


c. Lxpansion

LOC CAL+m6_8 tag_y9
LOC+1 10
LOC+2 1
.DEC
LOC+3 -W /decimal
LOC+4 nstd
d. Description

(1) Wait for previously requested interrupt(s) to occur.

(2) Load user's previous .READ buffer with descriptive
word and data.

(3) Determine interrupts to service and registers
for current .READ.

(4) Turn on Input Busy flag.

3.1.3 .WRITE Macro

The macro .WRITE is used to transmit information from the user
program to the display controller. Once a displgy file has been
generated, its location is passed on to the display controller by
a call to .WRITE, and the display starts up. .WRITE is also used
to stop the display, by issuing an external stop, and to restart
the display if it has been stopped. A .WRITE to the display is
completed immediately and requires no waiting, since this only
involves issuing I0Ts to the display. Executing a list of display
commands 1is a continuing process and does not end until the user
specifically ends it.

a. Form

.WRITE a, m, 1, w



b. Variables

Il

a .DAT slot number (octal).

It

m Type of write

0 restart display (L not required) .
1 resume display after internal stop,

NOTE: The display is automatically resumed
after light pen or edge violation interrupts.

2 stop display (issue external stop).
4 start display pointed at by 1.

1 Display file starting address.

w Not used by this macro.
c. Expansion
LOC CAL+mg_g +ag_17
LOC+1 11
LOC+2 1
.DEC
LOC+3 -w /decimal
d. Description
Determine function requested and issue cofresponding
I0Ts.
It should be noted that there are no restrictions regarding the
manner in which the user may generate a display file. He is
responsible for its contents and ﬁeaning, as well as such details
as ending the file with a JUMP to its beginning to keep the image
refreshed. One problem that frequently occurs is that of storage
for display files, which tend to become large very rapidly. A
solution to this problem is the use of a bulk storage device for
temporary storage of these files. For example, a file-oriented

device, such as DECtape, could be used very conveniently to store



display filces by name; these files would then be read into core
storage immediately before displaying. Each such file could be
generated and then written on a DECtape by the sequence

.INIT DECtape

.ENTER filename

.WRITE (in Dump Mode)

.CLOSE DECtape
This procedure uses Dump mode in order to leave the display file
in the same format in which it was generated. Retrieval of the
file would be accomplished by the sequence

.INIT DECtape

.SEEK filename

.READ (in Dump Mode)

.CLOSE DECtape
A .WRITE to the display device handler, using the same buffer

pointer, would then start the displav running.

Another approach would‘be to store several display files as one
storage file. In this case, the .INIT DECtape and ENTER filename
would refer to the storage file rather than an individual display
file. A .WRITE, in Dump mode, would be given for each display file
to be output. Such an approach requires the user to keep his own
word counts (which could be done by creating a word, containing the
length of the display file, at the beginning of each file). Re-
trieval, in this case, is performed by an .INIT DECtape and a .SEEK
filename, followed by a segquence of

.READ count word

.READ number of words specified by count

word into display buffer

for each display file making up the storage file.



3.1.4 .WAIT Macro
The WAIT macro is used to synchronize the user program with the
interrupt activity of the display. .WAIT is only defined with
respect to JREAD. If a .WAIT is given, the user program waits
until the previous .READ has completed, that is, the specified
number of interrupts has occhred. If the previous .READ specified
more than one kind of interrupt flag, the descriptive wérd(s) in
the input buffer can be interrogated to determine what flags were
set.  .WAIT does not initiate any display activity.

a. ﬁorm

.WAIT a

b.  Variables

a = .DAT slot number (octal).
c. Expansion
LOC CAL +ag_q
LOC+1 12

a. Description
(1) Allow previous .READ to complete.

(2) Load user's previous .READ buffer with descriptive
word and data.

(3) Turn off Input Busy flag.

3.1.5 L.WAITR Macro .

The .WAITR macro is used for the same purpose as the .WAIT macro,
also allowing the user program to proceed in line if the previous
-.READ is complecte. If it is not complete, control is given to

the location in the user program specified by the .WAITR call.



This allows the uscr to branch to some other part of his program
while waiting for Lthe (READ to finish. The user must continue to
check for completion by pcriodicaliy issuing .WAITRs or by issuing
a JWAIT. ‘ ’
a. Form
.WAITR a, addr
b. Variablés
a = .DAT slot number (octal),

addr = location in the user program to branch to if
input is not complete.

c. Expansion

LOC CAL +1000+aq_j-

LOC+1 12
LOC+2 addr

d. Description
(1) Branch on .READ incomplete to addr.

(2} Load user's previous .READ buffer with descriptive
word and data. :

(3) Turn Input Busy flag off.

3.1.6 - .CLOSE Macro

The .CLOSIE macro is uscd to terminate the current display. External
stop énd Clear Flags IOTs are issued. It ig up to the user to save
the display file if desired.
a. Form
.CLOSE a
b. Va;iables :

a = .DAT slot number (octal).



3.2

&

d.

Expansion
LOC CAL +a
9-17
Description
End currcent display.,

T

IGNORED FUNCTIONS

The following System I/0 macros are ignored by the 339 Display

Devige Handler:

a.

b.

C.

hé

JDLETE

. RENAM

.FSTAT

.ENTER

.CLEAR

~MTAPE

.SEEK

. TRAN

LEGAL DATA MODES

a.

Output - The data output to the display must be a valid
display file, consisting of display commands in both
control state and data state, as described in the

Programmed Buffer Display Type 339 User's Handbook. The

handler does no data conversion.
Input -~ Input from the display consists of the contents

of the various hardware registers in the display

~controller. These registers are described in the

Programmed Buffer Display Type 339 User's Hanabook.




APPLENDIX A
SAMPLE PROGRAMS
This appendix contains three self-annotated listings of 339

Graphics display programs written in FORTRAN IV using the routines

described in this manual.



HOUSE DISPLAY PROGRAM
The following program listing contains the Subpicture and
Main Display File programs required to generate the "house",

image shown in Figure A-1l.

| —

339 AS3ABET D
ALt EY

Figure A-1, House Display Image



C SAMPLE FORTRAY PROGRAM USING SUBPICTURF,MATN FILF AND INPUT ROUTINES
C FNISTY - TO TEST DISPLAY FILE LOAD/UNL UMD - .
COPYRINHT 19~4 DICGTTAL EQUIPMENT CORP,,MAYMARyY, MASS,
INTEGER  ~1M50W,HOUSE
INTEGES ', UFF,SCALE,BLINK,COP],Y,X
INTEGEN MATNFLL,ENGE,NISPL,RL1,PrAM
LOG1CAL Y3,FPRTN,LTPN
INTECH & (400),8(120),C(40)
CNIMERSTOM SAMLI(2), SAM2L?2), SAMS(Z)
DIMEDS T wlNDGd(4ﬂ),HUUQE(l?D).AUDN(4),HUUPT(?).MINPT(2)
NIMERS iy “AINFL(ag),EHGE(4).Ph(12)
DATA Sa41(1), SAMI(2)/8HNDISPL, 41131/,
1 SAFZ201),SaM2(2)Y/SHDISPL, 4HPBIN/,
2 SAMA(1), SAM3I(2)Y/5HDISPL,4R3IH] v/
DATA ani»(1)/9H33%9 A/.ADUR(?)/%H“SAGF/.AHDH(K)/bHT ALL/,
1TADOR (A )Y /2HEY Y/, .
2 HOLUPT(1),MOURPT(2)/5HHOUSE , 4H SIN/Z, AINPT(1), WINPT (2)/
X hHe v aHWB TN/
TUATA LY b ,ON,SCALE/3#1/ ,PRAM, IMT /2827 ,0FF,COP1/2%0/,RBLINK
, 1 /47, ,x/22508/,I.PEN/A4/
C CLFEa¢ FIRST LOal[ONS OF WINDOW AND HOUSE T INDICATF NEW FILES.
VINDOW ) )=
. HOUSF (1) =4 :
C DRAn VERTICAL cAr s OF WINDOW (ORIGINZUPPER LEFT CiRWNER)
5 ag 11 = 1,3
CALLL LT oo (=15¢,W,1,WINDOW(1))
IF (1.r%.3) GO T 24
CALL LINE (150,51, m)

14 COMTIaIE .
C LRAwW HURTAONTAL =aws OF wINDOW (RETURNS TO O<[GIN)
v by ¢ 1 = 1,4 '

CCALL LTab (4,=-144,1)
IF ¢ [.re,4) GO TO 4%
CALL LIikE (%0,147,0)

I CONT I Ny
C ORIGIN UF HOUSH zLOWER LEFT CORNER
40 ' CAlLL LTvt (4,504, 1,HOUSE(L1))

CALL LIk (%83,4,1)
CALL LI&F (w,=544,1)
CALL LI~ (-583,7,1,HO0USF(1))
C POSIIIfw AFAF +UK LETTEKRS
CCALL LTaE (108,25,0)
C DRAw 17 CHARACTERS FROM ADDR., CHARACTERS AKE PLOTTFUD ON
c oA B#7 SPAOT MATRIX WITH 2 RASTER iwlTS RETWFEN, 1787=
Cc 119 FASTER UNITS OF HEAM DISPLACGHEMFANT IN X. (0 IN Y)
CoCallL Tr T (aDDR1),11)
CALL THXT(AULDR(3),7,HOUSE(1))
C CENTER AA[LHUX GLVER ADDRESS
CALL LINE (50,-25,0)
CALL LINF (#,-50,1)
CALL LINF (25,4,1)
Call LINF (n,50,1)
'"-ALL Ll (‘25.”:1)
C Run OIR )
CatL LInd (=150,117,¢)
CabL LiF (209,4,1)



]

c

CALL LIxt (4,100,1)
CALL ) NF (‘2““;”;1)
Catl. LInFE (¥5,-95,0)
cab L L]y (lmn”;1rHU“SF(1))
CALL LIad (o,10,1)
vALL Lbar (=18,0,1)
GALL LNy (a.=14,1)
NRAW wl gk ' 5 :
© CALL Pea®TROINT, 7, HOUSF (1))
CALL LinF (405,-245,0)
DALL ey (NINQON(l))
CALL L Tre* (/l:dei.W)
TALL COrY (WHINDOW(1))
CALL PeaTROINT,S)
DRAw i‘(» Y )
O LALL LINE (20,185,8)
CAaLL LINF (2€Q,-275,1)
. CALL LTyd (=200,-275,1)
DRAN AL TEHNA
CALL LInt (102,4%0,0)
CALL LINF (10@3,4.,1)
CALL LINF (A,-52,0)
CALL LINE (v,100,1)
CcaLbL LINF (=1d,=-4¢,4)
CALL LINF (4,-29,1)
CALL LINF (~12,-15,8)
CALL LTt (‘.":Sﬁlj)
CLOSF FIGURE (RELM BACK TO ORIGIN)
CALL LiInk (-7300,-414,0)
USE 4ali FILF anD INPUT KROUTINFS WITH SU~PICTUKES MANDE ABOVE
INITIALT#E DISPLAY, SET SCALE=#, INTENSITY=4
MAINFLC1) =@
CALL UINTT(MAINFL(1))
CALL PLOT (PRAM,SCALE+INT+LPEN,d,4,1,IN) "
DRANW HA(KGROHN“
CALL SFTRT(1#, 1M)
CALL FLOT(LYNE,149®3,100,0N,ENGF (1))
CALL PLOTC(ILLYNE,®,880,0N,EDGE(2))
CALL PLOT(LYNE,-10041,108,0N,EDGE(3))
CALL" PLOT(LYNE, U--lﬂﬂﬂ ON,EDGE(4))
LOCATE AND UIRAW HOUSE
CALL PLUT(LYNE,S?,58,0FF,DISPL)
CALL PLOT(PRAM#BLINK,ON,RBL1)
CALL PLOT(COPI,HOUSE(1),MAIN)
CALL PLUT(PRAM,HBLINK,OFF)
WAIT HERE FOK PUSHRUTTON HIT

20w IF (PBTN(PR))Y GU TO 4¢0

c

[F (LTPNCLPY,LPX,NAME,PB)) GO TU 140
GO 10 2ue
PBS «“RITES AMD READ NINDON AND HOUSE ANU RESTARTS

420 IF (kFR(s)) GO TO 419

C
. C
C

PB4 WRITES AND RFADS MAINFL,WINDOW AND HHUSE ALL -TOGETHER,
[F (IPB(5)) GO TO 41%

PR3 ARITES & KFADS MAINFL & HOUSE, THEN HUUHE AND WINDOW,
IF (PE(4)Y) GO TO 416

PB2 ADDS AMOTHER CALL TO THE WINNOW, THEN WRITES & READS ALL FILES,

IF (FPE(3)) GO TO 417




C PB1 RESTARTS FRum THE BEGINNING, TO RE Di'NF HEFORE EACH TEST,

410

416

IF (FH(?2)) GO TOU 418

GO T gpv

CALL BCtOoST (MAINFL(1)) .
CALL gYSt T (HOQUSF (1), SAM1, WINpaW(1), SAM?)
CAatL T8 2 (5,5AM1) .

I =HOUSE (1) +1

WRTTE (5) (A0USE(J),Jd=1,1)
f=wltitiw(1)+1

ARTITE (9) (wINDOW(J),J=1,1)

CALL CLu*E (5, SaMl)

CALL. SFe™ (35, SAM1) ,

*ELU (=) T, (B(J+1), J=1.,1)

(1) =1 ; .

READ (%) J,(C(K+1),K=1,J)

C(1)=4 _

CALL CLOSE (5, SaM1)

CALL LYLIVK (B(1), SAM1, C(1), SaM2)
CALL DINIT(MAINFL(1))

CALL HEPLOT €¢@,8(1),MAIN)

GO TG 24

CALL [CLOCSE(MAINFLC(1))

CALL LYSFT(MAINFL(1),SAM1,HOUSE(1),SaM2,WINDOW(1),SAM3)
CALL EXTFR(5,SAM1) ’
I=MATMFL(1)+1

WRITE(S)(HHAINFLCY) ,Jd=1, 1)

I=HOUSF (1) +1

WRITE (=) (HOUSECY) , J=1,1)

I=wIPMONWC1)+1 . :

WRITE (%) (AINDOW(J),J=1,1)

CALL CLUSF(5,SAM1)

CALL SEFK(5,SAM1)

REAU(SY(1,(A(J+1),J=1,11)

A(1)=11

READ (%) I1, (B(J+1), J=1,11)

K(1)=11

REAL (%) 11, (C(J+1), J=1,11)

C(1)=11

CALL CLOSE(S,SAMY1)Y

CALL UYLINK(A(1),SAM1,B(1),SAM?,((1),SAM3)

CALL UINIT(ACL))

GO TG 2av

" CALL DCLUSF(MAINFLALL1))

CALL JYSFT(MAINFL(1),SAM1,HOUSF(1),54aM2)

CCALL DYSET(HOUSE(1),SAM2,WINDOW(1),5AM3)

CALL ENTFR(5,SAM1)
[=MAINFL{1)+1
WRITF(S)(MAINFL(J),Jd=1,1)
[=HOUSF (1) +1

WRITF () (HOUSE(J),J=1,1)
T=WINGOW(T1)+1

WRITE (5) (WINDOW(J),J=1,1)
CALL CLOSE(%,SAM1)

CALL SFEK(5,SAML)
READ(S)IY, (ACJ+1),0=1,11)
AC1)=11

KEAD (5) 11, (B(J+1), J=1,11)



#1)=11
READ (5) 11, (C(J+1), J=1,11)
Ce1)=11
CalL CLOSE (%, SAMT)
CALL RYLINARCACL),SAMI,B(1),$5AM2)
CALL DYLINK(B(1),SAM2,C(1),5AM3)
CALL utlwl(Toaly))
. GO TO D
417 CALL SFETPT(463,245)
CALL PLOT (v, WINDOW(1))
FAUSE ’
0 TG 419
41d Cal.L DCLESF
SGO TU pa ‘
C PB14 Ok MUOVES THF HUUSF TO THE RIGHT 1w RASTFR UNITS UP TO THE ENGE
42¢ IF (PH(11)) X=MINP(4GA, X+10)
CTRHY Or: MOVES IT LEFT 1y UNITS
. IF (FHU1Y)) X=MAX@(25,%X-10)
C PB7 < Bgr MUVE [T LEFT AND RIGHT TEN UNITS
FE(FH(9)) YMING(260,Y+10)
_ "IF (FR(B)) Y=MAXA(A,Y-10)
C P86 UN TURN> QFF THE BLINKING
IF (PiH(7)) GO TO 60

I=0N
GO Tu 74
60 =0FF
78 CALL RFPLOT(LYNE,Y,X,0FF,DISPL)

_ CALL RFPLOT(PRAM,BLINK,1,BL1)
C GO HACRK _AND wWAIT FOR THE NEXT RUTTON PUSH

U SO R

C PRUCFSS LIGHT FPEN W]T

100 IF (NAMFE JFd. FDGEC1)) Y=MINN(26.,LPY)
IF (NAME JEQ, EOGE(4)) X=MINC(AuA,LPX)
GO TG 74
END

A-6



TRACKING PROGRAM

The following program is an example of the manner in which the

FORTRAN Tracking subroutines may be employed in the operation of

- the 339 Graphics System.

C SAMPLE FOURTRAL PHOFHAM USING THE TRACKING SURROUTINE ,
C FNTST7?
PUPYH[fHT 1960, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS,
- INTEGEP (1.X2.Y1.Y2.Y3.X3
Lucleat ¥y, LTPN, REPLOT
DIMERS T MAINFL(2010),PR(12),NAME(S)
C SET 1P STakT UF NISPLAY
QA Xi=lva
Yi=1v
MATNFL(1)=m
Y2=Y1
X2=x1
CALL DINIT (MAINFLC(1)) -
C SET “CalE =zv, [NTENSITY=S
CAl L H[‘JT(?;7:@:5'1)
CALL SEFTRT(Y1,X1)
L) 4 1=1,8

NAME ([)=n!
89 CONTT GUE
i In=1
1ve ' LT=1

C NISPLAY TRACKING PATTERN WITH GIVEN COORNINATES,
CAaLL THACK(Y2,X2,NAME(1),PR)

C CONTROL COMES HERE WHEN A PUSHRUTTON OR MANUAL INTFRRUPT 1S HIT,
- 105 ) IF (PH(9)) GO TO 8
X2=1AHS(XD)
GO Th 110

C PRy COMSTRAINS X (MAKES THE DOT MOVE VERTICALLY
8 X2==1AFS(X?)
11v IF (PR(14)) GO TO 9
. Y2=1AHS(YD)
G T 111
C PBY COMSTRAINS Y (MAKES THE DoOT MOVE HORTZONTALLY)
9 Y2==-T1AKES(Y?) )
111 IF (PH(11)) GO T0 14
I'fF (FR(12)) GO TO 11
IF (PH4(1)) GO TO 1
IF (PR(%))Y GO TO. 4

“A-7



C PR7 HESTARTS The DISPLAY FILF.
IF (PR{n)Y) GO TOU 9@
GO TO 190

C PR1Iv MAKES TNVISIBLE LINES,

iv LT=w

C PHI1YL MaKES VISIHLFE LINFS,

11 ) CALL PLOT(1,TABS(Y2)-Y1,]ABS(X2)~X1,LT,NAMF3)
[F (MAINFL(1)Y ,GF, 200¢) PAUSE 123
i S b )
X3=X1

Y1=]&RS(Y?2)
X1=[AaKS(12)
GO T 144 i
C PHe CAUSES LINFS TO BRE DELETED., PB1 RETUFNS TO TRACKING,
1 . [F ¢.nNOT, (LTPNONY,NX,NAME2,PH))) GU TO 1
: IF (FH(2)) 60 TO 108
IF (NaMEZ NE, ‘NAME3) GO TO 12%
CALL OFLFTF(NAME2)

Yl:f&

X1=X4

o0 To 1 o
C 2848 REMOVES THE INTENSITY BIT FROM Y AN THFE ESCAPE BIT FROM X
124 [=NAFED-MAINFL(144) +1

Y3I=MAINFL(I#+#1)=-20148
K3=MAINFI (1+2)-248
3 CONVERT  STIGN-MAGNITUNE TO 2'S COMPLEMENT.
IF (Y3 .GE. 1024) Y3=-(Y3-1424)
IF (X3 ,GE, 1324) X3=-(X3=1024)
IF (REPLOT(1,Y3,X3,4,NAME2)) GO TO 1

~

PALSF
C PB4 INSERTS AWOTHER CALL TO TRACKING,
4 InN=IN+1
IF (IN=5) %,5,100
5 CALL TRACK(Y2,X2,NAME(IN),PB)
LT=1

GO TO 195
END



. A
READ AND DISPLAY SLIDES

The following cxample program demonstrates the manner in which
a series of Subpicture Display Files may be selected and dis-

played using the 339 System as a "slide projector".

C FJCL 1948 pEe=0 - 32y SEMINAR SLIDES.
C SLInES I
C 439 sSLINF PRUJECTOR : . - -
COPYRTILHT 14rn, H1C]TAL EQUIPMENT CORP,, MAYNARD, MASS,
: InTr ik SLINF, NUMMY
L froar + TN, PH .
NEMed b B4 (12),SLIDE(250A) , SLNM(2) ,MAINFL(50),DUMMY (R),
1 SLide 1 (21), NUMNM(2) ,LNG(15)
EXTeEkRunl, TRCK -
DATA SEw=1(L),SLNML(2),SLNML1(3),SLMM1(4),SILNML(5),SLNMY(6)
1 /85000, 4H BIN,S5HSLID1,4H BIN,3HSILINZ2,4H RIN/,
2 Sethr107),3LNM1(8) ,SLNM1(9) ,SLAMLI(14),SLNML1(11),SLNMLI(12)
3 /%S 11:3,4H RIN,5ASLID4,4H BIN,5HSLINS,4H RIN/, )
4 SLmM1(194),;SLNMTI(14),SLNM1I(15),5LNM1(16),SLNMI(17),SLNM1(18)
b /ool 1Nk, 4H RIN,5HSLID7,4H BIN,S5HSLINB,4H RIN/,
A O SLERT(19), SLNMLI(20) /5HSLING,4n RIN/
BATA g ML), DUMNM(?) /5HDUMMY , 44 RN/
C SET P A POLETER TH EACH SLIDE NAME
NSL[hir=1
HMiN=1
Ny 11 M=1,NSLIDE
SLNM(1)=SLNMT (24aM=1)
SUNM(2)=SLNMML1(28M)
CAtLL SEEK(S,SLNM)
LNG M) =i
RE&Ir (%) L
LP=L+nN=-1
READ (5) (SLIDF(J) 4 J=NN,LP)
MN=zLH o+ .
CALL CLUSE(5,SLNM)
11 CONT I mUE
C REAI DUMMY SUB-PICTURE
) CalL SFEK(5,DUMNM)
KEAD (%) L '
READ (5) (NUMMY(I),I=1,L)
CALL CLOSE(5,DUMNM)



C START UP MAIN FILE AND GET SET TO PICK SLIDES FROM PUSHBUTTONS,
MAINFL(1)=0
CALL DINIT(MAINFL(1))
CALL SFTPT(1080,15)
CALL PLUT(2,3,1,7)
CALL PLOT(®,SLIDEC(1),NAME)
CALL PLUOT(2,DUMMY(1),NAME2)

NAMEZ =0
10 IF (,NOT,(PBTN(PR))) GO TO 1@
15 . K= - .
: DU 2 1=6,12
L=12-1
IF (PH(])) K=K+2eal
20 CONTINUE
IF (K ,EQ, ¥) GO T0 10
39 . IF (K ,GT, NSLIDE) GO TO 1@
M= NG(K)

IF (K L,EG, 7) GO TO 609

IF (k ,EN. 18) GO TO 908

CALL REPLOT(@,SLIDE(M),NAME)

GO TU 14 o
C SHOW SLINS AND SLIN7? TOGETHER WHEN SLIN6 IS REQUFSTED
600 N=LNG(5)

© - CALL RFPLOT(@,SLIDE(M),NAME)
CALL RFPLOT(®,SLIDE(N),NAME2)

616 . IF (.NOT,(PBTN(PB))) GO TO 610
CALL DFLETE(NAME?)
.60 TO 15

C SHOW TRACKING PATTERN. WITH SLID9

*27%%} CALL RFPLOT(@,SLIDE(M),NAME)

_ IF (NAME3) 910,920,910

910 CALL UNBLNK(TRCK)

924¢ CALL TRACK(SBG.SBG,NAHE},PB)
CALL BLANK(TRCK)
G0 TO 15
END



