








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































dec_div endp 

' binidec endp 

' decibin proc near 

;SUBROUTINE TO CONVERT DEC ON KEYED TO BINARY 
result is left in BX register 

mov bx ,0 ;clear BX for number 

;get digit from keyboard , convert to binary 
newchar : 

mov ah ,key_in ;keyboard input 
int doscall ;call DOS 
sub al ,30h ;ASCII to binary 
j 1 exit ; jump if < 0 
cmp al ,9d ; is it > 9d? 
jg exit ;yes , not dee digit 
cbw ;byte in AL to word in AX 

; (digit is in AX) 

' ;multiply number in bx by 10 decimal 
xchg ax ,bx ; trade digit & number 
mov cx , 10d ;put 10 dee in CX 
mul ex ;number times 10 
xchg ax ,bx ; trade number & digit 

' ; add digit in ax to number in bx 
add bx,ax ;add digit to number 
jmp newchar ;get next digit 

exit : 
ret 

' decibin endp 

p_mess proc near 

;SUBROUTINE TO PRINT MESSAGES 
enter w address of message in dx 
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push ds 
mov ax,datarea 
mov ds , ax 
mov ah ,print-111 
int doscall 
pop ds 
ret 

;save old value of DS 
;put new data seg 

in DS 
;print message function 
; call DOS 
;restore old DS value 

p_mess endp 

crlf proc near 

;CRLF--Subroutine to print carriage return 
and linefeed 

mov dl,0ah ;linefeed 
mov ah,display ;display function 
int doscall ; call DOS 

mov dl,0dh ;carriage return 
mov ah,display ;display function 
int doscall ;call DOS 
ret 

crlf endp 

pro_nam ends ;end of code segment 
' ********************************************* ' end start ;end of assembly 

SAVEIMAG 
SAVEIMAG is a way of saving the screen image as a disk file. You can 

cause the screen image to be printed on the printer by pressing 
@JI~; SAVEIMAG performs a similar function, but saves the image 
to a disk file. This is useful if you want to record in a text file a process 
that took place on the screen, including prompts displayed by the 
program as well as input from the keyboard. For instance, all the DEBUG 
dumps and trace sessions, as shown in the early chapters of this book, 
were saved to the disk with SAVEIMAG. 

SAVEIMAG works by taking all the characters in the monochrome 
display screen, creating a disk file from them, and writing it to the disk 
with the Random Block Write DOS function. Attributes are not saved; 
only the ASCII characters. 
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This program saves all 80 characters from each line. However, in 
order to be useful as a text file, the resulting image must have a carriage 
return inserted at the end of each line. This makes every line 81 
characters long. Thus when you use TYPE to look at the contents of a file 
generated with SAVEIMAG, it will appear to be double-spaced. A word 
processor program, however, will read it correctly. 

Here's the listing of the SAVEIMAG program: 

;SAVEIMAG--Save image of screen memory on disk 
in text form ("attributes" not saved) 

c_count equ 2000d ;number of orig chars 
new_cnt equ 2050d ;includes rets & lfs 
clLline equ 80d ;chars per output line 
r_size equ 80h ;record size 
Lsize equ new_cnt /r_size ;number of recs 

doscall equ 21h ;DOS interrupt number 
create equ 16h ;create file function 
close_f equ 10h ;close file function 
print-1TI equ 9h ;print message funtion 
block_w equ 28h ;rand blk write func 
seLdta equ lah ;set Disk Transfer Addr 

fcb equ 5ch ;File Control Block 
screen equ 0b000h ;segment of screen mem 

eof equ lah ;end-of-file character 
car_ret equ 0dh ;carriage return char 
Lfeed equ 0ah ;linefeed character 

·********************************************* ' 
stacker segment stack ;define stack segment 

db 
stacker ends 

40h dup ('stack ... ') 

· ********************************************* ' 

datarea segment ;define data segment 

;these items are in the "program segment 
prefix" segment 

org 
rs_field dw 

6ah 
? ;rec size field in FCB 
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rl 
r2 

org 
dw 
db 

7dh 
? 

? 

org 80h 

;random rec size (low) 
;random rec size (high) 

buffer db new_cnt dup (?) 

;these items are in the datarea segment 

messl db 'No space on disk. $' 

datarea ends 
· ********************************************* ' 
video 
vicLl 
video 

segment ;define extra segment 
db (?) 
ends 

. ********************************************* ' 

pro_nam segment ;define code segment 

main proc far ;main part of program 

assume cs:pro_nam,ds:datarea 
assume ss:stacker,es:video 

start: ;starting execution address 

;set up stack for return 
push ds ;save OS 
sub ax ,ax ;set r,;x to 0 
push ax ;put it on stack 

;MOVE TEXT IN SCREEN MEMORY TO BUFFER 

;set up screen pointer 
mov ax ,screen 
mov es,ax 
mov si ,0 

;set up buffer pointer 

;screen memory address 
; into ES 
;0 in screen pointer 

mov di ,0- ;0 in buffer pointer 

;set up count 
mov cx,c_count ;chars in screen mem 
mov dh ,ch_line ;set chars / line count 
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;transfer the characters from screen to buffer 
transfer : 

mov al , [vicLl + si] ; char from screen 
inc si ;bump screen pointer 
inc si twice 
mov [buffer+ di] ,al ;put char in buff 
inc di ;bump buff pointer once 

; if at end of line (multiple of 80d chars ), 
then insert return and linefeed in buffer 

dee dh ;done this line? 
Jnz no_return ;not yet , do next char 

mov [buffer + di] ,car_ret ; insert ret 
inc di ;bump pointer 
mov [buffer + di ), l_feed ; insert lf 
inc di 
mov dh ,clLline ;reset chars / line count 

no_return: 
loop transfer ;get next character 

; CREATE THE FILE 

mov dx ,fcb 
mov ah , create 
int doscall 
inc al 
je no_space 

;SET RANDOM RECORD FIELD 

mov rl ,0 
mov r2 ,0 

;WRITE BLOCK TO DISK 

mov cx ,Lsize 
mov dx ,fcb 
mov ah ,bloclLw 
int doscall 
or al ,al 
jnz no_space 

;CLOSE FILE 

;put FCB addr in DX 
;create file function 
; call DOS 
; if AL was FF , then 

no space to write 

; low word 
;high byte 

;put file size in ex 
;put FCB address in DX 
;block write function 
; call DOS 
;check if write o. k. 
; if AL not 0, bad write 

Appendix B-Supplementary Programs 497 



mov dx,fcb ;put FCB addr in DX 
mov ah,close_f ;close file function 
int doscall ;call DOS 

exit: ret ;return to DOS 

;PRINT OUT MESSAGE 

no_space: 
mov dx, offset messl ;get message 
push ds ;save old value of OS 
mov ax,datarea ;put seg addr of 
mov ds,ax datarea in OS 
mov ah,print..Jll ;print message function 
int doscall ;call DOS 
pop ds ;restore value of OS 
jmp exit 

main endp ;end of main part of program 

' pro_nam ends ;end of code segment 
. ********************************************* ' 

end start ;end assembly 
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/HIGH parameter, 422, 424 
/M option, 422 
8088 microprocessor, 3, 4, 11, 18, 19, 

21 

A (Assemble) command, 32 
ADD instruction, 154 
AND instruction, 75 
ASCII display program, 60 
ASCII codes, 27 
ASCIIZ strings, 392 
ASM file(s), II, 122,126,137 
ASM, 5, IO, 20, 120, 128 

error messages, 129 
using, 128 

ASSUME pseudo-op, 126, 240 
AUTOLINK file, 144 
Access code, 393 
Addresses 

passing to Pascal program, 450 
Align-type entry, 256 
Arguments 

in BASIC CALL statement, 437 
in Pascal, 444,450 
integer, 418 
string, 433 
transferring, 416 
type returned in AL, 419 

Assembler, 17, 35, 120 
Assembly language, I, II, 13, 36, 52 
Attributes, 287,292,299,405 

BASIC, I, 2, 14 
interfacing to assembly language, 

412 
BIN files, 131 
BINIHEX program, 148, 149, 165 
BINIHEX routine, 280 
BINIHEX& routine, 418 
BIOS, 273 
BIRTHDAY programs, 371,477 
BLAISER.PAS program, 445, 446 
BLOAD: BASIC statement, 427, 429 
BSAVE: BASIC statement, 428 
Base Pointer (BP) register, 440, 442 
Batch file(s), 142 

for EXE files, 249 
for COM files, 144 

Binary file, 428 
Binary numbering system, 455, 456 
Bit numbering, 54 
Bits, 73 
Breakpoints, I 7 I 
Bresenham's algorithm, 334 
Buffered keyboard input function, IOI 
Buffers, 102 

CALL instruction, 183 
CALL: BASIC statement, 437 
CBW instruction, 175 
CHAMODE program, 311,314 
CLD instruction, 262 
CLEAR SCREEN: ROM routine, 291 
CLEAR: BASIC statement, 422 
CMP instruction, 162 
CMPS instruction, 263 
CODE.BAS program, 435 
CODESUB routine, 435 
COM and EXE files compared, 123, 

239 
COM files, 63, 121, 131, 229, 231 
COMMAND, 92, 95 
COUNT program, 438 
COUNTER routine, 439 
CREF program, 187 
CREF, IO 
CRF file, 190 
Check standard inP,ut status function, 

214 
Close a file handle function, 408 
Close file function, 368 
Code segment, 234 

using, 239 
Color display, 296 
Color memory, 315 
Combine-type entry, 255 
Command lines in LINK and ASM, 

143 
Comparisons, 164, 175 
Compiled languages, 16 
Compiler, 17 
Conditional jumps, 162 
Create a file function, 404 
Create file function, 368 
Cross reference listing, 187 
Current record number, 360 

D (Dump) command, 22 
DB pseudo-op, 99 
DEBUG, IO, l l, 19, 20, 21 
DEC instruction, 160 
DECIBIN program, 148, I 70, I 72, 

177 
DECIHEX program, 148, 178, 182, 

188 
DECIHEX.BAS program, 417 
DI register, 258, 27 l 
DIV instruction, 227 
DOS functions, 2, 96 
DOS utility programs, 9 
DOS versions, 30 
DOS, 8, 83 

defined, 83 

different from ROM BIOS, 274 
parts of, 92 
versions of, 5, 9 

DRAW-I program, 303, 307 
DRAW-CO program, 319 
DRAW2CO program, 322 
DRAWLINE program, 337 
DUP expression, 256 
d symbol, 23 
Data Transfer Area (DTA), 359 
Data segment, 234, 239, 259, 269 
Debugging, 427 
Decimal numbering system, 454 
Decimal to hexadecimal conversion, 

461 
Delay loops, 80 
Disassemble. See: unassemble 
Disk files, 345 
Disk operating system, 3, 8 
Display output function, 42 
Display monitors, 6 
Documentation, 7, IO 

E (Enter) command, 30 
EDLIN, 11, 120 
EMPHAP program, 116 
END pseudo-op, 128 
EQU pseudo-op, 217 
EXE files, 123, 231 
EXE2BIN, IO, 20, 123, 131, 

using, 131, 138 
EXEFORM program, 252 
EXTERNAL: Pascal statement, 446 
Emphasized print, 115 
Equipment flag, 310 
Error handling 

file handle access, 387, 395 
Error term, 334 
Escape character, 115, 116 
Executing programs from DOS, 64 
Extra segment, 234, 243, 259, 269 

F (Fill) command, 26 
FAR calls and procedures, 186, 187 
FILLS program, 30 I 
Fields, 134 

comment, 133 
label, 134 
operand, 134 
operator, 134 

File attributes. See: attributes 
File Control Block (FCB), 351, 352, 

360,425 
File handle access, 346, 385 
File handles, 386, 394 
File size function, 379 
Filename, 363 
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Fixed disk, 34 7 
Flag register, 158 
Flags, 158 
Floating point accumulator (FAC), 

420,432 
Frequency, 194, 210, 225 

G (Go) command, 34, 171 
GET-BD program, 483 
GRID program, 330 
GUN program, 197, 206 
Graphics characters, 295 
Graphics modes, 309 

changing, 309 

HAPPY FACE program, 29 
HAPPY2 program, 126 
HEXIBIN& program, 431 
HEXIDEC program, 469 
HEXIDEC.BAS program, 430 
h symbol, 23, 460 
Hex to ASCII conversion, 153 
Hexadecimal, 23 

explained, 453 
Hexadecimal arithmetic, 460 
Hexadecimal numbering system, 458 
Hexadecimal numbers, 127 

in ASM files, 127 
Hexadecimal to binary conversion, 459 
Hexadecimal to decimal conversion, 

461 
Higher-level languages, I 

IBM PC XT, 5, 8 
IBM PC, 5, II 
IBM compatible, 7 
IBMBIOS, 92, 94 
IBMDOS, 92, 95 
IN instruction, 73 
INC instruction, 61 
INT instruction, 41, 42, 277 
IRET instruction, 28 l, 282 
Indirect addressing, 109, 110 

through registers, 112, l 13 
using with assembler, 226 

Input/Output ports. See: ports 
Instruction Pointer (IP) register, 90 
Instruction encoding, 139 
Instruction fields, 134 
Intel Corporation, 18 
Interpreted languages, 16 
Interpreter, 17 
Interrupts, 276 

JG instruction, 174 
JL instruction, 163 
JMP instruction, 48 
JNZ instruction, 161 

KAZOO program, 215,218 
KEYBOARD I/0 program, 279 
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KEYBOARD I/0: ROM routine, 277, 
278 

Keyboard Input function, 87 
Keyboard, 278 

L (Load) command, 65 
LABEL pseudo-op, 306 
LINESUB routine, 337 
LINK, 10, 123, 130, 232 

for Pascal and assembly language, 
415 

in high memory, 422 
using, 130, 138 

LOOP instruction, 66, 80 
LST file, 148, 136, 189 
Labels, 135 
Line drawing, 329, 332 
Line numbers, 188 
Loading programs from disk, 64 

MACRO-Assembler, 5, 10 
MASM, 5, 10, 20, 120 
MEMSCAN program, 461 
MIRROR program, 105 
MOD-BD program, 486 
MODE: DOS command, 309 
MOV instruction, 38, 40 
MOVS instruction, 260 
MS-DOS, 3 
MUL instruction, I 77, I 78 
Machine language op-codes, 139 
Machine language, 17, 36, 52 
Macros, 120 
Memory 

offset, 23 
segment, 24 

Memory segmentation, 232 
Memory addresses, 23, 232 

offset, 232 
segment, 232 

Memory allocation 
for BASIC and assembly language, 

422,423 
Memory banks, 317 
Memory requirements, 5 
Memory-mapped graphics, 297 

color, 315 
monochrome, 298 

Method value, 410 
Microprocessor, 18 
Monochrome display, 295 
Monochrome memory, 300 
Monochrome screen, 286 
Move file read/write pointer function, 

410 
Multiplication, 173, 176 
Musical scale, 222 

N (Name) command, 63 
NEAR calls and procedures, 186, 187 
NEG instruction, 221 

NOISE program, 193 
NOP instruction, 166 
NORMALP program, 118 
Numbering systems, 453 

OBJ file(s), 122, 137,451 
OFFSET operator, 248 
OUT instruction, 71, 72 
Open a file function, 393 
Open file function, 350 
Opening files, 349 

PAGE pseudo-op, 188 
PC-DOS, 3, 8, 9 
PIANO program, 222, 228 

as EXE file, 249 
PLOTSUB routine, 323, 326 
POP instruction, 199, 203 
PORTIN routine, 448 
PORTOUT routine, 448 
POSITION CURSOR: ROM routine, 

291 
PRIME program, 472 
PROC pseudo-op, 184 
PSTRING program, 112, 115 

rewritten for ASM, 237 
PTR operator, 436 
PUBLIC declaration, 449 
PUSH instruction, 199, 202 
Pascal, I, 14 

interfacing to assembly language, 
412,444 

Pathnames, 385, 392 
Pitch, 80 
Ports, 7 I 
Print string function, 98 
Printer(s), 6, I 07 

control codes, 115 
Printer output function, I 07 
Procedures, 183, 184, 186, 187 
Program terminate interrupt, 44, 45 
Program segment prefix, 351, 352, 

364 
Psuedo-ops, I 00 

Q (Quit) command, 64 

R (Read) command, 63 
R (Registers) command, 58 
READBLOK program, 380 
READFILE program, 361 
READRAND program, 374 
REF file, 191 
REP instruction, 258 
REPE instruction, 264 
REPNE instruction, 265 
RET instruction, 185, 242 
RF (Register Flags) command, 160 
RIP (Register IP) command, 91 
ROL instruction, 156 
ROM BIOS listing, 275, 283 



ROM, 92, 93, 273 
compared with DOS, 275 

ROR instruction, 196 
Random block file access, 346, 378 
Random block read function, 378 
Random file access, 346, 373 
Random number generator, 195 
Random record number, 373 
Random read function, 374 
Read from a file or device function, 

396,399 
Read/write pointer, 409 
Reading files, 357 
Records, 355,371,407 

formatted, 478 
Registers, 38, 55, 56 
Reverse video, 299, 30 l 
Rotating registers, 152 

SAVEIMAG program, 384, 494 
SCAS instruction, 264 
SCROLL UP: ROM routine, 29 l 
SEARCH program, 262, 265 
SEGMENT AT pseudo-op, 314 
SEGMENT pseudo-op, 126 
SET MODE: ROM routine, 311 
SET-BD program, 478 
SHIFT STATUS program, 284 
SHL instruction, 226 
SI register, 258, 27 l 

SIREN program, 21 l 
SMASCII program, 65 
SMASCII2 program, 133 
SOUND program, 69, 208 
SPACEWARS program, 212 
STD instruction, 262 
SUB instruction, 173 
Saving programs on disk, 63 
Scan codes, 278 
Segment management, 383 
Segment registers, 234, 242 

values assigned to, 244 
Segments, 127, 229, 235, 364 
Sequential file access, 346, 349 
Sequential read function, 358, 363 
Sequential write function, 369 
Shift status, 283 
Signed arithmetic, 155 
Slope, 333 
Sound generation, 68, 193 
Source (ASM) file, 11 
Stack, 199, 200, 241, 257 
Stack segment, 234, 243 

using, 254 
String descriptor, 433, 434 
String-handling instructions, 258 
Subroutines, 183 
Symbolic addressing, 135 

T (Trace) command, 165 

TEST instruction, 327, 328 
Timers, 208 
Transportability, 86 
Two's complement arithmetic, 156, 221 
Type checking, 307 

U (Unassemble) command, 36 
USR: BASIC statement, 416, 423 
Unassemble, 36, 37 

Versions of DOS, 5, 9 
Video ROM routines, 285,310 

W (Write) command, 63 
WINDOW program, 290 
WRITE DOT: ROM routine, 321 
WRITE-F program, 366 
White noise, 193 
Windows, 285, 288 
Word processor program, 11, 120 
Write to a file or device function, 406 
Writing files, 366 
Writing random records, 377 
Writing to a file 

file handle access, 40 I 

XCHG instruction, 176 
XOR instruction, 76 

ZOPEN program, 388 
ZREAD program, 396 
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