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I ABSTRACT

This document describes the functions and operating
procedures of the Altair §8@b PROM Monitor, a system program
which allows the user to examine and change the contents of
memory locations, load formatted object tapes into memory,
start program execution at a specified address, and debug
user programs., & source 1listing of the PROM Monitor is
included so that its I/0 and hexadecimal conversion routines
may be utilized by user programs.
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NOTES ON THE FORMAT OF THIS MANUAL

All numbers used in this document are hexadecimal {base
16) unless otherwise indicated.

In the examples provided in this document, undetrscoring
is used to indicate user typed information.

The symbol <CR> is used to represent a carriage return.

There are two versions of the PROM Monitor, one which
supports the use of the ACIA chip, and one for use with
a Baudeot Teletype. 411 information in this manual
applies to Dboth versicons of the Monitor, except where
otherwise noted.

Symbolic addresses which are referenced but not defined
in the examples, such as QUTCH and QUT2H, are entry
peints in the PROM Monitor. rRefer to appropriate
source 1listing (Section 1IX for the ACIA version and
Section X for the Baudot version) for detailed
information on these routines.

Assembly code examples follow tha conventions of the
680B Resident Assembler.



PROM Monitor Page 4

II1 STARTING UP THE PROM MONITOR

A) Power up segquence

1) Strap the appropriate bits at 1location F@#2? to
indicate the presence of a terminal, the type of
terminal, and the number of stop bits to be used.
(See the 6808 Cperator's Manual.)

2) Tutn the Altairrmcomputer on.

3} Tutn the terminal on,

4) Switch the Halt-Run switch to the Halt position.
5) Actuate the Reset switch.

6) Switch the Halt-Run switch to the Run position.

7) The PROM Monitor will respond by sending a carriage
return and line feed to the terminal and printing a
".". The *," is the Monitor's prompt character
which indicates that the Monitor is ready to accept
a command.

NQTE

Use steps 4 through 7 to start the Monitor
if the system is already powered up.

B} Entering the PROM Monitor from a liser Program

There are three methods of entering the Monitor
from a wuser program, The first methed is to inelude
the following instructions at the appropriate place in
the program.

LDX SFFFE RESTART VECTOR TO X REGISTER
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JMe X JUMP TO RESTART ADDRESS

This has the same effect as doing a Reset from the
front panel., The Monitor is entered at its reset entry
point, <causing the stack pointer and all system
parameters to be initialized.

NOTE l
If the user program is outputting to the
terminal just prior to the execution of these
instructions, the last character sent to the
terminal may be lost when the Monitor
initializes the terminal control register. I

The second method of entering the Monitor from a
ugser program is to include the following instruction at
the appropriate place in the program.

JMP CRLF

The symbol CRLF must be correctly defined in the user
program for the version of the Monitor being used (ACIA
or Baudot). The Monitor is entered, the stack pointer
is loaded from SAVSTR (09F6 and B8F?), and a carriage
return, line feed, and the Monitor's prompt character
are sent to the terminal.

The third method of entering the Monitor from a
user program i3 to place a SWI (software interrupt)
instruction at the appropriate place in the program.
This method is generally used for program debugging and
therefore discussion of this feature is delayed until
section V.
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IV DESCRIPTION OF MONITOR COMMANDS

M - Memory Examine and Deposit Command

Purpose - To examine and optionally medify the
contents of a single memory byte.

Usage -
1) Type M in response to the Monitor's ".",
2} A space will be printed.

3) Type the four digit hexadecimal address of the
byte toe be examined.

4) The two digit hexadecimal contents of the
specified byte will be printed, preceded by and
followed by a space.

5} To change the contents of the specified byte,
enter the new contents by typing two hexadecimal
dlgits.

6) To leave the contents of the specified byte

unaltered, type a carriage return {or any other
non-hexadecimal character).

BExamples -

1) To examine and leave unaltered the contents of
PRA2, the feollowing command is used:

.M 88A2 FF <CR>

2) To deposit a @9 in locatien 8872, the following
command is used:

.M 8072 E1 89

(Note that a carriage return is not used.)

NOTE W

1 The contents of the specified byte are not
changed until two valid hexadecimal digits
are entered. Therefore, 4if an invalid
digit is typed, the contents of the
location will remain unchanged.
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N ~ Memory Deposit and Examine Next Command

Purpose - Used after an M command to examine and
optionally modify the contents of the next
sequential memory byte.

Usage -

1) Type N in response to the Monitor's “.,",
2) The Monitor will type the next sequential memory
address, preceded by and followed by a space. The

contents of the byte will be printed, followed by
a space.,

3) To change the contents of the specified byte,
enter the new contents by typing two hexadecimal
digits,

4) To leave the contents of the specified byte

unaltered, type a carriage return (or any other
non-hexadecimal chardcter).

Exarples -

1) Te load a string of ASCIT characters into
Successive memory bytes starting at locatlen #a5g,
use the following commands:

M 2858 8@ 4D

.N @851 B8 49

N 8052 28 54
.N 2853 39 53

2} To check and correct a sequence of instructions
located at 280815 through 8018, the following
commands are used:

.M 8815 4C

~
8
x
W

Iz

2816 5C <CR>

8817 36 32
a318 37 <CR>

1=
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J - Jump to Specified Address Command

Purpose - To start program execution at a specified
address,

Usage -
1) Type J in response to the Monitor's ".“.
2} A space will be printed.

3) Type the four digit hexadecimal address at which
execetion is to begin.

4) The processor will jump to the specified location
and start execution of the program stored there.

Example -

To start execution of a program which starts at
#2F3, the followlng command is used:

.J 82F3

L - Load Paper Tape Command

Purpose =~ To load formatted object tapes into Memory.
(See Section VI for paper tape format.)

Usage -
1) Type L in response to the Monitor's ".".

2} Place the paper tape in the reader and start the
reader,

Loading begins with the first data record ({type
51}. Any information preceding the first data record,
including the header record (type $6) is ignored.

Normal termination of the load occurs when an end
of file record itype S9) 1is encountered. Control
returns to the Monitor's command decoding section and
any information following the 83 on the tape is
interpreted as Monitor commands. Therefore, the paper
tape reader should be turned off as soon as the 59 is
printed on the terminal,
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If a checksum error occurs while the tape 1is
being read, contrel is returned to the Monitor's
command decoding section and the rest of the
information on the tape is interpreted as Monitor
commands. If this occurs, the paper tape reader
should be turned off and the paper tape should be
reloaded from its beginning.

Suppressing Teletype Echo

NOTE ]

This information applies oniy to the ACIA
version of the PROM Monitor.

While loading a paper tape, Teletype eche can be
suppressed by one of two methods. The first method is
to use the Monitor's M command to store an FF into the
Monitor's echo flag (location 99F3). The command

M 9QF3 B3 FF

turns off Teletype achaing. The L command can then be
used to lcad the paper tape, {The L will not be
echioed!) Whea the load is completed, the command

M @OF3 FF 88

is used to restore Teletype echoing. (Cnly the FF,
which is printed by the Monitor, will appear on the
terminal})

NOTE

Only the most significant bit of the echo flag
affects Teletype echoing. Therefore, any
number loaded into F4f3 which has bit 7 set
will suppress echoing, and any number loaded
into 80F3 which has bit 7 clear will restore

The second method of suppressing Teletype echo is
to have the first data block of the paper tape lead an
FF into location #@F3 and to have the last data block
load a 23 into location @ar3, This can be
accomplished by including the following mnemonics in
an assembly code program.
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NAM EXAMPL
ORG $9PF3
FCB §FF TURN OFF ECHQ POR LOAD

{PROGRAM STATEMENTS)

CRG $PAF3
FCB @ RESTORE TTY ECHO
END

This is the method used on all MITS supplied paper
tapes, When using this method, a typical load looks
like:

-L SO0BOAAP4D454D544553542885
51044AF3FF@8
59

-

I1f a checksum error occurs, Teletype echoing will
temain off. The command
.M BBF3 FF 98

can be used to restore echoing. {Only the FF will
appeat on the terminal!)



PROM Monitor Page

P - Proceed From Program Breakpoint Command

Purpose - To proceed from a program breakpoint.
Usage -
1) Type P in response to the Monitor's *“.".

2) Program execution will be resumed.

NOTE

A discussion of program breakpoints is
included in Ssection v,

11
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V USER PROGRAM DEBUGGING WITH THE PROM MONITOR

Setting Program Breakpoints

When a program is not performing properly, it is often
helpful to stop program execution at strategic paints for
the purpose of displaying and/or modifying the contents of
the processor registers and memory locations. This is known
as setting program breakpoints.

The PROM Monitor allows a program breakpeoint to be set
by insertion of a SWI (software interrupt) instruction at
the poeint in the program where the break is to occur. When
the SWI instruction is executed, the status of the processor
is pushed onto the stack according to the format shown in
Table 5-1. The PROM Monitor gains control of the processor
and may be used to examine and/or modify the contents of the
registers and memory locations.

L . - N 1

[ Stack Pointer >

| SP+1 > Londition Codes

i 5P+2 > Accumulator B

‘ SP+3 > Accumulator a

- 5P+4 > Index Reg (High Order Byte)
SP+5 > Index Reg {Low Crder Byte)
SP+6 > Program Counter (High Order Byte}
SP+7 > Program Counter {Low Order Byte) |

TABLE 5-1

When the Monitor ig entered at a program breakpoint,
the stack pointer is saved in locations @9FA and #6FB. When
an N command is executed, the contents of ABFA and @@FB are
incremented by one and then used as the address of the next
memory byte to be examined. Therefore, if an N command is
issued directly after entering the Monitor at a breakpoint,
the address displayed will be Sp+l {see Table 5-1)} and the
contents displayed will be the contents of the condition
codes register, Further N commands will display the
contents of the remaining processor tegisters in the order
shown in Table 5-1.

Alternatively, the contents of the stack pointer can be
determined by using the M and N commands to examine
locations #6F6 and PBF7, where the Monitor stores the high
and low bytes of the stack pointer, respectively. Once the
contents of the stack pointer have been determined, the M
and N commands can be used in conjunction with Table 5-1 to
examine and/or modify the contents of the procegsor
registers.
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The P command ig used to continue program execution
after a breakpoint. The P command causes the stack peinter
to be loaded from locations @AF6 and PEF? and the other
processor registers to be pulled from the stack. Program
execution is resumed at the address of the SWI instruction
that caused the break, plus one,

NOTE

The contents of the stzck
peinter may be changed by
modifying the contents of
locations A8F6 and BOF7.
However, great caution should
be exercised when so doing
since the P command causes the
processor registers to be
pulled from the stack.

Any number of breakpoints may be present in a program
at one time. It should be clear that insertion of a SWI
instruction may make re-assembly of the program necessary.
A& breakpoint can be removed by replacing the SWI instruction
with a NOP or by deleting the 8WI instruction and
re-assembling the pregram,

Breakpoint Routines

Whenever the PROM Monitor is entered at a program
breakpoint, the flag BRKADR {location F2) is checked. If
the most significant bit (bit 7) of BREADR is c¢lear (=8}
then the Monitor assumes processor control, (This is the
nermal course of events since the Monitor initializes BRXADR
te 83 whenever the Reset function is performed.} However, if
the most significant bit of BRKADR is set (=1), which can be
accomplished by using the command

M 28F2 23 FF
of including the instruction

coM $F2 SET BRKADR FLAG
in a pregram, then control is transferred to location dpep
when a program breakpoint occurs. This feature can be used
ko perform special functions when program breakpoints

aceour., Two examples of the use of this feature are given
selow.
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1)

2)

This example illustrates the use of a breakpoint
routine to print the contents of the processor's
registers and continue program execution each time a
program breakpoint occurs,

ORG a BREAKPOINT ROUTINE ADDRESS
LDA B 3815 SEND CR AND LF
JSR CQUTCH TO TERMINAL
LDA B §812
JSR QUTCH
TSX ¥ POINTS TO PROCESSOR STATHS
LDA B %7 INITIALIZE COUNTER

LCOP LDA A X BYTE OF STATUS TO A REG
FSH B QUT2H & OUTS CLOBBER 8 REG
JSR QUTZH PRINT OUT BYTE QF STATUS
JSR QUTS SPACE OVER
POL B RESTORE B REG
INX BUMP POINTER
DEC B DECREMENT COUNTER
BNHE LOOP IF NOT DONE, FEEP PRINTING
RTI CONTINUE PROGRAM EXECUTION

This example illustrates the use of a breakpoint
routine o examine the contents of the A register and
transfer control to the Monitor if A is clear (contains
all zeroes}. If A 18 not clear, program execution
continues. This type of routine is used to implement
"conditional breakpoints",.

ORG a

JMP 58300 THIS BREAKPOINT ROUTINE
ORG $0300 STARTS AT 0300

TST A TEST CONTENTS OF A& REG
BNE CONTIN A ALL ZERBES?

JMp CRLF YES, JUMP 'TO MONITOR

CONTIN RTI NO, CONTINUE PROG EXEC
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VI PAPER TAPE FORMAT

The PROM Monitor supports the paper tape format
established by Motorola.

The first character of a record is an S. The digit
following the S defines the type of record.

50 = Header Record
5] = Data Record
59 = End of File Record

Header records (type S#) contain the program name, and
are ignored by the PROM Monitor, The end of file record
{type 59} causes the Monitor to terminate the loading
process., Data records (type 51) contain the actual data to
be loaded and are of the form:

S1INNAAAADDDDBDODDD. . v+, .- . .DDOCC

where 51 specifies that the record is a data record, NN is a
twe digit hexadecimal byte count specifying the number of
remaining bytes in the record (1 byte = 2 frames of tape) ,
AAAA is the 4 digit hexadecimal starting address of the data
block, each DD pair consists of two hexadecimal digits which
are combined to form a byte, and CC is the cheeksum of all
preceding frames (excluding the $§ and 1), The checksum is
the one's complement of the binary sum of the byte count,
the address, and the data bytes.

Further information concerning the paper tape format is
given in Figure 6-1.
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(CA1  Formatting for printer
(LF} readability ; gored

/ L wnder (Nulis]
—5o—
[

Frama
INUMLL) by Ieader
1 53 S = Stert-ofvecord
K cC CC = Typ# of Aecord
3 — - Byte Count {two fremes =
F| ; Dne Dyta)
5
e s -
7 [— - Address/Sin
B E o —
9 = k3 —_
1 8 2 : Date
. = @
. 3 £
FJ
o
'; _ ! - - } Checkium

Frames 3 through N are haxadecima! digits lin 7-bit ASCIH) which se sonverted
o BLD. Two BCO digits are eombinkd to make oo 8-bit hym.

The chack it the ona's gilerment of tha ion of B-9it by tes,
CC =38 CC= 23t Co»13
Haader Data End-ol-File

Froma RAecord Record Azcord

1. Starr-of-Record ___ 53 3 53 5 | & | S
2. Typeof Record 38 2 31 1 k) ]

3. an 3 »

1 Byte Count 32 12 34 18 3 93

5. 30 a1 k-

8. Addracs/Size 30 .3 1108 2 ook
7. 3 Bede ] »

8. - B ) I I

o, 34 ag 4G FC
10, Cate 38 43-1 ™ ] .

: 34 140 g; 22 {Checksum)
. 1 f""-‘-‘

, B | 2 |

AR (Checksum}
: s “
9
N. Chackium 45 8€E

Reprinted with permission from Motorola,

FIGURE 1. Paper Tape Format
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VII PROM MONITOR MEMORY USE INFORMATION

Monitor Memory Location

The ACIA version of the PROM Monitor is 256 bytes long
and resides in Jlocations FF@@ through FFFF. The Baudot
version of the Monitor is 512 bytes long and resides in
locations FE@? through FFFF.

Monitor Stack

The stack pointer is initialized to 30FP1 whenever the
Monitor is entered at its reset entry point, The stack
pointer can be changed by using the Monitors M and ¥
commands to alter the contents of SAVSTK (see Monitor flags
below)

NOTE

The contents of SAVSTK should
generally not be changed when
the Monitor is entered at a
program breakpoint as this
will cause the P command to
operate improperly,

Monitor Flags

Locations 84F2 through BBFF are reserved for use by the
Monitor. These locations are assigned as described below.
With the exceptions of BRKADR, ECHG, and SAVSTK, these
locations should generally not be tampered with.

BREKADR (@dF2) - BREAKPOINT ADDRESS FLAG

If bit 7 of BRKADR is clear (=@) the Monitor gains
processor contreol when a program breakpoint occurs. If bit
7 is set, control is transferred to 1location @282 when a
breakpoint occurs. See Section Vv for further information.
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ECHO (B@F3) -~ TELETYPE ECHO FLAG

{Applies to ACIA version only)
1f bit 7 of ECHAQ is clear, Teletype input is echoed.

If bit 7 1is set, Teletype echo is suppressed. See Page 9
for further information.

EXTFLG (AAF4) - EXTENDED CHARACTER FLAG

{Applies to Baudot version only)

EXTFLG is set when the Baudot character input routine
receives the extend character and cleared after the extended
character is received. See Section VIII for information on
the Baudo% version of the Monitor.

BUFULL (@d@F5) - BUFFER FULL FLAG

{applies to Baudot versicn only)
1f BUFULL is clear then the contents of the character

buffer are not current. If BUFULL is set {any bits high)
then the cantents of the character buffer are current.

SAVSTK (00F6-3@F7)

SAVSTK is used to save and restore the contents of the
stack pointer.

TEMP {@8F8)

TEMP is used for temporary storage during computation
of paper tape checksums.
BYTECT (8QF%) - BYTE COUNT

BYTECT contains the byte count during paper tape
loading.
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XHI (2BFA)

XHI stores the high order byte of the index register.

XLO (Q2F8)

XLO stores the low order byte of the index register,

NOTE

XHI and XLO are also usged to
store the stack pointer when
the Monitor is entered at a
program breakpoint. This
allows the N command to be
used to examine the processor
status. (See Section v for
further information.)

L . - . L=

SHIFT (@QFC)

{Applies to Baudot wversion only)
SHIFT is set whenever the Baudot Teletype 1s in the

upper case mode, SHIFT is clear whenever the Baudot
Teletype is in the lower case mode.

SAVEX (PEFD-OOFE)
(Applies to Baudot version only)

SAVEX is used by the Baudot cutput character routine to
save and restore the contents of the index register,

BUFFER (QQFF})

{Applies to Baudot version only)

BUFFER is the character buffer used by the Baudot input
character routine.
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Interrupt Vectors

The non-maskable interrupt vector points to laocation
2ld4.

The maskable interrupt vector points te location gied
in the ACIA version of the Monitor. BSee Section VIII for
intormation concerning the maskable interrupt vector in the
Baudot version,)
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VII BAUDOT TELETYPE OPTION INFORMATION

The Baudot version of the PROM Monitor is a 512 byte, 2
PROM chip version of the Monitor, which econtains the
nacessary software to support a Baudot Teletype (using bit
banger I/0} and convert between Baudot {5 level code} and 7
bit ASCII.

! NOTE !
i The Monitor supports Baudot
I Teletypes wired for half

Baudot Input

Input from the Baudot Teletype is handled by using the
maskable interrupt feature of the 6888 MPU. Therefore, the
interrupt mask (bit 4 in the processor condition codes
register) must be clear (=8) to enable input from the Baudot
Teletype.

The maskable interrupt vector points to location FEOE.
When a maskable interrupt request is acknowledged, the
Monitor checks to see if the the interrupt request was
originated by the Baudot Teletype, If so, the character
code is clocked in. If the request was originated by a
device other than the Baudot Teletype, control is
transferred to location #1@4.

The Baudot input routine converts from Baupdot to ASCII
and then stores the ASCII character into a 1 byte buffer.
Therefore, one character type ahead is possible.

NCOTE }

|The Baudot output character
|routine masks out interrupts
and therefore a character

[ typed while output is
occurring is likely to be
either misread or lost
entirely. i

| —
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Baudot < > ASCII Conversion

Figure 8-1 shows the Baudot kKeyboard which the
Monitor's BRaudot < > ASCIT cenversion is based on. The
Baudot character set contains 55 {decimal) useable codes.
For wmost computer applications this is an insufficient
number of character codes, and therefore the PROM Monitor
supports an extended Baudot character set. Table 8-2 shows
the characters supported by the Baudot version of the
Monitor.

The following is a list of conventions used for Raudot
< > ASCII conversion,

1) Extended characters are formed by combining an & (the
extend character) with another upper case character.
For example, an “=" sign is represented by "&;” .,

2} On output, if an ASCII code cannot be matched with a
Baudot code, the extend character is ptinted, followed
by a blank.

k3] On input, contrel characters are formed pY combining an
& (the extend character} with the appropriate lower
case character., For example, to gend a control-A, the
extend character must be typed, followed by a letters
shift, followed by an A.

4) On input, any upper case extended character which 1is
not explicitly defined in Table §-2 is matched to the
ASCII control character of its associated lewer case,
For example, an extendegd »;» {&:}) ig matched to a
control-C.

5) On tnput, the codes for null, line feed, and carriage
teturn are unaffected by case. For example, a lower
case line feed, an upper case line feed, and an
extended line feed are all wmatched to an ASCII 12
{octall}.

Bl The letters and figures shift codes are not matched to
ASCII codes. They serve only to change the character
case,
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BAUDOT LOWER UPPER EXTENDED
(OCTAL} CASE CASE CASE
2} NULL NULL

1 E 3

2 LINE FEED LINE FEED

3 a - _ SEE *2 BELOW
4 BLANK BLANE

£ 5 CONTROL~G

[ I 8

7 3] 7

1@ CAR RETURN CAR RETURN

11 n $ ESCAPE
12 R 4

13 J !

14 N ' @

15 F ! -

16 C :

17 K { <

20 T 5

21 Z " ¥

22 L § >

23 W 2

24 H SEE *1 BELOW

25 Y &

26 P 2

27 o 1

39 s] 9

11 B ? %

iz G & (EXT CHAR) +

33 FIG SHIFT FIG SHIFT

4 M . *

3% X /

36 \'s H =

a7 LTR SHIFT LTR SHIFT

*} ON INFUT A STOP IS MATCHED TO A NULL. THERE IS NO ASCII CODE
WHICH WILL OUTPUT A STOP.

*2 THIS CHARACTER IS PRINTLCD A3 A BACK ARROW ON TELETYPE MODEL 33.

TABLE 8-2

Baudot <>ASCII Conversion
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IAGE @91 PROM MON  IX PROM MONITOR SOURCE LISTING {ACIA VERSION)

agagl NAM PROM MR ITOR
gaaaz *x
BR993 ** ALTAIR 6888 PROM MONITOR
Egggg :* ACTA VERSION 1.0
pBRa6 aer ) DRINT SYMBOL TABLE
oaga7 apT PAGE PAGINATED LISTING
adaag alng MIVEC EQU 183
g2egaa9 Balo4 NMIVEC EQU 184
gpala FRg2 STRAPS E Fe@2
aaa1l 489 NOTERM
20912 FA30 ACIACS Fga
ggﬁ%g Faal &SIADA EQ Fadl
aBa15 * MONITOR STACK AND FLAGS
ABdle **
gealy a8r1 QRG iFl
7ga18 93rF1 aaal STACK  RMB BOTTOM OF MONITOR'S STACK
90419 @ar2 2aa] BREKADE RMB 1 BREAKPOINT ADDRESS FLAG
aen2¢ varl @a2) ECHC RMB 1 TTY ECHO FLAG
aoazl 2dr4 @aal EXTFLG M2 1 EXTENDED CHARACTER FLAG
pAA22 ¢Yars 9ad] BUFULL, RMB 1 BUFFER FULL FLAG
0882 aare 9932 SAVETK RMB 2 TEMP FOR STACK POINTER
20424 Gors #9al TEMP  RMB 1 TEMPORARY
20825 29r9 9p3] BYT RMB 1 BYTE QGUNT
an@z2e AOFA 9Pa) XHI RMB 1 XREG HIGH
ArA27 BBFEB 221 XLW  RMB 1 XREG LOw
AP028 AGFC 2Bel SHIFT RMB 1 BAUDOT SHIFT F
#9023 3AFD 8342 SAVEX RMB 2 TEMP FOR INDEX RG
18339 PPFF Qeal %I;JFFER RMB 1 BAUDOT CHARACTER BUFFER
ggﬂﬂ * START OF PROM
84033
98034 FFB0 ORG SFEGS
28035 ol
apd 35 * INPUT ONE CHAR INTO A-REGISTER
ggg}g * ECHO CHAR IF BIT 7 OF ECHO FLAG IS CLEAR
29904p FrAd 8D 22 INCH BSR POLCAT  ACIA STATUS TO A REG
20041 FFA2 24 FC BCC INCH RECEIVE NOT READY
peadz Fra4 Ce 7F LDA B gg?l? MASK FOR PARITY REMOVAL
08343 FFP6 D] F3 CME B HO CHECK ECHO FLAG
00844 FFgQ F4 Fapl AND B ACIADA.  GET CHARACTER
0Bp45 FFA3 24 74 BCC QUTCH ECHO
g FFAD 39 ** RTS NO ECHO
3049 * THE FOLLOWING NOP LINES UP THE ENTHY
22859 * PO NTS TO POLCAT IN THE TWO VERSIONS
48251 * OF THE MONITOR
49352 *x
93054 FFOE 21 NOP
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BROM MON

Faap

>k

* INPUT ONE HEX DIGIT INTO B REG
* RETURN TO CALLING PROGRAM IF

* CHARACTER RECEIVED IS A HEX

" DIGI'I‘. IF NOT HEX, GO TO CRLF

INHE}'.r BSR INCH GET A CHARACTER

SuUB B $'d

BMI Cl NCOT HEX

CMP B ES

BLE N NOT HEX

CMP B ill

M1 C NOT HEX

CMP B éilﬁ

BGT NOT HEX

SUB B L IT’S A LETTER-GET BCD
IN%HG RTS RETURN

* POLE FOR CHARACTER
* SBETS CARRY IF CHARACI‘ER IS IN BUFFER
:*C[DBBERS 8 REG

POLCAT LDA B ACIACS  ACIA STATUS TO B
ASR B ROTATE RDRF BIT INTC CARRY
- RTS 3

* [OAD PAPER TAPE
* LOAD ONLY S1 TYPE RECORD
: TERMINATE ON 59 OR CHECKSUH ERRCOR

LoAD  BSR INCH READ FRAME
SUB 5 }'s
BNE LOAD FIRST CHAR NOT (S)
BSR %N H READ FRAME
CHMP B ‘
BEQ €1 %9 END OF FILE
CMP B $'1
BNE LOAD SECOMD CHAR MOT (1)
CLR A ZERQ THE CHECK,
BSR BYTE READ BYTE
SUB B 32
STA B BYTECT  BYTE COUNT
BSR BADDR GET ADDRESS OF BLOCK
LOAD11 BSR BYTE GET DATA BYTE
B DNT BT T OUT
s%i B STORE DATA
INX BOMP POINTER
BRA LoADI1 G0 BACK FOR MO
LOAD1S INC a INCRBMENT cgECKSUM
LIOAD  BEQ LOAD ALL CK - IT'S ZERD
al BRA CRLF CHECKSUM ERROR — QUIT
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08117 *h
#9118 * READ BYTE (2 HEX DIGITS)
2a11% * INTQ B REG
g ] %? :*A IS USED FOR PAPER TAPE CHECKSUM
#3122 FF5) 8D BA BYTE BSR INHEX GET FIRST HEX DIG
g8123 FFa5 58 ASL B SHIFT TC HIGH ORDER 4 BITS
8%. 4 FSg gg ASL B
5 FFS ASL B
@B126 PES8 5B ASL B
@al27 FF59 18 ARA ADD TO CHEKSUM
#4128 EFSA D7 8 STA B TEMP STORE DIGIT
84125 FF3C 8D Bl B5R INHEX GET 2ND HEX DIG
@#913@ FF5E 18 ABR ADD TO CHECKSUM
@a13] FE5F DR F8 ADD B TEMP COMBINE DIGITS TO GET BYTE
gg‘ % FF61 39 o RTS RETURN
3a134 * READ 16 BIT ADDRESS INTO X
#135 * STORE SAME ADDRESS IN XHI & XLO
g gg :*CIDBBERS B REG
#2138 FF62 80 EF BADDR BSR BYTE GET HIGH ORDER ADDRESS
@4139 FFed D7 FA STA B XHI STORE IT
98140 FFe6 8D EB BSR BYTE GET LOW ORDER ADDRESS
8141 PE68 D7 FB STA B XLOW STORE IT
2142 FP6A DE FA LDY XHI LOAD ¥ WITH ADDRESS BUILT
AB143 FP6C 39 o RETURN
Hg. 23 * PRINT BYTE IN A REG
gg gg :*CLOBBERS 8 REG
AA151 FF6D 16 QUT2H TAB COPY BYTE TO B
28152 FFeE 54 ISR B SHIFT TC RIGHT
Q9153 FFEF 54 ISR B
A8154 FEF7Q 54 LSR B
29155 FF7l 54 ISR B
a9156 FF72 8D @1 BSR QUTHR QUTPUT FIRST DIGIT
Aa157 Fr74 16 TAB BYTE INTO B AGRIN
8160 PFI5 C4 BF OUTHR AND B #5F GET RID OF LEFT DIG
o8 6% FF?7 CB gﬁ ADD B i 32 GET ASCII
@162 FFI2 Cl 19 CMP B 39
P2led FEIB 23 A4 BLS OUTCH
28164 D CB 07 ADD B 7 IF IT'S A LETTER ALD 7
EﬂiGE FFIF Bi NOP LINE UP QUTCH ENTRY PCINTS
90166 FFBO B NOP
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28167 FFB1 8C oUTCH  FCB ac USE CPX SKIP TRICK
2168 FF82 C6 20 EQTS Lba B $20 OUTS PRINTS A SPACE
ggi‘;i * CUTCH QUTPUTS CHARACTER IN B
20173 *
#8174 FF84 37 PSH B SAVE CHAR
90175 FF85 8D 90 OUTC1 BSR POLCAT  ACTA STATUS TO B REG
ﬂBi?G FF87 57 ASE R
o177 FFBE 24 FB BCC QUTCL XMIT NOT READY
@2178 FFBA 11 PUL B CHAR BACK TO B REG
#3179 FFEB F7 Fa@l ST2 B ACTADA  OUTPRUT CHARACTER
ﬁﬂi&ﬁ FFAE 39 RTS
gglgg :*EXAMINE AND DEPQSIT NEXT
Bglgg :*USES CONTENTS OF XHI & XI& AS POINTER
gﬂiB? FF8F DE FA  NCHANG LDX AHI INCREMENT POINTER
dnika Frol a8 INX
Hsigg FP32 DF FA STX XHI
#1199 FE94 96 FA Loa A RHL
28191 FF96 8D DS BSR QUT2H PRINT OUT ADDRESS
28192 FF98 96 FB LDA A XLOW
28193 FF3A 80 bl BSR OU'T2H
g{.gg FFaC 8C e FCEB $8C USE CPX SKIP TRICK
5619‘? :‘EXAHINE & DEPCSIT
SSigS FF9D 8D C3  CHANGE BSR BADDR BUILD ADDRESS
2199 FFAF BD El BSR 0TS PRINT SPACE
pe29B FFAL A6 @ LDA A X BYTE INTO A

28] FFA3 BD BSR QOT2H PRINT BYTE
Ap28: FPFAS 8D DB BSR GUTS PRINT SPACE
#E2A3 FFA7 8D AA BSR BYTE GET NEW BYTE
@204 FFA3 E7 0@ - STA B X STORE NEW BYTE
EE%E? * COMMAND DECODING SECTTION
@424 *x
00289 FFAB 9E F6 CRLF  LDS SAVSTK
8210 FFAD C6 2D LDA B &Sr?m CARRTIAGE RETURN
Ba211 FFAF 8D DO BSR

212 FFE1 Ch BA LDA B $5A LINE FEED
28213 FFB3 8D CC BSR OUTCH
39214 FFBS C6 2E LDA B 3. PROMPT CHARACTER
80215 FFBT 8D C8 BSR QUTCH
@a2l6 FFB9 BD FFOQ JSR INCH READ CHARACTER
3217 FFEC 17 TBA MAKE A COPY
20218 FFBD 8D C3 BSR QuTS PRINT SPACE
89219 FFBF Bl 4C CMP A $'L
a9228 FFC1 27 8C BEQ LLOAD LOAD PAFER TAPE
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FFC3 91 44 CMP A $'J

FFCS 26 €4 BNE NODY

FFC7 80 99 BSR BADDR GET ADDRESS TO JUMP TO

FFC9 6E 80 JHp X JUMP TO IT

FFCE 81 4D HOTJ CMP A 'M

FECD 27 CE BED EXAMINE & DEPOSIT

i‘ a] 4E CME A, $#'N
2/ BC BEQ E & D NEXT
3 81 58 CMP A 'p

FEDS 26 D4 BNE CRLF

FFD? 3B x RTI PROCEDE FROM BREAKPOINT
:*RESET ENTRY PCINT

FFD8 8E PBF3 RESET LDS t!ﬁio INI'I‘IALIZE STACK PO,

FFDB C6 A3 LDA B 3 INIT ECHO AND BRK.‘\DR FLAGS

FFDD 37 PSH B

FFDE 37 PSH B

FFDF F7 (0@ 5TA B ACIACS  MASTER RESET ACIA

FFEZ F6 FAB2 Lba B STRAPS  LOOK AT STRAPS

FFES 28 19 BML NOTERM NO TERM - JUMP TO ¢

FFE? C4 04 AND B 4 GET # OF STOP BITS

FFE9 CA D1 ORA B D1

FFEB F7 Fogd e STA B IACS  INIT ACIA PORT
:*SOF'MRE INTERRUPT ENTRY POINT

FFEE 9F F6  INTRPT STS SAVSTK  SAVE STACK POINTER

FFFA 97 FA STS XHI SAVE SP_FOR N COMMAND

FFEF2 F2 LDA B BRKADR  IF BIT 7 OF BREKADR 1S SET

FPP4 28 8A BMI NOTERM  JUMP TO £

FFF6 20 B3 . BRA CRLF GO0 COMMAND DECODER
:*NCW COME THE INTERRUPT VECTORS

FFF8 o FF

FFF8 2182 FDI iuv% MI VECTOR

FFFA FFEE FDB INTRPT  SWI VECTOR

FPC 9194 FpB NMIVEC  NMMI VECTOR

FFFE F g&% RESET RESET VECTOR
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X PROM MONITOR SOURCE LISTING {BAUDOT VERSION)

PAGE 981  PROM MON

A9981 HAM PROM MONITOR

Ap08 2 w4

Anea3 ** ALTAIR 68@B PROM MONITOR

20095 e SAUDOT VERSION 1.9

#0906 QPT 5 PRINT SYMBOL TABLE
#2887 OPT PAGE PAGINATED LISTING

dapa8 FEAQ MIVEC SFEAY

J3269 2104 NMIVEC 194

20218 A180  CRAZY 180

BEg11 FA2  STRAPS Fag2

20012 a2ad NOTERM

A8513 FAAd  ACTACS SFApP

78814 FPB1  ACIADA SFBL

2@e15 9EF1 Ol $F1

20816 9QF1 ABQL STACK RMB 1 BOTTOM OF MONITOR'S STACK
90917 agF2 9ael BRKADR RMB BREAKPOINT ADDRESS FLAG
#0018 POFI 2041 ECHO RMB TTY ECHO FLAG

29019 24F4 0091 EXTFLG RMB EXTENDED CHARACTER FLAG
Q@828 pRFS 9901 BUFULL BUFFER FULL FLAG

2¢821 gm A3g SAVSTK RMB > TEMP FOR STACK PQINTER
200922 WaFs 09 RMB 1 TEMPORARY STORAGE
20023 PAF9 Paal B3 1 BYTE COUNT

90024 PaFA 9841 XHI RMB 1 XREG HIGH

48825 PAFB A8 X RMB 1 XREG LOW

#0325 DOFC AAA1l SHIFT RMA 1 BAUDOT SHIFT FLAG

20027 PRFD 00R2 SAVEX RMB ! TEMP FOR INDEX REG
gggga POEF BBB1 BUFFER RMB 1 BAUDCGT CHARACTER BUFFER
%033 * START OF PROM

aaag] *

gggﬁ FE29D o ORG $FEBE

gggag * MASKABLE INTERRRUPT VECTOR POINTS TO GET

aaagé FEAQ 86 4¢ GET LDA A §54m THIS BIT ROTATES INTO CARRY
#0937 * TO _SIGNAL STOP BIT ARRIVAL
Q8833 FEE2 F6 F@@2 LDA B STRAPS IF BIT 8§ OF ré@d2 IS LOW
38039 FE@S 56 RCR B THEN INTERRUPT CAME FROM BAUDOT
0040 FEGE 24 21 BCC GETBIT S0 CLOCK IN CHAR CODE
32841 FEGQ 7 FCB 7E IF BIT 6 TS HIGH

gggg FEBY 8 o ¥CB 81 JUMP TO 2100 (HEX)
ggg:cx x THIS IS THE UPPPER CASE CONVERSION TABLE

dBE46 FEBA 9 UPCAS FCB ] NULL

28847 FEAB 13 RoC /3/

49048 FEAC 2R FCB SA LINE FEED

BAG4S FEAD 20 FCC i~/

#9a53 FEIE 20 FCB 528 BLANK

0P@51 FERF @7 FCB 7 CONTROL G (BELL)

@pns2 gglﬂ gg FCC /87/

#9053 FEB @D FCB $D CARRIAGE RETURN
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PHOM MON
24 FCC V4134
34
5 FeC o,
21 FCE sy
3A
28
33 PCC AT
29 FCC FAY4
32 FGCC /5/
ag FcB n SLOT FOR STOP
36 FCC /601977
32
il
33
aF
ag FCR ] SLOT FOR &
29 FCB 2 SLOT FOR FIGURES SHIFT
2E FCC /o
2F FCC y:
3B s FCC 174
* END OF UPPER CASE TABLE
BO 3D  GETBIT BSR WAIT1I  WAIT HALF A BIT TIME
Fo FEB2 LDA B STRAPS _
56 PFOR B PUT DATA BIT INTQ CARRY
&p 37 BSR WARITI1 FINISH UP BIT TIME
46 ROR A COLLECT CODE IN A
24 Fs5 BCC GETBIT IF MORE TO COME GO GET EM
48 ASL A GET RID OF STOP BIT
43 ISR A RIGHT JUSTIFY CODE
44 ISR A
44 . L3R A
¥, WE HAVE THE CODE IN A NOW
gl 1B CMP A 1518 IF IT'S AN UPSHIFT
26 91 BNE NTUP SET THE SHIFT FLAG
13)% FC  CLRSF %A 8 SHIFT AND RETURN FROM INTERRUPT
SF NTUP CLR B
8l 1F CMP A $31F IF IT'S A DOWNSHIFT
27 r8 BEQ CLESF CLEAR THE SHIFT FLAG
Dl F4 CMF B EXTFLG  IF EXTENDED CHARACTER
2B 131 BMI EXTCAR IS SFT GO TO EXT
* CHARACTER SEARCH
CE FEE2 LDX 2
* SET POINTER TO R CASE
Dl FC CHMP B SHIFT IF SHIFT FLAG IS SET
2B 20 UPCAR THEN INDEX INTO DPPER CASE TABLE
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28899 FE4F @8 ADDAX  INR
46187 FC BB,
#2le2 FES3 53 CONE COM B
281 FS STA B
2681 5 al AND
8@l FF STA B
apll RTT

i1 i

ﬂ'gi * PUT CLOCKS
a1 x4

aal BT ASL A
¢d1] 44 ORA A
aa1 7 FA82 NXTBIT STA A
Ap]] D 85 BSR
anl a3 BSR
Aal1l LSR A
a1 Fg BNE
gall B2AF WAIT11 LDX
#i1) WAIT DEX
[ FD BNE
Ba RIS
ap1 FEP3 UPCAR 1IDX
208124 1A CMP A
el D3 BNE
8l F4 STA A
281 RTT
agr FFE@ EXTCAR LDX
ge13p F4 STA B
BGB% CHKMXT INX
aa INX
#8133 a8 CMP A
29134 CF %gg
80135 a2

@136 Fé BPL
28137 FEE2 Loy
22138 ca LDA B
139 o) BRA
P14 FC CHKUP LDA A
pa14] 6 BNE
3142 iB LDa &
pAl143 2C STA A
AA144 c2 BSR
#0145 FE@A OKUF  LDX
gdl4e 9 BSR
ad147 2r BrL
29148 1A LDA A
23149 B} BSR
408150 FFEA LDX
94151 NXT CMP B
29152 24 BEQ

Page 33

ADD A REG TO X REG

ADDRX
FORM MASK
BUFULL  SET BUFFER FULL FLAG
1,X MASK OFF LOW 6 OR ALL B
BUFFER  STCORE CHAR INTO BUFFER
RETURN FROM THE INTERRUPT

QUT THE CHARACTER CODE

ROTATE IN START BIT
g?llﬂ OR IN STOP BIT
822 SEND A BIT
WAITE1

WAIT1l WAIT AROUND FOR 22 MIL SECS
SHIPT TO NEXT BIT

NXTBIT IF MORE TO SEND THEN DO SO

¥e87 11 MIL SEC DELAY

WAIT

¥UPCAS-2 POINT TO UPPER CASE TABLE
#S1A IF IT'S THE EXTEND CHAR THEN
ADDAX SET THE EXTENDED CHAR FLAG
EXTFLG  AND RETURN FROM INTERRUPT

#EXTEND-2 POINT TO EXTENDED CHAR TABLE
EXTFLS CLEAR THE EXTEND FLAG

x SEARCH THE EXTERDED CHAR TABLE
DONE IF MATCH FOUND THEN WE ARE

2 IF MINUS THEN CODE WOT
CHENXT TABLE SO MAKE INTO

$Ca SETTING MBSK TO GET RIG OF HI

ADDAX ORDER 2 BITS

SHIFT BEFORE CHECKING UPPPER CASE TABLE
CHECK THE SHIFT FLAG

ORUP
g 1B SEND OUT FIGURES SHIFT' AND SET

IFT SHIFT FLAG AS NECESSARY

POT
$UPCAS  SET POINTER TO UPPER CASE TABLE
SEARCH  CALL SEARCH ROOT
RESTR IF POSITIVE, SEARCH WAS SUCCESSFUL
#51A SEARCH FATLED SO (XITPUT EXTEND
CHARACTER
EXTEND-2
X SEARCH THROUGH EXTENDED CHAR

RESTR TABLE
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00121 EEAC 08 I
] INX BUMP PQINTER TWIGE
28155 FEAD A6 94 LDA A X wmmesauwr%ovamma
BE156 FEAF 23 F6 BPL NXT IF MINUS - ENO OF TABLE
89157 FEB] Ce 20 DA B $520 NO MATCH FOUND - OUTPUT BLANK
#0158 FEB3 8D 04 BSR BOUT2
gg 29 FEGS 28 1A BRA RESTZ
gg. gg * BOUTCH IS THE OUTPUT CHARACTER ROUTINE
@0l63 FEB7 DF FD  BOUTCH STX SAVEX SAVE ¥,A,&B
20164 FERY QF BOUT2 SEI DISENABLE INTERFUPTS
29165 FEBA 36 BSH A
P3166 FEBB 37 PSH B
#9167 rEBC CE FEE4 LDX #LOWCAS SET DOINTER TO LOWER CASE
#9168 FEBF 8D 16 BSR SEARCH T AND CALL SEARCH ROUTINE
@Ble9 FEC1 28 CC BMI CHKUP IF MIMUS, THEN SEARCH FAILED
ge17d FEC3 FC LDA B SHIFT  CHECK THE SHIFT FLAG
aal71 FEC5 27 @8 1358 RESTR
aR172 FEC7 36 Psd A IF PLAG IS SET THEM SEND OUT
28173 FEC2 86 1F LDA A #3518 LETTERS SHIFT AND CLEAR FLAG
99174 FECA 8D BF BSR
#8175 FECC 97 FC STA A SHIFT A IS CLEAR OW RETURN FROM PUT
29176 FECE 32 PUL A
#0177 FECF 80 8A RESTR BSR PUT
99178 FED1 33 RESTZ P{L B RESTORE B
#9179 FED? 32 PUL A RESTORE A REG
9918¢ FED3 DE FD LDX SAVEX RESTORE X REG
aa181 FEDS PE CLI ENBBLE IMTERRUDTS
g% ,g% FED6 19 RET RS RETURN
#1842 * SUBROUTINE TO SEARCH CONVERSION TABLES
208185 * RETURNS WITH CODE IN A IF FOUND
gg?gg ¥ RETURNS WITH N BIT SET IF NOT FOUND
9188 FED7 4F SEARCH CLR &
#8189 FEDS 6D 99  NXTCHK TST X
30199 FEDA 28 FA BMY RET IF MINUS - END OF TABLE
gB191 FEDC El 8# CMP B X

92 FEDE 27 Fé a@ RET MATCH - RETURN

93 FEE@ 08 I INCREMENT POINTER

94 FEE1 4AC INC A INCPEMENT QUTPUT CODE

gg FEE2 20 F4 BRA NXTCHK ~ CONTINUE SEARCH
;ﬂ B gg * JOWER CASE CONVERSION TABLE
£6199 FEE4 @8 LOWCAS FCB 2 NULL
Ap208 FEES 45 FCC JE/
9p201 FEEG GA FCB SA LINE FEED

202 FEE7 41 FCC /A

203 FEEB 28 [38l:] 520 BLANK

204 FEE9 53 FCC /510/

FEEA 49
FEEB 55
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Ree PBronecxrat e RORy

.~ FCa a SLOT FOR FIGURES SHIFT
%, INCH ENTRY POINT MUST BE AT START OF SEOOND PROM
INCH FCC /MR

HANG BSR POLCAT  IF BUFFER IS EMPTY
BOC HANG HANG ARQOUND FOR INTERRLIPT
CLR BUFULL CLEAR THE BUFFER
DA B BUFFER  P{IT CHAR INTO B
RETURN

ke
* INPUT ONE HEX DIGIT INTO B REG
: EETURN TO CALLING PII%G?M IF

ER_RECEIVED HEX

:*DIGIT. IF NOT HEX, GO TO CRLF
INHEX BS5R INCH GET A CHARACTER

SUB B 'a

BMI 1 NOT HEX

CHp B }59

BLE NIHG NOT HEX

CME B iill

BMI C NOT HEX

CHP B Oflﬁ

BGT . NOT HEX

SUB B t7 IT'S A LETTER-GET BCD
}[;llHG RTS RETURN

:*THIS HELPFS LINE UF ENTRY POINTS
?;lC.U'IC BRA BOOUTCH
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g?%ﬁ FF24 Do

8245 FF26
29246 PF27

57
39

F5

2RING IEEELILR

T &
g = LI
]
Lt =]

e
=)

B9

Fa
B2

Fa

* POLE FOR CHARACTER
* SET CARRY IF CHAR IN BUFFER 1S CURRENT
:*CLEAR CARRY IF NOT CURRENT

POLCAT LDA BUFULL
ASR B
A
* LOAD PAPER TADE
* LOAD ONLY S1 TYPE RECORDS
* TERMINATE ON 59 OR CHECKSUM ERROR
LOAD  BSR INCH READ FRAME
U2 B i's
BNE LOAD  FIRST CHAR NOT (S)
BSR INCH READ FRAME
CMP B 19
BEQ 1 59 END OF FILE
CME B 1
BNE LOAD  SECOND CHAR NOT (1)
CLR & ZERD THE CHECKSU
BSR BYTE READ BYTE
SUB B §2
STA B BYTECT  BYTE_COUNT
BSR BADDR  GET ADDRESS OF BLOCK
LoAD11 BSR BYTE  GET DATA BYTE
DEC BYTECT  DECREMENT SYTE COUNT
BBg LOADLS  DORE WITH THIS BLOCK
STA B X STORE DATA
INX BUMP POINTER
BRA LOADI1  GD BACK FOR MORE
LOAD15 INC A INCREMENT CHECKSUM
LLOAD  Bog) LCAD  ALL OK - IT'S ZERD
¢l B CRLF  CHECKSUM ERROR - QUIT

ik

: READ BYTE (2 HEX DIGITS)

NID B
* A IS USED FOR PAPER TAPE CHECRSUM
BYTE BBR INHEX GET FIRST HEX DIG

ASL B SHIFT TO HIGH ORDER 4 BITS
ASL B

ASL B

ASL. B

ABA ADD T CHEKSUM

STA B TEMP STORE DIGIT

BSR INHEX GET 2ND HEX DIG

ABA ADD TG CHECKSUM

ADD B TEMP COMBINE DIGITS TO GET BYTE
RTS RETURN

ok
* READ 16 BIT AGDRESS INTO X

* STORE SAME ADDRESS IN XHI & XLO
* CLOBRERS B REG
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28294 *

20295 FF6l 8D EF  BADDR BSR EYTE GET HIGH ORDER ADDRESS
02296 FF63 D7 FA SIA B XHI STORE IT

08297 FF6S BD EB B5R BYTE GET LOW ORDER ADDRESS
20298 Fr6? D7 FB STA B ALOW STORE IT

08299 Fre9 DE FA LDX XHI LOAD X WITH ADDRESS BUILT
20188 FFeB 39 RTS RETURN

aa3n) il

20392 * PRINT BYTE IN A REG

33303 * CLOBBERS B REG

0384 **

B8A385 PF6C 16 QUT2H TAB COPY BYTE TO B
20306 FFED 54 LSR B SHIFT TO RIGHT
20387 FFoE 54 LSR B

908388 FFoF 54 LSR B

98383 FF7d 54 ISKE B

30314 FF71 8D 61 BSR QUTHR QUTPUT FIRST DIGIT
2311 FFid 16 TAR BYTE INTQO B AGATN
pR3l2 FF74 C4 BE OUTHR AND B F GET RID OF LEFT DIG
#8313 FF76 CB 3@ ADD B 38 GET ASCII

Gﬂgi4 FFiB C% ag cMp B 3

d8315 Fr¥/A 2 BLS

ga3l6 Fr/C C5 a7 ADD B 7 IF IT'S A LETTER ADD 7
28317 FFIE 8C FCB 8C

ggg%g FFIF C6 20 oo LDA B 520 QUTS PRINTS A SPACE
gg%g% :*CUTCH QUTPUTS CHAR IN B

80322 FFB1 23 9F QQTCH BRA BBOUTC

50323

28324 * EXAMINE AND DEPOSIT NEXT

gg%%g :*USES CONTENTS OF XHI & XLO AS POINTER

00327 FF33 DE FA  NCHANG LDX XHI INCREMENT POINTER
aa328 Fra85 a8 INA

8A329 Fréo DF FA STX KHI

90339 FF98 96 FA LDA A XHI

88331 FraA 80 EB BSR CUTZH PRINT OUT ADDRESS
86332 FFEC 96 FB LDA A XLOW

$A333 FFBE 80 DC BSR QUT2H

22334 FF93 8C FCB $8C

42315 xw

gg%gg :*EXAMINE & DEPOSIT

38338 FF91 BD CE  CHANGE BSR BEADDR BULLD ADDRESS
08339 FFraj 8D EA BSR oUTS PRINT SPACE

A8348 FFI5 24 LDA A X BYTE INTO A

B34l Fr97 80 D3 BSR a2y NT B!

099342 FF99 8D E4 BSR CUTS PRINT SPACE

AA3431 FF9B 8D BS BSR BYTE NEW

gg%gg FF9D E7 80 wa STA B X STORE NEW BYTE
AR346 * COMMAND DECODING SECTION

an34y fad

.
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89348 FPIF 9E
208349 FFA] C5
FFA3 8D
1 FFAS C6
68352 FFA7 8D
53 FFA9 C6
FFAB B
FFAD %D

5 5 R 0 ) 5 5 5
IR tehitrind
1a)
O OAOLLADAD DAL DD m%

TEDOT I A T Lot N bt T A (B

E

Leyl

-]

L

L ol Lot

ol
=

F6
FA

BG Fig2
F2

Page 38

CRLF IDS SAVETK
Bsmﬁ S0 CARRIAGE RETURN
%ﬁ B &%m LINE FEED
SR °  Ayjoy  PROMPT CHARACTER
JESR INCH READ CHARACTER
TRA MAKE A COPY
BSR aurs PRINT SPACE
CMP A L
g’% LOAD PAPER TAPE
A T
BNE NOTJ
BSR BADDR GET ADDRESS TO JUMP TO
Jmp JuMp TO IT
NOTI CMP A M
BEO £ EXAMINE & DEPOSIT
ol NHANG
Baotp E & D NEXT
BAE; A g:rleF
RTIL PROCEDE FROM BREAKPOINT
RESET CI'ESR A #BUFULL INIT STACK POINTER
PSH A INIT BUFFER FULL FLAG
PSH A INIT EXT CHAR FLAS
PSH A INIT ECHO FLAG
" PSH A INIT BRKADR FLAG
+ SOFTWARE INTERRUPT ENTRY POINT
INTRPT STS SAVSTK  SAVE STACK POINTER
5TS XHI SAVE SP FOR N COMMAND
CLI ENARLE INTERRUPTS
LOA A STRAPS IF NO TERMINAL BIT IS SET
g% A ammgg gll} ngITm TBOF BRKADR IS SET
. BRA CRLF TO COMMAND DECODER
* JEXTENDED CHARACTER TABLE
EXTEND FCB 3
FCC i
FCB STE
RO &
FCB §lB ESCAPE CHARACTER
FCB D
FCC Fav
FCB sl
FCC 7%
FCE 5
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NXTBIT
WAIT1]1 FE6S
WAIT  FEBB

UPCAR
EXTCAR FE79
CHENXT FE7E

%

g
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%{a\m\m\m\m\
S

THE INTERRJPT VECTORS

aFFFB
IVEC
INTRPT

NMIVEC
RESET
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