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Memory
Printer Dump

Dr. Frank Covitz &, 3
(=
} =V

The MTU visible memory is 8K
bytes of dynamic RAM which,
during refresh (transparent to the
6502), generates a video image of
itself. The display signal is stan-
dard composite video, and can be
seen on a conventional monitor or
converted TV set. With the
MTU/PET interface, the PET
screen itself can be used as the
display. The 320 (herizontal) by
200 (vertical) pixel matrix allows 4
you to generate moderately high %

resolution graphics. (64,000 in-

dividual pixels can be set on or off i{k,l

- obviously a job for 6502 machine e
language or routines callable by N

BASIC). Q

<= =%

The following 6502 program ﬁ'}, .
allows you to get a hard copy of |
this on the CBM 2022 (tractor L. |
feed) PRINTER. The first part is
fairly self-documenting, and is used W FRHTR DIUME

to open the special character chan-

nel to the printer and set the ver- SIRAESKE AR RS EANY

L
tical spacing (not available on the % N PRUTRIUNS
CBM 2020 pressure feed printer). OBV FLCOVITZ ¥
N st e i* ¥
The VMDUMP md(.hlnc. code o RPN
scans each 320H by 7V line to .
form the special character matrix. "THIS PROGRAM DUMPS AN 8K BLOCK
e X _ ;TO THE CEM 2622 FRINTER AS A
Skipping the proper number of ST HRESED: THRGE:
spaces, the main program then JMAINLY INTENIED FOR WITH THE
: : . JM.T.U. 8K YISIELE 1
prints this character. #2200V FINELS

JFORMAT 13
This is a SLOW process, since :

the 2022 printer can handle only

one special character per line, so as

260 0zea = FO230 SORIGIN

LE OHLY)

S ¥%4 UPGRADE ROM Z-FAGE LOC HS #e4

many as 33 prints to the same line LEHolH. =
may be required before the line is S =
o il =

complete. Since 30 lines may be

needed to complete the 8K scan, T

the whole process can take up to 30 = @

minutes to finish!! In practice, - :

however, sinces spaces are “‘weed- : :

ed out’’, 5-10 minutes is usually = 3

sufficient to get a moderately dense o RRIAGE RETURH (WIT
print-out, and less for line-type s ;3" UEH (Wl
graphs. Horizontal and vertical = $FE




registration are not perfect, given
the limitations of the 2022’s
mechanism, and there is some
distortion (vertical or horizontal,
depending on your outlook). The
accompanying examples should
give you some idea of the results
you can expect. Given the slow
speed and imperfect registration,
the fact still remains that the
capability is there.

As written it is configured to
go into both tape buffers (starts at
$0280, 640dec.). It is then easily
accessed by DISK-based systems.
When you see something you like
on the VM, just key in SYS640
and take a five minute break. If
you have a tape-based system, you
will need to relocate the code
elsewhere. The assembly source
should make this relatively casy to
do.

The only routine that is
specific to upgrade ROM is the
OPEN subroutine. I believe this is
at $F52D in original ROM. Zero-
page locations $D1, $D2, $D3 and

$D4 are ROM dependent, and cor-

respond to locations $EE, $EF,
$F0, and $F1, respectively for

original ROM. Zero page locations

1 and 2 are used as an indirect
pointer. The last point to be aware
of is the setting of VMORG, the
origin page of the 8K block of
memory. There is a single LDA
#VMORG in the source code, so
you must change this single byte if
you want a dump of a different 8k
block.

To be even more benign to the

calling program, the original con-

tents of zero page locations 1 and 2

(VM and VM + 1), as well as the
registers, could be saved. Use the
following code sequence:
MAIN SEI ;prevent interrupts

PHP ;save status

TXA ;save registers

PHA

TYA

PHA

LDA VM ;save loc’ns 1 and 2

PHA

LDA VM + 1

PHA

COMPUTE!

:lH'O SYSTEM LOCATIONS #+#

S hES e
J¥%% | = UPGRADE ROM  #we
40 ozen PIAK
oo ozzo CLOSE
) 0280 OPEN
570 ozeo SETDEVY
<80 ozeo OUTCHRR
7 MAIN
A3 0o
s M
285 I3
A2 o1
g% Iz
A5 04
2% I

MATHZ

MAING

3
2 FF MAINS
83 MRINE

MAINT

#LFZ
SETDEY
#1E
ouT
YMDUMF
FPIAK

SETDEY

MATR
QUTCHAR

MAIN3

#AKe2
SFC

SKEYEORRD FOFT
JCLOSE 1EEE_DEVI
i1 OPEN IEEE I
JSET OUTPUT DEV
JEEND 1 CHAR.

i PREVENT
J5E

SOPEN NORMAL FRINT CHAdbZo

SOFEN VERT.SPACING CHANWLE

CLCHAR, CHANKEL

JSEND VERTICAL SPACIMG

S INITIAL
JCHECK -

SABORT OM

KEY
JCHECK IF LIME FEED MEEDEL

JSEND A CRLF

JSFEC. CHAR. CHANNEL

SJHOW MANY SPACES TO T
JLEAYE A LITTLE ROOM

JUSE RS INDEX
T FOR

S TRANSMIT SPECIAL CHAR,

SEND CR CWITHOUT LFD

SRE-ENTER VMDUNP
sCHECK FOF DOHE



PLA restore loc’ns 1 and 2
STAVM + 1

PLA

STA VM

PLA ;restore registers
TAY

PLA

TAX

PLP ;restore status
CLI :interrupts

RTS
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127a- 0318 26 D2 FF JER OUTCHAR
1280 20 E? FF JSR CLOSE SCLOSE ALL CHANMELS
1230 58 CLI JALLOW INTEFRUFTS
1300 60 TS
SRR ER SRR R R AR AR SR
+& YMDUMP SUBROUTINE #
SEEREARAE SR InEiR Ry
;
; DDES THE TOUGK JOE OF FORMING
SJTHE SPECIAL CHi TER MATR
JIT SKIPS OVER SFACES (BUT KEEFS
S TRACK OF THEM). THE ROUTIME
s CLOBE! A.7.AND ¥
;
51 VMORG SET = £96 !!
;80 SET YOUR OWH IF NECESSARY.
1456 06320 VMORG = ;VIS. .
1450 azze YMEND = MORG+ELIFFF SLAST WM LOC aE |
;
JZERD PRGE LOC7HS 1 AND 2 USED
1490 v = 1 5 INDIRECT FOINTER
1510 MATRIX YMEND-2
1521 TET YMEL
1530 CHTR Y
1540 SPC
15506 LIHES =
157a YHMIOUMP LDA %0
1580 STA WM
1598 LDA  #YMOFG
1600 STA Wi+l
1610 LD #3 JFETCH IMITIRL DRTA
1620 3 VMDO
1638 JAND STORE IT
1646
165@: JALL 10 BYTES
1660 VID1 & BYTES TO
1670 vmDz 7 BITS TO
1620 ;OFFSET TO 5t
1630
1760
1710 BIT BTFT
1720 CLC
1730 BEQ VMD3
1740 SE
1758 WHMDE ROL R
1760 F
1778
1780
179G
12600

+ADYANCE 1
SBTPT HOT D
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YrDg

2 as

F& AF YHDIS
7F

F& AF

=3

YHDE
1F

YHDZ
#S

MATRIX,
HETF
MATRIX. K
YMDG

YMDS
YMDg

i
SJRE-EKTRY POINT HERE

FE AF VIONEXT
;

3 &0 vnp?

FC AF

yNDE
C& AG OFSTAB
28 aa

@ 03 02 DATA

Qe 35

;END

DEC

JEBY
EYTE
.BYTE

SPC
WMDY
HMAR
SPC
LINES
VDT

bl

#sF1
W

YMD7
Wi+ 1
H320
BTFT

$F6. $C5.$A0.478
$50.$28.4
9.8,6.8.0.0

F60,6,MAK-1.29

DO THE € BYTES
sHOW CHECK FOR ALL ZEFOD
JMASK BIT 7

i5KIF OH ZERO
sH NOH-ZERC WAS FOUND
S ZERD

A NON-ZERD WAS FOUND
JRETURM OM R NOM-ZERD BYTE

JOTHERWISE [T IS A SPACE
530 KEEF GOING

JBUT HOT PAST 54 SPACES
+RESTORE SPACE COUNTER
SDECREMENT LIMES COUNTER
JRETURN IF LINZS=0

SOTHERWISE B0 TO NEXT
JLINE OF 2K BLOCK
5 (ER40+1) LOCATIONS ARHEAD

SRESTORE BTPT ~

SOFFSETS TO HEXT LINE

IMITIAL DATA

©;
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A Fast Visible
Memory Dump

Martin J. Cohen, PhD

Los Angeles, CA

“The MTU Visible Memory is 8K bytes of dynamic RAM
which, during refresh (transparent to the 6502), generates
a video image of itself. The 320 (horizontal) by 200
(vertical) pixel display allows you to generate moderately
high resolution graphics. (64,000 individual pixels can
be set ont or off — obuviously a job for 6502 machine
language or routines callable by BASIC.)”

This description (on page 104 of COMPUTE!,
issue 7, Nov./Dec., 1980) begins Dr. Frank Covitz's
article in which he gives a truly ingenious method
of using Commodore’s 2022 tractor-feed printer to
produce a hard copy of the MTU Visible memory.
The primary disadvantage of this method is that,
because the 2022 was not designed for graphics
output, the process can take 10 to 30 minutes.

The 6502 machine language program de-
scribed here, called SDUMP, produces a hard copy
of the Visible Memory on Integral Data Systems’
“Paper Tiger” printers with DotPlot graphics.
Because these printers have graphics built in, the
Visible Memory can be dumped in 90 seconds on
any Paper Tiger and in only 45 seconds on the
Paper Tiger 460 run at 9600 baud. These times
apply to any contents of the Visible Memory, no
matter how complicated or dense. The routine
SDUMP does not even take advantage of clear
areas of the Visible Memory, and could presumably
be speeded up if this were done.

SRAPHICS HODE 1 ~ NN
| SR

To see some of the capabilities of the Visible
Memory/Paper Tiger combination, examine
figures 1 through 3. Figure 1 shows four of the
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Pl (DENSITY) FOR X = ¢, N = 2

5 1 2 [}
i 4 ] 18
. 046960 .0076913 .000203 0.
-107708 .021050 .000768 0.
.183775 042380 .002078 .000004
LL76517 .074611 .004827 000015
. 386991 121355 .010224 .0ao0s52
.515782 .186954 .020314 .000166
.662790 .176438 .038453 .000491
.BZ69S8 .395385 .069588 .001387
1.005928 .548572 .123247 .003769
1.195608 . 744344 .210629 .009896
1.3889644 9833511 .350033 .025174
1.578762 1. 267587 .365844 .062113
1.749954 1.591018 .888714 .148533
1 885497 1 838004 1.351842 -343298
1.961747 2.276254 1.979278 .762388
1.947681 2 547874 2.757421 1.608574
1.803133 2.656193 3.572946 3.152575
1.476662 2.446936 4.086017 5.446845
.903005 1.681591 3.48B2044 7.005667
TY) Us. @

Q ALPHA = 0. .123 .15
RHO = 0. .3 1

.05 . 285 .181686 115778
.1 .540000 .361678 . 241868
.15 .765000 . 538112 .377244
.2 . 960000 708830 .9z0s0¢2
.25 1.125 .B71864 .669801
.3 1.26 1.0z4422 .822791
.35 1.365 1.163877 976548
.4 1. 44 1.287245 1.127478
.45 1.485 1.391273 1.271233
- 1.5 1.472420 1.402602
.55 1.485 1.526836 1.5153489
.6 1.44 1.550348 1.602333
.85 1.365 1.538434 1.654867
o 1.26 1.486205 1.663062
.73 1.125 1.388381 1.615403
.8 .8960000 1.239265 1.498604
.85 .765 1.032722 1.297404
.8 .54 762148 .8984325
.95 . 285 . 420448 969423

o1 (CEMSI

+ + =
Figure 2

screens produced by the demonstration program
supplied with the visible Memory. Figures 2 and $
show some intermixed text and graphics produced
using the MTU Keyword Graphics Package, of
which I am the principal author. This package
interfaces with BASIC to allow graphics commands
to be entered as part of your BASIC program.
Listing 1 shows the code used to produce the plots
in figures 2 and 3.

The principal problem in dumping the Visible
Memory to the Paper Tiger is that a byte of the
Visible Memory is displayed as 8 pixels lined up
horizontally, while a hyte output to the Paper
Tiger in graphics mode produces, depending on
the model, 6 or 7 dots lined up vertically. The
main task of SDUMP is therefore to take 6 or 7
bytes in the Visible Memory which are lined up
vertically and convert them to 8 bytes of 6 or 7 bits
which will then be output to the Paper Tiger.

My first attempt at this was done in BASIC,
and is in listing 2. I knew it would execute extremely
slowly, but it would be much easier to debug. Once

the code was working, it was a fairly straightforward
matter to translate the BASIC into assembly lan-
guage — since I knew the logic was correct, T only
had to make sure the translation was correct,
Another advantage of this method is that if [ want
to program the routine in some other language,
such as PASCAL, FORTH, or FORTRAN, it will
be much easier to do it with BASIC as the basis
instead of assembly language.

The current version of SDUMP is in listing 3.
It is a modularized form of the BASIC codc in
listing 2, and is designed to be easily modifiable. It
is assembled starting at $6000 (hex), so that it can
reside in memory with the MTU Keyword Graphics
Package, and be called with a SYS (96%256).

The initial part of SDUMP contains a transfer
vector and a data area. The transfer vector has
jumps to the three main routines in SDUMP;
OUTVM, which dumps the whole Visible Memory;
OUTROW, which dumps 6 or 7 rows of the Visible
Memory starting at the location set in VM (at
$6013); and OUTCOL, which outputs a column of
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Pl (CUMULATIVE) FOR XK = 4, N = &

Q ALPHA = 0. o125 25 .5 1 z 4
RHO = 0. .3 1 i 4 8 16
.05 .01425 009084 .005788 .002348 .000384 .000010 0
il 04125 027168 p17882 .007733 .001437 .000048 0
.15 . 07935 054073 .036744 .016822 .003556 .0p0152z 0
2 1275 088520 .062769 .030748 .007286 .000393 000001
5 . 18373 133113 .096259 .050087 .013354 .000805 000003
3 . 24675 1841334 .137399 .075886 .0z22702 .001820 000012z
35 .315 242528 .186226 .109026 .036524 .003843 000036
4 .387 306830 242600 .150374 056293 .007343 000105
45 .46125 376454 306162 .200670 .083772 .013505 000294
5 L93625 450073 376282 .260451 .120989 .024037 pno789
55 .6105 526417 432062 .329933 .170164 041539 onzo4?
] .6825 603834 532179 408871 .233544 068831 005153
65 75073 680856 614822 -496369 -3130985 -114267 .D12580
ki 81375 755166 638075 .590643 .4009485 .181859 .0289745
75 870000 BZ4586 7788435 688731 .513808 2808123 .067864
8 918000 BBE549 853775 .786115 .651201 418694 -148293
85 956250 538185 918646 .8768272 .784011 597341 .305922
.8 .983250 .876292 968362 .950105 .906358 .801642 .577B264
- .987500 .997315 -996833 .995255 -990437 . 975744 .8u8547
P1 (CUMULATIVE) usS. @
— t t t + 6 S & CURUE:
IZC.' ......
e et B Y pa T
, 21
Figure 3
e & " T A L T - S
T+
(R
©
8
PE FOR X = ¢4, N = 1
M ALFHA = 0. L1258 .25 ] 1 i 4
RHO = 0. .5 1 2 4 8 1€
2 .508553 .454439 .408615 .338910 259034 .218670 . 168887
4 .759892 .70823835 .661886 .582530 .469289 .362902 359455

8 bytes, 6 or 7 bits high. These routines are made
available in this manner in case you would like to
mix text and graphics in a more sophisticated
manner than a simple dump.

Following the transfer vector is the data area.
The values here specify how the Visible Memory is
to be dumped and where it is. SDUMP is assembled
to work with the 460 Paper Tiger, but by making
the changes described in lines 25-27, the code will
work on the Paper Tiger 440. Presumably, with
similarly minor changes, SDUMP will also work on
the newest Paper Tiger, the 445.

The following should be noted about SDUMP
and its use: The only code in SDUMP that is
specific to a particular version of BASIC is that in
OUTCH, lines 235-280. This code was given to me

by Greg Yob — thanks Greg. It outputs the charac-
ter in the ACC directly to the device whose number
is in RDEV, at location $600E in the data area.
Because this code bypasses the PETs file system
and directly accesses the IEEE-488 routines, the
device does not even have to be opened.

Each routine in SDUMP checks to see if the
stop key is pressed, using the routine STOPTS at
lines 281-292. If so, the routine quits and returns
to the routine which called it. Because of the way
the Paper Tigers enter and exit graphics mode, it is
possible for them to be left in graphics mode when
the stop key is pressed. If this happens. you will
know it when it does, the easiest method of recov-
ering is to turn the printer off, then on.

You should not have a CMD operation open
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4000 REM PLOT X IN (XA, XB) NX WIDE, Y IN (YA,YB) NY HIGH, KEY PX

4005 IF PF=0 THEN RETURN

4010 CLEAR

4060 CX=NX/(XB-IA):REM CONVERSION CONSTANTS
4070 CY=NY/(YB-YA)

4080 FOR JR=1 TO NR:REM GET THE DATA POINTS
4100 DOTL DO(JR,1).DO(JR, 2)

4110 FOR JOG=1 TO NQ

4120 X=05(JQ)

4130 IX=INT( 5+(X-XA)*CX)

4140 IF I1X(0 THEN IX=0:REM MAKE SURE X 0K
4150 IF I1X)NXI THEN IX=NX

4160 IXI=1X+0X%

4210 IF PX=1 THEN Y=DD(JQ,JR):REM PX=1 FOR F1 DENS DIST
4220 IF PK=2 THEN Y=CD(JQ,JR):REM PK=2 FOR P1 CUM DIST

4300 REM CONVERT Y LIKE X

4310 IY=INT(.5+(Y-YA)IRCY)

4320 IF IY<O THEN IY=0:REM FORCE ON PLOT
4330 IF IY)NY THEN 1Y=NY

4335 IY¥=I1Y+0Y

4340 IF JG=1 THEN MOVE 1IX.1Y

4350 DRAW IX.,I1Y

4480 NEXT JQ

4430 NEXT JR

4485 DOTL 1,0

4500 REM PRODUCE THE PLOT

4510 MOVE O0X,0Y:REM BORDER

4520 DRAW OX+NX,0Y:DRAW OX+NX,6 OY+NY

4530 DRAW 0X,0Y+NY:DRAW OI, OY

4590 MOVE OX+NX/Z2-3*(LEN(PLS)+6) ,0Y+NY+10
4592 CHAR PLs;" V5. QO

4594 PLs=""

4600 REM DISPLAY RHO AND DOTS
4610 IX=0X+NX+10:1Y¥Y=0Y+NY-?7
4620 MOVE IX,IY:CHAR "RHO
4630 FOR I=1 TO NR

4640 V=RS(1):GOSUB2002

4650 1¥Y=1Y-12:MOVE IX,1Y
4660 CHAR V3

CURVE"

4670 DOTL DOCI 1) ,DOCI,2):LINE IX+42.1Y+3,319,1Y+3

4680 NEXT I

4690 DOTL 1.0

4700 REM DRAW A GRID

4702 TL=3:REM TIC LENGTH

4705 DXI=.1:REM X GRID SPACING (ALWAYS)
4710 DY=10:REM ¥ SPACING - HAVE TO SEARCH
4715 IF YB/5(DY THEN DY=DY/10:GOTO04715

4720 EX=INT(IB/DX+.01):EY=INT(YB/DY+.01) REM POINTS ON GRID

4725
4730
4735

FX=1.1F EX)>5 THEN FX=2.1F EX)>10 THEN FX=5:IF EX>20 THEN Fi=110
FY=1.IF EY)>5 THEN FY=2.IF EY}10 THEN FY=5:.IF EY)20 THEN FY=10
FOR 1=0 TO EY:O0Z=0Y+IXDY¥YXCY:LINE OX-TL,0Z,0X+TL,0Z:REH Y AXIS§

4737 LINE OX+NX-TL,0Z,0X+NX+TL,0Z

4740 IF I=FY*INT(I/FY) THEN CHROT 1.MOVE OX-TL-5,0Z-3:CHAR MIDs(STRs(I*DY),2)

4745 NEIT I

4750 FOR 1=0 TO EX:0Z=0X+I*DX*xCX LINE 0Z,0Y-TL.,0Z,0Y+TL:REM X AXIS

4752 LINE 0Z,0Y+NY-TL,0Z,0Y+NY+TL

4755 1F I=FX*INT(I/FX) THEN CHROT 0:MOVE 0Z-3,0Y-TL-10:CHAR MIDS{(STR$(I*DX),2)

4760 NEIT I

4300 REM PRODUCE THE PLOT

4910 PRINT PRINT

4920 CMD3I:REM REGULAR OUT TO THE SCREEN
4930 SYS(LP) REM THERE IT GOES

4940 CMD1:REM BACK TO THE PRINTER

4950 RETURN

Listing 1

to the Paper Tiger when SDUMP is called, because
of the way this command is interpreted in the
IEEE-488 system. To avoid this, open a unit to the
screen (device 3) and switch to this unit before
invoking SDUMP. For example:

OPEN 1,4:REM PRINTER FILE

OPEN 2,3:REM SCREEN FILE
CMD 1:REM OUTPUT TO PRINTER

CMD 2:REM DIVERT OUTPUT

SYS(96*256):REM DUMP VISIBLE MEMORY

CMD 1:REM RESUME PRINTER OUTPUT

The byte in the data area called EORVAL (at

$6011) is exclusive-ored with each Visible Memory
byte when it is accessed for dumping. This gives a
visible indication of the progress of the dump
which I find entertaining. Itis actually an instance
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of Cohen'’s first law of inter-
active computing — “Always
let the operator know that
something is going on.”
However, this leaves the
screen reversed when the
dump finishes. If you do not
like this, there are (at least)
two possibilities: (1) Set
EORVAL to zero ($00); the
exclusive or will than not
change anything. (2) If you
are using the Keyword
Graphics Package, follow the
call to SDUMP with a
‘SCFLIP 0,0,319,199’; this
will reverse the whole screen,
restoring its original
condition.

To load SDUMP togeth-
er with the MTU keyword
Graphics Package, when
reserving memory space, do
a ‘POKE 53,96’ instead of

41040
9110
9120
9130
9140
9142
9145
9150
3160
8170
9180
91380
9200
8210
220
9225
9230
9235
9240
94z50
9260
5270
9280
9zd0
328§

REM MTU VISIBLE MEMORY
PRINT#U: REM SPACE
PRINT#U,CHRS$ (3);:REM ENTER GRAPHICS MODE
VM=Z56*PEEK(832):REM START OF VISIBLE MEMORY
PYMEM

GRSHRT

5=7:REM ROWS PER GROUP

FOR RD=0 TO 18989 STEP S:REM 5§ ROWS AT A TIME
:R1=R0+S-1:REM END OF ROW GROUP

:1F R1>189 THEN R1=188

TO IDS 460 PAPER TIGER SCREEN DUMP

:FOR C=0 TO 39:REM A BYTE (8 BIT COLUMNS) AT A TIME
::FOR I=0 TO 7:REM CLEAR VALUES TO BE PRINTED

11 PCI=0

:NEXT 1

::V=VM+C:REM LOC OF BYTE

::P2=1:REM POWER OF Z TO ADD

::FOR R=R0 TO RLl:REM SCAN THE ROWS

:::PRINT C;R

::B=PEEK(V):REM GET THE BYTE (8 BITS)

::V=V+40:REM LOC OF BYTE BELOW

.::IF B=0 THEN 9315 REM FASTER IF EMPTY
::M=1:REM MASK (Za(7-1))

:.:REM ACCUMULATE VALUES FOR PRINTING
:FOR 1I=7 TO 0 STEP -1

:IF (B AND M) (>0 THEN P(I)=P(I)+P2

c:iM=M+M
(:NEXT 1

c 1 :PZ=P2+PZ

::NEXT R:REM DO THE ROWS

::REM NOW, PRINT THE 8 COLUMNS OF ROWS

::FOR I=0 TO 7

:::PRINT#U,CHRS$(P(1));

‘POKE 53,98 for a 32K 9360 :::IF P(I)=3 THEN PRINT#U,CHRS(P(I))::REM 3 IS SPECIAL
- g e 9370 ::NEXT I
systen il similatlytor 9330 :NEXT C:REM END OF COLUMN LOOP
smaller systems. This will 9400 -PRINT#U,CHRS(3);CHRS(14); REM GRAPHICS LINE FEED/RETURN
reserve the two pages needed 3410 :VM=VM+S®40:REM DOWN S ROWS
bv SDUMP. 9420 NEXT RO:REM END OF ROW GROUP LOOP
. 9430 PRINT®U,CHR$(3);CHRS(2) :REM LEAVE GRAPHICS MODE
9439 11
9440 VISMEM
Listing 2 3450 RETURN: REM DONE
Listing 3
00001 0000 SDUMP . ASM - MTU TO IDS PAPER TIGER 460 ¢440) SCREEN DUMP
00002 0000
00003 0000 BY MARTIN J COHEN, DECEMBER 1980
00004 0000 :
90005 0000 , ANYONE WHO WANTS TO CAN USE THIS PROGRAM,
00006 0000 . ALTHOUGH SOME ACKNOWLEDGEMENT WOULD BE APPRECIATED
00007 0000 ;
00008 000D ;
00009 0000 . APPRGXIMATE TIME NEEDED TO DUMP VISIBLE MEMORY:
00010 0000
00011 0000 . AT 1200 BAUD, 1 MIN, 30 SEC
0001z 0000 ; AT 9600 BAUD, 45 SEC (WITH 3 MS DELAY SET BY NMSDLY, BELOW)
00013 0000
00014 0000 , THE ACTUAL CPU TIME NEEDED IS5 ABOUT 3 SECONDS!!
DOOLS 0000 i
00016 0000
00017 0000 * = 56000 ; TWO PAGES BELOW KGP CODE
00018 6000
00013 6000 4C 18 60 JMP OUTVH , SKIP DATA AREA AND DUMP THE VIS MEM
p00Z0 6003 4C 8D 60 JHP QUTROW ; OUTPUT ROW STARTING AT VM
00021 6006 4C DF 60 JMP OUTCOL ; OUTPUT A COLUMN OF & BYTES
00022 6009
00023 6008 DATA AREA
ppoz4 6009
00025 600% NOTE - TO RUN THIS ROUTINE ON A 440 INSTEAD OF A 460,
00026 6009 CHANGE THE FOLOWING VALUES AS INDICATED (VALUES IN DECIMAL)
00027 600% RPFXC=0, RREP=33, RVAL=6, REND=2, RKGR=11
00028 6008 ;
00029 6B00% 14 RPFXC .BYTE 20 , NUMBER OF BLANK PREFIX COLUMNS (4400
00030 600A 02 RPFXR . EYTE 2 . NUMBER OF BLANK PREFIX ROWS
00031 G00B IC RREP . BYTE 128 , MAIN REPETITION COUNT (440:33)
00032 600C 07 RVAL  .BYTE 7 ROWS TO OUTPUT IN MAIN LOOP (440 6)















