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Introduct ion  

The HAC/65 ToolKit is an ex tens ive  collection of macros coupled with 
precise ly  w r i t t e n  run-time code which g rea t ly  f a c i l i t a t e s  machine language 
programming on  t h e  A t a r i  computer using e i t h e r  t h e  d i sk  o r  ca r t r i dge  
vers ion of MAC/65. 

The HAC/d5 ToolKit is pe r fec t  f o r  both t h e  beginning and the  p ro fe s s iona l  
machine language programmer. The beginner will  find h i s / h e r  t r ans i t i on  t o  
machine language is grea t ly  s impl i f ied  by t h e  ToolKit's BASIC-like syntax.  
The p ro fe s s iona l  programmer will  app rec i a t e  t h e  t ime and money t h a t  t h e  
ToolKit s a v e s  by providing debugged and precise ly  wr i t t en  code f o r  most 
common operat ions .  Included on the  ToolKit d i ske t t e  a r e  t h ree  l ibrar ies :  

KERNELA65 - t h i s  f i l e  provides: 2 by te  ope ra t ions ,  i n t ege r  math, 
IF...THEN, DO loops ,  ERROR handling, I /O  (including multiple byte  and 
binary load) ,  graphics ,  sound and random number generat ion.  

PHGR.M65 - a group of rou t ines  which s e t  up player-miss i le  graphics ,  
move p l aye r s ,  miss i les ,  d e t e c t  col l i s ions ,  and much more. 

SCROLL.M65 - r o u t i n e s  which implement automat ic  s c reen  f ine  scrol l ing 
capabi l i t ies .  

Using The MAC/65 ToolKit can cu t  your programming time i n  half.  
Programs which previously  would not  have been a t tempted in  machine 
language a r e  now done eas i ly  thanks  t o  the  ToolKit's I /O  support  and 
graphics  rou t ines .  

System Reauirementr :  The MAC/65 ToolKit i s  des lgned f o r  u se  with 
HAW65 on ATARI computers  with 48K of RAM or  more. 

To Boot T h i s  DisR simply boot your DOS disk with t h e  MAC/65 car t r idge 
in se r t ed ,  and then  p u t  t h i s  d lsk  in  your drive. THIS DISKETTE DOES 
NOT HAVE DOS ON IT AND WILL NOT BOOT DIRECTLY. 

Usinq The M A C / & 5  T o o l K i t  

The general  procedure fo r  access ing the  ToolKit rou t ines  1s t o  u s e  t h e  
.INCLUDE d i r ec t ive  t o  make t h e  des i r ed  ToolKit commands available. A f t e r  
t h e  HAC/65 ToolKit l i b ra r i e s  have been included, a l l  t h a t  i s  required i s  a 
macro cal l  which, fo r  t h e  most p a r t ,  u s e s  syntax s imilar  t o  t h a t  of t h e  
equivalent  BASIC s t a t e m e n t s  (eg. OPEN 6,8,@,"D:FILE). I t  i s  b e s t  t o  
include The ToolKit f i l e s  you plan t o  u se  a t  t he  very beginning of your 
source  code a s  i n  t h e  following example: 

1028 .INCLUDE #D:FllGR.M65 
1038 MYCODE ;YOUR SOURCE CODE STARTS HERE 
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Note: KERNEL.M65 i s  required t o  run ei ther  PMGR.Nd5 o r  SCROLL.M65. 

The MAC165 Tool Kit u s e s  the following general rules: 

I .  All macro ca l l s  preserve the value of t h ~  X and Y regis ters .  The 
value of the  accumulator and s t a t u s  reg i s te r  are ,  in general, uncertain 
unless  spec~f ica l ly  noted in the manual. 

2. All the  ToolKit global l abe l s  begin with QQ; the exceptions a r e  the  
special labels  used in SCROLL.MI5 (See Using the  SCROLL.H65 Library) 
and the  loop counters  I r J ,  and K. You should not begm any labels  in  
your code with QQ t o  avoid potent ial  conflicts. 

3. The ToolKit u s e s  the  following convention t o  simplify the passing 
of numeric input. If a parameter evaluates  t o  l e s s  than 256# immediate 
mode addressing is assumed, otherwise direct memory mode i s  used. 
Consider the following examples: 

POKE *2888,5 POKE *2686,388 
expand t o  

LM 15 LDA 380 
STA $2806 STA 92808 

Because of these  conventionsl the programmer should be careful  to 
avcid the  following, which will produce undesireable resul ts :  

A)  Calirng T o ~ l K i t  macros with page B labels  a s  parameters. 
B) Referencing forward labels  in macro calls. 

Naturally, the ToolKit macros specifically designed fu r  branching have 
no problem with forward referencing of the branch point. 

T h e  M A C / 6 5  T o o l K i t  A b b r e v i a t i o n s  

v - a numeric parameter passed in a macro call. I f  v < 256 immediate mode 
addressing i s  assumed, otherwise direct mode addressing i s  used. 

s t r  - l i t e ra l  ASCII data. For example: "THIS IS A STRING". Remember: 
MAC165 l i t e r a l s  require double quotes  a s  dellmiters. 

adr  - used directly a s  a memory address. For example: 

DPOKE adr  , v  
expands t o  

LDA Bv 
STA adr 
LDA 1 8  
STA adr* 1 

if the value v is l e s s  than 256. 
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U - the numeric value of a label is used. For example: 

VPOKE a d r  , l 
expands t o  

LlXI t ( Y  
STA adr 
L M  #)I 
STA adrt 1 

S u a ~ o r t i n a  M a c r o s  

The following macros a re  used internal  t o  the ToolKit's coding but a re  not 
considered part  of the  ToolKit since they were not designed for  your use. 
(You may use them a t  your own r isk if you read and understand their  
operations.) 

PHY - save  Y reg i s te r  on stack 
PHX - save X r eg i s te r  on s tack 
PHR - save X and Y reg i s te r  on s tack 
PHY - pull Y reg i s te r  from stack 
PHX - pull X reg i s te r  from stack 
PLR - pull X and Y reg i s te r  from stack 
PLDA - MAC/d5 version of LDAP 
PLDX - same a s  PLDA except load X reg i s te r  
SGET - load a l i t e ra l  s t r ing.  
CHAN - load X reg i s te r  for  IOCB channel 
BLT - branch if l e s s  than 
BGT - branch if g rea te r  than 

Frror Codes  

The ToolKit rout ines generate  a couple of their  own e r ro r  codes. Namely: 

ERROR 175 (SAF) - detected by PRINUH; indicates  integer  magnitude is 
too large t o  display in specified field width. 

ERROR 176 ($88) - detected by BLOAD; indicates f i l e  i s  not in binary 
format. 

Please Not#: The commands which follow a re  presented in alphabetic order 
by library. This was done t o  faci l i ta te  user  referencing. 
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K E R N E L - M 6 S  M a c r o s  

The rout ines in  t h i s  f i l e  allow you t o  do many diverse operations, s o  we'll 
group and synopsize of a l l  of them for  your convenience: 

G r a ~ h i c s  
COLOR v - To specify the  color value t o  be used by PLOT. 
DRAWTO v1,vZ - To draw r line. 
FILL v - To f i l l  a screen region. 
GR v - Similar t o  the BASIC GRAPHICS command. 
LOCATE vilv2,v3 - Similar t o  BASIC's LOCATE. 
PLOT v l tv2  - Similar t o  BASIC's PLOT. 
POS vl lv2 - Similar t o  BASIC's POSITION. 
SETCOLOR vl,v2,v3 - Similar t o  BASIC's SETCOLOR. 
TXTPOS vi tv2 - To position the cursor  i n  the  t e x t  window. 

I n t e ~ e r  Hrth 
CALC v - To begin a math calculation. 
DIV v - To do division. 
MINUS v - To d o  subtraction. 
MUL v - To do multiplication. 
PLUS v - To do addition 
RND v - To generate  a random number. 
STORE adr  - To save the resu l t  of a math calculation. 
DINC adr  - Two byte increment. 
UDEC adr  - Two byte decrement. 

110 
BGET v,adr,U - To g e t  da ta  from an IOCB channel. 
BLOAD s t r  - To load a binary file. 
BPUT vtadr,U - To put data  to  an IOCB channel. 
CLOSE v - To close an  IOCB channel. 
CLS - To clear  the screen, 
CR Cv3 - To output  a RETURN t o  an IOCB channel. 
GET v,adr - To g e t  one byte from an IOCB channel. 
ININUH v,adr - To ge t  a record from an IOCB channel. 
INPUT v,adr - To ge t  a record from an IOCB channel. 
OPEN vilvZlv3tstr  - To open an IOCB channel. 
PRINT v,adr/s t r  - To o u t p + ~ t  records t o  an IOCB channel. 
PRINUW vitadr,v2 - To print  ou t  an integer  value. 
PUT v i tv2  - To put one byte t o  a n  IOCB channel. 

Prosram Control 
DO1 vl lv2 - To begin a DO loop using the I counter. 
DOJ vi rv2  - To begin a DO lcop using the J counter. 
DOK vl,v2 - To begin a DO loop using the  K counter. 
GOSUB adr  - To preserve the X 6 Y r e g i s t e r s  when doing a JSR. 
IFEQ vi,vt1adr - Equality t e s t .  
IFGT vi,v2,rdr - Greater than t e s t .  
IFLT vl,vZ,adr - Less  than t e s t .  
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IFNE vi,v2,adr - Inequal i ty  test .  
LOOP1 - Denotes end o f  DO1 loop. 
LOOPJ - Denotes end o f  DOJ loop. 
LOOPK - Denotes end o f  DOP loop. 
TRAP adr - Similar t o  BASIC's TRAP. 

Uiscel lanrous 
BCLR adr,# - To zero a specif ic number o f  bytes i n  RAM. 
BUOVE adri,adrZ,# - To move a memory blocW. 
DINC adr - To do a two-byte increment. 
DPOKE adr,v - Do a t w o  byte memory poke low byte f i r s t .  
PGCLR v - To zero a memory page. 
PGMOVE vl,v2 - To move r memory page. 
POKE rdr,v - Pokes one by te  i n t o  RAM. 
SOUND vl,v2,v31v4 - Similar t o  BASIC's SOUND. 
STOP - Debugging a id  t o  s top program execution. 
VPOKE adr,O - PoRe5 the t w o  byte numeric value o f  a label  or 
expression i n t o  memory low by te  f i r s t .  
WAIT v - To perform a t ime delay. 

And now f o r  the  descript ions o f  the macros themselves. They have been 
alphabetized f o r  your convenience. 

BCLR a d r d  

Purpose: To s e t  r specif ic number o f  bytes i n  RAH t o  zero. 

Params: adr - address o f  f i r s t  byte t o  clear. 
O - number o f  consecutive by tes  t o  clear. 

Example: Clear 1000 bytes s ta r t ing  a t  locat ion HERE: 
1900 HERE =*+I900 . . . 
9000 BCLR HEREe1009 

Purpose: Gets a number o f  bytes from a device opened on a specif ied 
channel and stores the bytes a t  the memory bu f fe r  specified. 

Params: v - channel number t o  get  by tes  from 
adr - address o f  f i r s t  byte o f  memory bu f fe r  
# - number o f  by tes  t o  get 

Example: Get 5009 bytes from channel 1 and store i n  BUFFER 
1069 BUFFER =*+5099 
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BLOAD s t r  

Purpose: Loads a binary f i l e  i n t o  memory from the specif ied device 
using IOCB channel 5. Caution: BLOAD can cause a f i l e  t o  
load on top  o f  your currently executing program, usually 
causing a system crash, u n l e ~  you are carefu l  about the 
address ranges inuse .  

Params: s t r  - device speci f icat ion 

Example: Load an object f i l e  i n t o  memory: 
1800 BLWD 'D:FJLE.DBJm 

Purpose: Moves a specif ied number o f  bytes from one memory locat ion 
t o  another. 

Params: adr f  - address o f  f i r s t  source byte. 
adr2 - address o f  f i r s t  dest inat ion byte. 
# - number o f  bytes t o  move. 

Example: Hove 5880 by tes  from FROM bu f fe r  t o  TO buf fer .  
1888 FROM r=**SB88 
1810 TO r=*+5008 

BPUT vladrlt 

Purpose: PUT r number o f  bytes from a specif ied bu f fe r  t o  a device 
opened on a spec~ f ied  channel 

P r r i m r :  v - channel number t o  PUT by tes  to. 
adr - address o f  f i r s t  byte o f  memory buffer. 
# - number of bytes t o  PUT 

Example: PUT 5888 by tes  from BUFFER t o  channel 1. 
1888 BUFFER llst45088 . . . 
9988 BPUT l,BUFFER,5080 
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Purpose: Begin a math cr lcu lat ion by loading FR9 
(decimal locat ion 212) w i t h  r t w o  byte in teger  value. 

Parrms: v - value i f  (256 or  memory t o  load FR8 from. 

Example: Th is  shows use o f  a l l  math macros. RESULT = 
(25*38)/18+298-58: 

1010 RESULT .WORD 0 
a , .  

3000 ;SOLVE EQlYITlON 61 STORE AT RESULT 
3810 CALC 25 
3020 MUL 30 
3030 DIV 10 
3040 PLUS 200 
3050 MINUS 50 
3060 STORE RESULT 

GQfU 

Purpose: To close an IOCB channel. 

Parrms: v - channel number t o  close. 

Example: Close channel 1: 
1018 CLOSE 1 

Purpose: To clear the screen. 

Prrrms: NONE 

Purpose: Specif ies the color value t o  be used by PLOT. This macro i s  
s imi lar  t o  the BASIC command COLOR. 

Params: v - Color regis ter  used by PLOT. 

Example: 
1010 COLOR 1 
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Purpose: To output a RETURN t o  an IOCB channel. 

Params: Cvl - optional channel number. ,If no channel is specified, a 
RETURN is output  t o  channel 6. 

DDEC adr  

Purpose: To decrement a two-byte value. 

Paramr: adr - address  of the two-byte value t o  decrement. 

DINC adr  

Purpose: To increment a two-byte value. 

Parrms: adr  - address  of the two-byte value t o  increment. 

Purpose: Divides the two byte integer  currently a t  FRO by the value 
given. The quotient i s  a one byte integer l e f t  a t  FRB. FRWi  
will be s e t  t o  6 and the remainder will be l e f t  a t  FRI ( ~ 2 2 4  
decimal). 

Params: v - divisor 

Example: See CALC example. 

Purpose: Begins a loop using the two-byte memory location labeled I 
a s  the  counter. I will range from the  f i r s t  integer  value given 
t o  the l a s t  and will always use a s t e p  value of 1. 

Params: v l  - s ta r t ing  value of I 
v2 - value of I a t  which t o  terminate the loop. 

Example: Emulate the  BASIC command FOR ISSTART TO END STEP I :  
1810 START .WORD B 
1820 END .WORD 0 . . . 
3838 DO1 START,END 
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Purpose: Begins a loop using the two-byte memory location labeled J 
as the counter. J w i l l  range from the f i r s t  
integer value given t o  the las t  and w i l l  always use a step 
value o f  I .  

Params: v l  - starting value of J 
v2 - value of J at  which t o  terminate the loop. 

Example: Emulate the BASIC command FOR JaSTART TO END STEP 1: 
1010 START .WORD 8 
1820 END .WORD 8 . . . 
3838 DOJ STARTSEND 

Purporm: Begins a loop using the two-byte memory location labeled K 
as the counter. K w i l l  range from the f i r s t  integer value 
given t o  the las t  and w i l l  always use a step value of 1. 

Params: v l  - starting value of K 
v2 - value o f  K at which to  terminate the loop. 

Example: Emulate the BASlC command FOR K=7 TO 25 STEP I :  
i e i e  DOK 7 ,2s  

Purpose: Do a two byte memory poke, low byte f i rst .  

Parrms: adr - memory address t o  poke low byte. 
v - value i f  i 256 or address of f i r s t  byte of source memory 
word. 

Example: Hove the display l i s t  pointer t o  page 8: 
1010 DISPL = 568 
1828 FR8 = 212 
1038 DPOKE FR8,DISPL 

Note: Also see VPOKE. 
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DRAWTO vllvi: 

Purpose: Draw a line using the most recent COLOR from the current 
screen cursor position t o  the screen position specifigd. This 
command i s  similar t o  the BASIC command DRAWTO. 

Params: v i  - horizontal coordinate. 
v2 - vertical coordinate. 

Example: 
1010 D M 0  15.35 

Purpose: Fill screen with specified color. 

Params: v - color value 

Example: Emulate BASIC 
BASIC reference manual: 

1010 
l82B 
1036 
1848 
1858 
1868 
1088 

FILL program from page 54 of the Atari 

GR 5416 
COLOR 3 
PLOT 78,4S 
D M 0  50,18 
D M 0  38,18 
POS 19 ,45  
FILL 3 

GET vlad t  

Purpose: Gets one byte from device opsned on specified channel and 
s tore  a t  memory lccation specified. 

Params: v - chan number t o  get  input byte from. 
adr - memory address to  s tore  byte. 

Example: Get 1 byte from channel 6 and save byte a t  memory location 
TEMP: 

1818 GET 6 , T M P  
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SOSUB adr 

Purpau: Preserves the X II Y registers while calling a subroutine 

Params: adr - address o f  subroutins. 

Example: Cal l  CIO: 
l010CIO = SE456 
1020 GOSUB CIO 

Purpou: Opens the screen wi th  the specified graphics made. This 
macro i s  similar t o  the BASIC GRAPHICS command. 

Params: v - graphics mode (same as i n  BASIC). 

Example: 
1010 OR 7 

Purpose: Compares two two-byte integers and branches t o  address 
given i f  they are equal. 

par am^: v i  - 1st integer 
v2 - 2nd integer 
adr - address t o  jump to  

Example: Jump t o  QUIT i f  ANStl669: 
1810 T I  .WORD 1000 
1020AWS .WORD0 . . . 
3000 IFEB &JS,Tl ,QUIT 
3818 STOP 
3828 WIT 
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Purpose: Branches t o  address given i f  1s t  in teger  i s  greater than the 
2nd integer. 

Params: v l  - 1 s t  in teger  
v2 - 2nd integer  
adr - address t o  jump t o  

Examplr: Branch i f  COUNT>LIMIT: 
1818 L IMIT  = 25888 
1 8 2 8 T M P  .WORD0 
1848 COlWT .WORD 8 . . . 
3818 W O K E  TMP,LIMlT 
3828 IFGT COW,LIMIT,QUIT 
3838 STOP 
3848 QUIT 

Note: Since LIMIT i s  no t  a memory addrrss and i s  >256 we must f i r s t  
poke i t s  actual value i n t o  the memory address TEMP fo r  IFGT t o  work 
properly. I f  we d id no t  do this, IFGT would compare COUNT t o  the 
two-byte in teger  a t  memory locat ion 25880. 

I F L T  vfrv2,adr 

Purpose: Branch t o  address g iven i f  the 1s t  two-byte in teger  i s  less 
than the 2nd two-byte in teger  

Parrms: v l  - 1s t  in teger  
v2 - 2nd integer  
r d r  - branch address 

Example: Branch t o  QUIT i f  COUNT<25: 
l e l e  COW .WORD e 
1828 IFLT COW,25,QUIT 
1838 BRK 
1848 QUIT 

JFNE vitv2,rdr 

Purpose: Same as IFEQ except now branch i f  no t  equal. 

Params: v l  - i s t  in teger  
v2 - 2nd integer  
adr - branch address 

Bxamplr: See IFEQ example: 
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Purpose: Gets a l ine from the device opened on the specified channel 
then converts the string t o  a two-byte integer and stores i t  
i n  the specified memory location low byte f i rst .  

Parrmr: v - channel W t o  get l ine from 
adr - address t o  store integer value at  

Example: Get a number from the editor and store i n  TBHP: 
1810 TEMP .WORD 8 

Purpose: Gets a l ine from a device opened on the specified channel and 
stores i t  i n  specified memory buffer 

Params: v - channel W t o  get l ine from 
adr - address t o  store l ine a t  

Example: Get record from editor and store i n  BUFFER: 
1 0 1 8 BUFFER *=++ 256 

Purpose: Gets a byte from the specified screen location and 
stores it i n  the specified memory location. This macro 
i s  similar to  the BASIC command LOCATE. 

Params: v l  - horizontal screen location 
v2 - vertical screen location 
v3 - address t o  store byte 

Example: Get byte at  5,s and store i n  TEHP: 
1618 TEMP .BYTE 8 ... 
3888 LOCATE 5,s ,TEMP 
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Purpose: Performs the  same funct ion as the BASIC command NEXT I 

Paramr: NONE 

Example: Determine the sum o f  the numbers i - 10 and s to re  a t  
RESULT: 

101 8 RESULT .WORD 0 . . . 
3028 WLC 0 
38 30 DO1 1 , 1 0  
3040 PLUS I 
3050 LOOPI 
3060 STORE RESULT 

LOOPJ 

Purpose: Same as LOOPI, bu t  for the J counter. 

Params: NONE 

Example: See LOOPI. 

LOOPK 

Purpose: Same as LOOPI, bu t  f o r  the K counter. 

Params: NONE 

Example: See LOOPI. 

Purpose: Subtracts a two  byte integer from the two  byte in teger  
currently a t  FRB and leaves the resu l t  a t  FRO. 

Params: v - value i f  <256 or  memory locat ion t o  f i n d  value 
t o  subtract from FRB. 

Example: See CALC example. 
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Purpose: Multipl ies the one byte value given by the one byte value 
located at  FR9. The resul t  i s  a two byte integer l e f t  i t  FRB. 

Params: v - value i f  (256 or memory location of multiplier. 

Example: See CALC example. 

Purposr: Opens a device on an IOCB channel. This macro performs the 
same function as the BASIC OPEN command. 

Pirams: v i  - IOCB channel t o  open 
v2 - AUXl 
v3 - AUX2 
s t r  - device specification 

Example: Open the RECORDER on channel 1 for short gap output: 
l e l e  OPEN I , S , I ~ ~ ; C : ~  

PGCLR v 

Purpose: Sets a specified page of RAM to  zero 

Params: v - number of the page to  clear. 

Example: Clear page 6: 
l 0 l n  PGCLR 6  

m V E  vllvZ 

Purpose: Moves a page (256 bytes) of memory from one page to  another 

Parims: v i  - source page number. 
v2 - destination page number. 

Example: Hover the bytes of page 54 t o  page 6: 
l e ~ e  PWWE s 4 , 6  

Note: This routine worWs much faster t h i n  BMOVE. 
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Purpose: Plots  a point on the screen a t  the specified location using 
the color register  specified in the most recent COLOR 
command. 

Params: v i  - horizontal coordinate 
v2 - vertical coordinate 

Example: 
1010 PLOT 5,7 

Purpose: Performs r two byte integer addition of the value given with 
the  two byte integer value now a t  FRO. The resulting sum i s  
l e f t  a t  FRO. 

Pwrms: v - value if <256 or memory location t o  find value t o  add to  
FRO. 

Example: See CALC example. 

POKE adr,y 

Purpose: Poltes one byte into RAM 

Params: adr - memory location t o  poke byte 
v - value if (256 or  memory location of source byte 

Example: Se t  the top of RAM a t  32K boundary: 
1010 WWTOP = 106 
1020 POKE FWTOP,128 

POS vl  rv2 

Purpose: Positions the screen cursor. This macro i s  similar t o  the 
BASIC POSITION command. 

Params: v l  - horizontal coordinate 
v2 - vertical coordinate 

Example: Position cursor a t  x=S,y=10: 
1016 POS 5,19 
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PRINT vladrlstr 

Purpose: Pr int  records output t o  a specified channel. The output 
record can be optionally a l i t e ra l  string ( "hello* ) or from a 
memory buffer. NOTE: PRINT always outputs an EOL (S9B) at 
the end of each record. I f  no EOL i s  detected i n  an output 
str ing the length defaults to  255 bytes. 

Params: v - channel number t o  output record t o  
adr ls t r  - address of memory buffer or a l i t e ra l  string 

Example: Pr int  HELLO on the screen: 
1810 ;USINB LITERAL STRlNG 
1820 PRINT 6, 'HELLO' 

10 1 8 iFROn MEMORY 
1820 STR .BYTE 'HELLO' ,S9B 

a , .  

3810 PRINT 6,STR 

PRINUH vl,rdrtva 

Purpose: To pr in t  out an integer of a given length t o  a specified 
channe 1. 

Parrms: v l  - the IOCB channel 
adr - the address of the integer 
v2 - the width of the number i n  characters. 

Example: 
1888 PR1NU.I 0 ,WIADR,S 

Purpose: Puts a 1 byte value t o  device opened on specified channel. 

Params: v i  - channel number to PUT byte to  
v2 - value or mem address of byte t o  PUT 

Example: PUT byte from TEMP t o  device on channel 1: 
1810 PUT 1 ,TEMP 
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Purpose: Generate a random O l e s s  than the specified value (which 
must be (256) and leave the random number in the 
accumulator. 

Params: v - Random number will be l e s s  than t h i s  value. 

Example: Generate a die roll 1-6 and s tore  in DIE: 
iele DIE .BYTE 0 ... 
9808 IWD 6 
9810 CLC 
9028 ADC #l 
9830 STA DIE 

Purpose: Se ts  the specified color register  t o  the specified color hue 
and luminance values. This macro i s  
similar t o  the BASIC command SETCOLOR. 

Paramr: vl  - color register  
v2 - color hue 
v3 - color luminance 

Example: Set  border color to  white: 
1010 SETCOLOR 4,8,14 

Purpose: Plays a sound of a specified pitch, distortion and volume 
using the specified voice. This macro i s  similar to  the BASIC 
command SOUND. 

Paramr: v l  - voice (0-3) 
v2 - pitch (8-255) 
v3 - distortion (8-14) 
v4 - volume (8-15) 
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Purpose: Debugging aid: sounds a tone and then waits  for  the START 
key t o  be pressed before continuing execution. 

Parrms: NONE 

Bxample: 
lBl0  STOP 

Purpose: Stores the two bytes start ing a t  FRBt=212) to  a specified 
address. This macro i s  usually used t o  s tore  the result  of a 
math calculation since the math functions use FRB. 

Prrrms: r d r  - address t o  store two bytes now a t  FR8 & FRWI. 

Examplr: See CALC example. 

TRAP rdr  

Purpose: S e t s  address to  which program execution will jump i f  an error  
i s  detected (usually an IIO error). I t  i s  i s  initialized t o  jump 
to  QQERR which i s  part of the ToolKit's object code. QQERR 
will print the ERROR number on the screen and then do a 
SYSTEM RESET. 

Prrrmr:  adr - address t o  jump t o  on error  

Bxrmple: Break t o  monitor on an error: 
1Bl8 QUIT STOP ... 
3010 TMP QUIT 

TXTPOS VI rv2 

Purpose: Positions the cursor in the tex t  window while in a spl i t  
screen mode. 

Parrms: vl  - horizontal coordinate 
v2 - vertical coordinate 

Example: 
l e i e  TXTPOS z5,z 
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VPOKE rd r& 

Purpose: P O L S  the two byte numeric value of a label or expression 
in to  memory low byte f i rs t .  

Params: r d r  - memory location t o  poke low byte. 
# - label whose value w i l l  be poked. 

Example: Poke the number 29099 in to  RAM location 569: 
1818 VPDKE 568,29889 

WAIT v 

Purpose: Performs a time delay. The time wait equals the value given 
times 1169th of a second. 

Params: v - number of j i f f ies  (1/60th of a second) t o  wait. 

Examplm: Do nothing for  i second: 
1818 M I T  66 
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the routines in t h i s  f i le  allow you t o  create and move players and missiles 
using a vertical blank routine, a s  well a s  check for collisions. The 
following i s  a synopsis of the macros: 

HHOVg vl,vZIv3 - Hover a missile 
HPFC vilv2 - Missile t o  Playfield collision t e s t  
HPLC vilv2 - Missile t o  Player collision t e s t  
HSIZE viIv2,v3 - Set height b width of missile 
PLPFC vltv2 - Player t o  Playfield collision t e s t  
PLPLC vllv2 - Player to  Player collision t e s t  
PUCOLR ~ 1 ~ ~ 2 ~ ~ 3  - Sets  player/missile color 
PHOR v - s e t s  up single line resolution player/missile graphics 
PUHOVE vi1vZlv3 - Moves a player 
PSlZE v11v21v3 - Sets  height and width of player 
SETVEC adr - Changes the address the player/missle vertical blank 
interrupt routine ex i t s  to. 
SHAPE vladr - Tells the player movement routine the address of the 
f i r s t  byte of player shape data 

Purpose: Moves missile t o  specified positon on screen 

Params: v l  - missile # (9-3) 
v2 - horizontal coordinate 
v3 - vertical coordinate 

Example: 
1819 WWE 8,125,125 

Purpose: Checks if a collision has  occurred between a specified missile 
number and playfield number. The zero flag i s  s e t  if NO 
collision has occurred. 

Params: v l  - missle number (0-31 
v2 - playfield number (8-3) 

Example: Jump to  KILL routine if collision occurs: 
l e i e  MPFC 2,1 
1028 WE KILL 
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HPLC vl1v2 

Purpose: Checks i f  a coll ision has occurred between a specified missile 
number and player number. The zero f lag i s  set i f  NO 
coll ision has occurred. 

Params: v l  - missle number (8-3) 
v2 - player number (8-3) 

Example: Jump t o  KILL routine i f  col l i r ian occurs: 
1818 WLC 2,l 
1828 WE KILL 

Purpose: Set height h width of missile 

Params: v1 - missile number 
v2 - missile width (Issingle, 2=doublel 4=quad) 
v3 - missile height i n  screen l ines 

Example: Set missle 2 t o  normal width and 16 l ines high: 
1818 MSIZE 1,2,16 

PLPFC V ~ I V ~  

Purpose: Checks i f  a collision has occurred between a specified player 
number and playfield number. The zero f lag i s  set i f  NO 
coll ision has occurred. 

Params: v l  - player number (8-3) 
v2 - playfield number (8-3) 

Example: Jump to  KILL routine i f  co l l i s~on occurs: 
1810 PLPFC 2, l  
1828 WE KILL 
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Purpose: Checks i f  a coll ision has occurred between specified player 
numbers. The zero f lag i s  set i f  NO collision has occurred. 

Params: v i  - player number (9-3) 
v2 - player number (8-3) 

Exrmp l~ :  Jump to  KILL routine i f  coll ision occurs: 
1818 PLPLC 2 , l  
1828 BNE KILL 

Purposr: Sets plryer/missile color 

Params: v l  - player number (8-3) 
v2 - color hue 
v3 - color luminance 

Example: Set player i  to  gray: 
1818 PMCOLR 1 , 8 1 8  

Purpose: This macro sets up single l ine resolution player-missile 
graphics a t  the specfied PMBASE. It also instal ls the player 
and missile movement routine t o  execute during the vertical 
blank interrupt. 

Params: v - RAM page t o  set as player-missile base 

Example: Set PMBASE 16 pages below RAMTOP: 
1818 M O P  = 186 
1828 BASE .BYTE 8 

. a .  

3818 SEC 
38 28 LDA M O P  
3838 SBC Hl6 
38 40 STA BASE 
3058 PnGR BASE 
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Purpose: Moves player t o  speci f ied pos i t i on  on screen 

Params: v l  - player number (0-31 
v2 - hor izonta l  coordinate 
v3 - ver t i ca l  coordinate 

Example: 
1818 PtlWE 8,125,125 

Purpose: Sets height  and width o f  player 

Params: v l  - player number 
vZ - player  w id th  ( ins ingle,  2=doublel 4xquad). 
v3 - player  heignt i n  screen l i nes  

Example: Set player 1 t o  dorjble width and 16 l i nes  high: 
1818 PSIZE 1,2,16 

SETVEC adr 

Purpose: Changes the address the p layer lmiss le ve r t i ca l  blank 
i n t e r r u p t  rout ine e x i t s  to. A t  setup, the playar/missle 
ve r t i ca l  blank rout ine e x i t s  t o  the ROM rout ine XlTVBV (ex i t  
ve r t i ca l  blank in te r rup t )  a t  $6462. 

Params: adr - address t o  e x i t  t o  

Example: I n s t a l l  rout ine DONOTHING t o  execute during VBI: 
1810 SENEC DONOTHING 
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Purpose: Tells the player movement routine the address of the f irst  
byte of player shape data 

Params: v - player number (8-3) 
rdr  - address of  data 

Examplw Alternate shape of player i: 
1028 LOOP SWPE 1 ,PICTURE1 
1038 W I T  15 
1048 SHAPE 1 ,PICTURE2 
1050 W I T  15 
1068 JllP LOOP 
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n U s i  a the  S C R O L L . M 6 5  L i b r a r y  

The Scroll  l i b ra ry  con t ro l s  f i ne  scrol l ing and is a l i t t l e  more complicated 
than  t h e  o t h e r  l i b ra r i e s .  In addi t ion t o  macro c a l l s  f o r  dimensioning r 
scrol l ing d i sp l ay t  t h e  u s e r  con t ro l s  t h e  speed  and di rect ion of t h e  sc ro l l  
by a d i r ec t  memory poke. The memory loca t ions  which r programmer may 
wish t o  u se  a r e  explained in t h i s  sect ion.  These  loca t ions  a r e  ident i f ied  
by global  l a b e l s  which a r e  NOT pref ixed by 00. 

You do not  need t o  unders tand t h e  d e t a i l s  of f i ne  s c r ~ l l i n g  a s  t h e  rou t ines  
i n  SCROLL.M65 manage t h i s  complex p rocess  fo r  you. Therfore ,  t h i s  
manual does  n o t  a t t e m p t  t o  t u t o r  you on t h i s  subject .  The i n t e r e s t e d  
r eade r  is r e f e r r e d  t o  De Re Ata r i  and t o  a s e r i e s  beginning in  t h e  October,  
1983 i s s u e  of ANALOG magazine f o r  more informat ion on f ine  scrolling. 

S C R O L L  M e m o r v  L o c a t i o n %  

The SCROLL.M65 macro SCRDIM i n s t a l l s  r rout ine  t o  execute  a s  r de fe r r ed  
ve r t i ca l  blank i n t e r r u p t  routine. If you wish t o  have ano the r  rout ine  
execute  a s  p a r t  of t h e  ve r t i ca l  blank in t e r rup t  process ,  i t  must be 
in s t a l l ed  p r io r  t o  using SCRDIM. SCRDIM s a v e s  the  a d d r e s s  located a t  t h e  
de fe r r ed  ve r t i ca l  blank in t e r rup t  vector  a t  locat ion decimal 548 and rumps 
t o  i t  when it has  concluded i t s  processing. Af t e r  dimensioning your 
dlsplay using SCRDIM, t h e  only th ing you must do  t o  execute  f ine  scrol l ing 
i s  t o  POKE t h e  proper  location. 

p a r a m e t e r s  t o  t h e  macro SCRDIM: 

MODE - ANTIC mode (2-71 Note: SCRDIM always u s e s  t h e  s p l i t  s c r een  
mode. 

XDIW - E n t e r  t h e  hor izonta l  dimension i n  cha rac t e r s  of your e n t i r e  
d isplay.  I t  must be < 256. 

YDIW - E n t e r  t h e  ve r t i ca l  dimension in  cha rac t e r s  of your e n t i r e  
display. I t  must be  < 256. 

SCRBAS - t h e  a d d r e s s  of  t h e  f i r s t  byte  of d isplay da t a .  Some care  
must be  t aken  in  choosing t h i s  value s ince  ANTlC will  be confused if 
any mode line jumps over  a 4K boundary. If your s c reen  display is l e s s  
t han  o r  equal  t o  4Kt placing t h e  sc reen  on a 4K boundary will  e l iminate  
t h i s  problem. If your s c reen  is g r e a t e r  t h a n  4K, you must choose t h e  
sc reen  a d d r e s s  s o  t h a t  one mode l ine  ends  and ano the r  begins  precise ly  
on a 41; boundary. 

SDISPL - t h e  a d d r e s s  a t  which you would like SCRDIM t o  wr i t e  t h e  
display l i s t .  Your only concern i n  choosing t h i s  value i s  t h a t  t h e  
display h s t  must not  c r o s s  a 1K boundary. The maximum length  display 
l l s t  is f o r  mode 2, 4, and 6 and i s  72 b y t e s  long. 
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$ocations s e t  bv the  macro SCRDIY 

XBLIU - Horizontal right limit of fine scrolling. 

YBLIH - Vertical lower limit of fine scrolling. 

XLOC - the location which contains the horizontal character coordinate 
of the upper l e f t  corner of the display screen. 

YLOC - the location which contains the vertical character coordinate of 
the upper l e f t  corner of the display screen. 

& c r t i m s  not rrt by SCRDJU 

SCROLL - the location which controls the direction of the fine scroll. 
The number you POKE here i s  the same number the STICK(@) BASIC 
function returns when the joystick i s  moved in that  direction ( i5=no 
scroll, 7rr ight  t o  le f t ,  l i z l e f t  t o  right). Using t h i s  convention allows 
you t o  easily control a fine scroll with a joystick. 

VSPEED - the location which controls the vertical fine scrolling speed. 
Do a POKE VSPBED,B for the f a s t e s t  speed. Larger numbers will result  
in incrementally slower speeds. 

HSPEBD - the location which controls the horizontal fine scrolling 
speed a s  above. 

The following i s  an example t o  do a continuous horizontal fine scroll a t  
maximum speed: 

1819 POKE HSPEED,B 
1828 L1 POKE SCROLL,7 
1830 LDA XLOC 
1848 CMP XBLIM 
1858 EN€ L1 
1868 POKE XLOC,B 
1878 JMP L1 

Othrr l m r t l o n s  used by the scrolljna routines: 

These locations should NOT be modified by the programmer! 

CSRBAS - Address of f i r s t  byte of current display 
SHSROL - Horizontal fine scroll shadow register  
SVSROL - Vertical fine scroll shadow register  
LINES - Internal variable 
JUPBYT - Internal variable 
RVBIV - Address through which SCRDll4 e x i t s  
CWIDE - Character width in color clocks 
CHIOH - Character height in screen l ines 
ULINES - lnternal  variable 
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SRBYTW - Display s c r r r n  width in  by tes  
SDIR - Scroll dirrct ion shadow 
HCOUNT - Counter controlling horizontal speed 
VCOUNT - Counter controllinp vert ical  speed 
OLDVBV - Holds the  previous value of the vertical blank interrupt  
vector. 

This f i l e  contains two macros t o  enable fine screen scrolling a s  f o h w s :  

SCRDIH vi ,v2,~3,adrl ,adr2 - S e t s  f ine scrolling parametrrs. 
SETXY vl,v2 - Sots  up coarse boundaries for  fur ther  fine scrolling. 

Purpose: S e t s  dimension parameters  f o r  fine scrolling (see Using t h r  
SCROLL.H65 Library). 

Params: v i  - ANTIC mode (2-15) 
v2 - horizontal dimesion of display ((256) 
v3 - vertical dimension of display ((256) 
a d r i  - address  where display l i s t  is wri t ten 
adr2 - address  of ist byte of display da ta  

Example: Se t  up fine scrolling using ANTlC mode 7. Display s ize i s  
64x64,  SCREEN i s  8K by tes  from RAMTOP, and display l i s t  is in pagr 6: 

18 SCROIfl 7,64,64,%608,[RT-321*256 

SETXY v l  t v t  

Purpose: Does a coarse scroll. The specified x,y coordinates of the  
en t i re  display a re  placed a t  the  upper l e f t  corner of the  
screen. Note: When in the  fine scrolling mode, ANTIC 
re t r i eves  more by tes  per  line than a r e  displayed on the 
screen. Therefore the l e f t  edge of the screen will be slightly 
off  the  l e f t  of the visible screen. 

Params: v l  - horizontal coordinatr 
v2 - vertical coordinate 

Example: Move display se t t ing  l e f t  corner a t  x=S,y=8: 
10 SETW 5.8 

Purpose: Turns off the  fine scrolling vertical blank interrupt  routine. 
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This macro should be called before exiting a program back t o  
DOS. The screen, however, i s  not returned t o  a standard 
graphics mode, so the macro GR should also be used to change 
screen modes before exi t in9 the program. 

Params: NONE 

Examplr : 
10 STOPSCROLL 
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