
























































































































































































































































































































































































































































































Chapter Five. Beyond BASIC 

and POKEs them into page six of memory. 
LOADIT is only ca lled when a machine language program is 

chosen from the screen menu . I chose to indicate a machine language 
load-and-go fil e by using the file extens ion ".CNiD" (from my oid 
TRS-80 days). O f course you can use anything you like , just change 
line number 480. 

LOADIT is ca lled by the statement in line number 550. The 
parameters specified in the USR function are LOADIT's starting 
address (1536 = $0600) and the address of the str ing variable which 
contains a complete file-spec (i. e., Dn:name.ext). 

BASIC should never fa ll th rough to line number 570, because 
LOADIT only returns to BASIC if an error is encountered. 

Did I Really Type All Those DATA Statements? 

In case you were wondering, I did not type in the DATA statements 
on line numbers 5001-5008. Instead, I used a handy BASIC utility 
program that I wrote called DAT AGEN (see Program 3). It is included 
as a bonus. 

DA T AGEN reads a binary load format file, such as 
LOADITOBJ, and produces a file that can be appended to your 
BASIC program with the ENTER command (see page 25 of the 
ATARI "BASIC REFERENCE MANUAL"). This file will contain 
one FOR/NEXT loop and a number of DATA statements for each 
block of object code in the file. 

Upon startup, DA T AGEN requests a complete file-spec for the 
input and output files. It also asks for the starting line number that 
will be used to begin numbering the subrout ine th at is being written 
to the output fil e. 

And That's Not All, Folks 

Program 4 is another utility program which can be used to find out the 
load parameters of a binary load format file. DPSLOAD reads a binary 
file and displays the starting and end ing address of each block of 
object code, the auto run, and init addresses, if present (see pages 41 -
44 of the Atari Disk Operating System II Reference Manual). 

The input requested by DSPLOAD is a complete file-spec of the 
input file. The informat ion will be d isplayed on the screen when each 
block of object code is encountered . 

To some, it may seem that DATAGEN and DSPLOAD have 
nothing to do with my intended topic, but I hope that they prove to 
be educat ional as we ll as useful aids to programming. 
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PROGRAM 1. Loading Binary DOS Files From BASIC. 

10 .TITLE "LOADIT 1.1 02/24/82" 
20 ;Author: Robert E. Alleger 
30 ; 
40 ;Thig program allow5 a BASIC 
50 ;program to LOAD a machine 
60 ;language program and execute it. 
70 
80 
90 
0100 IOCB1=1*16 ;IOCB *1 (0:) 
0110 ; IOCB (8 * 16 bytes) 
0120 ICHID=.0340 ;handler 10 
0130 ICDNO=ICHID+l ;device * 
0140 ICCOM=ICDNO+l ;command 
0150 ICSTA=ICCOM+l ; status 
0160 ICBAL=ICSTA+l ;buffer address 
0170 ICPTL=ICBAL+2 jPUT routine addr - 1 
0180 ICBLL=ICPTL+2 jbuffer length 
0190 ICAX1=ICBLL+2 jAUX 1 
0200 ICAX2=ICAX1+1 jAUX 2 
0210 ICAX3=ICAX2+1 ;AUX 3 
0220 ICAX4=ICAX3+1 jAUX 4 
0230 ICAX5=ICAX4+1 jAUX 5 
0240 ICAX6=ICAX5+1 ;AUX 6 
0250 
0260 CIO=$E456 ;CIO entry point 
0270 ENR=$03 jEOF on next read 
0280 EOF=$88 jEOF status 
0290 OPEN=$03 ;OPEN command 
0300 GETCHR=$07 jGET CHARACTERS command 
0310 CLOSE=$OC ;CLOSE command 
0320 OREAD=$04 ;OPEN direction~ READ 
0330 ; 
0340 RUNLOC=$02EO ;auto run vector 
0350 FREEO=$OOCB ;free 0 page RAM (to $00D1) 
0360 HEAOER=FREEO ;block header buffer 
0370 FLA8=HEAOER+4 ;lst block flag 
0380 
0390 
0400 *=$0600 
0410 ; 
0420 ;Initialization 
0430 
0440 
0450 
0460 
0470 
0480 
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; 
INIT LOX #IOCBl 

JSR CLOSEIT ;in case IOCB was in use 
STX FLAG 
PLA ;get rid of # of args on stack 
PLA ;MSB of file spec location 
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0490 
0500 
0510 
0520 
0530 
0540 
0550 
0560 
0570 
0580 
0590 
0600 
0610 
0620 
0630 
0640 
0650 
0660 
0670 
0680 
0690 
0700 
0710 
0720 
0730 
0740 
0741 
0742 
0750 
0760 
0770 
0780 
0800 

STA ICBAL+l,X 
PLA ;.LSB 
STA ICBAL,X 
LDA #OREAD 
STA ICAX1,X 
LDA #OPEN 
STA ICCOM,X 
JSR CIO ;op.n file 
BPL RDHOR 
JMP ERROR ;file not found 

; 
;Read header id or start address 
; 
ROHDR LOA #HEAOER&255 

STA ICBAL.X 

; 

LOA #HEAOER/256 
STA ICBAL+l,X 
LOA #2 
STA ICBLL,X 
LOA #0 
STA ICBLL+l.X 
LOA #GETCHR 
STA ICCOM,X 
JSR CIO ;get id or start addr 
BPL CHKID 
Cpy #EOF ;end of file? 
BEQ DONE ; -yes 
BNE ERROR; -no. bad file 

CHKID LOA #$FF 
CMP HEAOER 
BNE CONT 
CMP HEADER+l 

0810 
0820 ; 

BEQ RDHDR ;ignore $FF,$FF id code 

0830 ;Read end address 
0840 ; 
0850 CONT LOA #HEAOER+2&255 
0860 STA ICBAL,X 
0870 LOA #HEAOER+2/256 
0880 STA ICBAL+l,X 
0890 JSR CIO ;get end address 
0900 BPL HOROK 
0930 BMI ERROR ;bad file 
0940 
0950 
0960 
0970 
0980 
0990 

; 
;Store program start address 
; 
HOROK LOA FLAG 

BEQ ROBLOK ;skip if not 1st block 
LOA HEADER ;use start of program 
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1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 

; 

STA 
LOA 
STA 
LOA 
STA 

RUNLOC ; 
HEADER+l 
RUNLOC+l 
#0 

as default run adr 

FLAG ;clear 1st block flag 

;Read a block of object code 
; 
RDBLOK LDA HEADER ; load address 

STA ICBAL.X 

; 

LDA HEADER+l 
STA ICBAL+l.X 
LDA HEADER+2 ;end address 
SEC 
SBC HEADER ;length = end - start 
STA ICBLL , X 
LDA HEAOER+3 
SBC HEADER+l 
STA ICBLL+1,X 
INC ICBLL,X ;adjust length by 1 
BNE *+5 
INC ICBLL+l , X 

JSR CIO ;read block 
BPL RDHDR ;get next block 
CPY #ENR 
BEQ RDHDR ;this is also OK 
JMP ERROR ;bad file 

;Subroutines follow 
; 

;********************** 
;Start selected program 

;********************** 
DONE .JSR CLOSEIT 

.JMP (RUNLOC) ;start program 
;************************** 

1370 ;Return error code to BASIC 

1380 ;************************** 
1390 ERROR TYA 
1400 STA 212 ;tell BASIC what's wrong 
1410 LDA #0 
1420 STA 213 
1430 ;now fall through to CLOSEIT 
1440 ;then return to BASIC 
1450 ;************** 
1460 ;Close the IOCB 

1470 ;************** 
1480 CLOSEIT LDA #CLOSE 

234 



Chapter Five. Beyond BASIC 

1490 STA ICCOM,X 
1500 JSR CIO ;close file 
1510 RTS 
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PROGRAM 2. Loading Binary DOS Files From BASIC. 

10 REM LOADIT demo menu 
20 REM by Robert E. Alleger 
30 DIM LINES(1~),DIR$(12*64),DRIVE$(3) 
40 REM. Initialization * 
50 GRAPHICS O:POKE 752,1 
60 DRIVE$="D1:" 
70 PRINT ,"~@~~ for Drive ";DRIVE$:PRINT 
80 GOSUB 5000:REM store LOADIT.OBJ 
90 LINE$=DRIVE$:LINE$(4)=" •. *" 
100 DIR$(1,1)=" ":DIRS(12*64)=" .. 
110 DIR$(2)=DIR$ 
120 CLOSE *1:0PEN *1,6,0,LINE$ 
130 TRAP 380:ENTRY=1:LINEFLAG=1 
140 REM * Read the directory * 
150 FOR FILENUMBER=l TO 64 
160 INPUT *1,LINES 
170 IF LINE$(2,2)<>" .. THEN 380 
180 PD=ENTRY 
190 REM * Scan file name * 
200 FOR PS=3 TO 10 
210 IF LINE$(PS,PS)=" .. THEN 240 
220 DIR$(PD,PD)=LINE$(PS,PS) 
230 PD=PD+1:NEXT PS 
240 REM * Check for extension * 
250 IF LINE$(11,11)=" .. THEN 320:REM no exte 

nsion 
260 DIR$(PD,PD)= ..... :REM append dot 
270 PD=PD+l 
280 REM * Scan file extension. 
290 FOR PS=11 TO 13 
300 DIR$(PD,PD)=LINE$(PS,PS) 
310 PD=PD+l:NEXT PS 
320 REM * Display file name.ext * 
330 IF LINEFLAG=3 THEN PRINT :LINEFLAG=l 
340 IF FILENUMBER<10 THEN PRINT" "; 
350 PRINT FILENUMBER;" ";DIR$(ENTRY,ENTRY+11 

) ; II II ; 

360 LINEFLAG=LINEFLAG+l 
370 ENTRY=ENTRY+12:NEXT FILENUMBER 
380 REM * Choose one • 
390 PRINT :PRINT "Enter number of file to 10 

ad: It; 
400 TRAP 390:INPUT N 
410 IF N( l OR N ) FILENUMBER-l THEN 390 
420 LINE$=DRIVE$ 
430 LINE$(4)=DIR$(N*12-11,N*12) 
440 GRAPHICS O:POSITION 2,10 
450 PRINT "{6 SPACES}LOADING 
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460 REM * See if machine language * 
470 FOR PS=4 TO 12 
480 IF LINE$(PS,PS+3)=".CMD" THEN 540 
490 NEXT PS 
500 REM * Load BASIC p~og~am r 
510 TRAP 530 
520 RUN LINE$ 
530 ERROR=PEEK(195):GOTO 560 
540 REM * Load M.L. p~og~am * 
550 ERROR=USR(1536,ADR(LINE$» 
560 REM * Shouldn"t be he~e' * 
570 PRINT "~~~OC~ *";ERROR;" encounte~ed du~i 

ng load" 
580 END 
5000 FOR A=1536 TO 1717:READ B:POKE A,B:NEXT 

A 
5001 DATA 162,16,32,173,6,134,207,104,104,15 

7,69,3,104,157,68,3,169,4,157,74,3,169, 
3,157,66 

5002 DATA 3,32,86,228,16,3,76,166,6,169,203, 
157,68,3,169,0,157,69,3,169,2,157,72,3, 
169 

5003 DATA 0,157,73,3,169,7,157,66,3,32,86,22 
8,16,6,192,136,240,92,208,96,169,255,19 
7,203,208 

5004 DATA 4,197,204,240,210,169,205,157,68,3 
,169,0,157,69,3,32,86,228,16,2,48,69,16 
5,207,240 

5005 DATA 14,165,203,141,224,2,165,204,141,2 
25,2,169,0,133,207,165,203,157,68,3,165 
,204,157,69,3 

5006 DATA 165,205,56,229,203,157,72,3,165,20 
6,229,204,157,73,3,254,72,3,208,3,254,7 
3,3,32,86 

5007 DATA 228,16,137,192,3,240,133,76,166,6, 
32,173,6,108,224,2,152,133,212,169,0,13 
3,213,169,12 

5008 DATA 157,66,3,32,86,228,96 
5009 RETURN 
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PROGRAM 3. Loading Binary DOS Files From BASIC. 
10 REM DATAGEN 
20 REM Translates DOS LOAD files 
30 REM to BASIC DATA statements 
40 REM (C) 1981 by Robert E. Alleger 
50 REM * Initialization * 
60 DIM FI$(15),FO$(15) 
70 ERRSAV=195:MAX=25 
80 REM * ask for file specs * 
90 GRAPHICS 0 
100 PR I NT • "l:E:r~:urIl:f(l;iC::: " : PR I NT 
110 TRAP 120 
120 PRINT "Input file spec: 
130 INPUT FI$ 

" . , 

140 TRAP 150 
150 PRINT "Output file spec: "; 
160 INPUT FO$ 
170 TRAP 610:CLOSE #1:CLOSE #2 
180 OPEN #I,4,0,FI$ 
190 OPEN #2,8,0,FO$ 
200 REM * Get header ID (2 bytes) * 
210 GET #1,B1:GET #1,B2 
220 IF (B1=132 AND B2=152) OR (B1=255 AND B2 

=255) THEN 260 
230 PRINT "(BELL}Not LOAD format":GOTO 620 
240 REM * Ask for starting line * 
250 TRAP 260 
260 PRINT "Starting line number: "; 
270 INPUT LNBR 
280 REM * Get START & END addresses * 
290 TRAP 560:REM trap normal EOF 
300 GET #1,B1:GET #1,B2 
310 ADRSTART=Bl+B2*256 
320 IF ADRSTART=65535 THEN 300 
330 GET #1,B1:GET #1,B2 
340 ADREND=Bl+B2*256 
350 TRAP 540:REM trap premature EOF 
360 REM * Build FOR/NEXT loop * 
370 PRINT #2;STRS(LNBR); 
380 PRINT #2;"FOR A=";STR$(ADRSTART);" TO "; 

STR$(ADREND); 
390 PRINT #2;":READ B:POKE A,B:NEXT A" 
400 A=ADRSTART-1 
410 REM * Build DATA statements * 
420 LNBR=LNBR+1 
430 IF A+l>ADREND THEN 520 
440 IF LNBR )3 2765 THEN PRINT "{BELL}Line num 

ber too large":GOTO 620 
450 PRINT #2;STR$(LNBR);"DATA "; 
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460 FOR N=l TO MAX:A=A+1 
470 IF A>ADREND THEN 520 
480 IF N>l THEN PRINT *2;","; 
490 GET *l,Bl:PRINT *2;STR$(Bl); 
500 IF N=MAX THEN PRINT *2 
510 NEXT N:GOTO 410 
520 PRINT *2:LNBR=LNBR+1 
530 GOTO 290 
540 IF PEEK(ERRSAV)=136 THEN PRINT "Prematur 

e EOF on input file":GOTO 62,0 
550 GOTO 610 
560 REM * Error TRAP * 
570 IF PEEK(ERRSAV> <> 136 THEN 610 
580 PRINT *2;STR$(LNBR) ; "RETURN" 
590 PRINT " «< ct: C!:C:::~ »> " 
600 GO TO 620 
610 PRINT :PRINT "(BELL } ERROR *";PEEK(ERRSAV 

) 

620 CLOSE *l:CLOSE #2 : TRAP 65535 
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PROGRAM 4. Loading Binary DOS Files From BASIC. 

10 REM DSPLOAD 
20 REM Display DOS LOAD 
30 REM format information 
40 REM (C) 1981 by Robert E. Alleger 
50 REM * Initialization * 
60 DIM F$(15),HEX$(4) 
70 GRAPHICS (I 

80 PRINT, "DSPLOAD":PRINT :PRINT 
90 PRINT "This program will print informatio 

n" 
100 PRINT "for DOS LOAD format files." 
110 TRAP 110:CLOSE #1 
120 PRINT : PRINT "Fi I e spec: "; 
130 INPUT F$ 
140 OPEN #1,4,O,F$ 
150 PRINT "{CLEAR}","LOAD Display":PRINT :PR 

INT 
160 PRINT "File name",F$ 
170 PRINT "Format",. 
180 REM * GET header ID * 
190 TRAP 53(1 
200 GET #l,Bl:GET #1,B2 
210 IF Bl=132 AND B2=9 THEN PRINT "DOS 1 LOA 

D":GOTO 24(1 
220 IF Bl=255 AND B2=255 THEN PRINT "DOS 2 L 

OAD":GOTO 240 
230 PRINT "{BELL}Not LOAD format{DOWN}":GOTO 

730 
240 REM * Get START & END Addresses * 
250 TRAP 590:GET #l,Bl 
260 TRAP 530:GET #1,B2 
27(1 NBR=Bl+B2*256 
280 IF NBR=65535 THEN 310 
290 ADRSTART=NBR:GOSUB 460 
300 PRINT "Start - End Address ";HEX$;" - "; 
310 GET #l,Bl:GET *1,B2 
320 NBR=Bl+B2*256 
330 ADREND=NBR:GOSUB 460 
340 PRINT HEX$ 
350 IF ADREND < ADRSTART THEN 710 
360 REM * Read LOAD file * 
370 TRAP 560 
380 FOR N=ADRSTART TO ADREND 
390 GET #l,Bl:BYTES=BYTES+l 
400 IF N=736 THEN ADRAUTOL=Bl 
410 IF N=737 THEN ADRAUTOH=Bl 
420 IF N=738 THEN ADRINITL=BI 
430 IF N=739 THEN ADRINITH=Bl 

240 



Chapter Five. Beyond BASIC 

440 NEXT N 
450 GOTO 240:REM get next LOAD block 
460 REM * Convert decimal to hex * 
470 I=4:HEX$="0000" 
480 T=NBR:NBR=INT(NBR/16):T=T-NBR*16 
490 IF T < 10 THEN HEX$(I,I)=STR$(T):GOTO 510 
500 HEX$(I,I)=CHR$(T+55) 
510 IF NBR <> O THEN I=I-l:GOTO 480 
520 RETURN 
530 REM * ERROR #1 * 
540 PRINT :PRINT "{BELL}Premature EOF while 

reading HEADER" 
550 GOTO 730 
560 REM * ERROR #2 * 
570 PRINT :PRINT "(BELL}Premature EOF while 

reading DATA" 
580 GOTO 730 
590 REM * ERROR #3 * 
600 IF ADRAUTOL=O AND ADRAUTOH=O THEN 640 
610 NBR=ADRAUTOL+ADRAUTOH*256 
620 GOSUB 460 
630 PRINT "Auto Run Address",HEX$ 
640 IF ADRINITL=O AND ADRINITH=O THEN 680 
650 NBR=ADRINITL+ADRINITH*256 
660 GOSUB 460 
670 PRINT "Init Address",HEX$ 
680 PRINT "Program size",INT(BYTES/l024*100) 

1100;"K BYTES" 
690 PRINT :PRINT "{BELL}---EOF---" 
700 GOTO 730 
710 REM * ERROR #4 * 
720 PRINT :PRINT "{BELL}END Address less tha 

n START Address" 
730 REM * Exit * 
740 TRAP 65535:CLOSE #l:END 
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The Resident 
Disk Handler 

Frank Kastenholz 

This technical article explores , with commentary and examples, the use of 
the operating system's Resident Disk Handler for accessing disk sectors . . . 
without DOS. If you're interes ted in learning more about the Atari DOS 
itself, see Inside Atari DOS from COMPUTE! Books. 

Wou ld you like to be able to hide data on your disks without having 
DOS signal its presence wi th a fil e name and direc tory entry ? W ould 
you like to be able to access any sector on a disk, independent of 
DOS? You could check the disks that you are using for bad sec tors 
without destroying what's on the disk. You could create your own 
unique disk fo rmat to sui t your own unique needs. 

The keys that open the door to this wonderland of direct access 
storage are the Resident Disk Handler and the Devi ce Contro l Block . 

The Resident Disk Handler is a sec tion of code that exists in the 
ROMs of your Atari computer (both the 400 and the 800), and the 
Device Control Block is a sec ti on of RAM that contains the various 
parameters which contro l the actions of the Res ident Disk H andler. 
The Resident Disk Handler is capable of performing four different 
operations: G et Sec tor, Put Sec tor with Verify , Status Reques t, and 
Format Disk. For the purposes of disk access only the first two operations 
are important, and I shall discuss only those two operations. 

The G et Sector operation will retri eve any one sec tor from the 
disk and place it in any 128 byte bloGk of RAM . The Put Sec tor with 
Verify operation will take 128 bytes of data anywhere from memory 
(RAM or ROM) and write that data to any sector on the disk. It will 
then check to make sure that the data were written correctly. 

And how, I hear you cry, does one make use of this miracle of 
modern scien ce? To use th e Resident Disk H andler is an ex treme ly 
simple task. It just sounds hard. At the e nd of this artic le I have 
included a program that should adequate ly demonstrate the basics of 
using the Resident Disk H andler. 

The key to using the Resident Disk Handler is a chunk of memory 
called the De vice Contro l Block. The Dev ice Control Block is similar 

242 



Chapter Five. Beyond BASIC 

in function to the IOCBs that are used in BASIC. The Device C ontrol 
Block is 11 bytes long and begins a t location $0300 (768 decimal) . 
(All hexadecimal numbers are preceded by a $ and fo llowed by the ir 
decima l equivalent in parentheses .) Fo r our purposes only seven bytes 
are needed, the o ther four being used interna ll y by the Resident Disk 
Handler. The bytes we shall use are the device unit number byte , the 
command number byte , the status byte, the two buffer address bytes, 
and the two sector number bytes. 

The device unit number byte is located a t location $0301 (769) 
and contains the unit number of the disk dri ve you wish to access (1, 
2, 3, or 4) . 

The command number byte is at loca tion $0302 (770) and 
contains the command number of the operati on to be performed. The 
command number fo r the Get Sec to r operati on is $52 (82) , and the 
number fo r the Put Sector with Verify operati on is $5 7 (87). 

The status byte is the only byte that you do not have to put 
something into before you use the Res ident Disk H andler. It se ts up 
the status byte to refl ec t the success (or lack of it) of the operation 
that was just attempted. The sta tus byte is at location $0303 (771) 
and may have one of seven va lues. A 1 in this byte indicates that the 
operation was completed successfull y. The other six va lues indica te an 
error occurred during the operation. The va lues are $8A (138 ), $8 B 
(139), $8C (140) , $8E (1 42 ) , $8 F (143) , and $90 (144) . The meaning 
of these sta tus codes is the same as for the error codes of the same 
number in BAS IC. 

The two buffe r address bytes are at loca tions $0304 (772) fo r the 
low order byte of the address and location $0305 (773) for the high 
order byte of the address. These two bytes conta in the address in 
memo ry of the source of the data , fo r a Put Secto r with Verify, or the 
destin ation of the data , for a G et Sector. T o se t these bytes up in 
BASIC you must d iv ide the address that is to be used by 256 and place 
the remainder in byte 772 and th e quo tient in byte 773 . 

The two sector number bytes contain the number of the sec to r 
on the disk that is to be accessed. This number may be any number 
from 1 to 720 inclusive . If you were no t the trusting type you might 
say "Sec tor 720 is no t addressable - it says so in the DOS manua l. " 
But since you are the trusting type , you will no t say that, and I will 
not be fo rced to reply "True, but we are no t using DOS here and 
sector 720 is addressable when using the Res ident Disk Handler!" 

Once the Dev ice Contro l Block has been properly se t up you 
have to ca ll the Res ident Disk Handler so it can do its work. If you are 
programming in machine language , this is a trivial job. You merely do 
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a ]SR $E453. It wi ll do its work and then do a RTS when it is done. 
Nothing could be simpler. If you are a BASIC programmer it is slightly 
harder to ca ll the Res ident Disk Handler. You must load the following 
assembly code in to RAM and then do a USR to it. 

PROGRAM 1. 

Object Code So urce 
HEX Dec imal Code Comments 

$68 104 PLA The Extra PLA required 
by USR. 

$20$53 $E4 3283228 ]SR $E453 Ca ll the Resident Disk 
Handler. 

$60 96 RTS Return to BASIC. 

The BASIC code in Program 2 will load the assembler code of Program 
1 into RAM beginning at loca ti on 1536. T o call the Resident Disk 
Handler you would then do a X = USR( 1536) . 

PROGRAM 2. 
10 DATA 104,32,83,228,96 
20 FOR 1=1536 TO 1540 
30 READ J:POKE I,J 
40 NEXT I 

The code in Program 3 is a short BAS IC program that will show you 
how to use the Resident Disk Handler. The program will either put or 
ge t one sector of data. If you ge t a sector of data, the program will 
print out that data as characte r data (if a byte is a 65, it will print A). 
If you are go ing to put a sector of data to the disk, the program will ask 
you to enter the data to put in character form . Comments on the 
program follow the listing. 

PROGRAM 3. 
10 DATA 104,32,83,228,96 
20 FOR 1=1536 TO 1540 
30 READ J:POKE I,J 
40 NEXT I 
50 DIM A$ (128) 
60 PRINT "GET OR PUT";:INPUT A$ 
70 IF A$="GET" THEN 100 
80 IF A$="PUT" THEN 200 
90 GOTO 60 
100 LET COMMAND=82 
110 GOSUB 1000 
120 STAT=PEEK(771) 
130 IF STAT=l THEN 160 
140 PRINT "ERROR #";STAT;" ON GET" 
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150 GOTO 60 
160 FOR 1=0 TO 127 
170 A$II+l.I+l)=CHR$IPEEKI1664+I»:NEXT I 
180 PRINT A$ 
190 GOTO 60 
200 FOR 1=1 TO 128:A$II,I)=" ":NEXT I 
210 PRINT "ENTER DATA";:INPUT A$ 
220 FOR 1=0 TO LENIA$)-l 
230 POKE 1664+1,ASCIA$II+l,I+l»:NEXT I 
240 FOR I=LENIA$) TO 127 
250 POKE 1664+I,0:NEXT I:LET COM~AND=87 
260 GOSUB 1000 
270 STAT=PEEK(771) 
280 IF STAT=l THEN PRINT "OPERATION COMPLETE 

":GOTO 60 
290 PRINT "ERROR #";STAT;" ON PUT":GOTO 60 
1000 REM DISK ACCESS ROUTINE FOLLOWS 
1010 PRINT "SECTOR NUMBER TO ACCESS";:INPUT 

SNUM 
1020 POKE 779.INTISNUM/256):POKE 778,INTI(SN 

UM/256-INT(SNUM/256»*256) 
1030 POKE 769,1 
1040 POKE 772,128:POKE 77 3, 6 
1050 POKE 770.COMMAND 
1060 X=USR(1536) 
1070 RETURN 

Lines 10-40 load the short assembler routine needed to call the 
Resident Disk H and ler into memory. 

Line 50 dimensions A$ as a text st ring so we can use it to store data. 

Lines 60-90 input an operat ion from the keyboard, determine which 
operation it is, and jump to the appropriate routine to h andle that 
operation. 

Lines 100-190 are the Get operat ion. 

Line 100 sets the command as Get Sector. 

Line 110 calls the disk access subroutine. 
Line 120 se ts STAT equal to the status ,)f the opera tion . 

Line 130 determines if the operat ion was successful. If it was it goes to 

Line 160. 

Lines 140 and 150 print an error message and then start another 
operation. 

Lines 160, 170, and 180 get the input data from the input buffer, put 
them into A$ and print them. 

Line 190 starts another opera tion. 
Lines 200-290 are the Put Sector Lines. 
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Line 200 clears A$ out . 

Line 210 enters the data from the keyboard. 

Lines 220 and 230 ptlt th e output data in to the output buffer. 

Lines 240 and 250 fill any bytes remaining afte r the last data byte 
and the 128th byte of the buffer with zeros. Line 240 also se ts the 
command to the Put Sector with Ver ify operat ion. 

Line 260 ca lls the d isk access subrout ine. 

Line 270 sets STAT eq ual to the status of the opera tion. 

Line 280 determi nes if the operat ion was successful or not and if it 
was, prints "OPERATION COMPLETE" and starts another 
operation. 

Line 290 pr in ts an error message and then starts another operat ion. 

Lines 1 000-1 070 set up the Device Control Block and then ca ll the 
Res ident Disk H andler. 
Line 1010 inputs the sec tor number to access. 

Line 1020 puts the sector number into the sector number bytes. The 
first POKE statement takes the quotient of the sector number divided 
by 256 and puts it in to the high byte of the two sec tor number bytes. 
The second POKE statement takes the remainder of the sector 
number divided by 256 and puts it into the low byte of the sec tor 
number bytes. 
Line 1030 sets the unit number to 1. 

Line 1040 sets the two buffer address bytes to 1664. 

Line 1050 sets up the Command Number Byte. 

Line 1060 calls the short assembler routine which then ca lls the 
Resident Disk H andler. 

Line 1070 re turns to the ma in rout ine. 

This program is tutoria l, intended to he lp you understand the Res ident 
Disk H andl er, what it is and how to use it. If you wish to use the 
Res ident Disk Handl er, you would want to make some improvements 
to the subroutine that I have presented here. First you would pass the 
sec tor number from the main program instead of entering it from the 
keyboard. Other improvements would include combining some of the 
statements to make the program shorter, or converting the program 
into machine language. One improvemen t that I h ave found 
particu larly va luable is to have the subrout ine repeat an error several 
t imes if an error occurs. S ince most di sk errors are recoverable if the 
operation is retri ed, this has the effect of reduc ing the number of disk 
e rrors I get to a lmost noth ing. 
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Now that you have finished reading this article, I can hear you 
grumbling "This just looks like a hard way of doing a POINT! " But it 
isn't! The Res ident Disk Handler allows you to access any sec tor on 
the disk. The POINT command in BASIC allows you to access any 
sector in a particular fil e. If you POINT to sector 3, you will access 
sector 3 of the file, and not absolute sector 3. The Res ident Disk 
H andler will ge t you absolute sec tor 3. It can access a sector that is 
un-allocated, POINT can't. It can access the sectors that DOS uses, 
POINT can't. 

While using these methods takes more work than just OPENing, 
PRINTing, and CLOSEing a file in BASIC, the added fl ex ibility 
more than compensates for the extra work. 
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LISTING 
CONVENTIONS 

In order to make special characters, inverse video, and cursor characters 
easy to type in , COMPUTE! magazine's new Atari listing conventions 
are used in all the program listings in th is book. 

Please refer to the fo llowing tab les and explanations if you come 
across an unusual symbol in a program list ing. 

Characters in inverse video will appear like: ~[':::(!;I]![l~i€[B.(I:;I.iJ.[EI]![I 
Enter these charac ters wi th the Atari logo key, " A ". 

Graph ics characters, such as C TRL-T , the ball character. will appear 
as the "normal" letter enclosed in braces, e.g. {T}. 

A series of identica l contro l characters, such as 10 spaces , three 
cursor-lefts, or 20 CTRL-R's, will appear as {10 SPACES}, {3 LEFT}, 
{20 R} , etc. If the character in braces is in inverse video , that character 
or charac ters should be en te red with the Atari logo key. For example, 
,. meqns to enter a reverse-field hea rt with CTRL-comma, { 5 IT } 
means to ente r five inverse-v ideo CTRL-U's. 
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160-1 62 

GT IA 11 5- 128 
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Keyboard 7 
LIST 3 1,47, 85 
LOA D 47 
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Memory (A lso see PO KE) 160 ,198 
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225, 242-247 
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Padd les 160 , 199 
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29-3 1, 160,2 13-215 
Printer 11 , 185 
Program W ri ting Programs (A lso 

see Forced Read Mode) 
29-3 1,41-43 ,55 -56 ,22 1-222, 
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PUT 226,242 -247 
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SAVE 47 
Screen 11 -12,33 -3 5, 209-21 1 
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Sound 194, 213-215 
Strings 23-25,33-34 , 185,2 10, 

22 1-222 
Subroutines 2-4, 7 -8 ,85- 128 , 

22 1-222 
TAB 9- 10 
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Variab les 7,44-48 
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