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Introduction RDOS Mode

CDOS Bootstrap
RDOS ,"vlonitor

4FDC Switch 3

ON
OFF

The Cromemco Resident Disk Operating System
(RDOS) is a 1K-byte program supplied in ROM with
each Cromemco model 4FDC disk controller card.
The RDOS program is designed to execute beginning
at location COOO in memory space.

RDOS includes a bootstrap loader for the
Cromemco Disk Operating System (CDOS) supplied
with Cromemco disk software. RDOS also includes a
system monitor with over a dozen commands. Several
of the RDOS monitor commands are the same as those
used in the Cromemco Z-80 Monitor program. These
include commands to transfer program control, display
the contents of memory, change the contents of
memory, move and compare blocks of memory, write
data to output ports, and change the baud rate of the
serial port on the 4FDC card. The RDOS monitor also
has several unique commands designed specifically for
disk operations. These include commands to select
one of four disk drives, set the head seek rate, seek
disk tracks, read blocks of data from the disk, and
write blocks of data onto the disk.

To use RDOS, first be sure that the power-on jump
address of your ZPU card is set to memory location
COOO (see Table 1). If you wish to boot in CDOS from
your disk without entering the RDOS monitor, then
set Switch 3 of the 4FDC card to the ON position (this
selects auto-boot mode). Once CDOS is booted in, you
may return to the RDOS monitor by executing the
"BYE" command in CDOS. If on power-up or reset
you do wish to enter the RDOS monitor, then set
Switch 3 of the 4FDC card to the OFF position (see
Table 2). Once the RDOS monitor is entered, you can
begin using the RDOS commands described in this
manual.

Table 2

The setting of Switch 3 on the 4FDC card
sets the RDOS mode of operation on
power up. When this switch is ON, CDOS
is automatically booted in from the system
diskette. When this switch is OFF, the
RDOS Monitor is entered.

Command Format
The normal prompt of the monitor is a semi-colon,

';'. However, if a disk drive is selected the prompt
changes in order to remind the user which drive is
current. (See Select Disk Drive for details.)

The monitor is controlled by one and two-character
commands from the terminal keyboard. The format
is free-form with respect to spaces. All data is entered
and printed in hexadecimal format.

In the following, DM is the Display Memory
command and S is the Swath operator (see below). The
four examples are equivalent commands. They display
the contents of 100 hex bytes of memory beginning
with location 1000 hex. ('(CR)' indicates carriage
return).

;DM1000 10FF (CR)
;DM1000S100 (CR)

D M 1000 10FF (CR)
; D M 1000 S 100 (CR)

The power-on jump address switch on the
ZPU card should be set as shown to begin
automatic execution of RDOS at location
COOO in memory space.

ZPU Switch

A15
A14
Al3
A12

Switch Position

1
1
o
o

Table 1

1

When entering an address as an operand, only the
last four digits typed in are retained. For example,
'321000' is read as '1000'. Therefore, if a wrong digit
is entered, continue typing until the last four digits are
correct.

Only the last two digits typed are retained when a
two-digit number such as a data byte is entered.

swath Operator
There are two ways to specify the address range

of many commands. The first is to simply list the
beginning and ending addresses (and, where appropriate,
the destination address). For example, the first
command displays the contents of memory
between addresses E400 and E402. The second com-
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mand moves (or copies) the first 1400 hex bytes of
memory to memory starting at 2000 hex.

OM E400 E402
M 0 13FF 2000

Another way to do the same thing is to use the
Swath operator, S, to specify the width of the address
range rather than state the ending address explicitly.

OM E400S3
M 0 S1400 2000

Errors and Escapes
When the monitor detects an error condition, the

command is aborted and a '?' is printed followed by
the prompt ';' for the next command.

Any command may be aborted from the keyboard
either when the monitor is requesting further input,
or during print-out, by depressing either of the ESCAPE
or the ALT MODE key. (CONTROL-SEMI-COLON,
CONTROL-SHIFT-'K', and' } , may also work, depend
ing on the design of your CRT terminal.)

Baud Rate Selection

~stemStack

The RDOS stack normally resides in low memory
between 40 and 80 hex. However, if it is in the way, it
can be moved using the Kick Stack command. (See
page 3.)

using the RDOS Monitor
Set the power-on jump switch on the ZPU card to

C (1100 binary) and tum off DIP switch 3 on the
4FDC.

Depress carriage-return two to four times in order
to set the UART on the 4FDC to the baud rate of the
terminal being used.

The monitor will then respond:

CROMEMCO ROOS

followed by a prompt ';'. The monitor is then ready
to accept commands from the keyboard.

Commands
When the monitor is entered, push carriage-return

(up to four times) until the monitor responds with:

CROMEMCO ROOS

The monitor is capable of selecting 19200, 9600,
4800, 2400, 1200, 300, 150, or 110 baud. The max
imum number of carriage-returns required to select any
of these baud rates is four.

The baud rate can also be changed by using
Initialize command. (See page 3.)

Some peripheral devices such as paper tape readers
or punches may have no keyboards. The baud rate
can also be set by outputting a data byte from the
following table to port O.

Baud Rates

110
150
300

1200
2400
4800
9600

Data Byte

01
82
84
88
90
AO
CO

Boot
(1) B (CR)

Boots CDOS from the diskette on drive-A. CDOS
will then respond with its prompt 'A.'.

Display Memory
(2a) DM beginning-addr ending-addr (CR)

or
(2b) DM beginning-addr S swath-width

The contents of memory are displayed in hexa
decimal form. Each line of the display is preceded by
the addres_s of its first byte. For example:

; OMI00 S3
01 00 : C3 34 7F

Examine Input Port
(3) E port-number (CR)

Displays the current contents of the input port
identified by port-number (in hex).

..

The baud rate can be octupled by outputting 10 hex
to port 2. Outputting 0 to this port brings the baud
rate back to normal.

2

Go
(4) G starting-addr (CR)

Execution begins at startingcaddress.
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InitializeBaud Rate
(5) I (CR)

After the carriage-return is typed, change the baud
rate of the terminal to the desired value and then push
carriage-return until the monitor responds with its
prompt.

The monitor is capable of selecting 19200, 9600,
4800, 2400, 1200, 300, 150, or 110 baud. The max
imum number of carriage returns required to select
any of these baud rates is four.

Kick stack
(6) K new-stack-Iocation (CR)

Moves the monitor's stack from normal location
at 7C hex to any convenient location in RAM
memory. Remember to leave 64 (40 hex) bytes for
the system stack above its new location (including
4 bytes for temporary storage above the stack proper).

Move

Read Disk
(9a) RD destination-addr destination-end sector

number (CR)
or

(9b) RD destination-addr S swath-width sector
number (CR)

Before this command will be accepted the disk
drive and track number must have been specified.
(See the Select Disk Drive and Seek commands.)

This command reads enough sectors from the
current drive to fill the specified memory area, starting
with the specified sector of the current track. The
first track and sector and the last track and sector read
are then displayed. However, if the last sector of
the last track on the diskette is read before the
memory area is filled then a question mark is printed
and the command is terminated. The track and sector
designations for both 5" and 8" diskettes are shown
in Table 3.

The command is also terminated if an error occurs
in reading a sector. In this case, a message of the
following type is printed:

R-ERR nn

where nn is a hex number which indicates the status:

The number of the last track accessed can be
obtained from input port 31 hex and the number of
the last sector accessed from input port 32 hex. (See
the Examine Input Port command.)

Bit Indication

7 Not Ready
6 Record Type
5 Record Type
4 Record Not Found
3 CRC Error
2 Lost Data
1 Data Request
o Busy

(7a) M source-addr source-end destination-addr (CR)
or

(7b) M source-addr Sswath-widthdestination-addr(CR)

Move (or copy) the contents of memory beginning
with source-address and ending with source-end to
destination-address. After the move, the monitor
verifies that source and destination are the same.
This will result in a print-out of discrepancies which
are not really errors after certain types of overlapping
moves. However, this print-out can be terminated by
depressing ESCAPE or ALT Mode.

The move command can be used to fill a block of
memory with a constant. For example, to enter zeros
between locations 100 and 108, use the Substitute
Memory command to enter 0 at location _100, and
then move 100 through 107 to 101:

M 100 107 101
or
M 100 S 8 101

Care should be taken not to overwrite the monitor's
stack which resides in low memory between 40 and
80 hex unless changed with the Kick Stack command.

output
Tracks
Sectors

8" Diskette

0-4C hex
1-lA hex

5" Diskette

0-27 hex
1-12 hex

(8) 0 data-byte port-number (CR)

Writes data to the output port identified by port
number (in hex).

3

Table 3

Care should be taken not to overwrite the
monitor's stack which normally resides in lower RAM
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seek'D'ack

S-ERR nn

where nn is a hex number which indicates the status:

substitute Memory

between 40 and 80 hex. If it is desired to load this
region of memory from the disk, first move the stack
using the Kick Stack command.

same values as the block beginning at destination
address. The addresses and contents are printed for
each discrepancy found (unless the print-out is
terminated by ESCAPE or ALT MODE).

This command works by reading bytes from the
source and destination and comparing them. If a
discrepancy is found, the memory is read again for
print-out. Thus it can happen that a discrepancy is
printed-out with the source and destination contents
indicated to be the same. This is caused by a defective
memory element.

writeDisk
(13a) WD source-addr source-end sector-number (CR)

or
(13b) WD source S swath-width sector-number (CR)

Before this command will be accepted the disk
drive and track number must have been specified.
(See the Select Disk Drive and Seek commands).

This command writes the contents of the specified
memory area to the current drive, starting with the
specified sector of the current track. The first track
and sector and the last track and sector written are
then displayed (see Table 3). However, if part of the
memory area remains after the last sector of the last
track is written, a question mark is printed and the
command is terminated.

The command is also terminated if an error is made
in writing a sector. In this case, a message of the
following type is made:

W-ERR nn

where nn is a hex number indicating the status:

Indication

Not Ready
Write Protect
Head Engaged
Seek Error
CRC Error
Track 0
Index
Busy

Bit

7
6
5
4
3
2
1
o

(10) Strack-number (CR)

Before this command will be accepted the disk
drive must be specified. (See the Select Disk Drive
command.)

This command seeks the specified track of the
current drive.

If an error is made, a message of the following type
is printed:

(11) SM address (CR)

Substitute Memory displays the contents of
address and outputs a dot, '.', as a prompt for the
substituted value. If no change is desired, type a
space or another dot. Otherwise, enter the new value.
The monitor accepts hex digits until it gets a delimiter,
such as a space, dot, or carriage-return, retaining the
last two digits entered as the value. Unless the delim
iter is a carriage-return, the monitor then outputs the
contents of the next sequential memory location with
a dot prompt. A carriage-return terminates the
command.

Bit

7
6
5
4
3
2
1
o

Indication

Not Ready
Write Protect
Write Fault
Record Not Found
CRC Error
Lost Data
Data Request
Busy

verify
(12a) V source-addr source-end destination-addr (CR)

or
(12b) Vsource-addr S swath-width destination-addr (CR)

This command verifies that the block of memory
between source-address and source-end contains the

The last track accessed can be obtained from port
31 hex. The last sector accessed from port 32 hex. (See
Examine Input command.)

4

..
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\
select Disk Drive

The 4FDC will control up to four disk drives,
labelled "A", "B", "C", and "D". It can handle seek
speeds from the slow seek appropriate to the mini
floppy to the fast seek of Cromemco's large floppy. It
can also handle the medium seek of some other large
floppies. To select a drive and a seek speed, type the
drive label followed by one semi-colon for the fast
seek, and two semi-colons for medium seek, or three
semi-colons for slow seek. For example, to select
drive C with slow seek, type:

C ; ;; (CR)

To select drive A with fast seek, type:

A; (CR)

Until the drive selection is changed the normal
monitor prompt, ';', will be replaced by the disk label
and speed indicator as typed, 'c ; ; ;' in the first
example.

5

All disk commands (Seek, Read Disk, and Write
Disk) refer to the drive most recently selected.

Disk selection also restores the disk drive head
to home, track O. If an error is made in doing this
a message of the following type is printed:

H-ERR nn

where nn is a hex number indicating the status:

Bit Indication

7 Not Ready
6 Write Protect
5 Head Engaged
4 Seek Error
3 CRC Error
2 Track 0
1 Index
o Busy
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An Illustrative Example

To illustrate a specific use of the RDOS commands,
consider the situation where you wish to make a copy
of a diskette. If you have two disk drives this can easily
be done using the CDOS command XFER. But if you
have only one disk drive, you can use RDOS to read
the original diskette into memory, and then write from
memory to the new diskette. Since the total amount
of system RAM memory is typically less than the
capacity of a diskette, the procedure will have to be
repeated several times - a different portion of the
diskette is copied with each iteration.

The following procedure explains how to use RDOS
to make a back-up mini-diskette using only one drive.
This procedure assumes that there is 32K of contiguous
low memory; if the user has less memory, the procedure

t.D.LU
(.:"" ~ , ~:) 0
A~;'R0100 S7EOO 1

DO()l OD1?

can easily be adapted to a smaller configuration by
decreasing the swath lengths of the READS and
WRITES. Note that you must also keep track of the
sector numbers when changing the following procedure.
This is easily done by noting the starting and stopping
track and sector numbers given after the completion
of a READ or WRITE.

Throughout the following, note that the commands
which are typed by the user are underlined. The other
prompts and messages are those issued by RDOS. The
messages enclosed in brackets are parenthetical
remarks and should not be typed into the terminal.

Get into RDOS and insert the disk to be copied,
or the original disk, into the drive. Then type the
following RDOS commands.

~
I

I

I:: ::CN~:H:RT E::I..,(~li'!I< r)I~:;I< ~'lHICH Ht,S BEEN :n,UT:Ifli ,IZED (~,i'!1)

\..IH1CH WTLI.., E::E THE ,',W}) E::(~C:I<-tJF' DJY;I<:.::I

A"'SO
A,;;W0100 S7EOO 1

0001 0012

I::INSERf ORIGINAL DISK.]

(,; ; .81:::
t,. ~ .WI.OO S/[:OO :I.

OEO 1 11:::1?

(..) t • ; 81:::
A;~;WD100 S71:::00 1

oI:: 0 1 1 [: 1 ~~

(~;"S1C

(.:',; I ; F:U 10 0 S6C 00 1
lCOl ?717

I::INSI:::RT E::ACk-l.)P DISK.]

(~",S1C

M;; ;WD100 ~Y)COO 1
lCOl 2/1~/

(o) ; I ; ~:; 0
r~~;;[:

I:: HOI·jE THE: HI:::,~)O. J
I:: S"(STEi"l SHUULO E::ue) I UI' :U,lfU COU!:) FI?Oi'1fHE
i'll:::!~! E::(-',U<. .... LW· 1);1.»1<. TYF'E TI·'I[: UJI;:ECTC)F:Y (..11'1L>
~)I;:J(LF'Y TH(d 'j HI::: '1 F:tll'bFF1:;: :L;:; C:Or;:h:LC:r (:',ND
COMPLETE BY TRYING SEVI:::RAL OF THE FILES.]

6
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RDOS program Listing

ORG OCOOOH aSTART OF PROM

COPYRIGHT (C) 1977~ CROMFMCOy INC.

; 8IT ASSIGNMENT FOR THE DISK FLAGS

FASTSEEK: EQU 7
DISKMODE: FQU 5
MAXI: EQU 4
; THE D:r::31< NUM8E1:;; «() ... :J) ClCCLJPU::S 8rrG 0 ,"? :I.

aMAX. NO. OF DISK DRIVES

;INTERRUPT MASK PORT
; BAlJD I:MTE r:'OI:;;T
aPAF~AL..l..EI... PORf
; D[)OT mUTCH
;MASK FOR MAXI DISK
; HEAD I.n(~D MA~;I<

;OISK STATUS PORT
;OISK COMMAND PORT
IDISK SECTOR PORT
; DI~:;I< [)(.yrA pcmT
aDTf.->I< FI...AG~~) pORr
;DIGK CONTROL PORT
aD:I:m( n~ACI< POI:;:T

aMUST LEAVE ROOM FOR
;q BYTES OF TEMP STORAGE
aABOVE THE STAC~(

;CSTACK) = DISK FLAGS
;(STACK·~l) = DISK LETTER (A .- 0)
;(STACK~·2) - (STACK+3): ROOM FOR
aup TO 2 SEMI-COLONS AS PART OF
; THE DIBI< F·r~OMPT.

;STATun pmn
'DATA pC)I=n
; CCli"lt1AND pmn
;DATA-AVAILABl..E MASK
aXMTTTERBUF··-EMPTY MSI<

7CH

NDFUVU3: ECH.J

;
DElTAT: ElJU ::IOH
DCOMl-iND : Em.J 30H
Dm::c: Em) 3;?H
DDATI~: FOLJ ::13H
DFl..AGS: ECH.J ::)"IH
[)C()Nn~ : [m.J ::l.ltH
DTF~AC~( : EW.J :]lH
;
IMAm(: ECR) :]
DAUD: EC~U 0
PAr·d..El.. : EmJ "I
BOOTn"J: Em.J '-IOH
MAXJ:M: EQU 10H
HDl..OM: Em.J ~:'OH

~lT('H: Em.! 0
DATA: r::nu :I.
COMMND: EW.J ,.~.,
[)A~) : Em.J "lOH
T8E: ECH.! BOH

CAnE::: EQU 0

CF~ : EW..I ODH
I...F: Em.J OAH
E!::C: ECRI :l.ElH
1~l..T: cou 7DH

;
f:nAC~(: EW..I

0002
000::1
000<'1
00 O~:j

0006
0007
oooe
0009
OOlO
OO:l.l
00l;?
OOl::l
0014
00l~5

0016
0017
o0:U3
0019
oO~~O

oO;~ 1
o0;~2

002::1
OOZ4
oO~·~~:;

00~?6

0027
OO;?B
o0 ~.~ ')
o0::1O
oo:n
o0 :3;~

o0 ::1::1
o o~~.It

o0 ::1~5

oO::l6
00::17
00:3B
0039
0040
00'11
00-1-2
00'1::)
OO/.}.It
OO,(-I:::j
OO/.j·6
00.1,17
004D
00't9
0050
OO~'il

oO~:j;?'

00:5::1
oO:"i"l
oO~.:j~:j

oO:::;(j

(0004)

(0000)

(OOlC)

(0000)
(OOOA>
( OO:lB>
(0070)

(00::10)
(OO;;Hl)
(OO~~~·?)

( OO;:!::I)
(OO~H)

( 00 ::l'-})
(0 o::n )

(OOO~=)

(0000)
(000-1)
(OO(iO)
(0010)
(OO~?O)

(0000)
(OOD1)
(OOO~~)

(00'-10)
(OOBO)

( 0007>
(OOO~:j)

(OO(l'l)

0000

7
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BOOT DTf:HC

DOOTMC:

I
r

;INIT. THE SERIAl... PORT

;MAXI FLAC

; 0 [DIBI< ~l::l

;f:)FCTm~ :I.
; READ THE m::CTOF~

; o\·{, GO EXECUTE
;GET MINI/MAXI FLAG
;TOGGLE rr

;TERMINATE THt HOMING
;OF THE OISK HEAO

;INIT. BUFFER PNTR
; & ~:;TACI< PNTI:<:
;SAVE MINI/MAXI FI...AG
; 0 r: D:r:E;I< A::I
; HOME DI!:;I<
;o:rm( Hmrlf-<
;GET MINI/MAXI FLAG

;MAf.-lK OUT "lFOC INTERRl~TS

; ::~Ef~D OI~:;I< FI... AGf>
; LO(H( AT BOOT f:;WT.TJ::H

;DE _.> TEMP STORAGE

C, E:OT20 0

A,ODOH
DCOM~1N[)~ A
A,I)!nAT

A,:I. 81··11... t1?'IXI

HL..,OOUOH
BP,I··II...
AF
D,H
OHDME
NZ y E:OT~:.'iO 0
AF
AF
B,H
E ~ :1.
OF,E:AD
Z,BOH
AF
1 !31·-11... MAXI
BOT::lOO

INTTE:AUD
I~

IMf.'lm(, A
A, DFLAGf;
[:ocrnn-l
Z,DOOTDI<
MONrm

HL,f.-lTAU(
!:;p ~ 1··11...
DE,HI...

LD
I...D
PU!;IH
LD
C~ILL

,.m
POP
PUBH
LD
LD
crlLL
,..II::'

BOT500: POP
X01:;:
..JF~

; HOME DIm( DRIVE

LD
OUT

DOT;?,OO: TN
l:mA
,.m
DI
I...D

CALL

;
;+++++++·~+++~+++~++~+~·++++++~+++~++++++1+++~1++~+++++++1++~

; INPUT .... E: CDNTAIN!:> o:rm( NUMBER (0,1. p~? ~::l)

A ~rT 1 CONTAINS 1 IF MAXT

; DUTPUT ... B CONTAIN!;, ~3TATLJf.)

ZERO FLAG REGET IF ERROR
;
; m::r;I~:;TEFm A, F , Bye Am:: CHANGED

t1ClNInm COMt'IAND
QUIT THE MONITOR & BOOT COOS IN.

STAI:n: LD
LD
EX
n:[
CALL..
~:)(.JE:

OUT
IN
AND
,.m
..JP

l:::ClOTDI< :

DOT300:

00~.';7

oO~:;D

00 :';;?
001.,0
0061
OO(,?
o06~]

o06.'t
o06!7j
0066
0067
OOI.,D
0069
0070
0071.
OOi7
007::1
007"1
007!::;
o07,~)

0077
007B
007S'
{lOBO
0001
00::12
008::1
00 r:l't
008~i

00::16
0087
oonn
OOD<)l
00'10
oOS·':I.
o09~?

o0(),::l
00'1~1

oO()'~.';

009{)
Oo(n
00?r:l
oo(?(;-
0:1.00
O:l.O:!.
(ll o~?

010::1
0:1.0"1
0105
010t">
0107
(ll 0 D
0109
O:Ll 0
0:1.1.1
o11~?

01.1::1
0:1.:1.'<:1
0:1. 1!':;
0:1.16
O:l.lT
0:1.18

COlO
COUI :3EDO
C0 :I. A D::l::1O
CO 1e DE:::IO
CO:I.E :I.F
CO IF :3DFE:
CO~::I. F~:l

CO~~~? :3E:I. 0
CO;?"l
CO;?~t 2:10000
CO~?7 Fe.;>
co?n F!:S
CO~?(? LVI
CO~~r.1 CIXIFCO
c () ~?D ~.~ 00 [:
C02F F:l.
CO::lO F:'.'i
CO::l1. LiLt
CO::l~? lEO :1.
CO::l~t CDUCCO

CO::17 CA80 0 0
CO:~A F:I.
CO::l1:: EE10
CO~l[) HlE5

coon ~~:l.7COO

co 0:3 F9
COO~1 EE:
CO O::"i F:3
C006 CDEECO
COO~il 97
CO OA D~IO~l

CO OC DE::Jli
COOE EI.AO
COlO nl06
CO 1.~? C::lOE:C:I.

CO l!::j

CO :I. ~.'i CD~?9C~?

8



RDOS

MTNI

BYTE
Tf::ACI<

DYTE

F(m MINT/MAXI
~3FFH COMM(.~N[) FOR
D:n:;I<
COMMAND FOI~: MAXI

; [UNTIl... :rNTm:.c~::I

;WAIT FOR COMPLETTON

;()UTPUT COMMAND

; I.Hr'l< f.)TATUn
; !:;AVE ~:nArun

; M(..'tf.;I< FDF,: [J~I:;:cmf.)

; MABI<
;L..OAD
;MTNI
;LOAD

; ~:;ELECT o:n:w
; f.ll.JTPUT ~:;FI...ECT
t EF\f~m~ MABI<
; ~1AXT IYU31<')
; Tum~ OFF HTGH

, !:;(.WE o:nw FI... r~IG':·;
; nEJ.. ::::CT D:G'll<
, DUTPUT CDNTFml...
; Cll.JTPUT OF::nJ~E[)

t [Jmcm i1A~:n(

;GET FLAGf:;
; F ADT SEEI<?

;LOAD MINI RESTORE COMMAND
t NO y Tn; A MTNT
,MAXI RESTORE COMMAND
,[XEC COMMAND &.
; w,-::·,rr TTl... DONE

A,DFL..ACn

D

NC y EXCCH~(

DCOMt1ND,A

A,6FH
F'M~I...EL. y A
A, :l.UH
EX::::CUTF
AyPAm..EL
1-101-1

c yD!3I<~.:; () 0
t1AXIH m·lL.. 1
A, 0 j.FH
LyEXECUTE
A,lDH

AF
~:;E:'I.r::CT

DCONn~yA

(C) y D
O,?OH
I~F

SELECT
DCONn~ yr.,
D,9UH
11AXTM
Ay7FH
PAj=~LEL. y t-,
A,OFH
Z y EX::::CI.JTr::
A,ODH
EXECUT[

LD
OUT
I...D
CAI..l...
IN
r~ND

IN

OUT

IN
LD
AND
r~ET

::mA
,.m

PUSH
CAl..I...
(JUT
OUT
1...0
POP
m..A
...JR
AND
LD
...m
LD

Ct-,LL..
OUT
L..D
,~ND

1...0
OUT
u3
..m
LD
..m

DHOt1E:0119
01;>'0
o1~?:I.

OJ]?
O:l.2~~

01?.t1
ol~?!::i

OL~o<>

01;>'7
O:I.?B
o1~?(;

o:I.~lO

01::: :1. ;
0:1.32 ;SEEK TO DESIRED TRACK
0:1.3::1
0134 ;TRACK REGISTER MUST HAVE 8EEN PREVIOUSLY LOADED
0135 ;(MAY 8E DONE BY INITIALLY DOING A HOME)
01:36
0137 ;INPUT - B CONTAINS DISK DRIVE (O,1.y2y3)
0:1.38 D CONTAINS TRACK
0:1.89 A BIT 7 - 1. FOR FAST SEEK
O:l.~O A8IT 1 = :I. FOR MAXI
0:1. '11
0:1.'12 ;OUTPUT .... F.;: CDNTA:I:NS ~:;TATl.If.-:

O:l.~3 ZERO FLAG RESET IF ERROR
Ol'H
0:1.45 ;REGISTERS AyFyByCyD ARE CHANGED
0:1.1.16
0:1. -17 DSEEI<:
o:1.t.lD
0149
01::.:;0
o:I.~.:;:I.

o:1.~.:;~?

o1~:i::l

o:1.::j"!
oi~i~:i

o1 ~5.~>

01~;7

O:1.~.m

0159
OU>O
0:1.61 EXECUTE:
016~?'

o:l.f.>:1 ;
ojJ).t1 FXCCH:<:
016~i

0:1.66
0167
o 16n r::r~EX:I:T:

0:1.69
o j.70
0171
o 17~?

0:1.7::1
0:1]/+
oj]!.:i D~;;I<~:i0 0 ~

0:1.71>
0177
0:1.70
0179 m;~(~:;/+O:

OlDO

CO~:lF CDCBCO
CO"I~·? I.n:H
C04'1 169C
C0 'I,~) E(~>l ()
COI.u:J :3E7F
COI.+A 1:>::10·<+
C04C ::lEOF
CO (IE 2D:I.f.l
CO:::iO ::lEOD
CO~5'Z lfJ:I.6

CO!YI F~:i

CO::;j!:'.; CDCDCO
CO~.:iC l.X:l:H
CO ~.:ir~ ED:::; 1
CO::;C :I. /8U
CO~5E F:I.
CO~;F 17
C060 mn4
CO/,~? Eb~~O

C064 ~lf'j r',: .:.....
C066 2B02
co,:>n ::lE:: 1D

C06A
COI.>A D::l::lO

• C06C

• CO,fJC DKl"!
CObE iF
C06F 30FB

" C071
C07:1. OKlO
C07::l <+7
C071.1 .. ~)

H,..

C07!") C9

CO?6 ::iE6F
C07f3 D::lO"+
C07A 3E:l.8
C07C CD6,!:)CO
C07F DBO"l
con:l. E6'lO

•
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;
;REGISTERS AyFvBvCvOvE,Hyl.. ARE CHANGED

; ()lJTPUT .... E: CONTAI:Nf:; ~nATun

Z FLAG I:S BET I:F NCl ERRORE;
HL PTS PAf.'T E:lJFFEJ~

; I:NPllT .-. B CDNTATN~:) DI:m( (0 v:l. y 2 v:;l)
·E CONTAINS SECTOR

A BIT 4 = 1. FOR MAXI:
HI.. CClNTAJNn BUFFER i~[)Df~EBS

;OUTPU1' READ C[~MAND

;WAIT FOR REQUEST
; CI"IU~;I< Fcn;: l"N'n~EC~

iEND OF SECTOR OR ERROR
; I:~EAD (.:'. BYTE
;NOT DDNE YFT
; ~-lAJ:T FnF~ TNTFi:En

;NO rRROR CHECKING v SAY OK

; ~:;ET UP FOI:~ F~EAD

;ADD READ COMMAND TO
; HEAD l..JlAD FI...(.:'.G
; umcm l"1AH:<

DCClMt1ND , A
AyDFI...f.lCn

NZ v D~:;I<!Yt 0
Av7FH
Pt-',I=i:LEl.. yA
A '
BvA

C vE\'~EXTT

N'l ~ Drm:Z:::jO
E><CCH~(

D~ ')CH

!:lETUP
DBH

I...D

,.IF.:
I..D
OUT
~:;UD

l..D
m::T

;READ 1 SECTOR FROM DISK

DI:;:EAD : C('~t1...1...
I~DO

DUT
Ixm~~::,:i0: TN

m~A

,.m
TNT
,.IP
,.Wi:

01.81
OlD?
o1.8~i

o'U:l/.\
o:l.O!:;i
01B6
0187
o:1.f.lB
0109
O:l.?O
0191
O:L??
o:I.<i'~l

019,(\
q:l. fl~:i

o:If,'6
0197
O:l.<;>B
0:1. f"l,"}

o~·~O 0
O;~O 1
O;~ o;~

o;~O::J

O;? 0 1.\
O;~ O~:i

0:'·?06
();( 0 7
o~?on

O;;~09

()~?10

o~'?:I. :I.
O;~l;~

OZ:I,::l
o~~:I. /.1
() ~;~:I.~:'i

O?:l.fl
0217 ;WRITE A SECTOR TO THE DISK
o~·?1.n

02:1.9 ;INPUT ,- B CONTAINS DISK (Oy:l.vZv8)
02Z0 r CONTAINS SECTOR
022:1. A BIT ~ ~ :I. FOR MAXI
W/2? HI.. CONTiYJ:Nn E:lJF;TTJ~ 1~[)[mEBE;

CO ?::j D::I:;lO
C09!::; DB:Y'~

CO"?7 1F
C09B ::!*][)/
CO <?A E[)l~;~

COf,i.lC C29::,:iCO
CO?F :l.eCH

CO DC CDBc,C 0
COf.lF CM:l8
C09:1.
CO?:I. 1/>'7C

COtn 20FA
CO B::=; ~lE7F

COB7 [)~l04

COB9 ell
COBA 47
COnE: C9

; OUTPUT ... D CONTATNf, nT(.ITl.m
Z FI...N',; :w nET IF NO :::Jm(')::~~:;

1..11... PTf) P(.:',f;T I::lJFF[F~

COAl CDBc,CO
COtl"t C6AB
COA6
CO(.:h~) :l.6FC
CO (.:lD D::n 0
CON'1 DC;:),"t
COr-IC :l.F
COAD ::lHC2
COAF EDA::l
ccm'!. C?I~Il~CO

COIYI :l.m::!.,

O?~~3

O?2.:t
o;~: 2 ::,:;
o2~~1.)

0~·?27

O?2D
0229
o?:) 0
02::'::1.

o~'?::n

OZ::l"\
o~~::l!::i

02::kl
o;~~17

W;~::ln

o~'~::l?

o~;~ 1.10
02'~:I.

02 /t2

DWI=i:ITE ~ C(',I...I...
(~DO

I...D
OUT

mm~~~:;(): TN
1:~Fi:,~

,.m
Dl.JTT
,.IF'
,.m

!:';ETUP
OAnH

DvOFCH
DCClMr1ND, A
A v or:·I...I~C~·:;

Cyr::J~EXJT

Nl ~ 1)!,..m~?!::.iO

E><CCHH

;SET UP FOR WRITE
;ADO WRITE CDMMAND TO
; HLAD I..JhiD FL (~.,G

t r::::mcm MI~BI<

; OUTPUT WUTE: CDt1t1(.,)ND
aWAIT FO~ REQUEnT
;CHECK FOR INTREQ
tEND DF SECTOR OR ERROR
; I:~EAD tl DYTE
iNDT DONE YFT
; W(..)JT Fm~ unm::n
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O?/{-;:l
0?"l,(1
07ll~';

O~!.'V,

0/1.17
O?/{·n
021.19
O~·:'~';O

O~·:'::.:;l

O?:':i/

;INPUT - 8 CONTAINS DISK DRIVE (Oylv?v8)
r CONTAINS SECTOR
A 8IT 4 CONTAINS :I. IF MAXI

;OUTPU1' .- 0 CONTAINS SELECT 8YTE
A CClNT(\IW:; HFt,!) I..,D(·~ID rT.AG
R CONTAINS i/O (t OF BYTES)
C CClNTAINS DATA PORT

0?55 ;REGIS'fERS AvFy8yCyD ARE CHANGED
()2~:.=.i/j

; GET ~:;EL.ECT DYTE
; nJr::N ON {:iUTO W(~TT

;SAVE CONTROL E:YTE
~ SI:::CTClI:;: 'U:

; E:EtID FL.AC~·:;

; HE(ID LCh~IDrJ,)?

; CCW,(l~DL I:::YTI:::
;rTHTS MUST 8E DONE AFTER
;THE INPUT FROM DFL.AGS
;8FCAUSE ClF AUTO WATT]
; HErl1) i\!ClT I...Ot-IDED

;CET MAXT FLAC ONLY
; ~:;(WE FI.AG
;CALCUL.ATE DISK SELECT

;MAX:r: FU·~G

; MOTOI:;: ClN

~:;EI...ECT

UOH
DyA

A y,(t
Z
A

(~ y [)FLAC~';

HDL.DM
AyD
DCClNTF~ y f-l

Mt-IXTM
Cd~,'"::.
I~

~:;EL~}O 0
("

~~OH

8C y no () OI"H,D[)ATf\

Ct~IL.L.

DF~

1...0
I_D
OUT

Ih!
I~ND

1...0
OUT

L..O
r~FT

m.lD
r~ET

; CHECI< ~>!I-IF:TI'ILF,: DTSI< HE(ID L.OADED

;INPUT ... E: CONTAINS DISK DRIVE (O.Jy2y3)
A 8IT 4 CONTAINS 1 TF MAXI

; OUTPUT .... (.~ CDNTAIN~:~ SELECT BYTE:'
D C;ONTI~nm :I.?D
r CONTAINS DATA PORT *

~:;EI...FCT ~ AND
1...0
INC
!;;l.Je
~:;CF:'

~:;FI...::)l) (): m.. t-,
D,.JNl
m~

OF,:
LD
m::T

0?~,'i7

O?:',';H
o?~::j<)'

0760
0761
0'?6"'>'
0~':~6::l

O·?\~')l.f

o?f.)~.':i

0/66
O~·~67

O"·>.f.)Fl
O/6S'
0/70
0?7:1.

0/7::1
0~:~7I.f

0?7!::;
O~:?()

0~?7

027El
0~'>'7'?

o~:~no

O?B:I
0/C7.
0/1<:1
O?lYl
o/u:::;
o~':~n(-.

0?B7
O?1313
0;':'09
O??O
O/'?:I.
0~>'97

o~.~(?:]

o~~<;1.1

o~~9::;

() 2'Y()

0/';'/
0~>'9n

0?9(jl
0::100
0:;)01
0::l0~?

0::1O::l
0:30"1

CODF 01<1'1
COC:I. E.{)/o
COC::1 /A
COCl.t DJYt

COr:::<.:,
C08(, CDCE:CO
COD'/' F6f)O
C08E: !.',:,i?
CODC 7D
C08D 1:>::1::1/

COC6 ::IEO,(I
cocn CEl
COC';,> '?7
COCA Cl?

COCD E6:1.0
COCO ,(tF
COCE 0,(1
COCF <;7
CODO ::17
COO:I, :1.7
COD? 10FD
COIYt D·I.
COIX.:; F6?O
COD7 Ol::J::lBO
CODA C?
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; ••••••••• _ _ , _ " _ •••••• ~ •• ' •• ' ••••••• M ••••

; MONITOR ENTRY POINT

GET CHARACTER FROM INPUT.
1
J

; E>U1W THE CI...OCI<

,OCTI.JPLE THF CLJICI<
,& RESET Cl~RENT DEVICE

; F,:EC~UJRE CF,:
; r:: CClNTTNUE ::::FLOW J

,IX ~rrClr~E~; TNTT:r(.~1.. ~W VAI..UE

GBYTE
GBY'TT:
CI:~

A~9

NZ ~ 1'1':1

HI.. y [:r~U[)I:<~;

C y E:AlJD
Ay 19H
Cm1MNDvA

1...:I.NCf~

LJlADTX

CHI·aN
'/yGE:'{TE
7FH

AyrnAT
DAV
Z
A y I)~~TA

CALL

;
I'G:~I<S n< :

CP,LL
,.JF~

CDMM(..)ND
CHANGE l..O~ATInN DF THE SYSTEM STACK

; _ _.._ ,., _., _ .

P,NY OF THE FOLl.OWING BAUD i=~ATE!~ CAN 1:::[ F:I?::I...E:CT[[):
1?200, 9600, Q800y 7QOO~ t200y 300y t50, 110.

PLJm·1 CAI:<I:UAGE..·m::TUh:N TO m::I...ECT THE pm:H:'U~ Bt-IUD
RATE FOR THE CURRENT TERMINAL.. (THE MAXIMUM
NUMBER OF CPtl:mIAGE'''F\:EnmN~:) F~EnUIr,[[) If) FOl.lI:~.)

; CHECI< INPUT 8. RETURN WITH DP.TA IF F~EAI)y.

COMM{.)N[)
CHANGE BAUD I:<ATE OF THE SDUAl.. pcwn

TNITTAl..TlE BAUD F~ATE OF THE CURF~ENT DEVICE.

ENTER MONITor, WTTH THE' r-:TI< F'N'TR LOADED 8. ~HTH

DE ...> THE DU)I< Fl..r~G~). r: TH:n; :n; Al...nn
THE TDP or THE STACK.)

INITDAlJD: I...D
LD
I...D

1'1'1: OUT
Dun:
CP.LI...
CAI..1...
cr'
LD
,.11:;:
r~FT

(;E::YTC: CALL.
,.m
AND
r~FT

INITI'::R :

;
CHIGN: IN

AND
F~ET

IN
F~ET

O::Hl:i
O:106
O::l07
O:Hlf3
0:30<)'
03:1.0
o::n :I.
031 ~?

O:J1 :)
o::r:L 4
031~::;

0:;)16
O::l:L :7
o:no
O::l:J.?
0::l~?0

o:3? 1
O::l~~~!.

o:3;?~1

O:I?<J
o::1'Z~:;

0::)2(,
o:]~"?7

O::)~?U

0::1?9
o:rlll
O~l::lt

O:3::1;~

o:]:n
0::n4
O::l::l~:;

o:3::lt.,
o::l:17
0:3::r0
0:'1::39
O:HO
0:]1.1 :J.
O:J"l2
0::3'1:]
o::l"l"l
OYf~.:;

O:YIc.)
0::)<17
O::VI·B
o:ltl9
O::l50
o::l!:.:;:I.
o::):=:;~?

0::15~1

O:3:YI
O:l~:;:::;

0:356
0:3::57
o::l~)n

O::l::.:;'1
O:V.O
0::36'1.
o::'It.);~

O:N)::3
O::)(,"l
o:k,~:.:;

0::1(,6

C:I.(lI.',
C106 CDB::5C;?
C:l.09 lut::l

CO FE 2t CI~C:'1
COF:I. OEOO
CO F:3 :1I::' :1. (1
COF~.:; lXlO;?
COF7 E[)r~3

CnF(~' CD[3CO
COFC COI:::::3CO
COFF FEOD
C:J. 0:1. :IEOC'y
C10:l ?OFO
C:l.O:::j C9

COED
COEE: CD~~9C;?

c0 E~:l CD[)[:C 0
CO EI<' ~·?tlFB

COEB E67F
COEA C9

CODE: D[:OO
CO [)I) E.~) <to
CODF Cll
COEO DDO:l.
COE2 er,>

12
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C:l.O[:
C1 0[: CDF7C~~

C10E: ODOIYI:3:::;:?
''tF ItD,'t~:i4[)

"~I :.\ (tF? 0 :::i ~':~

'1-"VIF~:i::m:l.

(!::l{,;.'

() :Y,H l"iUNTTI:~:

0869 CALL
0::170 0[:

F't1~:;GFm.. l...mHNC
CRyCRy 'CRUMEMCO ROUS'y'l'~80H

> 'W'?

-:;" I (~'\II?

;CR. REGET DISK MODE.

; I'~E" TNITIt.d...:IZE ~:;F'

; r~::::TN r\DDI'~ ON rrT'l<
;HI... ...> DISK FI...AGS

1 ... :::. D:n;l< I...ETTEI'~

;OTGK MUDF PROMPT

;THE RFGUI.AR PROMPT

~:;r<~3G0
I..ll y CMf,
(:D<)vO

I ; I +fHl:..1

, . ,
~

cm.. F
HI.. y Cl1NO
IX
( ~:;::;. ) y HI. .
C ~ (HI... )
IYU;I<110DE. (;
1..11...
Nlyr:'",mG
1::'t1::;GFClI...I...ClWTNC

A
(DF) y r\
DE
:rx

I (~l ' +C~I~')L

Cy l:::r~h:cm

'W I ... ' (.1' +:1.
N(;y r:Tmcm
Ed)
r:)Y 0

z ~ D:ml-(::3EI...ECT
OF y 1·11...
1..11.. f 1..11...
DE y Cl"lNIYTT:1..
HI... ~DE
E y (HI...)
HI...
r)Y (1·11...)
DE~HI...

'M'+CABE
(HI.. )

~:>U[:

1.. 1)

F'U~3H

F'UF'

Ct..1...1...
I..D
1"'\.1:::)1-.:
1'::)(

I...D
DIT
INC
CNI...
Ct.d... 1...
DE::

Ct.,1...1..
I.m
I...D
I'~FT

~:;u[:

I.m
CF'
.m
1... 1)

I...D

[J~d ...1...
cr'
,.n;:
EX
ADD
1..0
(-IDD
I..D
.'INC
1..0
EX
cr:
,.JF'

GET CCH11·'itlND.
I:~[TUI~ND \H~I...UE TN HI.. 8 IJUMp~3 Tn THAT ADr:m.

D:rmc m::I...ECT
ENTEI~ WTTH E CClNTATNING TI·IE r:>Inl< NUME::U~

t
CM6:

1
CI..Fr~NGTnCI< i

1...0

C~iND ~

I..J)(.)[)TX:
0::171.
0::17~~

0::)73
O~V<I

o::l7~:j

() ~17,i;
0::177
O::17B
0::17<;'
0:300
O::lBl
O::lB2
O::lrn
o ::lWI
O::lU~:i

0:3UI>
O::l[V
O::lUO
O::~D(i'

O:Y/O
0::1</1
03'Y?
O::l<i'::l
03';>1.1
O:W~::j

O:Yl'(,
0:3'»7
O::l?B
0::1')':/
0/'100
o'~I 01
O·'IO?
0 /-10::1
O·'IO<f
oIt 0 ~.::j

O<f06
0/H)7

O"·IOH
oI.} 0(")

o '~I 10
01.1:1.1
o'~I 1;~

01.11::1
O/tlJI
o/.11 ~::j

0 /.1:1.6
0/.117
O/.}Hl
0/.1:1.9
01:]~?'0

o/.I~·~:I.

o"t~·!:?

oli2:~1

oIt?JI
0/.12::':;

Cl?::~

C12::I DDF<j.!

C:l.1E
C11.E <17
Cl:l.F :I.?
C1~~0 IX.:j
C:l.21 DDEl

Cl?~:j CDfY?Cl
C:l.2:::;: 2:1.?DCl
C:l.21::: DDE'::i
C1'?D F r ,

••••. J

C:I.;~E "+E
C:I.?F C::::/:,(»
C:l.3:1. ~<:l

C:I.::l~·~ C '~II:::CC~'~

C13~.:j CDFlC2
Cl3B [:E::

C:I.:Jcl CDDAC2
Cl:3C 200:::;
C:I.::lF DD::160 () 0 0
C:l.l.f;? C?

C:I. "I] D/>"H
C:I. <I:::j ::If:l6E::
Cl"+7 FEll
C :I.t.I':i' ::lO(,t\
C:I."lE: ~:jF

C:l.I.I[: 1,1, () 0

C1·(IE CDE:AC2
C:I.::5:1. FT:::W:

t C:I.'~j::1 ~~nO[)

C:I.::.:i::.:.i EE:

j C:I I'" ~ ~.~:(j)':"'J(')

C:I.::.:j7 :l.10:/C:3
C:I ~::jA :I.?
C:I.~5E: ::.:iE
C:I.~~jC ~<l

C:I.::5D I::" (
,.JU

Cl':.:iE EE:
Cl:'.'jr:· FE4D
C:I (',1 Fe>.. I

1
J

13
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t DI:f,l< LETTER

;I:F NO ERRORy DONE

;TN CAGE OF HOME ERROR

;Al...nO EXCGS DE & HI...
; i'1~,r~l< ::::ND····OF·..·!'·mc·;

, ERFmF, I...ETTE};;
; r::::~r;:r:m NUI1E:Er::

; r.nnl< NUi'~r::FF~

, A TI·U:<Cll.JGH [) ONI... Y

, ....> DI:!")I< FLAG~:;

I)"[G:<MDD[ ::\-10[:1. m·lL.. MAXI: ],1-[:1. ~:)f·Il.. FA~;T!:;FFI<:1

, D:nll< :R: 8. FL.AG!">

"y
/..

Av WE)
DHCWiE
fi v 'H'

PM~")(:;I"DL.!.. OWTNC
, ERr;:' y I '·t-BOH

!:;I<~:;GCF\:

"7 y (1·11..)

I • I
t

NZ. D~:;:?

MAXI: y (HI .. )
DF
(DE) y A
j'1

F'~'~H[)(

CI ..E(·1N'J

<D[) y A
GCHr~

I • I
t

NZyDB2
F A~,,.n;EEI< y (HI.. )
OF
(DE) y A
CCHr~

I~~F

N[mJ:VEf-~

Nc~r::rmrm

B~E:

I:X
1··11...
C 1. n;'·Il ..
(HI...) y A
Dyl')
Eyl..
OF
AyE:
'A'

Cr.II...L
I..D

PRINT THE ? HCX DTcrrn Ti\! THe A···I:~I:::r;:]::Tn::r\:

(~ND CI..T:(.\N ~:;TAC:<.

;
m~?: Cr.II...L

:3ET

l..D (:>1 yC:I:;;

,.m r:'CHr~

1...0
CAI..L.
l..D

DTmmEL.ECT:
1...0
cr'
,.m
LD
r:'unH
POP
em
LD
I...D
I...D
TNC
I...D
j·1Df.)
I...D
Ctll.. 1...
cr'
\JI;~

I:~E~:,

TNC
I...D
CAI..I...
Cr"
,.m
F,:U,
TNC
1...0
f.;UE:

PF~TNT Ch:l...F

;
PF::~F;;i'l::·;c.; :

cr./I..!.
DC:

F?HXCL.Fr·',N:
Cr.tl..!...
,.m

O/'}~?6

0/1~'~7

o'nn
OIl?')
(VI:] 0
o'~I::l 1
O/.}:J?
()II ::J:]
O/j~Vf

O/l::l~j

O'1:VI
0 /1::17
()'I::H:)
0"139
0'1'1,0
o(i'i:l.
o/j·1~·?

o(·1 (l~l

ol{"1 J{.

0',1 <I ~:'i

OVl6
O/l/l/'
0/t4B
O.lVl9
o'1:~jO

O/l::.:jl

0'15~~

(VI~5::1

ol~~54

o'1!.:.:j~:;

O/l::.'i{'
o"1~.'i7

(vt:::jn
0 /1::.:;9

0'160
o(I\~):I.

O"16~?

0'16::1
or.l\~l/l

o'~16~:;

0/.161.,
O'~I\()7

{)/t6D
0,'169
0'170
O/I?1
(V172
O'Tl::l
0'17 /1
()IV:~j

0/-176
OoT77
0'i70
O"I?')
O'~IDO

O'lnl
O'~IB7

O/lD:]
O'~l(;l/l

o'm::;;
oIIfVl

Clll?
C:I. (l~'~~ /'F:
C:l.6:] FFO.q
Clf.>~::.i 30 <·IE
C:I.(,7 .!t:]
C:I.M~ [)[)E~.:j

C:I ("r.1 E:I.
C16[:: FM::(l
Cl~lD 77
C16E ::.VI
C:l.I.,F ~j[)

C:l.70 :1.:1
C:171 7°'•• J

(;:l.7l C('~l

C:17/1 1?
(::1.7::5 Cl)l'YC?
C17D FF::I[:
C17A ?O:l.O
C17C CE::BE
r::17E 13
Cl7F l?
C100 CDl ?C~?
CHI::I FE::m
C:l.n:::i ~·~O O~.:j

C107 CF.:: A I..
C1DI1' :I. ~]
C:l.Or.1 12
ClUE: (t7

ClUe CD?!Ye~~

C:l.flF C::::FE

C19:1 :I. A
C:l.92. CO::lFCO
C:I r.;:'.'j ::)[:/·ID

C:l.97
C:l.S? r;f~

C:l.90
C:I?B CDF7C~?

C:I. 91::: ~~(VI::.'j:32.':S2.

r.10
C1(-10 CDF:I.Cl
C:I.f:~:] 7fl

C1A tt
C1AJI CDIY{C~~

C:J.(Y7 :l.n:l. ()

C:l.A?
C:I (,,6' ::lEOD
C1AI::: :l.Eltf't

14
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o '~ID/ CClMMplND
0~88 EXAMINE INPUT PORT

r::r<I...F

, NO EPF<UFi:
t r::l.Wir:'fHL TNCI:;:F.::l"jF:NT

;IF NEGATIV[y DONEI
t PRn-l'rn~:< y S::::C y Clr,·:',N :"TI<.

; U~:)F J...f.YITST I'iFI1 r:'t'lTF::
; F~EI...Of.'tD F~[TRI:PiI .., ceil nrl'l:::h:

,SKIP :rr NO ERROR
; TFU (:,CryrN?

, DONE :rF' :U: ClI<
; eFT TF<r:iCI< :U:
,E:UMP :rT

PM~3GFDI...I...DW:I:NG

'? I +ClO!..1

He ~ ... 0:1 H
IY ~ [::(:
IY
(::w·) y HI.,
o y 10

NC ~ PTF<I'(f)C
NC y CI...F('d'N

HI ..

HI...
DC
A y r:

N7

1,,:1..,

DE
'1.. y Nn~·?

I')

z y F'1:=Hm'l~:;G

NWI

I... :l.Ncr~
CyF
A y (C)
P7HXCl..FM-l

f
CI'Il<~:;ECNi]

NC
,~y DTWiC::<
r;
L" r='-l

HC
::;EFI<NXT
r:c
AyC

I...D
(100
INC:
EX
I...D

JP CI...EANSTACK

CAl...l..
0[:

FDP
PO:::'
I...D
EXX

C{.'i1... 1..
,JI:;:

EXX
PDF'
EXX
r:tlF'
,.JFi:
DEC
,.JF~:

..m

INC
CAl..I...
E:CT
:rN
:mc
I...D
I::'U~)H

CALI...
FDF'
L.D

GET NEXT SECTClR FDR THE ~~AO & WRITE DISK
ROUTINES. PRESERVES HI... ANDy 8EFORE RETURNINGy
POPS DE AND DC FROM THE STACK.

ERRClR & ESCAPE. RETURNS TO CMNO WI1'H SP

r<E···TNTTTPII...TZFD.

Em:APE:
CI..E(.~INV:

NF::XTm::

,
F::FmClI:< :

,
EXtHN:::'I.JT :

C('II... I...
I... D
:n~

,.J1:<

o~~j'<:l (}
O~:j'l :l
O::.:.il.l?
(}~,:j<f::l

(} ~:,:j'll.l

(}~.:i4~,:j

0:'51.16
O!.::;'~17

O~:Yln

O~:;::)O

0:''=';:;)1
O~5:n

0::5~n

O~:j:YI

o~:5:]::S

o~:j::;(,

o::.:j::17
O~5::ln

O~:j~:}<j)

OllD9
0(190
IVI9:1.
O':IS>?
o"f9::1
0'<:19'<:1
01.} l)'!,:.:j

o '<:}lJ/>
O/{?7

O'19B
o1+?9
O~:.:;O 0
0501
o~.:j O~?

o~50:]

o~.:; 0'<:1
0::;; ()::;;
0::,:; 0 !.>
O~50/

o~j 0[)
() ~:.i 0 C;
()~5:1.()

() :::;:1. :I.
O~.:;:l.7.

() ::5:1.::1
() :',:; :1, '<:1
O::,:j1~:;

0!::;:l.1.>
o!::j 1 7
O!'51 n
0:::;:1. ?
() ::57. 0
O~:;?:I.

o~5~?~? N~:)~?:

o~57.:]

() ~:j~?/l'

() ::.:;;?!:.=.;

O:::i?/-.
o~:;7.7

C:I.f-lD
C 1rID CDn~5C~·?

C:I.BO liD
C:11:::1 ED7B
C:l.f:::::) :l.nr::F

C1E:~::j

C1 E:~j CDF7C~?

C:I.DH DF
C1E:9
C:l.D''l'
C1 [:l) C:]~~3C1.

C18e
C1E:C [)l)

C:l.f:::D E:I.
C1E:E lY?
C:l.E::F D:I.
C:l.CO ~~:~] 0 ~.:j

C1C7. :I.::,:j

C:l.C:] ~?CIXI

C:l.C!::i :I.}]()I~

C:l.C7 O:l.7FFF
C:I.f:A FDO?
C:l.CC FD~?::)

C:l.CE E:]
C:ICF :I. ()OA

C:l.D:I. E:I.
C:l.07. C:J.
C:l.IKI :7t.j'1

C:I.IY+ D9
Cllfj E~:;

t C:I.D,~> DC;
C:l.D! CO

..j, C1DB IYI·An;:]
C:l.OD ::IODC

C1DD :I.e
C:l.DE COALC::l
C:lE:I. DO
C:I. :::::z: DB:'):I.
C:l.E/{ ~3C

C:I.[:::.i ::.:jF
C1E(, C~,:j

C:l.E7 CD7.9C]
C1Ef.1 C:I.
C:l.ED 79
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RDOS -------- -- - --- - --- - --------- -- ------ ---------- -----_. ---- -----------------------------= = --- ===-=- ==;::-"='~

GET CHARACTER. RETURNS IT IN A.
AL.TEW:; F.

I...DAD~; HI... WITH ~:;OlJI:~C[ AOl:m v DC 8 DE
WITH THE INCREMENT. ENOS WITH A CRI...F.

; CON~)F}~T I... [)WF::~ C:r:-Y·:lE
; TO UF'PF:r;:.

; BECTOI:;: 1.

; r~1... T MODE';'

; WIlT Hm Nm~"'8PACE

;Ir NOT CRv ERROR

; (CONTINUE BELOW)Av I I

~31<£)G

N7.:vr::m~rm

DE~HI..

Ev:1

A

I...DZN

GDYTE
f'CI"U:~

(~):I.H

C
~·?OH

(0) v ::;T,ClT
H::E
ZvF'C2
AF
IClF
7FH
OATAyA
CI:i:
N7. v PC:l
F'Mf~Cr-[)I...I...[)~~ING

I...1':' v 0 yEll):·1
AF

AF
7FH
E!:;C
7. vFGC?)PE
AI...T
ZvFnCr~PE

CHI·aN
N7.v PC:I.

LD
r~ET

CAl..I...
C,c',1...1...
CP
m::T
~3U[:

I:~E:T

PUf>H
AND
CF'
,.m
CF'
,.m
Ct-11...1..
,.J1:~

TN
AND
,.II':
POP
r:'unH
AND
OUT
CP
,.m
CAI...l..
Dr:::
POP
m::T

PRINT SPACE. ALTERS A.

SKIP INITIAl... SPACES.
IF DELIMITER NOT A CRy ERROR

PIUNT THE CHAI:~ACTEF~ :I:N THE ,e1 ....I:~I:::G:u:.;TE]:;:.
(CHI·m INPUT FCU:~ l:::nC.) F'::~::::nFI:;:VE~) AU.. m::CB.

;
pCI·m:
PCl:

;
BPACE: LD

;
PC~?~

;
GCHI'~ :

;
I...;?NC::~(): SUr:::
;
L2Ncr~ : CALL.

;
!31·mGCI:~: Ct-,I...I...

,.m
EX
I:-':ET

o ~:j4l)l

O~j50

0551.
o ~:.:j ~.:j~?'

O~:j~~3

O~:S~:j'l

o5~:)~:j

o ~'.:j~5f>

()~:j~:i7

O~:;::jD

0:~j::5l)

o~:jl:, 0
056:1.
o::.:j,<)~?

o~:'6:]

O:::j'<)'1
O~:j6~i

O::.:;bf>
o~.'.i67

o~::j6B

O~:j6?

0:'.';70
O~:J7:1.

o~.:j:n

0~:;7:]

O:'.:j7 (I

o~:jn:j

0::.:;:7.:\
0~577

0~;;7n

O~.'.i79

O:'.:jDO
O~ml

O~5r:lZ

O~:m~l

o~:.:jn"i

o~.'i!:~~:;

O::5IV)
o~:i[l7

f) ~::;on

O::5B?
o~j<)I 0
o ~:j('i':I.

O~.:,ill?

o~:.:j(?:]

o~:;(/l.f

()~.:i?~;;

o~:j(i' c,
O:::j'l7
O~:J(rB

o~:j')(;>

0600
0601
0602
0/.,03
ot.> 0 I.}

0/.,05
0606
0607
ObOn
0t.>09
061.0

C:lEC :LEO 1.
C1EE C?

ClEF ::lE~~O

C2:1. C) CO::::::lCO
C~":LC CDF:l.C:I.
C2:1. :.:. FESl
C?~?l IX)
C;?Z2 D620
C?~?ll C9

ClF:I. F~::j

C1FZ E6lF
C:I FIt FE:l.E:
C:I.F/, ?BCl
ClFfl FE7D
C1FA ~?n[:D

C:l.FC CDDE:CO
ClFF ~?OFl

CZO:l. DUOO
C?O~l E6fW
C~?'O:::j ~?'l]Fr:1

C~!.07 Fl
C~?(H3 F::.:j
C~~O(? EiJ7F
C:?OU D::lO:I.
C?OD FEOD
C~?OF 2006
C~!.1.1 CDF7C;?
C~·?l 't OAO 000
C~!:l7 Fl
c~?:I.n C'J

c~?~?(? CDE:BC2
C2 ~.? C ~'?'{ll:l7

C2"?E EE:
C;?~·?F C'I

16
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IF uc;::::o ~ DONE:.

.\ DE:fn CONTEi'rn;
& IX':ST {.IDrm

tClPI::RANDD

; GET ::1 ClF'Eh:ANDf;

;I"'RINT SOURCE AODR
(.~ CDNTENTS

;N:I. TO Hl...y DEI...IM TO A
t ~;;AVE 1'1:1. TN DF
;eET NEXT NUN.. ·SPACE
t!:;W~TH?

fi v (DE)

I...:JNCr~

HI..
DE

l..::lNCf~

1·11...
N7yF'NI·II..
NZ ~ F'!;;NN
DEy:·II...
Nl ~ P~;NI'1

N7 vP~:;N: II...
NZ y Cr~I...F

D[,HI...
1..11...
D[
r"D
IJF~FY

DC
DE
HI..
\,II:~I::'Y

cm.. F

::::c

F'NI·II...
A v ' : I

PCH:'~

GNHI...
D[yHI...
nl·(!;)G
'S· I·CAnE
NZvt..?N:I.

I...D
c:::-:r
DEC
CM.I...
C'!>,1...1..
EX
C'!>cl..l...
CALI...
Ct,1...1..
ex
INC
INC
r;:ET
\.JI:~

Ct,Ll
pl.mH
pl.r'H
I"'I.JnH
I...DIR
F'OP
PDP
F'OP
I.m

C'!>ILI.•
LX
C,!>,LL
CF'
,Jr;:

1..OAD TWO NUMDEns. LOAD!:; DE WITH THF DLGTNNING
ADIX~ v N:I.. I...OAD~; 1:::(: 8. HI... WITH THE TNCI:~EMFNT

N2 ..N:I.·I·:I. (DR WITH N2 IF THE ClPR IS'S').
RETURNS WITH I.. AST O[I...TMITF~ IN A.

9
MD'v'[ :

COMPARES TWO AREAS OF MEMORY. ENTER WITH
SUl.mCE TN 1,11..., DU3TTNATTON IN DC &. COUNT
IN BC. AI .. TERS ALL REGISTERS.

PRINT THE NUt1[:EF~ TN HI... v FUI...L.OWED BY (.1 COLON.
PRESERVES AL.1... REGTSTERS EXCEPT A.

VEI=<IF : Ctd... L..

CDt1M(.IND

t
IJI'~r"Y :

;
p{..Drm: C('~l..L.

L..D
..m

;
L.D~>'N :

PCA[)Or~: CALL.

() I> 1 :1.
0(;.:1.2
0(>:1. ::1
OC,:I. 4
O/>:I.::.:j
0616
06:1.7
06:LB
06:1.']
06~~O

o />? 1
oc,~~~~

O,~>~?::l

06?.(1
o 6~?'~:.:j

oc,~?6

06?7
o c,;::n
o6~'~9

0,/>:30
o6::i:I.
0'/>::17
OC,::l:]
O,:>:Y1
Oc)::J!:.:j
O/>::l()
06::17
O/)::lfl
06::)9
06.(10
Ot,4:1.
06(17
06"1::J
o 6.(}l.1
O(A~:j

0//16
Of•.(!?
06.(ln
0(,)"19
O/)::.:jO
o6~.:.i 1.
Ol)~52

06~5::1

0':>:::;.(1
o(,~:.:j~:i

o(~::.:j7

o(,:::jB
06~59

o!.>() 0
OM:.:I
Ol.>~>'?

o{;,6::l
066,':1
ou.:,::j
066c)
o(,c,?
0,~>6n

o6f..9
0(,70
067:1.
0\~)7?

C~;:!::j7

C~::~.:j7 CDflZC;?
C~·::::.:jr:':) E::.:j
C~~'5E:: IX:j
C~·~:::.:;C C~::j

c~;:~m EDI::: 0
C~·~::.'iF C'I.
C~;:61) DJ.
C2.6:1. El
C~~6~~ :I. DD(t

C~'~::lD

C?::lD :l.r:':)
C?::lE: EOr~:l.

C?.(tO n::
C~~~I:I. C':ICFC/
C7.(FI C/lC6C?
C~.~ 1.17 [J::
C?-'m C-'ICf.)C?
C~~I.I[: CI.ICCC~·~

C~!:.(+E UIA<)'C:I.
C~~!::j:l. ED
C;::!:'j;~ 2::1
C?~.:j:3 :1.::1
C~;:~:i/.I ED
CZ~.'i~::.i :1. nrj)

C~':~::l::) CDCFC~',~

C~~::16 :3E~lA

C~~::lB :I. r:lE:7

C:2:.YI CDf:lE::C;~

C;?67 EE:
C;~60 CDDE:C;~

C2.~)[: FC:'i3
C;~6D ~? 0 O~.'i
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RDOS ---~~---------.= ~- - ---== ----- ~.==.- -- ------ --------=-= ~==::..=.- ===-=.-=-=----------------------------,;;;;;;;;;;;;;; - - - - - ~ ---~ ~
;YES. INCREMENT TO HI....

;SKTP SPACES, I...OAD HI...
; WATT Fcm A Cl:;:

; 8. :':>0 Dnr::s TY.

;BC GETS THE INCRM

; TNcr~EMENT
; CI...Ci-\r-~ CY
;N;?···N:I.
;TNCI...UO[ FND POJ:NT

; TF HEX, ::;HTFT :nnn HI.
; O/W, ERfi:DI;:

; IF HEX DI·IIF·T TNTD 1..11...
; ::~E:':;TClm:: CHM~

;IF HEX, CONTINUE
;TF NON-HEX, DONC

; ~:;A~)E
; CL..EI'·)F~ r::l.JFFl::R

g GET CHPIH

A

GNHL.

DC
Hl..yO
~:IPACU:,

GNHL.
t~

HI....D[
HI..
E: yH
C,L
HI...
IY

GNHI...O
L.2N~·~

MUf>T BL HEX
HExnH
c,I::}mm~

GCHr~

HExm·:
I() , r:::
NCyGN:I.
8C

.JI:~

PDP
fi:ET

PI..H:;H
I...n
LEADINC
CAI..I...
CI":(.)II:~

CAI..I...
,.JP
CAI..I...
CPtl...1..
I..D

Ct-tL.L
()f~

!:IDC
INC
LD
L.D
pum·:
POP
I:~ET

CPrl...1...
,.m

LOAD ::1 OPERAND~:';' HI... GFT~~ THE f,[)UmT y BC
THE TNCI:~FMENT, AND Dr::: THE :mD OPFI'~(·~·IND.

ENTEF~ wrnt ~3PACE em THE F:IJWT DTGIT
DF A NU~'1[:E1~: TN (.-\. 1..JlAIX; HI.. WITH
WITH A NEW NUMr:EF~ 8. THEN EXCHANCEB
DE 8. HI.... FINISHES WITH A CRl.F.

CL.EARS HI.... IF ENTERED WTTH HEX CHAR IN A,
BI·IIFTS IT INTO HI.... D/W, IGNDm::s I..FADING
f:)F'ACEr.;. FTHGT CI":{~I:~ Mu~n BE HEX. CDN1TNUEr.;
mrrFT Ui'n:n.. A NUN "+J[X CI··I(.l::~ m::CEIVE[) 8. THEN
RETURNS WITH THE LATTER TN A.
PREBERVES 8,C,O,E.

IF A CDNHn:w:: HEX CH(..ll:~, SHIFTS B:[NAF~Y EUUl~)t.l.. [NT
INTO HI.... IF NOT HEX, RET WITH CY f~T. SAVES
cmICaNAI... CI'U~F,: IN B

067~:l

0611.1
Of.,/~::i ;
0671.i 1.2NU
Obll
0(,70
OS79
0600 1..2N?:
OMll
06D;?
060:]
0(,[:1
O..',B:::i
o(,[Ui

O(,n7
Obl:lO
Of.,D?
o!/)I 0 1...::lNCI'::0: SUE:
06'~' :I.
0692 1...3NCR: CAL.1... LD2N
0693 (CONTINUE BELOW)
Ob')':1
O(,(i'!~i

o(,I?f.,
Obl)1
0(80
O'~iC)l9

0/00
0/0:1. L:l.NCR: CALL
0/02 JR
01 0 ~l

0/0".
070:::i
0/0/,
0701
O/OB
O/O?
0/:1.0
0711
07l~?

071~:1 GNHI.. O: mil:::
07:1.1.1
07:1.~:j GNHL.:
O/:l.t>
07:1.7
07Hl
07:1.9
07?O
07;?1·
OT?~2 eNl:
o7;?~:1

o7;~ "I
07~;'~:i

07;~6

07~'!:7

o72f:l
07?9
07~:1O

07::l:I.
07::'1;~

07:]:]
07::VI HEXBH: LD

C;?flA 97

C~?:BE: C"::'
oJ",)

C;?ElC ;~:l.OO()O

C2l:lF C[)[::J:;:C?

c~·?·:n CDI~~IC:?
C'";-Ci C:' [)AB~:iCl.,1.. '} ,.}

C29D C[):I.?C~·~

C~;:(';E: CDA~IC2

(:~'~(y:::: 7fl
C?9F ::lOF7
C~·?Al Cl
C;!:A2 ("("., )

C2Bl ')17

C;!:O~.:i CDm::(:;~'~

c~·?f.ln :lCl9F

C;~6F CDnAC;~

C27~? HIOI

C~?:71 CDD[:C;?
C~?17 B7
C;?7l:l E1X.:i?
C~·?I (oj ~.?:]

C?7B .lFl
C2/C '~ID

C?7D E~:i

C;?7E FDE:I.
c~?no C9
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(.:)? (:..11... )

F'?HFX

; (CONTINUE BEI...OW)

r·~? H
I<'~HF:X

{;j? I..

f\
z, r;C1..Il:;:
~~OH

/,mu
CF~

eH,:
CAl.. I...
CF'
,..11;;:

cr'
h'::::T

I':ONHl .. : 1...0
( Cr.-IU.

L.I:>

Pf.;NHI...: CALI...

PRINT THE NUM8ER TN HI....
r:':;~EG:::RVt:::~, {\I.1.. nUT (':1 (.

PRINT THE NUM8ER IN THE A·"REGISTER.
PI'~[f.;:::RV::::!3 l-:':JI..L. I~Er·;:u:nT::;W 0

RETURNS WITH A NON-SPACE IN THE A-REG.
IF ENTERED Y·IITH A..-r;:EG CClrHArNTNC·; tl NUl..I...
m~ tl ~:·;Pr.-ICE? CLT~:; NI::W ClltlF~n UNTIl... F'TI:;:~:':T

NON .. ·nF'(ICF ClCCI..I::;:~:) 0 1-:':JI .. Tr::r;:~:) (IF (.

PRJ:NTf; THE Nut1r::[}~ PClTNTLO TO DY HI...
::;·m::~:)r::rN:;::S (~1...1.. I'~EC'lSTFW:) Dl.IT A.

PI:;::rNT ~:;FY1CL FOI...l. ClWCI) E::Y THE NUi"!D[J( F'flTNTED
Tn ::;:Y ',11.. 0 AI...TFW:; t\ nNI...Y.

~:)I<nc :
~:):<:I. :

PSNM: CAL.I... BPACE
(CClNTTNUE DLI...ClW)

BUD ' 0 • ':" 'n'?
F~r:T ("
I~DD ' 0 I ..-r: ' G I +Cf~nE :]
Fi:ET C
~:)l.Jr: I A ' ... , G '
JR NC,HXl ;OK IF >= 'A'
ADO ['A'~CASEJ-'[ '?'~'lJ

I:;:I:::T ("
HX 1 ~ rV)[) I ') I + 1 .. , 0 I

; THE A-REG NOW CONTAINS THE HEX DIGIT IN I:::INARY.
; (THE HIGH·-ORDER NI88L.F OF A IS (0)

HX~:)H4 : ADD I-II... , HI.. ; m·IIFT 1·1 E:rn; INTCl HI..
ADO :·11. , HI...
ADO I-II... ,HI..
('~IDD HI.. ,HL.
01:,: I...
I... D I..~A

F~ET

;
SKSGO: SUO A

07::3~:i

O?:JI.,
07~37

07::lB
07::3')
07.q0
071.Il
07.q~?

07 1·n
07,1FI
0'/ ·<1 ~:~

07.q()
071.17
071{-G
07/.19
07~:jO

07~:i:l.

07~.'j;~

07~.:i::l

07~:A

07:::i~:i

07::.'i/>
07::.'j7
07~:;n

07~.'i9

07,:>0
07(>:1.
o7 '~i;~

07/>~1

07f.>.l!
o7 {>:::j

07(;(.
07S7
07()(]
07f>9
0770
077:J.
07'/'?
077::1
0/7/.1
077:::;
0776
0777
077El
O/7 1'l
O'/HO
0701
07D2
07C::l
O/lY·l
07C!::j
O'/B6
07B7
07BH
0713<~'

07?O
O;:r<'i'l.
07?'?
O/<i'::!
07?/.1
07?!:.'i
(71).<>

C;~CF 7C
C?[)O CDIYIC?
c;~[n 70

C?CL CD::::FCl

C2C/:, CDFFCl

c~?c'} 7F
C?CA lUOD

C;!: I:::D 1:::7
C·:'::::C CC:I. ?C?
C;;:I:::F FE20
C?C 1 '?n!':'<j>
C?C::1 FEOD
C~?C!::'; C')

C~~A·1t Dg~()

C~'~Ac, on
C~?A7 C{>E9
C;~AI? DB
C?f~A [MFf-1
C~~r.-IC 3003
C~~AE C607
C?E:O DB
C~~Rl C60A

C~~I:::~S ~'!:<?

C2E:<+ ~.~')

C~;:1:::~:j ?9
c;~·~::::(~·) ?9
C~~E:7 E::!::i
C;:T:G {~}F

C?I:::ly cn., )
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RDOS

PRJ:NTf:; THC MEnf;AGF FOI..L.OWTNG THE CALI...
TO nn:n ::mUTINE.
pnESERVES AI...l... REGISTERS

PRIN1' MESSAGE. ENTER WITH AnDR OF MSG
IN HI.. THE ME::;SAGE :u; n:RMINATLO
t-,F1TR PRINT:I:NC A CI'IAI:~ACTER WHOSE
PARITY BIT WAS SET.
F'F~E!3ERVEf) FL'{~C!:) v JNCF,Ft1F:NTS HI.,.

;CJ...EAN BTP,CI<
.. GFT ADDI:<

ti"IM)I<
; <::;. S)?

t I.I,!';T CHf~F;:~ICTEF;:';)

;TF NOT. I...OOP

; t-, TllI:;:1..I F
; I~~:;c:n: [::U~D

tPRINT IT

HI..
L.lNcr\:
DE y HI..
(IlL.)

NC~P::;l

AF

(~:)P) ~ HI...
PMBG
(~:;Fo) ~ HL

(IF
OFlI
:Lon
CvPHl
7
::lOH
PCHF\:
(.~F

l~F

I~ v (HI...)
1·11..
PCI,II:;:

PDP
CALI...
EX
,JP

C(.',1... I...
l:mA
F;:F;:,;
fmt,
rmt-,
::m(.~

pur;H
t-IND
CP
,JI:\:
ADD
(.l}1)1)

C(-,I... I..
F'OP
F\:ET

Pl.l~:'11

1...0
INC
CALI...
m.. A
"Jl:;:
PDP
nET

C()MM~lND

GO <ADDF;:>
EXECUTION BECINS AT ADon.

GO:

PMf.'GFClI...1..0W:I:NG:
EX
ct-,1...1..
EX
F\:E:T

;
PM!:,G:
P::l:J. :

07?7 t
o7<i'n P~?HF><:

0799
ODO 0 F':LHFX:
OOO'!.
OBO~?

oB 0:'1
0[10 ~I

ono~.:j

OUOC)
OB07
ooon
on09 F'll'!.:
0[110
001:1.
OIH;?
onl:]
on:1 ~l

Onl~:5

OOlf.>
01::17
OO:I.fl
OU1S'
on70
OD~'.1.

() ~3~·!. ~.~

on;?:]
Ofl2 t l
on2~:i

Of.l2/1
on~]

1H:l~·?n

OD29
on::!o
o13:~ 1
OO~:l~·?

on::)::l
on:]!.1
OD::)~:j

om)/>
oua7
on:]n
OU::)(j!
OWIO
OIYU
O:::VI~?

01343
ontlll
oD'1~:i

OWIIl
OlH7
Of.ll.lB
OWI9
on~.:jo

on~:i:I.

on~.:i;?

on:::j:1
on~:';~l

O{:~~.:j~:;

01::56 COMMAND. DISPLAY MEMORY.
on::.:j7
0858 OM <STARTING ADDR> <ENO:I:NG ADDR OR SWATH>

C2F7
C2F7 E::l
C;?FU CDCCC;?
C;?FE: E:'l
C2FC C9

C;?H)
C;>FD El
C?FE C[)D~.:jC7

cao 1 EE:
C302 E9

C?IYt CDD[1e;?
C;>1)7 IF
e;;:oo IF
cn)<i' l::~

C?'OA IF
C2DE: :LF
C~;:De F'::j
C~?'I)I) ElIOF
Cn)F FEOA
C2::::1 ::ln02
C~~E::l eel 0 7
C~?E~::.i C!I::)O
C~::E7 cm-:Lc:1
C?Et-1 Fl
C2EI::: C?

C2EC F~:i

C;?EI) IE
cn:I:: ~;:::l

C;?FF CDF1Cl
C~.!F~'? :L7
C2F3 ~IOFEl

e;?F~.:j Fl
C;?F'::, C9
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RDO

nT' 1M' v r;I..IF:BM

;IN CA~[ OF SEFK ERROR

;IF NOT 'M' V ERROR
; eET CW':;:J;:AI'ID~';

;E:YTE COUNT
; I~DDI:;:r::r;n

; 11EM CClNTEi'rn;
; :n·1C HI.. {.-{ OEC DC

;MAX TRACK Iv MAXI DISK
; ~i(1X 'TTMC:< :0: v MTNI O:u:;:<
; CHFCI< 11:

; TF;:ACI< :lJ:

;DISK ERHOR CHECK

D:ISI<t10DE v C
ZvrRr;:CH;:V
L:J.NCr;:

F:'O v CI:U..F
D
I v DfW'M:I.
(-hD

Av7(,
J:)v::l')

CHI<NO
C v Fr;:r;;CH;:V
DvE
DEFE!<
fH 'n'

NZ~EmmHV

1..2NCr;;O
Dd<;
PCADl:m
F'~::NM

7. v r;>F'r·)CE
DM?

f3M <ADDF(>

~)HANDI..r.:R:

,.m

CClMM.c-fND. ~::UE:nTrnJTI;: MFMOF~,( L.OCATTON.

;
~:)EE:::<l:;: :

;
IY;;:'11:

,.lI:i:
CAI.L

[)~3Pi"11 : LD
CAI..I...

DM;? : CF.I...I...
cvr
,.JF'
DEC
\.lI:i:
1.0
AND
CAI..I...
,.lI:':

DI:RCI<V: ,.JP

;
ERHrn~V: JP ERHClR

;
m.JBnM:

!3l.JE: A
CI~I..L L.:J.NCF~

EX DE v HI... ; 1'·11... GEH) (-.DDI:':
EMl: CAL.1.. ZvPCADOR

CALI... 7. v r~F'ACE
PfnNT CWmCNT VALUE v r;:EW.JFST NEW V,C\I...UF 8.
PF~INT rr IF CaVr:N

CAI..I... PNM ; PRlNT (1·11...)
CAI... I.. PM~:'GF·OI ...I...DWING
0[: , • I +OOH ; HIE PFmMPT
Ct-fL.l.. GCHF,
et==' I • 1 ... :1. ;:IF <;:::: I. I V

Ct-fl...l.. C vPCHF~ ; NO SU[:~nrnJr:r:m~.

,.m Cv~Wi2

EX DEvHL

[:rY"
,.m
C(.lI...L

::;FFI<NXT:
l..D
I..D
Ct.,I...!.
..m
LD
Cr-lLL.
LD

on~.:j<)

O(]I~)()

OD(;':!.
of:~,:)~?

OD(;/:l
()n,~)I:}

OD(;)~:j

OB":),()
OD67
OB6fl
OD6 1)l
0070
OB7:J.
OEl:n
OB7::1
OB7'}
007!::j
on76
OB77
ou?n
0079
OHDO
OODl
OUf:lZ
omn
onw}
OI;}B~.:i

O::llV)
ODD7
ooun
ODD(j'
0090
oDlj':I.
0092
OIN~1

0f:l9~}

OIW:::j
OB1t6
ODIn
om;)l)
O(l9?
0 1100
0 1,0 :I.
0902.
()90~:l

O?Otl
090::.:j
O(;'OC,
0907
OI)'OB
0909
O()l:I.O
or:; :1.:1.
Oey:1 Z
09:1.:]
() Ii :1. tl
09:J.~:i

0111t.,
09:1.7
09Hl
0 17:1.9
olj';?, 0

C:::;?,9 :::II::/+C
C::l?E: :1.6Z7
C::)~?'D CDI:::;?,C::1
C::l:-:I 0 :;lU ()<»

C:<l;?, :5~l

C::l:3::) CD:::.;'·ICO
C:~::16 :X:~:;::l

c:;-::.:m C::lD5C 1

C::l?;~:

C::::~:?2 CE::6 11
C:;l?.It ~?fl:l. ::.:j

C:n6 CI)[I~.:jC~~

C::lO:)
C~::()::l ~·!:O:]I.>

C~lO~::; C07::.:;C·/
C::)() B 1(1:1. 0
C30r~ CO:30C?
C80D CDC<:,CZ
C::110 EO(c\:J.
C::):I;?, E?A9Cl
C3l:::; :I.~:;

C:3:16 ?OFO
C3:1.fl 7A
C:::11 11 E60::1
C::llD CCEFCl
C8:J.E lBED

C::l'? 0
C::J~?'O ?fHC

~ C~l:IE

C:3:::1E 97

~
C~I::lF CDB:::iC2
c::::,(t;?, EJ::
c~vn CC::lOC?
C:YU, CCEFCl

C~VI9 CDC9C?
C3"1'C C[)17C;~

C~l'tF AI'"·c

C350 CD:l.9C2
C~I~7j:3 r" E: ~.~ r:"
C~~~5~'='; DCF:l.Cl
f::~~~:5~] ~ln()I~)

C3~:iA EE:
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RDOS --------------- -- - --- --------------=--== =========.=-===----------------------------= - - - - - - - - - - ~

C3flO
c~mo FELl (,I
c:::ln~~ 201:':7

; TN CM;r;: OF ~mrn:: FJmCm
; [POF-f, BTACI<:]

t GET NFW W\I..l.JE

;PRINT ADDRLSS IV IT
; 'n; ,{;\ JvlUI... r·JT'I...[ or:' n

;IN CAse OF READ ERROR
;NFXT SEC1'OR [Pors STK.J

I 0 I +Cf~~:;E

NlyEFmCmV

I...
!3M:L

!~EC!:';ETUP

DC
I-II...
OF
Dwro:n::
I~V I WI

NEXTBC
WD2

I [) I +C(',~')[

Nl ~ Fr;:I:wr::v

D:n,I<11DOF vC
ZvEFmr:mv
DC
1...::lNCFW
E:C
CH:<n::::CNO
C v EI:;:F~Cm~)

!;ECf'LTl.JP
DC
I,ll...
DF
I)F~EAD

A v I f~ I

NEXT~~C

I'm?

CNI·II..,
DF y HI..
(:,11... ) ~ F
CF~

NZvBPI-~CE

7
HI.,
A "y
.. y /

C~.1...1..

pum·1
PUf;H
PI.JnH
CAI... I..
I...D
Ct.,LI..

"m

Cr.,.1...1..
r:'um..1
Pl.Jf'l-l
PIY;H
C{~I...L
I...D
CAl...I...
,.m

CALL.
EX
I ..D
CF'
CAl..I...

F~LT

TNC
I...D
I~NO

,.m

;
WHANDI...ER:

CF'
,.JI:~:

WfaTOI:;::

PRINT TRACK R BECTOR l'B

ceT i"lI::J'll:my t.,Dl:mESf; y ~:;ECTcm lAND CHECI< r1' y

AND l..O(~D [: ,<J" C.
;
SEr::~':;ETLJ:::- :

BIT
..m
PIY~H

CAI..I...
PDP
CALI...
,.JF~

;
I'~H(.~N[)l...er~: :

CF'

"m

09~''.J

o<j?~~

09'/::1
o1~'~~LI'

o 92:'.'j
o<j'?6
o<)'~!:7

09;'.n
O?~~9

o''ll~1O

o<)'::l1
O'YJ?
09:)::1
O'7::VI
o?::)!:'j
0';'>::1(;
OI)':V
o9::!n
oI»:n
O,?'fO
OI?LH
o')LI?
o<'}LI::l
09LVf
oI? '1 ~':i

09/.1{,
0<)'47
09 l lB
o<?1.l·9
o')~','jO

09~:j:l.

O?~'j?

09~:j:';l

0'7:'.';/.1
(J<?~:i::i

09:''=;6
I) (»:',';7
o<'}~:jn

09~.'j9

o<?I., 0
0961
o<?6;'.
096:]
OIi'6"l
o96~i
0<)'1.>6
0'»/.>7
09(,n
O'H,';>
olno
O')7:L
Oln2
097::1
01?7 Ll
097~','j

0<)'76
0')77
OI)'7B
0979
09DO
09l:ll
O?F.!'?

( "<')
"".J

~.~:]

:)F07
{~!:'j

:1.f:lDl

FE/ILl
~'.OCI:::

CDm::c;'.
FD
7:]
FFOD
C;"IEFCl

C3CVf
C:~'fH CDIJt.tC~l

C::lfll C','j
c::lnn E:::j
C3B? IX"j
C::1DA COA:l.CO
C~lflD ::lC::j7
c::mF COHCC:I
C::l9~~ :I. ~lF~1

C3<:)'t
C:W/.I CB69
c:w.') ;'.fll~~l

C::19B C!.:i
C~I'J9 CDnlC?
C::)-=)'C C:I.
C~l<i'D CDt,EC::I
C::1A 0 8W)Ii'

C::1f.>C
C::::I.,C
r::::!(,E

(

c:vo
e::;70 CI)<14C::1
C::17:'?, C~','j

e:Vll e,'j
C::V~',',i IX,'j
C876 CDncco
C::V') ::lE~::j~·'.

C::17B eOBec 1
C::171::: l. nF~1

C:V,~.';

"'''1' ,I ..,,: (~H~:r

C:V',7
C3f>'?
C:Y,A

c:]~'jl:::

C::;~:5E

C::l~,'jF

C::3(',0
C::l/,~'~
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RDOS ---------------- -- --- -- --------- -- ------ -------- = =-= ==:=.=-. ===.=--=-=---------------------------......;= - - - - - - -..- - - ~

[:AUD I:~AT[!:,:

:J.9200v 9600. 1800. 2100. :l.200v 300y :1.50 v :110.

CClt1t1t,ND
OUT ·::})(.IT.c),. BYTE> <F'mn NNUl1F:ER>

.Dr:·;:< :11:

; DJBI< r:·l..r:ltC:S

; IYU;I< Fl.r·)GB
; :U: DF r~EnnAI...!:~

; F GETF> Df-Ht-J
?C[:T PURr NUt1E:I::R

; TO ("'

;MAX SFC *y MAXI DISK
;MAX SFC •• MINI DIDK

()'OH Y OCOI-I y OtdlH y ?OH. nnH y [VII--: y D~:~II. :1.

GNHI...
DF v 1·11...
I...:ll'-lcr~

A y ~~(,

o y:l.e

11(.WTvC
NivCN?
Ayl)
E
C
(.:)~ C
NDFnVF:·;··· :I.
[:yA

A.e

A y [)·n~ACI<

[hA
DEyHL
F'E;NHI...
DEyHI...
Ave
Dy:l.O

C(,:",I...1..
EX
CI'\L1..

1...0 e.E
nUT ( r::) ~ 1...
I:~ET

TN
1...0
EX
CALI...
EX
I..D
1..0
RET

DTT
•.JF~
LD
CP
r~FT

1...0
AND
1.. 0
1...0

CHI<!:·:ECNCl :
LD
I...n

DUTr' :

CHI<ND:

O?f:n
o(?lYI
o9:J~.:j

O(?nb

09f:l7
O')'DO
09U9
O(?90
0991.
o()'9~~

O'N:)
o(?(,'L!
o()'!)':"i

OSl?!>
O')"??
O!)'!)'fl

0999
:1.000
lOOl
lOO?
100:.1
:1 00 L!
lOO::.:j
:100(,
1.00/
loon
100':)
:1010
10:1.:1.
:l.Ol?
10:1 :J
10:1.1.1
:I. 0 :I. ~.=j

10:1.,/,
:lO:l.!
:l.o:l.n
:1 0 :1. !,.,
1070
:I. 0 ~~ 1
III ~:~~?

:I. 0 ~::J

1. O~?"'l

Ul?::j
l()~Y,

10/7
l02!]

C:;'iC(, '~II~:

C::IC7 ::::[)(;<?

C::;C9 C7

C~lA~~

C~)A~~ DC::):I
COlA'+ ~.:j7

C::)A~.:j FI:::
C:::lM:, CDCCC?
C::)A~) EE:
C::lAA 79
C::::AE:: :L60A
C::lAD C9

C::::C(:1 'I () C () r~, 0(/ ()
BnWltl'/Ol

C::;(:',E
C:3{-IE ::JF:l.A
C;:lCO :l.6:1.~?

C:3ur- con[:c~~

C~lG~ FE:
C::':C:J CDfl~:;C2

C::;D2 CD(,:L
C:;)[:/f ~>. 00 :I.
C:;;I:::(, 7A
C::lB7 ::::[:
C:~iE:n on
C::lt:::') 79
C::·;E:A [(,0::)
C~lDC '~17

C::;I~:[) 7(j'

c~m:::: C?

~-
CJ02
C;::-:02
C::)[) /f
C::H)(,
C::)[)f3
C:;)DA
C::lDC
c:;m~

C::lFO
C::iE?
C:W: /+
C::;E()
C::lFU

I:<:;C:I.
l~::jCO

[:~:jC :I.
O::lC::l
r~,DC:J.

E:::5Cl
FI)c~~

E:::'jC::I.
[F:CO
[:~:.:jC :I.
O()C:L
[:~:.:jCl

1029
:I. 0::10
lO::ll
1 O::)~?

:l.O:::::!
:l.O::)"'!
1 0 ::I~::j

:1.0::)1..
1. 0 ~l7

10::la
1 ()~19

:1.040
10<1 :I.
:1042
1 0 ~1:.1

Ci"INIYTf::J... :
DW
m~

DW
DW
DW
OI-l
DW
OW
DW
OW
DW
DW

cl:,Jwr;:
CClDTi"lC
ErmCm
OSPI1
E><i"lINPUT
El:;;r-~IX;:

GO
nml:m
TNITE:I:~

FImOr::
I<TCI<!3TI<
r::::mnr;:

; p,
; F.::[)DT CDOf;;
;C
; fYUW'l..t-,Y MH1fmy
;EXAMINE INPUT PORT
;F
; GO [n;:At,mFER Dr· CONTFWI..::I
tH
; INlru·'d... lZE F.::AUD I:~(.:·,n::

; ,.I
; I<TCI( nnlTEM ~3TACI<

;1.

23



RDOS ---~----------- - ---- -- ---------- -- ------ ----------= =-=- == =.=.. ==:.~=.=-
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;
1...AnTBYTF: LOU

C:::EA
C::lEC
C:::)[:I:::
C~lF ()
C:=}F~~

C~lF.lt

C3FI.>
C::lFEl
C:JFA
C::lFC
C::lFE

~::j7C?

[:::.:jCl
[:FC::)
D~.:;Cl

B5C:I.
/>CC~1

:?OC3
D!"jCl
E:~~jC :I.
::lAC2
80C:]

10/FI
:t. II (I ~:.:j

:I. 0'1':",
1l)/.f7

lo"!n
llVf9
:l. O~:;O
t 0~51

:l. 0 ~:.;~~

t O:::j~l

:l. O::.:j.ll
1 0 ~:j~:.:;

lO:::';C!
:I. O~:.:;7

lO:"j8

OW
DW
DW
DW

OW
OW
DW
OW
DW
OW
OW

I'1ClVL
EF::F~nF;:

Cll.JTF'
E::mUF~

EJmc)!;:
::~HANI)L::::::~

l~H{~NOI...EF~
ER::;:cm
EF<:I:mF;:
vu:nr
WI·MNOI...EI:~

; t'lOVC (..'1 BI..ClCI( CW i"lI:::MCmy
;N
; CHJTF'UT
;P

;0
; ::~ ::.:: (.~0 [)T ::>1<
; l:a.lF:lHITUTE MEM; l:;ELI< TI:;:c~CI<

n
HI
;VERTFY CLUCKS OF MEMORY
; WI=\:JTE DUW

0000 EFmom;

CROMEMCO COOS Z80 ASSEM[:LER V.l.1A
::;YMF:ClI... Tf~[:I..E

AI...T 00/1) [:AUD 0000 E::A l.1I:Hm C::)CA HODTOI< CO :1.13
I:::UOTMC COl::'; Doon:;w () () £} () [:DT~'~ 0 0 C01C [:crr:] 0 0 C02 (t
[:ClT~:j 00 C()~IA Cf.'tl:;[ 0000 CHI<IN CODE: CHI<NO C::l[:?
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