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

32K ECB || sms
R

Machine Language Made BASIC

Part XI: 3-D Without Glasses

By William P.Nee

n last month’s article about 2-D
rotation, everything was plOtted ROTATE AROUND X AXIS ROTATE AROUND Y AXIS ROTATE AROUND 2Z
symmetrically and we didn’t have to Y1 = Y*COS - Z%SIN Z1 = Z*COS - X*SIN X1 = X*COS - Y*SIN
pay any attention to location. Now we Z1 = Y*SIN + Z*CO0S X1 = Z*SIN + X*COS Y1 = X*SIN + Y*C0OS
will be discussing 3-D, and it becomes X1 =X yi=y 21=2
more important to v1suahz§ where we Figure 1
are actually plotting our points.
Think of the center of the screen as
0,0,0 — that is, zero x, zero y, and zero Listing 1: ROTATE3D
z. Numbers or bits to the right of the 4799 99199 ORG S4FPP
center are +x and those to the left of the 4FPg 198E 5208 gg11g START  LDY #55200
center are -x. Numbers or bits above the 4F94 1GBF 5088 99129 STY COORD  START OF COORDINATES
i dhel h 4FY8 F6 5085 99139 LDB NUMBER HOW MANY DOTS TO SET
center are ¥y an. elow the center are 4FYB F7 5082 goL4g STB COUNT
-y. Numbers or bits between you and the 4LFPE C6 32 @g15g RNDX  LDB #50
screen are -z. and behind the screen are 4F1g BD  BC7C 99160 JSR $BC7C  REGISTER B TO FP1
+2 Th 2 b bi ¢ 4F13 BD  BFLF o917 JSR $BFLF  RND(50)

z. I'he z numbers or bits, of course, are 4F16 BD  B3ED 99189 JSR $B3ED  PUT IT BACK IN REGISTER B
not really there, but they must be taken 4F19 1E 89 99199 EXG A,B MAKE IT A 2-BYTE NUMBER
into consideration when rotating ‘lﬁg gg ';2 ggggg gig EYY +§

: ; , +
points. We still only PSET the x and y APiT ED. ac 09229 STD 12 4%
coordinates. 4F21 ED A8 12 #g23g STD 18y X
4F24 40 4g249 NEGA
4F25 ED A8 18  §@250 STD 24,¥ X
4F28 ED A8 1E  §g268 STD 30Y X
4LF2B ED A8 24  §@27g STD 36, X
[ 4F2E ED A8 2A  §g28p STD Wy X
XL,y 4F31 06 32 @@29g RNDY  LDB #50
% 4F33 BD  BC7C 99399 JSR $BC7C  BEGISTER B TO FP1
4F36 BD  BFLF 99319 JSR $BFLF  RND(58)
4F39 BD  B3ED #9320 JSR $B3ED  PUT IT BACK IN REGISTER B
0,0 4F3C 1E 89 99339 EXG A,B MAKE IT A 2-BYTE NUMBER
* 4F3E ED 22 99340 STD 2.Y +Y
4F4P ED 28 99359 STD 3,Y +Y
4F42 ED A8 1A  §g369 STD 26,9 ¥
x2,y2 4F45 ED A8 2§ @937 STD 32,y 4y
* 4F4LB 40 993849 NEGA
4F49 ED  2E #9399 STD 14,y v
4F4B ED A8 14  (g4gg STD 29y X
4F4E ED A8 26  @gu1g STD 3By Y
4F51 ED A8 2C  0g42g STD 44,y ¥
4F54 C6 32 @g43g RNDZ  LDB #50

. « e an 4F56 BD  BC7C 99440 JSR $BC7C  BEGISTER B TO FP1
Bill Ngg buckeq’ the _snowblrd tre.nd R 0945 e SEFLF  RND(S)
by retiring to Wisconsin from a banking 4F5C BD  B3ED ga66g JSR $B3ED  PUT IT BACK IN REGISTER B
career in Florida. He spends the long, 4FSF 1E 89 99679 EXG A,B MAKE IT A 2-BYTE NUMBER
Sl oo R 4F61 ED 24 49480 STD 4,¥ +Z
g}fzowlnters writing programs for his e 99490 e i i

C A
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4F66
4F69
4F6C
4F6D
4F6F
4F72
4F75
4F78
4F7B
4F7E
4F8Y
4F82
4F85
4F88
4F8A
4F8C
4F8E
4F91
4F93
4F96
4F99
4F9B
4F9D
4F9F
4FA2
4FA6
4FA8
4FA9
4FAB
4FAE
4FBL
4FB4
4FB6
4FB8
4FBB
4FBF
4FCY
4FC2
4FC4
4FC7

ED  AB 1¢
ED A8 28
49

ED  2A
ED A8 16
ED A8 22
ED A8 2E
31 4B 3
7A 5082
26 8E

c6 g5

BD 9653
BD 9542
8D 1F

8D 48

o

BD  95AA
ce g1

BD 9653
BD 9542
8D OE

8D 37

g6 g1

BD 95AA
AD OF A9gg
27 D8

39

c6 93

BD BC7C
BD  BFIF
BD  B3ED
i gl

26 g8

8E 5202
1P8E 5204
39

el 92

26 g8

8E 5204
198E 5280

98539
99519
2@529
#0539
p0549
#9558
99569
99579
99589
90599
$p699
99619
gp628
39639
§9649
99650
§9669
pp679
pa689
99699
99799
gp719
99729
99739
98740
99759
99769
99779
99789
99799
99800
29819
pp82g
99839
gp84g
99859
99860
99879
gg889
99899

PAGES

PAGEL

EIN

PICK

YROTAT

STD
STD
NEGA
STD
STD
STD
STD

DEC
BNE
LDB
JSR
JSR
BSR
BSR

JSR
LDB
JSR
JSR
BSR
BSR

JSR
JSR
BEQ
RTS
LDB
JSR
JSR
JSR
CMPB
BNE
LDX
LDY
RTS
CMPB
BNE

LDY

$954A

[$A997]
PAGE5

#3
$BC7C
SBFLF
$B3ED
#1
YROTAT
#55202
#$5204

#2

ZROTAT
#$5204
#$5200

+2Z
+2

-Z

-2

-2

-2

NEXT COORDINATE LOCATION
FINISHED ALL THE DOTS YET?

PCLS

WHICH AXIS TO ROTATE AROUND?
COMPUTE AND SET POINTS
GRAPHICS SCREEN

PCLS

WHICH AXIS TO ROTATE AROUND?

COMPUTE AND SET POINTS
GRAPHICS SCREEN

ANY INPUT?
IF NOT, BAGK TO PAGES

END OF THE PROGRAM

THERE ARE 3 AXIS

REGISTER B TO FP1l

RND(3)

PUT IT BACK IN REGISTER B
IS IT X ROTATION

BRANCH IF NOT

FIRST ¥ COORDINATE

FIRST Z COORDINATE

IS IT Y ROTATION
BRANCH IF NOT
FIRST Z COORDINATE
FIRST X COORDINATE

Since the Color Computer numbers
from the top of the screen down, we
change the y direction a little. Look at
the following diagram:

If you want to set a point (x1,yl) at
coordinates (+12,+16), what is the
actual screen location? Since the xI
location is to the right of the center, it’s
location is 128+x1; since the y1 location
is above the center, it’s location is 96-
yl. The screen location is then 140,80.
If x2 is -20 and y2 is -30, its screen
location is 128+(-20),96-(-30), or
108,126. It is the x,y (and z) coordinates
that are stored and rotated, not the
screen locations.

In last month’s article we actually
revolved points around the z axis al-
though we just called it rotating. Now
we need a formula to rotate around the
x axis, a horizontal line through the
center of the screen, and the y axis, a
vertical line through the center of the
screen. As before, x, y and z are the old
locations and x1, yl and zI are the new
rotated locations. (See Figure 1.)

Since we are using the same angle of
rotation in all three cases (see last
month’s article), all three formulas are
the same — just the x, y and z are

Every one can NOW afford and enjoy a DISTO Controller

Mini Controller

The No-Extra-Cost Controller
« 2 DOS Switcher (switch included)

+ NO clumsy jumpers to move

+ Accepts 24 or 28 pin EPROMs

75% DOS included (add 10$ for 2nd DOS)

RS-232 SuperPack 55$

« A Stand-Alone (Multi-Pak rqd.) adapter that gives
the user a true RS-232 Serial Port. « Completely

compatible with OS-S's ACIA software.

+ Compatible with software that requires
the Tandy Deluxe RS-232 Pack.

+ DB-25 cable included.

MEB Adapter

35%

To plug into your DISTO Super
Add-Ons (Multi-Pak required)

Super RAM 3

ZeroK Board 25%

Free software included

RGB to Monochrome 35$%
Video/Audio Adapter

See page 123. March Rainbow 89

» Under 0S-9:
- Buffered Read/Write sector achieved without halting the CPU.
« Continual use of keyboard even while reading or writing to disk.
» System's clock no longer looses time during Read & Write.
« NMI is blocked & transferred to IRQ in software

for low CPU overhead. + Completely Interrupt driven for fast

& smooth Multi-Tasking operations.

« Drivers written by KEVIN DARLING

Don't let anyone tell you otherwise, the WD 1773
does not have any problems with COCO 3s.
!! Only bad designs do !!

CRC COMPUTERS INC.

* 11 Boul. Des Laurentides, Laval, (Quebec), Canada H7G 253

The only floppy disk Controllers that
ELIMINATES the need of a Multi-Pak

Super Gontroller I

Along with the included DOS,
plug-in three more software selectable DOSes
or 2764 or 27128 EPROMs burned to your liking.

The internal M.E.B. (Mini Expansion Bus) lets you add

DISTO's incredible Super Add-ons.

99.95 $ /110$ (2 DOSes)
See page 122, March 89 Rainbow for more info

II

LOCAL RADIO SHACK STORE

Super Controller
NOW AVAILABLE AT YOUR

Part no: 90-2009

130%

RADIO SHACK (R) which has more experience
with COCO controllers than any other supplier
now carry the DISTO SUPER CONTROLLER IL

AL

&2 g

" SUPER ADD-ONS

75% / 3 in 1 Multi Board Adapter
Parallel Printer Port, Real Time Clock
and a true RS-232 Serial Port.
External DC adapter required.

(OS-9 Driver included)

35% / Real Time Clock & Printer Interface
OS-9 Driver (20%)

55% / Mini EPROM Programmer

Hard Disk Adapter

Works with SASI & SCSl interface.

No Multi-Pak needed if used with SC1 or SC2.
Compatible with RGB DOS and Burke & Burke
Hyper /0. OS-9 Driver included.

70% / Hard Disk Adapter with RS-232

NEW EXTENDED WARRANTY SERVICE:
Any Disto Product serviced for flat rate of 20 $US

(includes S/H). Call us for your R.M.A. number.

Sorry: No personal cheques

1-514-967-0195

Call for Canadian Prices

Include S&H of $4 or $8 if order exceeds $75

Master Card and Visa Accepted
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different. Again, it is only the x and y
screen locations that are actually PSET.

The machine-language program
picks a set of 25 random coordinates
between [ and 50 for x, y and z. Since
the pattern is symmetrical, there are
actually eight coordinate points com-
puted and rotated:

X0z X, =), X0z =X,z
X, V-2 X,7V,=Z =X, ),-Z -X,-),-Z

of rotatlon, the :pro-
~gram computes the
'other two coordinate’s
rotated position, but
the axis coordinate
remains unchanged.”

Our coordinate table, which is two
bytes for each x, y, and z coordinate,
starts at $5200. The first x coordinate
is stored in locations $5200 +0, +6, +12
and +18; the negative x coordinate is
stored at $5200 +24, +30, +36 and +42.
The first y coordinate is stored at $5200
+2, +8, +26 and +32; the negative y
coordinate is stored at $5200 +14, +20,
+38 and +44. The first z coordinate is
stored at $5200 +4, +16, +28 and +40;
the negative z coordinate is stored at
$5200 +10, +22, +34 and +46.

So starting at $5200 we have: +x, 0,
H10, &z, 000 tya05ez8 054 x, 0) -
Vs 00200, e 05 2y 00750, —xs 00y,
0,+z0,-,0, +y, 0,-z,0, -x, 0, -y, 0, +z,
0,-x,0,-y,0,-z, 0. The coordinate table
is then increased by 48 to get the start
of the next group at $5230. The amount
in NUMBER (FCB 25) is the number of
initial sets of coordinates, and eight
times this number is stored and plotted.
You can make the amount higher or
lower as you want.

Since we run the program from
BASIC, we do not need to set the PMODE
or color. After setting Page 5, the
computer randomly selects the axis of
rotation. Remember that $5200 is the
location of the first x coordinate, $5202
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4LFCB
4FCC
4FCF
4FD3
4FD4
4FD7
4FDA
4FDC
4FDD
4FEJ
4FE2
4FEL
4FE6
4FET
4FES
4FE9
4FEA
4FEB
4FEC
4FED
4FEE
4FEF
4FFg
4FFL
4FF2

4FF3
4FFh

4FF6
4FF8
4FFA
4FFC
4FFE
4FFF
5998
5001
5002
5093
5004
5006
5008
5UPA
509
SOPE
5019
5012
5014
5015
5016
5017
5018
5019
501A
5010
501E
5g1F
5020
5021
5022
5023
5024
5025
5026
5027
5028
5029
5024
5098
5026
5G9
5030
5032
5034
5036
5038
503A
503D
5349
5044
5047
SP4A
504C
534D
5050
5852
5054

5209
5202

71099
5085
98

5083
84
c4
44

44
48

99999

99919 ZROTAT

$9920
93938
#9949
99959
paoeg
#9979
#9989
99999
91099
gLglg
pLp2g
#1839
g1gag
91850
gLpeg
gLa79
g108g
§1999
$1190

91119

91129
31130
91149
91159
91160
91179
g1189
91199
91299
91219
91229
91230
91249
91250
91269
91279
91289
01299
91300
91319
91320
91339
g134
91359
91360
g1379
g1389
9139¢
g1490
01410
91420
91430
g1440
91450
91460
91479
91480
91490
g1509
91519
91529
g1539
g1540
91550
91569
91579
g1589
91599
g160g
91610
91629
91630
G164
91650
71660
91679
g1680
91699
#1709
91719
91729
91739
91740

LOOPS5

LOOP3

NEWY

GET

LOOP6

RTS
LDX

RTS
LDU
LDB
LDA

STD

LDD

STD

STD

ASRA
RORB
ASRA
RORB
ASRA
RORB
ASRA
RORB
ASRA
RORB
ASRA
RORB
ASRA

RORB
STD

LDD

SUBD
STD

1DD

ASRA
RORB
ASRA
RORB
ASRA
RORB

SUBD

#$5200
#55202

#37009
NUMBER
#8

COUNT1
%

U

4,0

FIRST X LOCATION
FIRST Y LOCATION

LOCATION OF "SCRATCH PAD"

SET 8 POINTS PER COORDINATE

SET 8 POINTS PER COORDINATE

GET ACTUAL Y COORDINATE
BYTES PER LINE




5056 3D 91759 MUL

5957 9B BA 91769 ADDA  $BA
5059 1F g1 91779 TFR D,X
5058 E6  C4 91789 LDB U
5§5D CB 8§ 91799 ADDB  #128
505F 54 91899 LSRB

5060 54 91819 LSRB

5061 54 01829 LSRB

5062 3A 91839 ABX

5063 86 8% 91849 BIT LDA #128
5065 AB G4 91850 ADDA. 1
5@67 84 g7 01869 ANDA  #7

506D E6 84 91889 LDB Y

5J6F EA A6 $1890 ORB A,Y

5071 E7 84 91999 STB e

5073 33 46 91919 LEAU  6,U

5975 FC 5083 ¢192¢ FINISH LDD COUNTL

5078 83  9ogl 91939 SUBD  #1

5078 10926 FFCE 91949 LBNE  LOOP6 ALL DONE YET?

507F 39 9195@ RTS

5080 §196¢ COORD  RMB 2

5382 91979 COUNT  RMB 1

5083 91980 COUNTL RMB 9

5085 19 91999 NUMBER FCB 25
4FQP 92009 END START

g99@g TOTAL ERRORS

GRAPHICS START

REGISTER D TO REGISTER X
ROTATED X COORDINATE

ACTUAL X COORDINATE ON SCREEN
8 BITS PER BYTE

ADD TO REGISTER X; = BYTE

GET ACTUAL X COORDINATE
CONVERT TO A NUMBER @ - 7
5069 1@8E 92DD 91879 LDY #$92DD OR TABLE LOCATION IN ROM
GET CURRENT BYTE CONTENTS
OR IT WITH OR TABLE

PSET NEW BYTE CONTENTS
NEXT COORDINATE LOCATION

is the location of the first y coordinate,
and $5204 is the location of the first z
coordinate.

After picking an axis of rotation, the
program computes the other two coor-
dinate’s rotated position, but the axis
coordinate remains unchanged. The
end of the program PSETS the x and y
screen locations. Pressing any key stops
the program and returns to BASIC.

Instead of using the machine lan-
guage program to pick the x, y and z
coordinates, you can use your own
program. The BASIC Alternate 3-D
program is an example of this. Just
remember to poke the following loca-
tions with:

&H5085 - NUMBER OF DOTS (ND)
&H5200 - START OF COORDINATES
&H4FB80 — NEW EXECUTION ADDRESS

O

Listing 2: DRIVER

@ ' COPYRIGHT 1989 FALSOFT,INC
5 REM DRIVER PROGRAM
19 PCLEARS:CLEAR2@g, &H4Fgg-1

2f X=RND(=~TIMER)

3¢ PMODE 4,1:PCLS:SCREEN 1,1
4p EXEC &HAFg@

58 GOTO 5¢

Listing 3: ALTROTAT

@ ' COPYRIGHT 1989 FALSOFT,INC
5 REM ALTERNATE 3D PROGRAM

19 PCLEARS:CLEAR2@g, &8HAFSg-1

29 X=RND(-TIMER) :ND=30:P=&H5200
3¢ CLS:POKE &H5@85,ND:PRINT@207,
"CLEARING ="

49 FOR N=§ TO ND*8:POKE P+N,@:NE
XT:CLS

5¢ PRINT@2@@,"COUNTING DOWN ="
68 FOR T=1 TO ND:PRINT@216,ND-T+
1

78 X=6§*COS (T) :Y=6F*SIN(T) :Z=60*
TAN (T*ATN (1) /45)

89 X=ABS (X) :Y=ABS (Y) :Z=ABS(Z)

90 XX=256-X:YY=256-Y:22=256~%
19¢ POKE P,X:POKE P+6,X:POKE P+1
2,X:POKE P+18,X

119 POKE P+2,Y:POKE P+8,Y:POKE P
+26,Y:POKE P+32,Y

128 POKE P+4,Z:POKE P+16,Z:POKE
P+28,2:POKE P+40,2

13¢ POKE P+24,XX:POKE P+38,XX:PO
KE P+36,XX:POKE P+42,XX

14¢ POKE P+14,YY:POKE P+2@,YY:PO
KE P+38,YY:POKE P+44,YY

158 POKE P+10,2%:POKE P+22,%%:PO
KE P+34,2%7:POKE P+46,27

168 P=P+48:NEXT

17¢ PMODE 4,1:PCLS:SCREEN 1,1
18¢ EXEC &H4F8@

199 GOTO 198

Conquer the
Warld!

MYDOS $15
% EPROMABLE! CUSTOMI2ABLE!

MYDOS is an enhancement
to Disk Extended Basic 2.1

DOMINATION $18 on the CoCo 3. Screen echo

MULTI-PLAYER STRATEGY AR SA Y. comimiand SRns
GAME! Speech Pak. Point and click

mouse directory. NEW
FEATURES! Supports D/S
and 40 track drives.
Power-up in any screen

provinces and defend yours. c.olors (ar imeRoChEamIE);
Play on a Hi-res map of width, and palettes (RGB

the planet. Take the "RISK" ors C&P) youitsnl SIMa e
and be a planet-lord apitions sEhansgetite s

today!!! Requires 1 disk and shake a joystick at! See
Rainbow Review JUNE 87

Try to take over the
planet of YCNAN. Battle
other players armies to
take control of their

joystick or mouse. See
Rainbow Review JULY 88

HAWKSoft KEYBOARD

HAWESoft ) CABLE  $25
P.O. Box 7112 S UNCHAIN YOUR KEYBOARD!
Elgin, Il. 60121-7112 Five foot extender cable
312-742-3084 for Coco Il and 3. Move

your keyboard where you
want it! Installation
instructions and tips
included! Custom lengths
available.

S/H always included
Check COD or MO accepted
Il orders add 7% sales tax
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