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Abstract
In usual TSS terminal, there may be special I/O devices which operate at the terminal

without monitor supports of the host computer. In order to use such devices in interactive

mode, it is necessary to develop a software system that controls those devices.

A mini-computer with a graphic display unit was installed at the Engineering Department
of Hokkaido University. It was connected to Hokkaido University Computing Center as a TSS
terminal. We have developed Interactive Graphic Display Software System that realizes the

man-machine system using a host machine and a display unit at a TSS terminal.

In this paper, we describe its implementation, facilities, and how to use it.
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Fig. 1 Configuration of IGDS.
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Table 1 Function of subprogram in IGDS.

& K |wm| # #

|
FORTRAN
tﬂ/fgg fFs | t/gﬁ*o X wun‘gc% AR

;;@’WT*’?”—*FDSP} FARTVA « 7 74 VDR

|¥289 =y
4 ATV « 77 A NDER, Xk
B mmT = 77 m[TCP | pAITEL Zn T ORE WE

vigwy-’-;imsp TAFS| sRiICRT 372 €2

]iaf!'ajwfufvbCCP %g?ﬁ]gkmﬂ
ﬂl’tﬂ*""ﬂ""l‘7nyrsy FAAT L 4

7 4 VOB

TCP @fi%l’ BiRLE

* XELUTRREOOXFH, HIUMMT—5.



160 " ##

LTW3., ZZTWHITF 4 A7 LABEROBHREL T
3}, BRTEZF4RTVA - 7 ANV EHEKEBT <
viHb. TSP Bho%4BELICHZ, 74 R
T4 - 72 A NVOBEASR I NEERETEAICER
L, BX#E2< Y FOBARTOEBICUS U THEY
WHEAL, PEZELTEYZCEEERT. C¢O
BBV E— b Ny FOEBOLFHEEDOETEK
FIHEL TS,

3. £EEX FORTRAN =54 (IFS)

WHED /Yy FEA FORTRAN 92 5ThH5 L5
iz, bkt #icsiFre=4% V.FORTRAN 3§
READ X, WRITE Xit &~ THRICHT ST 7+
AEERTENL. UhLARBLKSicERkE=2
i, WRICHL CXFINEABAT o8, LU
WAROHNIEBLIEET 5 BEENSB. ChbiIFA-
SP* DEERIBH~ 7 n e LFEh 3 SO DBETH
9, Table2 KR S5BEDO~7 u@ddidd. Th
5077 ufyd% FORTRAN 9 7u s 5 ahpd Y v
I TCEBHRDT YT I 4T N—FELTEE
DI-DHEET 7 2 FASP 74 —F v (TAFS)
T&5.

LoD u@PTREXTHIHRELTISXK
Fa—FLHMFLTORWLED, ABI—FTH 5
EBCDIC 22— F&pa— FEREFbIZLS L.
¥ BEEARAT 3 BAKRBE—XENOE R,
47:Hb FORTRAN ici513% FORMAT js®ic &
FEBIBLCEATHOLENSD L. Chd>0kHk%E
T, 2—FosipkERreddT 2 ABNEERTES
31U 7-DpsazEm FORTRAN & 27 4 (IFS)
Th5.

IFS iz Table3 iz5:d 7 {0 FORTRAN + 7L
—F U THIREh, tho% CALL 732&iT&D
2—-¥i3@EED READ ¢, WRITEX & F#kic, #
KICHL TXFER (A £#), BiE (LE, F Eh)
DAMNERBRTES. ¥S5KK2—H .« Fs 54T
HohULDBRLOINIEEO VT ERRLSIER
TELIREL, ZOERENLBRID 0S5 A
O EFIET S LBTE S,

* FACOM Automatic Symbolic Program DOREE T, E1H (k)
MPARLT T Y BRE.

** Set Graphic Mode, Jump, No-operation, Load Status Regi-
ster A, Load Status Registe B D 5 4. Character, Short
Vector, Long Vector, Point, Graphplot X, Graphplot Y,
Relative Point D7 F—% - &—F. ZORIXTRZHhSEE
LDTF4 ATV B4 ERT.

n 2] Feb. 1977
Table 2 Communication control macro-instruction.
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Table 3 List of IFS subroutines and their functions
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Table 4 List of GDSP subroutines and their function
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Table § Terminal control commands

azy ¥

¥ B m om # 3
IGDS BEss| 0 | 2L 2L
16DS ok T| 1 | %L L
FORBARE 2 | Display File D&EHT FL 2 7L
.73 31 3 (uL L
Ev*vrs | 4| L E.3)
Vi2E{7| 5 [547 tovxvr-=—poTiLa  |BY
FIv RV e [ 247 I-7'y*/9' ?—JODTH/JL, 50
(3470) BROBAY, B
No. Effect | 7 | 2L P

BEERAT . CoSERRIREK2 —FOiERIC
& S THEROERELEATE, COBRETHBABDOE
AV I NI L iR —F OIERIC K > THRIE
BREETT 3.

CCTRUTOBMMOBAEEFERLIFE, WX
EA4T5420Y) 27 4 v/ (Fig. 4~5) (REBR)
LEX (Fig. 6~9) (kH& M) TR

[z, y)=—(x+6)(x +2)x(z—6)
—(y+3)y(y—1)(¥—6)
Fig. 4 BEX»SVE—F Ny F«VaTiCk
5T, BELEHIET20%%E MPSP (4L, £
ARRATaS56%2 /807 r 4 VRRIER LI E
EQYVRTF4VITH5.
@ YE—Db o F . TaTOBBEESETS.
@ BEFETOBEEBEKEIT v s 5 4 FUNCT
ELTavILT 3

® MPSP Ots7e s 5 6ka v 4T 5,
(EX5.281 RIRMAT 0 7 5 2 MENT VB 7
74 N)

@® @, COEMNHERAEN oS 7 L%2KALT,
ETERBNT 0/ 7 AZERT 5.

® EFERKBMSol/FLE€y20D7 74T

¥#h95 (EB 4.000 3HsfZh 37 74 ).

Fig. 5 B 207 74 it B3 ETHER T 0
75 LML, BEEREETLILEED)RT 4
vIO—ETHB.

® LEREBEORy Y a3 E2HBRT 3.

@ OTHONRERTERTns 7 L%228EREE

ELTEET 3.

IGDS pEfTHBRtAE NS,

® W20 FA—-2EATLIKR, SEF
HhgRn&hs (Fig. 6).

® RKCEFTIN—-F U EBRLI—FNESTHE
AT 5 (COBALE 50).
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@ *%%BATCH - MBIl 2 ppOMY
¥NO R00000 : o

SYSIN KAISI. ZIKOKU 13 : 05 :
OM TERMINAL JOB R00000

% %CENTER JOB—NO=R03522 FRO}
¥HJOB 1001FD0350, HIRAYAMA, R; FR.08'
® ¥FORTCOMP C e
FUNCTION FUNCT (X,Y) . ..
FUNCT=—(X+6.)% (X +2.)X%(X-6.)
* —(Y+3.)% Yk (Fatijm(Y —6.)
RETURN
END
¥FORTLIB C, PRVLIB=EX5.281,
¥LIED PRVLIB=FAS.313, VOL=
¥PUBEDIT PNAME=EB4.000, PVOL®&
EDIT DDNEW0, DDOLDO :
FIN
¥JEND
%END
SYSIN OWARI. ZIKOKU 13 : 09
ZIKOKU 13: 09 NI OFF-LINE NI NATTA. SIYOOZIKAN 00 : 03 : 41

Fig. 4 Listing (1)

006

® s %%*DEMAND
%% YOUR JOB-NO_TOOROKU—NO, NAME=T00000, 1001FD0350, HIRAYAMA
* *CENTER JOB-NO=T02532 FROM_TERMINAL JOB T00000
MACRO BUN NYUURYOKU

@ **CPS PROGEXQT, EB4.000. C00004
JOB KAISL

INTERACTIVE G-D FORTRAN SYSTEM KAISHI
MAXIMUM POINT SEARCH PROGRAM FOR F(X,Y) HAZIMARI
DISPLAY CONTOUR LINE OF GLOBAL FIGURE
PLEASE, TYPE IN DATA (4KO)

® XMIN, YMIN, XMAX YMAX -10, —10, 10, 10
XMIN-0. 10000E 2 YMIN-0. 10000E_2 XMAX 0.10000E 2 YMAX 0. 10000E 2
PLEASE, FUNCTION KEY, 1, 50

® *x1

1§
DISPLAY COUNTOUR LINE OF DETAIL FIGURE

@ PLEASE, TRACKING TYPE 1, 2. . .OK
PLEASE, TRACKING TYPE 1, 2. . . OK

1

Fig. 8 Listing (2)

Fig. 6 MPSP example step 1. Fig. 7 MPSP example step 2.
@ FrIvFUIRKST2AERL, LAAR Fig. 8 BEIRMEHAL 2EHHRRT, Fig. 6,

LEET S (Fig. 7). BEENHES OB THNEM 3k <4 b OF 4 X
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Fig.8 MPSP example step 3.

P4 - 77 4AESR, COBRRIINLSEE
HETHB. Fig. 9 BBEEREETLUIESORT
T, FEREBREICHANL, BESBEL2DH 5.

. H & htE

RAeERN, HRUOHMYICEL LR T 07
LEMRTICEICLY, KEHERE TSS Ko
FA4RTL VA EBLZFALIcTY vV Ve YRT A
ZEHLIK. COBE, RDED LR ENDS.

(1) KREFHEBONEBREALFERATES.

(2) 2Y20KRBER7 1 VFIETE 3.

(3) ko (1), (2) OREL THEXOLED
BEAERL, LEEBORBRARELAWILZS.

—F, EEERTRHIIN RS L THRT 3700,
SHEBEERLAAT A RS VA EBERRLIROK
S REREST .

(1) {E3HEEAHSBL (1,200 bps).

(2) FM=E=2oMMEicE~sDOHR1S 3.

LDDBEA VTV AVFINTVEYRT AR
BEMICFAERVARNY, HIROISHEF2SS A
DESRBYIFHEERLZL, RAVBR-IHET
STAEBARNLBELEIOND. TROBERAOVR
F ol ERELTHESRFIASTANE, B3
VE—F o Ny FPLFHEED O L2EMEMH
RKOHEBOBRTTOESZ LS RENEEATS
2LEZONS.

BEA VTV AVFEINTVEYRTF LDOKRT &R
ROEBEOTHD. V2 EF 0SS5 st 68 @
® FORTRAN 7N —F v*: 4 Hp FASP 47

* A-YRIOSHO 4 FEEGEERTES.
AR 1Tk, BT -2 AR 6k,
o B, EMUIERSEMIRRDE.

Fig. 9 MPSP example step. 4.

N—F Y THERZH, 2KTLT0 X7 v 7, ELE
#ERE 23k ETHBY —F, HEAMLES 0SS
443 PDP-11 0o 7+ 7Y EFETEREH, 1,700
27y 7, EEMERR 2kBBTHS

Bb0iK, YRA7LERHICEALTERIL TR
WOMSERAEF BB EE, MEBF, ARIEE
BROVLLVELE () LRAK, 25 TCICEKM
Z2F EDBICH > THEPEB|IERE N2 Z0 7 dER
IERERGHE, HBFE™RBOBEEELZT.
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