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DISPLAY 

1. INTRODUCTION 

DISPLAY enables a data display facility for those routines 

which do not require complex display processing or cannot 

sacrifice the core for such a display. The routine dis- 

plays any contiguous section of core via a moving window, 

with a cursor and octal read out of cursor positions to 

facilitate operator interaction. 

2. ENVIRONMENT 

2.1 Hardware 

A PDP-12A computer. 

2.2 Core Allocation 

Any two PDP~8 pages in field § except page @ that are seg- 

ment contained, beta registers 9, 1, and 2 of the segment, 

and any six page @ locations are the core requirements. The 

actual binary output resides in one tape block.



3. CALLING PROCEDURE 

There are two calls to DISPLAY: an initial call and a 

refresh call, both of which must be in the same PDP-8 field 

as DISPLAY (field 9). The function of the initial call is to 

set up arguments for the refresh subroutines: 

JMS I KIDORA 

FIELD 

CORE LOCATION 

FIELD 

CORE LOCATION 

Y OFFSET 

¥ SCALE FACTOR 

KIDORA, IDORA 

The first four words are two 15-bit addresses that specify 

the beginning and end of the data buffer to be displayed, 

respectively. Any contiguous section of core is legal in- 

put to IDORA as long as the buffer is at least 1p9B, points 

long. The first address must be less than the second. DIS- 

PLAY treats the data buffer as a core ring so that the ini- 

tial and terminal points are contiguously displayed. 



The purpose of words 5 and 6 is to allow the calling programs 

flexibility in displaying data.! The fifth word is a ¥ off-+ 

set and specifies a 12 bit number to be added (2's compliment) 

to the data before it is displayed; the sixth word is a SCR 

K instruction and indicates the amount of scaling to be done 

prior to display. IDORA exits to the SCR K location in 

PDP-8 mode with the data field set to @ and the AC = @, 

The refresh call is simply 

JMS I KRDORA 

. 

KRDORA, RDORA 

The refresh call displays 1908, points, sets arguments for 

the next refresh and returns to the location following the 

call, in PDP-8 mode with the accumulator Cleared and the 

data field DF and IF unchanged. Note that the initial 

call to DISPLAY must be to IDORA; RDORA always refreshes the 

buffer specified by the last call to IDORA 

‘tt should be noted that DISPLAY assumes the data to be in 
single word format. 
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4, FACTOR INTERACTION 

The operator controls the position of the window with knob 

@: clockwise motion moves the window to the "right" or 

towards the end of the buffer; counterclockwise, to the 

left. The midpoint reading on knob @ causes the motion 

to stop. 

Knobs 1 and 5 and Sense Switch (SSW) 5 control the cursor 

{an intensified dot). Depending on the setting of SSW 5, 

the cursor may either move along the curve or be displayed 

independently. When ssw 5 = @, the cursor moves along the 

curve and its position is controlled with Knob 1: 

When Knob 1 is turned to its furthermost clockwise position, 

the cursor sits upon the rightmost scope point; when Knob 1 

is pasitioned to its furthermost counter-clockwise position, 

the cursor sits on the leftmost scope point; intervening 

knob positions yield intervening cursor positions. 

When SSW5 = ], the cursor is displayed independently of the 

curve. For this case, Knob 1 controls the horizontal coor- 

dinate and Knob 5 the vertical coordinate. Horizontal dis- 

placement of the cursor via Knob 1 is identical to that des- 

cribed above. When Knob 5 is at its furthermost clockwise 

position, the cursor is displayed at the top of the scope. 

When Knob 5 is at its furthermost counter-clockwise position, 

the cursor is displayed at the bottom of the scope.



Associated with the cursor are four octal words displayed in 

the top left corner of the scope, one beneath the other!, 

The first two words are the absolute 15-bit core address of 

the cursor point. ‘The third word is the contents of the dis- 
played core address, i.e., the actual 12-bit value in the 

data buffer of the data word that corresponds to the cursor 

point. The fourth word is the scope Y coordinate of the cure 

sor point. The fourth word is a relative value and depends 

upon the Y scale factor and y offset. If the data had been 

scaled to nine bits prior to display, the fourth word or y 

coordinate would range from 8261 to 1698 ,, where $91 cor- 

responds to the bottom of the scope and 12 corresponds to 

the top. 

To facilitate interaction with the calling program the four 

displayed words described above are maintained in page g 
and may be accessed after the refresh return. 

TAG CONTENTS 

XCURHI Fifteen bit address of the point 

XCURLO in memory reference by the cursor 

CORVAL Contents of memory 

YCUR Relative Y display coordinate 



Standard Parameters 

The six locations on page @ can be anywhere and they do not 

have to be contiguous. The standard version of DISPLAY as~ 

sumes locations 28 - 25; the locations are defined via direct 

assignment statements at the end of the DISPLAY source. 

YSHFT = 29 CONTAINS ¥ OFFSET 

XCURHI = YSHFT + 1 

XCURLO ii XCURHI + 1 

CORVAL i] XCURLO + 1 SEE ABOVE 

Y¥CUR = CORVAL + 1 

COUNT = YCUR + 1 

The following symbols (also defined at the end of the DIS- 

PLAY source) may be redefined if the user wishes to use 

Knobs other than 9, 1, and 5: 

WINSAM = SAM g 

CURSAM = SAM 1 

FRESAM = SAM 5 

As coded, DISPLAY occupies locations 542¢ through 5777, with 

IDORA = 549 and RDORA = 5544. The origin statement at line 

1g and/or the PAGE pseudo-op at line 223 may be altered to 

relocate part or all of DISPLAY. (N.B. if using the page 

of the segment Gontaining the beta registers, place the 

origin at the fourth location of the page since DISPLAY uses 

beta registers §,1, and 2; i.e. * 2023; or * 4993; or * 6093). 
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Example 

If Segments 4 and 5 contain 12 bit, unsigned data, the fol- 

lowing would display 512 points (as controlled by knob #) 

until a keyboard input is detected: 

JMS I KIDORA 

1 

g 

1 

3777 

4992 

SCALE 3 

JMS I KRDORA 

KSF 

JMP LOOP 

KIDORA, IDORA 

KRDORA, RDORA 

/N.B. PDP-8 MODE 

/LOCATION 19,220. 

/START OF BUFFER 

/LOCATION 13,777 IS 

/END OF BUFFER 

/VERTICAL COORDINATOR 

{377 1696 

/ $ TO 496 

/ 469 1 

/FROM 12 BITS TO 9 

/REFRESH SCOPE 

/KEY STRUCK ? 

/NO, CONTINUE DISPLAY 

The program might now do some- 

thing with the datum indicated 

by the cursor exit, OF ....- 

/INITIALIZE POINTER 

/REFRESH POINTER



5. INTERNAL DESCRIPTION 

5.1 IDORA 

The function of IDORA is to retrieve the arguments from the 

initial call and set them up for RDORA. The lower bound 

is stored at MINFLD. MINADR, the upper bound + 1, is stored 

at MAXPLD, MAXADR. The Y offset is stored at YSHFT (page 

@) and the scale factor is stored at YSCAL. 

5.2 RDORA 

The function of RDORA is to display 1f9B, points relative to 

the window knob and a scope starting address and return. 

RDORA first reads the horizontal cursor knob and sets it to 

a value between -l and “199 4; this is the cursor count. 

RDORA then reads the window knob and updates the initial scope 

address (BUFHI, BUFLO) maintaining that address modulo the 

upper and lower bounds. RDORA then displays the buffer one 

point at a time. After each point is displayed, RDORA checks 

(IS8#) the cursor count; when it goes to §, the cursor is dis- 

played. RDORA also checks for the end of the display buffer 

and the end of a field, resetting to the start of the display 

buffer or to the next field respectively, ag the case may be. Af~ 

ter all points have been displayed, the routine DSCLOC is 

called to display the four words in the upper left corner 

of the scope. RDORA then restores the user's data field 

and returns.



5.3 FLOW DIAGRAM 
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5466 
S404 
8462 
5463 
5404 
546§ 
5446 
5467 
S419 
S4tt 
5442 
5413 
5414 
5415 
S416 
Sai? 
5426 
5424 
5422 
8423 
5424 
84265 
5426 
5427 
543e@ 
8431 
$432 
B433 
S434 
5435 
5436 
5437 
5448 
Saay 
5442 
5443 
S444 

8866 
7386 
6204 
1668 
S635 
2268 
1606 
3636 
2206 
1688 
3637 
2208 
7681 
1696 
3646 
7864 
1637 
3637 
2208 
166@ 
3628 
2268 
1606 
$643 
1635 
3644 
1636 
3642 
Sé0@ 
5645 
8646 
S67 4 
$6768 
S774 
S778 
S644 
AaB! 

#26 
/OISPLAY (MINT MAGSPY 3 
/COPYRIGHT 1976 
ADIGITAL EGUIPMENT CORPORATION, MAYNARD, MASS, 
AMOVING WINDOW OLSPLAY SUBROUTINE 
/CURSOR READ OUT 
/CORE OR TAPE FILE 

PMODE 
eS 468 

/INITIAL CALL GET PARAM LIST 
/8ET ARGS FOR ROORA 

IDORA, 

ACOFG, 

KMNFLO, 
KMNADR, 

KMXFLO, 
KMX ADR, 
KBUFKI, 
KBUFLO, 
KYSCAL, 
P4@i, 

6G 
CLA 
Cor 
FAD 
Bea 
£8z 
TAD 
OCA 
182 
Fad 
DCA 
T8&Z 
rac 
FAD 
GCA 

CLL 
6 
Z TD0RA 
i KMRFLOD 
IDORA 
I IDORA 
I KMNADR 
IDORA 
I IDGRA 
Lo KMXFLOD 
ZOORA 

Tr (DORA 
IL KMXADR 

IL KMXFLOD 
I KMXFLD 
TDORA 
I IDORA 
YSHFT 
IDORA 
I TOORA 
T KYSCAL 
I KMNFLO 
i KBUFHI 
I KMNADR 
T KEUFLO 
i TDORA 

fGET BOUNDS 

fDATA BUFFER 
fi8 BIT 

/LOQWER BOUND 
fAT Pod, Pee 
/MINFLO,MINADR 

UPPER BOUND 
AT Ped, Ped 

ARDORA USES 
sMANe 4 

4Y¥ SHIFT 

“¥ SCALE 

/UNTTIALIZE 
AWHINDOW 
/STARTING ADDR 

“RIN TO SCR N



3445 
$446 
S447 
9435G 
S434 
S452 
5455 
3454 
3438 
5456 
5487 
8468 

3d64 
8402 
5463 

1464 
4465 
1466 
1467 
1476 
La? i 
1472 
1473 
1474 
1475 
1478 
1477 
1586 
i561 
1502 
4583 
1594 
{5@5 
1596 
4597 
15146 
i514 
i512 
i513 
i514 
545 
1516 
1517 
1526 
i824 

5522 
5523 
5524 
5525 
5526 

{B44 
3278 
182i 
4282 
1622 
4262 
1023 
4262 
1aa4 
1244 
4292 
GO69 

5744 
HG9@ 
6144 

5477 
ABB 4 
we24 
8265 
1426 
7787 
Ha5e2 
aes) 
11698 
G880 
1a2e 
aGae 
a243 
§G4¢ 
1477 
1563 
7778 
@2at 
1126 
1524 
49@2 
3475 
1742 
1762 
G22i 
8224 
1529 
3567 
7476 
8682 

7308 
5662 
4836 
3654 
2181 

DSCLoc, 

RTNCOF , 

DSCwd, 

VCOORD, 
DSCLOP, 
TEMP, 

TAB, 

TAG P4g4 
GCA VCOORD 
FAO KCURHE 
J88 O60 
FAO BCURLO 
JM3 O8CWD 
Fao CORVAL 
HS O8Cwo 
TAG YEuR 
FAD PAG) 
88 O8CnQ 
@ 

Jue Y ROORA 
6 
LENE 
LMOGE 
Sve FEMP 
SYC XCORD 
SFA 
ROL 2 8 
LDA £ 
#88 
LZE 
ROL 
ADM 
8 
LDA 7 
6 
ROL 3 
STA 
TEMP 
BCL f 
7776 
ROL 1 
Ada J 
TABBI777 
STC 2 
AOD VCOORD 
bac 2 
ose J @ 
xOK Tf 

| 
q 

Se
] 

Ga
st
 

XK 
SRO 
33567 
AMP OSCLOP 
POP 
PMODE 
CLA CuL 
JMP T O8CWD 
4536 (68,8 
S661 
2i@4 46151 

sO8C X,¥ COORD 

/PLELD 

/ ADDRESS 

/CONTENTS OF 
/CURSR CORE LOC 
4Y COORD OF 

{CURSOR POINT 
ARESTORE USER 
fDATA FLD 
“RIN 
fG8€ CAC) 

/SAVE VALUE 
fCHAN ¢ 
“VO POR FULL 
SIZE 18 048 
4226 FOR HALF 

#PULL CHARS ? 
AHO VO=48 
fUPDATE ve 

41 DIGIT 
/aT A TIME 
/UPDATE 
/.OW 3 BITS 
ONLY 
/72 AND REL 
770 GRID TAB 

/HAKE GAP 
/BETWEEN CHARS 
/O08C 4 CHARS 2? 

ANNO CONT 

RIN



5527 
S536 
5534 
5532 
5833 
S534 
5535 
5536 
S597 
5548 
5541 
5542 
5543 
5544 
5548 
5546 
534? 
555¢@ 
6531 

1552 
1553 
{554 

5555 
5556 
5557 

1566 
1564 
i862 
15635 
{564 
1868 
1566 
4867 
1576 

5874 
S872 
5373 
5574 

5660 
S684 
5682 
5663 
S604 

S645 
5606 
5667 
5616 
S611 

8177 
4523 
2154 
4(22 
2654 
aai4 
B47? 
S172 
BES4 
156 
4225 
4443 
6e5e6 
GB66 
7308 
6214 
1262 
3260 
614i 

Bibi 
B34) 
HOB2 

i244 

Fiat 
614i 

S773 
B168 
as44 
GR61 
6777 
7668 
8165 
B34) 
aGG2 

3624 
ige4 
6144 
6a60 

A962 
S26! 
3347 
1347 
7716 
7@4G 
334i 
43G4 
1347 
3875 

RDORA, 

C&Am, 

WSAM, 

FREE, 

CONT, 
COFFE, 

@177 
4523 
219% 
4422 
268% 
24td 
6477 
Si?¢ 
8651 
1566 
4226 
4443 
665¢ 
@ 
CLA CLL 
ROF 
TAD ACDFG 
OCA RINCOF 

462.2 

463,38 

464,4 

/65,5 

/66,6 

(67.7 

PMODE 
TAD Paai 
CTA CLL 
LINC 
L MODE 
STC CURCNTO1777 
WINSAM 
SCR 4 
SET I xearo 
#1008 
JMP CONTE(777 
FRESAM 
SCR | 
POP 
PROBE 
Dea YCUR 
Ya Y¥CUR 
LINC 
6686 
PAGE 
2 
COP @ 
DGA DBLLO 
FAD OBLLO 
SPA CLA 
CMA 
GEA DBLHYI 
JAS DADD 
FAO OBLLO 
DCA BUFLO 

/SAVE USER DF 

fCURSOR 
42 BITS COVERS 
/SCOPE 
“MAKE RANGE 
fui TO ={666 

/WINDOW 
475 CENTS KERTH 

4542 PNTS 

ASMP @ 

/PUT KNOB VAL 
4TN DAC 
/PROPAGATE SIGN 
/BIT KI ORD 

(UPDATE WIN ADDR



5642 
S613 

5814 
56193 
5616 
S847 
5626 
5624 
8622 
5623 
5824 
6628 
5626 
5827 
563 
5634 
S632 
5633 
S636 
S635 
5636 
5637 
S648 
5644 
S642 
5643 

1644 
1645 
1648 

5647 

5650 
5654 
5652 
86538 
5634 
5655 
5656 
5697 
5666 
5661 
5662 
5663 

3664 

154% 
3374 

4316 
8094 
CLE 
7708 
S273 
a7 4 
3374 
1275 
3375 
4304 
4347 
3378 
1344 
3374 
1375 
33a4 
1327 
3025 
1374 
3316 
434i 
i784 
1820 
6145 

OG4s 
ids 
BE02 

2373 

7610 
5354 
2376 
5263 
2377 
5263 
1216 
3304 
i245 
$316 
$266 
2304 

$267 

MINFLD, 
MINADR, 

WRAP, 

SETFLD, 

NXTPNT, 

YSCAL, 

CURRIN, 

OREND, 

TAD 
OCA 

Fad 
OCA 
JS 
TAQ 
FAD 
LIne 
MOD 
SCR 
078 
POP 
PMOD 
132 

SP 
dMP 
182 
JMP 
132 
JP 
Tad 
DCA 
TAD 
Bea 
JMP 
I3Z 

JP 

DOLHT 
BUPHT 

BOUND 

CLA 
CHKAY 
MAKFLD 
BUF HT 
MAM AOR 
BUFLO 
DAod 
DBLLO 
SuPLO 
DBLHE 
BUPHY 
BUPLO 
BUFPTR 
Hised 
COUNT 
Bur HY 
BOUND 
SETOF 
I BUPFPTR 
YSRFT 

E 
i 
7 XCORO 

E 
CURCNT 

CLA 
CURDIS 
ENOLO 
OKENO 
ENBHI 
OK END 
MINADR 
BUPPTR 
MINFLD 
BOUND 
NXTOF 
BUFPYR 

OKFLD 

/MUBT CHK 
*WYNDOW SA 
sWITH BOUNDS 
470 MAINTAIN 
/BUFFER RING 

/LOWER BOUND 

/LGW END WRAP? 
7N0 
/RESET TO 
fUPPER BOUND 

CORRECT WRAP 
/CORRECTED 
WINDOW SA 

#8ET OLSPLay 
#ARGS 

/OFF SET 

/SCALE FACTOR 

#READY TO OFS 
/CURSOR ? 
/NO 

/CHK FOR WY 
/END WRAP 

/RESET TO 
/LOWER BOUND 

/CHK FOR FIELD 
/BOUNDARY 
4ITS OK



B665 
5666 
5667 
5676 

S674 
5672 
5673 
5674 
5675 
S676 
5677 
5786 

S784 
5742 
5783 

5764 
5705 
5786 
5787 

5710 
S714 
S712 
S713 
5714 
S715 

S746 
S747 
5728 
S724 
$722 
5728 
5724 
5725 
5726 

5727 
5736 
S734 
5732 
5733 
5734 
5738 

S736 

2416 
434} 
2825 
524} 
5672 
5445 
43ié 
6882 
BBA8 
7740 
5252 
1245 
S37 4 
12iG 
5224 

GO8e 
7308 
134? 
1375 
3347 
7OG4 
i344 
137 4 
S34, 
S784 

8868 
1716 
7448 
SG44 
2346 
i716 
7O44 
7430 
agai 
7806 
S347 
A384 
1344 
3377 
1347 
S376 

134% 

t62 BOuUNB /S8ET NXT FLO 
NXTOP, JIMS SETOP 
OKFLD, 82 COUNT 4512 PNTS ? 

SMP NXTPRT /NO 
JMP 2 ,ef “OSC READ OUT 
OSCLGE 

CHKHE, JMS BOUND fCHK UPR BOUND 
MAXPLO, 2 
MAXADR, @ 
M76 s SPA CLA “AY WRAP 

J4P SETFLD 
FAD MINPFLD fVES 
OCA BUFRT fRESET TO 
Fab MINADR /LOWER BOUND 
JHP WRAP 

ADOUBLE PRECISION ADD 
/(OBLME, OBLLO} © (BUFHY, BUFLO) 
ARESULY FN COBLHIT,DBLLO) 
ACBUPRI,BUFLOJ@INITIAL SCOTE ADDRESS 

DAOD, @ 
Cua 
FAB 
Fad 
DCA 
RAL 
PAG 
Vad 
OC4 
JMP 

fA00 eJPPER 

CLL 
OBLLG 
BuFLO 
DBLLO 

ABLAT 
BOP HT 
DELHY 
I 6400 

OR eLOWER BOUND 

éTO (BUPHIT,BUPLO} 
/BOUND IS AT Pel,Pe? OF CALL 

BOUND, 6 
TAD 
CMA 
BCA 
282 
FAD 
CIA 
SZL 
LZ 

Mi@@9, NOP 
DCA 
JME 
TAD 
DCA 
TAD 
OCA 

Tad 

I BOUND #26 COM OF ARG 
CLL “TG Bae 
DBLHI 
BOUND 
I BOUND 

DBLAI 

DBLLO 
DAOD 
DBLHI 
ENDHI /DAC HOLDS eNUM 
DBLLO 4T0 END OF BUF 
ENDLO /NO MATTER FGR 

/LOW END WRAP 
DBLHT “70 CHK FOR



S73? 
87 49 
37 44 
a” 42 
S743 
5744 
oF 46 
57 46 
57 47 
57 S@ 
5734 
3732 
S788 
5794 
S758 
5756 
SPO? 
9769 
S764 
S76e 
5763 

i764 
ivés 
1766 
4787 

577 6@ 
S774 
5772 
S778 

5774 
5778 
8776 
S777 

23516 
5716 
aGae 
1316 
7186 
78 
1261 
oG4? 
6850 
S744 
3024 
1816 
3624 
i3a4 
5@22 
1764 
o829 
1276 
$347 
1824 
6144 

@46S 
7366 
Bi44 
8802 

23aF7 
S363 
5258 
2208 

aegs 
e000 
G08 
8006 

BSETOF , 

DBLLO, 

CURDIS, 

CURLOP, 

CURCNT, 

18Z BOUND 
JP & BOUND 
9 
Fad BOUND 
CLL RYL 
Ral 
TAD COPE 
BCA ged 
9 
JHP Y SETDF 
DCA YEUR 
7ab BOUNG 
DCA MCURHY 
TAD BUFPTR 
DEA MCURLE 
TaD 7 BUPETR 
DCA CORVAL 
Yao M78 
OCA DBLLO 
VAR ¥CUR 
LINC 
LNODE 
8n8 7 6 
JHP PREE 
HIS KXEORD 
POP 
PAMODE 
482 OBLLG 
JHP CURL OP 
JHP CURRTN 
@ 

/UPON RYN 

/SET 8 FIELD 
#REL FO BOUND 

/OISP CURSOR 
#Save X.Y 
ACOORDINATES 

APREE CURSOR 

SPHESE 3 GUYS MAY BE PAGE @ 
BUPHI, 
BUFLO, 
ENDLO, 
ENOHT, @ 

o
o
 

DBLHTaSETOF 
BUPPTReDADD 
XCORDed 
LODE 
CURSAMBSAM 1 
WINGSAM@SAM @ 
PRESAMGSAM 5 
SCALE each 
SCi2BueseR 3 

OF {2BUn4ga0 

/CURSOR KNOB 
/WINDOW KNOB 
/PREE CURSOR 

/SCALE FACTOR 
12 BIT UNSIGNED 
/¥ OFFSET FOR 
fi2 BIT UNSIGNED 

‘THESE 6 GUYS MUST BE PAGE @ 
¢THEY ARE ALL CONTIGUOUS AND DEFINED 
(RELATIVE TO VSHFT BUY THIS IS NOT 
#A REQUIREMENT 

VOHP Tage



6475 
Ba76 
8477 
O588 
S584 
e5ae2 
85038 
6564 
6545 
8506 
6547 
@5ia 
@Si4 
6512 
8513 
a5i4 
6515 
8516 
G57 
6520 
e524 
6522 
6523 

NO ERRORS 

‘THE 4 SCOPE READ OUT VALUES 
MCURHIeYSHF Te 4 
MCURLOQSXCURKT¢¢ 
CORVAL SKCURLOe! 
YCURSCORVALe{ 
COUNT SYCURe 4 

/AN EXAMPLE TO DISPLAY ALL OF FIELO ¢ 
412 BIT UNSIGNED DATA 
fPMODE 
AeSOMERHERE 
/JMS 1 KIDORA 
ft 
AGG 
fi 
AFIT? 
/OF 1 2BU 
48CieBu 
/UM8 I KROORA 
AUMP o@t 

/KIDORA, IDGRA 
/EKROGRA,ROORA 
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“INITIAL CALL 
fFLO 
“#ADDR 
AFLO 
/ABDOR 
“¥ OFF SET 
“¥ SC4_LE Fac 
/REPRESH CALL
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