
PRODUCTIVITY 

ANSI.SYS without 
the hassle 

The ANSI control sequences open up fascinating opportunities for screen 
display and DOS function-key reassignments. Michael Mefford shows you 

how to implement them without loading ANSI.SYS. 

Would you like to control screen colours 
with a simple TYPE command? Wouldn't 
it be nice to redefine your function keys 
to do meaningful work in DOS? 
ANSI.COM, this issue's utility, is 
designed to give you that control without 
incurring the performance penalties in-
volved in using IBM's own ANSI.SYS to 
do the job. 

ANSI.SYS is a DOS device driver that 
provides extended screen and keyboard 
control to any application that uses DOS 
functions for its input or output. Like 
other device drivers, it's installed at boot 
time from the CONFIG.SYS file, and the 
small divot of memory it carves out can't 
be recovered after it is installed. Since 
ANSI looks for its control sequences by 
examining each character both when it 
comes in from the keyboard and when it 
is output to the screen, performance can 
suffer. The effect is negligible on the per-
formance of fast machines, though it is 
noticeable with slower processors. 

The ANSI driver gives access to the 
ANSI functions only to programs that 
use DOS services for I/O. For perfor-
mance reasons, most of today's regular 
applications circumvent DOS I/O, either 
by using the BIOS or addressing the 
hardware directly. (If you don't have 
ANSI.SYS installed, you'll know right 
away whether a particular program re-
quires it, because a telltale series of es-
cape codes will be strewn across the 
screen.) 

The program that all of us use that can 
profit from ANSI, however, is COM- 

MAND.COM. You might not have 
thought of COMMAND.COM as a 
program, but it is, and the most common 
way to make use of ANSI control is 
through COMMAND.COM's PROMPT 
command. With ANSI's aid, the dull 
white on black A> prompt can become a 
colourful and more informative com-
mand-awaiting screen. The seldom-used 
DOS function keys (F3 is normally the 
only useful one) can be defined to type 
out things you have to enter frequently, 
such as DIR, TYPE and COPY. 

ANSI.COM is a memory-resident utility 
that can be installed or uninstalled at any 
time. The utility performs all the func-
tions of ANSI.SYS, but it adds the 
abilities to work at higher screen speed, 
to be activated or deactivated at will, to 
use a large-size, flushable key-reassign-
ment buffer, and to work with video 
modes of any width or length — includ-
ing the 43-line EGA mode. 

Getting a copy of ANSI 
ANSI.COM is available for downloading 
from Microtex *6663# on Telecom's 
Viatel; or by sending a blank formatted 
5.25in disk with a stamped, self-ad-
dressed package to Cathie Kennedy, 
APC, 47 Glenhuntly Road, Elwood 3184. 
The source code, ANSI.ASM, together 
with ANSI.BAS (a Basic listing that will 
automatically produce ANSI.COM when 
you run it) is printed here; however, both 
are also available for downloading from 
Microtex. 

When entered initially, either at the 
DOS prompt or as part of your 
AUTOEXEC.BAT file, ANSI installs itself 
like any other TSR. Since it makes no 
sense to install a duplicate console 
driver, however, ANSI.COM will not in-
stall if ANSI.SYS is already loaded. If 
you are presently using ANSI.SYS, 
therefore, remove the statement 
DEVICE = ANSI.SYS from your CON-
FIG.SYS file, add ANSI.COM to your 
AUTOEXEC.BAT and reboot your 
machine. 

The full ANSI.COM syntax is 

ANSI [FAST I SLOW] [ON I OFF] 
[/B nnn] [/C] [/U] 

The first two optional parameter pairs, 
FAST I SLOW and ON I OFF, control the 
status of the program. (The vertical bar 
between the options simply means that 
you may select only one of each pair.) 

The FAST parameter is the default, 
and it routes ANSI's output directly to the 
screen buffer. This is the desirable mode 
for most systems, with the exception of 
machines that use IBM's CGA adaptor. 
Writing directly to the CGA video buffer 
causes 'snow' to appear on the screen. 
In its SLOW mode, ANSI uses BIOS 
calls to handle screen output, avoiding 
the blizzard. Sending output via the 
BIOS — the method used by ANSI.SYS 
itself — involves additional overhead 
that slows output. On the other hand, if 
you use a screen-capture program and 
you find that it doesn't work in the FAST 
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mode, you can simply switch to using 
the SLOW mode. 

The ON I OFF option activates or 
deactivates the ANSI filter. The default is 
ON, but if you turn ANSI OFF, your 
machine will act as if ANSI.COM weren't 
loaded. You can change either the FAST 
I SLOW or the ON I OFF options at in-
stall time, or you can change them later 
by entering ANSI followed by the desired 
mode. ANSI is smart enough not to in-
stall itself more than once. Once it's in-
stalled, entering ANSI without para-
meters will produce a status report. 

The /B switch controls the amount of 
memory ANSI reserves for key reassign-
ments. The nnn parameter is the 
decimal number of the desired buffer 
size in bytes. By default, ANSI.COM 
reserves the same sized buffer — 220 
bytes — as does ANSI.SYS. If you've 
found yourself restricted by the limited 
buffer of ANSI.SYS, you'll appreciate the 

60k maximum assignable under 
ANSI.COM. Alternatively, if you don't 
plan to reassign any keys, you can set 
the buffer size to 0. Selecting a zero 
buffer shrinks ANSI.COM down to its 
minimum resident size, a little under 2k. 

`PROMPT provides the 
easiest way to send ANSI 

escape commands 
to the console.' 

Since the memory buffer must be allo-
cated at load time, you can only use the 
/B switch when you are installing the 
ANSI program. 

One of the problems with ANSI.SYS is 
that once key reassignments are made, 
they are difficult to remove. Suppose, for 

example, that you have assigned the 
double quote to the single quote, 
eliminating the need to use the Shift key. 
If you later want to restore the single 
quote key to its original meaning, your 
only recourse is to make an additional 
assignment, defining the single quote 
back to itself. Since ANSI.SYS does not 
remove the old reassignment from the 
buffer, you have that much less room for 
new key definitions. ANSI.COM takes 
the same approach; not only can its buff-
er be much larger, but you can also flush 
out the entire reassignment buffer at any 
time by invoking ANSI with the /C (clear) 
switch. 

You can uninstall ANSI.COM by enter-
ing its name along with the /U switch. As 
with all TSRs, you must always uninstall 
in reverse order of installation if you wish 
to reclaim the memory it occupies. The 
ability to uninstall and reinstall makes it 
possible to change the key reassign- 

; . 
ANSI .00/4 - Replacement for the ANSI.SYS console device driver. 
Unlike ANSI.SYS which must be installed at boot time, ANSI.COM 
can be installed and uninstalled at anytime. Enhancements include 
a fast screen write and variable sized keyboard reassignment buffer. 

CURSOR POSH 
	

LABEL NORD 
CURSOR COL 
	

DB 
CURSOR ROw 
	

DB 
CRT ROWS 
	

DB 

:TEXT 
	

SEGMENT PUBLIC 'CODE' 
ASSUME CS: TEXT,DS:TEXT,ES:TEXT,SS:TEXT 
ORG 	1009 

START: 
	

JMP 	INITIALIZE 

SIGNATURE 	DB 
	

-ANSI 1.0 (C) 1989 Ziff communications Co.-,CR,LF 
PROGRAMMER 	DB 
	

-PC Magazine •,254,-  Michael J. Mefford-,CR,LF,LF,. 	26 

DOS INPUT 	DB 
BUSY FLAG 	DB 
REASSIGN FLAG DB 
REMOVE FLAG 	DO 
REASSIGN COUNT DW 
REASsIGNPOS DW 
FuNCTION16 	DO 
IR ' 	 EQU 

OFF 
OFF 
OFF 
ON 
0 

1000000B 

ESC BUFFER SIZE 	EQU 
REA5sIGNMERTDFFAULT FOU 
REASSIGNMENT SIZE 	DW 
REASSIGNMENT MAX 	BOU 
REASSIGN END 	OW 
BUFFER END 	 OW 

176 
200 
REASSIGNMENT DEFAULT 
60 • 1024 
REASSIGNMENT BUFFER 
REASSIGNMENT BUFFER • REASSIGNMENT DEFAULT 

CR 	 EQU 
LF 	 EQU 
SPACE 	 EQU 
ESC CHAR 	EQU 
SINGLE QUOTE EQU 
DOUBLE:QUOTE EQU 
BELL 	 EQU 
BS 	 EQU 

13 
10 
32 
27 
39 
34 
7 
8 

OFF 	 EQU 	1 
ON 	 EQU 	2 
SLOW 	 EQU 	4 
FAST 	 EQU 	8 
STATUS MASK 	EQU 	11111100B 

ANSI STATE 	DM 
	

ESC STATE 
STATUS 	 pa 
	

ON UR FAST 
PARAMETERS 	DB 
	

-OFF ON SLOWFAST- 
LAST:PARAMETER EQU 
	

$ _ mpzmpTERS 

OLD INT 29 	DW 
	

7,2 
OLDINT16 	DM 
	

7,2 
OLD:INT:21 	OW 
	

7,2 

ATTRIBUTE 	DB 	7 
SAVE POSITION DW 	0 
LINE WRAPDB 	ON 
QUOTE TYPE 	DB 	7 
ESC COUNT 	DM 	0 
NUMBER COUNT DM 	0 

FORMAT CHARS 	DB 
	

CR,LF,BS,BELL 
FORMAT:LENGTH EQU 
	

$ - FORMAT CHARS 

COMMAND TABLE LABEL BYTE 

COMMAND LENGTH EQU 	U - COMMAND TABLE 

DW 	CURS:POSITION, CURSOR UP, 	CURSOR DOWN, CURS FORWARD, CURS BACKWARD 
DM 	HORZ VERT POS, DEVICE STATUS, SAVE CURSOR, RESTORE CURS, ERASE:IN:LINE 
DW 	SGR,- 	 SET MODE, 	RESET_ MODE, REASSIGNMENT, CLS 
COMMAND END 	EQU 	- 2 

ATTRIBUTE TABLE 	LABEL 	BYTE 
DB 	00,01-,04,05,07,08,30,31,32,33,34,35,36,37,40,41,42,43,44,45,46,47 
ATTRIBUTE:LENGTH 	EQU 	I - ATTRIBUTE:TABLE 

;ForMat( AND maak,OR mask 
DB 	000H,01H, OFFH,O8H, OF8N,01ti, 	 OF8H,2011, 0880,000 OFFH,80H, 
DB 	OF8H,00H, OF811,04H, OF8H,02H, 	 0F8H,01H, OFE01,05H OF8H,O6H, 
DB 	OF8H,03H, OF811,0711, 08FH,00H, 	 08FH,20H, 88FH,60H 08FH,40H, 
DB 	08FH,10H, 08FH,50H, 08FH,3071, 08F(1,700 
ATTRIBUTE END 	 EQU 	$ - 2 

BIOS:ACTIVE:PAGE 
	

EQU 	62H 

ACTIVE PAGE 	DB 
ADDR 6149 	OW 
BIOS CRTMODE 
	

EQU 	49H 
CRT RODE 	DB 
	

7 
CRT COLS DW 
CRT -LEN 	DW 
CRT START 	DW 
CRT DATALENGTH 
	

EQU 	$ - CRT MODE 

/NT 29 is an undocumented interrupt called by DOS for output to the console. 
	  • 
ANSIINT29 	PROC 	FAR 

PUSH 
	

AX 	 ;Save all registers. 
PUSH 
	

BX 
PUSH 
	

CX 
PUSH 
	

DX 
PUSH 
	

SI 
PUSH 
	

DI 
PUSH 
	

DS 
PUSH 
	

ES 
PUSH 
	

Bp 

CLD 	 ;All string operations forward. 
MOV 
	

BX,CS 	 ;Point to our data segment. 
MOO 
	

DS,BX 
MOV 
	

ES,BX 
CALL 
	

ANSI STATE 	 ;Call the current state of 
( the ANSI Esc sequence. 

POP 
	

BP 
POP 
	

ES 
POP 
	

DS 
POP 
	

DI 
POP 
	

SI 
POP 
	

DX 
POP 
	

CX 
POP 
	

Bx 
POP 
	

AX 	 ;Restore all registers and 
IRET 	 return. 

ANSIINT29 	ENDP 

   

PROC 	FAR 
PUSHF 
CMP 	00,0011 	 ;If DOS Int 21 functions Ah, 
JZ 	INPUT 	 ; 7h, lh or console input (6h) 
CMP 	AH,7 	 then tell INT 16, DOS input 
JZ 	INPUT 	 is active. 
CMP 	AH,1 
J2 	INPUT 
CMP 	AH,6 
JNZ 	QUICK21 EXIT 
CMP 	DL,OFFH 
JZ 	INPUT 
POPF 	 ;If not, let the original 
JMP 	DWORD PTR CS(oLD:INT:21 	; Interrupt process the call. 

POPF 
MOV 	CS(DOS:INPUT,ON 	 ;INT 16 handler flag. 
PUSHF 
CALL 	DWORD PTR CS:OLD INT 21 	;Emulate an interrupt. 
NOV 	CS(DOS INPUT,OFF 	 ;Turn flag back off. 
RET 	

2 	
;Return with current flags. 

continued . . . 

ANSI_INT01 

QUICK 21EX IT 

INPUT 

ANSI.ASM The source code from which to assemble, link and EXE2BIN ANSI. COM. Use the program to implement ANSI con-
trol sequences 
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CMP 
	

DOS INPUT,OFF 
J2 
	

QUICKIE EXIT 
CMP 
	

BUSY FLAG,ON 
J. 
	

QUICX16:EX/T 
CLD 
MOV 
	

BP, SP 
MOV 
	

FUNCTION 16,AH 
AND 
	

AH,NOT 1b11 
J2 
	

GET:KEY 
DEC 
	

AH 
J2 
	

KEY STATUS 

QUICK16 EXI 
	

POP 
	

AS 
POP 
	

DS 
POP 
	

BP 
POPF 
JMP 
	

DWORD PTR CS:OLDINT16 

KEY STATUS: 
	OR 
	

ROTE PTR fflPk6),2R 
GET KEY: 
	NOV 
	

BUSY FLAG,ON 
POP 
	

AX 
PUSH 
	

BX 
PUSH 
	

CX 
PUSH 
	

De 
PUSH 
	

SI 
PUSH 
	

DI 
CMP 
	

REASSIGN FLAGON 
JZ 
	

CK BUFFER 

PUSHF 
CALL 
PUSHF 
TEST 
JZ 
POPF 
JZ 
AND 
PUSHF 

POPF 
MOW 
CALL 
JC 
MOV 
SUB 
ADD 
OR 
JNZ 
DEC 
INC 

STORE COUNT: 	NOV 
MOV 
MOV 

CK:BUFFER: 	TEST 
JNZ 
CMP 
JZ 
MOV 
INT 
MOV 

RETRIEVE: 	MOV 
MOV 
TEST 
JZ 

DWORD PTR OLDINT16 

FUNCTION 16,1 
CKDuP 

INTI6 EXIT 
BYTE PTR (BPO6(,NOT ZR 

BX, AX 
CK MATCH 
INTI6 EXIT 
AX,IDII 
AX,3 
DI,3 
BL,BL 
STORE COUNT 
AX — 
DI 
REASSIGNCOUNT,AX 
REASSIGN POS, DI 
REASSIGN:FLAG,ON 
FUNCTION 16,1 
RETRIEVE 
REMOVE FLAG,OFF 
RETRIEVE 
AH,FUNCTION 16 
16M 
REMOVE:FLAG,OFF 

DI,REASSIGN:POS 
AX, DI) 
FUNCTION 16,1 
REMOVE 
FUNCTION_ 16,I 

ANSI ESCAPE STATE ROUTINES 

BX,OFFSET BRACKET:STATE ;Assume Esc character. 
AL,ESC CHAR 	 :Is it Esc, If yes, store 
SHORT JUMP 	 : char. and next state. 
wRITE:CHAR 	 ;Else, normal char; write it. 

ESC STATE: 	NOV 
CMP 
JZ 
JMP 

	

BRACKET STATE: MOV 	BX,OFFSET SPECIAL STATE :Assume left bracket. 
— ;Is it left bracket, If yes, 

SHORT_JUMP: 	J2 	STORE STATE 	 ;store char. and next state. 

	

JMP 	FLUSH BUFFER 	 ;Else, flush Esc out of butte!. 

Must process eESC,12.1 (CLS I regardless if ANSI.COM ON or OFF. ; 

SPECIAL:STATE: MOV 	BX,OFFSET CLS STATE 

JZ 
	

STORE STATE 
TEST 
	

STATUS, OFF 
JNZ 
	

FLUSH BUFFER 
MOv 
	

BX, OFFSET PARAMSTATE 
CMP 
JZ 
	

STORE STATE 
CMP 
	

AL,?," 
J2 
	

STORE STATE 
JMP 
	

SHORTDOPARAMETER 

;Assume Erase in Display code. 
;Is it the "2' 2 
;If yes, progress to next state. 
;Else, is ANSI OFF 7 
:If yes, flush Esc, bracket. 
;Else, check for first Set, 
; Reset Mode characters of 

:If found, store. 
;Else, check other codes. 

CLS STATE: 	CMP 
MOW 
J2 
TEST 
JNZ 
MOW 

DO PARAMETER: MOV 

:IS it second character of CLOY 
DI,OFFSET COMMAND:END 	;If yes; and 
EXECUTE 	 ; Erase in Display procedure. 
STATUS,OFF 	 ;ANSI OFF) If yes, flush buffer. 
FLUSH BUFFER 	 ; If not fall through to process. 
BYTE VTR NUMBER BUFFER,W 	;Store the previous 2. 
ANSI:STATE,OFFSIT PARAM_STATE ;Parameter state. 

PARAM_STATE; CALL 
CZ 
CMP 
JN2 
INC 
JMP 

C UMBER: CMP 
JR 
GNP 
JA 
CALL 
JMP 

DO COMMAND: 	MOO 

CK QUOTE 
STORE STATE 
AL,?;7  
CK NUMBER 
SURBER COUNT 
SHORT BUFFER CHAR 

;Is it single or double quotes? 
;If yes, store string state. 
;Is it semi-colon delimiters 
;If no, check if number. 
;Else, increment number count. 
;Buffer the semi-colon. 

;Is it below 0 
FLUSH BUFFER 	 ;If yes, illegal: flush buffer. 
AL,c9' 	 ;Else,is it above 9 
DO COMMAND 	 ;If yes, check for command char. 
ACCUMULATE 	 ;Else it's a number; accumulate. 
SHORT BUFFER:CHAR 	;Buffer the character. 

DI,OFFSET COMMAND TABLE :Point to legal ANSI Commands. 

continued... 

INTI6 EXIT: 	MOO 
POP 
POP 
POP 
POp 
POP 
POP 
POP 
POPF 
RET 

ANSI INT 16 
	

EUDP 

BUSY FLAG,OFF 
DI 
SI 
DX 
CX 
BS 
DS 
BP 

2 

;Reset the busy flag. 
;Restore registers. 

;Flags on stack have status 
; results; kill old flags. 
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ment buffer size without fully rebooting 
your machine. Note that all current key 
reassignments are lost when you do so, 
and therefore will have to be reloaded 
into the resized buffer. 

ANSI.COM's own parameters are not 
case;sensitive, and only the first two 
characters of the status parameters are 
required. For example, 'ANSI fa' would 
change the status to FAST. The only 
caveat with ANSI.COM is the standard 
one: there is always the potential for 
conflicts among multiple TSRs. 

ESC sequences 
ANSI works as a console filter and looks 
for an escape sequence as its cue to 
take some special action. The IBM ANSI 
commands supported by ANSI.SYS and 
ANSI.COM are a subset of the ANSI 
standard. The specific commands you 
can enter are listed in the box 'The IBM 
ANSI command set'. Each ANSI escape 

sequence must begin with two charac-
ters: an ESC followed by [, the left brack-
et. The ESC character does not consist 
of the three letters E-S-C. ESC instead 
stands for the control character, decimal 
27, hex 1B. ESC is among the 32 
characters in the ASCII table that appear 
before the first text character (the space, 
character 32). These initial characters 
are known as control characters be-
cause they are used to control devices. 
ESC is Ctrl-[, which is often printed as ^[. 
The ASCII display interpretation is a 
small left arrow. 

Entering the ESC character itself is al-
ways the hardest part of issuing an es-
cape sequence, so I'll discuss ways to 
do it. 

The DOS PROMPT command pro-
vides the easiest way to send ANSI es-
cape commands to the console. 
PROMPT has a subset of commands all 
of its own, called metastrings. A metastr-
ing consists of two characters, a $ fol- 

lowed by the command character. These 
are usually used to set a prompt that's 
quite independent of ANSI. (The DOS 
manual contains a complete listing of 
PROMPT metastrings.) The $e metastr-
ing generates the ESC character (27), 
however, and so can be used to intro-
duce an ANSI control sequence. With 
ANSI.COM (or ANSI.SYS) loaded, a 
PROMPT command that would keep the 
screen clear is 

PROMPT $e [2J 

Note that while PROMPT metastrings 
are not case-sensitive, the actual ANSI 
commands are. In the above example 
the e in $e could be upper or lowercase, 
but the ANSI J command must have a 
capital J. 

In this example, the ANSI escape se-
quence is issued with every new DOS 
prompt. There are times when it's un-
necessary to continually send the same 

	

AND 	BYTE PTR p3P.61,NOT ZR 

	

JMP 	SHORT INT16:EXIT 

REMOVE: 	INC 	REASSIGN POS 

	

DEC 	REASSIGN COUNT 

	

J2 	REASSIGN:DONE 

	

OR 	AL,AL 

	

JNZ 	INTI6 EXIT 

	

INC 	REASSIGN POS 

	

DEC 	REASSIGN COUNT 

	

JN2 	INTI6 EXIT 

	

REASSIGN DONE mOV 	REASSIGN FLAG,OFF 

	

MOV 	REMOVE FLAGON 

;If no, status ca11; ZR = 0 
:All done. 

;Move pointer to next character. 
;One less character to replace. 
;If end of string, reset flags. 
;Else, extended replacement: 
:If no, done here. 
;Else adjust pointers. 

;End of string, 
;If yes, reset flags. 

ANSI—INT-21 	ENDP 

; If we get here via a DOS console input call, any awaiting key 
in keyboard buffer is checked to see if it is to be reassigned. 

ANSIINT:16 	PROC 	FAR 
STI 	 ;Interrupts back on. 
PUSHF 	 ;Preserve flags on stack. 
PUSH BP 
PUSH 	DS 
PUSH AX 
PUSH 	CS 	 ;Point to our data.  

POP 	DS 

not called via a DOS 
console input call, exit. 

;If already processing a call, 
xit. 

;All string operations forward. 
;Base reference to flags on stark 
;Save function request. 
;Strip possible extended request. 
;If zero, it's wait for a key. 
;Else, decrement. If zero it's 

key. status, else exit. 

;Restore registers and 144 
original interrupt handler 
process the call. 

;Assume none ready: ZR = 1. 
;Non-reentrant; flag busy. 

;Save some more registers. 

;Already in pros 	of reassign: 
;If yes, check kbd

ess 
 buffer. 

;Else, emulate an interrupt. 

;Status call results in flags. 
;Was it a status call? 
:If no, check key returned. 
;Else, retrieve status results. 
;IIzero, no key waiting. 
;Else, 2R 0. 
:PUSHF just to keep stack right. 

;Fix stack. 
;Match procedure wants key in Bk. 
;Check reassignment buffer. 
;If no match, exit. 
;Else, retrieve string length. 
;Adjust for length word and match 
byte; same for string pointer. 

;Extended key? ie. key . 0. 
;If no, save length and pointer. 
;Else, adjust for extended code. 

;Save string length. 
;Save pointer to string. 
;Flag tnat repiacement in effect. 
;Was it a key wait function call, 
;If no, key status; get it. 
;RemOved it from kbd buffer? 
;If yes, get reassignment. 
(Else, eat the replaced character 
; via INT 16. 
;Flag character eaten. 

;Retrieve pointer to string. 
;Retrieve replacement character. 
;Is it a key wait function call, 
;If yes, bump pointer up one. 
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A 
MOV 	SI , 0080 
MOV 	CL, [SI] 
XOR 	CH,CH 
INC 	CX 
MOV 	Word Ptr [ SI], 5B1B 
LODSB 
INT 	29 
LOOP 010C 
RET 

N ESCAPE . COM 
RCX 
12 
W 

Fig 1 This short program solves the 
problem of entering escape sequences 
at the DOS prompt. After DEBUG is 
loaded, these commands send the 
ESC, bracket and command string to 
ANSI 

PRODUCTIVITY 

parameters. For the white on blue at-
tribute above, the complete sequence 
appears as ^ [ [37; 34m. Don't be con-
fused by the pair of left brackets. The 
ESC represented is characterised by A[, 

and the second character in the escape 
sequence is a left bracket. Once you've 
entered the sequence, save it to a file 
named BLUE, for example, and enter 
the command TYPE BLUE. Nothing from 
the file will appear on the screen. ANSI 
has absorbed the string as a command, 
however, and all subsequent screen out-
put, including the next prompt, will be 
white on blue. Enter CLS and the whole 
screen will clear to blue. 
If you have trouble getting your 

favourite word processor to accept the 
ESC character, everyone has at least 
one program that will do the job: EDLIN. 
To create the same white-on-blue file, 
start EDLIN by entering EDLIN BLUE. 
Then at the asterisk prompt press Ito in-
sert a line. To enter the starting ESC in 
EDLIN, you press Ctrl-V and then the left 
bracket, [. Then enter the 'normal' left 

escape sequence. Changing the ANSI 
display attribute is one example of this, 
since you want the attribute to stay in ef-
fect until it is changed. To accomplish 
this, TYPEing a file that consists of an 
ANSI command to the console is a bet-
ter idea. For example, to change the 
screen output to white characters on a 
blue background, you create a short file 
that consists of the sequence 

ESC[37;34m 

Again, the ESC must be the escape 
character; but how do you get an ESC 
character into a text file? 

In most word processors, pressing the 
ESC key alone won't do. Most word 
processors will let you enter control 
characters, but you must first signal your 
intentions to the program. In WordStar 
and SideKick, for example, you first hold 
down the Ctrl key, press P and then 
press the Esc key. A A[ will appear on the 
screen. You must now add ANSI's 
'regular' left bracket and the command 

EXECUTE: 

NOV 
REPS, 
JNZ 
INC 
NOV 
SNL 
SUB 
CALL 
CALL 

CX,COMMANDLENGTH 
SCARS 
FLUSH BUFFER 
NUMBER COUNT 
DI,OFFSET COMMAND_END 
CX,1 
DI, CX 
GET BIOS DATA 
DS:IDI] - 

;Number of commands 
;Check for a match. 
;If 	no match, 	flush sequence. 
;Else, 	increment 	for 	last number. 
;Point to appropriate command 
; 	processing procedure. 

;Get cursor position data. 
;Do command subroutine. 

WRITE_SLOW: PUSH 	AX 
NOV 	CX,1 
HOU 	BH,ACTIVE PAGE 
MOV 	BL,ATTR1SUTE 
MOV 	AH,9 
INT 	10H 
POP 	AU 

CMP 	LINE WRAP,ON 

JMP SHORT FLUSH_END ;Clear buffer. - JZ 	TTY 
MOV 	CX, CRT COLS 
DEC 	CL 	- 

QUOTE_STATE: CMP AL,QUOTE TYPE ;s 	it an ending strung quote? CRP 	CL,CURSORCOL 

JNZ BUFFER CRAB ;If 	no, 	buffer 	literal. JNZ 	TTY 

MOV BX,OFFRET PARAM_STATE ;Else, 	back to parameter parsing. RET 

STORE_STATE: MOO ANSI_STATE,SX ;Store the ANSI state. WRITE TTY: Moo 	BL,7 
TTY: MOV 	AH,OEH 

/NT 	10H 

BUFFER CHAR: MOV 
CRP 

DI,ESCCOUNT 
DI, ESC BUFFER SIZE 

;Buffer the character in case 
ending ANSI command is illegal. 

RET 

JZ 
ADD 

- FLUSH SUFFER 
DI,OFFSET ESC BUFFER 

;If 	buffer 	full, 	flush. 
;Point to next buffer position. ; 	Fast screen writes are directly to the video 

STOSB 
INC ESC COUNT 

;Store the character. 
;Increment the sequence count. WRITE FAST: PUSH 	ES 

RET NOV 	DX, CURSOR PORN 
CALL 	VIDEO SETUP 
MOV 	AH,ArRRIBUTE 

FLUSH BUFFER: PUSH AX ;Save .the currert character. STOSW 
MOV SI,OFFSET ESC BUFFER ;Point to the sequence buffer. INC 	DL 
MOV CX,ESCCOUNT ;Count of buffered characters. CMP 	DL,BYTE PTR CRT -COLS 

NEXT FLUSH: LODSB ;Retrieve one. JB 	UPDATE_CURSOR 
PUSH CX ;Save counter and pointer. 
PUSH SI CMP 	LINE WRAY,OFF 
CALL WRITE CHAR ;Write character to screen. J2 	FAST END 
POP SI 	- ;Restore counter and pointer. XOR 	DL,DE 
POP CX INC 	DH 
LOOP NEXT FLUSH ;Flush entire buffer. CALL 	INFORMATION 
POP AX 	- ;Retrieve last character. CMP 	DH, AL 
CALL WRITE CHAR ;Write 	it 	also. 

FLUSH_END: NOV ESC COUNT,. ;Reset counter. JBE 	UPDATE -CURSOR 
MOV ANSI STATE,OFFSET ESC ;Back to Esc state. -STATE 
MOV NUMBER COUNT,0 	 ;Reset parameter counter. DEC 	DH 
PUSH CS 	- ;Point to our data. MOV 	DI,CRT START 
POP ES MOV 	SI,DI - 
MOV DI,OFFSET NUMBER BUFFER ;Clear number buffer NOV 	AX,CRT COLS 
MOV CX,ESC_BUFFER SIRE / 2 ; 	to zeros. PUSH 	AX 	- 
XOR AX,AX ADD 	SI,AX 
REP STOSR ADD 	SI,AX 
RET MUL 	DH 

MOV 	CX,AX 
PUSH 	DS 

; Slow video writes are via BIOS Write TTY. PUSH 	ES 
POP 	DS 

WRITE CHAR: MOV DI,OFFSET FORMAT CHARS ;Let BIOS process carriage REP 	MOV SW 
MO,/ CX,FORMAT LENGTH return, 	linefeed, 	backspace POP 	DS 
KEPRZ SCARE, 	- and bell via POP 	CX 
JZ WRITE TTY ; 	STY. MOV 	AL, SPACE 

MOV 	AH, ATTRIBUTE 
CALL GET BIOS DATA ;Get BIOS video data. REP 	STOsW 
CMP AL,R 	- ;Is character a TAB? 
JNZ 
MOV 

CK_ACTIVE 
CX CURSOR PORN 

;If no, 	process normally. 
;Else, 	expand TAB to ,r'rE 	RSOR CALL 	S 

ES POP 
AND CX,7 ; 	appropriate space characters. RET 
NEC 
ADD 

CI( 
CX,B 

FAS

CK 

 	SUPPORT SUPPORT ROUTINES 	  
NEXT TAB: PUSH CX 

MOV AL, SPACE QUOTE: MOW 	BX,OFFSET QUOTE STATE 
CALL CK ACT/VE MOV 	AH,DOUBLE QUOTE 
POP CX- CMP 	AL,AH 	- 
LOOP NEXT_TAB JZ 	GOT QUOTE 
RET NOV 	AH,RINGLE QUOTE 

CMP 
CX ACTIVE: TEST STATUS, OFF ;Is ANSI 	OFF? JNZ 	QUOTE END 

JNZ WRITE TTY ;If yes, 	write via BIOS TTY. GOT QUOTE: MOV 	OUOTETYPE,AH 
CK FAST: CALL CK SLOW TEXT ;Is ANSI SLOW or in graphics QUOTE END: RET 

JNC WRITE FAST ; 	mode? 	If 	no, 	write 	fast. 

;Else, write character/attribute 
et current cursor position 
via BIOS. 

;Is line wrap on? 
;If yes, continue. 
;Else, cursor at rightmost 
; column? 
;If yes, continue, else 
; return without writing. 

;Attribute in graphics mode. 

buffer without retrace check. ; 

;Preserve extra segment. 
;Retrieve cursor position. 
;Calculate video address. 
;Retrieve attribute. 
;Put char/attrib in video buffer. 
;Increment cursor column. 
;End of row? 
;If no,• update cursor. 

;Else, line wrap off? 
;If yes, don't move cursor. 
;Else, column zero. 
;Next row. 
;Get displayable row info. 
;Beyond the bottom of screen? 

;If no, update cursor. 

;Else, cursor to original row. 
;Point destination to top. 
;Point source to second row 
; by adding width in columns 
; twice for char/attribute. 

;Times displayable rows - I. 
equals char/attrib to scroll. 

;Save data segment and 
; point to video segment. 

;Scroll the screen. 
;Restore data segment. 
;Retrieve CRT columns. 
;Write space/attrib to 
; bottom row. 

;Update the cursor position. 
;Restore extra segment. 

;Assume quote state. 

;Is it double quote? 
;If yes, string delimiter. 
;Is it single quote? 
;IS yes, string delimiter. 
;Else, return ZR = 0.. 
;Store as matching string end. 

continued... 
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The IBM ANSI corn 

The ANSI.SYS device driver is men-
tioned in the DEVICE command section 
of the regular DOS 'Reference' manual. 
The command set is not included there, 
however, and is found instead in the 
'Technical Reference' manual (called 
the 'Command Reference' for DOS 
4.0). Since many readers do not have 
the 'Technical Reference' manual, the 
ANSI command set is listed here. 

Control sequence syntax 
The control sequences have the follow-
ing general form: 

ESC [parameter sCOMMAND 

The ESC is not the three-character se-
quence E-S-C but rather the 1-byte 
ASCII code for decimal 27 (hex 1B). 
The left bracket is the second control 
character and is followed by the 
parameters for the specific ANSI com-
mand. The parameters in the IBM 
ANSI-supported commands listed 
below are either a decimal number, rep-
resented by #, or a literal string, desig-
nated by beginning and ending match-
ing single or double quotation marks. 
To include a quote within a string, use 
the other kind of quote as the delimiter. 
For example, "This ' is a single quote" 
or This is a double quote'. 

A semicolon is used to separate multi-
ple parameters. If a parameter value is 
omitted or specified as 0, then the 
default parameter is used for the com-
mand. The COMMAND is the last 
character(s) in the sequence. In all but 
a few cases the COMMAND is con-
stituted by a single, case-sensitive 
alpha character. 

Cursor control 
sequences 
In all cursor-control commands, the 
parameters are checked to keep the 
cursor within the boundaries of the 
screen. That is, you cannot move the 
cursor off-screen. The default value of 1 
is used for any omitted parameters. 

Cursor Position 

ESC [#; #H 

or the alternative sequence 

ESC [#; #f 

Either of these sequences moves the 
cursor to the row that is specified by the 
first parameter and to the column that is 
specified by the second. One or both of 
the parameters may be omitted. For ex-
ample, ESC [ ; 5H is equivalent to 
ESC [1; 511, and the cursor would be 

SGR parameters 

Parameter Attribute 

0 All attributes off (normal 
white on black) 

1 Bold on (high intensity) 
4 Underline for 

monochrome display; 
blue foreground for colour 

5 Blink on 
7 Reverse video on 
8 Cancelled on (invisible) 
30 Black foreground 

31 Red foreground 
32 Green foreground 
33 Yellow foreground 

34 Underline for 
monochrome display; 
blue foreground for colour 

35 Magenta foreground 

36 Cyan foreground 
37 White foreground 
40 Black background 
41 Red background 

42 Green background 
43 Yellow background 
44 Blue background 

45 Magenta background 
46 Cyan background 
47 White background 

Fig A The colour and attribute 
parameters of the IBM ANSI Set 
Graphics Rendition control sequence 

moved to the first row. column 5. If both 
parameters are omitted, then the cursor 
is moved to the home position. 

Cursor up 

ESC [#A 

The sequence above moves the cursor 
up # rows without changing its column 
position. 

Cursor down 

ESC [#B 

This sequence moves the cursor down 
by # rows without changing its column 
position. 

Cursor forward 

ESC [#C 

This sequence moves the cursor forward 
# columns without changing its row. 

Cursor backward 

ESC [#D 

The above sequence moves the cursor 
backward by # columns without chang-
ing its row. 

Cursor position report 

ESC[#;#R 

The sequence above reports the row 
and column of the cursor through the 
standard input device. The ESC [6n se-
quence (Device Status Report) outputs 
the position report. Most applications 
will find the Device Status Report of no 
use to them. The DOS prompt will be-
come uncontrolled if you use it as part 
of a PROMPT command. 

Save cursor position 

ESC [s 

This sequence saves the current cursor 
position so that it can be restored later. 

bracket, again followed by the desired 
command parameters. The EDLIN 
screen display in this case will be 

1:* ^17[[37;34m 

Now hit Enter to insert the line, Ctrl-Break 

to stop inserting, and E to end and save 
the editing session. The result will be the 
BLUE file with the escape sequence. 
(Note, do not try to enter the ESC code by 
typing the caret character followed by a 
capital V. It won't work. Instead, press and 
hold the Ctrl key and then press V.) 

Still another way to enter escape se-
quences — and one of the easiest when 
you're experimenting with escape com-
mands — is to enter them directly at the 
DOS prompt; however, ,it's almost impos-
sible to do. If you try to start an escape 
sequence by pressing the ESC key at 
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Restore cursor position 

ESC [u 

This sequence restores the cursor to 
the position saved with the last 'save 
cursor position' sequence. 

Erasing control 
sequences 
Erase in display or CLS 

ESC[2J 

This sequence clears the screen with 
the current SGR (Set Graphics Rendi-
tion) attribute (see below) and moves 
the cursor to the home (top-left) posi-
tion. 

Erase in line 

ESC [K 

This sequence shown above erases 
the line containing the cursor from (and 
including) the current cursor position. It 
uses the SGR attribute from the current 
cursor position. 

Set graphics rendition 

ESC[#;...;#m 

This sequence selects the attribute 
used to display characters. Attributes 
have a cumulative effect. For example, 
ESC [31; 5; 43m would make the at-
tribute red on yellow and blink. 

To undo this, you first change the at-
tribute back to normal and then reset 
the colour. For example, ESC 
[0;34;47m would first change any 
predefined attribute to normal (effec-
tively cancelling any bold or blink at-
tribute) and change the display attribute 
to blue on white. A listing of the SGR 
parameters and their definitions are 
shown in Fig A, 'SGR Parameters'. 

Set mode 

ESC[=#h 

This sequence changes the video mode 
to #, where # has one of the values 
shown in Fig B, 'Video modes'. Note: the 

Video modes 

Parameter 	Video mode or action 

0 40x25 black and white 
1 40x25 colour 
2 80x25 black and white 
3 80x25 colour 
4 320x200 colour 
5 320x200 black and white 

6 640x200 black and white 
7 Wrap at end of line 

(typing past end of line 
wraps to new line) 

14 640x200 colour EGA 

15 640x350 mono EGA 
16 640x350 colour EGA 
17 640x480 colour VGA 
18 640x480 colour VGA 
19 320x200 colour VGA 

Fig B The video modes supported by 
the IBM ANSI Set Mode control se-
quence 

mode options numbered 14 through 19 
were added to the IBM subset with DOS 
4.0. (ANSI.COM supports the added 
modes with any DOS version if your sys-
tem supports them.) Chances are that 
you won't find much use for this or the 
following Reset Mode command. 

Reset mode 

ESC[=#1 

Note that the command character is a 
lowercase I, not the numeral 1. All the 
parameters are the same as those 
shown in the 'Video mode' table, except 
that a parameter 7 turns i?ne wrap off 
(the cursor does not wrap to the next 
line). 

Key reassignment 
The sequences used to reassign the 
keyboard keys is one of the more use-
ful functions of the ANSI expanded con-
trol system. They are as follows: 

ESC [#; # .#p 

or ESC["string"p 
Or ESC[ 
or 

ESC [iring'p 
"string";#;#; 

"string' ;#p 
or any combination of the above 

The first # is the ASCII character code 
for the key to be reassigned. It's fol-
lowed by a single or string of codes that 
are to replace it. If the first parameter is 
0, then the first and second parameters 
make up an extended ASCII code, and 
the third parameter (instead of the 
second) becomes the first reassign-
ment ASCII character. For example, 

Esc[0;68;"bir";13p 

causes a directory listing to be 
produced when the F10 (extended 
code 0;68) is pressed. Replacement 
characters can also have extended 
codes. Fig C, 'Extended ASCII codes', 
lists these codes. 

Extended ASCII codes 

Extended 
ASCII code 

Meaning 
or key(s) 

3 NUL (null character) 
15 Shift-Tab 
16-25 Alt-C, -W, -E, -R, -T, -Y, 

-U, -I, -0, and -P 
30-38 Alt-Z, -X, -C, -V, -B, -M, 

and -N 

59-68 Fl through F10 
71 Home 
72 Cursor up 
73 PgUp 
75 Cursor left 

77 Cursor right 
79 End 
80 Cursor down 
81 PgDn 
82 Ins 

83 Del 
84-93 F11 through F20 (Shift- 

F1 through F10) 
94-103 F20 through F30 (Cid- 

Fl through F10) 

Fig C The extended ASCII codes used 
in the 2-byte ANSI key redefinitions 

the DOS prompt, DOS interprets the 
keypress as a command to abort the 
current process and spits out a confus-
ing backslash character, \. You never get 
the chance to add the [ that starts the 
ANSI sequence. Trying to trick DOS by 
using the numeric keypad technique of 

holding down the Alt key and entering 27 
results in the same DOS abort reaction. 

To solve the problem, I've included a 
short program here that will send both 
the ESC, the bracket and then the com-
mand string to ANSI. To create the 
program, you must load DEBUG and 

enter the commands that are shown in 
Fig 1. 
With this short program, you can 

change the attribute to white on blue, for 
example, by entering ESCAPE 37; 34m. 
The ESCAPE.COM program will take 
care of the ESC-plus-bracket combina- 
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ACCUMULATE: 	PUSH 	AX 
SUB 	AL,'0" 
MOV 
MOV 
MOV 
MUL 
ADD 
MOV 
POP 
BET 

CRSLOW_TEXT: TEST STATUS,SLOW 
SLOW MODE 

CRP 	CRT MODE,? 
JZ 	TEXT MODE 
CMP 	CRT RODE,] 
JA 	SLO_MODE 

TEXT_MODE: 	CLC 
RFT 

SLOW MODE: 	STC 
BET 

OUTPUT: AL 	Screen rows minus one 

INFORMATION: 	PUSH 
NOV 
MOV 
MOV 
OR 
JNZ 
MOV 

INFO END: 	POP 
RET 

DS 
AX,40 
DS, AX 
01.50 [0401 
AL, AL 
INFO END 
AL,24 
DS 

;Preserve number character. 
;Convert ASCII to binary. 
;Save the number. 
;Multiply previous count by 10. 

;Add in new number 
and store. 

;Save data segment. 
:Point to BIOS data. 

;Retrieve- I. 
;BIOS supported; 
;If yes, done here. 
;Else, assume 25 lines. 

CLS_FAST: 	MOO 
MOV 
X011 
CALL 
MOV 
SHR 
REP 
JMP 

CLS SLOW: 	MOV 
DEC 
XOR 
MOO 
INT 
XOR 
JMP 

CURS POSITION: 
HORZ_VERT_POS: CALL 

CALL 
SUB 
CMP 
JA 
CMP 
JAE 
XCHG 
MOV 

SET_CURSOR, 	MOV 
MOV 
INT 

CURSOR END: 	RET 

CURSOR UP: 	CALL 
OR 
JZ 
SUB 
JEC 
XOR 
JMP 

AH,BH 
AL, SPACE 
DX,DX 
VIDEO SETUP 
CX,CRT LEN 
CX,1 
STOSW 
SHORT SET_CURSOR 

DL, BYTE PTR CRT_COLS 
DL 
CX, CX 
AX,6000 
10H 
DX,DX 
SHORT SET_CURSOR 

INFORMATION 
ADJUST NUMBER 
BX, 101H 
BL,AL 
CURSOR END 
BH,BYTE PTR CRT_COLS 
CURSOR END 
BH,BL - 
DX, BX 

BH,ACTIVE_PAGE 
AH,2 
10H 

ADJUST_ NUMBER 
DH,DH - 
CURSOR_ END 
DH,BL - 
SET CURSOR 
DO, PH 
SHORT SET_CURSOR 

;Else, attribute in high half. 
;Space Character in low half. 
;CUrSOr position home. 
;Calculate video address. 
;Retrieve CRT length. 
;Times two for attribute. 
;Write directly to video buffer. 
;Set the cursor top left corner. 

;Retrieve CAT columns. 
;Adjust to zero base. 
;SCr011 active page. 

;HOMe the cursor. 

;These two commands are the same. 
;Returns AL a screen rows. 
;ReturnS 9L,BH • parameters. 
;Zero based. 
;If cursor request within 
; boundaries of screen, set it 

;Set cursor via BIOS. 

;Move cursor up one or more rows 
without changing column. 

;If already at top, ignore. 

;Stay in bounds. 

CL, AL 
AX,10 
BX,NUMBER COUNT 
BYTE PTR PURSER BUFFERfaX1 
AL,CL 
BYTE P.M NUMBER BUFFER[BXJ,AL 
AD 

; OUTPUT: CY = I if write SLOW mode or inSr 	graphics mode; CY 	0 otherwise. ; 

; INPUT: DX = Cursor position. 
; OUTPUT: ES = Video butter segment; Di 	.ie.: buff : 	 AX. DX preserve.. 

VIDEO SETUP: 	PUSH 
MOV 
MUL 
MOO 
XOR 
ADD 
SHL 
MOV 
ADD 

MOV 
CMP 
JZ 
ADD 

VIDEO SEGMENT MOV 
POP 
RET 

AX 
AX,CRT COLS 
DH 
BL,DL 
BH,BH 
AX, RX 
AX,I 
D1,CRT START 
D1,AX 

BX,00000H 
ADDR 6045,3040 
VIDEO SEGMENT 
00, 8000 
FS,130 
AX 

:Refile ve CRT columns. 
:Times oursor row. 

;Plus cuisoi colamn. 
;Times two for attribute. 
;Plus starting video offset 
;Equals destination. 

;Asssme mono card. 
;Is it mono poi-  
;If yes, guessed right. 
:Else, point tO color segment. 

INFORMATION 
ADJUST NUMBER 
DH,AL - 
CURSOR_ END 
DH,BL - 
DH, AL 
SET CURSOR 
DH,AL 
SHORT SETCURSOR 

ADJUST NUMBER 
BH,BYTE PTR CRT_COLS 
BH 
DL,BH 
CURSOR END 
DL,BL - 
DL,BH 
SET CURSOR 
DL,1111 
SHORT SET CURSOR 

;Returns AL = screen rows. 
;Returns BL,BB =nos.; DX . cursor 
;Move cursor doer: requested 
; rows without changing column. 

;Stay in bounds. 

;Returns BL,BH =nos.; DX = cursor 
;Retrieve displayable columns. 
;Adjust to zero base. 
;MOVE cursor forward one or more 
columns without changing row. 

;Stay in bounds. 

CURSOR_DOWN: CALL 
CALL 
CRP 
JZ 
ADD 
CMP 
JNA 
MOO 
JMP 

CURS FORWARD: CALL 
MOO 
DEC 
CEP 
JZ 
ADD 
CMP 
JNA 
MO/ 
JMP 

; Move BIOS video data into our data segs,nt. 

	

GET_BIOS_DATA: PUSH 
	

DS 

	

PUSH 
	

DI 	 ;Point to BIOS data segment. 

	

MOV 
	

00,400 

	

MOV 
	

DS,13X 

	

MOV 
	

SI,BIOS ACTIVE PAGE 	;Start with active page. 

	

NOV 
	

DI,OFFSET ACTIVE: PAGE 

	

MOVSH 	 ;Retrieve active page 

	

MOVSW 	 and address of 6845 port. 

	

MOV 
	

S7,BIOS CRT MODE 	;Retrieve CRT mode, CRT columns. 

	

MOV 	CX, CRT DATA LENGTH 	; CRT length, CRT start. 

	

REP 	MOVSB  

	

MOV 
	

BL,ES:ACTivEPAGE 	;Use active page as index 

	

XOR 
	

MOH 	 of active cursor position. 

	

SHL 
	

BX,I 

	

ADD 
	

SI,BX 
MOVnW 

	

POP 
	

DI 

	

POP 
	

DS 
BET 

; OUTPUT: BL = First parameter; BH = Second parameter; DX . cursor position 

	

ADJUST_NUMBER: MOV 
	

SX,WORD PTR NUMBER_SUFFER 

	

OR 
	

BH, BH 

	

JOB 
	

ADJUST AL 	 ;If either paraMeter zero, 

	

INC 
	

BH 	 ; increment to convert 
ADJUST AL: 	OR 
	

111,,BL 	 ; to base one. 

	

Jet 
	

ADJUST_END 

	

INC 
	

BL 
ADJUST_END: 	MOV 
	

DX,CURSOR_POSN 	 ;Return cursor position. 
RET 

; INPUT: AX = number; BP . 0 if console output; BP = 1 if storage output. ; 

DECIMAL_OUT: 	MOV 	5X,10 	 ;Divisor of ten. 
XOR 	CX,CX 	 ;Zer0 in counter. 

NEXT_COUNT: 	%OR 	DX,DX 	 ;Zer0 in high half. 
DIV 	BX 	 ;Divide by ten. 
ADD 	DL,"0. 	 ;Convert to ASCII. 
PUSH 	DX 	 ;Save results. 
INC 	CX 	 ;Also increment count. 
CMP 	AX,0 	 ;Are we done? 
JNZ 	NEXT COUNT 	 ;Continue until zero. 
OR 	BP,BF 	 ;If BP zero, output to screen. 
.1141 	DEVICE OUTPUT 	 ;Else, store in buffer. 

?Returns SLOSH .nos.; DX cursor 
;Move cursor backward one or 
; more columns without changing 
; row. Ignore if already left. 

;Stay in bounds. 

; Report cursor position via console; Formit: ESC11;011 

DEVICE_STATUS: MOV 
	

DI, OFFSET DEVICE_STATUS_BUFFER 
MOV 	AL,ESC_CHAR 
STOSB 	 ;Store leading Esc, bracket 
MOV 
	

AL,'[. 	 ;in special Device Status Buffer. 
STOSB 

AL,CURSOR_ROW 	 ;Retrieve cursor row. 
AH,AH 	 ;Zero in high half. 
AX 	 ;Convert to base One. 
BP,1 
	

;Flag as storage. 
DECIMAL_OUT 
	

;Convert to ASCII. 
;Store delimiting semi-Colon. 

AL,CURSOR_COL 
	

;Do same with cursor column. 
AH,AH 
AX 
DECIMAL OUT 

;Add command character 

AL,CR 
	

and carriage return. 

DI,OFFSET DEVICE STATUS_BUFFER 	;Setup for console out, 
REASSIGN COUNT,DT 
REASSIGNPOS,OFFSET DEVICE_STATUS_BUFFER 
REASSIGN-FLAG,ON 
REmOVE_FEAG,OFF 

SAVE_CURSOR: 	MOV 	DX,CURSOR POSN 
MOO 	SAVE_POSIfION,DX 
RET 

RESTORE_CURS, MOV 
JMP 

MOV 
XOR 
INC 
MOO 
CALL 
MOV 
STOSB 
MOV 
XOR 
INC 
CALL 
MOV 
STOSB 
MOO 
STOSB 
SUB 
MOO 
MOV 
MOV 
MOV 
RET 

SP,="TI" 
SET CURSOR 

REPORT_OUTPUT: POP 
CALL 
LOOP 
RET 

DEVICE_OUTPUT: POP 	AX 
STOOD 
LOOP DEVICE_OuTPUT 
RET 

	  ANSI COMMAND SUBSET 	 

CLS: 	 CALL 	INFORMATION 
MOV 	DH,AL 
MOV 	BH,7 
TEST 	STATUS,OFF 
JNZ 	CLS SLOW 
MOV 	BH,ATTRIBUTE 
CALL 	CR SLOW TEXT 
JC 	CL'S-_SLOi7 

;Get displayable rows. 
;Store in DH. 
;Assume normal attribute. 
;Is ANSI OFF? 
;If yes, CLS via Bios. 
;Else, requested attribute. 

;If ANSI SLOW, via BIOS. 

ERASE IN_LINE: MOV 
MOV 
SUB 
CALL 
SC 
CALL 
MOV 
MOO 
REP 
RET 

ERASE SLOW: 	MOV 
NOV 
DEC 
MOV 
MOV 
INT 
RET 

;Erase from the cursor to 
: the end of the line, including 
; the current cursor position. 

;If ANSI ON and not graphics, 
write directly to video buffer 

; with space/attribute. 

;Else, erase SLOW via 
; BIOS scroll active page. 

continued . . . 

OX,CURSOR POSH 
CX,CRT COES 
CL,DL - 
CPI SLOW TEXT 
ERASE SLOW 
VIDEO SETUP 
AL,SPA-CE 
AR, ATTRIBUTE 
STOSW 

CX, DX 
DL,BYTE PTR CRT_COLS 
DL 
SH,ATTRIBUTE 
AX,601H 
10H 

;Retrieve number. 
;Store it 

AX 
PRINT CHAR 
REPORT OUTPUT 

;Retrieve number. 
;Display it. 

CURS_BACKWARD: CALL 
oR 
JZ 
SUB 
JNC 
XOR 
JMP 

ADJUST_NUMBER 
DL, DL 
CURSOR END 
DL,BL - 
SET CURSOR 
DL,OL 
SHORT SET_CURSOR 

PRODUCTIVITY 
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Set Graphics Rendition 

SCR: 
NEXT_SGR: 

SGR_LOOP: 

SI,OFFSET NUMBER_BUFFER 

DI,OFFSET ATTRIBUTE TABLE 
CX,ATTRIBUTE_LENGTH 
SCRUB 
SGR_LOOP 

DI,OFFSET ATTRIBUTE_END 
CX,1 
DI, CX 
AX,(DI) 
ATTRIBUTE,A1 
ATTRIBUTE,AN, 
NUMBER COUNT 
NEXT_SIR 

;Point to number parameters. 
;Retrieve parameter. 
;LOOk up attribute in 
; translation table. 

MOV 
LODSB 
MOv 
MOV 
REPNZ 
JNZ 

MOV 
SRL 
SUB 
MOV 
AND 
OR 
DEC 
Sal 
RET 

;If match, AND with strip mask. 
;OR with add mask. 
;Do all parameters. 

SET_MODE: 	NOV 
	

AH, ON 	 ;Aesume command 7, 
SMP 
	

SHORT CX_WRAP 	 ; turn line wrap on. 

RESET MODE: 	MOV 
CK_WREP: 	MOV 

CHF 
JZ 
JB 
CHP 
JB 
CMP 
JA 

DO MODE: 	XOR 
INT 
RET 

AN,OFF 	 iA.S11.1 turn line wrap off. 
AL,BYTE PTR NUMBER BUFFER ;Retrieve number parameter. 
AL, 7 	

_ 	
;Is it 7? 

SET WRAP 	 ;If yes, set wrap mode. 
DO RODE 	 ;1 - 6 valid modes. 
AL714 	 ;14"- 16 valid modes. 
MODE END 
AL,19 
MODE END 	 ';If above 16, illegal. 
AH,AW 	 ;Else, set video mode 
10N 	 ; to parameter. 

SET WRAP:' 	NOV 	LINE_WRAP,AH 
MODE END: 	RET 

; Feyboard Key Reassignment: First convert ASCII numbers to binary, ; 
; parse out delimiting semi-colons, and quote string delimiters. 

REASSIGNMENT: MOV 	CX,ESC COUNT 	 ;Retrieve length of Esc eequence. 
DEC CX - 	 ;Adjust. 
NOV 	SI,OFFSET ESC BUFFER . 2 	;PoiTit past Esc, bracket. 
NOV 	DI,OFFSET PARSE BUFFER 	:Point to parse storage. 

NEXT STRING: MOV 
NEXT__NUM: 	%OR 

XOR 
NEXT_PARAM: 	LODSB 

DEC 
JZ 
MOV 
OR 
JNZ 
CALL 
JZ 
CMP 
JZ 

QUOTE TYPE,0 	 ;Reset quote type. 
DL,DL 	 ;Use DL to carry number; init = 0 
BP,BP 	 ;Vee BP as number flag. 

;Retrieve a byte. 
CX 	 ;Decrement string length counter. 
PARSE END 	 ;If zero, done. 
AS,QUITE_TYPE 	 ;Else, retrieve quote type. 
AN,AH 	 ;If zero, not in string. 
QUOTE MODE 	 ;Else, go to string mode. 
CK QUOTE 	 ;IS character a quote? 
NEETPARAM 	 ;If yes, ignore. 
AL,'_;' 	 ;Else, ie it am colon? 
STORE_NUMBER 	 ;If yes, number delimiter. 

AI "B. 
DH, AL 
AX. lB 
DL 
AL, DN 
DL, AL 
BP,1 
SHORT NEXT_PARAM 

;Else, must be number; convert 
; to binary; save in DO. 
;Multiply current total by ten. 

;Add new number. 
;Save in DL. 
;Flag that number mode active. 
;Next parameter. 

SUB 
MOV 
MOV 
MUL 
ADD 
MOV 
NOV 
JMP 

DX,AX 
DX,BP 
ASSIGN FLUSH 
SI, OFFSET PARSE_BUFFER 

CX,AX 
CX 
CX 
MO VSB 
REASSIGN_END,DI 

;New string 	current strings. 
;Greater than buffer size? 
;If yes, flush new string. 
;Else, room for new string. 
;Store :string length first. 
;Adjust counter. 

;Store the actual string. 
;Store new string end. 

;If buffer full, flush string 
including ending .p. command. 

	

ASSIGN FLUSH: MOV 	AL,"p. 

	

JMP 	FLUSH BUFFER 

CE-ROOM: 	ADD 
CMP 
JA 

STORE_NEW: 	MOV 
STOSW 
MOV 
DEC 
DEC 
REP 
MOV 
RET 

; INPUT: BL = first ASCII code to match; BH extended if BL = 0 
; OUTPUT: CY = 1 if no match found; CY . 0 if match found. 

DI points to string length of match; D1+2 points to start of string. 
SI . end of string; DX m REASSIGN END; BP . BUFFER END 

BP,BP 
CK LENGTH 
AL7DL 

DI,OFFSET PARSE_SOFFER - 
AX,D1 
BX,WORD PTR PARSE_BUFFER 
CX,5 
BL,BL 
CK LEGAL 
CX 
AX,CX 
ASSIGN FLUSH 
BP,BUFFER END 
CK MATCH - 
C% BOON 

CX, DX 
CX,SI 
CK ROOM 
DX7[DII 
DX,AX 
DX,BP 
ASSIGN FLUSH 
MOVS8 
SHORT STORE NEW 

STORE_NUMBER: OR 
JZ 
MOV 
STOSB 
.774P 

;If number mode flag not set then 
;semi-colOn not prefaced with no. 
;Else, store number. 

SHORT NEXT NUM 	 ;Reset number carrying registers. 

BP,BP 
NEXT PARMA 
AL, DL 

QUOTE MODE: 	CMP 	AL,AH 
JZ 	NEXT_STRING 
STOSB 
JMP SHORT NEXT FARAH 

Remove duplicate assignments it removal leaves room for new assignment. 
If no duplicate and room, add new assignment, else flush buffer to screen. ; 

;Is current char a string ending 
; quote? If yea, exit quote mode 
;Flee, store char as literal. 

;was last parameter a number? 
;If no, skip. 
;Else, store the last number. 

2 	;Calculate string length 
; including word for length. 
;731.new first ASCII; SH=2nd. 
;String length has to be at 

;least word . 2 for old + new . 5 
; for extended key reassignment. 
;And word + 1 for old + new = 4 
; for regular ASCII reassignment. 
;If not, illegal; flush buffer. 
;BP to carry buffer end pointer. 
;Is char already reassigned? 
;If no, check room for new. 

;REASSIGN END - string end 
- bytes-to move. 

;If zero, last string. 
;re REASSIGN END - old string 
; . new string 
; BUFFER END? 
;If yes, -flush buffer to screen. 
;Else, move them down in buffer. 

PARSE_END: 	OR 
JZ 
MOV 
STOSB 

CK_LENGTH: 	SUB 
MOV 
MOV 
NOV 
OR 
JZ 
DEC 

CX_LEGAL: 	CMP 
JB 
MOV 
CALL 
JC 

CK_REMOVE: 	MOV 
SUB 

SUB 
ADD 
CMP 
JA 
REP 
SMP 

;Current strings end. 
_BUFFER ;Point to buffer. 

;Current record. 
;End of strings? 
;If yes, no match. • 
;CE=current first ASCII; CH.2nd 
;Point to next record. 
;First characters match? 
;If no, check next record. 
;Extended code? ie zero. 
;If no, then match. 
;Else, check second code. 
;If not same, no match. 
;Else return with CY = 0 

;No match; CY = I. 

; Buffer area will 
	

to over disposable data and initialization code. ; 

ESC BUFFER 
NUMBER BUFFER 
	

ESC BUFFER + ESC BUFFER SIZE 
PARSE BUFFER 
	

NUMBER BUFFER 	 - 
Mora STATUS BUFFER = 	PARSE_ BUFFER ESC_BUFFER_SIZE 
DEVICE STATUSSIZE 
	

11 
REASSIGNMENT BUFFER 
	

DEVICE_STATUS_BUFFER DEVICE-STATUS-SIZE 

DISPOSABLE DATA 

SYNTAX 	LABEL BYTE 
DB 
	

"Usage: ANSI FAST I SLOWHON 	OFF[[,1 nnn[[/C)1/01",CR,LF 
DB 
	

"FAST = direct screen writes; default',' R,LF 
DB 
	

'SLOW =screen writes via BIOS.,CR,LF 
DB 
	

"ON/OFF 	active/inactive; default is ON.,CR,LF 
DB 
	

'nnn = buffer size in bytes (0-60K) reserved for key reassignment; 
DB 
	

'default 200",CR,LF 
DB 
	

'/U = Uninstall" 
CR LF 
	

DB 	CR.LF,LF,"$.  

'Status: 6" 
CR,LF,-Buffer s: 1' 
EA,LF,'Hytes free:

iz 
	$" 

.ANSI.SYS is installed so 
.ANSI.COM not installed.,CR,LF,-$. 
"CON" 
10 

'Uninstall to change buffer size',CR,LF,LF,"6" 
'ANSI can't be uninstalled',CR,LF 
'Uninstall resident programs in reverse order.,ER,LF,.1.  
'Not enough memory',CR,LF,'S" 
'Memory allocation error',CR,LF,BELL,"6' 
'Installed',CR,LF,"8" 
'Uninstalled',CR,LF,"$' 

; Search memory for a copy of our code, to see if already installed. ; 

INITIALIZE 	PROC 	NEAR 
CLD 	 ;All string operations forward. 
MOV 	BX,OFFSET START 
	

;Point to start of code. 
NOT 	BYTE PTR [BX) 
	

;Change a byte so no false match. 
ION 	DX,DX 
	

;Start at segment zero. 
MOV 	AX,CS 
	

;Store our segment in AX. 
NEXT_PARAG: 	INC 	DX 
	

;Nest paragraph. 
MOV 	ES,DX 
CMP 	DX,AX 
	

;IS it our segment? 
JZ 	ANNOUNCE 
	

;If yes, search is done. 
MOV 	SI,BX 
	

;Else, point to our signature. 
NOV 	DI,BX 
	

; and offset of possible match. 
MOV 	CX,16 
	

;Check 16 bytes for match. 
REP 	CMPSB 
JNZ 	NEXT_PARAG 
	 ;If no match, keep looking. 

ANNOUNCE: 	MOV 
	

DX,OFFSET SIGNATURE 
	;Display our signature. 

CALL 
	

PRINT STRING 
MOV 
	

DX,OFFSET SYNTAX 
	

;And syntax. 
CALL 
	

PRINT STRING 
MOV 
	

S1,61E 
	

;Point to command line. 
NEXT-CAP: 	LODSB 
	

;Capitalize parameters. 
CMP 
	

AL, CR 
JZ 
	

PARSE 
CRP 
	

AL "a" 
J8 
	

NEXT CAP 
CHF 
JA 
	

NEXT CAP 
AND 
	

BYTE PTA[SI - 11,5FH 
JMP 
	

SHORT NEXT CAP 

5I,01H 	 ;Point to command line again. 
AX,AX 	 ;Position in status parameters. 
BX,4 	 ;Status parameters each 4 bytes. 
DI,OFFSET PARAMETERS 	;Point to -OFF ON SLOWFAST" 
DI,AX 	 ;Point to next parameter. 
AX, SX 
AX,LAST PARAMETER 	;Check all four possible statuses 
CX SWITCHES 
SI 	 ;Save command line pointer. 
CX,2 	 ;Check first two bytes for match. 
CMPSB 
SI 	 ;Recover command line pointer. 
NEXT STATUS 
HI - 	 ;If match, divide offset by four. 
CL,1 	 ;Set a bit to match offset. 
CL,1 
AL 
NEXT SHIFT 
CL,1 	 ;Adjust. 
AH,STATUS_MASK 	 ;Retrieve appropriate ON/OFF 
CL,ON 	 ; or FAST/SLOW mask. 
ADD STATUS 
AH,T 
AN,1 

ES:STATUS,AH 
	 ;Mask off old status. 

ES:STATUS,CL , 	 ;Add new status. 
SI 
	 ;Bump command line pointer. 

SI 

continued... 

STATUS MSG 	DB 
SUFFER-MSG 	DB 
BYTES FREE 	DB 
ANSI IFS MSG DS 
NOT INSTALLED DB 
CON 	 DB 
CON_OFFSET 	ECM 

SIZE MSG 	DB 
UNLOADJASO 	DB 

DB 
NOT ENOUGH 	DB 
ALLOCATE MSG DB 
INSTALL RSO 	DB 
UNINSTAEL_msG DB 

PARSE: 	 MOV 
NEXT_PARA: 	XOR 

NOV 
NENT_STATUS: NOV 

ADD 
ADD 
CMP 
JA 
PUSH 
MOV 
REP 
POP 
JNZ 
DIV 
MOV 

NEXT SHIFT: 	SHL 
DEC 
JNZ 
SHR 
NOV 
CHF 
JBE 
ROL 
ROL 

ADD STATUS: 	AND 
OR 
INC 
INC 

CX_MATCH: 

NEXT-MATCH: 

MATCH: 

'NO MATCH: 

MOV 	DX,REASSIGN END 
MOV 	SI,OFFSET REASSIGNMENT 
MOV 	DISI 
CNP 	Dr,Dx 
JAE 	NO MATCH 
MOV 	CX,[DI+2) 
ADD 	SI,[DI) 
CM? 	BL,CL 
JNZ 	NEXT MATCH 
OR 	BL,BE 
JNZ 	MATCH 
CMP 	BH,CH 
JNZ 	NEXT_MATCH 
CLC 
RET 

STC 
RET 
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NOV 
INT 
CMP 
JN2 
MOv 
CMP 
JN2 

MOV 
INT 
MOV 
JC 

NOV 
Nov 
MOV 
INT 
MOV 
MOV 

Nov 
INT 
MOV 
MOO 
NOV 
INT 

PUSH 
POP 
MOV 
CALL 
OR 
JMP 

UNISSTALL_ERR: NOV 
CALL 
NOV 
JMP 

INITIALIZE 	ENDP 

AX,35,10 
	

;Get interrupt 21h. 
21H 
BX,OFFSET ANSI INT 21 
	

;Has it been hooked by another? 
UNINSTALL ERR - 
	

;If yes, exit with error message. 
BX, ES 
lax,cx 
	 ;Is the segment vector same? 

UNINSTALL ERR 
	 ;If no, exit with error message. 

AH,490 	 ;Return memory to system pool. 
21H 
DX,OFFSET ALLOCATE MSG 
MOO EXIT 
	

;Display message if problem. 

DX,ES:OLD INT 29(01 	;Restore old INT 29. 
DS,ES:OLDINT29121 
AX,2529E 
21H 
DX,ES:OLD INT 16101 	;Restore old INT 16. 
Ds,ES:OLD:INT:16121 

AX,2516H 
21H 
DX,ES:OLD INT 2110) 
	;Restore old INT 21. 

05,Es:0LO1NT21[21 
AX,25210 
21H 

CS 
DS 	 ;Point to our data. 
DX,OFFSET UNINSTALL_MOG ;Display uninstall message. 
PRINT STRING 
AL,AL- 	 ;Exit with ERRORLEVEL 0. 
EXIT 

ES,CX 	 ;If error, display OFF status. 
STATUS REPORT 
DX,OFFSET UNLoAD_MSO 
	;And exit with error message. 

MSG EXIT 

CK_SWITCHES: LOMB 
CMP 
JZ 
CMP 
JNZ 
LODSB 
CMP 
JN2 

CALL 
JZ 
MOV 
CALL 
JMP 

GET_SIZE: 
	CALL 

CMP 
JBE 
NOV 

STORE BUFFER: MOV 
ADD 
MOV 
JMP 

CK C: 
	

CM? 
JNZ 
MOV 

CK U: 
	 CMP 

JZ 
JMP 

DO_U: 

	

	 CALL 
MOV 
JZ 
JMP 

CK INSTALLED 
GET SIZE 
DX, OFFSET SIZE_MOG 
PRINT STRING 
SHORT NEXT PARA 
DECIMAL INPUT 
BX,REASIGNMENT_MAX 
STORE HOFFER 
BX,REASSIGNMENT MAX 
REASSIGNMENT SIZE,BX 
BX, OFFSET REASSIGNMENT_ BUFFER ;Calculate end of buffer. 
BUFFER END,BX 
SHORT NEXT PARA 

;IS it .C.  
CE U 
	 ;If not, check .1).. 

ESTREASSIGN END,OFFSET REASSIGNMENT_ BUFFER ;Clear buffer 

;Get a byte. 
AL,CR 
	 ;I5 it carriage return? 

INSTALL 
	

;If yes, done here. 
;Is there a Switch character? 

NEXT_PARA 
	 ;If no, keep looking. 

se, get the switch character. 
;Is it .B.  
;If no, check 'C'. CK C 

;Is it 'U' 
DO U 	 ;If yes, try to uninstall. 
NEXT PARA 	 ;Ellie, next parmater. 
CK INSTALLED 	 ;Else, see if installed. 
DX,OFFSET NOT INSTALLED ;If no, exit with error message. 
LILLY PAD 	 ;Too far for short jump. 
UNINSTALL 	 ;Else, uninstall. 

;Else, see if already installed. 
;If no, get buffer request size. 
;Else, display error message. 

;Get number parameter. 
;If greater than maximum, use 
; mximum, else use requested 
size. 

STATUS REPORT 
	

;DiSplay status. 
CK INSTALLED 
	 ;Check if already installed. 

CK AVAILABLE 
	 ;If no, see if enough memory. 

ALTAL 
	

;El., done. 
EXIT 
	

;Exit with ERRORLEVEL = 0. 

BP,OFFSET REASSIGNMENT_ BUFFER 
BP, REASSIGNMENT_SIZE 
BP,15 

	 :TSR ends at end 

;ROund up. 
of reassignment buffer. 

;Buffer 0 PSP bytes in segment, BP,DS:(61 	
;If yes, exit without installing DX,OFFSET NOT_ENOUGH 	

with message. NSG EXIT 

AX,352911 
21H 
SI,OFFSET CON 
DI,CON OFFSET 
CX,3 
CMPSB 
DX,OFFSET ANS/_SYSMSG 
MSG_EXIT 

OLDINT29011,BX 
OLD INT 29121,ES 
DX,OFFSET AN5I_INT29 
AX,2529H 
21H 
AX,3516H 
21H 
OLD INT 16)0),6% 
OLD INT16121,ES 
DX,OFFSET ANSI_INT_16 
A1,2516H 
21H 
AX,3521H 
21H 
OLDINT2110),BX 
OLD INT 21121,ES 
DX,OFFSET ANSI_INT_21 
AX,2521N 
2IH 

AX,DS:12CH1 
ES,AX 
AH,49H 
21H 

DX,OFFSET INSTALL MSG 
	;Display install message. 

PRINT STRING 	- 
FLUSH END 
	 ;Setup the number buffer. 

DX,BP 
	 ;Retrieve resident byte request. 

CL,4 
DX, CL 
	 ;Convert to paragraphs. 

AX,31000 
	

;Return error code of zero. 
210 
	 ;Terminate but stay resident. 

;Start with zero as number. 
;Get a character. 
;Carriage return, 
;If yes, done here. 
;Forward slash? 
;If yes, done here. 
;ASCII to binary. 
;If not between 0 and 9, skip. 

;Convert byte to word. 
;Swap old and new number. 
;Shift to left by multiplying 
; last entry by ten. 
;If carry, too big. 
;Add new number and store in BX. 
;If not carry, next number. 
;Else, too big; return -1. 

;Adjust pointer. 

DX,OFFSET STATUS MSG 
PRINT STRING 	- 
BL,ESTSTATCIS 
	 ;Display ?Status: 

BH,I 
BL, BH 
LOOP STATUS 

DL, BM 

Al 
DL,1 
NEXT BIT 
AX.1-  
AX,1 
SI,OFFSET PARAMETERS 
	

;Display appropriate ON or OFF, 
SI, AX 	 ; SLOW or FAST. 
CX,4 

REPORT 
PRINT 

BH,1 
BH, FAST 
NEXT REPORT 
DX,OFFSET BUFFER_MSG 	;DiSplay 'Buffer size: 
PRINT STRING 
AX,ESTREASSIGNMENT_SIZE 
AX 
SP,BP 
DECIMAL OUT 
DX,OFFSET BYTES_FREE 	

;Display 
114tVTee: 

PRINT STRING 
An 
PRINT_ STRING 

REASSIGNMENT_ SUFFER 
AX,ES:REASSIGN_END 
DECIMAL OUT 	 ;Display the bytes free. 
DX,OFFSET CR LF 
PRINT STRING 

DL, AL 
AH,2 
	

;Print character via DOS. 
SHORT DOS_INT 

INSTALL: 
	CALL 

CALL 
JZ 
OR 
JMP 

INPUT: SI points to parameter start. 
OUTPUT: SI points to parameter end; DX = number. ; 

CK AVAILABLE: MOV 
ADD 
ADD 
CMP 
MOV 
JA 

MOO 
INT 
MOv 
MOV 
MOO 
REP 
MOO 

LILLY_PAD: 	J1 

MOV 
NOV 
MOV 
MOV 
INT 
MOV 
INT 
MOV 
MOV 
MOV 
MOV 
INT 
MOV 
INT 
MOV 
MOO 
MOO 
MOV 
INT 

NOV 
NOV 
MOV 
INT 

MOv 
CALL 
CALL 
NOV 
MOV 
SHR 
MOV 
INT 

STATUE_REPORT: MOV 
CALL 
NOV 
NOV 

NEXT_REPORT: TEST 
JZ 

MOv 
MOv 

NEXT_BIT: 	INC 
SHR 
JNC 
SRL 
SHL 
MOV 
ADD 
MOO 

REPORT: 	LODSB 
CALL 
LOOP 

LOOP_STATUS: SHL 
CMP 
JBE 
MOO 
CALL 
MOV 
PUSH 
%OR 
CALL 
MOV 
CALL 
POP 
ADD 
SUB 
CALL 
MOV 
CALL 
RET 

PRINT_CHAR: 	MOV 
MOO 
JMP 

; This is the install procedure. ; 

;Get undocumented INT 29 vector. 

;Does it point to ANSI.SYS? 
;Check by looking for .CON.  

as device name. 

:Exit with error message if 
;ANsi.SYS loaded. 

;Else save old interrupt. 

;Install new interrupt. 

;Get INT 16 Vector. 

:Save old interrupt. 

;Install new interrupt. 

;Get DOS 21h interrupt. 

;Save old interrupt. 

;install new interrupt. 

;Get environment segment. 

;Free up environment. 

; Exit. Return ERRORLEVEL code 0 if successful, 1 if unsuccessful. ; 

MSG EXIT: 	CALL 	PRINT STRING 
ERROR_ EXIT: 	NOV 	AL,1 	 ;ERRORLEVEL . 1. 
EXIT: 	MOV 	AH,4CH 	 ;Terminate. 

INT 	21H 

; OUTPUT: ZR . 1 if not installed; IR . 0 if installed. ; 

	

CX_INSTALLED) NOV 	AXES 

	

MOV 	BX,CS 

	

CMP 	AX,BX 
	

;Compare segments. 

RET 

AX,35160 
21H 
BX,OFFSET ANSI INT 16 

L UNINSTAL ERR - - 
Bx, Es 
BX, CX 
UNINSTALL ERR 

;Get interrupt 16h. 

;Has it been hooked by another? 
;If yes, exit with error mesas,. 

;Is the segment vector same? 
;If no, exit with error message. 

7TIR;TRING: 
TEXT 

MOV 	AN,9 	 ;Print string via DOS. 
INT 	21N 
RET 

ENDS 
END 	START 

NOV 
INT 
CMP 
JNZ 
MOV 
Cm? 
JNZ 

ends 

; This subroutine uninstalls the resident ANSI.COH. ; 

UNINSTALL: 	AND 	ES:sTATUS,NOT ON 	;Turn OFF ANSI, just in case 
OR 	ES:sTATUS,OFF ; can't uninstall. 
NOV 	CX,Es 	 ;Save segments n CS. 
NOV 	ax,3529H 	 :Get interrupt 29h. 
INT 	21H 
CMP 	BX,OFFSET ANSI_INT29 
JNZ 	UNINSTALL ERR 
NOV 	BX,ES 

UNINSTALL_ 

ONE 	BX,CX 	 ;Is the segment vector same? 
JN2 	UNINSTALL ERR 	 ;If no, exit with error message. 

;Has it been hooked by another? 
;If yes, exit with error message. 

DECIMAL_INPUT 

NEXT DECIMAL: 

DECIMAL_ERROR: 

ADJUST DEC: 

DECIMAL-INPUT 

NEAR 
BX, RX 

AL, CR 
ADJUST DEC 
AL,./.  
ADJUSTDEC 

NEXT DECIMAL, 
AL,9 
NEXT_DECIMAL 

AX,BX 
CX,10 
CX 
DECINAL_ERROR 
BX,AX 
NEXT DECIMAL 
ex, -T 

SI 

PROC 
XOR 
LOOSE 
CMP 
JZ 
CMP 
JZ 
SUS 
JC 
CMP 
JA 
CSC 
XCHG 
MOO 
MUL 
JC 
ADD 
JNC 
MOO 

DEC 
RET 
END? 
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100 REM - BASIC PROGRAM TO CREATE ANSI.COM 1100 DATA 74, BE, 2A, D3, 73, B2, 32, 02, 18, AE, BF, B9, 8, BO, 18, AA, 8E6 
110 CLS:PRINT -Creating ANSI.COM 	OPEN .ANSI.COM 	AS 01 LEN = 1 1110 DATA BO, 58, AA, AO, F9, 1, 32, 14, 40, BD, 1, 0, 18, 23, FF, BO, 81D 
120 FIELD 41, 1 AS AS: CHEcKSUMPOI 1120 DATA 38, AA, AO, F8, 1, 32, 14, 40, 18, 17, FF, BO, 52, AA, HO, D, 838 
130 FOR I = 1 TO 	182 1130 DATA AA, 81, EF, B9, 8, 89, 3E, FF, 1, C7, 6, 1, 2, 09, 8, C6, 6F9 
140 LINESUM=0: LOCATE 2,3: PRINT -countdown: . 	182 - I ; 1140 DATA 6, TO, 1, 2, c6, 6, FE, 1, 1, C3, BB, 16, 88, 1, 89, 16, 5cE 
150 FOR J = 1 TO 	16: READ BYTES: BYTE = VAL(.68- + BYTES) 1150 DATA 73, 1, c1, BB, 16, 73, 1, 19, 5E, FF, 8B, 16, 88, 1, 88, E, 6C5 
166 CHECKSUM# = CHECKSUMS + BYTE: LINESUMI = LINESUM# + BYTE 1160 DATA F2, 1, 2A, CA, 18, 4F, FE, 72, C, 18, 74, FE, BO, 20, 8A, 26, 874 
170 IF (BYTE < 256) THEN LSET A5=CHR$(19YTE): PUT #1 1170 DATA 72, 1, F3, AB, c3, 88, CA, BA, 16, F2, 1, FE, CA, 8A, 3E, 72, 80E 
180 NEXT J 1180 DATA 1, 138, 1, 6, CD, 10, C3, BE, 30, 8, AC, BF, AC, 1, B9, 16, 648 
190 READ LINETIOTS: LINECHECK, = VAL(.111.+LINETOT$1 .1190 DATA 0, F2, AE, 75, 11, BF, EC, 1, 01, El, 20, F9, BB, 5, 20, 6, 751 
266 IF LINECHECK# = LINESUM# THEN GOTO 220 1200 DATA 72, 1, 8, 26, 72, 1, FF, 1, 79, I, 75, DE, C3, 84, 2, EB, 652 
210 LOCATE 4,2: PRINT -Error in line 11. 	; 	260 + 	10 • I: LOCO 260 1210 DATA 2, B4, 1, AO, 3B, 8, 3C, 7, 74, F, 72, 8, 3C, E, 72, D, 3A3 
220 NEXT I 1220 DATA 3C, 13, 77, 9, 32, 14, CD, 10, C3, 88, 26, 75, 1, c3, OR, E, 605 
230 CLOSE: READ F1LETOT$ : F/LECHECK# = VAL(FILETOT5) 1230 DATA 77, 1, 49, BE, BF, 7, SF, 30, 8, C6, 6, 76, 1, 0, 32, D2, 586 
240 IF CHECKSUM# <1 FILECHECKO THEN GYFO 260 1240 DATA 33, ED, AC, 49, 74, 33, BA, 26, 76, 1, A, 14, 75, 24, 18, 99, 61B 
250 PRINT: PRINT .ANSI.COM 	crested successfully.: SYSTEM 1250 DATA FD, 74, EF, 3C, 38, 74, 12, 2C, 30, 8A, TO, 198, A, 0, F6, E2, 7CD 
260 PRINT: PRINT -ANSI.COM 	le not validl.: END 1260 DATA 2, C6, 8A, DO, 80, 1, 0, 10, D9, 13, ED, 74, 135, 8A, C2, AA, 8DB 
270 DATA E9, 	03, 	8, 	41, 	4E, 	53, 	49, 	20, 	31, 	2E, 	30, 	20, 	28, 43, 29, 20, 472 1270 DATA EB, CC, 3A, C4, 74, C3, AA, EB, C9, B, ED, 74, 3, BA, C2, AA, 9A8 
280 DATA 31, 	39, 	38, 	39, 	20, 	5A, 	69, 	66, 	66, 	20, 	43, 	6F, 	6D, 6D, 75, 6E, 519 1280 DATA 81, EF, 39, 8, 8B, C7, 88, 1E, 3B, 8, B9, 5, 0, A, DB, 74, 606 
290 DATA 69, 	63, 	61, 	74, 	69, 	6F, 	6E, 	73, 	26, 	43, 	6F, 	2E, 	D, A, 50, 43, 504 1290 DATA 1, 49, 38, Cl, 72, 30, 88, 2E, 8, 2, 18, 2E, 0, 72, 12, 88, 400 
300 DATA 20, 	4D, 	61, 	67, 	61, 	7A, 	69, 	6E, 	65, 	20, 	FE, 	20, 	40, 69, 63, 68, 60B 1300 DATA CA, 2B, CE, 74, C, 2B, 15, 3, DO, 3B, 05, 77, 19, F3, A4, EB, 778 
310 DATA 61, 	65, 	6C, 	26, 	4A, 	2E, 	20, 	40, 	65, 	66, 	66, 	6F, 	72, 64, D, A, 414 1310 DATA 6, 3, DO, 38, 05, 77, F, BE, 38, 8, AB, BB, C8, 49, 49, F3, 683 
320 DATA 	A, 	24, 	IA, 	37, 	3, 	A, 	4F, 	46, 	46, 	20, 	4F, 	4E, 	20, 20, 53, 4C, 303 1320 DATA A4, 89, 3E, 6, 2, C3, BO, 70, E9, 3C, FC, 88, 16, 6, 2, BE, 6DE 
330 DATA 4F, 	57, 	46, 	41, 	53, 	54, 	0, 	0, 	0, 	V, 	0, 	0, 	0, 0, 0, 0, 104 1330 DATA C4, 8, 88, FE, 3B, FA, 73, 13, 88, 40, 2, 3, 35, 3A, 09, 75, 6AA 
340 DATA 	0, 	9, 	7, 	0, 	0, 	2, 	0, 	0, 	0, 	0, 	0, 	D, 	A, 8, 7, 48, 77 1340 DATA F1, A, DB, 75, 4, 3A, FD, 75, E9, F8, C3, F9, c3, 55, 73, 61, 984 
350 DATA 41, 	42, 	43, 	44, 	66, 	6E, 	73, 	75, 	4B, 	6D, 	68, 	6C, 	70, 4A, DO, 5, 5E1 1350 DATA 67, 65, 3A, 20, 20, 41, 4E, 53, 49, 20, 58, 46, 41, 53, 54, 20, 43A 
366 DATA Fl, 	5, 	0, 	6, 	14, 	6, 	2B, 	6, 	DO, 	5, 	3A, 	6, 	7A, 6, 83, 6, 365 1360 DATA 7C, 20, 53, 4C, IT, 57, 513, 50, IF, 4E, 20, 7C, 20, 4F, 46, 46, 4CD 
370 DATA BA, 	6, 	87, 	6, 	DD, 	6, 	El, 	6, 	FE, 	6, 	95, 	5, 	0, 1, 4, 5, 4BF 1370 DATA 5D, 5B, 28, 42, 20, 6E, 6E, 6E, 50, 5B, 28, 43, 50, 5B, 2F, 55, 4F9 
380 DATA 	7, 	8, 	1E, 	1F, 	20, 	21, 	22, 	23, 	24, 	25, 	28, 	29, 	2A, 28, 2C, 2D, 21A 1380 DATA 513, D, A, 46, 41, 53, 54, 20, 3D, 20, 64, 69, 72, 65, 63, 74, 49A 
390 DATA 2E, 	2F, 	0, 	7, 	FF, 	8, 	r8, 	1, 	FF, 	86, 	F8, 	70, 	88, 0, FB, 0, 618 1398 DATA 20, 73, 63, 72, 65, 65, 6E, 20, 77, 72, 69, 74, 65, 73, 3B, 20, 509 
400 DATA F8, 	4, 	F8, 	2, 	F8, 	6, 	P8, 	1, 	F8, 	5, 	re, 	3, 	F8, 7, 8F, 0, 773 1400 DATA 64, 65, 66, 61, 75, 6C, 74, D, A, 53, 4C, IF, 57, 20, 30, 20, 481 
410 
420 

DATA 8P, 	46, 	8F, 	20, 	8F, 	60, 	8F, 	10, 	OF, 	50, 	8F, 	30, 	8F, 
DATA 	9, 	0, 	0, 	0, 	0, 	0, 	0, 	0, 	6, 	0, 	8, 	1, 	1, 
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76, 
20, 

69, 
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430 DATA 	0, 	0, 	0, 	0, 	CB, 	0, 	C4, 	8, 	8C, 	9, 	50, 	53, 	51, 52, 56, 57, 41C 1430 DATA 20, 61, 63, 74, 69, 76, 65, 2F, 69, 6E, 61, 63, 74, 69, 76, 65, 61E 
440 DATA 1E, 	6, 	55, PC, 	81, CO, 	8E, 	DB, 	81, C3, FF, 	16, 	53, 1, 50, 7, 753 1440 DATA 3B, 20, 64, 65, 66, 61, 75, 6c, 74, 20, 69, 73, 20, IF, 4E, D, 506 
450 DATA IF, 	51, 	5E, 5A, 	59, 	58, 	58, CF, 	9C, 	BO, FC, 	A, 	74, IA, 80, FC, 73D 1450 DATA A, 6E, 6E, 6E, 20, 3D, 20, 62, 75, 66, 66, 65, 72, 20, 73, 69, 547 
460 DATA 	7, 	74, 	15, 	89, 	FC, 	1, 	74, 	10, 	80, 	PC, 	6, 	75, 	5, 80, FA, FF, 706 1460 DATA 7A, 65, 20, 69, 6E, 20, 62, 79, 74, 65, 73, 20, 28, 30, 2D, 36, 488 
470 DATA 74, 	6, 9D, 	2E, IT, 	2E, 	6E, 	1, 9D, 	2E, C6, 	6, 	FB, 1, 2, 9C, 612 1470 DATA 30, 48, 29, 20, 72, 65, 73, 65, 72, 76, 65, 64, 20, 66, 6F, 72, 58B 
480 DATA 2E, 	FF, 	1E, 	6E, 	1, 	2E, 	C6, 	6, 	FS, 	1, 	1, 	CA, 	2, 0, FB, 9C, 614 1480 DATA 20, 60, 65, 79, 20, 72, 65, 61, 73, 73, 69, 67, 6E, 6D, 65, 6E, 625 
496 DATA 55, 	1E, 	50, 	1, 	IF, 	80, 	3E, 	F8, 	1, 	1, 	74, 	17, 	00, 3E, FC, 1, 481 1490 DATA 74, 38, 20, 64, 65, 66, 61, 75, 6C, 74, 20, 32, 30, 30, D, A, 470 
500 DATA 	2, 	74, 	IS, PC, 	88, EC, 	88, 	26, 	3, 	2, 	80, 	14, EF, 74, 11, FE, 782 1500 DATA 2F, 55, 20, 3D, 20, 55, 6E, 69, 6E, 73, 74, 61, 6C, 6C, D, A, 402 
510 DATA CC, 	74, 	9, 	58, 	IF, 	50, 	9D, 	2E, FF, 	2E, 	6A, 	1, 	80, 4E, 6, 40, 594 1510 DATA A, 24, 53, 74, 61, 74, 75, 73, 3A, 20, 24, 0, A, 42, 75, 66, 464 
520 DATA C6, 	6, 	FC, 	1, 	2, 	58, 	53, 	51, 	52, 	56, 	57, 	80, 	3E, FD, 1, 2, 504 1520 DATA 66, 65, 72, 20, 73, 69, 7A, 65, 3A, 20, 24, D, A, 42, 79, 74, 4DC 
530 DATA 74, 	37, 	9C, 	Fr, 	1E, 	6A, 	1, 	9C, 	F6, 	6, 	3, 	2, 	1, 74, B, 9D, 586 1530 DATA 65, 73, 20, 66, 72, 65, 65, 3A, 20, 20, 24, 41, 4E, 53, 49, 2E, 491 
540 DATA 74, 	75, 	80, 	66, 	6, 	BF, 	9C, 	9D, 	es, 	DB, 	ES, 	DE, 	4, 72, 68, 88, 85F 1540 DATA 53, 59, 53, 69, 73, 20, 69, 6E, 73, 74, 61, 6C, 6C, 65, 64, 5DB 
559 DATA 	5, 	2D, 	3, 	0, 	83, 	C7, 	3, 	A, 	DB, 	75, 	2, 	48, 	47, A3, FE, 1, 510 1550 DATA 20, 73, 6F, 20, 41, 4E, 53, 49, 2E, 43, IT, 40, 20, 6E, Or, 74, 4c0 
560 DATA 89, 	3E, 	1, 	2, 	C6-, 	6, 	FD, 	1, 	2, 	F6, 	6, 	3, 	2, 1, 75, 12, 41F 1560 DATA 20, 69, 6E, 73, 74, 61, 6c, 6c, 65, 64, D, A, 24, 43, 4F, 4113 
576 DATA 80, 	3E, 	FE, 	1, 	1, 	74, 	8, 	8A, 	26, 	3, 	2, 	CD, 	16, C6, 6, FE, 598 1576 DATA 55, 6E, 69, 6E, 73, 74, 61, 6C, 6C, 20, 74, 6F, 20, 63, 68, 61, 609 
580 DATA 	1, 	1, 	80, 	3E, 	1, 	2, 	88, 	5, 	r6, 	6, 	3, 	2, 	1, 74, 6, BO, 35A 1580 DATA 6E, 67, 65, 20, 62, 75, 66, 66, 65, 72, 20, 73, 69, 7A, 65, SBC 
590 DATA 66, 	6, BF, ES, 	22, 	Fr, 	6, 	1, 	2, FF, 	E, FF, 	1, 1, A, 5D9 1599 DATA A, A, 24, 41, 4E, 53, 49, 20, 63, 61, 6E, 27, 74, 20, 62, 65, 437 
606 DATA CO, 	75, 	14, 	FF, 	6, 	1, 	2, 	Fr, 	E, 	FF, 	1, 	75, 	A, C6, 6, FD, 6A6 1606 DATA 20, 75, 6E, 69, 6E, 73, 74, 61, 6c, 6C, 65, 64, D, A, 55, 6E, 59D 
610 DATA 	1, 	1, C6, 	6, 	PE, 	1, 	2, 	C6, 	6, 	FC, 	1, 	1, 	5F, 5E, 5A, 59, 509 1610 DATA 69, 6E, 73, 74, 61, 6C, 6C, 20, 72, 65, 73, 69, 64, 65, 6E, 74, 675 
620 DATA 58, 	IF, 	50, 	9D, 	CA, 	2, 	8, 	819, 	41, 	3, 	3C, 	18, 	74, 8, 19, CB, 5C6 1620 DATA 20, 70, 72, 6F, 67, 72, 61, 6D, 73, 20, 69, 6E, 20, 72, 65, 76, 5E8 
630 DATA 	0, 	BB, 	48, 	3, 	3C, 	5B, 	74, 	78, 	E9, 	BC, 	0, 	BB, 	66, 3, 3C, 32, 593 1630 DATA 65, 72, 73, 65, 20, 6F, 72, 64, 65, 72, 0, A, 24, 4E, 6F, 74, 557 
640 DATA 74, 	6E, 	TO. 	6, 	55, 	1, 	1, 	75, 	7E, 	BB, 	7F, 	3, 	3C, 3D, 74, 60, 502 1640 DATA 20, 65, 6E, 6F, 75, 67, 68, 20, 6D, 65, 60, 6F 72, 79, D, 576 
650 DATA 3C, 	3F, 	74, 	5C, 	EB, 	13, 	3C, 	4A, 	BF, AA, 	1, 	74, 	43, F6, 6, 55, 641 1650 DATA 24, 4D, 65, 60, 6F, 72, 79, 20, 61, 6C, 6C, 6F, 63, 61, 74, 69, 606 
660 DATA 	1, 	1, 	75, 	63, 	C6, 	6, 	38, 	8, 	2, 	C7, 	6, 	53, 	1, 7F, 3, E8, 476 1669 DATA 6F, 6E, 20, 65, 72, 72, 6F, 72, D, A, 7, 24, 49, 6E, 73, 74, 507 
670 DATA 38, 	1, 	74, 	3C, 	3C, 	3B, 	75, 	6, 	FF, 	6, 	79, 	1, 	CB, 36, 3C, 30, 4E7 1670 DATA 61, 6C, 6C, 65, 64, D, A, 24, 55, 6E, 69, 6E, 73, 74, 61, 6C, 58B 
680 DATA 72, 	45, 	3C, 	39, 	77, 	5, 	ES, 	35, 	1, 	ES, 	29, 	BF, 	71, 1, B9, F, 5E1 1680 DATA 6C, 65, 64, D, A, 24, FC, BB, 0, 1, F6, 17, 33, D2, 8C, C8, 68E 
690 DATA 	0, 	F2, AE, 	75, 	32, 	FT, 	6, 	79, 	1, 	8F, AA, 	1, 	D1, El, 2B, F9, 806 1690 DATA 42, 8E, C2, 3B, DO, 74, B, BB, F3, 88, FB, 89, 19, 0, F3, A6, 882 
700 DATA E8, 	84, 	1, 	Fr, 	15, 	EB, 	36, 	3A, 	6, 	76, 	1, 	75, 	7, BB, 7F, 3, 612 1700 DATA 75, EE, BA, 3, 1, E8, 61, 2, BA, BD, 7, 18, 58, 2, BE, 81, 761 
710 DATA 89, 	1E, 	53, 	1, 	88, 	3E, 	77, 	1, 	83, 	FF, 	7E, 	74, 	A, 81, C7, 80, 608 1710 DATA 0, AC, 3c, D, 74, 1, 3C, 61, 72, F7, 3C, 7A, 77, 83, 80, 64, 681 
729 DATA 	7, AA, PE, 	6, 	77, 	1, C3, 	50, 	BE, 	BD, 	7, 	BB, 	E, 77, 1, AC, 680 1720 DATA FE, 5F, 18, ED, BE, 81, 0, 33, CO, Be, 4, 0, OF, 56, 740 
739 DATA 51, 	56, 	88, 	27, 	0, 	5E, 	59, 	12, 	F6, 	58, 	18, 	IF, 	0, Cl, 6, 77, 6E8 1739 DATA F8, 3, C3, 3D, 10, 0, 77, 2c, 56, 09, 2, 0, F3, A6, 5E, 75, 620 
740 DATA 	1, 	0, 	6, 	C7, 	6, 	53, 	1, 	37, 	3, 	C7, 	6, 	79, 	1, 0, 0, E, 281 1740 DATA EB, F6, F3, 01, 1, DO, El, FE, Cu, 75, FA, DO, E9, B4, FC, 80, C55 
750 DATA 	7, 	DF, 	38, 	8, 	89, 	38, 	11, 	33, 	CO, 	F3, 	AB, 	C3, 	BF, 78, 1, 09, 749 1750 DATA F9, 2, 76, 4, DO, C4, DO, c4, 26, 20, 26, 55, 1, 26, 59B 
760 DATA 	4, 	9, 	F2, 	AE, 	74, 	4E, 	E8, 	1E, 	1, 	3c, 	9, 	75, 	16, 80, E, FB, 5CE 1760 DATA 55, 1, 46, 46, AC, 3C, D, 74, 4D, 3C, 2F, 75, BA, AC, 3c, 42, 55C 
770 DATA 	1, 	03, 	El, 	7, 	F7, 	D9, 	83, 	Cl, 	8, 	51, 	80, 	20, 	18, 4, 0, 59, 6EE 1770 DATA 75, 27, 18, 8A, 1, 74, 8, BA, 20, 9, 18, EC, 1, EH, A8, E8, 78E 
780 DATA E2, 	87, 	C3, 	F6, 	6, 	55, 	1, 	1, 	75, 	2A, 	18, 	A9, 	0, 73, 2C, 50, 701 1780 DATA 58, 1, 81, FB, 0, Fa, 76, 3,  BB, 0, TO, 89, 1E, 4,  2, 81, 617 
790 DATA 89, 	1, 	0, 	8A, 	3E, 	EE, 	1, 	BA, 	1E, 	72, 	1, 	114, 	9, CD, 10, 58, 57E 1790 DATA C3, C4, 8, 89, 1E, El, 2, EB, 8E, 3c, 43, 75, 7, 26, C7, 6, 5A7 
BOO DATA 80, 	3E, 	75, 	1, 	2, 	74, 	F, 	8B, 	E, 	F2, 	1, 	FE, 	C9, 3A, E, F8, 64C 1809 DATA 6, 2, c4, 8, 3c, 55, 74, 3, E9, 7C, FF, 18, 51, 1, BA, 4, 638 
810 DATA 	1, 	75, 	3, C3, 	81, 	7, 84, 	E, CD, 	16, C3, 	6, 	BB, 16, P8, 1, 5F8 1810 DATA 9, 74, 36, 19, 95, 0, 18, 4D, 1, 18, 43, 1, 74, 5, A, CO, 506 
820 DATA 18, 9D, 	0, 	NA, 26, 	72, 	1, AS, FE, C2, 3A, 	16, F2, 1, 72, 35, 6FD 1820 DATA E9, 84, 0, BD, C4, 8, 3, 2E, 4, 2, 83, C5, F, 3B, 2E, 6, 4F3 
830 DATA 80, 	3E, 	75, 	1, 	1, 	74, 	31, 	32, D2, FE, C6, EH, 	71, 0, 3A, FO, 725 1830 DATA 0, BA, BD, 9, 77, 6C, 88, 29, 35, CD, 21, BE, 10, 9, BF, A, 5E4 
840 DATA 76, 	23, FE, CE, 	88, 	3E, F6, 	1, 	88, r7, Al, 	F2, 	1, 50, 3, FO, 87E 1840 DATA 0, 89, 3, 0, F3, A6, BA, EH, 8, 74, 57, 89, 1E, 66, 1, 8C, 667 
850 DATA 	3, Fe, F6, E6, 	88, CB, 	1E, 	6, 	IT, T3, A5, 	IF, 	59, 7Cr 1859 DATA 6, 68, 1, BA, A, 2, 88, 29, 25, CD, 21, 138, 16, 35, CD, 21, 51A 
860 DATA 26, 	72, 	1, F3, AB, ES, 	30, 	1, 	7, C3, 	BB, 	87, 	3, ::: 69F 1869 DATA 09, 1E, 6A, 1, 8C, 6, 6C, 1, BA, 5E, 2, B8, 16, 25, CD, 21, 50C 
870 DATA C4, 	74, 	6, 	84, 	27, 	3A, 	C4, 	75, 	4, 	88, 	26, 	76, 	1, Cl, 50, 2C, 5F4 1870 DATA NO, 21, 35, CD, 21, 89, 1E, 6E, 1, 8c, 6, 70, 1, BA, 28, 2, 489 
886 DATA 36, 	8A, 18, 88, 	A, 	0, 	HE, 	1E, 	79, 	1, TO, A7, 	38, 8, 2, Cl, 60A 1889 DATA 88, 21, 25, CD, 21, Al, 2C, 0, 8E, CO, 84, 49, co, 21, BA, BC, 768 
899 DATA 88, 	87, 	38, 	8, 	58, 	C3, 	TO. 	6, 	55, 	1, 	4, 	75, 	10, 80, 3E, F1, 587 1899 DATA 9, E8, 35, 1, 18, C6, F8, 88, 05, Bl, 0, 31, 888 
900 DATA 	1, 	7, 	74, 	7, 	80, 	3E, 	F1, 	1, 	3, 	77, 	2, 	F8, 	C3, F9, C3, 1E, 644 1900 DATA co, 21, 18, 24, 1, 80, 1, 04, 4c, CD, 21, 26, 80, 26, 55, 1, 5Bc 
910 DATA 88, 	28, 	0, 	8E, 	DO, 	AO, 	84, 	0, 	A, 	CO, 	75, 	2, 	BO, 18, 1F, C3, 655 1919 DATA FD, 26, 80, 1, 55, 1, 1, 8C, Cl, 88, 29, 35, CD, 21, 81, FB, 605 
920 DATA 50, 	Al, 	F2, 	1, 	F6, 	E6, 	8A, 	DA, 	32, 	FT, 	3, 	C3, 	DI, 10, Be, 3E, 995 1920 DATA A, 2, 75, 6B, BC, C3, 36, D9, 75, 65, 88, 16, 35, CD, 21, 81, 698 
930 DATA F6, 	1, 	3, 	F8, 	BB, 	0, 	BO, 	81, 	3E, 	EF, 	1, 	84, 	3, 74, 4, 81, 60C 1930 DATA 88, 5E, 2, 75, 5A, BC, C3, 30, 09, 75, 54, 08, 21, 35, CD, 21, 752 
940 DATA C3, 	0, 	8, 	8E, 	C3, 	58, 	C3, 	1E, 	57, 	88, 	40, 	0, 	8E, DB, BE, 62, 730 1940 DATA 81, FB, 28, 2, 75, 49, 8C, C3, 38, D9, 75, 43, 84, 49, CD, 21, 76A 
950 DATA 	6, 	BF, 	EE, 	1, 	A4, 	A5, 	BE, 	49, 	0, 	B9, 	7, 	0 	r3, A4, 26, 8A, 705 1950 DATA BA, Al, 9, 72, AD, 26, 88, 16, 66, 1, 26, 8E, 1E, 68, 1, 88, 5A4 
960 DATA 1E, 	1E, 	1, 	32, 	FE, 	DI, 	13, 	3, 	F3, 	A5, 	5F, 	IF, 	C3, BB, 1E, 38, 702 1969 DATA 29, 25, CD, 21, 26, 813, 16, 6A, 1, 26, BE, 1E, 6C, 1, 88, 16, 478 
970 DATA 	8, 	A, 	FT, 	75, 	2, 	FE, 	C7, 	A, 	DB, 	75, 	2, 	FE, 	C3, 88, 16, F8, 803 1970 DATA 25, CD, 21, 26, 813, 16, 6E, 1, 26, 8E, 1E, 70, 1, BB, 21, 25, 48A 
980 DATA 	I, 	C3, 	88, 	A, 	6, 	33, 	C9, 	33, 	D2, 	F7, 	F3, 	80, 	C2, 30, 52, 41, 779 1980 DATA CD, 21, 1, IF, BA, c8, 9, 18, 9F, 0, A, CO, E9, 78, FF, 8E, 7E5 
990 DATA 3D, 	6, 	0, 	75, 	F2, 	B, 	ED, 	7, 	58, 	18, 	C6, 	6, E2, FA, C3, 7C3 1990 DATA Cl, 18, 32, 0, BA, 43, 9, E9, 68, FF, 33, DB, AC, 3C, D,  74, 798 
1000 DATA 58, AA, E2, 	FC, C3, 18, 	67, 	Fr, 	8A, TO, 87, 	7, 	F6, 6, 55, 1, 970 2000 DATA 11, 3c, 2F, 74, 18, 2C, 30, 72, F3, 3C, 9, 77, 68, 98, 93, 09, 663 
1610 DATA 	1, 	75, 	1C, 	8A, 	3E, 	72, 	1, 	18, 	3C, 	FF, 	72, 	13, 	8A, E7, BO, 20, 606 2010 DATA A, 0, F7, El, 72, 4, 3, 138, 73, E2, BB, FF, FF, 4E, C3, 8C, 8DE 
1020 DATA 33, 	D2, 	18, 	5B, 	FF, 	80, 	E, 	F4, 	1, 	DI, 	E9, 	F3, 	AB, ES, 29, 8A, 9cB 2020 DATA CO, 8c, CB, 38, C3, C3, BA, C2, 8, E8, 5D, 0, 26, 8A, 1E, 55, 7C4 
1030 DATA 16, 	F2, 	1, 	FE, 	CA, 	33, 	IN, 	88, 	6, 	6, 	CD, 	10, 	33, D2, EN, 18, 770 2030 DATA 1, B7, 1, 84, DF, 74, 1C, 8A, 07, 88, 88, 88, 40, DO, EA, 73, 930 
1040 DATA E8, 	2C, 	FF, 	18, 	87, 	FE, 	81, 	EB, 	1, 	1, 	3A, 	08, 	77, 12, 3A, 3E, 802 2040 DATA FB, 01, 10, Dl, 10, BE, 56, 1, 3, TO, 89, 4, ,0, AC, 18, 32, 8E8 
1050 DATA F2, 	1, 	73, 	C, 	86, 	FB, 	88, 	D3, 	8A, 	3E, 	11, 	1, 	84, 2, CD, 10, 790 2050 DATA 0, 12, FA, DO, 17, BO, FF, 8, 76, 09, BA, CB, 8, E8, 29, 0, 907 
11160 DATA C3, 	EB, 	69, 	FF, 	A, 	F6, 	74, 	FO, 	2A, 	F3, 	73, 	EC, 	32, F6, EB, EB, AF6 2060 DATA 26, Al, 4, 2, 50, 33, ED, 18, 38, F9, BA, DB, 8, 18, 19, 0, 684 
1070 DATA 18, 	FC, 	FE, 	18, 	< 	, 	FF, 	3A, 	TO, 	74, 	E6, 	2, 	F3, 	3A, FO, 76, 138, B11 2070 DATA 58, 5, C4, 8, 26, 2B, 6, 6, 2, 18, 26, F9, BA, 8E, 587 
1080 DATA 8A, 	F6, 	18, 	D4, 	46, 	FF, 	8A, 	3E, 	F2, 	1, 	FE, 	CF, 3A, D7, 74, A73 2080 DATA 7, 0, C3, BA, DO, 84, 2, ER, 2, 84, 9, co, 21, C3, 635 
1090 DATA CF, 	2, 	D3, 	3A, 	,, 	76, 	Cl, 	8A, 	D7, 	ES, 	BD, 	18, 	2F, IF, A, D2, 9E7 2090 DATA 294800 

ANSI. BAS This Basic program will automatically create ANSI.COM if you don't have a macro assembler 

tion. All you have to do is add the ANSI 
command parameters. 

Before turning to the technical side of 
ANSI.COM, however, I do want to 
share with you a couple of my favourite 
ANSI command sequences, starting 
with the following date and time dis-
play: 

PROMPT $e[s$e[;50H$d 
$t$h$h$h$h$h$h$h$e[u$p$g 

This sequence uses a combination of 
the DOS PROMPT and ANSI cursor 
control. It saves the cursor position, 
moves the cursor to the top right of the 
screen, and displays the date, a few 
delimiting spaces and the time. 
PROMPT's $h destructive backspace 
metastring then erases the distracting 
second, and hundredth second places 
from the time display, after which the 
cursor is returned to the saved position 

where the current drive and directory are 
displayed, followed by the familiar 
greater-than-sign prompt. Note that the 
time will be updated only when you 
generate a new prompt. 

Another sequence that I use on my 
own machine is 

PROMPT $p =$g $e[8m $e[0m$e [D 

This sequence displays the current drive 
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and directory, followed by a space, and a 
directing combination of an equals sign 
and a greater-than sign as the prompt. 
Since I hate a blinking cursor, the next 
part of the sequence changes the at-
tribute to invisible ($e[8m) and displays a 
space. The attribute is then returned to a 
normal white on black ($e[0m) -- use a 
colour of your liking here — and the cur-
sor is moved backward one column to 
the visible space. The result is an in-
visible blinking cursor at an idle prompt. 
Of course as soon as you start to type a 
command, the cursor moves on to a 
space with a normal attribute and be-
comes visible again. 

Undocumented DOS call 
DOS calls on the undocumented INT 
29h for all its screen output. If you trace 
through the INT 29 interrupt handler 
(without ANSI.SYS or ANSI.COM 
loaded), you'll find a very short proce-
dure that makes a BIOS INT 10, Write 
TTY OEh function call. The BIOS Write 
TTY (teletype) is an all-purpose screen 
output function that takes care of updat-
ing the cursor position. It includes line 
wrap and even scrolls the screen when 
the cursor wraps on the last line. Since 
it's ANSI's job to filter all DOS output, all, 
that ANSI has to do to accomplish its 
mission is steal the INT 29. ANSI thus 
gets a chance to look through all DOS 
output for its ESC-[ combination. 

The one sticky part about the escape 
sequence is that the alpha command 
character doesn't come until the end of 
the string. That means ANSI has to buff-
er all potential escape sequences (the 
tip, of course, is the starting ESC-[) until 
it gets the ending command character. If 
the command is invalid, the buffer is 
flushed to the screen. Otherwise, the 
string never makes it to the screen and 
ANSI takes the appropriate command-
requested action. You probably noticed 
that in the ESCAPE.COM program the 
escape string is passed directly to 
ANSI.COM via an INT 29 call. 

A state machine 
The escape sequence structure provides 
a perfect opportunity for ANSI to imple-
ment what is called a state-machine 
technique. A state machine jumps to a 
procedure according to a particular 
stage in a sequence of events. For 
ANSI, the command syntax dictates 
what ANSI is to expect next. In the first 
stage, ANSI jumps directly to a short 
procedure that checks for the ESC 
character, passing all others through to 
the display. Once the ESC is detected, 
ANSI's interest is piqued, and on the 

next DOS INT 29 call, it can skip the 
ESC monitor and branch directly to a 
procedure that looks for the left bracket. 
If the left bracket is found, on sub-
sequent calls ANSI goes directly to the 
third number-parameter-parsing proce-
dure, which converts decimal numbers 
to binary. The parameter stage can go 
into a substage of its own if either a 
single or double quote is encountered. 
(The quote stage buffers string charac-
ters as literals until a closing matching 
quote is encountered, which kicks ANSI 
back to the parsing stage.) 

If any stage is not satisfied -- if, for ex-
ample, the left bracket is not the second 
character or the command is invalid —
the buffer is flushed and ANSI reverts to 
the firs: ESC-monitoring stage. The state 
machine technique makes for more effi-
cient processing by avoiding unneces-
sary branching. 

The special case of CLS 
Normally DOS processes the DOS Clear 
Screen command with its own internal 
CON device handler. If DOS finds that 
the INT 29h vector does not point to the 
same segment as the kernel, DOS 
knows someone else has hooked the 
vector and assumes it is ANSI.SYS. If 
DOS thinks ANSI.SYS is installed, it 
passes the CLS job on to the driver by 
sending INT 29 an ESC[2J (Erase in 
Display) string. This is so that ANSI.SYS 
can clear the screen with any user-
chosen attribute. That means ANSI.COM 
will receive an ESC[2J whenever you 
enter CLS. This would seem to be no 
problem since ANSI is already geared 
up for the task. You could, however, as-
sign ANSI an OFF status even while it's 
still installed. In the OFF state, ANSI is 
supposed to pass all characters on to 
the screen, but you would certainly be 
disappointed if the ESC[2J were echoed 
to the screen instead of its clearing the 
screen. The ANSI program, therefore, 
provides a special state so that it can 
process the ESC[2J string even when 
ANSI is OFF. When ANSI is OFF, the 
screen is cleared, but with a normal 
white on black instead of with the as-
signed attribute. 

Checking the input 
DOS INT 29 makes filtering output es-
cape sequences a breeze. Filtering input 
from the keyboard for key reassignment 
is a little trickier for ANSI. The DOS 
keyboard input calls are INT 21 functions 
1, 6, 7 and Ah. These four DOS input 
functions serve only as a middleman, 
and they end up calling the BIOS INT 16 
to do the actual work of retrieving 

keystrokes from the keyboard buffer. 
DOS adds little to the process other than 
overhead, which is why most programs 
are written to go directly to the BIOS INT 
16 for key input. For those programs that 
do use DOS, however, ANSI must 
monitor the keyboard throughput. This is 
accomplished by hooking both the INT 
21 and INT 16 interrupts. 

The chain of events then goes some-
thing like this: A program like COM-
MAND.COM calls INT 21, function Ah 
(Buffered Keyboard Input) for a 
keystroke. Since ANSI has hooked INT 
21, it gets called in the process and sets 
a flag if the function is one of the four 
key-input functions before it passes con-
trol on to the original (DOS) INT 21 
handler. DOS gets control and calls INT 
16 for the keystroke. Since ANSI has 
hooked INT 16 also, the call ends up in 
ANSI's lap again. ANSI sees that the flag 
has been set by the ANSI INT 21 hand-
ler, so after it calls on INT 16 to get a 
keystroke, it checks the returned key 
against its reassignment buffer. If a 
match is found, the reassigned string is 
passed back, a byte at a time. For any 
INT 16 calls that have not been called by 
DOS, the flag will not have been set, so 
ANSI passes the call on to the real INT 
16 handler untouched. 

In closing 
The .ASM listing for ANSI.COM is amply 
documented and will repay inspection by 
present and prospective assembly lan-
guage programmers. For all PC users, 
however, if you didn't use ANSI before 
because it wasn't flexible enough, 
you've run out of excuses not to experi-
ment with extended screen and key-
board control. 

END 
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