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Palo Alto Tiny BASIC 
Version Three

BY LI CHEN WANG

This latest version o f Li-Chen Wang's Palo A lto  
Tiny BASIC w ill run on either the 8080 or Z-80, 
and only uses 2K  o f core memory. I t  contains a 
number o f nice features including command ab
breviations and error messages. A t  the end o f the 
listing is a cross reference table fo r symbols used 
in the program and also the object code fo r the 
program. For further information on Tiny BASICs, 
see Dr. Dobb's Journal Volume 1 for which there 
is a card at the back. Tapes o f version 1 are avail
able from Community Computer Center (see p. 105).

I f  you are unfamiliar with reading listings, here is 
the format used fo r this one:

machine code assembly code
s  l ine reference numbers ,  comments by line/ / /  /

FCA6 FI 1677 POP PS* THE LENG T H  OF NEK LINE
F0A7 ES 1679 PUSH H IS 3 (LIKE • AND CR)
FOAfa Ft 03 1661 CPI 3 THEN 00 NOT INSERT
F OAA CA53F0 1603 JZ RSTART MUST CLEAR THE STACK
FOAO 35 1635 ADO L COMPUTE NEK TXTUNF
FOAE oF 1687 MOV E.A
FOAF 3E00 16 09 MVI A.O
FOtil 6C 1691 ADC H
F0B2 57 169J MOV 0•A DE — >NE ■ UNFILLED AREA
F033 2Adl00 1695 LHLD TXTLMT CHE C K  TO SEE IF THERE
F066 £8 1697 XCHG .
F0B7 CDEDF4 1699 CALL CCMP IS ENOU G H  SPACE
FOfaA 02 5DF5 1701 JNC CSORRY SORRY. NC ROOM FOR IT
FOBO 2200*0 17 0 J SHLD TXTUNF OK. UPOATE TXTUNF
FOCC 01 1705 POP 0 DE->CLD UNFILLED AREA
FOCI COGUF6 1707 CALL MVOJBN
F0C4 Dl 1709 POP D DE->BEGIK. HL->END
F0C5 dl 1711 POP H
F0C6 CD00F6 1713 CALL KVUP MOVE NEW LINE TO SAVE
FOCS C36BF0 1715 • JMP ST2 AREA

* **♦ DIRECT *** & EXEC ***
*
* THIS SECTION OF THE CODE TESTS A STRING AGAINST A TABLE. WHEN A
* MATCH IS FOUND. CCNTROL IS TRANSFEREO TO THE SECTION OF CODE
* ACCORDING TO THE T A BL E4

section comments

The line reference numbers start arbitrarily at 
1438 and have blocks o f numbers missing. Their 
main relevance is fo r cross referencing the symbols 
and fo r keeping the lines o f code in order. —Ed.

Palo A lto Tiny BASIC (PATB) is one of the imple
mentations of Tiny BASIC proposed in People's 
Computer Company Newspaper and Dr. Dobb's 
Journal. However, there are some differences be
tween the original proposal and PATB.

a) FOR - NEXT loop is implemented in PATB.

b) PRINT format control is implemented in 
PATB.

c) PATB uses semi-colons to separate com
mands and commas to separate items in the 
same command. E.g.:

120 INPUT A, B, C; LET D=5, E=7; PRINT F, 
G, H

d) Compare operator can be used in any expres
sion, not restricted to IF commands.

e) PATB allows prompt strings in the INPUT 
command. Furthermore, if the input is not 
valid, the prompt is automatically repeated un
til a valid input is keyed in.

f) PATB command keywords may be abbre
viated.

Palo Al to  Tiny BASIC, version 1, was original ly published 
in Dr. Dobb's Journal  o f  Computer Calisthenics and 
Orthodont ia,  Vol .  1 No. 5, May, 1976.



Version 1.0 of PATB was published in Dr. Dobb's 
Journal (Vol. 1, #5). Version 2.0 was published in 
Interface Age (Vol. 2, #1). The version presented 
here (Version 3.0) differs from the previous ones 
in that:

a) The RST instructions are no longer used as 
CALL'S. This makes the program longer, but 
enables one to relocate the program to any
where in the address space. (RST instructions 
call subroutines on page 0.)

b) A few JMP instructions are inserted so that 
the user can extend PATB by changing these 
JMP's.

c) Some other small changes in PRINT com
mand.

d) In Version 1.0 there, are two known bugs: 
FOR 1=1 TO 32767 w ill never end, and 
ABS(-32767-1) gives a negative result. In Ver
sion 2.0, there is one known bug: ABS(0) gives 
an error. These bugs are fixed in Version 3.0.

THE LANGUAGE

NUMBERS

All numbers are integers and must be between 
-32767 and 32767.

VARIABLES

There are 26 variables denoted by letters A 
through Z. There is also a single array @(l). The 
dimension of this array (i.e., the range of values of 
the index I) is set automatically to make use of all 
the memory space that is left unused by the pro
gram (i.e., 0 through SIZE/2, see SIZE function 
below).

FUNCTIONS

Without extension, there are only 3 functions. 
More functions can be added as extensions.

ABS(X) gives the absolute value o f X.
RND(X) gives a random number between 1 

and X (inclusive).
SIZE gives the number o f bytes left unused 

by the program.

ARITHMETIC AND COMPARE OPERATORS

/  divide. (Note that since we have integers 
only, 2/3=0.)

*  multiply.
-  subtract.
+ add.
) (compare) greater than.
< (compare) less than.

(compare) equal to. (Note that to certain 
versions of BASIC 'LET A=B=0' means 
'set both A and B to 0'. To this version of 
Tiny BASIC, it means 'set A to the result 
of comparing B w ith 0'.)

#  (compare) not equal to.
> = (compare) greater than or equal to.
< = (compare) less than or equal to.

+, - ,  *, and /  operations result in a value between 
-32767 and 32767. (-32768 is also allowed in some 
cases.) The result of any comparison is 1 if true, 0 
if not true.

EXPRESSIONS

Expressions are formed with numbers, variables, 
and functions with arithmetic and compare opera
tors between them. + and -  signs can also be used 
at the beginning of an expression. The value of an 
expression is evaluated from left to right, except 
that *  and /  are always done first, + and -  next, 
and compare operators the last. Parentheses can 
also be used to alter the order of evaluation.

STATEMENTS

A Tiny BASIC statement must consist of a state
ment number between 1 and 32767 followed by 
one or more commands. Commands in the same 
statement are separated by a semi-colon.
GOTO, STOP, and RETURN commands must be 
the last command in any given statement.

PROGRAM

A Tiny BASIC program consists of one or more 
statements. When a direct command RUN is 
issued, the statement w ith the lowest statement 
number is executed first, then the one w ith the 
next lowest statement number, etc. However, the 
GOTO, GOSUB, STOP, and RETURN commands



can alter this normal sequence. Within the state
ment, execution of the commands is from left to 
right. The IF command can cause the execution of 
all commands to its right in the same statement to 
be skipped.

COMMANDS

Tiny BASIC commands (un-extended) are listed 
below w ith examples. More commands can be 
added as extensions. Remember that commands 
can be concatenated w ith semi-colons. In order to 
store the statement, you must also have a state
ment number in front o f the commands. The state
ment number and the concatenation are not 
shown in the examples.

REM OR REMARK COMMAND

REM causes the interpreter to ignore the rest of 
the line. This allows the programmer to put re
marks in the program.

LET COMMAND

LET A=234 -  5 *  6, A=A/2, X = A -1 0 0 ,
@(X + 9)=A -  1

w ill set the variable A to the value of the expres
sion 234 -  5 *  6 (i.e., 204), set the variable A 
(again) to the value of the expression A/2 (i.e., 
102), set the variable X to the value of the expres
sion A -  100 (i.e., 2), and then set the variable 
@(11) to 101 (where 11 is the value of the expres
sion X + 9 and 101 is the value of the expression 
A -  1).

LET U=A #  B, V=(A > B) *  X + (A < B) *  Y

w ill set the variable U to either 1 or 0 depending 
on whether A is not equal to or is equal to B, re
spectively; and set the variable V to either X, Y or 
0 depending on whether A is greater than, less 
than, or equal to B, respectively.

PRINT COMMAND

PRINT A * 3 + 1 ,  'ABC"123',
PRINT A *  3 + 1, 'ABC''123',

The first command w ill print the value of the ex
pression A *  3 + 1 (e.g., 307), the string o f charac
ters ABC"123, and the string #'!@%, and then 
start a new line. Note that either single or double 
quotes can be used to quote strings, but pairs must 
be matched. The second command w ill produce 
the same output as the first, except that it w ill not 
start a new line after the last item is printed. This 
enables the program to continue printing on the 
same line with another PRINT command.

Numerical values are printed w ith leading blanks 
so that they take 8 spaces each. This field width 
can be changed by a #  sign followed by a number 
indicating the new width. The new width w ill be 
effective until the end of this PRINT command 
unless changed again by #  n. Note that no trailing 
space is printed. Extra spaces can be generated by 
repeated commas.

PRINT A, # 3 , B,„ C + 1,

This w ill print the value of A in 8 spaces, the value 
of B in 3 spaces (more if B > 999 or B < -99), two 
extra spaces, and the value of C + 1 in 3 spaces 
(more if C > 998 or C < -100).

PRINT I L, I K, I I,

This command w ill print the control characters FF 
(control L), VT (control K), and HT (control I). 
Control characters can also appear inside quotes, 
but the method used here makes them visible in 
the program listing.

INPUT COMMAND

INPUT A, B

When this command is executed, Tiny BASIC w ill 
print A, a space, and wait to read in an expression 
from the keyboard. The variable A w ill be set to 
the value of the input expression. Then B is print
ed with a space and variable B is set to the value of 
the next expression read from the keyboard.

INPUT 'WHAT IS YOUR WEIGHT?'A, "YOUR 
HEIGHT?"B



This is the same as the command above, except the 
prompt: A is replaced by: WHAT IS YOUR 
WEIGHT?, and the prompt: B is replaced by: 
YOUR HEIGHT?. Again, both single and double 
quotes can be used as long as they are matched.

In both of the above examples, if the input (at run 
time) from the keyboard is not a valid expression. 
Tiny BASIC w ill reprint the prompt and wait agair 
until a valid expression is entered. One may also 
choose to reprint only part of the prompt, e.g.:

INPUT "WHAT IS", "YOUR WEIGHT?"A, 
"YOUR HEIGHT?"B

In this case, WHAT IS YOUR WEIGHT? w ill be 
asked the first time; while only the part of YOUR 
WEIGHT? w ill be repeated if an invalid input is 
given.

IF COMMAND

IF A ( B LET X=3; PRINT'THIS STRING'

w ill test the value of the expression A < B. If it is 
not zero (i.e., if it is true), the commands in the 
rest of this statement w ill be executed. If the value 
of the expression is zero (i.e., if it is not true), the 
rest of this statement w ill be skipped and execu
tion continues at the next statement. Note that 
the word 'THEN' is not used.

GOTO COMMAND

GOTO 120

w ill jump to statement 120 and proceed from that 
statement on. Note that GOTO command cannot 
be followed by a semi-colon and other commands. 
It must be ended with a CR.

GOTO A *  10 + B

will jump to a statement number as computed 
from the value of the expression and proceed from 
that point on.

GOSUB AND RETURN COMMANDS

GOSUB command is different from GOTO com
mand in that: a) the current statement number 
and position w ithin the statement is remembered; 
and b) a semi-colon and other commands can fo l
low GOSUB in the same statement.

GOSUB 120

will cause the execution to jump to statement 120. 

GOSUB A *  10+ B

will cause the execution to jump to the statement 
as computed from the given expression A *  10 + B.

RETURN

A RETURN command must be the last command 
in a statement followed by a CR. When a 
RETURN command is encountered, execution w ill 
jump back to the command following the most 
recent GOSUB command.

GOSUB can be nested. The depth of the nest is 
limited only by the stack space.

FOR AND NEXT COMMANDS

FOR X=A + 1 TO 3 * B  STEP C - 1

The variable X is set to the value of the expression 
A + 1. The values of the expressions (not the ex
pressions themselves) 3 *  B and C -  1 are remem
bered. The name of the variable X, the statement 
number and the position of this command within 
the statement are also remembered. Execution 
then continues the normal sequence until a NEXT 
command is encountered.

The STEP can be positive, negative or even zero. 
The word STEP and the expression following it 
can be omitted if the desired STEP is +1.

NEXT X

The name of the variable (X) is checked w ith that 
of the most recent FOR command. If they do not 
agree, that FOR is terminated and the next recent



FOR is checked, etc. When a match is found, this 
variable w ill be set to its current value plus the 
value of the STEP expression saved by the FOR 
command. The updated value is then compared 
w ith the value of the TO expression also saved by 
the FOR command. If this is w ithin the lim it, exe
cution w ill jump back to the command following 
the FOR command. If this is outside the lim it, 
execution continues following the NEXT com
mand itself.

FOR can be nested. The depth of the nest in lim it
ed only by the stack space. If a new FOR com
mand with the same control variable as that of an 
old FOR command is encountered, the old FOR 
w ill be terminated automatically.

STOP COMMAND

STOP

This command stops the execution of the program 
and returns control to direct commands from the 
input device. It can appear many times in a pro
gram but must be the last command in any given 
statement; i.e., it cannot be followed by semi
colon and other commands.

DIRECT COMMANDS

As defined earlier, a statement consists of a state
ment number followed by commands. If the state
ment number is missing, or if it is 0, the com
mands w ill be executed (instead of saved) after 
you have typed the CR. A ll commands described 
above can be used as direct commands. There are 
three more commands that can be used as direct 
commands but not as part of a statement:

RUN

w ill start execution of the program starting at the 
lowest statement number.

LIST

w ill print out all statements in ascending numerical 
order.

LIST 120

will p rint out all the statements starting at state
ment 120.

LIST 120,5

w ill print out 5 lines starting at statement 120. 

NEW

will delete all statements.

STOPPING THE EXECUTION

The execution of program or listing of program 
can be stopped by typing Control-C.

ABBREVIATION AND BLANKS

You may use blanks freely, except that numbers, 
command key words, and function names can not 
have embedded blanks.

You can truncate all command key words and 
function names w ith a period. 'P.', 'PR.', 'PRI.', 
and 'PRIN.' all stand fo r 'PRINT'. Also the word 
LET in LET command can be omitted. The 
'shortest' abbreviation for all key words are as 
follows:

A.=ABS F.=FOR
GOS.=GOSUB G.=GOTO
IF=IF IN.= INPUT
=LIST N.=NEW
=NEXT P.=PRINT
REM=REMARK R=RETURN
R.=RND R.=RUN
S.=SIZE S.=STEP
S.=STOP TO=TO
Implied = LET

ERROR REPORT

There are only three error conditions in Tiny 
BASIC. The statement that contains an error is 
printed out w ith a question mark inserted at the 
point where the error is detected.



(1) WHAT? means it does not understand you. 
Example:

WHAT?
210 P?TINT "TH IS " 
where PRINT is mistyped

WHAT?
260 LET A=(B + 3?, C=3 + 4 
where a close parenthesis is missing

(2) HOW? means it understands you but does 
not know how to do it.

HOW?
310 LET A=B *  C? + 2 
where B *  C is larger than 32767

HOW?
380 GOTO 412?
where statement 412 does not exist

(3) SORRY means it understands you and 
knows how to do it but there is not enough 
memory to do it.

ERROR CORRECTIONS

If you notice an error in typing before you h it the 
CR, you can delete the last character by the BS 
(Control H) key.

To correct a statement, you can retype the state
ment number w ith the correct commands. Tiny 
BASIC w ill replace the old statement w ith the new 
one.

To delete a statement, type the statement number 
followed immediately by a CR. ■



* * * * * * * * * * * * * * * * * * * * *  I * * * * * * * * * * * * 4 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*
*  T B I
*  T I N Y  B A S I C  I N T E R P R E T E R
* V E R S I O N  3.0
*  FOR aoeo SY ST EM
*  L I - C H t N  WANG
*  2 6  A P R I L .  1 9 7 7
*
v * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*
*  * * *  MEMORY USAGE * * *
*
*  0 0 8 0 - 0 1 F F  ARfc FOR V A R I A B L E S .  I N P U T  L I N E .  AND S TACK
*  2 0 0 0 - 3 F F F  ARE FOR T I N Y  B A S I C  T E X T  & ARRAY
*  F 0 0 0 - F 7 F F  ARE FOR T b I  CODE
*

1 4 3 8  b O T S C R  EQU C 0 0 8 0 H
1 * 4 0  T OPS CR EQU 0 0 2 0 0 H
1 4 4 2  EjOTRAM EQU 0 2 0 0 0 H
1 4 4 4  D F T L M T  EQU 0 4 0 0 0 H
1 4 4 6  BOTROM EQU C F 0 0 0 H

*
*  D E F I N E  V A R I A B L E S .  B U F F E R .  AND S T AC K I N  RAM
*

1 4 5 1  OHG eOTSCR
C 3 6 0  1 4 5 3  KEYIKRO OS 1 HAS 1 M T  DONE?
CC8 1 1 4 5 5  T X T L M T  OS 2 - > L I N I T  CF T E X T  AREA
0 0 8 3  1 * 5 7  V AR3 GN OS 2 * 2 t >  T B  V A R I A B L E S  A - Z
C 0 B 7  1 4 5 9  CURRNT OS 2 P O I N T S  TC CURRENT L I N E
0 0 B 9  1 4 6 1  STKGOS DS 2 S A VE S  SP I N  * G 0 S U 8 *

1 4 6 3  V A RN XT  OS 0 TEMP STORAGE
COBB 1 4 6 5  S T K I N P  DS 2 S A V E S  SP I N  ‘ I N P U T *
0 0 6 0  1 4 6 7  L O P V A R  OS 2 ' F O R *  L O C P  SAVE AREA
OOBF 1 4 6 9  L O P I N C  DS 2 I N C R E M E N T
0 0 C 1  1 4 7 1  L U P L M T  DS 2 L I M I T
0 0 C 3  1 4 7 3  L O P L N  DS 2 L I N E  NUMBER
C0 C5  1 4 7 5  L Q P P T  DS 2 T E X T  P O I N T E R
0 0 C 7  1 4 7 7  R A N P NT  OS 2 RANDOM NUMBER P O I N T E R
COCV 1 4 7 9  D i  1 E X T R A  B Y T E  FOR BUF F ER
OOCA 1 4 8 1  B U F F E R  DS 1 3 2  I N P U T  BUF F ER

1 4 8 3  b U F E N D  DS C B U F F E R  ENOS
0 1 4 E  1 4 8 5  DS 4 E X T R A  B Y T E S  FOR STACK

1 4 8 7  S T K L M T  DS 0 SOFT L I M I T  FOR STACK
1 4 6 9  ORG TOP SC R
1 4 9 1  S T A C K  DS 0 S T A C K  S T A R T S  HERE
1 4 9 3  GRG BCTRAM 

2 0 0 0  1 4 9 5  T X T U N F  DS 2
2 0 0 2  1 4 9 7  T E X T  DS 2
*
I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*
*  * * *  I N I T I A L I Z E  * * *
*

1 5 0 4  ORG BOTROM
F 0 0 0  3 1 0 0  0 2  1 5 C 6  I N I T  L X I  S P . S T A C K
F 0 0 3  C 0 9 3 F 7  1 5 0 8  C A L L  CRLF
F 0 0 6  2 1 8 0 0 0  1 5 1 0  L X I  H . KE Y W R D  AT P O * E R  ON KEYWRD I S
F 0 0 9  3 E C J  1 5 1 2  M VI  A . 0 C 3 H  P R O B A E L Y  NOT C3
F COB BE 1 5 1 4  CMP M
FCCC C A 2 6 F 0  1 5 1 6  J Z  T E L L  I T  I S  C 3 .  C O N T I N U E
FOOF 7 7  1 5 1 8  MOV M . A N O .  SET I T  TO C3
F 0 1 0  2 1 0 0 4 0  1 5 2 0  L X I  H .  D F T L M T  AND SET C E F A U L T  VA L UE
F 0 1 3  2 2 8 1 0 0  1 5 2 2  SHLD T X T L M T  I N  * T X T L  KT *
F O l f c  3 E F 0  1 5 2 4  M V I  A • B O T R O M . <  I N I T I A L I Z E  RANPNT
F 0 1 b  3 2 C 8 0 0  1 5 2 6  STA RANPNT +1
F O l f c  2 1 0 6 2 0  1 5 2 8  PURGE L X I  h . T E X T + 4  PURGE T E X T  AREA
F 0 I t  2 2 0 0 2 0  1 5 3 C  SHLD T X TU N F
F 0 2 1  2 6 F F  1 5 3 2  M V I  H . O F F H
F 0 2 3  2 2 0 2 2 0  1 5 3 4  S HL D T EXT
F 0 2 O  1 1 2 F F 0  1 5 3 6  T c L L  L X I  C . M S G  T E L L  USER
F 0 2 9  C D 6 5 F 6  1 5 3 8  C A L L  P R T S T G  * * * * * * * * * * * * * * * * * * * * * * *
F 0 2 C  C 3 5 3 F 0  1 5 4 0  JMP RST ART * * * * *  J NP U S E R - I N I T  * * * * *
F 0 2 F  5 4 4 9 4 E 5 « < 2 0  1 5 4 2  MSG DB ' T I N Y  • * * * * * * * * * * * * * * * * * * * * * * *
F 0 3 4  4 2 4 1 5 3 4 9 4 3  1 5 4 3  DB ‘ B A S I C *



F 0 3 S  2 0 5 6 3 3 2 E 3 0  1 5 4 4  DB • V 3 . 0 ' . a C R
F 0 3 E  00 1 5 4 5
F 0 3 F  4 F 4 B  1 5 4 6  O K  D B  • O K  • . SCfi
F C 41 00 1 5 4 8
F 0 4 2  5 7 4 8 4 1 5 4 3 F  1 5 4 9  W H A T  08 • W H A T ? * . S C R  
F 047 00 1551
F 0 48 4 8 4 F 5 7 3 F  15 5 2  H O  W DB 'HC*?' .3CR
F 0 4 C  OD 1 5 5 4
F 0 4 0  S 3 4 F 5 2 5 2 5 9  1 5 5 5  S O R R Y  DB ' S O R R Y * . 3 C R  
F 052 00 1 5 5 7
*
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * *  D I R E C T  C O M M A N D  / T E X T  C O L L E C T E R  ***

*
* TBI P R I N T S  O U T  * O K ( C R ) “ t A N D  T H E N  IT P R O M P T S  " > "  A N D  R E A D S  A L I N E .
* IF T H E  L I N E  S T A R T S  W I T H  A N O N - Z E R O  N U M B E R .  T H I S  N U M B E R  IS T H E  L I N E
* N U M B E R .  T H E  L I N E  N U M B E R  <IN 16 BI T B I N A R Y )  A N D  T H E  R E S T  OF T H E  L I M E  
+ ( I N C L U D I N G  CRI IS S T O R E D  IN T H E  M E M O R Y .  IF A L I N E  W I T H  THE S A M E  
t k Z o f  *U * 0 E R  IS A L H E D Y  T H E R E .  IT IS R E P L A C E D  BY T H E  N E W  O N E .  IF T H E
* R E S T  OF TH E L I N E  C O N S I S T S  OF A C R  ONLY. IT IS N O T  S T O R E D  A N D  A N Y
* E X I S T I N G  L I N E  W I T H  THE S A M E  L I N E  N U M B E R  IS D E L E T E D .  S T ° R E D  A N 0  A N Y

* £ F I eR A L I N E I N S E R T E D .  R E P L A C E D .  OR D E L E T E D .  THE P R O G R A M  L O O P S
* B A C K  A N D  A S K  F O R  A N C T H E R  L I N E .  T H I S  L O O P  W I L L  BE T E R M I N A T E D  W H E N  IT
t ? o A » ! l R E C T » ? E “ ITH Z E R Q  °* N ° L I N E  N U M 8 E R ;  A N D  C O N T R O L  IS T R A N S F E R E D
*
i T I N Y  B A S I C  P R O G R A M  S A V E  A R E A  S T A R T S  A T  T H E  M E M O R Y  L O C A T I O N  L A B E L E D
* T E X T " .  T H E  E N D  OF T E X T  IS M A R K E D  E Y 2 B Y T E S  XX FF. F O L L O W I N G
* ^ E £ S n/-A ?f 2 B V T E S  R E S E R V E D  F O R  T H E  A R R A Y  E L E M E N T  8 ( 0 ) .  T H E  C O N T E N T
* OF L O C A T I O N  LABfcLEO " T X T U N F "  P O I N T S  TO O N E  A F T E R  3 ( 0 ) .

* T H E  M E M O R Y  L O C A T I O N  " C U R R N T "  P O I N T S  TO THE L I N E  N U M B E R  T H A T  IS
* C U R R E N T L Y  B E I N G  I N T E R P R E T E D .  W H I L E  WE A R E  IN T H I S  L C O P  OR W H I L E  WE 
i s h o u l S t p S i n F { 2 g a a o . d i h e c t  c o m m a n d  (s e e  " I E T ™ I i c T i S 5 > ° R “ c 5 r I n ?-
*

!“  IiISfI ill!  RSTA“' tii E;?KfK f!;lSSZ'SL,ZE SI,CK
f oic tfgoSo {III ST, « i D gVo"NT CURR.T-X.INE . . 0
F 0 5 F  2 2 B 0 0 0  1601 S H L D  L O P V A R
F 062 2 2 B 9 0 0  1 6 0 3  S H L D  S T K G O S
F 0 6 5  1 1 3 F F 0  1 6 0 5  LXI D . O K  D E — > S T R I N G

i f ™  C A L L  P R T S T G P R I N T  S T R I N G  U N T I L  C RF 0 6 B  3 E 3 E  1 6 0 9  S T 2  MVI A . * > *  P R O M P T  A N D
^ 9 B F 7  1611 C A L L  G E T L N  R E A D  A L I N E

F 0 7 0  05 1 6 1 3  P U S H  D D E — > E N D  OF L I N E
F o l i  ^ XI D , 8 U F F E R  D E - > B B G I  N N I N G  OF L I N E
F 0 7 7  C D 2 2 F 5  \ t \ l  & ! ±  I U S l K  T E S T  IF "  15 A N U M B E R
F 0 7 H  A , H  H L  = V A L U E  OF T H E  * OR
F Q 7 C  ri h 0 IF NO * W A S  F O U N D
r S Z i :  1 6 2 5  POP 0 BC—> END GF L I N E

$ £ C C F 0  1 6 2 7  J Z  D I R E C T  t  u  l i f
FOfll 7r D B A C K U P  D E  A N D  S A V E
F ° o t l  1 1  \ t V 3 t r l x  S’H VALUE OF LINE * THERE
F 083 la 1 6 3 5  D C X  D
F 0 8 4  7D 1 6 3 7  M O V  A.L
F 0 8 5  12 1 6 3 9  S T A X  D

f II ? O S  164 3 p u I h  0 B C . D E — > B S G I N »  EN D
F C 88 79 1 6 4 5  M O V  A.C
F 08 9 93 16 4 7  SUB E
F 0 8 A  F 5  1 6 4 9  P U S H  PSW A = « OF B Y T E S  IN LI KF
f S s e  o s b 4 F 5  S t e h  £ N D L N  F I N D  t h i s  l I n T i n ^ v e
F 0 8 F  C 2 A 2 F 0  ?-r ̂  A R E A .  D E - > S A V E  A R E A
F 3 S 2  S 3 N Z I N O T  F O U N D .  I N S E R T
P 0 9 2  D5 1 6 5 7  PUSH D Z 2F O IJ NO *  D E L E T E  I T
F o i l  c i 7D F5 o A L L  f n d n x t  s e t  d e - > n e x t  l i n eI  C l  1 6 6 1  POP 8 BC—> L I N E  TG BE DFL F T F H
F Q 9 7  2 A 0 0 2 0  1 6 6 3  L H L D  T X TU N F  H L - > U N F I L L E D  S A VE  AREA



F 0 9 A  CDOOF6 l o 6 5  C A L L  MVUP MOVE UP TO D E L E T E
FOSD 6 0  1 6 6 7  MOV H . B  T X T U N F - > L N F I L L E D  AREA
FOSE 6 5  1 6 6 9  MOV L . C
F 0 9 F  2*: 0 0  2 0  1 6 7 1  SHLO T X T U N F  U PD A TE
F 0 A<i C l  1 5 7 3  S T 3 POP 6 GET R c A D Y  TO I N S E R T
F 0 A 3  2 A 0 0 2 0  1 6 7 5  L H L D  TXTUNF BUT F I R S T  CHECK I F
F GA 6 F I  1 6 7 7  POP PSW T HE  L E N G T H  OF NEW L I N E
F 0 A 7  £ 5  1 6 7 9  PUSH H I S  3 ( L I N E  *  AND C R I
F 0 A 6  F E 0 3  1 6 8 1  C P I  3 T HE N DO NOT I N S E R T
FOAA C A 5 3 F 0  1 6 8 3  J Z  RST ART MUST CL EA R THE STACK
FOAD 6 5  1 6 3 5  ADD L  COMPUTE NEW T X TU N F
FOAE 5 F 1 6 8 7  MOV E . A
FOAF 3 E 0 0  1 6 8 9  M V I  A . O
F O B !  SC 1 6 9 1  ADC H
F 0 B 2  5 7  1 6 9 3  MOV D «A DE —> NEW U N F I L L E D  AREA
F 0 B 3  2 A 6 1 0 0  1 6 9 5  L H L D  T X TL M T  CHECK TO SEE I F  T HERE
F 0 6 6  EB 1 6 9 7  XCHG .
F 0 B 7  CDE D F4  1 6 9 9  C A L L  CGMP I S  ENOUGH SPACE
FOBA D 2 5 D F 5  1 7 0 1  JNC CSORRY S O R R Y .  NC ROOM FOR I T
FOBD 2 2  0 0 t O  1 7 0 3  SHLD T XTU NF  O K ,  U PD ATE T X T U N F
FOCC D1 1 7 0 5  POP D DE—> C L D  U N F I L L E D  AREA
F O C I  C D 0 B F 6  1 7 0 7  C A L L  MVDOWN
F 0 C 4  D1 1 7 0 9  POP D DE—> B E G I N .  H L —>END
F 0 C 5  E l  1 7 1 1  POP H
F 0 C 6  C D 0 0 F 6  1 7 1 3  C A L L  MVUP MOVE NEW L I N E  TO SAVE
F 0 C 9  C 3 6 B F 0  1 7 1 5  JMP S T2  AREA
*
t * * * * * * v * * * *  *>■*** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * *
*
*  * * *  D I R E C T  * * *  & EX EC * * *
*
*  T H I S  S E C T I O N  OF THE CODE T E ST S  A S T R I N G  A G A I N S T  A T A B L E .  WHEN A
*  MATCH I S  F O U N D .  CONTROL I S  T R A N S FE RE D  TO THE S E C T I O N  OF CODE
*  A CC OR D I N G  TO THE T A B L E .
*
V AT ' E X E C * .  D c  SHOULD P O I N T  TO THE S T R I N G  AND HL SHC UL C P O I N T  TO THE
*  T A B L E —1 .  AT • D I R E C T * .  DE SHOULD P C I N T  TC THE S T R I N G .  HL W I L L  BE SET
*  UP TO P O I N T  TO T A B 1 - 1 .  WHI CH I S  THE T A B L E  OF A L L  D I R E C T  AND
*  S T A T E M EN T  COMMA NDS.
*
*  A • . *  I N  THE S T R I N G  W I L L  T E R M I N A T E  THE T E S T  AND TFE P A R T I A L  MATCH
V W I L L  BE C O N S I D E R E D  AS H M A T C H .  E . G . .  * P . * .  • P R . * .  * P R I . * »  * P R I N . * .
*  OR ‘ P R I N T *  W I L L  A L L  MATCH * P R I N T * .
*
*  THE T A B L E  C O N S I S T S  OF AMY NUMBER OF I T E M S .  EA CH I T E M  I S  A S T R I N G  OF
*  C HA R A C T E R S  W I T H  B I T  7 SET TO 0 AND A JUMP ADDRESS STORED H I - L O W  W I T H
*  B I T  7 OF THE H I G H  B Y T E  SET TO 1 .
*
*  END u F  t a b l e  i s  a n  i t e m  « i t h  a JUMP ADD RE SS  O N L Y .  i f  T HE S T R I N G
*  DOES NOT MATCH ANY OF THE OTHER I T f c M S .  I T  W I L L  MATCH T H I S  N U L L  I T E M
*  AS D E F A U L T .
*
FOCC 2 1 C 2 F 7  1 7 4 7  D I R E C T  L X I  H . T A 6 1 - 1  * * *  D I R E C T  * * *
*
FOCF C D ^ 2 F S  1 7 5 0  f c X t C  C A L L  I G N B L K  * * *  EXEC
F 0 D 2  0 5  1 7 5 2  PUSH D SAVE P O I N T E R
F 0 0 3  1A 1 7 5 4  f c X l  L D A X  D I F  FCUND * . *  I N  S T R I N G
F 0 D 4  1 3 1 7 5 6  I N X  D BE FORE ANY M I S M A T C H
F QD5 F E 2 E  1 7 5 8  C P I  * . *  WE D E C L A R E  A MATCH
F 0 D 7  CAFOFO 1 7 6 0  J Z  E X 3
FODA 2 3  1 7 6 2  I N X  F H L — > T ABL E
FODto BE 1 7 6 4  CMP M I F  M A T C H .  T EST  NEXT
FODC C A D 3 F 0  1 7 6 6  J Z  EX1
F OOF J E 7 F  1 7 6 B  M VI  A . 0 7 F H  E L S E .  SEE I F  B I T  7
F 0 E 1  I B  1 7 7 0  OCX D OF T A B L E  I S  S E T .  WHI CH
F 0 E 2  BE 1 7 7 2  CMP M I S  THE JUMP A D D R .  < H I )
F C E 3  D A F 7 F 0  1 7 7 4  JC EX5  C I Y E S .  MATCHED
F O E o  2 3  I  7 7 6  E X 2 I N X  H N C I N Q .  F I N D  JUMP A D D R .
F 0 E 7  3E 1 7 7 8 CMP M
F 0 E 8  D 2 L O F 0  1 7 8 0  JNC t£X2
FOEB 2 3  I 7 0 t z  I N X  H BUMP TO NEXT T A B .  I T E M
FOEC 01 1 7 & 4  POP D RES TO RE S T R I N G  P O I N T E R
FOED C 3 C F F 0  1 7 8 6  JMP EXEC T EST  A G A I N S T  NEX T I T E M
F OF 0 3 E 7 F  1 7 8 8  t  X3 M V I  A . 0 7 F H  P A R T I A L  M A T C H .  F I N D
F OF 2 2 3  1 7 9 C  E X 4  I N X  H JUMP A D D R . .  WHI CH I S



F 0 F 3  BE 1 7 9 2  C M P  M F L A G G E D  BY B I T  7
F OF 4 D 2 F 2 F 0  1 7 9 4  JN C E X 4
p n c l  E X 5  -M0V A, M L O A D  HL W I T H  T H E  J U M P
c S c f  fc INX H A D D R E S S  F R O M  TH E T A B L EF 0 F 9  6E 18 0 0  M O V  L . M  * * * * * * * * * * * * * * * * * *
F O F A  E 6 F F  18 0 2  ANI O F F H  * * * * *  ANI 0 7 F H  * * * * *
F O F C  67 1 8 0 4  M O V  H »A * * * * * * * * * * * * * * * * * *
P O F D  FI 1 8 0 6  P O P  PS * C L E A N  U P  T H E  G A R B A G E
F O F t  E9 1 8 0 8  P C H L  . A N D  ME G C  DO IT

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1 i S T H E  C 0 D E  T0 E X E C U T E  D I R E C T  A N D  S T A T E M E N T  C O M M A N D S .
* C O N T R O L  IS T R A N S F E R E D  TO T H E S E  P O I N T S  V I A  T H E  C O M M A N D  T A B L E  L O O K U P  
I ? 2 F D I R E C T *  A N C  •E X E C  • IN L A S T  S E C T I O N .  A F T E R  T H E  C O M M A N O  IS
* E X E C U T E D .  C O N T R O L  IS T R A N S F E R E D  TO O T H E R  S E C T I O N S  AS F O L L O W S :

* F O R  ‘L I S T * .  • N E K * .  A N D  •S T O P • : G O  B A C K  T O  •R S T A R T  *
* F ° R . R | V A R T * G a  E X E C U T E  T H E  F I R S T  S T O R E D  L I N E  I F  A N Y ;  E L S E  G O  B A C K  T O
* F O R  'GOTO* A N D  * G O S U e * :  GO E X E C U T E  THE T A R G E T  L I N E .
* F O R  • R E T U R N *  A N D  "NEX T* : G O  B A C K  TO S A V E D  R E T U R N  L I N E .
* F O R  A L L  O T H E R S :  IF •C U R R N T  * - >  0, G O  TO ' R S T A R T * .  E L S E  GO E X E C U T E
* N E X T  C O M M A N D .  ( T H I S  IS D O N E  IN ’F I N I S H * . )
*
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * # + ^

* * * *  * * *  S T O P  ** * R U N  It F R I E N D S )  * * *  £ G O T O  * * *

* ' N E * ( C R )• R E S E T S  * T X T U N F  *
*

* * S T OP < C R ) * G O E S  B A C K  TO ’R S T A R T *
*

* ’R U N ( C R ) ’ F I N D S  T H E  F I R S T  S T O R E D  L I N E .  S T O R E  ITS A D D R E S S  <IN
* ’C U R R N T ’ ), A N D  S T A R T  E X E C U T E  IT. N O T E  T H A T  O N L Y  T H O S E
* C O M M A N D S  IN T A B 2  A R E  L E G A L  F O R  S T O R E D  P R O G R A M .

* T H E R E  ARE 3 M O R E  E N T R I E S  IN ’R U N ’:
* ’R U N N X L ’ F I N O S  N £ X T  L I N E .  S T O R E S  ITS A D D R .  A N D  E X E C U T E S  IT.
* ’R U N T S L *  S T O R E S  T H E  A D D R E S S  OF T H I S  L I N E  A N D  E X E C U T E S  IT.
* ' R U N S M L  * C O N T I N U E S  THE E X E C U T I O N  O N  S A M E  L I N E .

* ’G O T O  E X P R ( C R ) *  E V A L U A T E S  T H E  E X P R E S S I O N .  F I N D  T H E  T A R G E T
* L I N E .  A N D  J U M P  TO * R U N T  SL * T O  D O  IT.
*

F O F F  C 0 2 A F 5  1 8 4 7  N E W  C A L L  E N D C H K  * * *  N E W ( C R )  * * *
F 102 C 3 1 B F 0  1 8 4 9  JM P P U R G E

F 1 0 5  C D 2 A F 5  18 5 2  S T O P  C A L L  E N D C H K  * * *  S T O P ( C R )  * * *
F 106 C 3 S 3 F 0  1 8 5 4  J M P  R S T A R T

F 1 0 6  C D 2 A F 5  1 8 5 7  R U N  C A L L  E N D C H K  * * *  RL N ICR) ***
Plot 110220 1859 LXI D .T EX T F I R S T  S A V E C  L I N E♦
Fi l l  2 1 0 0 0 0  18 6 2  R U N N X L  LXI H . O  * * *  R L N N X L  ***
F 1 1 4  C 0 6 C F 5  1 8 6 4  C A L L  F N D L P  F I N D  W H A T E V E R  L I N E  *
F 1 1 7  D A 5 3 F 0  1 8 6 6  JC R S T A R T  C : P A S S E C  T X T U N F .  Q U I T♦
F 1 1 A  EB 1 6 6 9  R U N T S L  X C H G  . * * *  R L N T S L  ***
F 1 1 B  2 2 B 7 0 0  18 71 S H L D  C U R R N T  SE T ’ C U R R N T • - > L I N E  #
F 1 1 E  EB 1 8 7 3  XC HG .
F 1 1 F  13 1 6 7 5  INX 0 B U M P  P A S S  L I N E  »
F 120 13 1 8 7 7  INX D
*
F 121 C D 9 8 F 7  1 8 8 0  R U N S  ML C A L L  C H K I O  ** * R U N S W L  ***
F 1 2 4  2 1 1 2 F 7  1 0 8 2  LX I H . T A 8 2 - 1  F I N D  C O M M A N D  IN TA 82
F 1 2 7  C 3 C F F 0  1 8 6 4  J M P  E X E C  A N C  £ X E C U T t  IT

F 1 2 A  C D 5 B F 3  1 8 8 7  G O T O  C A L L  E X P R  * * *  G O T O  E K P R  * * *
}8 8 ? P U S H  D S A V E  F Q R  E R R O R  R O U T I N EFlcfc C D ^ A F s  18 91 C A L L  E N D C H K  M U S T  F I N C  A CR

C A L L  F N 0 L N  F I N D  TH E T A R G E T  L I N E
£ 2 F A F 5  l a * s A H O W  N O  S U C H  L I N E  0

F “ J P O P  P S " C L E A R  T H E  " P U S H  0 E «
F13fc C 3 1 A F I  1 8 9 9  J M P  R U N T S L  GO D O  IT



*
* * * * * * * * * * * * * * * * * * *  * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * *
*
*  * * *  L I S T  * * *  t  P R I N T  * * *
*
*  L I S T  HAS T H R EE  F O R MS :
*  * L I  S T ( C R ) *  L I S T S  A L L  S AVE D L I N E S
*  ' L I S T  N ( C R ) •  S T A R T  L I S T  AT L I N E  N
*  ' L I S T  N i t  N 2 ( C R ) '  S T A R T  L I S T  AT L I N E  N1 FOR N2  L I N E S  YOU CAN STOP
*  THE L I S T I N G  BY CONT ROL  C KEY
*
*  P R I N T  COMMANO I S  ‘ P R I N T  OR * P R I N T  . . . . ( C R ) *
*  WHERE ' . . . . •  I S  A L I S T  OF E X P R E S I O N S .  F O R M A T S .  A N D / O R  S T R I N G S .
*  T H E S E  I T E M S  A R E S E P E R A T E D  BY COMMAS.
*
*  A FORMAT I S A  POUND S I G N  FOL LOWED BY A N U M B E R .  I T  CONTROLS THE
*  NUMBER OF S P A C E S  THE V A L U E OF A E X P R E S I O N  I S  G O I N G  TO BE P R I N T E D .
*  I T  S T A Y S  E F F E C T I V E  FOR T HE  RES T OF THE P R I N T  COMMAND U N L E S S  CHANGED
*  BY AN O TH ER  F O R M A T .  I F  NO FORMAT I S  S P E C I F I E D ,  8 P O S I T I O N S  W I L L  BE
*  U S E D .
*
*  A S T R I N G  I S  QUOTED I N  A P A I R  OF S I N G L E  QUOTES OR A P A I R  OF DOUBL E
*  Q U O T E S .
*
*  CO NT R OL  C H A R A C T E R S  AND LOWER CASE L E T T E R S  CAN BE I N C L U D E D  I N S I D E  THE
*  Q U O T E S .  A N O T H E U  ( B E T T E R *  WAY OF G E N E R A T I N G  CONTROL CHA R AC T ER S ON
*  T HE  O U T P U T  I S  USE THE UP- ARROW CHA RACT ER F OL LOWE C BY A L E T T E R .  | L
*  MEANS F F ,  | I  MEANS H T .  | G  MEANS B E L L  E T C .
*
*  A ( C R L F )  I S  G E N E R A T E D  A F T E R  THE E N T I R E  L I S T  HAS BE EN P R I N T E D  OR I F
*  THE L I S T  I S  A N U L L  L I S T .  HOWEVER I F  THE L I S T  ENDED W I T H  A COMMA. NO
*  ( C R L F )  I S  G E N E R A T E D .
*
F 1 3 B  C D C F F 5  1 9 3 5  L I S T  C A L L  TSTNUM T E S T  I F  T HERE I S  A  »
F 1 3 E  E 5  1 9 3 7  PUSH H
F 1 3 F  2 1 F F F F  1 9 3 9  L X I  H . O F F F F H
F 1 4 2  C D B B F 5  1 9 4 1  T S TC  • • • • L S I
F 1 4 5  2C 1 9 4 3
F 1 4 6  0 3  1 9 4 4
F 1 4 7  C D C F F 5  1 9 4 5  C A L L  TSTNUM
F 1 4 A  E 3  1 9 4 7  L S I  XT HL
F 1 4 B  C D 2 A F 5  1 9 4 9  C A L L  ENDCHK I F  NC 0 WE GET A 0
F 1 4 E  C 0 6 4 F 5  1 9 5 1  C A L L  FNDLN F I N D  T H I S  OR N EX T L I N E
F 1 5 1  D A 5 3 F 0  1 9 5 3  L S 2  JC RST ART C I P A S S E D  T X T U N F
F 1 5 4  E 3  1 9 5 5  XT HL
F 1 5 5  7C 1 9 5 7  MOV A «H
F 1 5 6  B5 1 9 5 9  ORA L
F 1 5 7  C A 5 3 F 0  1 9 6 1  J Z  RST ART
F 1 5 A  2 8  1 9 6 3  OCX H
F 1 5 B  E3  1 9 6 5  XTHL
F 1 5 C  C D F 2 F 6  1 9 6 7  C A L L  P RT L N  P R I N T  THE L I N E
F 1 5 F  C D 6 5 F 6  1 9 6 9  C A L L  PRTSTG
F 1 6 2  C D 9 8 F 7  1 9 7 1  C A L L  C H K I O
F 1 6 5  C 0 6 C F 5  1 9 7 3  C A L L  F NO LP F I N D  NEX T L I N E
F 1 6 8  C 3 5 1 F 1  1 9 7 5  JMP L S 2  AND LCOP BACK
*
F 1 6 B  OEOa 1 9 7 8  P R I N T  M V I  C . 8  C= # CF SPACES
F 1 6 D  C D B B F 5  I 9 6 0  T STC ^ ' . P R l  I F  N U L L  L I S T  6  « J "
F 1 7 0  3B 1 9 8 2
F 1 7 1  0 6  1 9 8 3
F 1 7 2  C D 9 3 F 7  1 9 6 4  C A L L  CRL F G I V E  C R - L F  AND
F 1 7 5  C 3 2 1 F 1  1 9 8 6  JMP RUNSML C O N T I N U E  SAME L I N E
F 1 7 8  C DB BF5  1 9 8 8  PR1 T S T C  SJCR.PR6 I F  N U L L  L I S T  ( CR )
F 1 7 B  OD 1 9 9 0
F 1 7 C  2 4  1 9 9 1
F 1 7 0  C D 9 3 F 7  1 9 9 2  C A L L  CRL F A L S O  G I V E  C R - L F  ANC
F 1 8 0  C 3 1 1 F 1  1 9 9 4  JMP RUNNXL GO TO N E X T L I N E
F 1 8 3  C DB BF 5 1 9 9 6  P R 2  T STC • * • . PR4 E L S E  I S  I T  F ORMA T?
F 1 8 6  2 3  1 9 9 8
F 1 8 7  OE 1 9 9 9
F 1 8 8  C D 5 B F 3  2 0 0 0  PR 3 C A L L  c X P R  Y E S t  E V A L U A T E  E X P R .
F 1 8 B  3 E C 0  2 0 0 2  M V I  A . O CO H
F 1 8 0  A 5  2 0 0 4  ANA L
F 1 8 E  B4  2 0 0 6  ORA H
F 1 8 F  C 2 F 9 F 5  2 0 0 8  J N Z  OHOW



2 0 1 0  MOV C . L  AND SAVE I T  I N  C
2 0 1 2  JMP PR 5 L OCK FOR MORE TO P R I N T

F 1 9 6  C D 7 4 F 6  2 0 1 4  PR 4 C A L L  QTSTG OR I S  I T  A S T R I N G ?
£ 3 B A F l  2 0 1 6  JMP PR9 I F  N O T .  MUST BE E X P R .

F 1 9 C  CD B B F 5  2 0 1 8  P R 5  TSTC ‘ I ' . P R f l  I F  GO F I N D  NEXT
F 1 9 F  2C 2 0 2 0
F 1 A 0  1 3  2 0 2 1
F 1 A 1  C D S B F a  2 0 2 2  P S 6  T S T C  * . * . P H 7  
F 1 A 4  2C 2 0 2 4  
F 1 A 5  0 8  2 0 2 5
F 1 A 6  3 E 2 0  2 0 2 6  M V I  A t *  •
F 1 A 8  C D 9 5 F 7  2 0 2 8  C A L L  QUTCH
F 1 A B  C 3 A 1 F 1  2 0 3 0  JMP PR6
F 1 A E  C D 0 F F 5  2 0 3 2  PR 7 C A L L  F I N  I N  THE L I S T .
F 1 B 1  C 3 8 3 F 1  2 0 3 4  JMP PR2 L I S T  C O N T I N U E S
F I B 4  C D 9 3 F 7  2 0 3 6  P « 8  C A L L  CR L F L I S T  ENDS
F 1 B 7  C 3 0 9 F 5  2 0 3 8  JMP F I N I S H
F 1 B A  C D 5 B F 3  2 0 4 0  P R 9  C A L L  EXPR E V A L U A T E  THE EXPR
F I B D  C5  2 0 4 2  PUS H 8
F I B f c  C D A E F 6  2 0 4 4  C A L L  PRTNUM P R I N T  THE VALUE
F 1 C 1  C l  2 0 4 6  PUP B
F 1 C 2  C 3 9 C F 1  2 0 4 8  JMP PR 5 MORE TO P R I N T ?  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

*  * * *  GOSUB * * *  t  R ET U R N  * * *
*

*  ' G O S U B  E X P R ; • OR • GOSUB EXPR ( C R ) ‘  I S  L I K E  T HE • G O T O *  COMMAND.
*  E X C E P T  T H AT  THE C U R RE N T T E X T  P O I N T E R .  S T A C K  P O I N T E R  E T C .  ARE SAVE SO
*  T H A T  E X E C U T I O N  CAN BE C CN T I N U f c D  A F TE R  THE S U B R O U T I N E  ‘ R E T U R N * .  I N
*  ORDER T HA T  * 0 0 5 0 8 *  CAN BE NE S TE D  ( A N D  E V E N  R E C U R S I V E ) .  THE SAVE AREA
*  MUST BE S T A C K E D .  THE S T AC K P O I N T E R  I S  S A VE D  I N  ' S T K G O S * .  THE OLD 
I  ! ^ I K 5 2 S '  I S  SAVfcD I N  THE S T A C K .  I F  WE ARE I N  THE M A I N  R O U T I N E .
*  ‘ S T K G O S *  I S  Z ERO  ( T H I S  WAS DONE BY T He " M A I N "  S E C T I O N  OF THE C O D E ) .
*  B U T  WE S T I L L  SA VE  I T  AS A F L A G  FCR NO F U R TH E R  ‘ R E T U R N ' S .

*  ‘ R E T U R N ( C R > ‘  UNDOS E V E R Y T H I N G  T HA T  ‘ GOSUB*  D I D .  AND T HUS RETURN THE
*  E X C UT  I O N  TO THE COMMAND A F T E R  THE MOST RECENT ‘ G O S U B * .  I F  ‘ S T K G O S *
*  I S  Z E R O .  I T  I N D I C A T E S  T H A T  WE NEVER HAD A * G O S U B ‘  ANC I S  T HU S AN 
^  ERR O R •
*
F I C b  C D 3 6 F 6  2 0 7 0  GOSUB C A L L  PUSHA S A V E  THE CURRENT " F O R "
F 1 C 8  C D 5 8 F 3  2 0 7 2  C A L L  EXPR P A R A M ET E RS

2 0 7 4  PUSH D AND T EXT P O I N T E R
2 0 7 6  C A L L  F N D L N  F I N D  THE T A RG ET  L I N E

F 1 C F  C 2 F A F 5  2 0 7 8  J N Z  AHOW NOT T H E R E .  SAY " H O W ? "
F 1 D 2  2 A 8 7 0 0  2 0 8 0  L H L D  CURRNT S AVE CLD
F 1 0 5  E 5  2 0 8 2  PUSH H ‘ C UR R N T *  OLD ‘ S T KG C S *
F 1 D 6  2 A B 9 0 0  2 0 8 4  L H L D  STKGOS
F 1 D 9  E 5  2 0 8 6  PUSH H
F 1 D A  2 1 0 0 0 0  2 0 8 8  L X I  H . O  AND LOAD NEW ONES
F 1D D 2 2 B D 0 0  2 0 9 0  SHLD L OPVAR
F 1 E 0  3 9  2 0 9 2  DAD SP
F 1 E 1  2 2 8 9 0 0  2 0 9 4  S HL D STKGOS
F 1 E 4  C 3 1 A F 1  2 0 9 6  J MP RUN T SL  THEN RUN THAT  L I N E
F 1 E 7  C D 2 A F 5  2 0 9 8  RE T UR N C A L L  ENDCHK T HE RE  MUST BE A CR

2 A B 9 ° 0 2 1 0 0  L H L D  STKGOS OLD STACK P O I N T E R
7S 2 1 0 2  MOV A . H  0 MEANS NOT E X I S T

F 1 E E  B 5  2 1 0 4  ORA L
! H i o  £ £ 3 0 F 5  2 1 0 6  J Z  CWHAT S O .  WE S A Y :  " W H A T ? "

2 1 0 8  SP HL  .  E L S E ,  RES TO RE I T
F 1 F 3  E l  2 1 1 0  RE S TO R  POP H

2 ? 8 9 0 0  2 1 1 2  S HL D STKGOS AND THE OLD ‘ ST KG OS*F 1 F 7  E l  2 1 1 4  POP H
F 1 F 8  2 2 B 7 0 0  2 1 1 6  SHL D CURRNT AND THE CLD ‘ CURRNT*
c J c ?  r i . A C *  P 0 P  °  QL D T E X T  P O I N T E R

£ ? £ £ £ £  2 1 2 0  C A L L  POPA O L D " F O R "  PA RA ME T ER S
F I F F  C 3 0 9 F 5  2 1 2 2  JMP F I N I S H
*
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

*  * * *  p  OR * * *  6. N E X T * * *
*

*  * F  O R • HAS TWO F O R M S :  ‘ FOR V A R = E X P 1  TO E X P 2  S T E P  E X P 3 ‘  AND ‘ FOR
*  V A R = E X P 1  TO E X P 2 *  THE SECOND FORM MEANS THE SAME T H I N G  AS THE F I R S T



*  FORM K I T H  E X P 3 = 1 .  ( I . E . .  W I T H  A S T E P  OF 4 - 1 . 1  T B I  W I L L  F I N D  THE
*  V A R I A B L E  V A R .  AND SET I T S  V A L U E TO T H E  CURRENT VA L UE  OF E X P 1 .  I T
*  A L S O  E V A L U A T E S  E X P 2  AND E X P 3  AND SAVE A L L  T H E S E  TOGETHER W I T H  THE 
+ T E X T  P O I N T E R  E T C .  I N  THE ' F O R *  SAVE A R E A .  WHI CH C O N S I S T S  OF
*  ‘ L O P V A R * .  * L O P I N C • •  ‘ L O P L M T  * .  * L  G P L N • • AND * L O P P T * .  I F  THERE I S
*  A L R E A D Y  S O M E -  T H I N G  I N  THfc SAVE ARE A ( T H I S  I S  I N D I C A T E D  BY A
*  N O N - Z E R O  ‘ L O P V A R * ) .  T HEN THE OLD SAVE ARE A I S  SA VED I N  THE STACK
*  B E F O R E  T HE  N E ■ ONE O V E R W R I T E S  I T .  T B I  W I L L  THEN D I G  I N  THE STACK
*  AND F I N D  OUT I F  T H I S  SAME V A R I A B L E  WAS USED I N  ANOTHER CURR E NT LY
*  A C T I V E  ‘ F O R *  L O O P .  I F  T H AT  I S  THE C A S E .  THEN THE OLD ' F O R *  LOOP I S
*  D E A C T I V A T E D .  ( P U R G E D  FROM THE S T A C K . . )
*
*  " N E X T  VA R *  S E R V E S  AS THE L O G I C A L  ( N O T  N E C E S S A R I L L  Y P H Y S I C A L )  END OF
*  T HE ' F O R *  L O O P .  T HE  CONTROL V A R I A B L E  V A R .  I S  CHECKED W I T H  THE
*  • L  OPV AR * .  I F  T H E Y ARE NOT THfc S A M E .  T B I  D I G S  I N  THE S TACK TO F I N D
*  THE R I G H T  ONE AND PURGES A L L  THOSE THAT  D I D  NOT M A T C H .  E I T H E R  WAY,
*  T b I  THEN A D D S THE • ST EP * TO T H AT  V A R I A B L E  AND CHECK THE R E S U L T  W I T H
*  THE L I M I T .  I F  I T  I S  W I T H I N  THE L I M I T .  CONT ROL  L O C P S  BACK TO THE
*  COMMAND F O L L O W I N G  THE ' F O R * .  I F  O U T S I D E  THE L I M I T .  T HE SAVE ARER I S
*  PURGED AND E X E C U T I O N  C O N T I N U E S .
*
F 2 0 « !  CD 3 6 F 6  3 1 5 6  FUR C A L L  PUSHA S A V E  THE OLD S A VE  AREA
F 2 0 5  C D F 3 F 4  2 1 5 8  C A L L  S E T V A L  SE T THE CONTROL V A R .
F 2 0 8  2 B 2 1 6 0  OCX H HL I S  I T S  ADDRESS
F 2 0 9  2 2 B D 0 0  2 1 6 2  SHLD L OP V AR  S AVE THAT
F 2 0 C  2 1 6 E F 7  2 1 6 4  L X I  H . T A B 4 - 1  USE • E X E C *  TO LOOK
F 2 0 F  C 3 C F F 0  2 1 6 6  JMP EXEC FOR THE XORD » TO •
F 2 1 2  C D 5 B F 3  2 1 6 6  F R1  C A L L  EXPR E V A L U A T E  THE L I M I T
F 2 1 5  2 2 C 1 0 0  2 1 7 0  S HL D L O P LM T  SA VE  THAT
F 2 1 8  2 1 7 4 F 7  2 1 7 2  L X I  H . T A B 5 - 1  USE ' E X E C *  TO LOOK
F 2 1 B  C 3 C F F 0  2 1 7 4  JMP EXEC FOR THE WORD ' S T E P *
F 2 1 E  C D 5 B F 3  2 1 7 6  F R 2  C A L L  EXPR FOUND I T ,  GET ST EP
F 2 2 1  C 3 2 7 F 2  2 1 7 8  JMP F R 4
F 2 2 4  2 1 0 1 0 0  2 1 8 0  F R 3  L X I  H . l  NOT F C U N C ,  SET TO 1
F 2 2 7  2 2  BF 0 0  2 1 8 2  F R 4  S HL D L O P I N C  SAVE T H AT  TOO
F 2 2 A  2 A B 7 0 0  2 1 8 4  L H L D  CURRNT SA VE  CURRENT L I N E  •
F 2 2 D  2 2 C 3 0 0  2 1 8 6  SHLD L O P L N
F 2 3 0  EB 2 1 8 8  XCHG • AND T EXT P O I N T E R
F 2 3 1  2 2 C 5 0 0  2 1 9 0  SHLD L O P P T
F 2 3 4  0 1 0 A 0 0  2 1 9 2  L X I  B . 1 0  D I G  I N T O  ST ACK TO
F  2 3 7 2 A BD 0 0 2 1 9 4  L H L D  L O PV A R F I N D  ‘ L O P V A R *
F 2 3 A  EB 2 1 9 6  XCHG .
F 2 3 B  60  2 1 9 8  MOV H , B
F 2 3 C  6 8  2 2 0 0  MOV L , B H L = 0  NOW
F 2 3 0  3 9  2 2 0 2  DAD SP HERE I S  THE STACK
F 2 3 E  C 3 4 2 F 2  2 2 0 4  JMP F R6
F 2 4 1  0 9  2 2 0 6  F R 5 DAD 8 EACH L E V E L  I S  1 0 DEEP
F 2 4 2  7E 2 2 0 8  F R 6  MOV A . M  GET THAT OLD ‘ L O P V A R '
F 2 4 3  2 3  2 2 1 0  I N X  H
F 2 4 4  8 6  2 2 1 2  ORA M
F 2 4 5  C A 6 2 F 2  2 2 1 4  J Z  F R 7  0 SAYS NC MORE I N  I T
F 2 4 8  7E 2 2 1 6  MOV A . M
F 2 4 9  2 B  2 2 1 8  OCX H
F 2 4 A  BA 2 2 2 0  CMP D SAME AS T H I S  ONE?
F 2 4  8 C 2 4 1 F 2  2 2 2 2  J N Z  F R 5
F 2 4 E  7E 2 2 2 4  MOV A . M  THE OTHER H A L F  7
F 2 4 F  BB 2 2 2 6  CMP E
F 2 5 0  C 2 4 1 F 2  2 2 2 8  J N Z  FR 5
F 2 5 3  EB 2 2 3 0  XCHG . Y E S ,  FOUNC ONE
F 2 5 4  2 1 0 0 0 0  2 2 3 2  L X I  H , 0
F 2 5 7  3 9  2 2 3 4  DAD SP TRY TC MCVE SP
F 2 5 8  4 4  2 2 3 6  MOV B . H
F 2 5 9  4D 2 2 3 8  MOV C . L
F 2 5 A  2 1 0 A 0 0  2 2 4 0  L X I  H . 1 0
F 2 5 D  1 9  2 2 4 2  DAD 0
F 2 5 E  C D 0 B F 6  2 2 4 4  C A L L  MVDOWN AND PURGE 1 0 WORDS
F 2 6 1  F 9  2 2 4 6  SP HL  .  I N  THE S T AC K
F 2 6 2  2 A C 5 0 0  2 2 4 8  F R 7 L H L D  L O P P T J OB O O N E , RES T OR E DE
F 2 6 5  EB 2 2 5 0  XCHG .
F 2 6 b  C 3 0 9 F 5  2 2 5 2  JMP F I N I S H  AND C O N T I N U E
*
F 2 6 9  C D 8 9 F 5  2 2 5 5  N E X T C A L L  TSTV GET ADD RESS OF V A R .
F 2 6 C  D A 3 0 F 5  2 2 5 7  JC QWHAT NO V A R I A B L E .  " W H A T ? "
F 2 6 F  2 2 B B 0 0  2 2 5 9  SHLO VARNXT Y E S .  SAVE I T
F 2 7 2  D5 2 2 6 1  NX1 PUSH D S AVE T EXT  P O I N T E R



F 2 7 3  EB 2 2 6 3  XCHG .
F 2 7 4  2 A B D 0 0  2 2 6 5  L H L D  L OPVAR GET V A R .  I N  ‘ FOR *
F 2 7 7  7C 2 2 6 7  MOV A , H
F 2 7 8  B 5  2 2 6 9  ORA L  0 SAYS NEV ER HAD ONE
F 2 7 9  C A 3 1 F 5  £ 2 7 1  J Z  AWHAT SO WE A S K :  " W H A T ? "
F 2 7 C  COEOF4 2 2 7 3  C A L L  COMP E L S E  HE CHECK THEN
F 2 7 F  C A 8 C F 2  2 2 7 5  J Z  NX2 O K ,  THEY AGREE
F 2 8 2  D1 2 2 7 7  POP D N O .  L E T ' S  SEE
F 2 8 3  C D 1 A F 6  2 2 7 5  C A L L  POPA PURGE CURRENT LOOP
F £ 8 6  2 A B B 0 0  2 2 8 1  L H L D  VARNXT AND PCP CNE L E V E L
F 2 8 9  C 3 7 2 F 2  2 2 8 3  JMP NX1 GO CHECK A G A I N
F 2 8 C  5E 2 2 8 5  N X 2  MOV E . M  COME FERE WHEN AGREED
F 2 8 D  2 3  2 2 8 7  I N X  H
F 2 6 c  5 6  2 2 8 9  MOV D . M  DE = V ALUE OF V A R .
F 2 8 F  2 A 8 F 0 0  2 2 5 1  L H L D  L G P I N C
F 2 9 2  E 5  2 2 9 3  PUSH H
F 2 9 3  7C 2 2 9 5  MOV A . H
F 2 9 4  AA 2 2 9 7  XRA D S = S I G N  D I F F E R
F 2 9 5  7 A 2 2 5 9  MOV A • D A = S I G N  OF DE
F 2 9 6  1 9  2 3 0 1  OAO D ADD ONE STEP
F 2 9 7  F A 9 E F 2  2 3 0 3  JM NX 3 CANNOT OVERFLOW
F 2 9 A  AC 2 3 0 5  XRA H MAY CVERFLOW
F 2 9  B F A C 2 F 2  2 3 0 7  JM NX 5 AND I T  D I D
F 2 9 E  EB 2 3 0 9  NX 3 XCHG .
F 2 9 F  2 A B D 0 0  2 3 1 1  L H L D  L OP V AR  PU T  I T  BACK
F 2 A 2  7 3  2 3 1 3  MOV M , E
F 2 A 3  2 3  2 3 1 5  I N X  H
F 2 A 4  7 2 2 3 1 7  MOV * , D
F 2 A 5  2 A C 1 0 0  2 3 1 S  L H L D  L O PL M T  H L = L I * I T
F 2Afa F I  2 3 2 1  POP PSW OLD HL
F 2 A 9  B7 2 3 2 3  ORA A
F 2 A A  F 2 A E F 2  2 3 2 5  J P  NX4 S T EP  > 0
F 2 A D  EB 2 3 2 7  XCHG ,  S T E P  < 0
F 2 A E  C D E 3 F 4  2 3 2 9  N X 4  C A L L  C KH LD E COMPARE W I T H  L I M I T
F 2 B1  D1 2 3 3 1  POP D RESTORE T E X T  P O I N T E R
F 2 B 2  0 A C 4 F 2  2 3 3 3  JC NX6 O U T S I C E  L I M I T
F 2 B 5  2 A C 3 0 0  2 3 3 5  L H L D  L O P L N  W I T H I N  L I M I T .  GO
F 2 B 8  2 2 8 7 0 0  2 3 3 7  S HL D CURRNT BACK TO THE SAVED
F 2 B 6  2 A C 5 0 0  2 3 3 9  L H L D  L O P P T  ■C U R R N T • AND T E X T
F 2 B E  EB 2 3 4 1  XCHG .  P O I N T E R
F 2 B F  C 3 0 S F 5  2 3 4 3  JMP F I N I S H
F 2 C 2  E l  2 3 4 5  N X 5  POP H O V E R F L O W .  PURGE
F 2 C 3  D1 2 3 4 7  POP D GARBAGE I N  STACK
F 2 C 4  C D 1 A F 6  2 3 4 9  NXfa C A L L  POPA PURGE T H I S  LOOP
F 2 C 7  C 3 0 9 F 5  2 3 5 1  JMP F I N I S H
*
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*
*  * * *  REM * * *  I F  * * *  I N P U T  * * *  e L E T  <& D E F L T ) * * *
*
*  • REM* CAN BE F OL L OWE D  BY A N Y T H I N G  AND I S  I GNO RED 8Y T B I .  T B I  T R E A T S
*  I T  L I K E  AN * I F  * W I T H  A F A L S E  C O N D I T I O N .
*
*  ' I F *  I S  F O L LO WE D  BY AN E X P R .  AS A C O N D I T I O N  AND ONE OR MORE COMMANDS
*  ( I N C L U D I N G  OUTHER M F ' S )  S E P E R A T E D  dY S E M I - C O L O N S .  NOTE T H AT  THE
*  WGRO ' T H E N *  I S  NOT U S E D .  T B I  E V A L U A T E S  THE E X P R .  I F  I T  I S  N O N - Z E R O .
*  E X E C U T I O N  C O N T I N U E S .  I F  THE E X P R .  I S  Z E R O .  THE COMMANDS T H A T
*  F OL L OW S ARE I G N O R E D  AND E X E C U T I O N  C O N T I N U E S  AT  THE N EX T L I N E .
*
*  ‘ I N P U T '  COMMAND I S  L I K E  THE ‘ P R I N T *  COMMAND.  AND I S  FOLLOWED BY A
*  L I S T  OF I T E M S .  I F  THE I T E M  I S  A S T R I N G  I N  S I N G L E  OR DCUBL E O U C T E S .
*  GR I S  AN U P - A R R O W .  I T  HAS THE SAME E F F E C T  AS I N  * P R I N T * .  I F  AN I T E M
*  I S  A V A R I A B L E .  T H I S  V A R I  A EL E NAME I S  P R I N T E D  OUT FOLLOWED BY A
*  C O L O N .  -THEN T B I  W A I T S  FOR AN E X P R .  TO BE T Y P E D  I N .  THE V A R I A B L E  I S
*  T HE N SET TO THE V A L U E OF T H I S  E X P R .  I F  THE V A R I A B L E  I S  PROCEDED BY
*  A S T R I N G  ( A G A I N  I N  S I N G L E  OR DO UBL E Q U O T E S ! .  THE S T R I N G  W I L L  BE
*  P R I N T E D  F OL L OWE D  BY A C O L O N .  T B I  THEN W A I T S  FOR I N P U T  E X P R .  AND
*  SET THE V A R I A B L E  TO THE V A L U E  OF THE E X P R .
*
*  I F  THE I N P U T  E X P R .  I S  I N V A L I D ,  T 8 I  W I L L  P R I N T  " W H A T ? " ,  - H O W ? "  OR
*  " S O R R Y "  AND R E P R I N T  THE PROMPT AND REDO THE I N P U T .  THE E X E C U T I O N
*  W I L L  NOT T E R M I N A T E  U NL E S S  YOU T YPE C O N T R O L - C .  T H I S  I S  HA N DL ED  I N
*  • I N P E R R • .
*
*  ‘ L E T *  I S  F OL L OWE D BY A L I S T  OF I T E M S  SE P ER AT E D BY C C M V A S .  EACH I T E M



*  C O N S I S T S  OF A V A R I A  EL c .  AN EQUAL  S I G N ,  AND AN E X P R .  T B I  E V A L U A T E S
*  THE E X P R .  AND SE T THE V A R I B L E  TO THAT  V A L U E .  T B I  M I L L  A L S O HA N DL E
*  ’ L E T *  COMMAND W IT H O U T  THE »ORC • L E T • •  T H I S  I S  DONE BY • D E F L T • •
*
F 2 C A  2 1 0 0 0 0  2 3  SO REM L X I  H . O  * * *  REM * * *
F 2C C C 3 D 3 F 2  2 3 S 2  JMP I F 1  T H I S  I S  L I K E  • I F  0 *
»
F 2 DO CD 5 b F 3  2 3 9 5  I F F  C A L L  EXPR * * *  I F  * * *
F 2 D 3  7C 2 3 9 7  I F 1  MOV A • H I S  THE E X P R . = 0 ?
F 2 0 4  8 5  2 3 9 9  ORA L
F 2 D 5  C 2 2 1 F 1  2 4 0 1  J N Z  HUNS ML N O .  C O N T I N U E
F 2 0 8  C D 7 F F 5  2 4 0 3  C A L L  F N D S K P  Y E S .  S K I P  REST OF L I N E
F 2 O t  D 2 1 A F 1  2 4 0 5  JNC RUN T SL  AND RUN THE NEXT L I N E
F 2 D L  C 3 5 3 F 0  2 4 0 7  JMP R ST AR T I F  NC N E X T ,  R E - S T A R T
*
F t c l  2 A B B 0 0  2 4 1 0  I N P E R R  L H L D  S T K I N P  * * *  I N P E R R  * * *
F 2 E 4  F 9 2 4 1 2  SP H L .  R E S T O R E  OLD SP
F 2 E 5  c l  2 4 1 4  POP H AND OLD ' C U R R N T *
F 2 E 6  2 2 B 7 0 0  2 4 1 6  SHLO CURRNT
F 2 E 9  01 2 4 1 8  POP 0 AND OLD T E X T  P O I N T E R
F 2 E A  D1 2 4 2 0  POP D REDD I N P U T
*

2 4 2 3  I N P U T  DS 0
F 2 E b  D5 2 4 2 5  I P 1  PUSH D S AVE I N  CAS E OF ERROR
F 2 E C  C D 7 4 F 6  2 4 2 7  C A L L  OT STG I S  N EX T I T E M  A S T R I N G ?
F 2 E F  C 3 1 A F 3  2 4 2 9  JMP I P 8  NO
F 2 F 2  C D 8 9 F 5  2 4 3 1  I P 2  C A L L  T S T V  Y E S .  BUT FOLLOWEO BY A
F 2 F 5  O AO E F3  2 4 3 3  J C I P 5  V A R I A E L E ?  N O .
F 2 F 6  C D 2 C F 3  2 4 3 5  I P 3  C A L L  I P 1 2
F 2 F S  1 1 C A 0 0  2 4 3 7  L X I  D , B U F F E R  P O I N T S  TO BUF FER
F 2 F E  C D 5 6 F 3  2 4 3 9  C A L L  EXPR E V A L U A T E  I N P U T
F 3 0 1  C D 2 A F 5  2 4 4 1  C A L L  ENDCHK
F 3 C 4  0 1  2 4 4 3  POP C O K ,  GET OLD HL
F 3 C 5  c d  2 4 4 5  XCHG ,
F 3 0 6  7 3  2 4 4 7  MOV M , E  S AVE V A L U E I N  V A R .
F 3 0  7 2 3  2 4 4 9  I N X  H
F 3 0 6  7 2  2 4 5 1  MOV V , 0
F 3 0 9  c l  2 4 5 3  I P 4  POP H GET OLD ‘ C URRN T*
F 3 0 A  2 2 5 7 0 0  2 4 5 5  SHLD CURRNT
F 3 0 D  D1 2 4 5 7  POP D AND OLD T E XT  P O I N T E R
F 3 0 E  F I  2 4 5 9  I P 5  POP PSW PURGE J U N K  I N  S TACK
F 3 0 F  C D B B F 5  2 4 6 1  I P 6  T S T C  * . ‘ . I P 7  I S  N E X T C H .  « . • ?
F 3 1 2  2C 2 4 6 3
F 3 1 3  0 3  2 4 6 4
F 3 1 4  C3E.BF2 2 4 6 5  JMP I N P U T  Y E S .  WORE I T E M S .
F 3 1 7  C 3 0 9 F 5  2 4 6 7  I P 7  JMP F I N I S H
F 3 1 A D5 2 4 6 9  I P 8  PUSH D S A V E  FOR • P R T S T G *
F 3 1 E C D 6 9 F 5  2 4 7 1  C A L L  T ST V MUST BE V A R I A B L E  NOW
F 3 1 fc D 2 2 4 F 3  2 4 7 3  J NC I P 1 1
F 3 2 1  C 3 3 0 F 5  2 4 7 5  I P 1 0  JMP QWHAT " W H A T ? "  I T  I S  NOT?
F 3 2 4  4 3  2 4 7 7  I P 1 1  MOV B . E
F 3 2 5  01 2 4 7 9  POP D
F 3 2 6  C D A 3 F 6  2 4 3 1  C A L L  PRTCHS P R I N T  THOSE AS PROMPT
F 3 2 9  C 3 F 8 F *  2 4 6 3  JMP I P 3  Y E S .  I N P U T  V A R I A B L E
F 3 2 C  C l  2 4 8 5  I P 1 2  POP B RETURN ACDRESS
F 3 2 D  0 5  2 4 6 7  PUSH D S AVE T E X T  P O I N T E R
F 3 2 E  EB 2 4 6 9  XCHG ,
F 3<£F 2 A B 7 0 0  2 4 9 1  L H L D  CURRNT A L S O  SAVE ‘ CURRNT*
F 3 3 2  fc5 2 4 9 3  PUSH H
F 3 3 3  2 1 c B F 2  2 4 9 5  L X I  H . I P l  A N E G A T I V E  NUMBER
F 3 3 6  2 2 B 7 C 0  2 4 9 7  SHLD CURRNT AS A F LA G
F 3 3 9  2 1 C 0 0 0  2 4 9 9  L X I  H . O  S A VE  SP TOO
F 3 3 C  3 9  2 5 0 1  DAD SP
F 3 3 0  2 2 3 B 0 0  2 5 0 3  S HL D S T K I N P
F 3 4 C  0 5  2 5 0 5  PUSH 0 OLD HL
F 3 4 1  3 E 2 0  2 5 0 7  M V I  A . ‘  • P R I N T  A SPACE
F 3 4 3  C 5 2 5 0 9  PUSH B
F 3 4 4  C 3 9 B F 7  2 5 1 1  JMP G ET L N AND GET A L I N E
*
F 3 4  7 1A 2 5 1 4  D e F l T  L D A X  D * * *  D E F L T  * * ♦
F 3 4 6  FEOD 2 5 1 6  C P I  SCR E N P T Y  L I N E  I S  OK
F 3 4 A  C A 5 8 F 3  2 5 1 8  J Z  L T 4  E L S E  I T  I S  * L E  T *
*

2 5 2 1  L c T  OS 0 * * *  L E T  * * *
F 3 4 D  C D F 3 F 4  2 5 2 3  L T 2  C A L L  S E T V A L



F 3 5 G  C D 3 B F 5  2 5 2 5  L T 3  T S TC  S E T  VA L UE  TO V A R .
F 3 5 3  2C 2 5 2 7
F 3 5 4  0 3  2 5 2 8
F 3 5 5  C 3 4 D F 3  2 5 2 9  JMP L E T  I T E M  BY I T E M
F 3 5 8  C 3 0 9 F 5  2 5 3 1  L T 4  JMP F I N I S H  U N T I L  F I N I S H
*
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*
*  * * *  EX P R * * *
*
*  • EX PR • E V A L U A T E S  A R I T H M E T I C A L  OR L O G I C A L  E X P R E S S I O N S .
*  < E X P R > : : = < e x p r i >
*  < E X P R 1  X R E L  . O P .  X E X P R 1  >
*  WHERE < R E L • O P . >  I S  ONE OF THE OPE RAT ORS I N  T A B 6  ANC THE R E S U L T  OF
*  T HESE O P E R A T I O N S  I S  1 I F  TRUE AND 0 I F  F A L S E .
*  < E X P R 1 > : :  = < +  OR — ) < E X P R 2 > C ♦  OR - < E X P R 2 > > ( . . . . )
*  WHERE ( )  ARE O P T I O N A L  ANO ( . . . . )  ARE O P T I O N A L  R E P E A T S .
*  < E X P R 2 > : : = < E X P R 3 > ( < *  OR / >  <E X P R3  > ) ( . . . . )
*  < E X P R 3 > : : = < V A R I A 8 L E >
*  < F U N C T I O N >
*  < < E X P H > >
*  < E X P H >  I S  R E C U R S I V E  SO T H A T  V A R I A B L E  CAN HA V E AN < E X P R >  AS
*  i N D E X .  F U N C T I O N S  CAN HAVE AN < E X P R >  AS A R G U M E N T S .  ANO
*  <E XPR 3 >  CAN b E  AN < E X P R >  I N  P A R A N T H E S t .
*
F 3 5 B  C O A 3 F 3  2 5 5 3  EX PR C A L L  EX P R1  * * *  EXPR * * *
F 3 5 E  E 5  2 5 5 5  PUSH H S AVE < E X P R 1 >  V A L U E
F 3 5 F  2 1 7 C F 7  2 5 5 7  L X I  H . T A B 6 - 1  L OO KU P R E L . O P .
F 36«. C 3 C F F 0  2 5 5 9  JMP EXEC GO DO I T
F 3 6 5  C 0 8 E F 3  2 5 6 1  XPR1 C A L L  XPR8  R E L . C F . " >  = "
F 3 6 6  0 8  2 5 6 3  RC » N O .  RETURN H L = 0
F 3 6 9  6F 2 5 6 5  MOV L . A  Y E S .  RETURN H L = 1
F 3 6 A  C 9  2 5 6 7  RE T  .
F 3 6 B  C 0 8 E F 3  2 5 6 9  X P R 2  C A L L  XPR8  R E L . O P . " / * "
F 3 6 E  C8 2 5 7 1  RZ .  F A L S E .  RETURN H L = 0
F 3 6 F  6F 2 5 7 3  MOV L . A  T R U E .  RE T UR N H L = 1
F 3 7 0  C 9 2 5 7 5  RET .
F 3 7 1  C D 8 E F 3  2 5 7 7  X P R3  C A L L  XP R8  R E L . O P . - > -
F 3 7 4  C8 2 5 7 9  RZ .  F A L S E
F 3 7 S  0 8  2 5 8 1  RC .  A L S O  F A L S E .  H L = 0
F 3 7 6  6 F  2 5 8 3  MOV L . A  T R U E .  H L = 1
F 3 7 7  C 9 2 5 8 5  RET ,
F 3 7  8 CD 8 E F 3  2 5 8 7  X P R4  C A L L  XP R8  R E L . O P . * * < = “
F 3 7 B  6 F  2 5 8 9  MOV L . A  S E T  HL=1
F 3 7 C  C6 2 5 9 1  RZ .  R E L .  T R U E .  RETURN
F 3 7 D  0 8  2 5 9 3  RC .
F 3 7 E  6C 2 5 9 5  MOV L . H  E L S E  SET H L = 0
F 3 7 F  C9 2 5 9 7  RET ,
F 3 8 0  C D 8 E F 3  2 5 9 9  X P R 5  C A L L  XP R8  R E L . O P . ' * = “
F 3 8 3  CO 2 6 0 1  RNZ .  F A L S E .  RE T RU N H L = 0
F 3 8 4  6F 2 6 0 3  MOV L . A  E L S E  SET HL = 1
F 3 8 5  C9 2 6 0 5  RET .
F 3 8 6  C D 8 E F 3  2 6 0 7  XP R6  C A L L  XP R8  R E L . 0 P . “ < "
F J 6 9  DO 2 6 0 9  RNC .  F A L S E .  RE T UR N H L = 0
F j a A  6F 2 6 1 1  MOV L t A E L S E  SET H L = 1
F 3 8 B  C9  2 6 1 3  RET .
F 3 8 C  E l  2 6 1 5  XP R7  POP H NOT R E L . C P .
F 3 b D  C9 2 6 1 7  RE T  .  RE T UR N H L = < E X P R l >
F 3 8 E  7 9  2 6 1 S X P R 3  MOV A . C  S U B R O U T I N E  FOR A L L
F 3 b F  E l  2 6 2 1  POP H R E L . O P . ’ S
F 3 9 0  C l  2 6 2 3  POP B
F J 9 1  E 5  2 6 2 5  PUSH H R EV E R S E  TOP CF S T AC K
F 3 9 2  C5  2 6 2 7  PUSH B
F 3 9 o  4 F  2 6 2 9  MOV C . A
F 3 9 4  C D A 3 F 3  2 6 3 1  C A L L  E X P R1  GET 2ND < E X P R 1 >
F 3 9 7  EB 2 6 3 3  XCHG . V A L U E  I N  DE NOW
F 3 9 6  E 3  2 6 3 5  X T HL  1 S T  < E X P R 1 >  I N  HL
F 3 9 9  C D E 3 F 4  2 6 3 7  C A L L  C KH LD E COMPARE 1 S T  W I T H  2ND
F 3 9 C  D1 2 6 3 9  POP D RES T OR E T E X T  P O I N T E R
F 3 9 D  2 1 0 0 0 0  2 6 4 1  L X I  H . O  SE T H L = 0  . A = 1
F 3 A 0  3 E 0 1  2 6 4 3  M V I  A . l
F 3 A 2  C 9  2 6 4 5  RET .
*

F 3 A 3  C D B B F 5  2 6 4 8  E X P R 1  T S T C  • - • . X P 1 1  N E G A T I V E  S I G N ?
F 3 Afc 2D 2 6  5 0



F 3 A 7  0 6  2 6 5 1
F 3 A b  2 1 0 0 0 0  2 6 5 2  L X 1  H . O  Y E S .  F A KE  * 0 - ’
F 3 A B  C 3 0 5 F 3  2 6 5 4  JMP X P 1 6  T R E AT  L I K E  S UB T R A C T
F3Af c C D 8 B F 5  2 6 5 6  X P 11 T STC • ♦ • , X P 1 2  P O S I T I V E  S I G N ?  I GNORE
F j B l  2B 2 6  5 8
F 3 B 2  0 0 2 6 5 9
F 3 B 3  C D D F F 3  2 6 6 0  X P 1 2  C A L L  E X P R 2  1 S T  < E X P R 2 >
F 3 b c  C D B 6 F 5  2 6 6 2  X P 1 3  T STC * + « . X P 1 5  ADD?
F 3 B 9  2B 2 6 6 4
F 3 b A  1 5  2 6 6 5
F 3 8 B  E5  2 6 6 6  PUSH H Y E S .  SAVE VA L UE
F 3 B C  C D D F F 3  2 6 6 8  C A L L  E X P R 2  GET 2ND < E X P R 2 >
F 3 B F  EB 2 6 7 0  X P 1 4  XCHG . 2 ND I N  DE
F 3 C 0  E3  2 6 7 2  X T H L  1 S T  I N  HL
F 3 C 1  7C 2 6 7 4  MOV A , H COMPARE S I G N
F 3 C 2  AA 2 6 7 6  XRA D
F 3 C 3  7 A 2 6 7 8  MOV A . D
F 3 C 4  1 9  2 6 6 0  OAO D
F 3 C 5  0 1  2 b 8 2  POP D RESTORE T E X T  P O I N T E R
F 3 C 6  F A 6 6 F 3  2 6 8 4  JM X P 1 3  1 S T  2ND S I G N  D I F F E R
F j C9 AC 2 6 8 6  XR A H 1 ST  2ND S I G N  EQUAL
F 3 C A  F 2 8 6 F 3  2 6 8 8  J P  X P 1 3  SQ I S  R E S U L T
F o C D  C 3 F 9 F 5  2 6 9 C  JMP QHOW E L S E  WE HAVE OVERFLOW
F 3 0 C  C D 8 B F 5  2 6 9 2  X P 1 5 T STC • - • . X P R 9  S U B T R A C T ?
F 3 D 3  2D 2 b 9 4
F 3 D 4  9 2  2 6 9 5
F 3 0 5  E5  2 6 9 6  X P 1 6  PUSH H Y E S .  SAVE 1ST < E X P R 2 >
F 3 D 6  C D 0 F F 3  2 6 9 6  C A L L  EXPR 2 GET 2ND < E X P R 2 >
F 3 C 9  CDCE F4  2 7 0 0  C A L L  CHGSGN NEGATE
F 3 D C C 3 8 F F 3  2 7 0 2  JMP X P 1 4  AND ACD THEM
*
F 3 D F  C D 4 3 F *  2 7 0 5  EX P  r l2  C A L L  EXPR 3 GET 1 ST  < E X P R 3 >
F 3 E 2  C DB BFS 2 7 0 7  X P 2 1  T S T C  • * , . X P 2 4  M U L T I P L Y ?
F 3 E 5  2A 2 7 0 9
F 3 E 6  2 0  2 7 1 0
F 3 t 7  E5  2 7 1 1  PUSH H Y E S ,  SAVE 1ST
F 3 E 8  C D 4 3 F 4  2 7 1 3  C A L L  EXPR 3 AND GET 2ND < E X P R 3 >
F 3 E 6  0 6  0 0 2 7 1 5  M V I  B . O  C L E A R  B FOR S I G N
F 3 E 0  COCBF 4 2 7 1 7  C A L L  CHKSGN CHECK S I G N
F 3 F 0  E 3  2 7 1 9  X T H L  1 S T  I N  HL
F 3 F 1  C 0 C B F 4  2 7 2 1  C A L L  CHKSGN CHECK S I G N  OF 1ST
F 3 F 4  CB 2 7 2 3  XCHG .
F 3 F 5  E 3 2 7 2 5  XTHL
F 3 F 6  7C 2 7 2 7  MOV A , H I S  H L  > 2 5 5  ?
F 3 F 7  8 7  2 7 2 9  ORA A
F o F b  C A 0 1 F 4  2 7 3 1  J Z  X P 2 2  NO
F 3 F B  7 A 2 7 3 3  MOV A , D Y E S .  HO*  ABOUT DE
F J F C  8 2  2 7 3 5  ORA D
F 3 F 0  E8  2 7 3 7  XCHG .  P U T  SMAL LER I N  HL
F 3 F E  C 2 F A F 5  2 7 3 9  J N Z  AHOW A L S O  > .  K I L L  OVERFLOW
F 4 0 1  7 0  2 7 4 1  X P 2 2  MOV A . L  T H I S  I S  DUMB
F 4 0  2 21 COCO 2 7 4 3  L X I  H . O  C L E A R  R E S U L T
F 4 0 t  8 7  2 7 4 5  ORA A ADD AND COUNT
F 4 0 6  C A 3 5 F 4  2 7 4 7  J Z  X P 2 5
F 4 0 9  1 9  2 7 4 9  X P 2 3  OAO 0
F 4 0 A  D A F A F b  2 7 5 1  JC AHOW OVERFLOW
F 4 0 0  3 0  2 7 5 3  OCR A
F 4 0 t  C 2 C 9 F 4  2 7 5 5  J NZ  X P 2 3
F 4 1 1  C 3 3 5 F 4  2 7 5 7  JMP X P 2 5  F I N I S H E D
F 4 1 4 CO 3 8 F  6  2 7 5 9  X P 2 4  T STC • / • . X P R 9  D I V I O E ?
F 4 1 7  2F 2 7 6 1
F 4 1 b 4 t  2 7 6 2
F 4 1 9  E5  2 7 6 3  PUSH H Y E S ,  SAVE 1ST < E X P R 3 >
F 4 1 A C D 4 3 F 4  2 7 6 5  CAi - L  EXPR 3 AND GET 2ND ONE
F 4 1 0  0 6 0 0  2 7 6 7  M V I  B . O  C L E A R  B FOR S I G N
F 4 I F  CDCB F4  2 7 6 9  C A L L  CHKSGN CHECK S I G N  OF 2ND
F 4 2 2  E 3  2 7 7 1  XT HL  GET 1ST I N  HL
F 4 2 3  CD CbF 4 2 7 7 3  C A L L  CHKSGN CHECK S I G N  OF 1ST
F 4 2 6  c B  2 7 7 5  XCHG ,
F 4 2 7  E3  2 7 7 7  XTHL
F 4 2  b EB 2 7 7 9  XCHG .
F 4 2 9  7 A 2 7 e i  MOV A , O D I V I D E  EV 0 ?
F 4 2  A 8 3  2 7 o  3 ORA c
F 4 ^ b  CA F a F b 2 7 f c 5  J Z  AHOW SAY " H O W ? "
F 4 2 E  C5 2 7  b 7 PUSH fa E L S E  SAVE S I G N



F 4 2 F  C D A E F *  2 7 8 9  C A L L  D I V I D E  USE S O B R C U T I N E
F 4 3 2  6 0  2 7 9 1  MOV H . 8  R E S U L T  I N  HL NOW
F 4 3 3  6 9  2 7 9 3  MOV L . C
F 4 3 4  C l  2 7 9 5  POP e GET S I G N  BACK
F 4 3 b  D1 2 7 9 7  X P 2 5  POP 0 AND T E X T  P O I N T E R
F 4 3 6  7C 2 7 9 9  MOV A »H HL MUST EE ♦
F 4 3 7  B7  2 8 0 1  ORA A
F 4 3 8  F A F 9 F 5  2 8 0 3  JM QHOW E L S E  I T  I S  OVERFLOW
F 4 3 B  7 a  2 8 0 5  MOV A . B
F 4 3 C  6 7  2 8 0 7  ORA A
F 4 3 D  F C C E F 4  2 8 0 9  CM CHGSGN CHANGE S I G N  I F  NEE DED
F 4 4 0  C 3 E 2 F 3  2 8 1 1  JMP XP2 1 L OO K FOR MORE TERMS
*
F 4 4 3  2 1 5 9 F 7  2 8 1 4  L X P R 3  L X I  H • T A d  3 —1 F I N D  F U N C T I O N  I N  T A 8 3
F 4 4 6  C 3 C F F 0  2 8 1 6  JMP EXEC AND GC DC I T
F 4 4 9  C D 8 9 F 5  2 8 1 8  NGTF C A L L  T S T V  N O .  NOT A F U N C T I O N
F 4 4 C  O A 5 4 F 4  2 8 2 0  J C X P 3 2  NOR A V A R I A B L E
F 4 4 F  7 t  2 8 2 2  MOV A . M  V A R I A B L E
F 4 5 0  2 3  2 8 2 4  I N X  H
F 4 5 1  6 6  2 8 2 6  MOV I - ,  M V A L U E  I N  HL
F 4 5 2  6 F  2 d  2 8 MOV L . A
F 4 5 3  C9 2 8 3 0  RET
F 4 5 4  C D C F F 5  2 8 3 2  X P 3 2  C A L L  TSTNUM OR I S  I T  A NUMBER
F 4 5 7  7 8  2 3 3 4  MOV A . B  *  OF D I G I T
F 4 5 6  B7 2 8 3 6  ORA A
F 4 5 9  CO 2 8 3 8  RNZ ,  OK
F 4 5 A  C U B B F 5  2 8 4 0  PARN T S TC  • ( • • X P R O  NO D I G I T .  MUST BE
F 4 5 D  2 8  2 8 4 2
F 4 5 E  0 9  2 3 4 3
F 4 5 F  C D 5 B F 3  2 8 4 4  PA RNP C A L L  EXPR " ( E X P R ) "
F 4 6 2  C D B B F 5  2 8 4 6  T STC * ) ' . X P R 0
F 4 6  5 2 9  2 8 4 8
F 4 6 6  01 2 8 4 9
F 4 6 7  C 9  2 8 5 0  X P R 9  RET .
F 4 o 8  C 3 3 0 F 5  2 8 5 2  XPRO JMP QWHAT E L S E  SAY J " W H A T ? "
*
F 4 6 B  C D 5 A F 4  2 8 5 5  KND C A L L  PARN * * *  R N D ( E X P R )  * * *
F 4 6 E  7C 2 8 5 7  MOV A . H  EX PR MUST 8E ♦
F 4 6 F  B7 2 8 5 9  ORA A
F 4 7 0  F A F 9 F 5  2 8 6 1  JM CHOW
F 4 7  3  B 5  2 8 6 3  ORA L AND N O N - Z E R O
F 4 7 4  C A F 9 F 5  2 8 6 5  J Z  CHOW
F 4 7 7  0 5  2 8 6 7  PUSH D SA VE  BOTH
F 4 7 8  E 5  2 8 6 9  PUSH H
F 4 7 9  2 A C 7 0 0  2 8 7 1  L H L D  RANPNT GET MEMORY AS RANDOM
F 4 7 C  1 1 9 3 F 7  2 8 7 3  L X I  D . R A N E N D
F 4 7 F  CDE D F4  2 8 7 5  C A L L  COMP
F 4 8 2  0 A 8 8 F 4  2 8 7 7  JC RA1 WRAP AROUND I F  L A S T
F 4 8 5  2 1 C 0 F 0  2 8 7 9  L X I  t i . B O T R O M
F 4 8 8  DC 2 8 8 1  R A 1 MOV E . M
F 4 8 9  2 3  2 8 8 3  I N X  H
F 4 8 A  5 6  2 8 8 5  MOV C . M
F 4 8 E  2 2 C 7 0 0  2 8 8 7  SHLD RANPNT
F 4 8f c  d l  2 8 8 9  POP H
t - 4 8 F  c B 2 8 9 1  XCHG .
F 4 9 0  Ci> 2 6 9 3  PUSH B
F 4 9 1  C D A EF 4 2 8 9 5  C A L L  C I V I O E  R N D ( N )  = M G D ( M . N )  + 1
F 4 9 4  C l  2 8 9 7  POP B
F 4 9 5  D l  2 8 9 9  POP D
F 4 9 6  2 3  2 9 0 1  I N X  H
F 4 9 7  C9 2 9  C 3 RET ,
*
F 4 9 8  C D 5 A F 4  2 9 0 6  A£3S C A L L  PARN * * *  A B S ( E X P R )  * * *
F 4 9 b  1 3  2 9 0 8  OCX 0
F 4 9 C  CDC B F4  2 9 1 0  C A L L  CHKSGN CHECK S I G N
F 4 9 F  1 3  2 9 1 2  I N X  C
F 4 A C  C9 2 9 1 4  RET ,
F 4 A 1  2 A 0 0 2 0  2 9 1 6  S I Z E  L H L D  T XTU NF  * * *  S I Z E  * * *
F 4 A 4  D5 2 9 1 8  PUSH D GET Tl -E NUMBER OF F REE
F 4 A 5  fcri 2 9 2 0  XCHG . B Y T E S  BETWEEN ' T X T U N F *
F 4 A 6  t lA 8 1 0 0  2 9 2 2  L H L D  T X T L M T  AND • T X T L M T  •
F 4 A 9  C DC 4 F 4  2 9 2 4  C A L L  SUBDE
F 4 AC 01 2 9 2 6  POP 0
F 4 A D  C9 2 9 2 8  RET .
*



* * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*
*  * * *  D I V I D E  * * *  SUBDE * * *  CHKSGN * * *  CHGSGN * * *  & CKHLCE * * *
*
*  • D I V I D E *  D I V I D E S  HL EY D E .  R E S U L T  I N  B C . R E M A I N D E R  I N  HL
*
*  • S U B D E • S U B T R A C T S  DE FROK HL
*
*  • C HKSGN • C HE C K S  S I G N  OF H L .  I F  - f , NO C H A N G E .  I F  CHANGE S I G N  AND
*  F L I P  S I G N  OF B .
*
*  • C H G SG N• CHNGES S I G N  OF HL AND B U N C O N D I T I O N A L L Y .
*
*  • C K H L  D E ’  C H E C K S  S I G N  OF HL AND D E .  I F  D I F F E R E N T .  H L  AND DE ARE
*  I N T E R C H A N G E D .  I F  SAME S I G N ,  NOT I N T E R C H A N G E D .  E I T H E R  C A S E .  HL DE
*  ARE THEN COMPARED TO SET THE F L A G S .
*
F 4 A t  E 5  2 9 4 8  D I V I O E  PUSH H * * *  D I V I D E  * * *
F 4 A F  6C 2 9 5 0  MOV L , H  D I V I D E  H BY DE
F 4 B 0  2 6 0 0  2 9 5 2  M V I  H . O
F 4 B 2  C D B 9 F 4  2 9 5 4  C A L L  DV1
F 4 b 5 41 2 9 5 6  MOV 8 . C  SA VE  R E S U L T  I N  B
F 4 8 6  7D 2 9 5 3  MOV A . L  ( R E M A I N D E R ♦ L ) / DE
F 4 B 7  E l  2 9 6 0  POP H
F 4 B 6  6 7  2 9 6 2  MOV ( - . A
F 4 8 9  OEFF 2 9 6 4  DV1 MVI  C . - l  R E S U L T  I N  C
F 4 B B  OC 2 9 6 6  CV<: I N R  C DUMB R O U T I N E
F 4 BC C D C 4 F 4  2 9 6 8  C A L L  SUBDE D I V I D E  BY SUB TRA CT
F 4 B F  D 2 B B F 4  2 9 7 0  J NC DV 2 AND COUNT
F 4 C 2  1 9  2 9 7 2  OAC C
F 4 C 3  C9 2 9 7 4  RET .
*
F 4 C 4  7D 2 9 7 7  SUBDE MOV A . L  * * *  SUBDE * * *
F 4 C 5  5 3  2 9 7 9  SUB E S UB T R A C T  DE FROM
F 4 C 6  6F 2 9 6 1  MOV L . A  HL
F 4 C 7  7C 2 9  6 3 MOV A . H
F4Cfc 9A 2 9 8 5  SBB D
F 4 C 9  6 7  2 9 8 7  MOV H . A
F 4 C A  C9  2 9 8 9  RET .
*
F 4 C 6  7C 2 9 9 2  CHKSGN MOV A . H  * * *  CFKSGN * * *
F 4 C C  B7 2 9 9 4  OHA A CHECK S I G N  OF HL
F 4CG  FO 2 9 S 6  RP . I F  CHANGE S I G N
*
F 4 C E  7C 2 9 9 9  CHGSGN MOV A . H  * * *  CHGSGN * * *
F 4 C F  8 5  3 0 0 1  ORA L
F 4 D 0  C6 3 0 0 3  RZ .
F 4 D 1  7C 3 0 0 5  MOV A . H
F 4 D 2  F 5  3 0 0 7  PUSH PSK
F 4 D J  2 F  3 0 0 9  CMA .  CHANGE S I G N  OF HL
F 4 D 4  6 7  3 0 1 1  MOV H . A
F 4 D 5  7D 3 0 1 3  MOV A . L
F 4 D 6  2 F  3 0 1 5  CMA .
F 4 D 7  6 F  3 0 1 7  MOV L . A
F 4 D 6  2 3  3 0 1 9  I N X  H
F 4 0 9  F I  3 0 2 1  POP P S *
F 4 0 A AC 3 0 2 3  XRA H
F 4 D 6  F 2 F 9 F 5  3 0 2 5  J P  OHO*
F 4 D E  7 8  3 0 2 7  MOV A , a  AND ALSO F L I P  B
F 4 D F  EEbO 3 0 2 9  XR1 0 8 0 H
F 4 E 1  4 7  3 0 3 1  MOV B . A
F 4 E 2  C9 3 0 3 3  RET ,
*
F 0 E 3  7C 3 0 3 6  CK HL OE  MOV A , H
F 4 E 4  AA 3 0 3 6  XRA D SAME S I G N ?
F 4 E 5  F 2 E 9 F 4  3 0 4 C  J P  CK1 Y E S .  COMPARE
F 4 E 8  EB 3 0 4 2  XCHG .  N O .  XCH AND COMP
F 4 E 9  CDE D F4  3 0 4 4  CK1 C A L L  COMP
F 4 E C  C9 3 0 4 6  RET .
*
F 4ED 7C 3 0 4 9  COMP MOV A . H  * * *  CCMP * * *
F 4 E E  8A 3 0 5 1  CMP D COMPARE t -L K I T H  DE
F 4 E F  CO 3 0 5 3  RNZ .  RET URN CCRRECT C AND
F 4 F 0  70  3 0 5 5  MOV A . L  Z F LA GS
F 4 F 1  8 6  3 0 5 7  CMP E BUT OLD A I S  L O S T



F 4 F 2  C*» 3 0 5 9  RET .
*
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*
*  * * *  S E T V A L  * * *  F I N  * * *  ENDCHK * * *  & ERROR ( & F R I E N D S )  * * *

*  " S E T V A L "  E X P E C T S  A V A R I A B L E .  FOLLOWEO BV AN E Q U A L  S I G N  AND T HE N AN
*  E X P R .  I T  E V A L U A T E S  THE E X P R .  ANO SET THE V A R I A B L E  TO T H A T  V A L U E .

*  " F I M "  C HE C K S  THE ENO OF A COMMAND.  I F  I T  ENDED W I T H  E X E C U T I O N
*  C O N T I N U E S .  I F  I T  ENDED W I T H  A C R . I T  F I N D S  THE NEXT L I N E  AND
*  CU N T I N U E  FROM T H E R E .
£
*  " E N D C H K "  CH E CK S I F  A COMMAND I S  ENDED W I T H  C R .  T H I S  I S  R E Q U I R E D  I N
*  C E R T A I N  COMMANDS.  ( G O T O .  R E T U R N .  AND STOP E T C . )
*
*  " E R R O R "  P R I N T S  THE S T R I N G  P O I N T E D  BY DE ( ANO  ENDS W I T H  C R ) .  I T  T HE N
*  P R I N T S  THE L I N E  P O I N T E D  BY ’ C U R R N T • W I T H  A " ? "  I N S E R T E D  AT  WHERE THE
*  OLO T E X T  P O I N T E R  ( S H O U L D  BE ON TOP OF T H E  S T A C K I  P O I N T S  T O .
*  E X E C U T I O N  OF TB I S  ST O PP E D AND T B I  I S  R E S T A R T E D .  HOWEVER.  I F
*  ' C U R R N T *  - >  ZERO ( I N D I C A T I N G  A D I R E C T  C O M M A N D ) .  THE D I R E C T  COMMAND
*  I S  NOT
*  P R I N T E D .  AND I F  ' C U R R N T '  - >  N E G A T I V E  » ( I N D I C A T I N G  ' I N P U T *
*  COMMAND.  THE I N P U T  L I N E  I S  NCT P R I N T E D  AND E X E C U T I O N  I S  NOT
*  T E R M I N A T E D  BUT  C O N T I N U E D  AT  * I N P E R R * .
*

*  R E L A T E D  TO • E R R O R '  ARE T HE  F O L L O W I N G :  * Q WHAT * SA VE S T EXT  P O I N T E R  I N
*  S TACK AND GET  MESSAGE " W H A T ? "  * A WHA T * J U S T  GET MESSAGE " W H A T ? "  AND
*  JUMP TO ‘ E R R O R * .  ‘ Q SORRY*  AND ‘ A S OR RY *  DO SAME K I N D  OF T H I N G .
*  • QHOW• AND * AHOW * I N  THE ZERO PAGE S E C T I O N  A L S O DO T H I S
*

F h F 3  C D 8 9 F 5  3 0 9 3  S E T V A L  C A l L  T S T V  * * *  S E T V A L  * * *
F 4 F 6  D A 3 0 F 5  3 0 9 5  JC GWHAT " W H A T ? "  NO V A R I A B L E
F 4 F 9  E 5  3 0 9 7  PUSH H S A V E  ADORESS OF V A R .
F 4 F A  C D B B F 5  3 0 9 9  T S TC  ‘ = ‘ . S V 1  PA SS  S I G N
F 4 F D  3D 3 1 0 1
F 4 F E  OD 3 1 0 2
F 4 F F  C D 5 B F 3  3 1 0 3  C A L L  EXPR E V A L U A T E  E X P R .
F 5 0 2 4 4  3 1 0 5  MOV B i H  V A L U E  I N  BC NOW
F 5 0 3  4D 3 1 0 7  MOV C . L
F 5 0 4  E l  3 1 0 9  POP H GET ADDRESS
FSOE 71 3 1 1 1  MOV M . C  S AVE VA LUE
F 5 0 6  2 3  3 1 1 3  I N X  H
F 5 0 7  7 0  3 1 1 5  MOV M . B
F 5 0 8  C9  3 1 1 7  RE T  .
*

F £ 0 9  C D 0 F F 5  3 1 2 0  F I N I S H  C A L L  F I N  CHECK END OF COMMAND
F 5 0 C  C 3 3 0 F 5  3 1 2 2  SV1  JMP QWHAT P R I N T  " W H A T ? "  I F  WRONG
*

F 5 0 F  C D B B F 5  3 1 2 5  F I N  T S TC  * ; ' . F I 1  * * *  F I N  ♦ * *
F 5 1 2  38 3 1 2 7
F 5 1 3  0 4  3 1 2 8

P 0 P  PSW " ; " *  PURGE RET A D D R .
F 5 1 5  C 3 2 1 F 1  3 1 3 1  JMP RUNSML C O N T I N U E  SAME L I N E
F 5 1 b  C DB BF5  3 1 3 3  F I  1 T S T C  £ C R , F I 2  NOT I S  I T  C R ?
F E 1 B  0 0  3 1 3 5
F S I C  0 4  3 1 3 6
£ 5 1 0  F I  3 1 3 7  POP PSW Y E S ,  PURGE RET A D D R .
F 5 1 1  C 3 1 I F 1 3 1 3 9  JMP RUNNXL RUN NEXT L I N E
F 5 2 1  C9 3 1 4 1  F 1 2 RET .  E L S E  RETURN TO C A L L E R
w
F 5 2 2  1A 3 1 4 4  I G N B L K  L D A X  D * * *  I G N B L K  * * *
F 6 2 3  F E 2 0  3 1 4 6  C P I  * * I G N OR E B L A N K S
F 5 2 5  CO 3 1 4 8  RNZ .  I N  T E X T  ( WHERE D E - > )
F 5 2 6  1 3  3 1 5 0  I N X  D AND RETURN THE F I R S T
F 5 2 7  C 3 2 2 F 5  3 1 5 2  JMP I G N B L K  N O N - B L A N K  C H A R .  I N  A
*
F 5 2 A C D 2 2 F 5  3 1 5 5  ENDCHK C A L L  I G N B L K  * * *  ENDCHK * * *
F 5 2 0  F E OD 3 1 5 7  C P I  «iCR END W I T H  CR?
F a 2 F  C6 3 1 5 9  RZ . O K .  E L S E  S A Y :  " W H A T ? "

F 5 3 0  0 5  3 1 6 2  QWHAT PUSH 0 * * *  QWHAT * * *
F 5 3 1  1 1 <*2F0 3 1 6 4  AWHAT L X I  D , WHAT * * *  AWHAT * * *
F b 3 4  C D 9 3 F 7  3 1 6 6  ERROR C A L L  CRLF
F 5 3 7  C D 6 5 F 6  3 1 6 8  C A L L  PRT ST G P R I N T  ERROR MESSAGE



F 5 3 A  2 A B 7 0 0  3 1 7 0  LHLL.  CURRNT GET CURRENT L I N E  *
F S 3 D  E 5  3 1 7 2  PUSH H
F 5 3 E  7E 3 1 7 *  MOV A . M  CHECK THE VALUE
F 5 3 F  2 3  3176 I N X  H
F 5 4 C  B6 317a ORA M
F E 4 1  01 3ieO POP D
F S 4 2  C A 2 O F 0  3 1 6 2  J Z  T E L L  I F  Z E R O ,  J U S T  RES TA RT
F 5 4 5  7E 3 1 6 4  MOV A . M  I F  N E G A T I V E ,
F 5 4 o  8 7  3 1 8 6  ORA A
F 5 4 7  F A E 1 F 2  3 1 8 b  JM I N P E R R  REDO I N P U T
F 5 4 A  C D F 2 F 6  3 1 9 C  C A L L  P k T L N  E L S E  P R I N T  THE L I N E
F 5 4 D  C l  3 1 9 2  POP B
F E 4 E  41 3 1 5 4  MOV B . C
F 5 4 F  C D A 3 F 6  3 1 9 6  C A L L  PRTCHS
F £ 5 2  3 E 3 F  31-58 M V I  A . * ? '  P R I N T  A " 7 "
F 5 5 4  C D 9 S F 7  3 2 0 C  C « L L  OUTCH
F 5 5 7  C D 6 S F 6  3 2 0 2  C A L L  PR T ST G  L I N E
F 5 5 A  C 3 2 6 F 0  3 2 0 4  JMP T E L L  T HEN R ES T A R T
F 5 5 D  0 5  3 2 0 6  OSORR Y PUSH D * * *  CSORRY * * *
F 5 5 E  1 1 4 D F 0  3 2 0 8  ASORRV L X I  D . S U R R Y  * * *  ASORRY * * *
F S o l  C 3 3 4 F S  3 2 1 0  JMP ERROR
*
* * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*
*  * * *  F N D L N  ( &  F R l c N O S )  ± + *
*
*  • F N O L N • F I N D S  A L I N E  W I T H  A G I V E N  L I N E  *  ( I N  H L )  I N  THE T E X T  SAVE
*  A R E A .  DE I S  USED A s  THE T E X T  P O I N T E R .  I F  THE L I N E  I S  F O U ND ,  DE
*  W I L L  P O I N T  TU THE B E G I N N I N G  OF T H AT  L I N E  ( I . E . .  T HE  LCW B Y T E  OF THE
*  L I N E  # > .  AND F L A G S  ARE NC t  I .  I F  THAT L I N E  I S  NOT T HE RE  AND A L I N E
*  W i T H  A H I G H E R  L I N E  « I S  F O U N D ,  DE P O I N T S  TO T H E R E  ANO F L A G S  ARE NC £
*  N Z .  I F  WE R EA C H E D  THE END OF T E X T  SAVE ARE AND CANNOT F I N D  THE
*  L I N E .  F L A G S  ARE C & NZ .  • F N D L N *  W I L L  I N I T I A L I Z E  DE TC THE B E G I N N I N G
*  OF THE T E X T  S A VE  AREA TO ST A RT  THE S E A R C H .  SOME CTHER E N T R I E S  OF
*  T H I S  R O U T I N E  W I L L  NOT I N I T I A L I Z E  DE AND DO THE S E A R C H .  * F N O L P  •
*  W I L L  S T A RT  W I T H  OE AND SE ARCH FOR THE L I N E  * .  ‘ F N C N XT  * W I L L  BUMP DE
*  BY 2 .  F I N D  A CR AND THEN ST A RT  S E A R C H .  • F N D S K P • USE CE TO F I N D  A
*  C R .  AND T HEN ST RA RT  S E A R C H .
*
F 5 6 4  7C 3 2 3 2  F N D L N  MOV A . H * * *  F NDL N * * *
F 5 6 5  8 7  3 2 3 4  ORA A CHECK S I G N  OF HL
F o 6 6  F A F 5 F 5  3 2 3 6  JM QHOW I T  CANNOT BE -
F 5 6 9  1 1 0 2 2 0  3 2 3 8  L X I  D . T E X T  I N I T .  T E X T  P C I N T E R
*
F 5 6 C  1 3  3 2 4 1  F N D L P  I N X  0 I S  I T  EOT MARK?
F 5 6 D  1A 3 2 4 3  L D A X  D
F 5 6 t  I B  3 2 4 5  CCX D
F 5 6 F  8 7  3 2 4 7  ADD A
F 5 7 0  Ob 3 2 4 9  RC .  C . N Z  P A SS E D END
F 5 7 1  1A 3 2 5 1  L O AX  D WE D I D  N C T .  GET BY TE 1
F 5 7 2  5 5  3 2 5 3  SUB L I S  T H I S  THE L I N E ?
F 5 7 3  4 7  3 2 5 5  MOV 6 . A CCMPARE LCW ORDER
F 5 7 4  1 3  3 2 5 7  I N X  D
F 5 7 5  1A 3 2 5 5  L D A X  D GET BYTE 2
F 57 fc  9C 3 2 6 1  SBd  H COMPARE H I G H  ORDER
F 5 7 7  0 A 7 E F S  3 2 6 3  JC F L 1 N O .  NCT THERE YET
F 5 7 A  I B  3 2 6 5  DCX D E L S E  WE E I T H E R  FOUND
F 5 7 t i  BO 3 2 6 7  ORA e I T .  CR I T  I S  NOT THERE
F 5 7 C  C9 3 2 6 9  RET .  N C . Z t F G U N D ;  N C . N Z t N O
*
F 5 7 D  1 3  3 2 7 2  F NON X T I N X  C F I N D  NEXT L I N E
F a 7 t  1 3 3 2 7 4  F L 1 I N X  D J U S T  P A SS E D B Y TE  1 t  2
*
F 5 7 F  1A 3 2 7 7  F N D S K P  L D A X  D * * *  F N D S K P  * * *
F 5 8 0  FEOD 3 2 7 9  C P I  SCR TRY TC F I N D  CR
F 5 a 2  C 2 7 E F 5  3 2 8 1  J N Z  F L 1 K E EP  L O O K I N G
F S b S 1 3 3 2 8 3  I N X  0 FOUNO CR . S K I P  OVER
F £ 6 6  C 3 6 C F S  3 2 8 5  JMP F N D L P  CHECK I F  END OF TEXT
*
F 5 8 5  C 0 2 2 F 5  3 2 8 6  T 5 T V  C A L L  I G N 6 L K  * * *  TSTV * * *
F 5 6 C  0 6 4 0  3 2 9 0  S U I  * a *  T EST  V A R I A B L E S
F s b E  0 6  3 2 9 2  RC . C : N O T  A V A R I A B L E
F 5 b F  C 2 A 6 F 5  3 2 9 4  J N Z  TV1 NOT " S "  ARRAY
F 5 9 2  1 3 3 2 9 6  I N X  D I T  I S  THE " S "  ARRAY
F 5 9 3  C D 5 A F 4  3 2 9 8  C A L L  PARN S SHOULD BE FOLLOWED



F 5 9 6  2 9  3 3 0 0  DAD H BY ( E X P R )  AS I T S  I N D E X
F 5 9 7  0 A F 9 F 5  3 3 0 2  JC QH0W I S  I N D E X  TOO B I G ?
F 5 9 A  0 5  3 3 0 4  T S T B  PUSH 0 W I L L  I T  F I T ?
F 5 9 B  EB 3 3 0 6  XCHG .
F 5 9 C  C D A 1 F 4  3 3 0 8  CA LC S I Z E  F I N D  S I Z E  OF F RE E
F 5 9 F  C D E DF 4  3 3 1 0  C A L L  COMP AND CHECK THAT
F S A 2  D A 5 E F 5  3 3 1 2  J C  ASORRY I F  N O T .  SAY " S O R R Y "
F 5 A 5  C D 5 F F 6  3 3 1 4  C A L L  LOCR I F  F I T S .  GET ADD RESS
F 5 A 8  1 9  3 3 1 6  OAO D OF d ( E X P R )  AND PU T  I T
F 5 A 9  0 1  3 3 1 8  POP C I N  HL
F S A A  C9  3 3 2 0  RET  , C F L A G  I S  C L E A RE D
F S A b  F E 1 B  3 3 2 2  T V l  C P I  2 7  NOT a .  I S  I T  A TO Z?
F SAD 3F 3 3 2 4  CMC , I F  NOT RET URN C F L A G
F 5 A E  D8 3 3 2 6  RC .
F S A F  1 3  3 3 2 8  I N X  D I F  A THRCUGH Z
F SBC 2 1 6 1  CO 3 3 3 0  L X I  K . V A R B G N - 2
F 5 B 3  0 7  3 3 3 2  RLC ,  HL —> WAR I  A B L E
F S & 4  8 5  3 3 3 4  ADD L RET URN
F 5 B 5  6 F  3 3 3 6  MOV L . A  W I T H  C F L A G  C L E A R E D
F 5 B 6  3 E 0 0  3 3  36 M V I  A . O
F S B 8  8C 3 3 4 0  ADC H
F 5 6 9  6 7  3 3 4 2  MOV H . A
F 5 B A  C9 3 3 4 4  RET ,
*

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*
*  * * *  T S T C H  * * *  T STN UM * * *
*
*  T S T C H  I S  USED TO T E S T  THfc NEX T N O N - B L A N K  C HA R AC T ER  I N  THE T E X T
*  < P 0 I N T E D  BY D E )  A G A I N S T  THE CHA RACT ER T H A T  FOLLOWS THE C A L L .  I F
*  T H EY  DO NOT M A T C H .  N B Y T E S  OF CODE W I L L  0 E S K I P P E D  O V E R .  WHERE N I S
*  BE TWEEN 0 AND 2 5 5  AND I S  STORES I N  T HE  SECOND BY TE F O L L O W I N G  T HE
*  C A L L .
*
*  T STN UM I S  USED TO CHECK WHETHER THE T E X T  ( P O I N T E D  BY OE)  I S  A
*  N U M B E R .  I F  A NUMBER I S  F OU N O.  B W I L L  BE N O N - Z E R O  AND HL W I L L
*  C O N T A I N  THE V A L U E ( I N  B I N A R Y )  CF THE N U M e E R .  E L S E  B AND HL ARE 0 .

F 5 B B  E 3  3 3 6 2  T S T C H  X T H L  * * *  T S TC F  * * *
F b b C  C D 2 2 F 6  3 3 6 4  C A L L  I G N 9 L K  I G N O R E  L E A D I N G  B L A N K S
F 5 B F  B t  3 3 6 6  CMP M AND TEST THE C HA RACT ER
F 5 C 0  2 3  3 3 6 8  I N X  H COMPARE THE B Y TE  T H AT
F 5 C 1  C A C B F 5  3 3 7 0  J Z  T C I  F OL LO WS THE C A L L  I N S T .
F 5 C 4  C5  3 3 7 2  PUSH B W I T H  THE T E X T  ( D E - > I
F S C 5 4 £  3 3 7 4  MOV C . M  I F  NOT = .  ADD THE 2ND
F 5 C 6  OoOC 3 3 7 6  M V I  B . O  B Y T E  THAT FOLLOWS THE
F S C 6  0 9  3 3 7 8  DAD B C A L L  TO THE OLD PC
F 5 C 9  C l  J 3 8 0  POP B I . E . .  DO A R E L A T I V E
F 5 C A  1 3  3 3 8 2  OCX 0 JUMP I F  NOT =
F 5 C 6  1 3  3 3 8 4  T C I  I N X  D I F  = ,  S K I P  THOSE B Y T E S
F SCC 2 3  3 3 8 6  I N X  H AND C O N T I N U E
F 5 C D  E3  3 3 8 6  X T H L
F 5 C E  C9 3 3 9 0  RET ,
*

F 5 C F  2 1 0 0 0 0  3 3 9 3  T STN UM L X I  h . O  * * *  TSTNUM * * *
F 5 D 2  4 4  3 3 9 5  MOV & . H  T E S T  I F  THE T EXT  I S
F 5 D 3  C D 2 2 F 5  3 3 9 7  C A L L  I G N B L K  A NUMBER
F a D 6  F L 3 C  3 3 9 9  T N I  C P I  * 0 *  I F  N O T .  RETURN 0 I N
F s D 8  D8 3 4 0 1  RC .  B AND HL
F 5 0 9  F c 3 A  3 4 0 3  C P I  0 3 A H  I F  N U M B E R S .  CONVERT
F SDB DO 3 4 0 5  RNC .  TO B I N A R Y  I N  HL AND
F 5 0 C  3 E F 0  3 4 0 7  M V I  A . O F O H  SE T B TO I  OF D I G I T S
F SDL A4  3 4 0 9  ANA H I F  H > 2 5 5 .  THERE I S  NO
F S DF  C 2 F 9 F 5  3 4 1 1  J NZ  CHOW ROOM FOR N EX T D I G I T
F 5 E 2  0 4  3 4 1 3  I N R  B B COUNTS *  OF D I G I T S
F 5 E 3  C5  3 4 1 5  PUSH B
F 5 E 4  4 *  3 4 1 7  MOV B . H  H L = 1 0 * H L * ( NEW D I G I T )
F 5 E 5  4D 3 4 1 9  MOV C . L
F 5 E 6  2 9  3 4 2 1  DAD H WHERc 1 0 *  I S  DONE BY
F S E 7  2 9  3 4 2 3  DAD H S H I F T  AND ADD
F 5 E 8  0 9  3 4 2 5  DAD 0
F 5 E 9  2 9  3 4 2 7  DAD H
F S E A  1A 3 4 2 9  L D A X  D AND ( D I G I T )  I S  FROM
F 5 E 6  1 3  3 4 3 1  I N X  D S T R I P P I N G  THE A S C I I
F SEC E 6 0 F  3 4 3 3  A N I  OOFH CODE



F 5 E E  8 5  3 4 3 5  ADD L
F 5 E F  6 F  3 4 3 7  MOV L . A
F 5 F 0  3 E 0 0  3 4 3 9  M V I  A . O
F 5 F 2  6C 3 4 4  i  ADC H
F E F 3  6 7  3 4 4 3  MOV H . A
F S F 4  C l  3 4 4 5  POP B
F 5 F 5  1A 3 4 4 7  L D A X  D DO T H I S  D I G I T  A F T E R
F 5 F 6  F 2 D 6 F 5  3 4 4 9  J P  T N I  D I G I T .  S S AYS OVERFLOW
F 5 F 9  D5 3 4 5 1  QHOW PUSH D * * *  ER R OR :  " H O W ? "  * * *
F 5 F A  1 1 4 8 F 0  3 4 5 3  AHOW L X I  D.HOW
F 5 F 0  C 3 3 4 F 5  3 4 5 5  JMP ERROR
*
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
4
*  * * *  MVUP * * *  MVDUWN * * *  PCP A * * *  fc PUSHA * * *
*
*  • M V U P • MOVES A BL OCK UP FROM WHERE D E - >  TO WHERE B C - >  U N T I L  DE =  HL
*
*  • M VD OW N'  MOVES A BL OCK DOWN FROM WHERE D E - >  TO WHERE H L - >  U N T I L  DE =
* BC
*
*  * P O P A • R E S T O R E S  T HE  ' F O R *  L O OP  V A R I A B L E  S AVE AREA FROM THE ST ACK
*
*  • P U S H A • S T A C K S  THE ' F O R *  L OOP V A R I A B L E  SA VE  ARE A I N T O  T HE S TACK
*
F 6 0 0  C O E D F 4  3 4 7 4  MVUP C A L L  COMP * * *  MVUP * * *
F 6 0 3  C 8  3 4 7 6  RZ .  DE = H L . RETURN
F 6 0 4 1A 3 4 7 8  L O A X  0 GET ONE BY TE
F 6 0 S  0 2  3 4 8 0  S T A X  B MOVE I T
F 6 0 6  1 3  3 4 8 2  I N X  D I N C R E A S E  BOTH P O I N T E R S
F 6 0 7  0 3  3 4 8 4  I N X  B
F 6 0 8  C 3 0 0 F 6  3 4 8 6  J MP  MVUP U N T I L  DONE 
4
F 6 0 B  7 8  3 4 8 9  MVDOWN MOV A . B  * * *  MVDOWN * * *
F 6 0 C  9 2  3 4 9 1  SUB 0 T E S T  I F  CE = BC
F 6 0 D  C 2 1 3 F 6  3 4 9 3  J N Z  MD1 N O ,  GO MOVE
F 6 1 0  7 9  3 4 5 5  MOV A . C  M A Y B E ,  OTHER BY T E?
F 6 1 1  9 3  3 4 9 7  SUB E
F 6 1 2  C8 3 4 9 9  RZ .  Y E S .  RETURN
F 6 1 3  I B  3 5 0 1  MO1 DCX D E L S E  MOVE A BYTE
F 6 1 4  2 B  3 5 0 3  DCX h  BUT F I R S T  DECREASE
F 6 1 S  1A 3 5 0 5  L D A X  D BOTH P O I N T E R S  AND
F 6 1 6  7 7  3 5 0 7  MOV M, A THEN DO I T
F 6 1 7  C 3 0 B F 6  3 5 0 9  JMP MVDOWN L OOP BACK 
4
F 6 1 A  C l  3 5 1 2  PQPA POP B BC = RETURN A D D R •
F 6 I B  E l  3 5 1 4  POP H RES TO RE L O P V A R .  BUT
F 6 1 C  2 2 B D 0 0  3 5 1 6  S HL D L O PV A R = 0  MEANS NO MORE
F 6 1 F  7C 3 5 1 8  MOV A , H
F 6 2 0  8 5  3 5 2 0  ORA L
F 6 2 1  C A 3 4 F 6  3 5 2 2  J Z  PP1 Y E P .  GO RETURN
F 6 2 4  E l  3 5 2 4  POP H N O P .  RESTCRE OTHERS
F 6 2 5  2 2 B F 0 0  3 5 2 6  SHL D L O P I N C
F 6 2 8  E l  3 5 2 b  POP H
F 6 2 5  2 2 C 1 0 0  3 5 3 0  SHL D L OPL MT
F 6 2 C  E l  3 5 3 2  POP H
F 6 2 D  2 2 C 3 0 0  3 5 3 4  SHL D L O P L N
F 6 3 0  E l  3 5 3 6  POP H
F 6 3 1  2 2 C 5 0 0  3 5 3 8  SHL D L O P P T
F C 3 4  C5  3 5 4 0  P P 1 PUSH 0 BC = RETURN A D D R .
F 6 3 5  C9 3 5 4 2  RET .
*
F 6 3 6  2 1 5 2 0 1  3 S 4 5  PUSHA L X I  H . S T K L M T  * * *  PUSHA * * *
F 6 3 9  C D C E F 4  3 5 4 7  C A L L  CHGSGN
F 6 3 C  C l  3 5 4 9  POP 8 B C = R E  TURN ADDRESS
F 6 3 D  3 9  3 5 5 1  DAD SP I S  S T A C K  NEAR THE TOP?
F 6 3 E  D 2 5 D F 5  3 5 5 3  JNC CSORHY Y E S ,  SORRY FOR T H A T .
F 6 4 1  2 A B D 0 0  3 5 5 5  L H L D  L O PV A R  E L S E  SAVE LOOP V A R . S
F 6 4 4  7C 3 5 5 7  MOV A , H BUT I F  L O P V A R  I S  0
F 6 4 5  3 5  3 5 5 9  ORA L T HAT  W I L L  BE A L L
F 6 4 6  C A 5 C F 6  3 5 6 1  J Z  PU1
F 6 4 9  2 A C 5 0 0  3 5 6 3  L H L D  L O P P T  E L S E .  MORE TO SAVE
F 6 4 C  E 5  3 5 6 5  PUSH H
F 6 4 D 2 A C 3 0 0  3 5 6 7  L H L D  L O P L N
F 6 5 0  E 5  3 5 6 9  PUSH H



F 6 5 1  2 A C 1 0 0  3 5 7 1  L H L D  L OP LM T
F 6 5 *  E 5  3 5 7 3  PUSH H
F 6 5 5  2 A B F 0 0  3 5 7 5  L H L D  L Q P I N C
F 6 5 8  £ 5  3 5 7 7  PUSH H
F 6 5 9  2 A B D 0 0  3 5 7 9  L H L D  L C P V AR
F 6 5 C  E5  3 5 8 1  PU1  PUSH H
F 6 5 0  C5 3 5 6 3  PUSH B BC = RET URN A D D R .
F 6 5 E  C9 3 5 8 5  RET  .
F 6 5 F  2 A 0 0 2 0  3 5 8 7  LQ CR L H L D  T X TU N F
F 6 6 2  2 B  3 5 8 9  OCX h
F 6 6 3  2 B  3 5 9 1  OCX H
F 6 6 4  C 9  3 5 9 3  RET  .
*
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*
*  * * *  P R T S T G  * * *  QTS TG  * * *  P R T N U H  * * *  & P R T L N  * * *
*
*  ‘P R T S T G *  P R I N T S  A S T R I N G  P O I N T E D  8 Y  D E .  I T  ST OP S P R I N T I N G  AND
*  R E T UR NS  TO C A L L E R  WHEN E I T H E R  A CR I S  P R I N T E D  OR WHEN THE NEXT B Y T E
*  I S  Z E R O .  R E G .  A ANC 0 ARE C H A N G E D .  R E G .  DE P O I N T S  TO WHAT FOL LOWS
*  THE CR OR TO T HE Z E R O .
*
*  • Q T S T  G * L O O K S  FOR U P - A R R O * .  S I N G L E  Q U O T E .  OR D O U BL E Q U G T E .  I F  NONE
*  OF T H E S E .  R ET U R N  TO C A L L E R .  I F  U P - A R R O W .  OUT PUT  A CONTROL
*  C H A R A C T E R .  I F  S I N G L E  OR DO UB LE  Q U O T E .  P R I N T  T H E  S T R I N G  I N  THE QUOTE
*  AND DEMANDS A M A T C H I N G  U N Q U O T E .  A F T E R  THE P R I N T I N G  T l - E  NEXT 3  BY TE S
*  OF THE C A L L E R  I S  S K I P P E D  CVER I U S U A L L Y  A JUMP I N S T R U C T I O N ) .
*
*  ' P R T N U M *  P R I N T S  THE NUMBER I N  H L .  L E A D I N G  B L A N K S  ARE ADOED I F
*  N EE D E D  TO P A D THE NUMBc R OF S PACE S TO T HE  NUMBER I N  C .  HOWEVER.  I F
*  THE NUMBER OF D I G I T S  I S  L ARG ER T HAN THE « I N  C ,  A L L  D I G I T S  ARE
*  P R I N T E D  A N Y W A Y .  N E G A T I V E  S I G N  I S  A L S O  P R I N T E D  ANC COUNTED I N .
*  P O S I T I V E  S I G N  I S  N O T .
*
*  • P R  T L N • F I N D S  A S A V E D  L I N E .  P R I N T S  T HE  L I N E  *  AND A S P A C E .
*
F 6 6 5  9 7  3 6 2 0  P R T S T G  SUB A * * *  P f i T S T G  *  + *
F 6 6 6  4 7  3 6 2 2  PS1  MOV B . A
F 6 6 7  1A 3 6  2 4  P S 2  L D A X  D GET A C HA RACT ER
F 6 6 8  1 3  3 6 2 6  I N X  D BUMP P O I N T E R
F 6 6 9  B8  3 6 2 8  CMP B SAME AS CLD A7
F 6 6 A  C 8  3 6 3 0  RZ .  Y E S .  RETURN
F 6 6 B  C D 9 5 F 7  3 6 3 2  C A L L  CUTCH E L S E  P R I N T  I T
F 6 6 E  FEOD 3 6 3 4  C P I  SCR WAS I T  A CR?
F 6 7 0  C 2 6 7 F 6  3 6 3 6  J N Z  P S 2 N O .  NEXT
F 6 7 3  C 9 3 6 3 8  RET .  Y E S .  RETURN
*
F 6 7 4  C D B B F5  3 6 4 1  QTSTG T S TC  * " * , G T 3  * * *  QTSTG * * *
F 6 7 7  2 2  3 6 4 3
F 6 7 8  OF 3 6 4 4
F 6 7 9  3 E 2 2  3 6 4 5  M V I  A . • •• • I T  I S  A "
F 6 7 B  C D 6 6 F 6  3 6 4 7  QT1 C A L L  PS1 P R I N T  U N T I L  ANOTHER
F 6 7 E  FEOD 3 6 4 9  Q T 2  C P I  8CR WAS L A S T  ONE A CR?
F 6 6 0  E l  3 6 5 1  PUP H RETURN ACORESS
F 6 8 1  C A 1 1 F I  3 6 5 3  J Z  RUNNXL WAS C R .  RUN NEXT L I N E
F 6 8 4  2 3  3 6 5 5  I N X  H S K I P  3 B Y T E S  ON RETURN
F 6 8 5  2 3  3 6 5 7  I N X  H
F 6 8 6  2 3  3 6 5 9  I N X  H
F 6 8 7  E9  3 6 6 1  PCHL .  RETURN
F 6 8 8  C D 8 B F 5  3 6 6 3  G T 3  T STC 0 2 7 H . Q T 4  I S  I T  A h ?
F 6 8 B  2 7  3 6 6 5
F 6 8 C  0 5  3 6 6 6
F 6 8 D  3 E 2 7  3 6 6 7  M V I  A . 0 2 7 H  Y E S .  DO SAME
F 6 8 F  C 3 7 8 F 6  3 6 6 9  JMP QT1 AS I N  "
F 6 9 2  C D B B F5  3 6 7 1  Q T 4  T S T C  0 5 E H . Q T 5  I S  I T  AN U P- A RRO W?
F 6 9 5  5E 3 6 7 3
F 6 9 6  OB 3 6 7 4
F 6 9 7  1 A 3 6 7 5  L D A X  D Y E S .  CONVERT CHA RACT ER
F 6 9 8  c E 4 0  3 6 7 7  X R I  0 4 0 H  TO C O N T R C L - C H .
F 6 9 A  C D 9 5 F 7  3 6 7 9  C A L L  CUTCH
F 6 9 D  1A 3 6 8 1  L D A X  0 J U S T  I N  CASE I T  I S  A CR
F 6 9 E  1 3  3 6 8 3  I N X  0
F 6 9 F  C 3 7 E F 6  3 6 8 5  JMP QT2
F 6 A 2  C9  3 6 8 7  QT 5 RET .  NONE CF ABC VE
F 6 A 3  7B 3 6 e 9  P R T CH S MOV A . E



F 6 A 4  B8 3 6  91 CMP 6
F 6 A 5  C8 3 6 9 3 RZ ,
F 6 A 6  1A 3 6 S 5  L O AX  D
F 6 A 7  C D 9 5 F 7  3 0 9 7  C A L L  CUTCH
F 6 A A  1 3  3 6 9 9  I N X  C
F b A B  C 3 A 3 F 6  3 7 0 1  JMP PRTCHS
*

3 7 0 4  PRTNUM OS 0 * * *  PRTNUM * * *
F 6 A E  0 6 0 0  3 7 0 6  P N 3  M VI  B . O  B = S I G N
F 6 B 0  C D CB F 4  3 7 0 8  C A L L  CHKSGN CHECK S I G N
F 6 B 3  F 2 B 9 F 6  3 7 1 0  J P  PN4 NO S I G N
F C B 6  0 6 2 0  3 7 1 2  MVI  e . * - *  B = S I G N
F 6 B 8  0 0  3 7 1 4  DCR C T A KE S  SPACE
F 6 B 9  0 5  3 7 1 6  PN4  PUSH 0
F 6 B A  1 1 0 A 0 0  3 7 1 6  L X I  0 . 1 0  O E C I W A L
F 6 B D  0 5  3 7 2 0  PUSH 0 S AVE AS A F L A G
F 6 B E  OD 3 7 2 2  OCR C C = SP A C E S
F 6 0 F  C5  3 7 2 4  POSH B S AVE S I G N  6 SPACE
F 6 C 0  C 0 A E F 4  3 7 2 6  PN 5 C A L L  D I V I D E  O E V I D E  HL  BY 1 0
F 6C 3 7 8  3 7 2 8  MOV A . d  R E S U L T  0 7
F 6 C 4  81 3 7 3 0  ORA C
F 6 C 5  C A 0 0 F 6  3 7 3 2  J Z  PN6 Y E S .  ME COT A L L
F 6 C 8  E 3  3 7 3 4  XTHL  N O .  SAVE R EM A I N D E R
F 6 C 9  2D 3 7 3 6  DCR L AND CCUNT SPACE
F 6 C A  £ 5  3 7 3 8  PUSH H HL I S  OLC BC
F 6 C B  6 0  3 7 4 0  MOV H . B  MOVE R E S U L T  TO BC
F 6 C C  6 9  3 7 4 2  MOV L . C
F 6 C D  C 3 C 0 F 6  3 7 4 4  JMP PN5 AND D I V I O E  BY 10
F 6 D 0  C l  3 7 4 6  PN 6 P J P  B WE GOT A L L  D I G I T S  I N
F 6 D 1  OD 3 7 4 8  PN7  OCR C THE STACK
F 6 D 2  7 9  3 7 5 C  MOV A . C  L OOK AT SP ACE COUNT
F 6 D 3  0 7  3 7 5 2  ORA A
F 6 D 4  F A D F F 6  3 7 5 4  JM PN8 NO L E A D I N G  B L A N K S
F 6 0 7  3 E 2 0  3 7 5 6  M V I  A , *  • L E A D I N G  B L A NK S
FfcOS C D 9 5 F 7  3 7 E 8  C A L L  OLTCH
F 6 D C  C 3 D 1 F 6  3 7 6 0  JMP PN7 MCRE7
F CDF 7 3  3 7 6 2  PN8  MOV A . 6 P R I N T  S I G N
F 6 E 0  B7 3 7 6 4  ORA A
F 6 E 1  C 4 9 5 F 7  3 7 6 6  CNZ CUTCH MAYBE -  CR N UL L
F 6 E 4  5 0  3 7 6 8  MOV E . L  L A S T  R EM A I N D E R  I N  E
F C E 5  7B 3 7 7 0  P N 9  MOV A . E CHECK D I G I T  I N  E
F 6 £ 6  F EO A 3 7 7 2  C P I  10 1 0  I S  F L # G  FOR NO MORE
F 6 E 8  0 1 3 7 7 4  POP D
F 6 E 9  C8  3 7 7 6  RZ . I F  S C .  RETURN
F 6 E A  C 6 3 0  3 7 7 8  A D I  * C *  E L S E  COVERT TO A S C I I
F 6 E C  C D 9 5 F 7  3 7 8 0  C A L L  CUTCH AND P R I N T  THE D I G I T
F 6 E F  C 3 E 5 F 6  3 7 8 2  JMP PN9 GO B * C K  FOR MORE

F 6 F 2  1A 3 7 8 5  P R T L N  L D A X  D * * *  P R T L N  * * *
F f cF 3  6 F 3 7 8 7  MOV L . A  LOW ORDER L I N E  »
F 6 F 4  1 3  3 7 8 9  I N X  D
F 6 F 5  1A 3 7 9 1  L O A X  D H I G H  CRD E R
F 6 F 6  6 7  3 7 9 3  MOV H . A
F 6 F 7  1 3  3 7 9 5  I N X  D
F 6 F 8  OE 0 4  3 7 9 7  M V I  C . 4  P R I N T  4 C I G I T  L I N E  *
F 6 F A  C 0 A E F 6  3 7 9 9  C A L L  PRTNUM
F 6 F D  3 c 2 0  3 8 0 1  M VI  A . *  • FOL LOWED BY A B LA N K
F OFF C D 9 5 F 7  3 8 0 3  C A L L  CUTCH
F 7 0 2  C9 3 8 0 5  RET .
*
*
F 7 0 3  4C 4 9 5 3 5 4  3 8 0 9  TAB1 I T E M  " L I S T * . L I S T  D I R E C T  COMMANDS
F 7 0 7  F 1 3 B  3 8 1 1
F 7 0 9  4 E 4 5 5 7  3 8 1 2  I T E M  ' N E W * . N E W
F 7 0 C  F O F F  3 8 1 4
F 7 OE 5 2 5 5 4 E  3 8 1 5  I T E M  ' R U N ' . R U N
F 7 1 1  F 1 0 B  3 8 1 7
F 7 1 3  4E 4 5 5 8 5 4  3 8 1 6  T A B 2  I T E M  ' N E X T * . N E X T  D I R c C T / S T A T E M E N T
F 7 1 7  F 2 6 9  3 3 2 0
F 7 1 9  4 C 4 5 5 4  3 8 2 1  I T E M  ' L E T * . L E T
F 7 1 C  F 3 4 D  3 8 2 3
F 7 1 E 4 9 4 6  3 8 2 4  I T E M  ' I F ' . I F F
F 7 2 0  F 2 D 0  3 8 2 6
F 7  2 2  4 7 4 F 5 4 4 F  3 8 2 7  I T E M  • G O T O ' . G C T O
F 7 2 6  F 1 2 A  3 8 2 9



F 7 2 8  4 7  4 F  5 3 5 5 4 2  3 8 3 0  I T E M  • GOSUB* . GOSUB
F 7 2 D  F 1 C 5  3 8 3 2
F 7 2 F  5 2 4 5 5 4 5 5  3 8 3 3  I T E M  • R E T U R N • ,  RETURN
F 7 3 3  5 2 4 E F 1 E 7  3 8 3 5
F 7 3 7  5 2 4 5 4 0  3 8 3 6  I T E M  * R E M * . R E M
F 7 3 A  F 2 C A  3 8 3 8
F 7 3 C  4 6 4 F 5 2  3 8 3 9  I T E M  • F O R * . F O R
F 7 3 F  F 2 0 2  3 8 4 1
F 7 4 1  4 9 4 E 5 0 5  5 5 4  3 8 4 2  I T E M  • I N P U T * , I N P U T
F 7 4 6  F 2 E B  3 8 4 4
F 7 4 8  5 0 5 2 4 9 4 E 5 4  3 8 4 5  I T E M  • P R I  N T • , PR1 NT
F 7 4 D  F 1 6 B  3 8 4 7
F 7 4 F  5 3 5 4 4 F  5 0  3 8 4 6  I T E M  * S T O P * . S T a P
F 7 5 3  F I  0 5  3 8 5 C
F 7 5 5  F 7  5 7  3 8 5 1  I T E M  .MOREC

* * * * * * * * * * * * * * * * * * * * * *
F 7 5 7  C 3 4 7 F 3  3 8 5 3  MOREC JMP D E F L T  * * *  JMP USE R -C OMM AN D * * *

* * * * * * * * * * * * * * * * * * * * * *  
F 7 5 A  5 2 4 E 4 4  3 8 5 5  T A 6 3  I T E M  * R N D * . R N C  F U N C T I O N S
F 7 5 0  F 4 6 B  3 8 5 7
F 7 5 F  4 1 4 2 5 3  3 8 5 8  I T E M  * A B S * . A B S
F 7 6 2  F 4 9 8  3 8 6 0
F 7 6 4  5 3 4 9 5 A 4 5  3 8 6 1  I T E M  ' S I Z E * . S I Z E
F 7 6 6  F 4 A 1  3 3 6 3
F 7 6 A  F 7 6 C  3 8 6 4  I T E M  .MOREF

* * * * * * * * * * * * * * * * * * * * * * *

F 7 6 C  C 3 4 9 F 4  3 8 6 6  MOREF JMP NO TF * * *  JMP U S E R - F U N C T I  0 N * * *
* * * * * * * * * * * * * * * * * * * * * * *  

F 7 6 F  S 4 4 F  3 8 6 8  T A B 4  I T E M  ‘ T O ^ . F R l  " F O R "  COMMAND
F 7 7 1  F 2 1 2  3 8 7 0
F 7 7 3  F 5 3 0  3 8 7 1  I T E M  .QWHAT
F 7 7 5  5 3 5 4 4 5 5 0  3 8 7 3  T A B 5  I T E M  * S T E P * . F R 2  " F O R "  COMMAND 
F 7 7 9  F 2 1 E  3 8 7 5
F 7 7 B  F 2 2 4  3 8 7 6  I T E M  , F R 3
F 7 7 D  3 E 3 0  3 8 7 8  T A 8 6  I T E M  * >  = * , X P R 1  R E L A T I O N  OPERATORS
F 7 7 F  F 3 6 5  3 8 8 0
F 7 B 1  2 3  3 8 8 1  I T E M  * * * , X P R 2
F 7 8 2  F 3 6 B  3 6 8 3
F 7 8 4  3E 3 8 6 4  I T E M  * > * , X P R 3
F 7 8 5  F 3 7 1  3 8 8 6
F 7 8 7  3D 3 8 8 7  I T E M  * = * . X P R 5
F 7 8 8  F 3 8 0  3 8 8 9
F 7 8 A  3 C 3 D  3 8 9 0  I T E M  • < = * . X P R 4
F 7 8 C  F 3 7 8  3 8 9 2
F 7 8 E  3C 3 8 9 3  I T E M  « < * , X P R 6
F 7 OF F 3 6 6  3 8 9 5
F 7 9 1  F 3 8 C  3 8 9 6  I T E M  . X P R 7

3 8 9 8  RANENO EQU *
*
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*
*  * * *  I N P U T  O U T P U T  R O U T I N E S  * * *
*
*  USER MUST V A R I F  Y A N C / U R  M O D I F Y  T HESE R O U T I N E S
*
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*
*  * * *  C R L F  * * *  OUTCH * * *
*
*  C R L F  W I L L  O U T PU T  A C R .  ONLY A £• F L A G S  MAY CHANGE AT RETURN
*
*  OUTCH W I L L  OUT PUT  T HE CH A RA CT E R I N  A .  I F  THE CHA RACT ER I S  C R . I T
*  H I L L  AL SO  OUTPUT A L F  ANC THREE N U L L S .  F L A G S  MAY CHANGE AT R E T U R N ,
*  OTHER R E G I S T E R S  DC N C T .
*
*  * * *  C H K I O  * * *  G E T L N  * * *
*
*  C H K I O  CH E CK S TO SEE I F  T H ERE I S  ANY I N P U T .  I F  NO I N P U T .  I T  RET URNS
*  W I T H  Z F L A G .  I F  T HE RE  I S  I N P U T ,  I T  F U RT HE R  CHECKS WHETHER I N P U T  I S
*  C O N T R O L —C • I F  NOT C O N T R O L - C .  I T  RET URNS THE C HA R AC T ER  I N  A W I T H  Z
*  F L A G  C L E A R E D .  I F  I N P U T  I S  C O N T R O L - C .  C H K I C  JUMPS TO ' I N I T *  AND W I L L
*  NOT R E T U R N .  ONYL A (, F L A G S  MAY CHANGE AT R E T U R N .
*
*  " G E T L N *  R E A D S  A I N P U T  L I N E  I N T O  ' B U F F E R * .  I T  F I R S T  PROMPT T HE
*  C HA RACT ER I N  A ( G I V E N  EY THE C A L L E R ) ,  THEN I T  F I L L S  THE THE BUF F ER



*  AND E C H O S .  6 C A K —SP ACE I S  USED TO O E L E T E  THE L A S T  CHA RAT ER ( I F  THERE
*  I S  O N E ) .  CK S I G N A L S  THE END OF THE L I N E .  AND CAUSE • G ET L N • TO
*  R E T U R N .  WHEN B U F F E R  I S  F U L L ,  ' G E T L N *  W I L L  A CC E P T  B A C K - S P A C E  OR CR
*  ONL Y AND W I L L  I G N O R E  ( A N D  W I L L  NOT E C H O)  OTHER C H A R A C T E R S .  AFTER
*  T HE I N P U T  L I N E  I S  STORED I N  THE B U F F E R ,  TWO MORE E Y T E S  OF F F  ARE
*  A L S O S T O R t D  AND DE P O I N T S  TO THE L A S T  F F .  A 6 F L A G S  ARE A L S O
*  CHANGED AT  R E T U R N .
*
F 7 9 3  3EOO 3 9 3 7  C R L F  M V I  A . O O D H  CR I N  A

* * * * * * * * * * * * * * * * * * * * *
F 7 9 5  C 3 D 6 F 7  3 9 3 9  OUTCH JMP a OUTS * * *  JMP U S E R - O U T P U T  * * *

* * * * * * * * * * * * * * * * * * * * *
F 7 9 6  C 3 E C F 7  3 9 4 1  C H K I O  JMP a i N a  * * *  JMP U S E R - I N P U T  * * * *

* * * * * * * * * * * * * * * * * * * * *
F 7 9 6  1 1 C A 0 0  3 9 4 3  G E T L N  L X I  0 . BUF FER * * * * *  M C D I F Y  T H I S  * * * * *

* * * * * * * * * * * * * * * * * * * * *
F 7 9 E  C D 9 5 F 7  3 9 4 5  G H  C A L L  OUTCH PROMPT OR ECHO
F 7 A 1  C D 9 8 F 7  3 9 4 7  G L 2  C A L L  C H K I O  GET A CHARACT ER
F 7 A 4  C A A 1 F 7  3 9 4 9  J Z  G L 2 W A I T  FOR I N P U T
F 7 A 7  FEOA 3 9 5 1  C P I  i L F
F 7 * 9  C A A 1 F 7  3 9 5 3  J Z  GL2
F 7 A C  1 2  3 9 5 5  G L 3  STAX 0 S A V E  C H .
F 7 A D  FEOfa 3 9 5 7  C P I  0 0 8 H  I S  I T  B A C K - S P A C E ?
F 7 A F  C 2 B D F 7  3 9 5 9  J N Z  G L 4 N O ,  MORE T E ST S
F 7 d 2  7 B 3 9 6 1  X O V  A . E  Y E S ,  D E L E T E ?
F 7 8 3  F E CA  3 9 6 3  C P I  EUFF E R , >
F 7 B 5  C A A 1 F 7  3 9 6 5  J Z  G L 2 N O T H I N G  TO O E L E T E
F 7 B 6  1A 3 9 6 7  L D A X  D D E L E T E
F 7 B 9  I B  3 9 6 9  OCX D
F 7 6 A  C 3 9 E F 7  3 9 7 1  JMP GL1
F 7 B D  FEOD 3 9 7 3  G L 4  C P I  aCR WAS I T  CR?
F 7 B F  CAC D F7  3 9 7 5  J Z  G L 5 Y E S ,  END OF L I N E
F 7 C 2  7 0  3 9 7 7  MOV A . E  E L S E .  MORE F REE ROOM?
F 7 C 3  F E 4 E  3 9 7 9  C P I  B U F E N D , >
F 7 C 5  C A A 1 F 7  3 9 8 1  J Z  G L 2 N O .  W A I T  FOR C R / R U B - O U T
F 7 C 8  1A 3 9 8 3  L D A X  D Y E S ,  BUMF P O I N T E R
F 7 C 9  1 3  3 9 8 5  I N X  D
F 7 C A  C 3 9 E F 7  3 9 8 7  JMP GL1
F 7C D 1 3  3 9 8 9  G L 5  I N X  D END OF L I N E
F 7 C E  1 3  3 9 9 1  I N X  D BUMP P O I N T E R
F 7 C F  3 EFF 3 9 9 3  M V I  A , OFF H PU T  MARKER A F T E R  I T
F 7 D 1  1 2  3 9 9 5  S T AX  D
F 7 D 2  I B  3 9 9 7  DCX D
F 7 D 3  C 3 9 3 F 7  3 9 9 9  JMP CRLF
F 7 D 6  F 5  4 0 0 1  S O U T a  PUSH PSW O U T P UT  R O U T I N E
F 7 D 7  DB CO 4 0 0 3  0 T 1  I N  0 P R I N T  fcHAT I S  I N  A
F 7 D 9  E 6 C 1  4 0 0 5  A N I  0 0 1 H  T B E  B I T
F 7 D &  CA D7 F 7 4 0 0 7  J Z  CT1 W A I T  U N T I L  READY
F 7 D E  F I  4 0 0 9  POP PSW
F 7 D F  D 3 0 1  4 0 1 1  OUT I
F 7 E 1  FEOD 4 0 1 3  C P I  SCR WAS I T  CR ?
F 7 E 3  CO 4 0 1 5  Rr tZ .  N O .  RETURN
F 7 E 4  3 E 0 A  4 0 1 7  M V I  A . d L F  Y E S .  G I V E  L F
F 7 E O  C D D 6 F 7  4 0 1 9  C A L L  SCUTS
F 7 E 9  3 E 0 D  4 0 2 1  M V I  A , SCR
F 7 E B  C9 4 0 2 3  RET ,
F 7 E C  0 6 0 0  4 0 2 5  S I N S  I N  0
F 7 E E  E 6 0 2  4 0 2 7  A N I  0 0 2 H  DAV B I T
F 7 F 0  C8 4 0 2 9  RZ , NO I N P U T .  RETURN ZERO
F 7 F 1  DB 0 1  4 0 3 1  I N  1 CHECK I N P U T
F 7 F 3  E 6 7 F  4 0 3 3  A N I  0 7 F H
F 7 F 5  FE 0 3  4 0 3 5  C P I  C 0 3 H  I S  I T  C O N T R O L - C ?
F 7 F 7  CO 4 0 3 7  RNZ , N O ,  RET URN C H.
F 7 F 6  C 3 0 C F 0  4 0 3 9  JMP I N I T  Y E S .  R ES T AR T

4 0 4 1  END



SYMBOL V A L U E  D E F N  R EF E R E N C E S

SCR GOOD 1 3 8 8  1 5 * 5  1 5 * 8  1 5 5 1  1 5  5 *  1 5 5 7  1 9 9 0  2 5 1 7  3 1 3 5  3 1 5 8  3 2 8 0
3 f c 3 5  3 6 5 0  3 9 7 4  4 0 1 4  4 0 2 2

S I N S  F 7 E C  4 0 2 6  3 5 4 2
i L F  OOOA 1 3 8 5  3 9 5 2  4 0 1 8
a O U T a  F 7 D 6  4 0 0 2  3 9 4 0  4 0 2 0
A 6 S  F 4 9 8  2 9 0 7  3 8 6 0
AHOW F S F A  3 4 5 *  1 8 9 6  2 0 7 9  2 7 * 0  2 7 5 2  2 7 8 6
ASORRY F 5 5 E  3 2 0 9  3 3 1 3
A WHA T F 5 3 1  3 1 6 5  2 2 7 2
bOTRAM 2 0 0 0  1 * * 3  1 4 9 4
BOTROM FOOO 1 4 4 7  1 5 0 5  1 5 2 5  2 8 8 0
EGTSCR 0 0 8 0  1 4 3 9  1 4 o 2
BUF END 0 1 4 c  1 4 8 4  3 9 8 0
B U F F E R  OOCA 1 4 8 2  1 6 1 6  2 4 3 8  3 9 4 4  3 9 6 4
CHGSGN F 4 C E  3 0 0 0  2 7 0 1  2 8 1 0  3 5 4 e
C H K I O  F 7 9 6  3 9 4 2  1 8 3 1  1 9 7 2  3 9 4 8
CHKSGN F 4 C B  2 9 9 3  2 7 1 8  2 7 2 2  2 7 7 0  2 7 7 4  2 9 1 1  3 7 0 9
CK H LD E  F 4 E J  3 0 3 7  2 3 3 0  2 6 3 8
CK1 F 4 E 9  3 0 4 5  3 C 4 1
CGMP F 4 E D  3 0 5 0  1 7 0 0  2 2 7 4  2 8 7 6  3 0 4 5  3 3 1 1  3 4 7 5
CRL F F 7 9 3  3 9 3 8  1 5 0 9  1 5 8 5  1 9 9 3  2 0 3 7  3 1 6 7  4 0 0 0
CURRNT OOB7 1 4 6 0  1 5 9 8  1 6 7 2  2 0 8 1  2 1 1 7  2 1 8 5  2 3 3 8  2 4 1 7  2 4 5 6  2 4 9 2  2 * 9 8

3 1 7 1
L E F L T  F 3 4  7 2 5 1 5  3 6 5 4
O F T L M T  4 0 0 0  1 4 4 5  1 5 2 1
D I R E C T  FOCC 1 7 4 8  1 6 2 8
D I V I D E  F 4 A E  2 5 4 9  2 7 J 0  2 8 9 6  3 7 2 7
D V 1 F 4 B 9  2 9 6 5  2 5 5 5
D V 2  F 4 B B  2 5 6 7  2 5 7 1
ENDCHK F 5 2 A  3 1 5 6  1 6 4 8  1 8 5 3  1 8 5 8  1 8 9 2  1 5 5 0  2 0 5 9  2 4 4 2
ERROR F 5 3 4  3 1 6 7  3 2 1 1  3 4 5 6
EX EC FCCF 1 7 5 1  1 7 8 7  1 8 8 5  2 1 6 7  2 1 7 5  2 5 6 0  2 8 1 7
EXPR F 3 5 B  2 5 5 4  l f a 8 8  2 C 0 1  2 0 * 1  2 0 7 3  2 1 6 9  2 1 7 7  2 3 9 6  2 4 4 0  2 8 4 5  3 1 0 4

E X P R l  F 3 A 3  2 6 4 9  2 5 5 4  2 6 3 2
E X P R 2  F 3 D F  2 7 0 6  2 6 6 1  2 6 6 9  2 6 S 5
E X P R 3  F 4 4  3 2 8 1 5  2 7 0 6  2 7 1 4  2 7 6 6
EX1 F CD 3 1 7 5 5  1 7 6 7
t X 2  FOE 6  1 7 7 7  1 7 8 1
E X 3  FOF 0 1 7 8 9  1 7 6 1
EX 4  F OF 2 1 7 9 1  1 7 9 5
E X 5  F OF 7 1 7 9 7  1 7 7 5
F I N  F 5 0 F  3 1 2 6  2 C 3 3  3 1 2 1
F I N I S H  F 5 0  9 3 1 2 1  2 C 3 9  2 1 2 3  2 2 5 3  2 3 4 4  2 3 5 2  2 4 6 8  2 5 3 2
F 1 1 F 5 1 8  3 1 3 4  3 1 2 8
F 1 2  F 5 2 1  3 1 4 2  3 1 3 6
F L 1  F 5 7 E  3 2 7 5  3 2 6 4  3 2 8 2
F N D L N  F 5 6 4  3 2 3 3  1 6 5 2  1 8 5 4  1 5 5 2  2 0 7 7
F N D L P  F 5 6 C  3 2 4 2  1 8 6 5  1 5 7 4  3 2 8 6
FNON XT F 5 7 D  3 2 7 3  16e>0
F ND SK P F 5 7 F 3 2 7 6  2 4 0 4
FOR F 2 0 2  2 1 5 7  3 6 4 1
FR1 F 2 1 2  2 1 6 9  3 6 7 0
F R 2  F 2 1 E 2 1  7 7  3 6 7 5
F R 3  F 2 2 4  2 1 6 1  3 6 7 7
F R 4  F 2 2 7  2 1 8 3  2 1 7 9
F R 5  F 2 4 1  2 2 0 7  2 2 2 3  2 2 2 5
F R 6  F 2 4 2  2 2 C i  2 2 0 5
F R 7  F 2 6 2  2 2 4 5  2 2 1 5
C E T L N  F 7 9 B  3 9 4 4  1 6 1 2  2 5 1 2
G L l  F 7 9 E  3 9 4 6  3 9 7 2  3 5 d d
G L 2 F 7 A 1  3 9 4 d  3 5 5 C  3 5 5 4  3 5 6 6  3 9 8 2
G L 4 F 7 B D  3 9 7 4  3 5 6 0
G L b  F 7 C D  3 9 9 0  3 5 7 6
GOSUe F 1 C 5  2 0 7 1  2 6 3 2
GOTO F 1 2 A 1 8 8 d  3 6 2 9
hOW F 0 4  o  1 5 5 3  3 4 5 4
I F F  F 2 D 0  2 3 9 6  3 6 2 6
I F 1 F 2D 3 2 3 9 6  2 3 9 3
I G N t L K  F 5 2 2  3 1 4 5  1 6 2 C  1 7 5 1  3 1 5 3  3 1 5 6  3 2 8 9  3 3 6 5  3 3 9 8
I N I T  FOOO 1 5 0 7  4 C 4 0

P A L O  A L T O  T I N Y  B A S I C  V 3 . C  C R O S S  R E F E R E N C E



1NPERR F 2 E 1  £ 4 1 1  3 1 3 9
I N P U T  F 2 E B  * 4 2 4  2 4 o 6  3 f c4 4
I P 1  F 2 E B  £ 4 2 6  2 4 9 0
I P 1 1  F 3 £ 4  2 4 7 8  2 4 7 4
I P 1 2  F 3 2 C  2 4 8 6  2 4 3 6
I P 3  F 2 F 8  2 4 3 6  2 4 3 4
I P S  F j C l  2 4  6 0 2 4 3 4
I P 7  F 3 1 7  2 4 6 d  2 4 6 4
I P S  F 3 1 A 2 4  7 C 2 4 3 0
K £ Y * R O  0 0 6 0  1 4 5 4  1 5 X 1
L E T  F 3 4 0  2 5 2 2  2 5 3 0  3 £ 2 3
L I S T  F 1 3 B  1 9 3 6  3 6 1 1
LCCR F 6 5 F  3 5 8 8  3 3 1 5
L C . PI N C OCoF 1 4 7 C  2 1 6 3  2 2 9 2  3 5 2 7  3 5 7 6
L Q P L M T 0 0 C 1  1 4 7 2  2 1 7 1  2 3 2 0  3 5 3 1  3 5 7 2
L G P L N  0 C C 3  1 4 7 4  2 1 8 7  2 3 3 6  3 5 3 5  3 5 6 8
L G PF  T 0 0 C 5  1 4 7 6  2 1 9 1  2 2 4 9  2 3 4 0  3 5 3 S  3 5 6 4
L G P V A R  OOBD 1 4 6 6  i t . O c  2 C 9 1  2 1 6 3  2 1 9 5  2 2 6 6  2 3 1 2  3 5 1 7  3 5 5 6  3 5 8 0
L S I  F 1 4 A  1 9 4 6  1 9 4 4
L  5 2  F 1 5 1 1 9 5 4  1 9 7 6
L T 4  F 3 5 8  2 5 3 2  2 5 1 9  2 5 2 8
MD1 F 6 1 3  3 5 0 2  34 9 4
MORE C F 7 5 7  3 8 5 4  3 6 5 2
M G R t F  F 7 6 C  J 6 o 7  3 f c c 5
MSG F C 2 F  1 5 4 3  1 5 3 7
MVOOWN F 6 0  d  3 4 9 0  1 7 0 8  2 2 4 5  3 5 1 0
MVUP F 6 0  0 3 4 7 5  1 6 6 6  1 7 1 4  3 4 8 7
NEW F OF F 1 8 4 8  3 f c l 4
NEXT F 2 6 9  2 2 5 6  3 6 2 0
NGTF F 4 4 9  2 6 1 9  3 6 6 7
N X 1 F 2 7  2 2 2 6 2  2 2 b 4
NXC F 2 6 C  2 2 8 6  2 2 7 6
NX3  F 2 9 E  2 3 1 0  2 3 0 4
N X *  F 2 A £  2 3 3 0  2 3 2 6
NX5  F 2 C 2  2 3 4 6  2 3 C o
NX6  F 2 C 4  2 3 5 0  2 3 3 4
OK F 0 3 F  1 5 4 7  1 6 0 6
CT1 F 7 D 7  4 0 0 4  4 CC8
OUTCH F 7 9  5 3 9 4 0  2 C 2 9  3 2 0 1  3 6 3 3  3 6 6 0  3 6 9 8  3 7 5 9  3 7 6 7  3 7 8 1  3 8 0 4  3 9 4 6

P Ak N F 4 b A  2 6 4 1  2 8 5 6  2 9 0 7  3 2 9 9
P N 4  F 6 B 3  3 7 1 7  3 7 1 1
P N 5  F 6CC 3 7 2 7  3 7 4 5
P N 6  F 6 D 0  3 7 4 7  3 7 3 3
F N 7  F o D l  3 7 4 9  3 7 6 1
P N 8  F 6 D F  3 7 6 3  3 7 5 5
P N 9  F6 t£ 5  3 7 7  i  3 7 6 3
PCP A F 6 1 A 3 5 1 3  2 1 2 1  2 2 8 0  2 3 5 C
PP1 F 6 3 4  3 5 4 1  3 5 2 3
P R I N T  F 1 6 B  1 9 7 9  3 6 4 7
P K T C H S  F 6 A 3  3 6 9 0  2 4 6 2  3 1 9 7  3 7 0 2
P R T L N  F 6 F 2  3 7 6 6  1 9 6 8  3 1 9 1
PHTNUM F 6 A E  3 7 0 5  2 C 4 5  3 8 0 0
P R T S T G  F 60 5 3 6 2 1  1 5 3 9  1 6 0 8  1 9 7 0  3 1 6 9  3 2 0 3
P R 1 F 1 7 6  1 9 6 9  1 9 6 3
P H 2  F 1 8 3  1 9 9 7  2 0 3 5
PW4 F 1 9 6  2 0 1 5  1 9 9 9
PR 5  F 1 9 C  2 0 1 9  2 0 1 3  2 0 4 9
PR6  F 1 A 1  2 0 2 3  1 9 9 1  2 0 3 1
PR7  F I A  E 2 0 3 3  2 C 2 5
PRO F 1 B 4  2 0 3 7  2 C 2 1
PR9 F I  6 A 2 0 4 1  2 C 1 7
P 51 F 0 6  6  3 6 2 3  3 6 4 8
P S 2  F 6 6  7 3 6 2 5  3 6 3 7
PURGE r  0 1 8  1 5 2 9  1 6 5 0
PU S HA  F 6 3  6 3 5 4 6  2 0 7 1  2 1 5 7
PU1 F 6 5 C  3 5 6 2  3 5 6 2
QHUW F 5 F 9  3 4 5 2  2 C C 9  2 6 9 1  2 8 0 4  2 8 6 2  2 8 6 6  3 0 2 6  3 2 3 7  3 3 0 3  3 4 1 2
QSORRY F 5 5 0  3 2 0 7  1 7 0 2  3 5 5 4
CT ST G F 6 7  4 3 6 4 2  2 0 1 5  2 4 2 8
U T I  F 6 7 3  3 6 4 8  3 6 7 C
G T 2  F 6 7 E  3 6 5 0  3 6 8 6

SYMBOL V A LU E  DEFN REFERENCES



QT3 F 6 3 d  3 6 6 4  j 6 < - 4
CT4  F 6 9 2  3 6 7 2  3 6 6 6
C T 5  t~ 6A 2 3 6 6 8  2 6 7 4
G » H A T  F 5 3 0  3 1 6 3  2 1 0 7  2 2 5 8  2 4 7 6  2 8 5 3  3 0 9 6  3 1 2 3  3 8 7 2
R ANEND F 7 9  3 3 8 9 9  2 6 7 4
R AN PNT  0 0 C 7  1 4 7 8  1 5 2 7  2 8 7 2  2 8 8 8
R A l  F 4 3 8  2 8 8 2  2 8 7 8
REM F 2 C A  2 3 9 1  3 6 3 8
R ETURN F 1 E 7  2 0 9 9  3 8 3 5
RND F 4 6 6  2 8 5 6  3 8 5 7
R S T A R T  F 0 5 3  1 5 9 4  1 5 4 1  1 6 8 4  1 8 5 5  1 8 6 7  1 9 5 4  1 9 6 2  2 4 0 8
RUN F 1 0 3  1 6 5 6  3 6 1 7
R U N N X L  F i l l  1 8 6 3  1 9 9 5  3 1 4 0  3 6 5 4
RUNSML F 1 2 1 1 8 8 1  1 9 6 7  2 4 0 2  3 1 3 2
R U N T S L  F 1 1 A 1 6 7 0  1 9 0 0  2 C 9 7  2 4 0 6
S E T V A L  F 4 F 3  3 0 9 4  2 1 5 9  2 5 2 4
SIZe. F 4 A 1  2 5 1 7  3 3 0 9  3 6 6 3
SORRY F 0 4 D  1 5 5 6  3 2 0 5
S T A CK  0 2 0 0  1 4 9 2  1 5 0 7  1 5 9 4
S T K t i O S  0 0 3 9  1 4 6 2  1 6 0 4  2 0 8 5  2 0 9 5  2 1 0 1  2 1 1 3
S T K I N P  OOBB 1 4 6 6  2 4 1 1  2 5 0 4
S T K L M T  0 1 5 2  1 4 6 8  3 5 4 6
STOP F 1 0 5  1 8 5 3  3 8 5 0
ST1 F 0 5 C  1 6 0 0  1 5 9 o
S T2  F 0 6 B  1 6 1 0  1 7 1 6
S T 3  FOA 2 1 6 7 4  1 6 5 6
S U 6D E F 4 C 4  2 5 7 8  2 9 2 5  2 9 6 9
SV1 F 5 0 C  3 1 2 3  3 1 0 2
T AB1 F 7 0  3  3 8 1 0  1 7 4 6
T A B 2  F 7 1 3  3 6 1 9  1 6 3 3
T A B 3  F 7 5 A  3 6 5 6  2 8 1 5
T A B 4  F 7 6 F  3 8 6 9  2 1 6 5
T A 6 5  F 7 7 5  3 8 7 4  2 1 7 3
T A B 6  F 7 7 D  3 6 7 9  2 5 5 6
T C I  F 5 C B  3 3 8 5  3 3 7 1
T E L L  F 0 2 6  1 5 3 7  1 5 1 7  3 1 8 3  3 2 0 5
T E X T  2 0 0 2  1 4 9 8  1 5 2 9  1 5 3 5  1 8 6 0  3 2 3 9
T N I  F 5 D 6  3 4 0 0  3 4 5 0
TOPSCR 0 2 0 0  1 4 4 1  1 4 9 0
T S T C H  F 5 B B  3 3 6 3  1 9 4 2  1 9 8 1  1 9 8 9  1 9 9 7  2 0 1 9  2 0 2 3  2 4 6 2  2 5 2 6  2 6 4 9  2 6 5 7

2 6 6 3  2 6 9 3  2 7 0 8  2 7 6 0  2 8 4 1  2 8 4 7  3 1 0 0  3 1 2 6  3 1 3 4  3 6 4 2  
3 6 6 4  3 6 7 2

I S T N U M  F 5 C F  3 3 9 4  1 6 1 8  1 5 3 6  1 9 4 6  2 6 3 3
T STV F 5 8 9  3 2 8 9  2 2 5 6  2 4 3 2  2 4 7 2  2 8 1 9  3 0 9 4
T V I  F 5 A B  3 3 2 3  3 2 9 5
T X T L M T  0 0 8 1  1 4 5 6  1 5 2 3  1 6 9 6  2 9 2 3
T XT UNF  2 0 0 0  1 4 9 6  1 5 3 1  1 6 6 4  1 6 7 2  1 6 7 6  1 7 0 4  2 9 1 7  3 5 8 8
VARBGN 0 0 6 3  1 4 5 3  3 3 3 1
V A RNXT  OObB 1 4 6 4  2 2 6 0  2 2 8 2
HRAT F 0 4 2  1 5 5 0  3 1 6 5
XPRO F 4 6  8 2 8 5 3  2 6 4 3  2 8 4 9
XPR1 F 3 6 5  2 5 6 2  3 6 6 0
XP R2  F 3 6 B  2 5 7 0  3 & 6 3
XPR3 F 3 7 1  2 5 7 8  3 8 8 6
XPR4 F 3 7  3  2 5 8 8  3 6 9 2
XPR5 F 3 6 0  2 6 0 0  3 6 8 9
XPR6 F 3 8 6  2 6 0 8  3 6 9 5
XP R7  F 3 6 C  2 6 1 6  3 6 9 7
XP R8  F 3 6 c  2 t >2 0 2 5 6 2  2 5 7 0  2 5 7 8  2 5 8 8  2 6 0 0  2 6 0 8
AP R 9 F 4 6  7 2 8 5 1  2 6 9 5  27t >2
X P 1 1  F 3 A £  2 6 5 7  2 6 5 1
X P I 2  F 3 3  3  2 6 6 1  2 6 5 9
X P 1 3  F 3 3 6 2 6 6 3  2 6 8 5  2 6 8 9
X P 1 4  F 3 8 F 2 6 7 1  2 7 0 3
X P 1 5  F 3 D 0  2 6 9 3  2 6 6 5
X P 1 6 F 3 J  5  2 6 9 7  2 6 5 5
X P 2 1  F 3 E 2  2 7 0 6  2 6 1 2
X P 2 2  F 4 0 1  2 7 4 2  2 7 3 2
X P 2 3  F 4 0 9  2 7 5 0  2 7 5 6
X P 2 4  F 4 U  2 7 6 0  2 7 1 0
X P 2 5  F 4 3 5  2 7 9 8  2 7 4 8  2 7 5 8
X P 3 2  F 4 6 4  2 6 3 3  2 6 2 1

SYMBOL V A LU E  DEFN REFERENCES



: 1CF 0 0 0 0 0 3 1 0 0 0 2 C D 9  3 F 7 2 1 8 0 0 0 3 E C 3 B E C A 2 6 F 0 7 7 2 1 0 0 4 0 2 2 8 1 0 C 3 E F 0 3 2 C 8 0 0 2 1 6 6  
: 1 CF 0 1 C 0 0 0 6 2 0 2 2 0 0 2 0 2 6 F F 2 2 0 2 2 0 1 1 2 F F 0 C D 6 5 F 6 C  3 5 3 F 0 5 4 4 9 4 E 5 9 2 0 4 2 4 1 5 3 4 9  2 6  
: 1CF 0 3 U 0 0 4 3 2 0 5 6  3 3 2 E  3 0  0 D 4 F  4 B 0 D 5 7 4 8 4 1 5 4 3 F 0 D 4  8 4 F 5 7  3 F 0 0  5 3 4 F 5 2 5 2 5 9 0 0 3 1 2 7  
: 1 C F 0 5 4 0 0 0 0 0 2 2 1 5 D F 0 2 2 B 7 0 0 2 1 0 0 0 0 2 2 8 D 0 0 2 2 B 9 0 0 1 1 3 F F 0 C D 6 5 F 6 3 E 3 E C D 9 B F 7 39 
: 1 C F 0 7 0 0 0 0 5 1 1 CA0  0 C D C F F 5 C D 2  2 F 5  7 C B 5 C I C A C C F 0 1 8 7 C 1 2 1 B 7 D 1 2 C 5 C 5 7 9 9 3 F 5 C 0  2C 
: 1 C F 0 3 C G 0 6 4 F 5 D S C 2 A 2 F 0 C 5 C D 7 0 F 5 C 1 2 A 0 0 2 0 C D 0 0 F 6 6 0 6 9 2 2 0 0  2 0 C 1 2 A 0 0 2 0 F 1 E 5 1 8  
i 1 C F 0 A 8 0 0 F E  0 3 C A  5 3 F 0  8 5 5 F  3 E 0  0 8 C 5 7 2 A 8 1 0 0  EBCOE 0 F 4 D 2 5 0 F 5 2  2 0 0  2 0 0 1 CO OBF 6  FO 
: 1CF 0 C 4  0 0 D 1 E 1 C D 0 0 F 6 C 3 6 B F 0 2 1 0 2 F 7 C D 2  2 F 5 0 5 1 A 1 3 F E 2 E C A F 0 F 0 2 3 E E C A 0 3 F O  3 E 18 
: 1CF OEOOO 7 F 1 8 B E D A F 7 F  0 2 3 B E D 2 E 6 F 0 2 3 0 1 C 3 C F F 0 3  E 7 F 2 3  B E D 2 F  2 F 0 7  E 2 3 6 E E 6 F F  B6 
: 1 CF O F C 0 0 6 7 F 1 E 9 C 0 2 A F 5 C 3 1 B F 0 C D 2 A F 5 C 3 5 3 F 0 C D 2  A F 5 1 1 0 2 2 0 2 1 0 0 0 0 C D 6 C F 5 0 A C 3  
: 1 C F 1 1 dC 0 5 3 F 0  E B 2 2  B7 0 0  E B 1 3 1 3 C 0 9 8 F 7 2 1 1 2 F 7 C 3 C F F 0 C D 5 B F 3 0 5 C 0 2 A F 5 C D 6 4 F 5 B 9  
: 1 C F 1 3 4  0 0  C 2 F A F 5 F 1 C 3 1 A F 1 CDCF F 5 E 5 2 1 F F F F  C D B B F 5 2 C 0  3 C D C F F 5 E 3 CD2 A F 5 C 0 6 4  7 0  
: 1 C F 1 5 0 0 G F 5 D A  5 3 F 0 E 3 7 C B 5 C A 5 3 F 0 2 B E 3 C 0 F 2 F 6 C D 6 5 F 6 C 0 9 8 F 7 C D 6 C F 5 C 3 5 1 F I O E E 8  
: 1 C F 1  t > C 0 0 0 8 C D B b F 5 3 B 0 6 C D 9 3 F 7 C 3 2 1 F l C O B B F 5 0 D 2 4 C D 9 3 F 7 C 3 1 1 F 1 C D a B F 5 2 3 0 E l D  
: 1 C F 1 8 8 0 0 C D 5 B F  3 3 E C 0  A 5  B4C 2 F  9 F 5 4 D C 3 9  C F 1 C D 7 4 F  6 C 3 B A F 1 C O B E F 5 2 C 1 3 C D 8 B F 5 C E  
: 1 C F 1 A 4 0 0  2 C 0 8 3 E  2 0 CD 9 5 F 7 C 3 A 1 F 1 C D 0 F F  5 C 3 8 3 F 1 C D 9 3 F 7 C 3 0 9 F  SCO5 B F 3 C 5 C O A E 9 4  
: 1 C F 1 CO 0 0 F 6 C 1 C 3 9 C F 1 C D  3 6 F 6 C 0 5 B F  3 D 5 C 0 6 4 F  5 C 2 F A F  5 2 A B 7 0 0  E 5 2 A E 9 0 0 E 5 2 1 0 0  BO 
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