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The fourth in a series of tutorials for
the beginner to intermediate machine
language programmer

Machine Language Made BASIC

Part IV: Getting Graphic

By William P. Nee

L (lsartislopie stant 1o Location Indicates Start W/Disk
ex,plore the Color Comput- $B6 PMODE (1 - 4) 0) (0)
er’s best capability: the speed $B7/B8  end of graphics page +l (#8C00)  (#$1400)
and ease with which it can create graph- $B9 bytes per line (#$10 or #$20) (#$10) (#$10)
ics. The standard way to begin any $BA/BB start of graphics page (#$600)  (#SE00)
graphics program is with PMODE, PCLS $BC/BD (#$600 if not disk, #$E00 if disk)
and SCREEN. These three commands, Figure 1
along with PCLEAR, will set certain
locations within the memory. The main
locations we will use for graphics and 1) PMODE LDB #(0 - 4) PMODE 0 to PMODE 4
their meanings are shown in Figure 1. JSR  $9628
When you first power up, the EACH ?2; :525; 8)  PAGE 1 to PAGE 8
computer assumes PCLEAR 4, PMDQE Q, 2y PCLS  JSR  $9542 Pols
PAGE 1, and sets the addresses as indi- 3)  SOREEN DB Mrrot=eiy i (i doniden ity n Aot i
cated under START. Since PMODE 9,1 JSR  $95AA
uses only the first graphics page, the LDB #(0 - 1) color set O or color set 1
computer assumes that you will be using JSR  $9682 Figure 2
$600 to $C00-1 for graphics (3E00 to
$1400-1 with disk). If not, you must tell
the computer something different. The | Address Description PCLEAR4 W/Disk  PCLEAR8  W/Disk
three main graphic commands in ma- $19/1A  basic starts @ #$1E01 #52601 #53601 #$3E0L
chine language are shown in Figure ) $1B/1C variables start @ #$1E03 #$2603 #$3603 #$3E03
Notking s arcay ar oo Iyou | FBAL srmemsrieme | sum wmer sty s
try these commands, your machine $33/34 data . @  #S1E00 #$2600  #$3600 #$3E00
language program will become lost. The $A6/A7  input buffer @ #$1E00 #82600  #$3600 #33E00
problem arises between the PCLS com- Figure 3
mand and where EDTASM+ stores
the program. On power-up with ED-
TASM+, Locatior} $FF/100 is #$600; PCLEAR 1 9 3 4 : 6 y 2
this is where the edit buffer (your typed- W/OutDisk 0C 12 18 1E 24 92A 30 36
in program) and the symbol table will WithiDisk ™ 0¢ =1 AmSEE e 30 33 aE
begin. Since graphics also begin at $600, LDB #$( * ) * use number from table above
a PCLS will set all graphic bits to 0 and, STB  $19
S SORY =
LDB #(1 - 8) PCLEAR 1 to PCLEAR 8
Bill Nee bucked the “snowbird” trend LDA  #6
by retiring to Wisconsin from a banking pOS ey s
career in Florida. He spends the long, ‘;‘333 :?g #eEQQLEnd1 sl el el #5600
cold winters writing programs for his Fi
igure 4
CoCo.
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in the process, wipe out the buffer. To
avoid this problem we must change the
contents of $FF/100.

Graphic pages | to 4 are from $600
to $1DFF (with disk, from $E00 to
$25FF), and we must put the edit buffer
above graphics. Whatever number we
put into Location $FF/100 must end in
00 and allow enough room for the text
program before the ORG address. Let’s
use $2800 for the buffer address at SFF/
100. This will allow locations $2800 to
$3000 for the text and symbols and
leave $3000 and up for the assembled
program. This is done in the following
manner:

1) insert EDTASM+ cartridge and
power up

2) press Z and ENTER to get into
ZBUG

3) press W and ENTER to read two
bytes at a time

4) type FF~ to look at $FF/ 100

5) type 2800 and press ENTER to
change to #$2800

6) type GCO®E and press ENTER to
execute $C006 (keeps $FF/ 100 the
same)

The assembler will now store the
written program and symbols in a
buffer starting at $2800. You can actu-
ally read the program in the “A” mode
starting at $2A00. The “S” stack starts
at the buffer location plus #$177, de-
creasing from there.

The next problem arises if you try to
use ‘5’ to ‘8’ in the PABE command at
$9653. Since the computer is set only for
PCLEAR 4, any higher number will give
you a Function Call error message. To
avoid this, we must PCLEAR some more
pages. The BASIC PCLEAR command
affects the addresses shown in Figure 3.

These numbers change as your BASIC
program increases and becomes more
complicated, but their initial value is
assigned by the PCLEAR you select. So,
in machine language, any PCLEAR must
be put at least into Location $19. Either
the program or table shown in Figure
4 can be used to get the PCLEAR HEX
value you desire.

The second method, while a few bytes
longer, is preferable because it will
recognize whether or not disk is being
used.

If you want to use PCLEAR 8, the

EDTASM+ buffer must begin at $3600
($3E00 with disk) or higher. The pro-
gram must execute at an address even
higher — generally the length of your
text program plus an additional 200
bytes. The EDTASM+ will give you a
Bad Memory error message if you try
to write your program over the execu-
tion address. If it does, increase the ORG
location until it is above the text portion
of your program.

The program for this article is in
machine language only. It can be exe-
cuted entirely from ZBUG and will
break when you hit any key without
losing the program. Initially, Location
$FF/100 is set to #$3E00 to get above
disk graphics; the program will ORG at
$4382 to leave room for the editor
buffer and symbol table. Once you’ve
typed in the program, switch to ZBUG.
In the “A” mode you can follow the
program and symbols from $4000 to
$4381. That is why the program must
ORG at least at $4382.

Once the program has been checked
for errors, you can examine the buffer
locations in the “W” mode for the
following information.

SPECIAL DEAL ON 500
PROGRAMS IS BACK!

BACK BY POPULAR DEMAND! GET OUR LATEST
50 .DISKS OR TAPES FULL OF OVER 500 PROGRAMS.
HERE IS WHAT YOU’LL RECEIVE:

*Over 250 Utility/Home Application Programs including a
Word Processor, Database, Spreadsheet, Disk Utilities,
Business Software, Electronics Series, Educational Pro-
grams for Kids, plus much more!

*Over 200 exciting games including King Pede, Kron, Star
Trek, Flight Simulator, Wizard, Horse Races, Football, plus
much more.

*Qver 30 adventures including Rambo, Haunted House,
Power Sword, Skid Row, plus 32k graphic adventures.

Individual issues sell for *9*° each or *450
for all 50. We slashed the price to

only *150°!

REG. %450 #1500
% THIS MONTH ONLY % %
= o
B ol

Buy this package of 500
programs andreceive afree | RAINBOW
6 month subscription. CERTIRCATION

COOLDOWNTOOUR SUMMERPRICES
ON SUBSCRIPTION SOFTWARE

THERE IS NO BETTER WAY TO ENJOY THE SUMMER THAN
TREATING YOUR COLOR COMPUTER TO 10 READY-TO-RUN
PROGRAMS EACH MONTH. GET 12 DISKS OR TAPES A YEAR
CONTAINING OVER 120 QUALITY PROGRAMS. ASUBSCRIPTION
TO T & D SOFTWARE CONSISTS OF 10 READY-TO-LOAD PRO-
GRAMS DELIVERED BY FIRST CLASS MAIL EVERY MONTH.

NO, WE ARE NOT THE SAME AS THE RAINBOW ON TAPE. IN
FACT, MANY SUBSCRIBERS HAVE WRITTEN IN AND SAID THAT
WE ARE MUCH BETTER THAN RAINBOW ON TAPE!

PRICES
TAPE THIS
ORDISK MONTHONLY
1YEAR(12issues) _76:00° 60.00
6MO. (6issues) 4800 35.00
1ISSUE 9007 8.00
Michigan Residents Add 4%
Overseas Add $10 to Subscription Price

Personal Checks Welcome!

* AvailableonCOCO1,2,and 3
% Includes Documentation

* Over 4,500 Satisfied
Customers

* Back Issues Available From
July '82 (Over 720 Programs)

TURN TO PAGE 122 & 123
FOR A COMPLETE LISTING

T&D SUBSCRIPTION SOFTWARE, 2490 MILES STANDISH DR., HOLLAND, MI 49424 (616) 399-9648

PLEASE SPECIFY TAPE OR DISK
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Location

buffer start +02  program end +1
+0E symbols start at
+10 symbols end at
+40  “S” stack location
+9F  text start
+AS5 textend Figure 5
+A9 text start
+AB text end

PCLEAR 9 10 14 12 13 14 15 16 17 18
W/Out Disk 3C 42 48 4E 54 5A 60 66 6C 72
With Disk 44 4A 50 56 5C 62 68 6E 74 --

The location in Buffer +10 plus 1 will

give you the lowest ORG location that
will not conflict with the buffer.
ing the EQU and mak - i
B etc BUDcommand aces D= | e Tisting: PRGER
ing in routine addresses unnecessary EDTASM+/g1.99.9§  PAGE 1
and makes the program easier to follow.
Eight pages are cleared; the program is
set for PMODE 3,15 PCLS. The screen is Bes gg?;g * $FF/lg§:#$3Epg“82
filled, then displayed with SCREEN 1, 1. 9628 @@11¢ PMODE  EQU $9628
The program switches to PMODE 3,5 9653 $9120 PAGE  EQU $9653
and then fills and displays the screen. ggx ggizg gg;‘;m ggg 33::3;
T.he action keeps alternating until you 9682 #915¢ CSET  EQU $9682
hit any key — JSR ($A000). When you 4382 C6 g8 9916¢ PCLEAR LDB #8 FOR 8 PAGES
do, the computer is reset for text screen et ggi;g Ly T39ANETIES SERR FAGE
and the program ends. In ZBUG, type 4387 DB BC 99199 ADDB  $BC WITH OR WITHOUT DISK?
FINISH = to see that the program ends 4389 D7 19 99209 STB $19 WHERE BASIC WOULD START
at $43DA. Type FINISH - PCLEAR +1 Zggg gg ggzg ggg;g f;gg ;;OD PHODE 3
= to get the length of the program 439 T
0 g > gc6 g1 99239 PAGEL  LDB #1 PAGE 1
which is #$59 bytes. 4392 BD 9653 90249 JSR PAGE
A good technique to prevent the 4395 BD 9542 99259 JSR PCLS
slight flicker on the graphics screen Zggi 213 ;;‘W ggigg Iig}]; i;A SRR SE SRATEIOS ON; acy 1
when alFernating pages is to fill the 439D ED 81 @928 LOOPL  STD X+
screen first, then display it with the 439F €3 g0g3 9929¢ ADDD  #3
SCREEN command. This also gives the Z::i zg ?; ggi’fg ?ff)x ig;m T e AR
best animatiqn effect. Since the pro- 43A6 C6 g1 #9329 1DB #1
gram starts with PCLEAR, type GPCLEAR 43A8 BD  95AA 99339 JSR SCREEN DISPLAY THE SCREEN
or B4382 to execute it. The END must 23:3 gg gész ggg:g 3‘23 :ér:'r Gl e
be followed Wlth_ P[_:LEﬂR’. 43Bg C6 g5 90369 LDB #5 PAGE 5
You are not limited, by the way, to 43B2 BD 9653 #9319 JSR PAGE
ei raphic pa f byte h 43B5 BD 9542 993840 JSR PCLS
ght graphic pages of #3600 bytes eac 43B8 9E  BA 99399 LDX $BA START OF GRAPHICS ON PAGE 5
as long as you have enough memory to 43BA CC 9909 9499 1DD 40
o higher without running into the edit 43BD ED 81 @p41g LOOP5S  STD X+
£0 hig g
buffer or the assembled program. The ggg gg gg” Wﬁg SUBDER
PCLEAR table continues in Figure 5. 4304 25 §7 324,,2 gzgx ?_ggps
Generally, though, PCLEAR 12 is the 43C6 C6 g1 99450 LDB #1
highest you will use. The buffer must ety ;i“ ggzgg ey
start at least at $4EOO ($5600 with dlSk) 43CD BD 9682 00480 JSR CSET
and execute even higher (text programs 43Dg AD  9F AP@P @490 DONE JSR [$APP0]
plus symbol length plus #$200). Zggg i; BA ggg?g gign PAGEL
. ¢ 43D7 BD  95AA 99529 JSR SCREEN
(Questzo.ns or comments concerning 43DA 3F 99539 FINISH SWI RTS IF IN BASIC
this tutorial may be directed to the 4382 p9549 END PCLEAR
author at Route 2, Box 216 C, Mason,
TOTAL ERRORS
WI 54846-9302. Please enclose an s P~
SASE when requesting a reply.) O
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