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I ABSTRACT

This document describes the functions and operating
procedures of the Altair 686b 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 pPrograms. A source listing 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

211l numbers used.ihhtnis document are hexadecimal (base
16) unless otherWise indicated.

in the examples prov1ded in this document, underscorlnq
is used to 1ndleate user typed information.

The symbol <CR> 1s used to represent a carrlage return.

There are two versions of the PROM Monitor, one whlch
supports the use of the ACIA chip, and one for use with
a Baudot Teletype. All information in - this manual
applies to both ve551ons of the Monltory except where
otherwise noted

symbolic addr935u¢ ‘which are referenced put not defined
in the examples,  such as OUTCH and OUT2H, are entry
points in the PROM Monitor. Refer to appropriate
gource listing (Section IX for the ACIA version and
gection ¥ for . the Baudot version) for detdiled
information on these routines. : :

Assembly code examples follow the conventions of the
6808 Resident Assembler.
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111 STARTING UP THE PROM MORITOR

A} Powe

L up seguence

Z}

3}

5)

6)

7}

BY Ente

Strap the appropriate bits at location Ff22 to
indicate the presence of a terminal, the type of
terminal, and the number of stop bits to be used.
{See the 680B Operator's Manual.)

Turn the Altaifﬁmcomputer on.

Turn the terminél Oon.

Switch the Halt=Run switch to the Halt positién.
Actuate the Reset switch.

Switch ﬁhe Halt-Run switch te the Run position.

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

e e i - e
NOTE

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

ring the PROM Monitor from a User Program

trom
the
the

There are three methods of entering the Monitor

a user program. The first method is to include
following instructions at the appropriate place in
program, '

LDX SFFFE RESTART VECTOR TO X REGISTER
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JMP 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. :

VU

NOTE

If the user program 1is 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. '

The second method of entering the Monitor from a
user program is to include the following lnstructlon 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 HMoriitor is entered, the stack pointer
iz loaded from:SAVSTK {#%F6 and 3ﬂF?}f 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 is 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 thls feature is delayed until
section V. :



PROM Monitor Page ¢

IV DESCRIPTION OF MONITOR COMMANDS

M ~ Memory Examine and Deposit Command

Purpose - To examine and optionally modify 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 to 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  byt@,
enter the neéw contents by typing two hexadecimal
digits,

6} To leave the contents of the specified byte

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

Examples -

1) To examine and leave unaltered the contents of
gpA2, the following command is used:

.M 8AA2 FF <CR>

2) To deposit a 69 in location @872, the following
command is used:

.M 8872 E1 89

{Note that a carriage return is not used.)

NOTE

The contents of the specified byte are not
changed until two valid hexadecimal digits
are entered. Therefore, 1if an invalid
digit is typed, the contents of the
location will remain unchanged.




PROM Monitoy prage 7

N - Memory Deposit and Examine Next Command

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

Usage P
1) Type N in response to the Monitorfs *.".

2) The Monitor will type the next seguential memory
address, preceded by and followed by a space., The
contents of the byte will be printed, followed by
a space, Yo

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 & carriage return (or any other
non-hexadecimal character).

Examples -

1) To load a string of ASCII characters into
successive memory bytes starting at location 8#59,
use the following commands:

=

15 Is

2850 @

851 0@

"

=
=

-9

.N 80852 29 54

N 0853 99

!w
W

2} To check and correct a seguence of instructions.
located at @015 through @@18, the following
commands are used: _

9815 4C <CR>

8616 5C <CR>

I

iz

8817 36 32

iz

iz

9018 37 <CR>
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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
execution 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 pregram which starts at
A2F3, the fellowing command is used:

.J B2F3

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 $8) is ignored.

Normal termination of the load occurs when an end
of file record type 59) is encountered. (ontrol
returns to the Monitor's command decoding section and
any information following the S9 on the tape is
interpreted as Monitor commands. Therefore, the paper
tape reader should be turned off as soon as the 8§ is
printed on the terminal.
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If a checksum error gccurs while the tape is
being read, control is returned to the Monitor's
command decoding section and the rest ot 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 only to the ACIA
version of the PROM Monlitor.

While loading a paper tape, Teletype echo can be
suppressed oy one of two methods. The first method is
to use the Moniteor ‘s M command to store an FF into the
Monitor's echo flayg (location 29F3). The command

M 9AF3 83 FF

turns cff Teletype echoing. The L command can then be
used to load the paper tave. . (The L will not be
echoed!) when the load is completed, the command

M BOF3 FF

=

4

is used to restore Teletype echoing, {only the "Fr,
which is prlnted by the Monitor, will appear on the
terminall) - '

NOTE

Only the most significant bit of the echo flag
affects Teletype echeoing. Therefore, any
number loaded intc A8F3 which has bit 7 set
will suppress echoing, and any number loaded
into @4F3 which has bit 7 clear will restore
echOLng

The second method of suppressing Teletype echo is
to have the first data block of the paper tape lcoad an
FF into location @@F3 and to have the last data block
load a g2 into location @9F3. This can be
accomplished by including the following anemonics in
an assembly code program.
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NAM EXAMPL
ORG $BEF3
FCB $FF TURN QFF ECHO FOR LOAD

(PROGRAM STATEMENTS)
ORG $HQF3

FCB @ RESTORE TTY ECHO
END

This is the method used on all MITS supplied paper

tapes.
like:

When wsing this method, a typical leoad looks

.L SOBBAREO4DA54D5445535420R5
S1@4@BF3FFA8
59

If a checksum error  occurs, Teletype echoing will
remain off. The command

M A6F3  FF 29

can be used to restdore echoing. {Only the FF will
appear on the terminall)
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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 Section V. :
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¥V USER PROGRAM DEBUGGING WITH THE PROM MONITOR

Setting Program Breakpoints

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

The PROM Monitor allows a program breakpoint to be set
by insertion of a SWI (software interrupt) instruction at
the point in the program where the break is to occcur. 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. fThe PROM Monitor gains control of the processor
and may be used to examine and/or modify the contents of the
registers and memory locations.

Stack Pointer >

Sp+l > Condition Codes
Sp+2 > Accumulator B
SP+3 > Accumulator A
SP+4 > Index Reqg (High Order Byte)
SP+5 > Index Req (Low Order Byte)
SDhe 5 b

=y
SP+7 > P:oqram Counter (Low Oxder Byte

DProcgram Counter (Hdioch Qrﬁ!ar Rird }

Py
Oy a (WLERN 34§ 55 S8 4 BB atqal B AT b =

TABLE 5-]

When the Monitor is entered at a program breakpoint,
the stack pointer is saved in locations 9@FA and 90FB. When
an N command is executed, the contents of Q8FA and JEFB are
incremented by one and then used as the address of the next
memory byte to be examined. Therefore, if an N command 1is
issued directly after entering the Monitor at a breakpoint,
the address displayed will be 5P+1 {(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 registers 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 90F6 and @8F7, 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 processor
registers.
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The P command is used to continue program execution
atter a breakpoint., The P command causes the stack pointer
tc be loaded from locations 88F6 and @0F7 and the other
processor registers t0 be pulled from the stack. Program
execution 1is resumed at the address of the SWI instruction
that caused the break, plus one.

NOTE

The contents of the stack
pointer . may be changed by
modifying the contents of
locations 98F6 ~ and B3FT.
However, great caution should
be exercised when so0 doing
since the P command causes the
Processor registers to be
pulled from the stack.

Any number of breakpeints 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 SWI instruction and
re-zgssembling the program.

Breakpoint Routines

Whenever the PROM Monitor 1is entered at a program
breakpoint, the flag BRKADR (location ¥2) is checked. 1If
the most significant bit (bit 7) of BRKADR is c¢lear (=0)
then the Monitor assumes processor control. (This is the
normal course of events since the Monitor initiadalizes BRKADR
to 383 whenever the Reset function is performed.) However, if
the most significant bit ¢f BRXADR is set (=1}, which can bhe
accomplished by using the command

M B0F2 83 FF
or including the instruction

comMm SFP2 SET BRKADR FLAG
in a program, then control is transferred to location 283648
when a program breakpoint occurs. This feature can be used
to perform special functions when program breakpoints

ocecur., Two examples of the use of this feature are given
below.
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1)

2)

This example illustrates the use of a breakpoint
routineg to print the contents of the processcor's
registers and continue program execution each time a
program breakpoint occurs.

ORG 9 BREAKPOINT ROUTINE ADDRESS
LDA B $@15 SEND CR AKD LF
JSR QUTCH TO TERMINAL
LDA B $812
JSR OUTCH :
TSX X POINTS TO PROCESSOR STATUS
LDA B #7 INITIALIZE COUNTER

LOOP LDbA A X BYTE OF STATUS TO A REG
PSH B QUT2ZH & OUTS CLOBBER B REG
JSR QUT2H PRINT OQUT BYTE OF STATUS
JSR . ouTS SPACE OVER '
PUL B RESTORE B REG
INX BUMP POINTER
DEC B DECREMENT COUNTER
BNE LOOP IF NOT DONE, KEEP PRINTING
RTI CONTINUE PROGRAM EXECUTION

This example illustrates the use of a breakpoint
routine to examine the contents of the A register and
transfer control to the Monitor if A is clear (contains
all zerces}. If A 1is not clear, program execution
continues. This type of routine is used to implement
“conditional breakpoints®.

ORG 3
JMp $6380 THIS BREAKPOINT ROUTINE
ORG S@lga STARTS AT #3400

TST A TEST CONTENTS OF A REG
BNE CONTIN RBES?

JMp CRLF YES, JUMP"TO MONITOR

CONTIN RTI NC, 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 §. The digit
following the § defines the type of record.

5% = Header Record
51 = Data Record .
59 = End of File Record

Header records (type 58) contain the program name, and
are lignored by the PROM Monitor. The end of file record
{type 59} causes the Monitor to terminate the 1loading
process, Data records (type 51) contain the actual data to
be loaded and are of the formv

SENNAAAADDDDDDDDDD......u.aDDCC

where S1 specifies that the record is a data record, NN is a
two digit hexadecimal byte count specifying the number of
remalnlng bytes in the record (1 byte = 2 frames of tape),
AARA is the 4 digit hexadecimal starting address of the data
block, each DD pair consists of two hexadecimal dlglts which
are comblned to form a byte, and CC is the checksum of all
precedlng 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 §=1.
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Leader {Nuils)

(i8] (LR Farmatting for printer
& DA {LF} resdabiiity ignored
reme CL) (NULL] By ieader
H 53 § = Svari-of-record
2 cC CC = Type of Record
3 - Byte Count {two frames =
) ® one bytel
5 g -
6 s - £ - Address/Size
7 z F —
8 £ o ¥
2L 2
g pt £ & e — Data
0 P &
a ® Q
3 2
. = <
2]
. = - Checksum
[

N\

Frames 3 through N are hexadeciral digits {in T-bit ASCI) which are converted
w BCD. Twoe BCD digits are combined to make ons 8-bit byte.

The checksum is the one's complement of the summation of B-bit bytes.

Erame.

ce= 38 ce = 31 ce= 38
Header Drats End-of -File
Record Record Record
1. Starv-of-Record ___ 53 3 53 g 53 g
2. Type of Record __ 39 ] 31 1 39 ]
<3 31 3 36
g Byte Count P 12 16 16 13 @3
5. 30 a1 39
6. Address/Size 30 - 31 1100 30 odoo
7. 30 2% ;.
a 30 32 a6 .
o. 34 38 45 FC
10, Diata 38 48-t1 18 a8 43 _
- ¢ 3 {Checksum)
gj 440 32 32
35 P
32 528 41 | e
T A8 {Checksum)
. :
3s
M. Checksum 45 9€

Reprinted with permission from Motorola.

FIGURE &-1. Paper Tape Format
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VII PROM MONITOR MEMORY (SE INFORMATION

Monitor Memory Location

The ACIA version of the PROM Monitor is 256 bytes long
and resides in locations FF@# through FFFF. The Raudot
version of the Monitor is 512 bytes long and resides in
leocations FE#@ through FFFF,

Monitor Stack

The stack pointer is initialized to 28F1 whenever the
Monitor is entered .at its reset entry point. The stack
pointer can be changed by wusing the Monitor's M and W
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. Dbreakpeoint as this
will cause the P command to
operate improperly.

Monitor Flags

Locations @@F2 through @GOFF are reserved for use by the
Monitor. These locations are assigned as described below.
With the exceptions of BRKADR, ECHO, and SAVS3TK, these
locations should generally not be tampered with,

BRKADR (@2F2) - BREAKPOINT ADDRESS FLAG

If bit 7 of BRKADR is clear (=0) the Monitor gains
processor control when a program breakpoint occurs. If bit
7 is set, control is transferred to location 28808 when a
breakpoint occurs. See Section Vv for further information.



PROM Monitor Page 18
ECHO (08F3) - TELETYPE ECHO FLAG

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

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

EXTFLG (U0PF4) - 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 Baudot version of the Monitor.

BUFULL (@0F5) - BUFFER FULL FLAG

{Applies to RBaudot version only)

Tf BUFULL is clear then the contents of the character
buffer are not current., If BUFULL is set (any bits high)
then the contents of the character buffer are current.

SAVSTK (GaF6-00F7)

SAVSTK 13 used to save and restore the contents of the
stack pointer.
TEMP (Z0FB)

TEMP is used for temporary storage during computation
of paper tape checksums,

BYTECT (88r%) - BYTE COUNT

BYTECT contains the byte count during paper tape
loading.
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XHI stores the high order byte c¢f the index register.

XLO (Q2FR8)

ZLO stores the low order byte of the index register.

NOTE

the Monitor is entered
program. breakpcint,
allows the N command

status. (See Section
further information.)

X#I and XLO are also wused to
store the stack pointer when

used to examine the processor

at a
This
to  be

v for

SHIFT (88FC)

(Applies to Baudot veréion only)

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

SAVEX {@4FD~CQOFE)

(Applies to Baudot version only)

Teletype
whenevery

is in the
the Baudot

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

BUFFER (Q@&FF)

{Applies to Baudot version cnly)

BUFFER is the character buffer us
character routine.

ed by the Baudot input
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Interrupt vectors

The non-maskable interrupt vector points to location
#184.

The maskable interrupt vector points to location @104
in the ACIA version of the Monitor. See Section VITI for

information concerning the maskable interrupt vector in the
Baudot version,)
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VII BAUDOT TELETYPE CPTION INFORMATION

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

NOTE

The Monitor supports Baudot
Teletypes wired for half
duplex only.

Baudot Input

Input from the Baudot Teletype is handled by using the
maskable interrupt feature of the 6868 MPU. Therefore, the
interrupt mask (bit 4 in the processor condition <codes.
register) must be clear (=9) to enable input from the Baudot
Teletype.

The maskable interrupt vector points to location FEZ4.
When a maskable interrupt request is acknowledged, the
Monitor checks to see if the the interrupt reguest was
originated by the Baudot Teletype. If 80, the character
ccde is clocked in. If the request was originated by a
device other than the Baudot Teletype, -control is
transferred to location 7F144.

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

NOTE

The Baudet output character
routine masks out interrupts

and therefore a character

typed -while cutput is
occurring 1is likely to be
either misread or lost

entirely.
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Baudot < > ASCII Conversion

Figure 8-~1 shows the Baudot keyboard which the
Monitor's Baudot < > ASCII conversion is based on. The
Baudet character set contains 55 (decimal) useable codes.
For most computer applications this 1is an insufficient
number ©f 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 Baudot
< » 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 cutput, if an ASCII code cannot be matched with a
Baudot code, the extend character is printed, followed
by a blank.

3) Cn input, control characters are formed by combining an
% {the extend character) with the appropriate lower
case character. For example, to send a control-A, the
extend character must be typed, followed by a letters
shift, followed py an A,

4) On input, any upper case extended character which is
not explicitly defined in Table 8-2 is matched to the
ASCII control character of its associated lower case.
For example, an extended “:* ({&:) is matched to a
cantrol-C.

5) On input, the codes for null, line feed, and carriage
return are unaffected by case, For example, a lower
case line feed, an upper case line feed, and an
extended line feed are all matched o an ASCII 12

(octal).
6) Tne letters and figures shift codes are not matched to
ASCIT  codes, Tney serve only to change the character

case.,
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Figure 8-1. Baudot Keyboard
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BAUDOT LOWER UPPER EXTENDED
(OCTAL) CASE CASE CASE
% NULL NULL

1 E 3

2 LINE FEED LINE FEED

3 A - SEE *2 BELOW
4 BLANK BLANK

5 s CONTROL=-G

6 I : 8

7 U ; 7

10 CAR RETURN CAR RETURN

i1 D 5 ESCAPE
12 R 4

13 J !

14 N ' @

15 F | h

16 C :

17 24 { <

28 T 5

21 Z " #

22 L } >

23 W Z

24 H SEE *]1 BELOW

25 Y 6

26 P @

27 0 1

39 ] 9

31 B ? %

32 G & (EXT CHAR) +

33 FIG SHIPFT FIG SHIFT

34 M . *

35 X _ /

36 v H =

37 LTR SHIFT LTR SHIPT

*1 OW INFUT A STOP IS MATCHED TO A NULL. THERE IS N0 ASCIT CODE
WHICH WILL GUTPUT A STOPR. :

*2 THIS CHARACTER IS PRINTED AS A BACK ARROW ON TELETYPE MODEL 33.

TABLE 8-2  Baudot <>ASCII Conversion
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PAGE 3L PROM MON IX¥ PROM MONITOR SOURCE LISTING (ACIA VERSION)

agaal NAM PROM MONTTOR

22282 &k

02323 ** ALTATR 680B PROM MONITOR

75084 ** ACIA VERSION 1.0

aaga5 kk

29396 opT S . PRINT SYMBOL TABLE
13897 OPT PAGE PAGINATED LISTING
20398 a10d MIVEC EQU 16@

B2a89 2124 NMIVEC EOU 194

Qea1a FRa2 STRAPS EQU FGBZ

28911 aaan NOTERM 200

40212 F309 ACIACS EQU F@ﬂﬁ

32013 Faai ACTADA EQU Fagl

29714 ol

gaE1s * MONITOR STACK AND FLAGS

AB%16 ok

20317 Q6F1 ORG %Fl

0unls8 92F1 @d81 STACK  EMB BOTTOM OF MONITOR'S STACK

00219 gAF2 49g] BRKADR RMB 1 BREAKPOINT ADDRESS FLAG

20929 0ar3 2941 ECHO RMB 1 TTY ECHO FLAG

2aG2) Gard 2041 EXTE{G RMB 1 EXTENDED CHARACTER FLAG
20022 9aF5 §egl BUPULL: RMB 1 BUFFER FULL FLAG

#0923 9aFe 99922 SAVSTK RMs3 2 TEMP FOR STACK POINTER
40624 2OF8 0Bl TEME  RMB ] TEMPORARY STORAGE

Aeazs A9Fg Rl BYTECT RMB 1 BYTE CGUNT

026 9AFA 5031 XHI RMB 1 XREG HIGH

2ea27 GOFB 2491 ALOW  RMB 1 XREG LOW

06028 BoFC 2891 SHIFT RMB 1 BAUDOT SHIFT FLAG

93829 AAFD 4082 SAVEX RM3 2 TEMP FOR INDEX RG

aaa3a Gorr agal EQFFER RMB 1 BAUDOT CHARACTER BUFFER
gggg% * START OF PROM

BaA33 *

0334 FFGO ORG SFFAD

30335 * i

2Ba36 * INPUT ONE CHAR INTO A-REGISTER

g%%%g :*ECHO CHAR IF BIT 7 OF ECHO FLAG IS CLEAR

$0049 FFGO 8D 22  INCH  BSR POLCAT  ACIA STATUS TO A REG
39741 FFP2 24 FC BCC INCH RECETVE NOT READY

geedaz vra4 Ce 7F LDA B #S7F MASK FOR PARITY REMOVAL
P43 FEE6 D1 F3 CMP B ECHO CHECK ECHC FLAG

20044 Freg P4 FOG1 AND B ACTADA  GET CHARACTER

@145 Fros 24 74 BCC OUTCH ECHO

fedd4e FEAD 39 RTS NGO ECHO

20048 *k :

Aha4Y * THE FOLLOWING NOP_LINES UP THE ENTRY

82650 * POINTS TO POLCAT IN THE TWO VERSIONS

gg%g% * 0 THE MONITOR

#0054 FFAE @1 NOP
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PAGE, 482 PROM MON

22059 k&
BoEed * INPUT ONE HEX DIGIT INTO B REG
ge061 * RETURN TO CALLING PROGRAM IF
gau62 * CHARACTER RECEIVED IS A HEX
g%ggg i*DIGIT. IF NOT HEX, GO TO CRLF
gagos FEAF 8D BF  INHEX BS5R INCH GET A CHARACTER
a¢0ee FFL1 C8 30 SUB B '0
Ba6e7 FF13 2B 3C BMI C1 NOT HEX
aeaes Frls Cl 69 CMP 3 #59
20649 FELT 20" DA BLE INIHG NOT HEX
¢0278 FF19 C1 11 CMP B #511
pPE71 FF1B 2B 34 BMI Cl NOT HEX
gea72 FEID C1 16 CMP B é?lﬁ
ga0i3 FFIF 2E 36 BGT NOT HEX
09874 FirZl C3 B7 S0B B #7 IT'S A LETTER-GET BCD
Gaa7s FF2l 39 INIHG RIS RETURN
Aoy * K
B0id73 * POLE FOR CHARACTER
aBa79 * SETS CARRY If CHARACTER IS IN BUFFER
gggg? :*CLOBBERS B REG
(9BB82 FF24 F6 FOB8 POLCAT LDA B ACIRCS  ACTA STATUS TO B
30083 FF27 57 ASR B ROTATE RDRF BIT INTO CARRY
Auas4 Fraa 39 RTS.- RETURN
#3088 s
g5a39 * LOAD PAPER TAPE
D3099 * [OAD ONLY S1 TYPE RECORDS
g%%g% : TERMINATE ON S9 OR CHECKSUM ERRCR
Q3393 FF29 8D D5  LOAD  BSR INCH READ FRAME
26094 Fr28 CO 53 508 3 'S
gaBos Fr2D 26 FA BNE LOAD FIRST CHAR NOT (S)
0ae9s FEIF 8D CF BSR TRCH READ FRAME
gnga7 FE31 C1 39 CMP B B'9
poags FF33 27 1C BED Cl 59 END OF FILE
28099 Fri5 Cl1 31 CMP B 'l
@188 FF37 26 F9 BNE LOAL SECOND CHAR NOT (1)
f9i61 FF39 4F CLR A ZERD THE CHECKSUM
@8162 FIF3A 8D 17 BSR BYTE READ BYTE
prRle3 FRIC C4 A2 S0B B #2
24104 PE3E D7 F9 STA B BYTECT  BYTE COUNT
88165 Fr4g 2D 206 BSR BADDR GET ADDRESS OF BLOCK
G3106 FF42 80 GF  LOAD11 BSR. BYTE GET DATA BYTE
H1a7 FF44 TA 39F9 DEC BYTECT  DECREMENT BYTE COUNT
ggias FraT 217 B LOADLS  DONE WITH THIS BLOCK
ggias Fr49 EY ﬁﬁ STA B X STORE DATA
GB1lg Fr4B 08 TNX BUMP POINTER
Ba1ll FE4C 20 4 BRA Loapll GO BACK FOR MORE
#8112 FF4E 4C LOADLIS INC A INCREMENT CHECESUM .
gM113 FF4F 27 D8 LLOAD BEQ LOAD ALL OR = IT'S ZERD
3114 FF51 26 58 Cl BRA CRLF CHECKSUM ERROR - QUIT
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PAGE 0623  PROM MON

G817 k¥ -

20118 * READ BYTE {2 HEX DIGITS)

@119 * INTO B REG

gg%%g i*A IS USED FOR PAPER TAPE CHECKSUM

#0122 FF53 8D BA  BYTE  BSR INHEX GET FIRST HEX DIG
@e123 FES5 58 ASL B - BHIFT TO HIGH ORDER 4 BITS
geiz4 Fr56 58 ASL B

BE125 FF57 58 ASL B

B0Rl26 FF58 58 ASL B

20127 FF59 1B AEA ADD TO CHEXSUM

PE128 FESA D7 F§ STA B TEMP STORE DIGIT

24129 FF3C 8D Bl BSR INHEX GET 28D HEX DIG

An13a FESE 1B ABR ADD TO CHECKSUM

28131 FF5F DB F8 ADD B TEMP COMBINE DIGITS TO GET BYTE
g0132 FFel 39 RTS RETGRN

A0i33 ol

o134 * READ 16 BIT ADDRESS INTO X

@8135 * STORE SAME ADDRESS IN XHI & XLO

g%%%g :*CLOBBERS B REG

@%138 FP62 8D EF  BADDR BSR BYTE GET HIGH QORDER ADDRESS
20139 FF64 D7 FA STA B XHI STCRE IT

96149 Fre6 8D EB BSR BYTE GET LW ORDER ADDRESS
¢galdl Freg D7 FB STA B XLOW STORE IT

@142 FF6A DE FA LDX XHI LOAD X WITuH ADDRESS BUILT
AE143 FreC 39 RIS RETURN

36%4? ke '

#9148 * PRINT BYTE IN A REG

73149 * CLOBBERS B REG

@e159 ol

@215l rreb 16 CUT2H  TAR COPY BYTE TO B

09152 F6E 54 LSR B SHIFT TO RIGHT

@153 FFeF 54 LSR B

ag154 FE78 54 LSR 8

BALS5 FF7) 54 LSR B

2156 FFJ2 8D 81 BIR QUTHR OUTPLIT FIRST DIGIT
AR1sY FFI4 16 TAB BYTE INTO B AGAIN
@2168 FF75 C4 OF OUTHR AND B L E1 GET RID OF LEFT DIG
Gg16l Fr77 CB 38 ADD B g 3¢ GET ASCII

20162 FF79 C1 39 CMpP B 39

@gle3 FEJ8 23 44 8LS OUTCH

agled FEID CB 07 ADD B #7 IF IT'S A LETTER ADD 7
Q9165 FFIF 81 NOP LINE UP CQUTCH ENTRY POINTS
ag166 FF80 J1 NOP
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ag4

Fegl
Frg2

rra4
FEgs
FER7
FFYE
FFSA
EFF8B
FFOE

FFEF
FFa]
FF92
FF94
FF96
FF38
FEYA
FEac

£FOD
PFOF
FFAL
FEA3
FEAS
FEAT
FFAQ

FFAR
FRAD
FFAF
FEB]
Frod
FEBS
FEET
FF39
FFRC
EFEBD
FFBEF
FECL

PROM MON
8C OQUTCH FCB S8C USE CPX SKIP TRICK
C6 28 QETS LDA B $520 QUTS PRINTS A SPACE

:*OUTCH OUTPUTS CHARACTER IN B
37 PSH B SAVE CHAR
gg g3 QUTCl ggg 5 POLCAT  ACIA STATUS TO B REG
24 FB BCC QUICL XMIT NOT READY
33 PUL B CHAR BACK TO B REG
gg FRR ggg B ACIADA  OUTPUT CHARACTER

* &

* EXAMINE AND DEPOSIT NEXT
:*USES CONTENTS OF XHI & XLO AS POINTER

NCHANG %DX- XHI INCREMENT POINTER
NX
STH XHT
LDA A X8I
BSR QUTZH PRINT QUT ADDRESS
LDA A KLOW
25R QUT2H
o FCB S8C OSE CPX SKIP TRICK
:*EXAMENE & DEPOSIT
CHANGE BSR BADDR BUILD ADDRESS
BSH . UTS PRINT SPACE
LDA A X BYTE INTO A
BSR ouTZH PRINT BYTE
BSR ouUTs PRINT SPACE
B5R BYTH GET NEW BYTE
s STA B X STORE NEW BYTE
:ﬁCOMMRND DECODING SECTION
CRLE  LDS SAVSTK
LDA B %g%c CARRIAGE RETURN
BSR H
LDA B EL LINE FEED
BSR OUTCH
LDA B $'. PROMPT CHARACTER
BER OUTCH
JSR INCd READ CHARACTER
T84 MAKE A COPY
BSR OUTs PRINT SPACE
CMP A #'L

BEQ LEOAD LOAD PAPER TAPE

Page 2§
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ca rm e

PAGE

12245

gu252

==
=

T T 50 (R T sy

BIBIBI BRI BRI BRI PIBI B

D SYOVOUT LA

OOV I L TRC0 ~ I Lad

185

FEC3
FECH
FECT
FECY
FrCB
FECD

FFD7

FEDE
FFDB
FFDD
FFDE
FFDF
FFE2
FFES5
FirE?
FFES
FFEB

FrEE
FEFg
FFF2
FFF4
FEre

FFFg
FEFE
FFFA
FFFC
FFFE

PROM 140N
81 4A CMP A #'d
26 G4 BNE NOTJ
8D 99 BSR BAaDDR
6E 0@ JMP X
81 4D HOTT cMP A 'M
27 CE BEQ CHANGE FXAMINE & DEPQSIT
CMp A #'N
BEQ NCHANG E & D NEXT
- CMP A P
BNE CRLF
3R RTT
bix-]
:*RESET ENTRY POINT
BE @48F3 RESET LDS ﬁECHO
Co B3 DA B 3
37 PSH B
37 PSH B .
F7 FQ38 5TA B ACTACS MASTER RESET ACIA
F6 FoB2 LDA B STRAPS LOOK AT STRABS
28 19 ‘BMI. NOTERM NO TERM - JUMP TO @
C4 v4 AND B gé GET # OF STIC0p BITS
CA D1 ORA B ng
F7 FQGa . . STA B ACIACS INIT ACIA PORT
:*SOFPWARE INTERRUPY ENTRY POINT
9F Fo INTRPT 515 SAVSTR SAVE STACK POINTER
9F FA STS XHT
D6 F2 DA B BRKADR
2B BA BMI NOTERM JUME TO A
20 B3 e BRA CRLF GOTO
:*NOW COME THE INTERRUPT VECTORS
ORG FFE
#2160 FDB RN MI VECIOR
FFER FDa - INTRPT SHWHI VECTOR
pAi64 FDB NMIVEC NMI VECIOR
Fros gg% REGSET RESET VECIOR

Page 29

GET ADDRESS TO JUMP TO
JoMe TO 1T

PROCEDE FROM BREAKPOINT

INITIALIZE STACK POINTER
INIT ECHO AND BRKADR FLAGS

SAVE SP FOR N COMMAND
IF BIT 7 OF BRKADR IS SET

COMMAND DECODER
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PAGE  Bd6 PROM MON

BUFFER Q8FF
INCH  FFG0
INHEX FROF
INIHG  FE23
POLCAT FF24
LOAD — FEF25
LOADLIL PP42
LOADLS FE4E
%%OAD FRAE

FEST
BYTE  FF53
BADDR FF62

ouUf2id  FFED
OUIHR FF75

OUTCH Frgl
QUTS  FFe2
OUTCYI  FFRE5

NCHANG FESF
CHANGE FFID
CRLEF  FFAR
NOLJ  FFCB
RESET FFDZ
INTRPT FFER

TOTAL ERRORS 04508
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page 31

X PROM MONLITOR SOURCE LISTING (BAUDOT VERSION)

NAM PROM MONTITOR

** ALTAIR 6888 PROM MONITOR
M%BGPVE%HGHI ?

MIVEC

NMIVEC
CRAZY

STRAPS
NOTERM
ACTIACS
ACTADA

* START OF PROM
Kk

* %

GET
*

*k
* THIS
*#

UPCAS

oPT S PRINT SYMBOL TABLE
OPT PAGE DAGINATED LISTING
EQU FEG
ggu 104
U 148
EQU Fia2
BEQU
%8“ Feas
1 FEgl
ORG 1
RMB BOTTOM OF MONITOR'S STACK
RMB 1 BREAKPOINT ADDRESS FLAG
RMB 1 TTY ECHO FLAG
RMB 1 EXTENDED CHARACTER FLAG
RMB3 1 BUFFER FULL FLAG
RMB 2 TEMP FOR STACK POINTER
RMB 1 TEMPORARY STORAGE
R 3 1 BYTE COUNT
RMB 1 XREG HIGH
RMB 1 XREG LOW
RMB- 1 BAUDOT SHIFT FLAG
RMB 2 TEMP FOR INDEX REG
RMB 1 B&UDOT CHARACTER BUFFER
ORG SFEQS
:*MASKABLE INTERRRUPT VECTOR POINTS TO GET
LDA A #S49 THIS BIT ROTATES INTO CARRY
: TO SIGNAL STOP BIT ARRIVAL
LDA B STRAPS IF BIT @ OF FA2 IS LOW
ROR B THEN INTERRUPT CAME FROM BAUDOT
BCC GETBIT SO CLOCK IN CHAR CODE -
FCB S?E IF BIT @ IS HIGH
FCB gl JUMP TO #1082 (BEX)
IS THE UPPPER CASE CONVERSION TABLE
FCB @ NULL
FCC /3/
FCB LINE FEED
FCC /—/
FCB sza BLANK
FCB CONTROL, G (BELL)
FCC /87/

FCB SD CARRIAGE RETURN
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PAGE B62

23698

a

Monitor

PROM MON
24 L FCC /54'/
34
2 BCC /
21 FCC 78 (57
34
28
%3 FCC /77
23 FCC AV
32 FCC /27
A FCB A
36 RCC /60197/
39
31
39
ap
as FCB %
ad FCB g
2E FCC /.
2F FCC 1/
3B FCC s/

kW
:*END OF UPPER CASE TABLE

Fage 32

SLOT FOR STOP

SLOT FOR &
S5LOT FOR FIGURES SHIFT

WAIT HALF A BIT TIME

PUT DATA BIT INTO CARRY
FINISH Up BIT TIME
COLLECT CODE TN A
GET RID OF STOP BIT
RIGHT JUSTIFY CODE

IF IT'S AN UPSHIFT
SET THE SHIFT FLAG
AND RETURN FROM INTERRUPT

IF IT'S A DOWNGHIFT
CLEAR THE SHIFT FLAG
IF EXTENDED CHARACTER
IS SET GO TO EXY
CHARACTER SEARCH

IF SHIFT FLAG IS SET

8D 3D  GETBIT BSR WATT] ]
e Fagz2 IDA B STRAPS
56 FOR B
80 37 BSR WAIT11
46 ROR A
24 F§ B GETBIT
48 ASL A
44 LSR A
44 LER A
44 - LSR A
Z*WE HAVE THE CODE IN A NOW
81 1B CMP A #3518
26 B3 BNE NT{P
07 FC CLRS¥ STA B SHIFT
it RTI
5 NTUP CLR B
8l 1F CHMP A #S1F
27 F8 BEQ CLRSF
D1 F4 CHP B EXTFLG
2B 31 . ‘BMY EXTCAR
CE FEE2 LDX RLOWCAS=2
* SET PQINTER TO LOWER CASE
D1l FC CMP B SHIFT
2B 2@ BMT UPCAR

THEN INDEX INTO UPPER CASE TABLE
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PAGE 093 PROM MON

099 FEAE 08 ADDAX  INX ADD A REG TO X REG
169 besg 4 DEC A

101 ¥ES] 2A FC BPL, ADDAX

102 FE53 53 DONE COM B FORM MASK

103 FES4 D7 F5 STA B BOFULL SET BUFFER FULL FLAG

164 FES6 E4 01 AND B 1,% MASK OFF LOW 6 OR ALL 8

105 FE58 DI FF STA B BUFFER  STORE CHAR INTO BUFFER

%%% FESA 3B - RIT RETURN FROM THE INTERRUPT

%gg :kPUT CLOCKS OUT THE CHARACTER CODE

119 FE5B 48 PUT ASL A ROTATE IN START BIT

0111 FESC BA 49 ORA A §$4s OR IN STOP BIT
7112 FESE B7 Feg2 NXTSIT STA A MGz S5END A BIT

8113 FEG] 8D @5 BSR WAITI1

2114 FE63 8D B3 BSR WAITL1 WAI'T ARCUND FOR 22 MIL. SECS

115 FE6H 44 LSR A SHIFT TC NEXT 8IT

116 FFE6C 26 F6 BNE NXTBIT IF MORE TO SEND THEN DO 30

118 FEG8 CE @2AF WAIT1l LDX 4687 11 MIL SEC DELAY

1119 FEGB @9 WAIT ~ DEX

0128 FEGC 26 FD BNE WALT
2121 FEGE 39 RTS
0123 Fi6F CE FE@S UPCAR LDX $UPCAS-2 POINT TO UPPER CASE TABLE

2124 FE72 81 1A CMp A ¥S1A IF IT'S THE EXTEND CHAR THEM

0125 FEJ4 26 D9 BNE ADDAX ~ SET THE EXTENDED CHAR FLAG
0126 FE76 97 F4 STA A EXTFLG ~ AND RETURN FROM INTERRUPT

g127 FEJS 3B RTI

B129 FE7Y9 CE PFED EXTCAR LDX #EXTEND-2 POINT 'TO EXTENDED CHAR TABLE
@130 FE/C U7 P4 STA B EXTFLG CLEAR THE EXTEND FLAG
ﬁlgl FE7E @8 CHENXT INX
#132 FEJF 08 INX : . .
4133 FEBG Al 08 CMP A X SEARCH 'THE EXTENDED CHAR TABLE
6134 FES2 27 CF BED DONE IF MATCH FOUND THEN WE ARE DONE
A13% FE&4 6D 49 TS X IF MINUS ENCOUNTERED THEN CODE NOT
G136 FES6 2A F6 BEL CHEKNXT IN TABLE SO MAKE INTO CONTROL CHAR
137 FE88 CE FEE2 LDX FLOWCAS-2 BY TAKING LOWER CASE ASCII AND
5138 FESB Co CO IDA B $SCa SETTING MASK TO GET RIG OF HI
g139 FESD 20 C@ BRA ADDAX ~ QRDER 2 BITS
A140 FEBF 96 FC CHKUP LDA A SHIFT BEFORE CHECKING UPPPER CASE TABLE
dl4] FE9L 26 6 BNE OKUP CHECK THE SBIFT FLAG
@142 FE92 86 1B LDA A g$lB SEND QUT FIGURES SHIFT AND SET
0143 FE95 97 FC STA A BIFT  SHIFT FLAG AS NECESSARY
0144 FE97 8D C2 BSR PUT
145 FE9Y CE FEGA OKUP EDX 3IPCAS SET POINTER TQ UPPER CASE TABLE
146 FESC 8D 39 BSR SERRCH  CALL SEARCH ROUTINE

i47 FE9E 28 2F BPL RESTR IF POSITIVE, SEARCH WAS SUCCESSPUL
148 FEAZ 86 1A LDA A §51A SEARCH FATLED 50 OUTRUT EXTEND
149 FEAZ 8D B7 BSR eUT CHARACTER

1500 FEad CE FFEA LDX gEXTEND"2

151 FEAT El @1 NXT Cvp B A SEARCH THROUGH EXTENDED CHAR

152 FEAS 27 24 BEQ RESTR TABLE
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04153 FEAB 08 FE A

@154 FEAC 98 TN BUMP PQINT&R TWIC

AA155 FEAD A6 2% LDA A X LOAD BAUDOT CODE INTO B
ABI56 FEAF 2A F6 BPL NXT 1F MINUS ~ END OF TABLE
A@157 FEBI C6 23 ILDA B $520 NO MATCH FOUND -~ QUTPUT BLANK
gnls8 FEB3 8D @4 BSR BOUT2

B@L5S FEBS 28 1A BRA REST?2

A0164 k&

gg%g% :*BOUTCH 15 THE QUTPUT CHARACTER ROUTINE

#3163 FEB7 DF FD  BOUTCH STX SAVEX SBVE X,A,&B

39164 FEBY gF BOUT2 SEIL DISENABLE INTERRUPTS

30165 FEBA 36 PSH A

Aaies FEBR 37 PSH B

#9167 FEBC CE FEE4 LDX $LOWCAS  SET POINTER TO LOWER CASE
@168 FEBF 8D 16 BSR SEARCH TABLE AND CALL SEARCH ROUTINE
38169 FEC1 2B CC BMI CHKUP IF MINUS, THEN SEARCH FAILED
A@178 FEC3 D6 FC IDA D SHIFT CHECK THE SHIFT FLAG

a9171 FECS 27 88 B RESTR _

#8172 FECT 36 PSH A IF FLAGC IS SET THEN SEND OUT
@A173 FECS B6 1F LDA A #S1F LETTERS SHIFT AND CLEAR FLAG
(G8174 FECA 8D 8F BSR PUT

88175 FECC 97 FC STA A SHIFT A IS CLEAR ON RETURN FROM PUT
04176 FECE 32 PUL A

#3177 FECF 8D BA  RESTR BSR PUT

pA178 FEDL 33 REST2 PUL B RESTORE B

@179 FEDZ 32 PUL A RESTORE A REG

20180 FED3 DE FD LDX SAVEX RESTORE ¥ REG

(3181 FEDS QF CLI ENABRLE INTERRUPTS

gg%g% FEDE 39 RET RTS RETURN

22184 * SUBROUTINE TC SEARCH CONVERSION TABLES

20185 * RETURNS WITH CODE IN A IF FOUND

gg%g% i*RETURNS WITH N BIT SET IF NOT FOUND

30188 FED7 4F SEARCH CLR A

78189 FED8 6D 08  NXTCHK TST b

20190 FEDA 2B FA BMI RET IF MINUS - END OF TABLE
#3191 FEDC E1 99 CMp B X

40192 FEDE 27 F6 BEQ RET MATCH -~ RETURN

26193 FEEZ 08 INK INCREMENT POINTER

A@194 FEEL 4C INC A INCREMENT QUTPUT CODE

gg%gg FEEZ 20 F4 o BRA NXTCHK  CONTINUE SEARCH

3n197 * IOWER CASE CONVERSION TABLE

Grios _ *%

0199 FEE4 80 LOWCAS FCB ) NULL

AA233 FEES 45 FCC B/

43201 FEES GA PCR SA LINE FEED

B9202 FEE7 41 FCC

GA203 FEES 20 FCB 520 BLANK

(3204 gaeg 53 FCC /81u/
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(@285 FEEC AD FCB $H CARRIAGE R;TURN-
A7286 g%%% %% FCC / DRINFCKTZLWHY POORG,
FEEF 4A
FEF@ 4E
FEF]1 46
FEF2 43
FEF3 48
FEFE 54
FEFS 57
FEFG 4C
FEF7
FEFS 48
FEF9 59
FEFA 50
FEFB 51
FEFC 4F
FEFD 42
FEFE 47 : :
ggggg FEFF (7 o FCB @ SLOT FOR FIGURES SHIFT
%gg%g :*INCH ENTRY POINT MUST BE AT START OF SECOND PROM
23211 FFGE 4D INCH  FCC /Mxv/
FFA1 58 _ : _
FF@2 56 K
%213 FFG3 8D 1F HANG  RBSR POLCAT  IF BUFFER IS EMPTY R
214 FFOS 24 FC BCC HANG HANG AROUND FOR INTERRUPT
BR215 FFG7 TF G0FS CLR BUFULL CLEAR THE BUFFER FULL FLAG
40216 FF@A D6 FF LDA B BUFFER PUT CHAR INTO B
@217 FFAC 39 RTS RETURN
#3218 *% ‘ _
96218 * INPUT ONE HEX DIGIT INTO B REG
40228 * RETURN TO CALLING PROGRAM IF
@221 * CHARACTER RECEIVED IS A HEX
ggggg :*DIGIT. IF NOT HEX, GO TO CRLF
AP224 FFPD 8D F1  INHEX BSR INC GET A CHARACTER
30225 FEQF C@ 30 SU8 3 1'¢ .
3@226 FF11 2B 3D BMI - C1 NOT HEYX
48227 FF13 C1L @9 CHe B #59
@0228 Fri5 2F 8A BLE INIHG NOT HEX
8229 FF17 C1 11 CMP B #?11
70239 FF19 2B 35 BMI C NOT HEX
8231 FFIB C1 15 CMP B #§16
2232 FFID 2E 31 86T C NOT HEX L
@#233 FFIF C& 27 sU3 B 87 IT'S A LETTER-GET BCD
#9234 FF21 39 INIHG RTS RETURN
#3235 *k
ggggg :*THIS HELPS LINE UP ENTRY POINTS
Q@238 FF22 22 93  BBOUTC BRA BOIICH
20239 e

®
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w246 * POLE FOR CHARACTER
@924l * SET CARRY IF CHAR IN BUFFER IS CURRENT
gﬂ%g% :*CLEAR'CARRY IF NOT' CURRENT
92244 FFZ24 D6 F5 POLCAT DA B BUFULL, =
AE245 FEI6 57 ASR 8 _r
BUZ4s FF2T 39 RS
G247 Wk
AR 248 * LOAD PAPER TAPE
dR249 * LOAD ONLY 81 TYRE RECORDS
gg%g% :*TERMINATE ON 59 OR CHECKSUM ERROR
BA252 FF28 8D D6 LOAD 3SR INCH READ FRAME
BE253 rr2A C@ 53 SUB B $'S
G254 PF2C 26 FA BNE 108D FIBST CHAR NOT {S}
23255 FP2E 8D Do BSR INCH READ FRMAME
YE256 FF39 C1 39 CMP B $'9 :
ga257 rE32 27 1C BEQ Cl S9 END OF FILE
2258 FFI4 CY 3] . CMP B £'1 :
WE259 FFI6 26 7O BNE LOAD SECOND CHAR MJP_&I)
GA260 FFIR 4F CLR A ZERQ THE CHECKSU!
dd261 FrF39 8D 17 BSR BYTE READ BYTE
262 FF3B CO 62 SUB 13 §2 ‘
RA263 FF3ID D7 F9 STA B BYTECT BYTE CCUNT L
#H 264 FFE3IF 8D 20 ~ BSR BADDR GET ADDRESS OF BLOCK
265 FF41 8D @F LOADI1 BSR BYTE GET DATA BYTE ;
Pd266 FF43 7A BGF9 DEC BYTECT DECREMENT BYTE COUNT:
G267 Fr4s 27 95 BE LOAD15 DONE WITH THIS SLOCK
#0268 FFP48 BT 68 STA B h: 4 STORE DATA
ga269 FRAA A5 INX BUMP POINTER
ag278 Frap 26 r4 BRA LOADI1 GO BACK FOR MORE
de271 Fr4D 4c LOADIS INC A INCREMENT CHECKSUM
DB272 FFP4E 27 D8 LIOAD BEQ LOAD ALL OK = IT'S ZRRD
gg%;ﬁ FESE 28 4D g% BRA CRLF CHECKSUM ERROR ~ QuIT
¢r 3% * READ BYTE (2 HEX DIGITS)
9276 * INTO B REG
g%%zé ZQA IS USED FOR PAPER TAPE CHECKSIM

7 - .
AA279 P52 8D 3G BYTE BSR INHEX GET FIRST HEX DIG - -
GB286 FF54 58 ASL, B SHIFT TO HIGH ORDER 4 BITS
gU281 PF55 58 ASL B
#0282 FF56 58 ASL B
aA283 FF57 58 ASL B
AA284 Fr58 1R ABRA ADD TO CHEKSOM
ga235 FES52 D7 B8 S5TA B TEMP STORE DIGIT
d3286 FFP58 80 3§ BSR INHEX GET ZND HEX DiG
#2387 FF5D IR ABA ADD TO CHBCESUM )
H2288 FF5E pB F8 ADD B TEMP COMBINE DIGITS TO GET ByTw
03289 Frep 39 RS RETURN
a029p bkl
08291 * READ 16 BIT ADDRESS INTO ¥
a9z * STCRE SAME ADDRESS TN XKHI & XLO
(3293 * (CILOBBERS B REG
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PROM MOM
*h

80 EF  BADDR BSR BYTHE
D7 FA STA B {HI
8D EB BSR - BYTE
D7 FB STA B HIOW
DE FA LDX AHI
39 RTS

*k&
* PRINT BYTE IN A REGC
* CIOBBERS B REG

OUTZ2H TAB
LSR 8
LSR B
LSR B
LSR B
BSR OUTHR
TAB
OUTHR AND B $SF
ADD B #3530
CMp B 39
BLS TCH
ADD B 7
FCB. 8C
QgTS LDA B $28
z*OUTCH QUTPUTS CHAR IN B
QQTCH BRA BBOUTC

* EXAMINE AND DEPOSIT NEXT

page 37

GET HIGH ORDER ADDRESS
STORE 1T

GET LOW ORDER ADDRESS
STORE IT -

LOAD X WITH ADDRESS BUILT
RETURN

COPY BYTE TO B
SHIFT TO RIGHT

QUTPUT FIRST DIGIT -
BYTE INTO B-AGATN

GET RID OF LEFT DIG
GET ASCII :

TF IT'S A LETTER ADD 7
OUTS PRINTS A SPACE

:*USES CONTENTS OF XHI & XLO AS POINTER

NCHANG LDX XL
INX
STX XHI
Lpa A XHT
BSR ©QUT2H
Loa A XLOW
BSR QUTZH
e FCB $8C
:*EXAMENE & DEPOSIT
CHANGE - BSR BADDR
BSR QUTS
LDA A X
BSR QUTZH
BSR OJTsS
BSR BYTE
STA B X

dek
:*COMMAND DECODING SECTION

INCREMENT POINTER

PRINT OUT ADDRESS

BUILD ADDRESS
PRINT SPACE
BYTE INTO A
PRINT BYTE
BRINT SPACE
GET NEW BYTE
STORE NEW BYTE
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PROM MON
98 F6  CRLF  LDS
Cé 9D LDA
8D DC BSR
C6 9A LDA
8D D8 BSR
C6 2E LDA
80 D4 BSR
BD FFog JSR
17 TBA
8D cC BSR
8l 4C CMP
27 97 BEQ
81 aa CHP
26 94 BNE
8D A4 BSR
bE @ JMp
8l 4D NOTI  CMP
27 CE BEQ
81 4g Cub
27 BC BEQ
81 58 CMp
26 D4 BNE
3B R
8E GEF5 RESET LDS
4F CLR
36 ESH
36 pSH
36 PSH
36 PSH
Xk
% SOFTWARE
* 4
9F F6  INTRPT STS
aF FA STS
BE CLI
B6 Fpg2 DA
SA 2 ORA
2B 20 BMT
03 BRA
* EXTENDED
* &
03 EXTEND FCB
SF FeC
ie FCB
3D FCC
9 FCB
iB FCB
an FCB
5E FCC
1A FCB
2B FCC
aF FCB
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CARRIAGE RETURN
LINE FEED
PROMPT CHARACTER

READ CHARACTER
MAKE A COPY
PRINT SPACE

TOAD PAPER TAPE

GET ADDRESS TO JUMP TO
JUMP TO IT

EXAMINE & DEPOSIT
E & D NEXT

PROCEDE FROM BREAKPOINT
INIT STACK POINTER

INIT BUFFER FULL FLAG
INIT EXT CHAR FLAG
INTT ECHO FLAG

INIT BRKADR FLAG

POINT

SAVE STACK POINTER

SAVE SP FOR N COMMAND
ENABLE INTERRUPTS

IF NO TERMINAL BIT IS SET
OR BIT 7 OF BRKADR IS SET
JUMP TO @ :

TC COMMAND DECODER

ESCAPE CHARACTER
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FRED 3C
FFEE 12
FFEF 3E
FErg 10
FFF1 2a
FEF2 11
FEF3 23
FFr4 19
FFF5 25
FrEe 8C
FFF7 4G

FEFY

FEFY FEOH
FEFA FrD4
FEFEC 4164
FEFFE FFCC

* K . )
* NOW COME
¥ 4
CRG
FDB
FDB
FD3
FD3

ENDY
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A o e Wbt N e N
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THE: INTERRUPT VECTORS

SFFFY
MIVEC
INTRPT
NMIVEC
RESET

ML VECTOR
SWI VECTOR
NML VECTOR
RESET VECTOR
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PAGE 916  PROM MON

BYTE  FFS2
BADDR

QUT2H FFoC
QUTHR FF74
QUTS  FETF
QUTCH  Frgl
NCHANG PFF@3
CHANGE FF9]

CRLE  FFOF
NOTT  FPRE
RESET FFCC
INTRPT FID4

EXTEND FFE2

TOTAL ERRORS 20000
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