of computer hardware in recent times. Many Electric Power Companies in Japan
have completed the R&D phase, and have started developing of practical applications using Computer
Mapping System. Various applications of different divisions of a company can access local mapping
database through networking, which in turn could be linked to the host computer database. This would

lead to a better cost/benefit ratio.
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Fig.6 Main program of job process
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Physical Modelling and Numerical Method for
Nuclear Reactor Cold Zero Power Analysis

WARS, BE— FHE—%

E #H FETPFORBIFLRICETMOD 2 i, PEFEEOEEEEE2E LDENH 3,
BREFLRIGEBR O OOHEI - PR IR I TESCHFES N TV S, Zh5DKE
FRBENEEEF S NP LOBTCRES N TYS, BEY » 7 ) 7B EOFLOD
LI, BREIMOEROFLORICESHES 2 BEETH S,

FRIBVTIE, BARLEL3RTB LV 2RITD Y T a v —3 OYHEE 7V & BUEFRTE
ZOWTiRRS, BB EAKOFRETOREFRAVCEERIEL 7l 572012, RRHEIR
BREALL, RNEHEOFHEICE, HREERFRECRI TV Y - LT A
SRt & ARt (PCG ) AL TWw3, ERAMWE PCG 7Y X A%, BEEER
b ETWTHEILL T, _

Abstract To analyze cold zero power state of nuclear reactors, it is necessary to solve the neutron
diffusion eigenvalue problem. Many reactor analysis codes have been developed so far, but most of them
are restricted to the analysis of cores which have fully loaded fuels. The prediction of reactivity of
partially loaded cores under fuel shuffling is also important.

In this report we describe the physical modelling and the numerical method of the 3D and 2D
simulators.

To evaluate the neutron leakage at fuel-water interface accurately, we have introduced effective
diffusion coefficient. To find the minimum eigenvalue, we have employed preconditioned conjugate
gradient (PCG) method based on Rayley quotient, instead of classical power method. Practical numeri-

cal PCG algorithm has been implemented after some numerical experiments.
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2. AEFORCESTHOMEET IV
2.1 3RTEBHER
BAFEORETF NS A, 2REBAGBRRTCIERINS,

—I7-D117¢1+21¢1=71ﬁ;( VEabi+ vZudbs) (2-1)
=V DV ¢zt Zapa= 2,

D, : HEREK

Zo . RINMTEE + BT R

v - R EER

X, B S BEEA O FE MR

e I HPHEFRH

Kerr @ 305 R

g I IANFEHER =1 BB, =2 ¥
Q- THHFETOUBMEPER, Tbb D=0 & LT 1 BHEHFEARES
ns,

—V-DV¢+.>:¢=%kz¢ (2-2)

Vzﬂ Er _léfz_
TS
H(2-2) CTHRF 1 IFEBBK LIz,
FLOBERFE L, RQ-2)DEEMHE /Ky LERBEK ¢ 2RDBZLTHB. &
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Fig.1 Neutron flux distribution at fuel-water interface
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22T, ERFLTOKREREEDER»S LREE v #3451 E T%, BREE
Bizhdrb s FAEERE T2, BERFEREIACES—BRTHD, REERRS

2EIE&RR L T3,
K (2-2) DEEELIZ ABENIC, ASEHEACMZ S Z L TEELT, UTD 2 iy
573,

1) ZPEFEEEIR R (Q-2) DEHT D50 L LT, ERCE, M1TRT &
312, Ko SBRENOBBETFIHEND S, ZOMRIE E~NORHIEMEEX S,
WERIZ—EMEHD 0.3%BECHETDH 2.

2)  IEBURIRO BN - LR S D IZKDETH R 3 DT, REEE  AKEFR
FhZhOEERERT 3, BRFLERDOY S 2V —2 Tk, D—EETHS
7R (2-2) 2 & HIZMERILT 5 EXITE S,

—P2¢+B*¢=0 (2-3)
pr=tlBes=l  ype_pis

DTz &3z, KEBRBORECOREF/ T VAR ERICKRT 5 2 L
HETHY, RQ-3NEHEATHI LRI TERY,
RE-DEAY V2 EZHEACLIRAITE 1LY, BB 2HHT 3.
2D1Dnw 2D,Dy

my(%— $m)+ 2 m(¢l
+21¢1=mk121¢1 (2-4)

(FBEEm,nilznFh oy A, 2 FRAO—20OBEA Y Y 2287 .)
R(2-4) T, m BHERERNCUET 285818, dn=08, Dn=D1 L35 (0 : HFR

RT X — ), RO, fffV-DV¢dv=/fDV¢ds, BIURAy Y 2 R

LToh T DP ¢ OEFMEEER L .

R (2-4) 2RO & 5 THIRRT 5.

Ap=2AB¢ (2-5)
A NXN 7uay 7 ZEdAEEESFHMTTI
B : NXNJEAEME (non-negative definite) XH175
A EEE

R (2-5) 1%, B/NEIEME* LEBERZ bV ¢ KD ZEHEMETDH 5.

R (2-4) CHYEFREZEMLMUL, PEFHOERFGELZAVE, M1 »2obd» 5 &
51z, AT PEFRERSERBERTHEEL, E5EMUEA-RERE COPEFRE
ELGEBLTWRY, Lizdt>TAD D & LTI, YEN% D TRIKX(©2-6)TE
HT 5 EUMWBRE RN (2-4) EAT 2 LB 5.

Ax-x-D
2(1—exp (—dz - #/2)) (2-6)

x*=X/D
R (2-6) 12, KEHTOR(2-2) DIRFERD KD TP EETFH L ESRBO DHEFH

D—FGEM» SFE L, BAMNREEERT 2 L Deu/D~2.0 TH 2.
* B/NEAETE AL T Keu=1/A L% 5,

Deﬂ=
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A (2-5) < SRTFLEMFHEFFB L. BEHEOFEICRRFRES, BT
1IRTHABROMEE L LT SOR E2HA L,

STERPFLERRE Ul Ken OREBENE X 2 1R, BN, BRFLERD
YIialb—IThH3,

WED Kerr 13 1/8 A LANELHEIEEIC DWW T 0.3% LINT—HK L TWw 3,

Kest
1.00F

0.99F

0.98F

057 058 539 o5 Kert (€K 121—39)

2 R IaL—FEORELE

Fig.2 Kenr comparison

2.2 HEmHEAn 2 Xt

SWIEDHEBHEN(2-5)13, A, BOSHTHE I LEFHELTHERRAEY 24
Be L, sHHERME0 22 2o, LVBERHETE 2 2y 2 RTERTOEBR
BRLETH 5,

Ay aVv—-SHEROERTH 3 REBEZR LORBIFLRICERIT TR, £61H
BREATDHLD, b2 1EOHHEBENSIRZTHEr00Thn2ikd, £HHE
AR & G 1 RS HRRFOF LA AR TFRASAIL, BLAYEDbLRVT
EURERRNCh o T3 (K3).

Li:wel |

24 center 5|1k &
2 / center £ W 1 AH 25 &
20

1: SBlEtEA
14
12
10

8

6

4

2

i p) kX

X3 FoPssARPETF R

Fig.3 Core average axial neutron flux distribution
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Zhdrs, WEFEIEHERSMTE 2 LREL T, 3RTHEAERENE 25T
63522 enTES,
o(x, y, 2)=¢(x, ¥)¢(2)
2RE-2)IARAL, z AARESLTRRA(2-T) 2155,
—7-D(x, y)V P, y)+2(x, y)$(x, y)

=ﬁ{z(x, v) l “k(z, y, 2)$(2)dz/ [; "§(2)da

—D(z, y)(—%f—(HH%%(O)) / l H¢(2)d2}¢(x, v) 2-7
H  PLEE
(D, 2 13KODETHRE 2729 D=D(z,y), X=2(z,y) £ L)
ZZT
/ "k(z, v, 2)d(2)dz
k(z, y)=-= 7 (2-8)
ﬁ ¢(2)dz
BZE[—%%(H)+%‘§(O)] / Ji "(2)dz (2-9)
LB E, 2RTEHFEANEMLNS,
—I7-DV¢+E¢=?1;2k(1——DZ%2)¢ (2-10)

A (2-10)FLD DB Sk 3, WAEOHETIEE £ ~OMERLLTHRI 2%
HRL, 0.2%BEDCHETH S,

2 WSRO B & BEIER I 3 IRTEO%E LTS 5.

FRPLENRE U, SWITHE L 2 RITHED Kew LR EZR 4 10RT. 4T,
WL OO IREEEIZ OV T 0.4%BEDENH 5. ZOEE, 5RHHEEIC BT
BERID k HIPRYR B LR E L TH, PHETROBESMSHAN T IO EEX

Kef(z;}(ﬁ)

0.99

0.98

097% 0.8 099 Too —Kett (3K7L)

R4 2RESI2L—90BE
Fig.4 Keer comparison (2D vs 3D)
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505, 2IRTTHE L SIRTTEHED Ko 3 & S —3F % L 517, k OEEHR (2-8) 3
Ry3zbid, BALEELFETH S, k(z, v, 2) RO 1D DEFEREE 2214
T2 CeBRETH B, MBI NET 2,

3. HBDECEKIC & ZEHERBEDOLERE
3.1 HEPEERIZELZL—)—ES L
BEEMER (2-5) It 2 v—) —FiRRG-1) TEELh 3,
g(x)=(x, Ax)/(x, Bx) (3-1)
REREEE2 RS 282V — ) —FR/MEMBEcE s 1, {HEARESERT
% Z k3% Bradbury & Fletcher™iz & iRE S >,
V=Y —BOHARERZ bizR(3-2) TRIN S,

¢(2)= 24292zl (3-2)

[AERZ i, R DEERZ PNV EEZ B LBTE S,
2 RIEAB/IMERTRE & RIS, HEE 20 L IROMEBHEOER A p 852 ohiz &
E,pAMLETY—) —BERMET S LS5 TBER @ 203, p FALTDOL—Y

—HEA R,
oq_( , ax\_
o (- (3-3)
TRENDG, AG-HXAG-2)ERALT, aD 2RHBEXEES.
adt+ba+c=0 (3-4)

a=(p, Ap)(xo, Bp)—(p, Bb) (0, Ap)
b=(p, Ap)(xo, Bxo)+(p, Axo)(x0, Bp)
= (b, Bp)(xo, Axo) —(p, Bro)(as, Ap)
c=(p, Azo)(xo, Bxo) —(p, Bxo)(z0, Axo)
A (B-9) DO DM a=(~bxV/b'—4ac)/2a XIS + bSME ST 3.
HERZ b OEDF Y, 2RBRBMEDBELALTH 3.
De+1=LBpx+ rrn (3-5)
7h+1=q'(xh+1)
ERL, ABERELS &5 1088,
(i Ap)=0  i%j (3-6)
K (3-5), (3-6)&k v, BiRKDOAL%LS.

=AD& Avis _
o=ty )

HEBI%LT 2 RBA TR WIBE I, WYL EHTHARY MU p 2EEE~RZ L
KEDVETZEBBLBETHLLEINTVRY, L HARY M LOES I, BERRIZIZ
EETRVLY, 3.3HTRRZBEHP LKA T v S THRT 2.

INSDMERBMLET N Y XA ELUTIRT, FARZ MDY €y bLsE
&Y, ZHOV-FL25Tw3, WEIL—7% inner iteration, #MijL — 7%

* A BLOLENHT, P L b—HOECHTHS I LMLETHS, RQ2-5) R IOKMEEHLLTE, 2BIEHKOBE~
DHRLTETD 5,
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WU o B5E & HUEIL, ¢ (xo) FTE

BER7 P ARFENT P ED
2x=q" (x4)

FHiE~=7 b Lot
Ipxllz=1
TR
Zkt1 =Xk + apk
al22 KEHBR adf+bat c = 0D (HE+)
a=(pun Apx)(xs Bpa)—(prx Bbs)(xx Aps)
b={pw Ape)(xs Bru)+(ps Azs)(xs Bps)
—(Par Bpa) (xay Axa)—(Pn, Bzxi)(xe, Aps)
¢ =(pun Axa)(xas Bxa)— (pa Bxx)(xay Axa)
x HEAEL
lzxlle=1, g (x«) EHEL
RENZ PR
rxa1=q" (xx)=(Axx—q (xx)Bxx)/(xx, Bzxx)

BE L/ NARERHE w7

K27 FIVETE pan1= B patran
B=—(pr Arxa)/(pa ADs)

5 #E@itEic s 3EHERE EXFLITVXL)
Fig.5 Eigenvalue calculation by CG method

outer iteration LIFERZ 233 (B5).
3.2 BTAIRIC & BEE(LT
2 WERB/MURIB e e ARE 2 HEA T 258, THICHiE Lkl TEFES
MEWEL, DREPHED S LNTE S, ERMEMETYERCHLELNZ TRHE
DEFELEH S,
3.2.1 BIRERIZLB7LTY XLOEH
HTLER R ATFIDER Th 5, NHIEANTH X C X 3 EHER y=Xz itk V,3.15
DT7NITYXLRUTO &S CEHfENS,

_(x,Ax) _ (4, X'AX'y) _
q(l‘)—‘ ((i’ B::; - (!!//’ X——le—lg) (3 8)

R (3-8) RROEHERE ST 5.
Gy=AMy (3-9)
G=X"T'AX"', M=X'BX™!
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A(3-9) DHBARLET VT Y XA R KRATET.
Yrr1=ys+ ass (3-10)
Sk+1=Bse+ h (3-11)
s TAARZ Py
hiBERZ MV (WERZ B V)
HB-10)2db D xr CERETS L,
Tan=Ta+aX 'ss (3-12)
YD, ARARZ bV pe=X"Tsp EERENIZ LIC 3B,
a D 2RGBAOFELEERD 2 —BEORFETHER (3-4) 1%, EEERL THTETH
52 LNBERBCHRTES (y, Gy)=(z, Ax), (3, Gs)=(x, AX 's)=(z, Ap) %F).
Licd3oT, BIER @ 2RO 2NBIFILBEOZWIBE LRI TH 3,
EREED f ik, RE-13)°gREh 3B,

— __ S Ghis ~
A= (s, Gsk) (3-13)

he1=[Gyr+1— aMyr1]/(yx+1, Myr+1)
=X_1[Ax;.+1—qB.I‘kH]/(l‘Hl, BJ:IH-I):X—IVIH—I ED
B=— (00, AXT' X 1) _ _ (pw, AK " 7441)

(ou, ADY) (s, ADx) (-14)
K—1=X—lx—1
A (3-1) REBRIONG-N LB 2, RG-1)2b D x TERTBZLRDLS
25,
Dra1=LBpp+ K 'rin (3-15)

3.22 NMERHEDKRKE
Z I Tk, BAEMER (2-5) T B=I L LIFE IOV T, *BRAMEOIGEES
RETT %, Ar=Az DEBEEY A2 L2 24 >0, WIETIEERZ MV E o, v o,
v T %, HRAECE % REI O R/IMERIEICER U BE 0 BRaNsRE R, B/
ftR z=vn TONY LITHIOSFRMER* € CHREZ I EBHAISNTWVS, V—Y—FD
ANy TFNIROR L 2 5,

H(I)=Q"(x)=zr2xy[A—qI—q’x’—xq”] (3-16)
q’(x)=z'x,%y[Ax— qx]
R(3-16) 5 5, H(v~)=W[A—/1~I] <5,

 EH) =R (3-17)
A ZETE EHEL 72X (3-9) D~ v 21751,
’ — 2 - -1 -
H(yn)—m[c AVKY) (3-18)

yv 1 A(3-9) DR/MER
K'=A"' e 3hid, H O&GH,

¢ SfE=BKREAE/ BNERHE
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ECH (yn) =22 Avm— (1 (o)) 25t (3-19)

L h, TFHRETCRER AvaA THY, AILETHIE K'=AT" bkl
0, WBEEHEL THIENTELI LBbM S,
3.2.3 FARLIALRAX—5
ATALEEATE] K ok o v b B,
@ PEERBHEL 2B ZL,
@ TFIHTHB LIS L,
® K, K'OHEIERTHI L,
DEETHSB, K'=A" L THIBIGRIGE W, Q@D Hd» & RTHEN TR, L
ST, AN “EW” THITC, SESEERTIIE K LT3, 2 TR, B
BOE#AFEL LA EAESNIRZELAVAF—SBEHRATSIILCT S,
ARLEAVAF—HRICL 2 K OERFEZUTIRRT.
A=LDU+N (3-20)
L :xtABE%Z=10T 3 A175
D : 3175
U : dAaZEZ=10Lt 3 AT
L UDHEBEROMEIZX A LR
NELUGCHLTA tRBCHTHE I LE2BERLIEZLICIBERETHD, K
=LDU R AT “BEn” LEZ3,
LD, UOHERRD &SIk 3,

A DRFFRER ay OWVT
aijzéllih'dhh'ukd (3-21)
URE3ATHBZ 16 E2D) 13
aij=:i=lllik'dnk'uu+ Lo djieuy; (3-22)
rigsd, N(3-22) &b
dﬁ=aﬁ—glik'du°uhi (3-23)
i-1
lji=<aji_hglljh'dkh'uhi)/dii (3-24)
i-1
uij=<dij'—h2=llik'dl¢k'uhj>/dii (3'25)

K 133%(3-14), (3-15) TOBEE~RZ b VOFEH »'=K 'r=(LDU) 'r THERT 3.
COEER, L UBFRZNAT3A, L3IATHLILE2RALT, RO 2EMRIZH
DCHEBCHETE 3,

LDz=r (3-26)
Ur'=z (3-27)

HEEI AT 5 DIk (3-26), (3-21)THY, KiZ L, D, U DZD R 5 LE

2% <, LD, U QZ2HEThiXLwnwa iz s,
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3.3 7)) XLoiks
HIEiO 7 NI Y X A2 %EBFLHECER T 20N, BROb» > Tn3 1IRT
RIRCEA L7z, 8%E L 7R8I,
@ WikEEE L 2E0RE)
@ HREREDRE)
DZDOTH5, HRAME « FILET & HEAEEZ N THICHTT, DR EE K
EENCHERT 2 L e bz, BRERT7LVIY XLRHNT2 2L 2EHET 2,
3.3.1 H®AEE (RTAEALL)

BEDOIRHEMEE ¢=10"° L L1,

1) FEAIX—5 OB EOTOEENRS A -y DHEBYR 6 ITRT. &
DB TR RS SNEANCED > TEERZ FHBBESH S, Lizds> T 50 E
DERVELDORRTEREZRBIC/NE LD, ZORIEHIC 0 KT 5, 2,8
BENTNOEKEDL S, BELAROERERZFVE2TRT.

2) KRB LFERM - FEQTTIORE 2L S ¥ ROHERES R 1 TR

£
®1 THlORE SHERE (REQ)
Table 1 Matrix order vs cpu(problem @)
" inner iteration iteration cpu . cpu'/ A
1910 E#% 1% iteration | (EEfE=1)
10 1000 26 1. 0.039 0.99686
20 1000 54 3. 0.055 0.99920
40 1000 107 9.2 0.086 0.99953
50 1000 134 12.3 0.092 0.99974
80 1000 191 24.8 0.130 1.00124
100 1000 PR
200 40 379 99.9 0.264 0.99546
400 1000 648 321.3 0.496 1.04071
400 100 710 357.7 0.504 1.04211

(cpu KAEXHE)

HEARETOEBELHEOWER IR AT 5. 4K LHEOBEHITK
BO2HERIERTH S, BB ERTIELZL o7 —R (N=100) iIZDWTIXK
HThh 3,

3) HERZ bADYEy b3 1HTRRI & D12, AR MV EEYRE
BATHRRZ Mz 2y b T B I EMNRELEIRATVS, 1 TN=100D%
—RiE, aDHETY OHMBAR BT —ATHS, AARZ MDY £y
FOREE, HEERENICRET S L IRETHD, FEMCREILL:. &8, #
YLy FT20RARETHS (F2).

DR S 30~50 BB THEARZ v iV £y b T20MEYTH 2
rEzOND,

4) AHRARZ P NVOBR(L - FARZ PVEHEBET2Z LD, aldBEL
EHIT 0 PR B, AR M EBBE L B wEHCIE, FICIURT 5o
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£2 HFRARZ PV ey FOBR(EEQ)
Table 2 Direction vector reset effect(problem ®)

W inner iteration iteration cpu A
fTY1 Y E# E1 % (Ef#=1)
10 142 1. 0.99915
20 129 1.01 1.00049
25 118 0.92 1.00073
30 115 0.90 0.99979
35 110 0.75 0.99960
50 40 108 0.86 0.99988
45 118 0.81 1.00089
50 121 0.93 0.99898
80 129 0.87 0.99998
1000 134 0.93 0.99974
HEcH: 1355 11.70 0.99861
20 324 3.96 1.00064
100 50 193 2.33 0.99924
80 248 2.98 0.99619

1000 R
(cpu ABXHE)

% 3 BIEYEOVR (FREO)
Table3 Heterogeneous effect of matrix B (problem @)

. iteration
B 753 i # A
B0 108 0.99988 K¥=50
K27 by 2y b =40

B1 126 0.93502

B2 125 1.03019

B3 125 1.03160

B4 107 0.96521
Bo B1 B2 B3 B4

T2RABROBEEICHEEDO A —F —DENKREL LY, 2KRAEBAEHEZ
EHERE DR BB ENHVEREET S, 22 TR, |al<10°max (4],
le) % & a=—c/b £ L1z,

5 BODIEHEME B#&IC, Ar=ABr TB®—KTRWLHADOMREMETL
7z, ZhiE, EFFERSTETCORE (k~1.0), K (k=0) OBERXHEEL TW»
5, BRERIIRT.,
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3.3.2 RIMEB{THIRDECE
RIEE@IZ DWW T, BIUE ORI 2 BIEANRRET L 72, 3.3. VI CIRIURHE SR I
EIONVARITHoRH, I TRESMECNTANGRKE BN, £, A
RZ MDYy AR 30 &Lk,
1) EHEBMEOHE. RV RUFHEEROKE 2K 4 I1TRT.,

&4 FIEOHR
Table 4 Preconditioning effect

W | LR R R ARE | #MEARE
50 55 132
100 119 323
200 366 529
400 740 1812

BB RT3 2 L&D, HEAOBRYIRUHERBTIORL T3,

2) EENTA—F OHEBOHE: kI =100 2DV, Kz, BHE, o 8 DIX
HABOHELE 7 ICRT., BEATER, BVELOWHTHES »TEIL,
ZOBRBEEL NS HDT 5, BEOIWRKGREFEOPORFEMAHL D 3501
B ans 0, BELUHEEEEZEBRHEOPCRISHEL TW5, a, 81X
FERZ DYy MZHELTLIIRY £y b&h3, FILERFFEWES
DB, BELABEOKLSTHEY, FILERZ T ZLICLY BREREL
D 2H/NE WL RY, FTLEOMRIEFCHNTH S,

3) ¢ DWEFE -l 2RABR ad?+ba+c=0 DR LTRDSHN B,

3.3.15HT, AARZ bVOHBEETbRWE, a50 22 MHBT L
PEELL. e DHELEETREARRBUTOA4 7 —A D2 Z LBHEAL 2,
D a=0:%2h 2XABERIE SV,
® d=b*—4ac<0
@ abMEDEL L L HITHKRT 3,

@ ld>lal a=(-b—Vd)/2a

QD7 —RAiE, 3.3. 1 HTRRN X 52 1RABR L LTAHET 3, QD7 —A
X, AARZ MOBBERITLXIEEAERELZWY, HEREZEOERICX
2rEZ, FELEZBATRAARZ bV ky b RT3, @)k, 37
ETOMN2BUTHLI RS LEARTH S, BVELHEOBRET, EHEHE
PR LB ERTRREAR, FEED TR0 aBRAWA LI EITL B Y
DTH5, 2D REIL, HEBEECIZBDEEZ, a DIERRNF X5
WX BEREEBML, ARAXZ brDY Xy M 21T,

|a]> Claold| (3-28)

a DIKRENRT A= Cid, NETEBLAARZ PO Yy b HMRFE LI
HHEBL 23, BMRARETEL LHENITLEL RS, C~UPHETH 5.

@D —AF, RDZNEF/MEX VI KBEAXENDHZ ZLEEKRL T3,
CNLHEBRECLZEEZ, AANIZ VDY £y FREMZ 5.
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Protected Private Information at Local Governments and
their Computer Installation
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Abstract With an ongoing steady increase in computer installations at local governments and according-

ly with their systems getting more advanced, more complicated and larger in database size as well as
more extensive through online networking, remarkable improvement has been seen in their service to
residents and in administrative efficiency and adequacy. The enlarged database is in use where a great
deal of information connected with residents’ privacy is modified and stored up by the computer. On the
other hand, however, problems related to the invasion of privacy have certainly been caused by a large
volume of private information given by residents of their own free will or collected by the proper
authorities as demanded by law.

‘Information systems security’ has so extensive a meaning, in a wider sense of the word, that it includes
hardware breakdown, dishonesty, illegal access, failures in communications devices and unavoidable
natural disasters. In our attempt to fight against such threats to information systems, it is necessary to
prevent them beforehand, and if such a threat has actually taken place, we must try to detect it at the
earliest possible stage so the loss can be reduced to the lowest level.

Besides referring to the security system of the Unisys A Series computer product line, this report
proposes how a computer system (which ensures protected private information) should be designed for
use by local governments on the basis of the author’s recent experience in systems development in this

particular field.
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Table 1 A list of general means at security guard
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The Creation of a User-oriented Library System
—A Case of its Development at St. Paul’s University
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Abstract In recent years computerization has been in steady progress in one way or another at most of
the college libraries. The objective of such efforts, in one word, would be to meet requirements for better
operation and improved user services. The successful attainment of such needs mostly depends on how
to store up immense volumes of library data, not to mention the importance of availability of well-lined
-up data processing programs called library systems. In addition, each college library generally has its
own way of library management and provides different user services, with the result that there allegedly

have been not a few cases of failure caused by the careless adoption of standard packaged software on
the market.

Amid such trends, St. Paul’s (Rikkio) University Library resolved to build its own database with no
help from others for the creation of a user-oriented library system through repeated discussions about
what computer system was best fitted to the facility users. The main applications, now in full swing, such

as library management and book-lending/receiving services, have proved very halpeful.
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An Effort for Higher Efficiency of a Real Estate Information System

&N B

E # ARYRAT AR, 4Y), BREEDLCERES WL REEFRIERES 2 7 ARIEO
VYa—yvavyyAT LA LTHEEINE,

FAVr—yvarvkLTid, RE (FEBEXE) »oA Y74 VIRREZLDRA MY AT
LYEEROBER, FERBZRITI L 2ERE LIETHERS MHEEY AT ATD
5. .

Y AT LAORHL, R (ARBEFDO Y o, FAX #8650 FAX) £ D AR
Bz TPS #3, 7—# 4183 MAPPER 5 v #3fTo T3 Z L iZdh 3. RFIAEDMK, b
SY¥ryvarBLUF—BOBMCE, NEHE - TR - BROZXAENOREF 2 HE
HMLSHRE> T3,

AR 8> Tid, MAPPER LB A ORFERBE O DICKR L 1 77— S EOEHES L,
FRES MBS EOREF I D TEFENT 5.

Abstract This solution system was initially developed as comparable to the standard real estate informa-
tion service system designed chiefly by the Ministry of Construction. This real-estate item management
system exists to mainly help the members (real estate agents) enter item information onto the host
system for registration and make conditioned references to it via their own online terminals. The system
is characterized by the fact that the transaction processing system (TPS) is adopted for input and
output processing for terminals (such as personal computers connected on the public data network and
facsimile devices linked on the facsimile network) while the MAPPER 4th-generation application
development language is employed for data processing on the host side.

In response to increases in the number of terminal users and in the volume of transactions and data,
repeated improvement efforts have been made up to the present in various aspects of the system for
higher performance, a larger capacity and a more friendly operation environment.

This report shows how the data structure has been rebuilt and what modifications have been made for

faster processing runs so as to attain improved efficiency in the data processing dealt with by MAPPER.
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HVTIP BIETICH T EEXEY -

Applications Development Support Tools in the HVTIP Environment

W& ER

B #H KBNS UYIsvaRERENELEARV—TF 4 ¥ RAT AL LTRTOS

(Real Time 0S) B & iz, 2@ RTOS DEME~—R & LT 1100 OS/RT 2E5
h, %512 HVTIP (High Volume Transaction Interface Package) ~& % QE{H5[&
#hHth, 1100 OS D—EF L L THARAENMEKCE->TWS, LerL HVTIP BETCBD
BEEEY 7 by THREOREBEXEY — iz, —H USAS (Unisys Standard Airline
System) /Sy 7 — PR EFDFEEBR S0 DAH T, —&UZ BEMINTHB EREVELR
MZH 5,
22T, 3 CHVTIPBETICBIF2EEY 7 by THECEDL->TE 1B o

REBY—NELTED LI REZABLE» 2 TIOBA»OBRE L E LT,

« FHA KR

s 7 A MK

ERAXE
oz rizky, HVTIP BT B 2EEY 7 + v = THEET LETLBELRAXE
BEERREICT 5 L L b, RS 2RBLLLHREREY — VB L URGHFELDDET
BATHDTHS.

Abstract The development of RTOS (Real Time OS) was to make available an operating system for

1.

processing large-volume transactions. The RTOS concept was the basis on which the 1100 OS/RT was
first developed, and it has been handed down to the high-volume transaction interface package
(HVTIP) as one of the standard functions supported by the current 1100 operating system. However,
it seems difficult to say that application software development support tools in the HVTIP environment
are as a rule well prepared with the exception that such tools are partially available from the Unisys
Standard Airline System (USAS).

Then, based on the past experience of having been involved in the development of application software
in the HVTIP environment, the author has chosen to make mention of what support is to be considered
in terms of designing, testing and operational environment for the requirements of HVTIP-based
applications development support tools.

This paper is intended to clarify the required functions to be provided for such tools besides referring

to some of the implemented development support tools and how they were designed.

i L & I
B4 USAS (Unisys Standard Airline System) /v 7 —YDHh R ¥ <4 X{EHEI
REEL, USASEETCI7 o4 VEEOEKEY 7 v = 7THERT> TELES
3, ERRITHE 6 B & » ASCII COBOL/AIS1100* %A L7z HVTIP (High Volume

+ AIS 1100 : Advanced Information System for UNISYS series 2200 » 1100, # ¥ 74 ¥« b3V ¥ v 3 VIEY AT ADHR
DOEAIRELYRT AT 7EMEXBRT IMEA Y FA VXBEV AT A

210 (386)
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Transaction Interface Package) B TOEKY 7 v v = 7HR 2T ML 2157,
NREB, KRFRITREEOREY 7—HROTFH « BHVATFLATHS.
FEES I COBRBCHID, BRI HVTIP BEEORARIRRLAE 2B, T4

bb, BHHTrR Y REERZY R T A (150K A7 v 7) 2BFKL, LhbETHER

&L, RFHICHOBENEREL bORIES 1213, HVTIP #EEOBRBLNEL >

B2 DTH5,

HVTIP Q@R H7: > Tk, ZOR 224525 2378, USAS Tid/ Sy 7
—VD—EWE L TRBEN TV 2BLOXBBELHE BT LE. Zh
1%, FHELED T YA > FER» o, BEEREHROEE, 7R MNERIEY -V
DIRES « FARE, AEBELERTHo. FITSHEDEEY 7 b = 7HFEE
DBART, BHRRRES X UCRTERE LA T 2 0L -3 LA L, BRE
BEREE LT E» 2IARIZT S Z L L L.

SHHVTIP 2R LUEBY 7 b2 7THEBNI VWS F 38R T 22 L 20
Dbz, B HVTIP 2 HA T 2BO—BczhidEnTh 3,

B, FWTERLEY AT LAOHBERK 1IRTED TH 3.

2. FHAL KB
$#€k®D TIP (Transaction Interface Package) R{HHULZY 7NF L AV AT A
WHE LT, HVTIP BEER2FERAL THREL Y AT ARBUT OB E?H 5.

1) YR7 LB LEORE - —DD T UV IV a v ONEE, BIUNETRE
BEWEH TS5 LE2ERT 2558, RO TIP O b L TOEBME T, #
D TIP v/ & (TPS: Transaction Processing Segment) 258IL, #
NoENAFT7 (AT Ya—l) TEIVEEL—EHOLEE{To T, ZDH
BTRETIP 70 3 AT LA Ty 70T T2 . MBRATF v 7R TZ L
7 7AnDuy 7 3ERsh, BEREROD-7 v A VREEFIND, F
DIED—=D2D LI Y7 v a yOUBOEBEEEHITEHFICB W ABETREES &
VY ANY FRORE 2 T2 4B085 5,

HVTIP T, — 0 OEERERMUTHB7 SV Y a— b7 5 4 HVTIP
TS T LN 7 ERET— REY 2 — V)RR 2P0 B 2 STl
g, 2OMT =510 7 OBFRESISHES I LBTES, £/, ZORL
BA7Ty 73 ET LW, b Uy oy a Y UHEPREEDO 7 7 4 VREESE
DY AT LR LORD2ERITEE 23,

¥BAEE HVTIP 70 /5 ANy 7 QBIT, M7 BV 22RO
BRBEBZEL 2—ETE, oY 7HOHIEOZ I ELSEETHER X
B3 BN TELI LR, YATFALARF EAEEYRER LWL,

2) a7 AMEEERRORH e —DD NI U2y a vy RN T 5K HVTIP
T ANV IETE, VrArDuy 2RESLI VIV VREBRRET S

C N7 Y —X2200 1100 TRT AV =y are Ul ARBBONY I L OHMRTIILNTES, NV IORBICLD
7uZ 5 s 7 (I-BANK), 7—2/¢227 (D-BANK) E0P3, Z0/¢0 7 RETBERO SHRITH Y, %7 EXEC »1ER
EHEE L RAR BT LD B,
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TEMNTED, $7:F—FnNv7 (DAV7) OFERLB|SHS T EMNTE B,
CDZERRERDNRALAT7THEC LB I 0¥ 7y a Bzl L, —2oD b
FrH IV avRIETERODT 7ANT 2 2 AEROEIRE L bizSar S
LAFDHBEORZITELUBER AL VTR B0, Ay P a—Y v 7HEHOH]
BoEh2Z L 28%L T3,
iLHVHP7D77Aﬁ§6#LbﬁﬁLKTWX%UmwKMmPMk
age TIP X EHMHEAT 5 ELWER) 2HEHLCEBT 5720, AEY 7
U7 —YaYROARV—=T 4 V7« YAFLDEAREFROLNL Z 0TS 2,
3) YRTLEMLEORH - HVTIP BB T, —DDEEFEORGTH 2
HVTIP 7075 ANy 7 L LTEB 7075 AR BRI EY 2 —WETE 3,
$72BHVTIP 705 ARV 23D T RTO HVTIP 7025 28y 7
SHEMATBEIENTED, H27/0SF0RFEELLES, FUF0S5 LA0OHE
ANV, BEUZYHVTIP X025 ANy 7 OBERBRE ST i ok
BRABIFEEL, EELLHVTIP 70/ 5 ANy 2 2 HALTL 20
HVTIP 7025 b3y 7 OFERSRE LTI LBIZRW, 20T & i, 25
EEBIBEETE, 2Ol A0RFNBES I LEEEKLTED,
HVTIP B AERTFUDO L it vz 3,

DED¥#H%EEZ 2 L HVTIP O, KBS V¥ 27y a VAEIEDL D O
<o KEMEREBY 7 by 2 7THECOBRNIERET 200w LS,

FETR, COREEZIVBESRILDELERELHCOVT, F¥L VXD
DEE» SR T 3.,

2.1 ICP/FCP m#i%

ICP (Initial Control Program) ki, b7 > 472 v 3 VABERHC BRI HIEID
ENZHVTIP 705502 ThHYD, v 0¥ 27 va vy b 2$BAEET> &
HVTIP 705 58> 7 ORIEBFRE2EIHT 2 RBABATORA Y Y2 -5 Th
%. FCP (Final Control Program) i3, EBAUEIEORTIEEY 21 0h
3,

ICP/FCP 2 Efff 3~ & HEEIT D\ Tid, USASEIEI K ¥ 2 £ > MW@z y 5gd s h
T3, Tho2BETSZLICP/FCPIR NS V¥ v a VIBETS %Y 7 b
TTIREoTR, ARIFAVY 7 b Y27 LTRBMHI SN2 DTHY, Bk
MERBIHHBRIEEINIEEY 7 by 2 7RO HVTIP 7075 48y 7 &
E28DTRRY, FIUY Iy a VEETI L CBIIEBBITS, LhsdRE
BEEERFE LT HVTIP X0/ 5 430 2 Th 3,

PTFiz—ficE z 5% ICP/FCP g% Rd (K2).

ICP D4
NI UV Y a VIEEIAES
AN RA w2 — TR
— I R—AFAMBESNE
EFR (Vo — V) PIR e

* ERGQ|IIIEITAT VIR, LNO0ARV—F 4>« YRFHEDA ¥F 72— Ay
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BEBWE OS5 LNy 7 ~ADIRD 5317402
FCP D#44¢

bS UV T Y g ALEEEERALE
Xy 2 — VRE - K

R R v ¥ — UR(EMnE

T = R—AFEARTESNE

2 —H o SIS

Mo UH Y a VIERTESNE (SERE)

ICP

@

| VSTINT |
[TLXFRs
@

XFR$
@4
VMRCVE
15 FCP
e P73y
St 497
No ¥ YES NGO KRR Lo
VSTTSI?/I ®
I | isuliats —— |vsTCAN
T 4
@ i
VDBOPN NO Bk YES
”m3x
Fa—rn i 9
ficbcd) K VMDBRD
Wk N ES| # iz

@
EEBLE
-

r5x 70| | XFRS

By Uiy
327
A4 @
l XFR$‘> | VDBCLS
®
VSTDRN

@ VSTINT : 7292 3 »UEMBESE  © VMDBRD ! £ 2 o £— U AL

® VMRCVE: AJ1 A v &— ¥ E5AME @ VMSEND ! # v £— #{EEK

® VSTTRM: } 7473 3 VUK THE VDBCLS : 57— 4 ~—ZANHER®THES

@ VDBOPN : ¥—#~=— 2D ERMKES @ VSTDRN : } 947 3w BsT($EZE)
® VSTCAN : F 7> %74 3 o ERIEER O XFR$ P 7 A7 7EROERG4S

X 2 ICP/FCP ##¢
Fig.2 Functions of ICP/FCP
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ICP/FCP i/NB o DBRER A2 2 ki kD, b v¥F o7y a VED
FRtA- R TAEFERLEh, YA T LAHBCB T3 RERFRCRIS>bDELEZ 3,
LiKg, ICP/FCP 23R T REWEED S B, ELEZH DV TEDT 3.

2.1.1 Za—/JEROURESRE

HVTIP B Cix, —#D HVTIP 705 Ay 7 ~GHZEL RIS, —DD b
SVY Iy arvOIBEETLSZERTCliliN, ZO—ED HVTIP Fu s s A
N IBFERTLIHREBEOD NN Y 7 AWA (Activity Work Area) LIigss,

20 AWA 4EIZ, HVTIP a7 5 Ay 7 CHBRERTE 2 S u—nn
BRE, EHVTIP 70l 5 LNy 7 QA CHERWEEROD— I VEBH SRV II> T
W3, AWARNOFRHEDREIZ, FHVTIP Fu's sy raftbiziznidzs
Bb, MUY Y e VLB IGEREROVIALIX ICP IZTITS OMNRYTH S
S, ¥R o— VAR ICPO DAY 2 ) 7 EENS 2D, ICP BN
L, YAT L3b@ENEIZFZ HVTIP a7 5 53 2712 L C AWA ¥4 X% 5k
TRETHS,

1) Zu—NVEBORESE - HVTIP 7125 Ay 7 OEERERO X 4

D7 (AWA) &, E7 A (SEGHERXICEVER) &, BREEL
7 A b (RSEG BRI LV ER) »otRahns, ICPODNYI7DELS
AV Mg, TIP ARTRZ A 77V 2> b CSSMCx* DA %HEL, HiRE
VSRV TNV EBRE R BTV A M RIEET S,

—7, HVTIP 7u '3 s8> 7 OEBRERCIE, BREL AV NCEDQY
Ol SLNY 7DDV LY TEEBEL, Sa—1"VEROEER, KA1 By
>~ 7 (void bank, ZZ/v>7) KICP DEREX AV PZEDIZV AV M
BU7RVARRB LI CEET S, 2hick ) ICP Tt iz a—n
HIEY, FHVTIP a2 S ANy 2 h s AT RS,

WERD TIP Y A7 LICHE LT, HVTIP OEBRER BT LV EIATL
5, LyL, ZoTrLRREGEREFREBERY —VERBET I LTk
b, %7 TSX 1100 (Total Support eXecutive system for series 1100 « 2200)
ZOVI7 b Y TEBRY - VEFRATAILCLIVBEHINZLOTH B,

2) Za—sOVEBORE AWA @7 a— i, SEBEME 0S5 4
o F RSB B LHERTH Y, ICP FTLEREREVMRET I,
B HVTIP 7925 s8> 2 T, a8V E5ED APPLY EXREF A1 T2B4& %
EHET DR TOMBERAECHEATEE L 2 5 HEHRIEFERTH 5, AIS 1100
BEDERO AL 53, EBLBREREERTI LT, VIV ¥Iva
YEDILEBEN B E, REFMZEETH 3.

DAz 2308 7 o — VBB O Az 2 IR 5.

D ANRAYX—YHIAHES
ICP THARATZATIA v ¥ — VREHER
ZOEFEICP K TRET DI L&D, HHEWNES 1S F Ld A TR
BIVHBATRIEL W RS,

*oxIY A XRRTEE
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® FursIuaf4vy7z—Aavbo—ER
—DOD IS VH I v a v RAETAEHVTIP a3 ANy 7HOA ¥~
$ 7 = —AERERET SR
RN L E R BN BERRE S,
« MSUW v a v A8 - B
« AJ1PID (Position ID)
cF¥EBa—F
« IAAE R
FCP 4 > % 7 = — A$HE
MUV Y g AEEEER
ER Ay - VHANBERLERE Ry 2 —VES
c AEEXHAIER, F
7u 75 ©MRFRIERBEE
RISV Iy a VREKRTRLS —HS
e VS UV Y a VETETES W HVTIP a7 Ay 7 BE
CRBOE 7SS ATREBESRELELV-F UER, F
DBEZ SN, EENEOYNMLE, KTAES L UCRERTLAEOLELZH
LORRERHTHS.
® FETH ST A — 5 BERL
BB R E 2 7HE, LBIRBIGRLC, YA AT A—FF, &
AOFHEMD SERICERE L2 T A— I BFET 5,
NS EBBETEBLTZ2OTR %L, e ZITAIS1I00CBIT B YA
F AT =7 VEZHEEL ICP I T4 v — VBRI BT NIE, BRCEE
ARER EfTHE T A —F L L THERTE 3,
@ UAREHRRERL
MO YRV a v BRANINIHRO ¥ 2 ) T 4 EHEER, WARBRED
AR B FRER E T
® [ERAv¥— VREER
B A v ¥ — VIRERORELBLEL—F Y LDA VI 7 = — AFH
i, EEXYE—YRUFERIEET 22T ), EBLET ST A
HOEDOEERA Y —VHNEEN S, FCP X T—EHENT2 0 b EAT
&5,
® FT—IR—AHE
FTCIeRRIEY, HVTIP Cid DAY 2 25| S LB TE S, Licds
STDNY 7 ERT 7 ANVDOERELTRETES LR S,
COBEERRIELT, 2E0BICE>TEERY 74 V%S0 — VGBS
BRET 5.
2.1.2 REBUIBIOTS LINY I~DIRY BT
AIS 1100 i B8V T, ISD (Integrated System Dictionary) ® TX E&EX (b2
YHIva v EETO S5 ARBRMATEEEN) BONRTIA-FERICLY,



HVTIPBUE TIZ 8 2 HAEIEY — v (393) 217

MCB 1100 (Message Control Block 1100 « 2200) i k3 AS NS V¥ 7 v a ViED
SOBEENERTEETH S, Zhid, VALTAB (VALidation TABle, TPS O{EH)
BRiE-BHEEER) CHIGLLICP J LR S HEECH 5, HVTIP 2B Ti3,
ICPDAEMRAL »7ar 55 LTERE M, VALTAB Ltisftizoh s,

BEBUESOT I LN 737477 VES L7 &S (L#iZ 1lbbbb F5 &
B3 TRES D, HVTIP B W Tid, MCB 1100 X 81 2 #BIED 4313, Fa
—/—F,vy7RAa¥—, REETRME, VALTAB E&FROGEHETOIRY 20
2T, BEBLE SO S5 5Ny 7 ~AOIRD FOHEEIR ICP IR 3 DR YR
E2HThHS,

AIS1100 DY AT LT — TNV EHERAL T, AHA Yy e —SHOEBRGET S 3 —
F (DS — F B8 T) & lbbbb HEXIET — 7V E2ERL, ICPIZTF—7 N
2EEL, EHRD S EERT 3,

¥lz, COT—TNWERFETHILIRED, RAF T« b U¥I7 Y avyDEBE
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