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INTRODUCTION

This Manual describes the functions and operation of the Z89 Monitor Program,
MTR-89, that is contained in a read-only memory (ROM) in your Z89. Some of
the major features of MTR-89 are:

Memory contents display and alteration.
Program execution control. ‘
Floppy diskette boot-strap routine.

In addition, MTR-89 can be instructed (by means of a flag byte maintained in
read/write memory) to bypass some or all of its normal functions. In this manner,
a sophisticated user can augment or replace these functions.
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THEORY OF OPERATION

This section supplements the information in the “Operations” and “Circuit
Description’ sections of your Z89 Operations Manual. In order to use all of the
features of MTR-89, it is necessary to understand the Z80 operation codes and the-
circuit of your Z89. This section gives you details of the operation of MTR-89.
The listing of MTR-89 is given in Appendix A.

PoWer' Up and Reset

MTR-89 initializes the Z89 whenever you power-up or RESET. To power-up, use
the switch on the back of the Z89. To RESET, simultaneously press the RESET
key and the right-hand SHIFT key on the keyboard. MTR-89 sounds the elec-
tronic “‘bell” and resets to its normal state. During the initialization procedure,
MTR-89 determines the high limit of continuous RAM in your Z89. Once this
high limit has been determined, the Z80’s stack pointer is set to this value. Then
MTR-89 enters a loop waiting for you to enter a command.

Clock Interrupts

The Clock Interrupt is a crucial element in the operation of the Z89. It is a level
one interrupt and is generated on the Z89 CPU board every 2 ms (millisecond).
MTR-89 maintains “TICCNT” which counts up one every 2 ms. See the listing in
Appendix A for the location of TICCNT.

Note that MTR-89 uses interrupts, so you should not disable interrupts for a long
period of time. MTR-89 also requires a stack pointer at the top of memory with at
least 80 bytes.
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General Operations

When you RESET or power-up your Z89, MTR-89 responds by clearing the
screen and displaying “H:”. This tells you that it is ready to respond to your
typed commands. When you type in something, MTR-89 will either accept it or
give a beep, indicating an error.

If the letter you enter is the first letter of one of MTR-89’s commands, it will
display the remaining letters of the word. If the letter is not the start of a
~command, MTR-89 will sound the “bell” and ignore the letter.

The DELETE key will kill a partially entered line and cause MTR-89 to return to
the “H:” prompt. You can use this to correct typing errors.

NOTE: In this manual, the symbol “a” means type a space and “@’’ means type a
RETURN.

The following is a list of the acceptable MTR-89 commands. You type the flrst
letter of the command, and MTR-89 will supply the remainder of the word You
have to press the RETURN key before MTR-89 will respond. ‘

TABLE OF MTR-89 COMMANDS

Substitute — Display or alter memory.
Go — Start a program

Program Counter — Set an address in the PC
Boot — Boot from a diskette

These commands are described in the remainder of this Manual.
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DISPLAYING AND ALTERING MEMORY

One of the major features of MTR-89 is its ability to examine the contents of any
Z89 memory location and to modify the contents of that location if it is in RAM.

The Substitute command is used to display memory locations. After a memory
location has been displayed, its value can be changed before you proceed to
something else. There is an example showing the Substitute procedure at the end
of the description. You may jump ahead to it at any time.

To start the substitution process, first type “S”’. MTR-89 will respond by com-
pleting the word “‘Substitute”. You should then enter the address of the memory
location you want to inspect, followed by a RETURN. This address must be given
in split-octal. Refer to Appendix B for the definitions of octal and split-octal.

MTR-89 will respond by re-displaying the address with leading zeros. Following
the address, MTR-89 will display the contents of that memory location in octal.

Once the value of the memory location has been displayed, you may change it.
To change it, simply type in the new value (in octal). The new value will be
inserted after you complete the next step.

NOTE: MTR-89 will use the last three digits that you enter. That is, the entry
“12345” will be entered as ““345”. You may use this to correct errors as entries are
made.

After you have inspected or changed the value of a memory location, you have
three options. First, you can cause MTR-89 to advance to the next memory
location and display it by pressing the Space Bar. Second, you can cause MTR-89
to retrieve the previous memory location and display it by pressing the minus

key, “—". Finally, you can cause MTR-89 to return to its initial “‘H:” by pressing .
the RETURN key.
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The following example shows these features. To help you follow what you enter
and what the computer responds, your entries and the computer’s responses are
shown on different lines. If a new line is really used, the new line will start at the
left of the page. Otherwise, the output is shown just down a line.

EXAMPLE

H: " computer
S you

ubstitute computer
2146 & you

002146 041 computer
A you

002147 011 computer
A you

002150 040 computer
- you

002147 011 ) computer
@ you

H: computer
S you

ubstitute computer
40100 @ you

040100 xxx computer
123 2 you

040101 xxx computer
- you

040100 123 computer
15 you

H: computer

7
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PROGRAM EXECUTION CONTROL

. MTR-89 allows you to start a program that you have loaded into memory. It also

offers a form of breakpointing.

The standard way of starting a program is to use the Go command. After you type
in “G”, MTR-89 responds “0”. You should then type in the address (in split

- octal) where you want execution of your program to start. For example, if you

have loaded a program at 040100, you can start it with:

H: Go 40100 @

MTR-89 allows another method of starting programs. MTR-89 maintains in its
working memory a value for the Program Counter. If you enter “G’”’ and then a
RETURN after MTR -89 prints “0”’, MTR-89 will use the value in the PC as the
starting address of your program.

To set the value in the Program Counter, you use the “P”’ command. After you
enter “P”’, MTR-89 will respond “rogram Counter” and you can then enter the
value you want. For example:

H: Program Counter 401004
H: Go®

Your program will now be started at 40100.

If you do not enter a value after ‘‘P”’,but simply press RETURN, then MTR-89 will
display the current value of the PC on the next line. You can change the PC by
typing in a new value or you can leave it un-altered by pressing RETURN. For

example:

H: Program Counter®
277377 401009

(You type the second number.)

. When you are debugging an assembly language program, you can use MTR-89 to

set breakpoints at various places in the program. To set a breakpoint, use the
Substitute command and put an HLT (166 octal) instruction where you want
your program to stop.
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When your program reaches the breakpoint HLT instruction, it will return to
MTR-89, display an “H’’, and then advance to a new line and display ‘“H:”. You
can now use any of the MTR-89 commands.

To continue your program, you will first have to restore the byte in the location
where you placed the breakpoint HLT. Since the computer had to execute the
HLT instruction, the PC will point one beyond where you placed the HLT. To
continue, you will have to decrease the PC value by one.

Do this by entering the “P”’ command and a RETURN. When the current value of
the PCis shown, subtract one from it, and enter this value as the new value for the
PC. Remember that you have to subtract in octal, so ten minus one is seven!

Alternatively, you can use the “Go” command to start the program from what-
ever address you want, including from the place where you put the HLT.

Note-that if the program that you are debugging uses keyboard interrupts,
MTR-89 and your program may ‘‘fight” for keyboard input! Your program will
always see every character because it gets them by an interrupt. MTR-89 is
continually testing if a character is available, and it will never see some of the
characters that you enter.

9
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ADVANCED CONTROL

One of the advanced features of MTR-89 is its provisions allowing sophisticated
users to augment or replace MTR-89’s functions. This is usually done in conjunc-
tion with assembly language programs, although it is sometimes possible to use
these features in BASIC using the PEEK and POKE commands.

The following discussion refers to symbols and locations in MTR-89. In order to
make the most of this information, you should refer to the listing of MTR-89 that
is in Appendix A. Note that at the end of the listing the definitions of RAM
locations from 40.000 to 40.077 and 41.120 to 41.125 are given. Following these
is a symbol reference table that will help you find where symbols are used in the
program.

The Tick Counter (TICCNT)

MTR-89 maintains in memory a 16-bit (2 byte) tick counter named TICCNT. This
counter is incremented when the clock interrupts occur. As long as interrupts are
enabled, this will occur every 2 ms. You may set TICCNT to any value and
change it as often as you like. The low-order byte of TICCNT is in location 40.033
(8219 decimal) and the high-order byte is in 40.034.

Using Interrupts

All Z89 interrupts cause control to be transferred into the lowest 64 bytes of
memory. Since MTR-89 occupies this area, it processes all interrupts first.
Except for level zero interrupts (RESET function), you can supply a routine to
process interrupts yourself.

Control is passed out of MTR-89 through the UIVECs (user interrupt vector) that
are located at 40.037 and following. Each vector is three bytes long, and contains
a JMP instruction to an interrupt processing routine. MTR-89 calls or jumps to
the appropriate UIVEC, and control is passed to the processing routine. The exit
from an interrupt processing routine should be the return instruction, RET.
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I/O Interrupts

Interrupts numbered 3 through 7 are I/O interrupts of devices that you connect to
your Z89. MTR-89 does not process these interrupts, but simply passes them on
to a program in RAM by jumping to the appropriate UIVEC.

Zenith Data Systems software (except MTR-89) use interrupt 3 for input and
output to and from the keyboard and screen. Additionally, interrupts 4 and 7 are
reserved for certain applications. These programs set UIVEC themselves. If you
want to use interrupts, your program has to place the appropriate jump in the
appropriate UIVEC.

Clock Interrupts

The level one interrupt is generated by hardware in your Z89 every 2 ms. MTR-89
always processes these interrupts, but you can force it to pass control to your
routine once it is done.

To do this, set the appropriate jump in the first UIVEC locations. Then set the
UO.CLK bit {001) in .MFLAG (40.010). MTR-89 will then pass each clock inter-
rupt to your routine when it finishes its own processing.

Single Instructions and Breakpoint Interrupts

Level two interrupts are generated by the single-instruction hardware contained
inthe Z89. When a single-instruction interrupt occurs, MTR-89 processes it, and
jumps to the location specified by the second UIVEC.

If you have set up UIVEC for level two interrupts, you can use RST-2 as a
breakpoint instruction. Control will be returned to the location specified by the
second UIVEC.
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FLOPPY BOOT

MTR-89 contains the code necessary to boot-up an operating system from a
floppy disk. Two forms of “Boot” let you select the device (5-1/4" or Z47) and
drive number (0-2 or 0-3). “Boot Primary’’ refers to the device that you will use
most often. ““Boot Secondary” provides you with a convenient way to boot from
your alternate device, if you have one.

BOOT PRIMARY

The primary boot device is selected by switch SW501 sections 4, 1, and 0 on the
CPU Logic Circuit Board. This switch is preset for 5-1/4” primary device. You
may change the switch sections to select Z47 primary device. :

H: Boot & Enfer “B” and “RETURN”

* H: Bootd @ 5-1/4" drive pi‘imary:
Enter “B”

and d(drive) = 0, 1, or 2
followed by “RETURN”

OR
Z47 primary:
Enter “B”

and d(drive) = 0, 1, 2, or 3
followed by “RETURN”
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BOOT SECONDARY
H:Boot SD @ Enter “B”, “S”, and “RETURN”
H:Boot SDd & 5-1/4" secondary:
Enter “B” and “S”
and d(drive) = 0, 1, or 2
followed by “RETURN”
OR
Z47 secondary:
Enter “B” and “S”
and d(drive) = 0, 1, 2, or 3
followed by “RETURN”
Use the “DELETE” key to abort the boot command and return to the monitor.
ERRORS
The console will display a “?” if any of the following conditions occur:
1. The boot device does not respond within 15 seconds.
2. The “DELETE” key is pressed.

3. Switch SW501 section 2 is set to “0”".

4. A disk error occurs.
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The sections of SW501 (on the Z89 CPU logic circuit board) have been redefined

as follows:

SWITCH SW501

SWITCH SECTION

76543210

DESCRIPTION

XXXXXX00

XXXXXX01

XXXX00XX
XXXX01XX

XXX0XXXX

- XXX1XXXX

XX0XXXXX
XX1XXXXX

X0XXXXXX

0 XXXXXXX

Port 174/177 = 5-1/4" drive
Port 174/177 = Z47

Port 170/173 = unused
Port 170/173 = Z47

Boot primary from port 174/177
Boot primary from port 170/173

Memory test
Normal

Baud = 9600

Normal
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APPENDIX A

MTR-89 LISTING

This appendix contains a listing of MTR-89. It contains all the control for
primitive keyboard input and screen output. MTR-89 needs RAM locations
available in locations 40.000 to 40.077 and 41.120 to 41.125, and it also needs 80
bytes of stack area in high memory.

The first few pages of the listing show definitions that are used. The last portion
of the listing contains references to the symbols that are used in MTR-89. Just
before this cross reference listing is the definition of RAM locations in 40.000
through 40.077.

To allow compatibility with other hardware, the MTR-89 code is segmented
throughout memory. The Memory Test entry point is 7.375 and the Floppy
Speed Test (5-1/4" drive) entry point is 7.372. :



‘MTRBY = "HE8Y MONITOR ~ '$#09.01.00. Zenith Data2 Sustems UNIX HB8/H89 Cross Assembler
GE BT
INTRODUCTYON. 15:27817  28~-MAY-80
............................................. 4 Xxxk.  MTR89 - H8%9 MONITOR . . L ISSUE 09:.01.00 . . . . . . i,
5 % :
............................................. 6. % ... . MIR89 IS A MODIFICATION OF MTR88 BY REX CHEN IN MAY» 1980. . .. .. .. ... ... ...
7k MTR89 IS TDENTICAL TO THE MTR88 IN THAT ALL ENTRY FOINTS TO
............................. 8 % .. ... THE CURRENT ROUTINES REMAIN UNCHANGEL AND ALL ROUTINES . . . ... .. ...................................
"""""""" It REMATN UNALTERED WITH THE FOLLOWING EXECFTIONS!
N
"""""""""""""""" TR R T (1), "ALL COLE WHICH SUPFORTS THE CASSETTE IS REMOVED,
............................ 12 0% ... THIS INCLUDES THE LOAD (IL') AND DUME ('D') COMMANDS . . . i,
"""""""" i377% ' AS WELL AS ALL OF THE DEVICE DRIVERS.
14 % (2), 'TYPE SPACES TO DETERMINE BAUD RATE® MESSAGE 1S REMOVED.
............................................ T B T HODT OTRAE ORI a7 1o INGTAL g O AR RRMAEI
....... 16 x . . (4., 15 SECONDS TIME OUT FOR 2-87, OR H-17 AND Z-=47 IS INSERTED, . .. . ....................
"""""""""""""""""""""" 17 7% (5), <DELETE> KEY SERVES AS AN ARORT-EOOT KEY.
.................... 18 % ... .46). ALLOWS BOOT FROM SELECT DEVICE AND UNIT. i s
........................ A
.................................. - SO PSR
""""" 217 % MTR88 1S AN ADAFTATION OF FAM/8 ORTGINALLY WRITTEN FOR THE
......... 22 % ... .. HEATH H8 COMPUTER RY J. G, LETWIN IN 1976 AND MODIFIED BY . . . . . ... . ... ...
""""""""""""""""""" 237k R+ N. BORCHARDT 'IN 1979 FOR USE IN THE HEATH H88/H89 ’
........................................... A K COMPU T E R S o
25 % :
........................................... 26 % .. . MIR88 FROVIDES COMPATARILITY WITH FAM/8 SUCH THAT ALL ROUTINES . .. ... .. .. ... ..........ccccccceciiiin.
) 27 'k HAVE RETAINED FREVIOUSLY DESCRIEED ENTRY FOINTS AND ENTRY AND
........................................... 28 % . ... EXIT CONDNITIONS, .. ROUTINES WHICH ARE NOT AFPLICARLE . SUGH AS . . . i i,
29 % THOSE FERTAINING TO THE FRONT FANEL DISFLAY HAVE EEEN DELETED,
............................................ 7 0 S O
31 %
........................................... 32, K . CORYRIGHT  05/1976x WINTER COREORAT IO ittt et e e et et
33 % 902 N. 9TH ST.
............................................ B K U EARAYE T T TN
35 %
.............................. 36 x  COPYRIGHT  01/1979s HEATH COMEANY e
""""""" 37 % KENTON HAREORs MI.
............................................ 1 . ST OO
39 % COPYRIGHT ~'05/1980y ZENITH DATA SYSTEMS INC.
40 % ST. JOSEFHs MI.

10JIUOW




INTRODUCTIDN. 15:27317  28-MAY-80
........ 000, 00 AR AN B U
43 o
....... 000,00 AR IE RN
54 ENDIF
56 KkX MTR88 - HB88/HB89 MONITOR.

........................................... G e e L T A
58 X THIS FROGRAM RESIDES (IN ROM) IN THE LOW 2048 RYTES OF THE HEATH
........................................... S5 REBNES COMBUTERS, 1 R SR SRR SR
........................................... BT R N ERROE TG T T

62 X
............................................ R HTREE TS THE ERTMARY PROCESSTR FUR ALL TNTERKUETE s e ms s se s s,
) 64 X% THEY ARE FROCESSED AS FOLLOWSS
........................................... g e e TRREERREEL AR TEERTR N
66 % RST USE
........................................... 5T L
68 % 0 MASTER CLEAR. (NEVER USED FOR I/0 OR RST)
BT S
........................................... 70 x .0 CLOCK INTERRUFT, NORMALLY TAKEN BY MTR88, .
1R . e ETTING BTT UG CLRK TN BYTE K HELAGK ALLOUG ™ 7 e ee s s
............................................ 72 0% ... USER FROCESSING (VIA A JUMP THROUGH XUIVECX). ... .. ... ... .
73 % UFON ENTRY OF THE USER ROUTINE, THE STACK ~~ ~ ~~~~~ ~~ W iiiiiiriimimmommrmmmmmmmmmmmmmmmmmnrmmmnnnss
............................................ T K L RO T AN G Y et heeaae et
75 % (STACK+0) "= RETURN ADDRESS (7O MTR@8) W iiiiiiiirrrrmiimmmmommmmmmmmimmmesmmnnrrrrmmeeees
................. 76 X eviien . SSTACKRER) = (STACKPTR+14) R .
........................... ACTER SERPNTRINE CBTAGREAS o CREY ot e e
..... 78 X ... SSTACKté) = (BC) TR
....................................... g T ARREBY o DE Y T
............................................ B0 K BTACKRE 0 = CHL )
81 % (STACK+12) = (FC)
............................................ 82 % ... THE USER’S ROUTINE SHOULD' RETURN TO MTRB8 VIA . .
83 % A XRETX WITHOUT ENABLING INTERRUFTS.
84 %
............................................ B S TN STER TRNTERKURTS RECETUET WHER TN s
............................................ 86 % ... USER MODE CAUSES A JUMF THROUGH XUIVECX+3. .
87 x STACK UFON USER' ROUTINE ENTRY?! T
............................................ 88 K L ABTACREO) = (STACKE TR ) e
89 % (STACK+2) = (AF)
............................................ Q0 K L SBTACKEA) = (BC) e
o7k TR Ay o BBy o r T T
............................................ P2 K L SSTACKEB) = CHL) -
65 % BT RGRE L0y o By T rr T e e
.......................................... 94 X% ... JHE USER’S ROUTINE SHOULD HANDLE IT'S OQWN RETURN . . ... .. OO
o 5 X FROM THE INTERRUPT, =~~~ W W iiiiiiiiiriirmmmmmmmmmmmmmmrmmrrmmmn e
. 96 * ..................................
........................................... B P TEPITTRIREEE O
............................................ 98 X ... THE FOLLOWING INTERRUFTS ARE VECTORED DIRECTLY THROUGH XUIVECX. . . ...
99k THE USER ROUTINE HMUST HAVE SETUF A JUMF IN %UIVECX REFORE ANY e
100 X% OF THESE INTERRUFTS MAY OCCUR,

loyuopy
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........................................ 102 . x . .......3.........1/0.3, CAUSES A DIRECT JUMF THROUGH XUIVECKES . .. .. i,
103 %

........................................ 104 X .4 140 4. CAUBES A DIRECT JUME THROUGH XUIVECKED .
105 X%

........................................ 106 % ... .8........1/0. 3. CAUSES A RIRECT JUMF THROUGH XUIVECKEI2 . e,
107 x

........................................ 108 % .......6.........100 6. CAUSES A DIRECT JUMF THROUGH XUIVECKIL1S .,
109 % : '

........................................ 110 % .7, 1007, CAUSES A DIRECT JUMF THROUGH XUIVECKEI8 . .. . . . ..

e R K ALY N S AN T S e e

...... 0004000 ... AU XTREXTLLUNTRBE L RERINE MIRAE. LD ERUATES . o e
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"EQUATES FOR MTRE8 15527418  28-MAY-80
e e LATX KR B 0 = P
118X
......................................... 119X *xx_  ALL REFERENCES T0 THE H8 FRONT FANEL FORTS ARE TRAFFED BY THE . . . .. . . . . i,
120X % Z80 NMI OF THE H88/H89. OF.CTL WILL STILL FERFORM AS IN AN H8
e e e W L2EX XL IN RESFECT. TO THE CLOCK AND SINGLE. STEE CONTROL... EOR MORE ... ... . i iaieeeees
122X % INFORMATION SEE THE NMI ROUTINE. .
123X
000,340 CUUTTUYRaX IR FAY CEQUTTTT T Zs00T T FATI INFUT FORT '
....... 0000380, ... ... W 120X OFGETL L EQU  360Q L BONTROL U T RO T s
000,350 126X OF.I'IG  EQU 3460Q DIGIT SELECT OUTFUT FORT
....... 000361 ... ... ..o 127X OFGSEG ) EQU L 361Q L BEGHENT SELECT OUTRUT B R e
128X
A2 HBB/HB G CONTROL B O RT . ittt et e e et e et e et et e ettt et eeas
000,362 130X HB88.CTL EQU 34620 HBB8/HB89 FORT FOR CLOCK AND SINGLE STEF
....... 000.0Q2..........coevven L L3IX HBERLWGCK. EQU. ... Q0Q0QO0L0K ., .. ... .. 2MS GLOCK ENARLE/ZDLSARLE . i i et e
000,001 132X HBBE.SS EQU 00000001 SINGLE STEF ENAELE/DISAELE
........................................ e e e e e e e e e s
000.362 134X H88.8W EQU 3420 8 FOSITION DIF SWITCH
0004300, S 135X HB8B8S,AT EQU . ... 10000000k, .........4 1L T L0 = o1 O
000,100 136X H88S.BR EQU 01000000k BAUD RATE SWITCH *%/RNC/ X%
...... 000,040 ... . ... .............. 037X HB8S.M EQU. . ... . 00100000Fk.. . .. .....MEMORY. TEST/NORMAL OFERATION. SWITCH ... .. . ... ... ...
000,020 138X H88S.IV EQU 00010000K = 0y ROOT FROM DEVICE AT 174-177Q
........................................ 13X K i B L BOOT FROM DEVICE AT 17073 s
500,014 140X HB88S.0 EQU 00001100E = 00» NO DEVICE INSTALLED AT 170-173Q
......................................... TALX X e B0 DEVICE . AT 170130 = 2
000,003 142X H88S.4 EQU 00000011E = 00y DEVICE AT 174-177Q = H17
........................................ LA X e 200y DEVICE AT 1745177 5 A
145X XX CASSETTE FORTS
........................................ B -
000,371 147X 1F.TFC  EQU 371Q TAFE CONTROL IN
0004321 . 148X OFLTRC EQY S B0 U TARE CONT RO U . e
000,370 149X IF,TPD EQU 3700 TAFE DATA IN
...... 0000370, ... e E80X AR GTRD L EQU L BT00 TR AT DU T e,
........................................ R0 O S Y - 100 O O o 1y L 23 =
153X
...... 000,026 .. ... 434X AGSYN U EQU L 026Q L BYNG CHARACTER el
000,002 155X A.STX  EQU 002Q STX CHARACTER
...... 000007 ... ... oo 186X AGBEL  EQU 0070 BB CHARAC B R e
000,010 157X A.EKS  EQU 010Q EACKSFACE CHARACTER
...... 000,012 L WASBXCAGLE L EQU 0120 L LINE FERD CHARAC T E R
000,015 159X A.CK EQU 015Q CARRIAGE RETURN CHARACTER
000,033 160X A.ESC  EQU 033Q ESCAFE CHARACTER




GE, 5
EQUATES FOR MTRSS i5i277i8  28-MAY-80
......................................... 163X ¥k FRONT FPANEL HARIWARE CONTROL BITS. i e e e
144X
....... 000,020 .. ... ... . 165X CH,8SI EQU 00010000k SINGLE STEF INTERRUFT . .. .. . ... .. .............. TR
000,040 166X CEJMTL EQU 00100000k MONITOR LIGHT =~~~ 5~ i
....... 000,100, ... .................. 167X CB,CLI EQU 01000000k CLOCK INTERRUFT ENABLE . . . . . . s
000,20 168X CE.SFK EQU 10000000k SFEAKER ENAELE
............. TOK R R SPLAY HORE FLAGS TN RBSBHOTAy - T
......... S S 1 e
000,000 172X DM.MR  EQU 0 MEMORY READ
....... 000,001 .. ... ... A7Z3X DBM.MW _EQU 1 MENMORY MR e
000,002 174X DM.RR  EQU 2 REGISTER READ :
000,003, SO 179X . IM.RW ... EQU........ R, e [ X T A 3 R
............ e e e LZZXOKRR L MACHINE IS TRUC T LON G o . ittt ettt
’ : 178X ’
....... 000166, .. ... ... 0 AZ9X MIGHLT CEQU . o 0LL 1010 o HALT e e e
000,311 180X MIL.KRET ERU 11001001F RETURN
....... 000333, .o ABIX MIGIN  EQU L1000 TN e s
000,323 182X MI.OUT EQU 11010011B OUTFUT
....... Q0QQ72. . ABBX MILLDA  EQU T 001 1010F L e
000,346 184X MIJANI EQU 11100110k ANI _ :
....... Q002021 ... oo ABSX MILLXID EQU 000000 E XD D
000,303 ‘ 186X MI.JMF 'EQU 11000011k JMP
....... 000335, ... e ABTZX UMILLIXA EQU L0 0B D I BY T A e e e e e i
000,041 188X MILLDXE EQU.”  00100001E LI IXs (BYTE B)
....... 00053750 iiiiiniennnABIX MILEDYA EQU L 11111201R LD T CBY T A i i s
000,041 190X MI.LLOYE EQU 00100001k LI IYs (BRYTE B)
....... 000,010, ... .. oo AR NI EXAE EQU . 00000 Q00 . EX A s A
000,335 - 192X MI.JIXA EQU 11011101K JFCIX) O (BYTE A)
....... 000358 ... o W ASSX UMILIIXE EQU L LT101001R IR CIX) Y TE B e
000,375 © 194X MILJIYA EQU 11111101F JE(IYY (BYTE A)
e 000030 199X . MILJIYR . EQU ... 11101001 . ..., IS 0 & JUNE -2 4 F -0 B S s
T S PPN
......................................... 0 e QO ¢ T € 1= | 2 - O 1= S
198X %
......................................... 199X X% ..., .THESE BITS ARE, SET IN CELL oMELAG e it e e e,
200X
....... 000,200 . . ..................201X UO,HLT EQU _ 10000000F  DISABLE HALT FROCESSING . .. ... . ... ... ..ot
000,100 202X UG NFR EQU CR.CLT NO REFRESH OF FRONT PANEL ~ W5 i riirirrmirmrsrmmrmmsessmmmsmssnsmsstee e e
....... 0004002 ... 203X U0.DDU EQU. ... 00000010k . DISABLE DISELAY URDATE
000,001 204X UD.CLK EQU 00000001F ALLOW PRIVATE INTERRUFPT PROCESSING T
000,000 205 . XTEXT  ZA7LEF DEFINE Z47 EQUATES

lopuop I oz




......................................... B2 . P
209X ¥k DISK TNTERFACE CONSTANTS
......................................... e 0 G S
000,170 211X I.6TA EGU 1700 INTERFACE STATUS FORT
....... 000,174, ... o 212X ILDAT L EQU L DLSTARY U INTEREACE AT A R e
213X %
........ 000,001 ................ 214X S.ERR EQU 00000001k L ERROR BT
000,040 215X S,00NEQU 00100000 DONE
........ Q0Q120Q. . e 21X SWDTR | CEQU. . 10000000k ... ... DATA TRANSFER REQUEST
217X %
....... 0004002, . ... ..o R1BX WARES L EQU, L 00000010F, .G BESET COMMAN D e,
220X ¥k CONTROLLER STATUS REGISTER
......................................... BRIK . K e e e e b ek e o4 e ettt e et e
000,200 222X CS.UNR EQU 10000000K UNIT NOT REALY
000100 ... e 2RIX.ESLWED, EQU, . 01000000K ... ................. WRITE PROTECTED DRI e it eeaaes
225X XXk AUXILLARY STATUS REGISTER
.......................................... gy R S
000,100 227X AS.0DT EQU 01000000k TRACK 0 D'OUELE DENSITY
........ 000:040Q..... ....ooevio ..., 228X A8, 10D EQU. .. . ..00100000R ... ... ... ... .......TRACK 1 = 76 DOUBLE TENSITY .. e
000,020 229X AS.S1A EQU 00010000k SIDE 1 AVAILAELE
........ Q00,003 ... 230K A9LSLYW. L EGY 00000013 LSBT OR L ENGTH A i
232X Kk DISK COMMANDS
......................................... 2B K e ettt ettt
000,000 234X DC,.KOOT EQU 0 ROOT
........ Q0QQ0X ..o RBEX DR RST U ERU e READ CONTROLLER . STATUS. ottt it e
000,002 236X DC.RAS EQU 2 READ AUX. STATUS ’
....... 0000003 ... covviniine e ARG LS EQU B BT SELTOR, DU e ae et
000,004 238X DC.RAD EQU 4 READ ADDR. OF LAST SECTOR ACCESSED
........ 000,005, i o BB NG REA. ERU. D BRA SR T IR i e e
000,006 240X DC.WRI EQU 6 WRITE SECTORS
........ 000,007, . v L 2AIX BCLREAR EGQU. 7 i READ SECTORS BUFFERED . . i e
000,010 242X DC.WRIE EQU 8 WRITE SECTORS EUFFERELD
......... 000,011 . ... ... ... .. 243X DCURD EQU . 9 ... W HWRITE SECTORS & DELETE
000.012 244X DC.WRDE EQU 10 WRITE SECTORS RUFFERED & DELETE
....... 000,013 . RADX DCLCRY.  EQU BB
000,014 246X IIC.FRMO EQU 2 FORMAT IEM SD
........ 000,015 . .. ... 247X DCGFRMLEQU 13 U EORHMAT B
000,016 248X IIC.FRM2 EQU ia FORMAT IEM DT
000,017 249X DC.FRM3 EQU 15 FORMAT LD




HTRES S RES MONITOR H06. 0106, " SRR R R AR RN R PR PR LR AT IPTLIRY Fenith Tists Sustens UNIX HE/HES Crocs Assembler FA

2 Y

EQUATES FOR Z47 1527119 28-MAY-80

......................................... BSIX K. USEFUL FLABS

252X %

....... 0004000, ... ..o\t 253X UNTLO. . EQU... 00000000, . .. . ... UNIT.O ...
000,040 294X UNT.1 EQU 00100000F UNIT 1

....... 0005100 oovveoie i 255X UNT2 . QU .. 01000000F . . . o UNIT 2ot el
000,140 256X UNT.3 EQU 01100000Fk UNIT 3

......................................... G 7K K e ettt e s r sttt et e e ettt
001,000 258X C.256 ‘EQU 256 SECTOR SIZE = 256 BYTES

....... Q0Q+20Q.... ..o\ 259K Cal28 . EQU. A28 SECTOR.SIZE
000,000 260 XTEXT H17LEF EQUATES FOR H17 BOOT ROM '

Jouopy ZZ



B L = R R R LR T T T T S S R SRR TR R R A R R R R
H17 CONTROL INFROMATION 153273120 28-MAY-80
......................................... 263X k% HLZ CONTROL INFORMATION. e
264X
e 000,177 RA6OX DF.IC,.  EQU.. ... Q7FH . DTSR CONTRAL FORT .
' 266X »
000,001 L 267X DF,HD EQU Q0000001E, . ... . | HOLE DETECT . s
000,002 268X DF,TO  EQU 00000010K TRACK O DETECT
e Q0Q,Q0AL L 269X DFL.WE EQU 00000100k, . | WRITE FROTECT .
000,010 270X DF.SD  EQU 00001000k SYNC DETECT
......................................... 0
000,001 272X DF.WG  EQU 00000001F WRITE GATE ENABLE
....... 000,002, ... ..o 273X DFGRSO L ERUL L Q0000010 L DRIVE SELECT. .0
000.004 274X DF.DS1  EQU 00000100K DRIVE SELECT 1
...... 000010, 278X DF, D82 EQU. 00001000k . DRIVE SELECT 2 . . e
000,020 276X DF.MO  EQU 00010000K MOTOR ON (BOTH DRIVES)
e 000,040 L 277X UE,DI. L ERU. L 00100000Kk........... DIRECTION. CO=DUT) o i e
000,100 278X DF.ST  EQU 01000000F STEF COMMAND (ACTIVE HIGH) )
....... Q0Qs20Q. ... o 279K DEL MR LLEQU.L 10000000k WRITE ENABLE RAM .o
280X
.................................... .
282X
......................................... 283X kK. ... BISK UART. FORTS ANDL CONTROL. FLABS. .. .. e
284X
....... 000,174, .. ... B8O URLDE L EQU L 07CH U DATA FORT.
000,175 286X UF,FC  EQU 07IH FILL CHARACTER
...... 0004178 .o BBZXURL ST ERY L QZBH U STATUS FLAGS.
000,176 2g8X UF.SC  EQU 07EH SYN CHARACTER (OUTFUT)
0000474, 289X UF. SR, EQU .. . . Q7EH ... SYNC RESET. (INFUT)
290X
....... Q0Q,Q01.... ... RPAX VRS RDALEQU 00000001k, . .. REGEIVE DATA AVAILABLE . . ... .
000,002 292X UF.ROR EQU 00000010K RECEIVER OVERRUN
....... 000,Q04..... ....oooiven. . RPIX UELREE CEQU . 00000100k, . ..  RECEIVER FARITY ERROR...... ...,
000,100 294X UF.FCT EQU 01000000k FILL CHAR TRANSMITTED
....... Q0Q,20Q.......ooininn. L 229X VR, TENL . EQU. ... 10000000k ... TRANSHITTER BUFFER EMPTY . ...
296X
......................................... < P
298X
........................................ 292X KX CHARALTER. IEE NI TIONS s i e e et ettt et et
300X
20004375, L. e 301X C.DSYN. EQU... ... .. OFPH.................0 FREFIX.BYND. CHARACTER ... ... s
000,000 302 XTEXT  HOSEQU HIOS EQUATES




ﬂ‘l‘RB?H:'H'89"EUNTTUR""¥0‘7;61'.'OU; ................................................... e et S B s EmE  UNTX HE/HBY Cross Assembler BA

BE. L. G e e e e
HDOS SYSTEM EQUATES 158273121 28-MAY-80
.......................................... 30X Xk HDOS SYSTEM EQUINALENCE S o i e
306X %
.......................................... B0 7K e
024,000 308X S.GRT EQU 240004 SYSTEM AREA FOR GRTO
........ 025,000 . ...............309X S.GRT1 EQU  235000A .. SYSTEM AREA FOR GRT 1
026,000 310X SECSCR EQU 260004 SYSTEM 512 BYTE SCRATCH AREA
....... 030.000 .. ........... 311X ROMBOOT EQU _ 30000A ROM BOOT ENTRY
312X
....... 040.100 . .........313X 0 ORG 4010048 . FREE SFACE FROM FAM=8
3iax
....... 040,100 315X DS B JUME T S ST X T
040,110 316X LL.CON DS 16 DISK CONSTANTS
....... 040,130 ... 31zx synn o EQU ok BYSTEM DISK ENTRY OFOINT
040,130 318X DLWEC IS 24%3 SYSTEM ROM ENTRY VECTORS
....... 040,240 ... U 31X DWRAM. DS 3 SYETEN RO OB, ARE A e s
040,277 320X S.VAL DS 36 SYSTEM VALUES
....... 040,343 ... U BR2IX SLINT. DS 115 L SYSTEM INTERNAL  HORK, ARE A . i
041.126 322X Ds 16
041,146 L 323X S,80VR DS . OIS STACK OVERFLOW WARNING,
"""" 041,150 324X 0ns 42200A-% SYSTEM STACK '
....... 001,032 ... 325X STACKL  EQU k=S S0VR L STACK, ST ZE e
326X
....0a2.200 327X STACK ~EQU . X o] LWATL SYSTEM ST A
..... PO O R S DECHEUA EGU . SRR FUA e
042,200 329 XTEXT _ MISC MISCELLANEOUS EQUATES FOR_ H17_ EROOT. ROM

J0JIUOIN | vz




............................ 2 SO O OO
036,235 335X WHD EQU 362354 WALT FOR HOLE ROUTINE ENTKY FOTNT
........ 036,271 ... B36XWNH _ EQU 36271A . ..............WAIT FOR NO HOLE ROUTINE ENTRY FOINT ... ...
337%
e 0000130 338X BOOTAL EQU 1300 NUMBER OF RAM TO CLEAR e
0300122 . it L R ey SRR 14 L+ PSPPI O N e el O EE R
....... 030,252 ... 340X $MOVE EQU 302524 . .........HMOVE DATA ROUTINE _ .
§30.292 A L Ean ORBZ0 . JMORE L DATR ROBTINE
....... 031.212 ... 342X $ZERO __EQU 31212A ... ZERO RAM ROUTINE .. ... e
041,061 343X ATO.UNI EQU 410414 DISK UNIT NUMBER STORAGE ~~ W~ " " i mmiii i
....... 040,037 .............344X LUIVEC EQU 40037a .. USER INTERRURT VECTOR . i,
034,031 345X 'CLOCK17 EQU 340314 717 TIMER INTERRUPT HANDLER LOCATION v
....... 033,366 ... ... 346X R.ABORT EQU 33366A ... ... KRESET Z17 ROUTINE LOCATION . ... ...
034,077 347X 'RVREAD EQU 340774 READ Z17 ROUTINE LOCATION

........ 040,206 . .. .............348X D.SDF EQU 40206A . .. ... SET DEVICE PARAMETER RAM LOCATION .. ... ...
036,073 349X SDF3  EGU 360734 SET DEVICE FARAMETER ENTRY

....... 034,027 ... 390X EIXIT _EQU 340274 ... ELZRET LOCATION . . ...
000,012 351X ERPTCNT EQU i2a EKROR COUNT ~— 1777 s
040,264 352X D.OECNT, EQU 402644




......................................................................................................................................................................................................

......................................... 396X Xk ... 8251 USART BIT DEFINITIONS. . . i et
357X %
......................................... S S OO
359X xx FORT ADDRESSES
.......................................... D O
000.000 361X UDR - EQU 0 DATA REGISTER IS EVEN
....... 000.00L ... ...l 362X USRERU L BTATUS REGISTER IS NEXT e
363X
........ 0.00.«3.7.2........................ggg.g..SC.u.UAR.T...EGU........37.'-’.0...................QON.SD.LE.!J.SA.RI..A.DD.RE.SS..!.IF.E..82.51.).......................................................
.......................................... T
367X Xx MODE INSTRUCTION CONTROL ERITS.
.......................................... L <
000.100 369X UMI.1E EQU 01000000k 1 STOF RBIT
....... 0004200 .. . .ceveiiiiiinnnnn B20X UMILHR . ERQU. ... . 100000Q0E . ... .. .. 0. 1 BTl BT . i e e e
000,300 371X UMI.2B EQU 11000000k 2 STOFP RITS
e 000,040 .. 372X UMIL.FE.. ERU.... .. Q0100000K. .........] EVEN BARITY P
000,020 373X UMI.FA EQU 00010000k USE FARITY
........ 000,00Q.... cevirvnnienenw. . 324X UMLLG . EQU, .. 00000000k, . ...... . 5. RIT.CHARACTERS | ..
000,004 375X UMI.L6 EQU 00000100k 6 BRIT CHARACTERS
....... 000,010 ... ...ooviieneenen . AZAXCUMILLZ L ERQU. ... Q00Q010Q0K . ... ... 2 BIT. CHARACTERS. ..
000.014 377X UMI.L8 EQU 00001100k 8 EIT CHARACTERS
....... 000:00L ... BB UMT WX L ERQU L Q0Q0Q0QLE L GO . X
000,002 379X UMI.16X EQU 00000010k CLOCK X 16
....... 000..003. ... ... BB0X UMTLGAX ERQU. L 0000000 1R LR X B4
381X .
......................................... %ggi‘*Xn.“.“.QOﬁﬁAND.INSTRUCTION.EIISA.“,”.“.“.“.“.”.”.”.”.“.“.”.”.“.”.”.“.“.“.“.“.“.”.“.“.“.“.“.“.“.“.”.
....... 000,100........ooieeen . B38AXLURTLIR, . ERU. ... QLOOQOQOE . INTERNAL B R T. e
000,040 385X UCI.RO EQU 00100000k REANER~ON CONTROL FLAG
....... 000,020 ... ...oevennnen.... 386X UCTLER EQU...... 00010000F ... ... ERROR.RESET . ... ..o i e
000,004 387X UCI.RE EQU 00000100k RECEIVE ENAELE :
....... 000.002.........ooeivenn...... 388X UCTLIE. . EQU........Q00Q00010E. ... ... . ENABLE INTERRUFRTS. FLAG. .. . e
000,001 389X UCI.TE EQU 00000001k TRANSMIT ENAELE
.......................................... B
391X XX STATUS READ COMMAND RITS.
......................................... 0 O
000,040 393X USR.FE EQU 00100000k FRAMING ERROR
........ 000,020 ... covverieinnnn.... 324X USRLOE . EQU.......Q001Q0Q0K. ........ . OVERRUN. ERROR ... ... e e
000.010 395X USR.FE EQU 00001000k FARITY ERROR
....... 000,Q04........ covieeee.... APAX USRLTXE. EQU.......Q0Q0QLQ0K. ... TRANSUI T R, B T Y e
000,002 397X USR.RXR EQU 00000010k RECEIVER READY )
e 000,001 ... 398X USRLTXR ERY. Q0Q0Q0QLE. ... ...... TRANSHMITTER READY e
042,200 399 XTEXT ugaso DEFINE 8250 ACE RITS

.......................................................................................................................................................................................................
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......................................... 402X Xxx . 8230 UART CONTROL AND BRI DEF INI T IO S e i e e e
463%
....... 000,350 . . . ...............404X SC,ACE EQU . .350Q. . .. ... ... . . SYSTEM CONSOLE FORT IF 8250 ACE . . .. .. ... .. ... ...cciieiimimeiiinnann,
000.154 405X AC, DLY EQU 110 220 MIL. SEC. DELAY FOR 8250
............................ B0 G K e
000,000 407X UR.RER EQU 0 RECEIVER BUFFER REGISTER (READ ONLY)
408X
06 56 s R THR B G R TER HOLDTRE K
......................................... F 10 SO
000,000 411X UR. BULEGQU 0
.......................................... B X e
000,001 413X UR.OLM EQU 1
......................................... AL A e e
000,001 415% UR.IER "EQU 1
....... 000,00L. ... .. .coovvnnnn.. . A16X UCLEDA  EQU. . 00000001k . . . . .. .. ENAEBLE RECEIVEL |
000,002 417X UC.TRE EQU 0000001 0K
....... 000,004 . ................ 418X UC.RSI EQU . .. . 00000100k . . . . . . ... ENABLE RECEI
000.010 419X UC.MSI EQU 00001000k
P . ¢ 2. S
000,002 421X UR.IIR EQU 2 INTERRUFT IDENTIFICATION REGISTER
....... 000.001. ... ... ..............A22X UC.IIF EQU . . . . . 00000001E v JINVERIED  INTERRURT PENDING  CQ MEANS RENRING) . ..o
000,006 423X UC.I1D EQU 000001 10K INTERRUFT IIt
AR X
000,003 T 425% UK.LCR " EQU 3 LINE CONTROL REGISTER
....... 0004000 ... . ... 426X UCGSEUW  EQU 00000000 S BT WORD S e,
000,001 427X UC.46EW EQU 00000001 F 6 BIT WORDS
....... 000,002 ... ...................428X UC.7EW EQU _ .  00000010K ... . .. .. .. 7 BIT MORDS . . . . . . . it nans
000,003 429X UC.BEW EQU 0000001 1K 8 BIT WORDS
....... 0Q00.00Q4. ... ................... 430X UC.29B. EQU....... 00000100k PR "o J=3 o] S =B G = R =T L X 0 5 (U
000,010 431X UC.FEN EQU 00001000E PARITY COMPUTATION ENAELED
....... 000020, ... . .iiiiiei 432X UCLERS,  EQU L 00010000 L BEVEN AR T B LR T i i e
000,040 433X UC.SKF EQU 00100000K STICK FARITY
....... 0Q0.1Q0. . ... ..................434X UC.SE . EQU . . 01000000QR B 1 2 B 1 - U
000,200 435X UC.DLA EQU 10000000 DIVISOR LATCH ACCESS
A K o
000.004 437X UR.MCR ~EQU 4 MODEM CONTROL REGISTER
....... 000001, ... ... 438X UCLDIR . EQU. .. .. 00000001K . .. DIATA TERMINAL READY i et eaaee e eraaas
000,002 439X UC.RTS EQU 00000010K REQUEST TO SENI
el 000,004 L 440X UC.0ULl  EQU  00000100E . .| L0
000,010 441X UC.0u2 EQU 00001000F ouT 2
....... 000,020 ... ... ...l A82X UCLLOO EQU 00010000 LD e
’ 443X
....... 000,000 ... ...l A%4X URGLSR D EQU S L RINE STATUS REGISTER . e
000,001 445X UC.DR  EQU 00000001 DATA READY
....... 000,002 .. ... .. .............946X UCLOR | EQU 00000010 O ERRUN s
000,004 437X UC FE T EQU 00000100K FARITY ERROR
....... 000,010 . .. ...............44BX UC.FE  EQU 00001000E  FRAMING ERROR e
000,020 449X UC.EI  EQU 00010000E BREAK INTERRUFT
....... 000,040 ... ... ... 450X UC,THE EQU 00100000E TRANSMITTER HOLDING REGISTER EMFTY ...
000,100 451X UC,TSE "EQU 01000000k TRANSHITTER SHIFT REGISTER EMFTY
452X
P I TV LITERTTRP PRI RR AR KNSR EEL FEIRIRITPIRTPPTe IR S TRTUS REGTETER T
....... 000,001 . ............A494X UC.DCS EQY . . 00000001F . . .  DELTA CLEAR TO SENLL
000,002 455X UC.DOR EQU 00000010k DELTA DATA SET READY
....... 000,004 ... 496X UCLTER EQU 00000100FE  TRAILING EDGE OF RING . ..
000,010 457X UC.DRL EQU 00001000F

AJOMUOVV




MTRES = HEY MONITORK ~"#09.01.00%

KA = D S OOy ST USSP

8250 UART CONTROL EITS 15837155 28-MAY-80 B

....... 000.020..... ......c.on....... 488X UCLCTS | EQU 000100008 .  CLEAR TO SENDI . .
000,040 459X UC.IISR  EQU 00100000k DATA SET READY

....... 000,100 ... .. ... ..., 460X UG,RL  EQU 01000000k .  RING INDICATOR. .. .. . . ... . ittt
000,200 461X UC.RLS EQU 10000000k RECEIVED LINE SIGNAL TETECT )

lojuopy




e AGA XRK INTE R RUE T VB TR S s ittt
445" %
......................................... B L
e e, B68 X LB O RE BT
A K BRVEL O T RESET
W AT0 X THIS 'INTERRUFT’ MAY NOT BE FROCESSED BY A USER FROGRAM. ... .. ... ...
471
....... 000001 BT IE R AN
484 ELSE :
....... 0000000 LA ORE L 00 e e e
48¢ ENDTF
. 1- U s PPt
000,000 3037000 004 488" INITO TIMP INITOX DO "He8 EXTENSION 'OF INTITTALIZATION
.. 000,003 041 012,040, ..489  INITO.O LXI . | HyPRSRAMTFRSL -1, (HL) = RAM BESTINATION FOR CODE i,
000,006 303 073 000 490 JNF INIT T UINITIALIZE
‘ ... 491
666061 471 ST AR
B PP TTPURPTE. 3 - TUTUTOTUR L STt
377,073 494 ERRFLINITZ1000A BYTE "IN WORD 104 'MUST BE 'O
P PRRE. 5 ¢ DU L3 O PSRP
494
PTOR O T LR s
< PP
000,001 500 i JRAM.
................. - L - S . | PP PR.
000,010 503 INT1 EQU 10Q INTERRUPT ENTRY POINT
........ O < ¢ S U
000,000 505 ERRNZ k=118 INTO TAKES UF ONE BYTE
......................................... L 2 PN
507
....... 000,011, 318.132.000....508 ... ... . CALL _ _ SAVALL . . SAVE USER REGISTERS . . . . . i enaeaeaaaeas
000,014 026 000 509 MUI 0,0
....... 000.,016...303.201.000. ... 510 . .. ... JMP  CLOCK . . . . . . .. FROCESS CLOCK INTERRUPT e
000,001 511 IiF <RAM.
B ORI UROR- £ 3-SR B O ot ittt ittt ittt esr e eeseaseen st teae et e e e te et et a et e e et e e ea et aaneeans
377.201 513 ERRPL CLOCK-10004 EXTRA BYTE MUST BE 0
PSR- 1. SO BN e S SN
......................................... S16. %k L LEVEL 2 o BINGLE STER
S17 %
........................................ 518 x .. IF THIS INTERRUFT IS RECEIVED WHEN NOT IN MONITOR MODE,
Zio L g R D e e L AR T
......................................... 520 % ... (SINGLE STEFFING OR BREAKFOINTING). IN SUCH CASEs THE
S5 K e FEOLRAM TS ENTEREE THROOGH SUTVER Y TR
522
eBIGeY T s LTS PSP P PP PSP PRSP
........................................ T LS e
565556 220 i £Ls So4 CEEL 8 BRRY

Ajouuoyv




JBEL L O gy PO P OPPPPOU PP
HARDWARE INTERRUFT VECTORS 15127326  28-MAY-80
.......................................... O g
000,000 528 ERRNZ ~ *-21A INT1 TAKES EXTRA EYTE
U - AP L2 PO
- 530
....... 000,021...315.132.000. ... 531 ... CALL. SAVALL. ... .. SAVE REGISTERS .. ... ...
000,024 032 532 LDAX ] (A) = (CTLFLG)
........ 040,011 1 .. LI e BT TG
000,025 303 244 001 534 JuF STPRTN STEF RETURN
536 KKk I/0 INTERRUPT VECTORS.
.......................................... 7 K e ieeraeeeeeeei e ees s ee s te s rs s st e s ee it eeta et e e e e s e e et e e e et e et ear e
538 « INTERRUFTS 3 THROUGH 7 ARE AVAILABLE FOR GENERAL I/0 USE.
.......................................... T R G N
540 % THESE INTERRUFTS ARE NOT SUPFORTED EY MTR88s AND SHOULD
......................................... 541...%..........NEVER .OCCUR .UNLESS. THE . USER. .HAS. SUFFLIEDN. HANDLER . ROUTINES. ...
§ 542 X (THROUGH UIVEC)
......................................... 25 O P
000,001 544 IF +RAM,
.......................................... TAT. . L EL B
000.030 546 ORG 30a
.......................................... FAZ. BN e
548 _
.”.“.909'939.“30}.915.9A9.”.593. INT3.JME UIVECHS. ............. JUME TO USER ROUTINE |
55
........ Q0Q,Q33...064.Q64.064.... 850 ............ BB......1844407 . HEATH FART. NUMBER. 444740 ... ...
.......................................... L g
000,001 554 1F +RAM,
.......................................... BT B B
000,040 556 ORG 404
......................................... FEZ. e BN
558
........ Q0Q,0Q4Q...303.05Q.04Q... 5399, INTA. ... JME. .. WIVECH? . JUMFE . TO USER ROUTINE ...
560 :
....... 000..043...044..122.116....561...............0E.. ... 4402122071140, 102R7A4R .. SUFFORT. .CODE .........oiiiiitiitiiiiiieii et e aa e
......................................... T O O S Pt
000,001 564 IF «RAH.
R | L e
000,050 566 ORG 50A
......................................... DAZ. ... ENDIF e
568
........ 000.,050...303.093.040. ... 369 INTS. _ JMP UIVECH12 JUME TO USER ROUTINE e,
! e INTR L IR IR R R
......................................... 27 g PP
572 %k DLY - DELAY TIME INTERVAL.
.......................................... A S T PO PSP PPTTUPRPR
574 ENTRY  (A) = MILLISECOND DELAY COUNT/2
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B e ee e e e s st s e e d et e a et ee et e e .
HARDWARE INTERRUFT VECTORS 15127127 28-MAY-80
......................................... PN
000,001 578 IF «RAN.
......................................... BB
000,000 580 ERRNZ  %-53A
......................................... B BN
582
....... 000,053 365 ..., 983 DLY FUSH _FSW. L USAVE COUNT
000,054 257 584 ‘XRA A DONT SOUNI! HORN
....... 000.095...303,.143, 002, 585, ... JME O HRNO L UFROCESS AS HORN. ..
......................................... S O O
000,001 588 IF +RAM.
......................................... BB BB
000,060 590 ORG 60A
......................................... O BN e
592
...... 000.060...303.056..040.... 993 INT6, . JMF  UIVECHLS. ... .. JUME. TO USER. ROUTINE. ... ... e
594
......................................... A PSPPI
000,063 076 320 596 GO. MUI AsCE,SSI+CR.CLI+CE.SFK OFF MONITOR MODE LIGHT
....... 000,065, ..303,2353, 001, 997 ... JMEL L SSTL L RETURN O TOOUSER RROGRAM ...
......................................... PP OO OO PP TPRTPOPRRPTN:
000.001 600 IF +RAM,
......................................... B01 . BB
000,070 602 ORG 704
........................................ e O 3 1 0
604




.......................................... 608 KX U INIT - INT T IAL I ZE  SY ST i
609 X
.......................................... 610 % . INIT IS CALLED WHENEVER A HARIWARE MASTER-CLEAR IS INITIATED. .. . ..
611 X ’
.......................................... 612 x SETUR MTRB8 CONTROL CELLS IN RAM. e e e
613 X DECODE HOW MUCH MEMORY EXISTS, SETUP STACKPOINTER, ANL W~ 1T iiiirirrrrrrrmmmsmemememmmeeeseees
........................................... 614 X ENTER THE MONITOR L OO e e e e
615 %
.......... 616 %  ENTRY  FROM MASTER CLEAR ' .. . ... ...
............................... 5% XLy AR RN o e B OO
e BB
560661 o iF A T
............... e 820 BB e
000,000 621 ERRNZ x-73Q e
822 L BN L e e
623
....... 000,073 032 . ... ..........624 INIT ___LDaX D0 . . ... COPY XRRSROMX INTO RAM i
000,074 167 625 MOV MsA MOVE RYTE
....... 000,075 053 626 . . ..DCX W ... . DECREMENT DESTINATION . . .. ...
000,076 034 627 INR E INCREMENT SOURCE ~~~~~ W~~~ 1 1T T 1T riiiiiiTI I sy
....... 000,077  302:073.000 . 628  JNZ  INIT o IF ONOT DONE
8GR AR BB B
....... 004,000 ... ... 630 SINCK EQU  4000A SEARCH INCREMENT .
g TR B REER e R
....... 000.102 026 004 . .. 632 . MVI _ DsSINCR/256 _  (DE) = SEARCH INCREMENT . ... ... .
000,104 041 000 034 633 LXI H»START-SINCR (HLY = FIRST RAM - SEARCH INCREMENT W iiiirrrrrrrrrmermmrmeeseeesooeeesss
634
.......................... AT B ERNING THENGRY LTI e
636
....... oD LGy e R RO A RESTORE VALUE READ T
....... 000,110 03t 638  baD D ... INCREMENT TRIAL ADDRESS . . . . ... ... .
000,111 176 639 MOV ArM (AY = CURKENT MEMORY WALUE =~~~ W iiiiriirrrrmmrmmrmoressemmmmnrrsrinrmnnernmenes
........ 000,112 065 . ...640 . DCR M TRY IO CHANGE XY
000.113 276 641 CMFP M
........ 000,114 302 107 000 642 . JNE INITL o IF MEMORY CHANGED
643
....... 000,117 053 B INIT 2 DO H
AN B
....... 000,001 B8 R
' 649 ELSE
....... 000,120 371 ... ........650 . ... . SPHL_ . ... ................. SET STACKFOINTER = MEMORY LIMIT -1 . . ... ... ...
e e SRT STARREQINTER 2 MRHORL LILL. S
S - 1= SO
000,121 345 653 FUSH H SET %FCX VALUE ON STACK ~~~~~~ wiiiimrrrrirrrmmmmsreeeseees
....... 0004122 041 322 000 454 . . .. LXI o H ERROR e
000,125 345 655 FUSH H SET “RETURN ADDRESS: 1 TTTTIiIIITIImTITimmmomrmimommmmmmmnnonomnmereeee
656
..................... O R TRURE LA/ UM URRT T
658
....... 600136 6% 116 ER i U BN | CaTOME i B P
000,130 323 371, ... ... 660 . ... ouT. ... OFTRC ... ... ..} SET. 8 BITy NO FARITY» 1 STOFs X168 i,
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B 2 .- PR
INTERRUPT TIME SUBROUTINES 15927438 28-MAY-80
.......................................... 663 Xk . SAVALL - SAVE ALL REGISTERS ON STACK s i e e
664 %
.......................................... 465 % . ... . SAVALL IS CALLED WHEN AN INTERRUFT IS ACCERTEDs IN ORDER TO . ... . .. ... ............occccicieiii..
666 X% SAVE THE CONTENTS OF THE REGISTERS ON THE STACK.
667 X
............................ L e RTRY T BALLED DIRECTLY RGN TNTERKGET ROUTTRE 1 e s s st s
e 869 XL EXIT ... ALL REGISTERS PUSHED' ON STACKr . i i it e,
670 % IF NOT YET IN MONITOR MODE, REGPTR = ADDRESS OF REGISTERS
......................................... 67 K N BT A e i L
672 %k (DE) = ABORESS OF CTUFLG ~~ 7 7 i rrirrrrirrmrmemme e e R
......................................... B e .
066601 oL i A T
......................................... B BB e
600,000 676 ERRNZ W k=133q Ty ey
877 D L i
GG R e
....... 000,132 343 679 SAVALL XTHL . ... ... SET HsL ON STACK TOF ...
ooa iss 332 oAt Jhi oo REL PR ALRIARR AR
....... 000, 134 305 LGB PUSH B
ooorize 392 R Ay BT
....... 000,136 353 . . ....683 . XCHG . .............SD0E) = RETURN ADDRESS .. ... .. ...
00 135 2aT 613 606 2o 0% gL S RRTIRRARIRERS
....... 000,142 071 ........685 . . .DAD SP ... CH:L) = ADDRESS OF USERS SP ...
686
L 687 XX REPLACE THESE INSTRUCTIONS WITH A JUMF AROUND THE NMI VECTOR JUMF .
688 X
......................................... 689 % . FUSH  H ... SET ON STACK AS 'REGISTER’
690 X FUSH I SET RETURN ATDRESS e
......................................... -3¢ O U = & S | 3 03 L N o N PR R
692 % LIAX D (A) = CTLFLG
........................................ L € TP
000,143 3037105 004 494 JHP SAVALLX GO 70 SAVALL EXTENSION ==~ W 7 i irirrrrrmrmrmmers s s
695
....... 0 B L
......................................... B B B i
698 %X ENTRY FOINT FOR THE Z80 NMI
......................................... 8 K
700
......................................... P4 2 O
000,000 702 ERRNZ ~~ %-66H Z80° NMI ADDRESS
793 BN L e
704
....... 000,146 303 116 004 705  NMIENT | IME NN
706
....... 0004001 207 AE L RAM U
A A4t BEGE T b
....... 000.000 . .. ... .............709 . ..........ERRNZ  SAVALLR-151A DO NOT CHANGE ORGANIZATION . . .. . .. .............. .. T
A, EnnyE s SOYARERTIDAA L B0 BT EHANBE BREARIAAIIAN
.......................................... S SRR
000,151 712 "SAVALLR EQU X SAVALL EXTENSION RETURN ALDIRESS
713
665151 655 712 AT
....... 000,152...344.060..........715 ... ........ANI .. .  CE.MTLiCE,SSI  SAVE REGISTER ADDR IF USER OR SINGLE-STEF . .. ... ... ... ... ....................
000.154 310 716 RZ RETURN IF WAS INTERRUFT OF MONITOR LOOF
000.155 041 002 000 717 LXI Hs2

000.160 071 718 DAD SF (HyL) = ADDRESS OF “STACKFTR” ON STACK
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GE 19
O Rt FEHE T SURRBUTINGE s s AT EG BRLRAYIGE
....... 000,161 042 035 040 710 . .  SHLD  RE G R
000,164  3i1 720 RET T
......................................... 722 xx  CUL —- CHECK FOR USER INTERRUFT PROCESSING. i
723 % .
......................................... 724 % . CUI IS CALLED TO SEE IF THE USER HAS SFECIFIED FROCESSING . . ... .. .. ... ... ...
738 % FOR THE CLOCK INTERRUFT, =~~~ 1T 1 iiiiiimirirriimrmmmsmmmmmmmmsmmmmmrmmmmrmmmrmmmr e mrns s e
......................................... D e
000,001 727 IF +RAM, a
......................................... 2 B
000,000 729 ERRNZ  %-165A
......................................... 230 e BN e
731
....... 0404010 . i 23R LSBT MELAG L REFERENCE MO ME A
000,165 012 733 CUI1 LIAX E (A) = MFLAG
........ 000,000 . .. . ..coooi e 234 ERRNZ UGG CLR-L L CODE A SUMED = 0L
000,166 017 735 RRC .
....... 000.167..334.037 040 736 ...........CC . . MINEC . .. ... . . .. IF SFECIFIED, TRANSFER TO USER. . . . . e
737 :
......................................... 738 x L  RETURN TO PROGRAM FROM INTERRUR T o i
739
....... 000008 A0 L IE R
741 ELSE T
....... 0004000 . oA L ERRN K A
743 ENDTE
......................................... A e e
000,172 361 745 INTXIT FOF FSW REMOVE FAKE ‘STACK REGISTER’
....... 000, 173 . B0 TG U BOF BB
000,174 301 747 FOF B
....... (o Lo TN By T e N 2. 1 - S o ¢ | £
000,176 341 749 FOF H
e 000,177 3723 L0750 L B
000,200 311 751 RET
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LBE...... O PR L

FROCESS CLOCK INTERRUPTS

.......................................... 754 %kk . CLOCK = FROCESS CLOCK INTERRUET e
755 %
.......................................... 7596...%..........CLOCK IS ENTERED. WHENEVER A MILLISECOND CLOCK INTERRURT..IS.....................ciiiiiii
757 % PROCESSE,
.......................................... [, S gy OO PPN
759 % TICCNT IS INCREMENTED EVERY INTERRUFT.
.......................................... L4 1 OO PP TP
000,001 761 1F ‘RAM,
.......................................... L 1
000,000 763 ERRNZ  %-201A
......................................... O X (3
765
........ 000,201 052 033,040 766 CLOCK | LHLD T O T e
000,204 043 767 INX H
........ 000..205...042.033 Q4Q.“.;2g.“.“..n.“.SHLD“.”.IIQCNT”.“.“.“.“‘lNQREuENI.IIQCQUNT“.n.“.”.“.”.”.“.”.“.“.“‘H.“.“.“.“.“.“.”.“.”.“.”.“.
....... 000,210,072 011.040....770 ...........LPA. . CTLFLG ... . . CLEAR CLOCK INTERRUPT FLIF-FLOF. ... . ... ......ooooiiimniiiiiiniiii..s
000,213 323 340 771 out OF.CTL )
¢S OO O,
773 % EXIT CLOCK INTERRUFT.
......................................... LA T O DT OO
000,215 001 011 040 775 LXT EyCTLFLG
....... 000,220 012 776 L EEAX R E BTG
000,221 3446 040 777 ANI CE.MTL
....... 000,223,302 172,000,778 ... JNZ L CCINTXIT o IRECINCMONITOR MODE
000,226 013 779 nex B
....... 0004000 ... ... 780 L ERRNZ L CTLELG- HELABSL
000,227 o012 781 LDax B ' (A) ‘=  NFLAG
....... 000.000.. ... ...................782 . ERRNZ UQ.HLT=200Q ASSUME HIGH-ORLER ... .. .. .. ...
000,230 027 783 RAL
000,231, 332.270..000....784 .. ... JC CLR4. ... 28 S O P PP O OIS
785
......................................... 786 X% ... . NOT_IN MONITOR MODE. CHECK FOR HALT . .
787
©.....000,234 076 012 .. 788 MYI o Anl0 (R), = INDEX OF XFX REG .
000.236 315 052 003 789 CALL LRA. © LOCATE REGISTER ADDRESS
000.241...136................. 790, MoYv....... 20 £ P
000,242 043 791 INX H
e 000,243 126 792 .. MOV BeMo P ED. = B CONTENTS ...
000.244 033 : 793 nex o
....... 000240 . Q32 TR e
000.246 376 166 795 CFI MI HLT CHECK FOR HALT
2000250, 302 165,000 796 ... dNZ B
000,253 076 007 797 MVI AsALBEL DING BELL
....... 000, 255 310, 302 003 208 AL M e
000,260 076 110 799 MVI Ay HY “H" FOR HALT
....... 000,262, 315,302,003 . 800 L BALL O
000.265 303 322 000 801 JHF ERROR
............................. gy O TP P PP PRI
""""""" 803 ¥kxk JE ERROR IF HALTY BE IN HONITOR MODE
................................ B e e e L e e ke e e st e e ae s ent e eea s asei e enaenn e
- 805 'k NONE 'OF THE AEOVE, 50 ALLOW USER FROCESSING OF CLOCK INTERRUFT
e B
000,270 807 CLK4 EQU X
000.270. 303 165 000 808 JHF CuI1l ALLOW USER FROCESSING. OF CLOCK

158127129 28-MAY-80
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FTRES = HEO FONTTOR 09, 0T 00, "7 1 T et sr s ettt ZERith Iats Sustems UNTX HB/HBY Cross Asgembler  PA"

B B oA A A
OF Ry hest LSBT aY  BEMAY B e
...................... 811 Xx THIS IS ONLY A FORTION OF THE DYNAMIC RAM TEST!!
................... L Fr. . THIZ IS ONCY. A FORTION OF TRE BINAIC RO IRRT
e s BRI X WAIT BEFORE HMARING ANOTHER LOOF
13 KL WAL RERORE MAKING ANOTHER LOD
....... 000,273 041,000 000 815 DWYMEMS LXI _ HsO
900:273...041 o132, DUTENS. L2 e,
....... 000,277 174 . .....L0BL7 L HOY frH
PO SR e AR SRR T TP
....... 009:30%..302, 276,000 817, N RYHENZ B NOTZERD
....... 000.304. 303 207, 007 821  JMF__  DYMEM4 _  TRY AGAIN-EY INCREMENTING ONCE MORE . ...
BEL e L RN L TRYCORAINCRY. INGREENTING ONGRMORE
......................................... 823 Xk ... HAVE A FAILURE FRIOR TO REACHING END OF HEMORY!
2% FX ... HAVE £ FAILURE, FRIOR.TO REACHING ENRLATMEIORCI
....... 000,307...353. ... ... 820  DYHENG  XCHO et e .
000,310 041 047 001824 LXI Hy MSB . ERR DISFLAY ERRGR MESSAGE W7 7 77777t
......... S S OSSO
828 ¥ L IXyDY9.3 RETURN ADDRESS i
....... 000,313 335 041 . ...829 DB ML LIXAYMLL LIXE
000,315 315 003 §30 T L L T T T T TR
831
....... 60515 O EOE GG R MG
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GE..... A ettt et e e e e e e e e e e e e b e s e e e et e e e e et e et e e ettt
MTR - MAIN EXECUTIVE LOOF. 15¢27330  28-MAY-80
......................................... 835 xkk. ERROR =~ COMMAND ERROR:. .
836 X
.......................................... g g,g...*.........,.EF\‘E\'QR..IS.C.QLLED..QS..ﬁ..'.BAIL-.O.UT.'...Fs'D.U.T.IN.E,......‘.‘......................................
X
......................................... 839 .. % ... ... IT RESETS THE OFERATIONAL MODE, ANL RESTORES THE STACKRFOINTER. ... ...
840 X
.......................................... B L K BN Y NN e
842" X EXIT TO HTR LOOF
......................................... BAZ X BT G O e
844 Tk JMFLAG CLEARED
......................................... BAT K L UBES AL
' 844
....... 000,001 .. ...l BAZ IR
848 ELSE ;
....... 000000, ... B ERRN R e
850 ENDIF
........................................ 220 P ORI
000,322 852 ERROR  EQU X
....... 000.322 | 041,010,040, .. 853 . LXI U HroMELAG e
000,335 176 854 MOV ArM (A =" MFLAG
....... 000,326 346 275 ... ...855... . . ... 6Nl  3770-U0.DDU-UO.NFR . . REZENABLE DISFLAYS ... .. .
000,330 147 856 MOV My A REFLACE
....... AR s S B - 1. SO § SOy PP P PSPPI UPPIPIRN
000,332 044 360 858 MVT My CB SSIHCRHTLYCK/CLI¥CER.SFK'~ RESTORE XCTLFLGX
....... 0004000 .. ... BOE L ERRNZ T B M L A G
000,334 373~ 860 EI
....... 000,335 052 035 040, BOL L LHLI RO TR el e e eh et e e e e
000,340 371 842 SFHL RESTORE STACK FOINTER TO EMFTY STATE
....... 000.341 315 136,002 . 863 ... ... . CALL . ALARM. L ALARM.FOR 200 MS
......................................... Bgs R R L HONETOR LGB
......................................... B K
867 '
....... 000,001 . BOB IR A
869 ELSE
....... 0004000 . ..................B70 L CERRNZO U KSBAAA
871 ENDIF
................................... e B e
000,344 8737 MTR EQU *
....... 000344, 373 BT B
875
....... 000,345 B HTR Bl K
000,345 7041 345 000 877 LXI HyMTR1 :
....... 000.350 345 . .............878 O FUSH  _H . . SET.UMIR1Z AS RETURN ANDRESS .
000,351 303 113 002 879 JMF CKAUTO - CHECK AUTO EOOT, IF NOT CONTROL BACK TO NEXT
....... 000.354 . 315 100 006 880 MIR.15  CALL . TYEMSG .. FRINT CHIZ
881 .~
....... 000,357 315 262 003 882 MIR.2 . CALL RCC.... ... READ A CONSOLE CHARACTER . .. . ... ...,
000,362 346 137 883 ANT 010111118 MAKE SURE ITS UFFER CASE TO MATCH TAELE
....... 000,364 .041 025 001 .884 .. . . ... LXI .  HeMTRA .. .  LOOK UF CHARACTER IN XMTRAX .. .. . ... ...
000,367 006 004 885 MUT EyMTRAL (E) = LENGTH OF TAELE
....... 000,374 276 .. ........886 MIR,3 _CMF M. . ... ... SEE IF CHARGCTER FROM CONSOLE = TABLE ENTRY. ... ..............................
000,372" 312 014 001 887 Jz MTR.4 IF EQUAL
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HTHBY = HEO HONTTOR  ¥69 01,607 e ey s Zenith sts Sustems UNIX HB/RES Cross Assembler PA

BE..... e e e et et e .

MTR - MAIN EXECUTIVE LOOF. 15127131 28-MAY-80 '

......................................... B, e s e ed et e et e b et
000,375 043 889 INX H POINT TO NEXT TABLE ENTRY

....... 000,376, 043 .. B0 I
000,377 043 891 INX H

....... 001.000...0Q%................892 O DCR..__ B BEE.IF FAST ENDL OF TARLE ... ...
001,001 302 371 000 893 JINZ MTR.3 IF NOT FAST
.................................. 5, PP PP PR
001,004 076 007 895 UHVI AsAJBEL ELSEs DING ERROR

....... 001,006, 315 302 003 896 O MO e
001,011 303 357 000 897 JNF MTR.2 TRY AGAIN

.................. - . SN
001,014 315 302 003 899 MTR.4 CALL wee WRITE CHARACTER BACK TO CONSOLE

....... 001,017,043 . ...........900 ... INX O Ho L BET OROUTINE ADDRESS LSB .,
001,020 176 ' 901 Mov Ayt

....... 001..021...043 ... ..........202 . INX L H BRSO B
001,022 146 903 MoV Hyt

....... 0014023 497 ... P04 MOV AL B = ROUTINE ARDRESS
001,024 351 905 FCHL GO TO ROUTINE

.- P

907

......................................... A4
001,025 909 MTRA EQU X JUMF TAELE

....... 000.0QL .. ... 2RO LSBT X204 AL ROUTINES, MUST START. IN. THIS. PAGE ...,
001,025 107 911 DE ‘G’ GO TO USER ROUTINE

....... 001~0261460013}§DU6088

....... 001,030, 123 ... 904 UBRL VS L UBUBSTITUTE MEMORY. MODE e
001,031 370 004 915 oW SUEM

......................................... 8 RN
001,033 120 917 DE e FROGRAM COUNTER ALTER MODE

....... oo1A034“.193”091“.”.u.”g%g”.“.”.”.“.nwn.“.;.RCﬁ.“.”.“.”.“.“.“.“.“.”.“.“.”.“.“.”.“.“.“.”.“.”.”.”.”.u.”.”.”.“.“.“.“.”.“.”.u.“.”“

....... 001036, 102 ..............220 DB B LBOOT HE17 OR Z547 DRIVE
001,037 256 004 921 ou EOOT

......................................... D e e e ee i e ea e esisiesea e ettt aa e
000,004 923 MTRAL  EQU X~-MTRA/3 NUMEER OF TAELE ENTRYS /JUT 790507/

......................................... P20 X% ... BSMSG... = BOOT. SECONDARY. BEVICE MESSAGE ... ... o e

926
....... 001.041...040 123 104 .. 927 ESMSG.. DB . 8D0 L SSECONDARY DEVICE. . e
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GE...... TP oN
MTR - MAIN EXECUTIVE LOOP. MSG.ERR 15827131 28-MAY-80
....... oL 2.2 N | X o T - T
932 %X HMSG.ERR - ERROR MESSAGE FOR RAM TEST .
......................................... T D P
234 x "ERROR @ *
B T C LT O PR < = DU PN
001.047 015 012 012 ?36 MSG.ERR DB ACRyALFrA.LF
... Q01,052...105.122.122. . A 7 DE......... B0 Y N
001,062 000 238 DE 0

......................................................................................................................................................................................................




‘MTREY '~ "HE9 'MONITOR " #09.01.60. Zenith Data Sustems UNIX HB/HB89 Cross Assembler ~ FA
.GE...... b T
MTR - MAIN EXECUTIVE LOOP. 15:27331 28-MAY-80
......................................... gg%..g!..“.”.SAE.:.STQRE.QBMSS.AND.£XIT¢.”.”.”.“.”.”.“..“.f.“.“.”.u.“.”.”.“.“.”.“.“..”.“.“.”.“.”.”.n.“.”.
.......................................... RA3, . K ENTRY. L CHL = ABUS S  MALUE L
244 X EXIT TO (RET)
......................................... A K USRS U NONE
944
.......000,001 . P47 . IF ... RN s
948 ELSE
....... 0000000 o L A L ERRNZL KT R e e
950 ENDIF : ;
.............. .- S
001,063 042 024 040 952 SAE SHLD ABUSS
....... 001 0068 . BaL L RO RET e
TN £ = JUUE & SN PIN ... ... T L I 4 S
956 %
.......................................... D7 KL PIN NPT A BY TR F RO, D O . i e e e
958 X
.......................................... D K ENTRY NN e
960 X ,
.......................................... 261 . K EXIT S A INEUT B TE FROM. 287 i
962 X
e 263 XL USE: ... A e
964
....... 0010087 o RBE B IN R K
001.067 315 170 006 966 CALL IN. GET STATUS
....... 001.072 346 200 . ... 967 . . ... ANI _  S.DTR . .. ......................CHECK FOR DATA TERMINAL REQUEST ... ... .. .. .. . ... ...
001,074 050 371 9468 JR. ZsFPIN IF READY, WAIT
....... 001,076, 315 156 006, .96%. ... .........CG6LL ... INLy ... G INRUT A BYTE EROM EORT . .
001,101 311 970 RET
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MTREY "~ "HBY "MONITOR ~~$0%.01700. Zenith 'hats Sustems UNIX HB/HSY Cross ‘Assembier ~~FA
MONITOR TASK SUBROUTINES. 1527332 28-MAY-BO T
....... LB B X O 1 S £ 1 R & X o X1 B
974  kx PCA - PROGRAM COUNTER ALTER
.......................................... g T S PR
976 % PCA INPUTS ANDI/OR DISPLAYS THE CURRENT USER FROGRAM VALUE AND ALLOWS
......................................... 977 % ... A NEW VALUE TO BE ENTERED OR RETAINS THE CURRENT VALUE IF .. ... ... ........coiiiiiiiiiiiiiiiiiiinn,
978 X% A CR IS TYPED
........................................... LA SO
980 % ENTRY ~ 'NONE
28 EXIT ... O e
982 x USES AsDsEsHIL»F
e e I
: 984
......001,103 041 214 006 985 PCA | LXy . HsMSG.FC . | COMPLETE B C MESSAGE i
017106 3157100 006 T 988 CALL TYPMSG
....... 001,111 076 012 987 . MVI o An10 L BET LOCATION OF USER B i e
001,113 77315 052' 003" " 988 CALL LRA.
....... 001,116 136 . ... ... ..989 ... MOV O EsM o SIE) = USER BC VALUE e
001,117 043 990 INX H
....... 0014120 126 R MO M ettt e
001,121 353 592 XCHG (H'L) = USER FC VALUE
4 < T
....... BOLI 135 TS I56 608 eaa T EALL T IROE T INBUT NEXT  ERARAGTER T
....... 001,125 332 137 001 995 ... JC_ . FCAL ... . IF FIRST CHARACTER WAS OCTALs INFUT NEW FC . ... . .. . ......................
996 .
....... 001,130 315 313 005 . . 997 ... .........CALL _  TOA .. . ... ......... ELSEx OUTFUT CURRENT VALUE . . . . . i e,
001,133 315 150 005 998 CALL IROC SEE IF USER WANTS TO CHANGE IT NOW
....... 0014136 320 898 L URNC U IE NG CHANGE s EXIT
1000
........................................ 1001 % ENTER NEW USER FC VALUE i e e e e e e e
1062
....... 001,137 353 ..., 1003 FCAY  XCHG . . . ... ... CGHL) = AOORESS OF USER FC VALUE . .. . ... ... .........................
001,140 026 0i5 1004 MVI DsA.CR END BYTE WITH A RETURN
....... 001,142 315 062 003 1005 . CALL __ I0A  INFUT NEW ADDRESS
001,145 "311 1006 RET EXIT
........................................ 1008 %k . G088 - GO TO USER ROUTINE FROM HBB MONLTOR. ..t e e e
1009 % ,
........................................ 1010 % . .. . G088 WAITS FOR A CARRIAGE RETURN OR A NEW ADIDRESS TERMINATED WITH . ... ... .. ... .......................
1011 % A CARRIAGE RETURN. IF NO ADDRESS IS ENTERED, G088 TRANSFERS
........................................ 1012 % ... ... CONTROL TO THE ADDIRESS SFECIFIED BY THE USER FC VALUE e,
1013 .
........................................ D
001,146 041 165 006 1015 G088 LXI HsMSG. GO COMFLETE GO MESSAGE
....... 001,151 315 100 006 1016 . AL T PO e
001,154 315 150 005 1017 CALL IROC INFUT A RETURN OR AN OCTAL CHARACTER
....... 001,157 322 177 001 1018 . .. . JNC . .GO88.1 . . . . .. .. .. .  IF RETURNy GO TO CURRENT. USER.FC. . .. .. . . i i iiieens
1019
....... 001,162 365 ... 1020 ... RUSH _ _ _FSMW .. . ... .. .. ELSE SAVE OCTAL CHARACTER AND FLAGS .. ... ............ ... .....ccoiiiiiiiiiiin..
001,163 076 012 1021 MVI Ar10 GET ADDRESS OF USER FC
....... 001,165, 315 052 003 1022 ... CAL LR A e e e
001,170 043 1023 INX H FOINT TO MSE
....... 001,171 361 . ... .....1024 . FOF _ FSM ... . BET FIRST CHARACTER BACK e
001,172 026 015 1025 MVI DrA.CR ENDI' ADDRESS WITH A RETURN
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GE OO PP
MONITOR TASK SUEROUTINES. G088 15127132 28-MAY-80
....... 001.174 315,062 003 1026 ... ... E6LL . I0A . INPUTONEW GO AIDRESS . i
001,177 315 302 003 1027 G088.1 CALL wce ECHO RETURN
....... 001.202 076 012 . . 1028 MUL . AsAlLF. L LINE FEED
001,204 315 302 003 1029 CALL wce :
....... 001.207...3Q3..222.,001...1030. ... JMEL B0 EXECUTE USER. ROUTINE e
1032 %X AUTORO - AUTO BOOT T
........................................ L
1034 % ENTRY! NONE
........................................ L N
1036 % EXIT:  (SEE ‘DEVICE’ ROUTINE)
........................................ 0B 7. L Kt
1038 % UsE: ALL
........................................ PP
001.212 257 1040 AUTOEO XRA A SET TO FRIMARY FLAG
e 901,213 315,301,002, 1048 L CGALL . .. REVICE ... ...l CHECK . DEVICE INFROMATION. ...
001,216 303 336 001 1042 JHF EOOTO © 6OTO EOOT IT
....... Q01282 L B0AS IR R
1045 XX GO - RETURN TO USER MOIDE :
....................................... B T
1047 % ENTRY  NONE
........................................ O P ST P
000,001 1049 IF +RAM,
........................................ 000 B B
000,000 1051 ERRNZ  %~1222A :
................. e X o A X .
1053
....... 0014222..303.063.000. 1094 60 M B
........................................ 1056... %% ....... SSTEF. = SINGLE. STEF . INSTRUETION .. ..ot e
1057 x
........................................ R0T8. . X BN RY NN
1059
....... 000001 ... oL A0A0 I R A e
1061 ELSE
....... 0000000, ... oL ROAR L ERRN KT R e
1063 ENDIF
........................................ L
001,225 : 1065 SSTEF  EQU x SINGLE STEF
....... 001.225 363 .. ... 2066 DI ... DISABLE INTERRUFTS UNTIL THE RIGHT TIME ... .. ...
001,226 072 011 040 1067 LDA CTLFLG
....... 001,231..356.020 ... 1068 . . XRI . CR.SSI. . ... ... CLEAR SINGLE STEF INHIBIT . .,
001,233 323 360 1069 out OF,.CTL FRIME SINGLE STEF INTERRUFT
....... 001,235, ..062.011,040...4070 SSTL .. . STA  CTLFLG . .. ... SET NEW FLAG VALUES . . . . ... i,
001.240 341 1071 FOF H CLEAN STACK
001,241 . 303 172 000 1072 JHF INTXIT ..., RETURN TO USER ROUTINE FOR STEP
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KBS 2 HBS HONT TR FO0 01 Q0. 1 " " e mm s oo e bR Tty Sustens UNIX HEB/HES Crocs Ascanbish  PA
4 e
'"MONITOR TASK SUEROUTINES. 15127:33° 28-HAY~80
........................................ 1074 XK L STRRIN — SINGLE STER RETURN e e e e e,
1075
....... 000000 . 076 I R
' 1077 ELSE
....... 000.00Q0.. .. oo 028 ERRN R A A e
1079 ENDIF
........................................ B0 e
001.244 1081 STPRTN "EQU * ‘
....... 001.244...366.020.........1082 ... ... ORX. ... CR.SSI. ... ... . DBISABLE SINGLE STEF INTERRURTION ... .. . . e,
001,246 323 340 1083 ouT OF.CTL TURN OFF SINGLE STEF ENABLE
....... Lo O ¢ s O 1 - 2 S -1 5L - I 3 O
001.250 022 1085 STAX o
....... 001.291...346,.040.........1086 .. ... ..... . ANL _  CR.MTL . L BEE . IE IN MONITOR MODE e e
001,253 302 344 000 1087 INZ MTR
....... 001.256...303.042.040... 1088 ............. . JMF . UIMECH+Z. ... ... .. . TRANSFER. TO . USER’S. ROUTINE. . ...ttt e e
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MTREBY = 'HBY MONITOR ~ #09.01,00. Zenith Tiaiz Sustems UNIX HE/HEY Cross ‘Assembler FA
LGE...... R e e e P e e
NORMAL ROOT 15327333 28-MAY-80
........................................ 108 kK NBOOT . o NORMAL BT
1092 %
........................................ 1093 % .. ... ..NEOQT IS.ENTERED WHEN USER.TYFE. .ZROOT./ COMMANIDL FROM. MONITOR s . oo i
1094 % IT WILL ACCEFT THE BOOT DEVICE AS WELL AS THE UNIT NUMBER FROM
........................................ 1095 % . CONSOLE ANI' GO TO THE BOOT CODE . i e e e e
1096 X% o
L A097 kL BN T RY NN
1098 X
........................................ 1099 % ... . EXITS CAIOLUNIY = UNIT NUMBER, 0 BOOT i
1100 % (FRIM) = FORT ADDRESS OF THE ROOT DEVICE
........................................ 1101k . STMEG) = DEVICE TYREr =1, 08 . 2470 . 50 18 . HlZ o
1102 %
........................................ 1103 K L USED AL
1104 ,
....... 001 ¢R61..2587. ... . ....... 1108 NBOQT... . XRA. ... A& ... .. W SETL L RLAG T RRIMARY . IEN I G i s
001.262 315 301 002 1106 NEOOTO CALL DEVICE READ SWITCH TO DETERMINE EOOT DEVICE
L.001.4245...315.262.003...1107. .. STARTL.. CaLL ..... RCC . TN U RN KB . e [T
001,270 376 015 1108 CFI A.CR IF INFUT IS CR
....... 001,272 050 042 . 1109 . . . JR . ZeBOOTO oL THEN TARE IT AS DRIVE O
001,274 376 060 1110 CFI ‘0’ CHECK -INFUT IS WITHIN LRIVE 0 - (E)
....... 001.276..070:007. ... 4111 ... ... JR.UCAWRONG.. ... TF L LESS THEN O WRONG. INFUT
001.300 270 1112 CMP
..... ..001.,301 070 036 1113 . JRO L CHBOOTS L IF WITHIN THE RANGEs BOOT IT) oo,
001,303 010 1114 ] MI.EXAF SAVE INFUT» CHECK FRIM OR SEC?
....... 001:304.,050.010. ... . 1115 . .. JR.LUZaNBZ U IE RRIMARY  CHECK S
001.306 010 1116 DR MI.EXAF RESTORE (Z) FLAG
....... 0010307, e AL WRONG. BB K e
001,307 076 007 1118 MVI ArABEL NOT THE CASESs EREEF!
....... 001311 315 302 003 1100 AL MO
001.314 030 347 1120 JR START1 AND TRY AGAIN
1121
001,316 010 1122 NE7 DE. MI.EXAF RESTORE INFUT & FRIMs SEC FLAG W rmmmmmmmmmmmmessess
....... 001,317 346 137 ... 1123 ... ANI L 0IO01ALALE. o MASK TO URRER CASE LETTER
001,321 376 123 1124 CFI ‘5 CHECK THE USER LIKE TO ROOT FROM
....... 001,323 040 362 . 1125 .. JR_OUNZAWRONG oo BOOT SECONDARY. DEY I CE
1126
........................................ 1127 % ... ... USER WISHES T0O BOOT FROM SECONDARY. DEVICE . . . i e e
1128
....... 001020 o 20 BEEL B RU K e e
001.325 041 041 001 1130 LXI HyBSHMSG FRINT EOOT SECONDARY MESSAGE
....... 001,330 .. 310, 100 006 113 AL T MO e i
001.333 074 1132 INR A SET (Z)=0 FOR SECONDARY DEVICE
....... 001..334...030 324“'”'”'iigi'“'”'“'”'"JR'”'“'”NBOQTQ'”'"'"’“'”'”'”'"'“'“‘”‘“‘”'”'”'“'“‘”'”'”'”'“'“'“'"'"'”'""”'“'“'”‘”'”'"'”'"'”'
........................................ 1135 % SAVE THE AIO.UNI, CHECK IF THERE IS THE EOOT DEVICE AND GO
1136
....... 001.+336..257.............. 1137 _BOOTO. . XRA ... . A .. ........................... TAKE CR OR AUTO BOOT AS DRIVE O . . . . . . . . ... . . . . .. . ..
001.337 030 012 1138 JR EOOT6
........................................ B . P
001.341 315 302 003 1140 EKOOTS  CALL wce , FRINT UNIT NUMEER -
....... 0014344 ...326.060. ... 1341 . . SULL 0 U BARE LT BINARY . e
001,346 107 1142 MOV EshA SAVE THE UNIT # ‘
....... 001.4347...315.003.Q04...1143 ... .. CALL ... WER. L HALT B R A R
001.352 170 1144 MOV AsE GET UNIT NUMEER EACK
....... 001..353...062.061.041 1145 BOOTS6 STA ... AIOLUNI. L BTORE THE UNIT & i e
001.356 174 1146 MoV ArH CHECK IF NO DEVICE AT ADDR, FORT
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NTREO = O FMUNTTOR 409 0T DO, 5 " 77  rmrm s rm e st ZERTLH  [ats’ Susteme’ UNIX ‘HB/7HBY Cross Assembler  PA"

BE ... B e e b e
O AL ST ST Ra  AHZMAYSEO
....... 001,307 247 LA AN e . .
001307 B s A a Soiiey RO DEGTEE " " e s e
e Q034363351 L. 1149 L FCHL JHE TO THE EXECUTION ROUTINE i,
b

| Jojuop




15827135 28-MAY-80

........................................ 1152 %% ZA7. T BOOT FROM ZA7 D ISR IRIVE
1153 %
........................................ 1154 % . ..., ZA7 WILL LOAD DATA FROM DISK TRACK O SECTOR 1 ANDI 2 TO .. . . . . . i,
1155 "% USER FIRST AVALIAELE RAM LOCATION. IF THE BOOT IS SUCCED»
....................................... 1156 % . CONTROL FASS TO THAT LOCATION e, R
1325 g PHNIRELFASE IO THAT LOLATION: .
........................................ 1158 % ENTRY!  (AIOLUNI) = UNIT NUMBER TO BOOT el
BgEg g
........................................ 1160 kBT NN R
ey ke BRI HNR
....................................... B -y S 1= -5 N - | N
1163
001,364 1164, ..247........ EQU .. ... K e e
1165 % LD (STK) »SF SAVE STACK FOINTER FOR RE-ROOT
........ 001.364...355. 183, ... 1166, DB B R OB
001.366 124 041 1167 W STK
....................................... BB i e
001,370 1169  Z47A EQU *
....... 001,370,373 o ALZ0 B W LET THE TIMER F LY.
001.371 072 061 041 1171 LDA AIOLUNI GET UNIT NUMBER
....... Q01,374...007. ... .......... 0022 L RLC i L SETLTO L STRE/ZUNT T/ SECTOR. FORMAT . e
001,375 007 1173 RLC
........ 001376, . 007 o A R
001,377 007 1175 RLC ’
e 902,000,007, Ll 1176, ... S SR
002,001 074 1177 INR A SET TO SECTOR 1
........ Q02,002,147 .. ..o AA78. L HMOY B A L BAVE STDEZUNIT/ZSECTOR . (SIDESO0) e,
002,003 076 002 1179 RESET  MVI ArW.RES RESET z47
........ 002,005, .. 318,003, 006, . 1 1B0. ... o BALL BT e
1181
........................................ 1182, % DETERMINE THE DISK IS SINGLE OR DOUBLE DENS I Ty i e e e e
1183 :
........ 002,010...076..002.........0184.............. WL . ..., . 8sDC,RAS . ......................SENI_READL AUX, STATUS COMMAND . e,
002,012 315 027 006 1185 CALL coM
....... 002,015, 178 ... RIBG L HOY B U BET SIRE/UNT T/ S O OR
002,016 315 023 006 1187 CALL DAT SENDI SECOND' COMMAND EYTE
........ Q02,021...315.067.001...1188......... ... CALL .. FIN L BRT AU BT AT . s
002,024 346 100 1189 ANI AS.ODD CHECK IT IS SINGLE OR DOUBLE DENSITY
....... LT AN L o v S 1 £ ¢ N - K oS SO
002,027 356 200 1191 XRI 10000000k REVERSE THEN 7TH BIT» MAKE THE SECTOR
002,031,007 L. 1192 May........ Bed $. 70 128 .0R 256(B=0). . BYTES............cc.oovvvvininn. ettt
1193
e e 2194 X READ, B0 T O F RN Z A7, i e et et s e e e e
1195 :
........ 002,032,,,041,.200.042, 1196 . .. . LXI _  HsUSERFWA ... BOOT DESTINATION i i,
002.035 305 1197 FUSH h:] SAVE SECTOR SIZE & SIDE/UNIT/SECTOR
....... 002.036...315..121..0Q6...1198...............CGoLL ... RDBLCK . ... ... ... ......... . READ A SECTOR FROM DISK . . .
002,041 301 1199 FOF E GET SECTOR SIZE & SUS BACK
....... Q02,042,034 ............. 1300 ... U INR U BET O NEXT SECTOR
002,043 315 121 006 1201 CALL RDELCK READ ANOTHER SECTOR
.............. O -
1203 x CHECK ANY ERROR DURING BOOT
......................................... D P TR
002,046 315 170 006 1205 CALL IN, GET INTERFACE STATUS
........ Q02.054...346. 001 1206 . ANI  S.ERK . . ... ... .............. IS THERE ANY ERROR WHEN EBOOT . .
002,053 040 114 1207 JR NZ s NODEV THEN AEORT
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1214 x STILL NOT SUCCEED. IT RESTORE STACK & JUMF TO BOOT Z47 ROUTINE
....................................... L P
1216 % ENTRY?: NONE
......................................... K it e e e et e et e e e et e et et e e et
1218 % EXIT:  (HL) = (SF)
....................................... B K et e et eL et e e e e e et eae
1220 x USE? HLs SF
..................... T
002,063 052 124 041 1222 RETRY  LHLD STK GET OLD STACK ADDRESS
....... 002,046,371 .. ... Q2383 UBRHL U BETLTRLSTACK UROINTER e
002,067 030 277 1224 JR Z47a RE-EOOT
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CHTREY = HEG HONTTUR B0V, 01500, " T " 7 r it T m st st e e R HEVHBY CroES ABSERETER T BA

B = 2 S USSP
SUPPORT ROUTINES 15327:35 2B-MAY-80
......................................... 1227...%% ... R:8DF . .. - SET DEVICE PARAMETER» ALLOW.TO SET DRIVE Qr 1o ANDL 2 . i,
1228 % (MORE INFORMATION CAN BE FOUND IN H17 ROM CODE 36062A)
........................................ S O O PO P PR
002,071 1230° R.SDP  EQU ¥
........ 002,071 076 012 .. . 1231 ML AT BRI TN e et et et e e e e et aas e e e
002,073 062 264 040 1232 sTA' " D.OECNT SET MAX ERROR COUNT FOR OFERATION
....... 002,076 072 061 041 1233 . LDA. AIOCUNI L LDADDRIVE NUMBER. . ...
002,101 345 1234 PUSH  PSW SAVE IT
........ 002,102 376 002 1235 L CPI 2 . GBS I U BRIVE 2T e e
002,104 "' 070 002 1234 JR CYR.SDF1 IF 'NOT JMP TO Hi7 ROM ROUTINE
........ 0020106 ..076.003. . ... 1237 M LA e e
002,110 303 073 036 1238 R,.SDP1 JMP SDP3
......................................... 124.?...*#.........‘CKAUIO....—............CH.EC.'\T..I.F..I.T...IS..QNTQ.EOQT...............................................
1241 X
......................................... 1242 % . ... CRAUTO IS ENTERED FROM MONITOR LOOF, IT WILL CHECK IF AUTO BOOT . ... ...
1243 "' CONDITION IS TRUE.IF NOT» BACK TO MONITOR LOOF
........................................ Jl..gg.g..,i.......................IF..ﬁU.T.O.‘BQOIz..-JuHP..IO..BD.OI.I'.E.V.IC.E..RO.UT.INE................................
......................................... 1286 L ENTRY . NONE e e
1247 X
........................................ 1248 K BRI NN e e
1249 x
........................................ D B O F o O N
1251
....... 002,113 3282 CKAUTO L EQU K e e e e
002,113 333 362 1253 IN HB8. SW GET SWITCH DATA
........ 002,115, .346.200 ... 1254 . . ANI _  H88S.AT . . CHECK AUTO BOOT SWITCH BIT SET.. ... ...,
002,117 0S50 007 1255 JR. ZsCHAT2 NOT SET
........ 002,121 041 123 041 1256 ... ... LXI _  HrAUTOE . . .. . SET.AUTO ROOT FLAG ARDR.. ... ... ..o i it
002,124 276 1257 cHP M CHECK AUTOD BOOT BEFORE?
........ 0020125...302.243.004. . 1258 ... ... JINZ CATE . XESr AT ROOT L e
002,130 041 111 006 1259 CHAT2  LXI Hs MSG.FR LOAD' ‘H:’ ADDR.
........ 002.133...303.354.000...1260........... . IR UMTRLAG L BACK TO O MONITOR . LOOE. e
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MAKE NOISE ROUTINES 15$27136  28-HAY-80
....... L . 1 e - 2. S ¢ 1 - = 1 - PP
1264 %X HORN - MAKE NOISE.
........................................ B - S S S
1266 % ENTRY  (A) = (MILLISECOND COUNT)/2
........................................ YL A ST .0 4 BN 11 ) PP
1268 % USES " TAsF
........................................ O
000,001 12760 iF JRAM,
........................................ L7 L EL B e
0607000 1272 ERRNZ ~~ %-21364
........................................ S T -1 (3 4 PP
' 1274
....... o L 324 .| X . 2O PRSP
002,136 030 026 1276 JR ALARNE BRANCH TO A JUMP TO NOTSE TO DING EELL
........................................ B A S
000,061 1278 iF JRAM,
........................................ D A 1 1
000,000 1280 ERRNZ ~~ %-2140A
........................................ LB BN e
1282
....... 002,140 365 1283 HORN  PUSH | PSW e e e e e
002,141 77076 200 1284 HUI AYCH.SFK TURN "ON' SFEAKER
. 1285
002,143 343 1286 HRNO XTHL SAVE (HL)» (H) = COUNT
....... 002.144...323............ 1387 L EUSH D BAVE () e
002,145 353 1288 XCHG (D) = LOOF COUNT
....... 002,146, 041 011 040 1289 o LXL L H T L B e e
002,151 256 1290 XRA M _
....... 002,152 136 . . ......1290 MOV EpM o SE) = OLD CTEELG VALUE
002,153 147 1292 HOV MrA TURN ON HORN
....... 002,154,056 033 . 1203 M L BT OO e e e e
1294
....... 002,156 172 ... 1295 MOV ARl LA LY COUNT e
002,157 206 1296 ADD M
....... 002,160 276 . . ......... 1297 HRN2 ___CMF M . MALT REQUIRED TICCOUNTS i e
002,161 040 375 1298 JR NZyHRNZ
........................................ D 00
002,163 303 045 004 1300 JMF HRNX JUMF TO AN EXTENSION OF HORN SO ROOM
................................. A0 K e BAN UBE MADE FOR LA LJUME . T NTOSE
1302 v
1303




NO DEVICE INSTALLED 15327837 28-MAY-80
........................................ 1307 X% NODEV = NO DEVICE AT THE UNIT USER INDICATE . i,
1308 %
............................ 1309 k. NODEV IS ENTERED WHEN:! 1. 15 SECONDS TIME OUT . e,
""""""" 13107 °% OR 2. NO DEVICE I8 INDICATED ON SWITCH
..................................... 1311 X i 8R 3, USER HIT <DELETE> TO ABORT BOOT . . .. i,
o 1312 ' % OR 4, ROOT ERROR
............................ 1313 % IT MILL EXIT TO ‘ERROR‘ ROUTINE AND MONITOR LOOF i,
............ igia % . j
........................................ L3 K NI RY NN
13i6 %
......................................... Y3 AU SO 2.9 & R (. R I ¢ TP
1318 %
........................................ L K B AE HL
1320
....... 0020178 o A3 NODIEY B U K
002,171 041 045 001 1322 LXI H»ERRMSG FRINT ERROR MESSAGE
e 0020174 315 100,006, 1323 .. CaLL....... TYRMSG. ... R S RUSUPRN
002,177 062 010 040 1324 STA +MFLAG STOF TIMER .
........ 002,202 323 177 . .. 1325 L OUT o DE D L OF DO
002,204 303 322 000 1326 JHF ERROR BACK TO MONITOR LOOFP
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........................................ 1327 Xk L HIZ L BOOTUEROM O HIZ DISK SYSTEM e
1330 % (THIS IS THE MODIFICATION OF THE H17 EOOT ROUTINE,
........................................ }ggin.i.”.”.”.n.”.“.u.”.“.”ﬁQRE.lNEORﬁATION.QeN.RE.EONNH.DN“HA?”BQDI.RON.KOQOQel.“.“.“.”.“.“.”.“.n.“.“.”.“
........................................ 1333 % L ENIRY: . CALOLUNDD. = THE UNIT. TO BODT. . e
1334 %
........................................ L K BRI NN
1336 .
........................................ S e L L
1338
....... 00240207 .. i ABET L HITZ R K e
: 002,207 001 130 000 1340 LXI EyBOOTAL SET THE COUNT TQO MOVE IN CONSTANTS ANDI VECTORS
....... 002,212,021 132.037...434 . ..., LXI . IROOTA.................... . SEL.THE SQURCE. ARDRESS. ...
002,215 041 110 040 1342 LXI Hs D1, CON SET THE DESTINATION ADDRESS
....... 002.220... 315,252 QSQ.uigz%..“.”.“‘“.EALL”.“,ﬁﬁﬂvE.“.“.“.“.“.“.”.”.”.HDME”II.”.”.“.”.“.“.”.”.“.”.n.”.”.”.“.”.”.”.N.“.”.”.”.”.“.”.
....................................... 1345 %%, . ... SET.ADDRESS, FOR..‘SET..DEVICE. FARAMETER . RAUTINE. ... e
1346 % TO HANDLE DISK DRIVE Oy 1, AND' 2,
.................................... T .
002,223 041 071 002 1348 LXI HsRSDF SET THIS ROM ROUTINE ADDRESS
....... 0024226, 042 .206..040...4349.............. SHLDLL DN8DF .U SETLUINTOURAM. JUMEL VECTOR ...
002,231 373 1350 EI RESTORE INTERRUPT
........................................ T e et ee i ee e es et et e et e e et e e
1352 % WAIT TILL USER INSERT THE DISK AND' CLOSE THE DOOR
........................................ iggin.x.u.”.”.LTIMERUINTERRURT”IS.AEEEQTEnnuuux.“.”.“.”.”.n.”.“.”.”.”.”.”.“.“.”,”.“.“.“.“.”.”.”.“.“.“.”.”.
<
..002.232 006,012, .. . .. 1335 MVI BrlO LOOK FOR.SOME HOLE AN NO HOLE ... ...
002,234 315 071 002 1356 CALL R.SDP SELECT UNIT & MOTOR ON
....... 002237, 3105..271..036.. 43597, H1Z6. .. CALL... .. WNH......o..oo L HALTUEOR NO HOLE e
002,242 315 235 036 1358 CALL WHI! WAIT FOR HOLE
....... 0Q2..245... 020 320H.“.“.§§§g“.”.“.“.”.HJNIH.”.HIZQH.“.“.“.“.“.“.“.“.“.”.”.“.“.”.”.“.“.”.”.”.“.”.“.“.“.“.“.“.“.n.“.”.”.”.u.”.”.”.”.
........................................ 131 X L READ B0 T QI e
1362
...... 0024247, 315,346 033 1363 . GALL. R.ABORT. . RESET.RISK DRIVE ...
002,252 021 200 042 1344 LXI Iy USERFWA ' SET THE LOAD LOCATION
....... 002.235...001..000..011. 1345, .. ... L RXL L Re@R296 o BOARL 2 SERTORS L
002,260 041 000 000 1366 LxI Hr O LOADI FROM TRACK 0 SECTOR 1
002,263, ..315..077..034.. 1347, CakL...... RW«READ.............. eenrenaees READ, DISK BOOT. CODE. . ... i e e ee e
002,266 070 301 1368 JR CsNODEV ‘ERROR ON BOOTs BACK TO *H:®
........................................ e
1370 xx SETUF CLOCK INTERRUFT FOR H17 ONLY
L LT 4
002,270 041 031 034 1372 LXI HsCLOCK17? LOAD CLOCK ROUTINE ADDRESS
....... 002.273...042..040. 040, 1373 ... ... . BHLD. . LUIVECHL . . . .. .. ... . 8ET. IT INTO VECTOR.LOCATION. ...,
002,276 303 200 042 1374 JNF USERFWA GOTO EOOT CODE
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GE., ... 7 e e et et e kg ke
{PO L RUNPE P BTG AHIMAYLEG
e 1377 kKX DEVICE - ... ... DETERMINE RBOOT WHICH DEVICE AT WHICH FORT
(320, 0L BRVARE. T B TR BERL SRR BRI AL R IR
....................................... 1379 % . ENTRY: ' Z FLAG  ( Z=1 FOR FRIMARY, Z=0 FOR SECONDARY)
350 g e ERIRTAL £ FRAR, O 2RR FOR FRINARYy 270 TOR 2RE 32 PP
i A38L EXIT:  HL = DEVICE BOOT EXECUTION ADDRESS
Rt E Eob THEN' N IEVTOE THERE | - o el
L L383  Kn (1., THE EXEC, ADDR. MUST RESIDENT > 1000A)
oty SO EE B e FRIRARY MART L HRIVE NURHER " ottt
.................... 1385 % . IF 247, #='4'j IF H17, #='3° S
e S ERRTR s £:) (R SURPTPPRPRS CBRTHY S PRIMARY TEVICE BURT ROLREGE * et sttt
i ABBT R IF ZA7 THEN THE FORT 1S EITHER 170Q OR 174Q
1288 X IF H17 THEN DON‘T CARE (Hi7 EOOT ROM TAKE CARE IT) ~~ W wiimiimirmrmmrmmmmrrmmrmeseseses
i A389 X ... (TMEG) = 1 IF BOOT FROM 247y = O IF FROM H1Z7 ..
AR - 0 A B ROM R
........................................ R T S -] o8 O < | N B S
1392
....... 0020308 A3 BN CE B QU K e i s
002,301 010 iggg DE MI.EXAF SAVE Z FLAG it
........................................ d g TR GARTRBLES " T e oo o e e
........................................ L PR e
65305 Gy 150h - NG TNTERRUET "t SRR TR TP PSPPI PRS
....... 002,303 041 240 040 1399 . .. .. LXI _ HeDLRAM ~  CLEAR H17 WORK RAM AREA |
002.306 006 037 1400 MVI By Dl. RAML LENGTH TO CLEAR i mrrrrr sttt sttt sttt
....... 002,310 315 212 031 1401 . . CALL $ZERO .
902:319...225.222 2303 = RERIE B B GR T T
....... 002,315, . .062 033 040 1403 STA TICCNT O TIMER COUNTER .
002.319...062..043..040... 1403 218 R O E B GRE T IMER LT g " o T et
........................................ L D e e
002,323 074 1406 INR A (AY=1 T e ey
....... 002.324...062 121 041 1407 . .. ... ..8TA .  TMFG . . ... .. . SET TIMER TO Z47 FLAG . . .. . ...
902..324 g LRI b R DR TR ERRET UG e s r s e
....... 002.327...062..010..040... 1409 .......... .. BTA. ... oMFLAG . ... . ALLOW TIMER INTERRUE T s
002,332 041 037 040 1410 LXI Hy +UIVEC SET ALL VECTOR TO EI/RET FROCESS
e 002:335...066.303 . ........ 1411 BOOT2 | MVI MeMIedME ST UU T U USRI
0021335 Jet 103% 1y P
L.002.340...046.027......... 1413 .. ... MVL ModEIXIT ... ST ORE LS BY T E
002,342 043 1414 INX H
e 002,343 . .066..034.......... 1415............... MVIL ... ... MEIXIT/256 .. ... STORE M BY T E
002,345 043 1416 INX -
....... 002346, 207 . AL AR A
002,347 362 335 002 1418 JF - - ROOT2 ’
........................................ B S O
002,352 041 302 004 1420 LXI Hs THOUT SET TIMER INTERRUFT VECTOR e
....... 002,385, ..042..040. 040, . 1421 L BHL s I G L e
A B L BIVREER
e 002.:360..076.170. .. ...... 1423 ... MVI ArDLSTA L ASSUME ALL DEVICE ARE Z47 % BOOT AT 170Q .
002,342 062 120 041 1424 sSTA PRIM SINCE H17 EOOT ROM WILL TAKE CARE OF ITS MATYER ™~~~ e
....... 0024365 ..041,.364.001, 1425 . . .. LXI_ . H:Z47  SET Z47 BOOT ADDR. ..
002,370 006 044 1426 MVI E» 74’ SET MAX, UNTT 70 4 " 7 e e e
...................................... L7 et e et et ekt e et e £ s < <
19224 ETERHINE BOOT HEVTEE GND THS TRRORMATION ** " o et e s st st
1429
602,555 353 Gas 1450 i S REATT GUTTER TATA o ot et s oo
....... 002,374,365 ... 1431  FUSH  FSW vever......SAVE IN STACK
0723 T LLL ) pLFISPY 455 LN R RE BHECK  FRIRARY HEVTCE ABRESS + * " " it ettt
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HTRES L HES HORTTOR KO OL L0, " " s e seessomee o s e et TR TSts Sustone UNIX HO/HES Cross AssenblEr A
2 < SR
'DETERMINE EOOT DEVICE 1592739 28-HAY~80
....... 002.377 010 .. . ... ... .1433 DB MILEXAF . .  SAVE Z FLAG & GET Z’ FOR FRIM. SEC, FLAG . .. ... ... ..........................
003,000 040 005 1434 JR NZ'y SECONDI IT SECONDARY
....... 003.002..010 .. .. 3430 B ML EXAE
003,003 040 033 1434 JR NZYyE170
....... 003.000...030 003 . 437 IR B
003,007 010 1438 SECOND DE MI.EXAF
....... 003.010,,050,026 . 1439 .. JR_ ZyB170 BOOT FRIMARY AT 1700
003.012 076 174 1440 B174 MUT AyUP DF FRIMARY DEVICE IS AT 1740
....... 0030014, 062 120 041 3441 L BTA BRI
003,017 361 1442 FOF FSW GET SWITCH DATA BACK
....... 003:020...346.,003,,.......1443 .. ANIL__ H88S.4 . . CHECK THIS I8 ZA7 OR Hl 7 e
003,022 050 004 1444 JR ZsEH17 , IT H17
....... 0030024 078 L dAAD R A
003,025 310 14446 DEV2 KZ 1T 1S Z47
L0Q30026...Q45 .. ... 1447 ... ... DCR.......} Hooooo o .......NO DEVICE THERE, ZA7 LOCATION MUST ON 1XXXA . . ... ... ... ......0...........
003,027 311 1448 ' RET
....... 000:000 ... AR ERRNZ 2T b
1450
........................................ 1451 % . FRIMARY . DEVICE LS H 7
1452
....... 003.:030...041 207 002 1453 BH17 .  LXI.. ... HyH1Z . . . ... . .  SET . TO H17 EXECUTION LOACTION i,
003.033 005 1454 [ICR E SET TO MAX 3 DRIVE
....... 003.034 062 121 041 1455 ... .. ... 8TA . . TMFG .. . ... .. ...  SET TIMER INTERRUFT = 0 FOR H17 . . i,
003.037 311 1456 RET
........................................ LA
1458 ¥x FRIMARY DEVICE IS AT FORT 170Q
........................................ A
003,040 1460 E170 EQU X
....... 0030480, 368 ..o A0 L ROR L ESM L BET  SW LT O DT A L
003.041 346 014 1442 ANI H88S., 0 CHECK ANY DEVICE IN 170Q
....... 0Q3..043...376..004.........0443. .. ... .. ...CEL . . . 00000100F .  CHECK IF IT 18, 247
003.045 030 356 1464 JR DEV2
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BE.. ... B e e s e
SUFFORT ROUTINES 15:27:139 28-MAY-80 o
....... 0030047, . i AT L ORG L BOATA
; 1468 %% LRA - LOCATE REGISTER ADDRESS. o
....................................... L TS e,
1367..% TR TG S T
e et e, 1470 X EXIT...... A, = BB G T S T E R TN X ittt ettt e et
1472 'x (HyL) = STORAGE ADDRESS h
............. USRI RURTRTRITE ©. 2L . SRR 4 U 1. O €14 2 PSR
1474 ' x USES ArDDEsHy L F T
PP UUPTTRTRTRIE L. .- S e e, erreeeens e e h et eae et e e et et eat et e n et ree e ter et n et ateeaeatantaaeans
1476
....... 000,000 o i BT I RN s e e
1478 : ELSE '
L 000:000. ... . ..o 1479 ERRNZ | X=30470 s ereenes i U ST et e,
‘ 1480 -~ ENDIF - : ’
D UPTRS L | - S, et e eeetaaeenaatoeaenaeeseaneneaneanatnaannateentonanneanaenaentanaceatettaanentetatecetatttereettaccntenenarontenannsanens cestesescesnecarrsannes
, 003.047 072 005 040 1482 LRA LDA REGI . -
....... [T I L7 B A U - SO N . P , 11 F N - . S U PURP
003.053 026 000 1484 MVI [0y0 : . e A
el 003.055..052.035.040. 1485, .. .. LHLD  REGPIR ... ... ... ................. e eeieasaran e ierereieenes e ereeniae e eriiieneees e
003,060 031 : 1486 - _DAD D (DE) = (REGPTR)+(REGI . o :
e 0030041, .. 311000000887 AT 3 OO ST ceeeens v eeaneann, F S ST U S UL SRR ¢
ST R IR BETAL RBEREGE e i, e e,
e e, LA90 X et etinrereanas e eeneennsenes e rraieseseessiasteenseneneenneteenaneons ceeenees T S
1491 % ENTRY  (H»L) = ADDRESS OF RECEFTION DOUBLE BYTE. ’ S T
eeeraaes e e LAAR2 K e I E TEREINATING CHARA G T R i i, e, .
: ' - 1493 X EXIT NONE : - .
....................................... P LT TS N |11 3= S E 3 L3 XY E N T
1495 ‘
......... R .2 - S
000,001 1497 IF U URAM,
........................................ B O X 3= 1
000,000 1499 ERRNZ  %-3062A
e s 1500............... L= 13 4TRSS
1501
e 00%,062...303..176..005...1502.. . I0A....... AMEL L b PR e
003,065 000 1503 NOF RETAIN H8 ORG
i A005 XX OB = INFUT OO AL Y T E o i e e e e
1503..% R R R RS I PRI
........................................ 1507 .. % .. ... READ ONE OCTAL BYTE FROM THE KEYSE o e
1508 %
e L AB09 X ENTRY (HsL) = ADDRESS OF BYTE TO HOLD VALUE
A20%.% e O g VAR
........................................ 10k EXIT L NONE
g1l X EXIT L ST ST P PP R P TP PP TP PSPPSR RPS PP S PP PSP
....................................... 232 B
T PN TP PE PP PRSPPSO
000,001 1515 IF +RAM,

o3uop




'SUFPORT ROUTINES 15727840 28-MAY-80
....... 0004000 . o B L ERRNZ KB 0B A
1518 ENDIF
........................................ B N
003,066 066 000 1520 10F MUT MrO ZERO OUT OLL VALUE
....... 003.070...324.262.003 1521 I0BY  CNC .. . RCC_ .. ... ... ....... READ CONSOLE CHARACTER i,
1522
........................................ 1523 % .. ... SEE_IF CHARACTER IS A VALID OCTAL VALUE e,
1928, X REIE CHARGCTER 18,4 MALIR BEIL. MALER o
....... 003.4073...376.060 ... . 1825 ... . ... CFL 0 L EESS THAN ZE Ry e
003,075 332 135 003 1526 Jc 10E2 IF (A) 40y "SEE IF A  TERMINATING CHARACTER ’
.. 003,100...376.070......... 1527 ... GFI. ... B L BREATER THAN 7
003.102 322 070 003 1528 JNC 10E1 IF TOO LARGE» TRY AGAIN
........................................ L i e
1530 % HAVE ‘AN OCTAL TIGIT
........................................ B3 . N
003,105 315 302 003 1532 cALL uce ECHO CHARACTER
. 0034,110,,.344.Q07. ... 1833, ANT, . ...... Q0000111E . . .| HASK FOR BINARY VALUE s
003.112 137 1534 MOV ErA (E) = VALUE
........ Q03133476 oo A83G. MOV AN BET LD VAU e
003,114 007 1536 RLC SHIFT 3
....... 003 L3, 007 L AEB7 R
003.116 007 1538 RLC S : ’
....... 003.117..303 126 003 1539 . . . ... ... JMF _  IOR1.S .. .. . . JUMF AROUNDI AN HB88/H89 TO H8 FAKE ROUTINE . .. . .. .. ..................
1540 < .
........................................ 1541 %% ..  FAKE OUT ROUTINE FOR CALLERS OF XDODxX FROM THE H8 FRONT FANEL . ... .............................
1542
....................................... R S K O S S O
000,001 1544 IF GRAM. T
........................................ b T = -1 - O PP
000,000 1546 ERRNZ  %-3122A
........................................ 7 BN IE e e
i 1548 i
....... [oToRk P Betc B T SUURUNURRRUES 551 3 AN L 1) U £t S - S S
003.123 043 - 1550 INX H -
........ Q03,824,083 IO N B
003.125 311 1552 RET -
............... S - 1= S PPN
1554
........................................ bR E T S 1 | 0 L O N
1556 - o
... Q03,124,346 370 ......./15957 I0B1.5 ANI . 11111000E . TO0SS, 0L LSE DG LT
003.130 263 1558 ORA E - REFLACE WITH NEW VALUE
....... (1o I B 3 S Xy e 1= 11 O x § . T R
003.132 303 070 003 1560 JMF I0E1 INFUT ANOTHER CHARACTER
DU, 5= -3 S et e e e e ettt e et e et eee e e e e e e e e e e,
1562 % CHECK FOR A CARRIAGE RETURN TO TERMINATE RYTE '
R - - X S S JR A e e e e e e
003.135 376 015 1564 I0E2 CFI A.Cck T CARRIAGE RETURN?
ce....003.137 310 L. 1565 ... ] RZ ... iiiiccviciie..........RETURN IF CARRIAGE RETURN /JWT 790507/ .
903:432..312 1568 R 5 AT EaR . SARRLABE T ST

003,14 030 325 1567 - JR I0OR1 GET A NEW CHARACTER /JWT 790507/




MTR89 - H89 MONTITOR #0%.01,00. Zenith Tiats ‘Sustems UNIX HEB/HBY Cross Assembler " FA

.GE...... A e
RAM TEST ROUTINES 153127541 28-MAY-80
......................................... ig;gu.iin.“.“.DYASQ.:.nYNeNIQ.Ren.ﬁSQII.QUIEuT“TQ.QDNSQLﬁ.”.“.”.“.“.”.“.”.”.“.”.“.“.“4.“.”,“.“.“.”.“,“.”.”
........................................ 172 K L ENTRY. LAY, = CHARACTER. T DU U T it et et et e e e e e e e e e e e
1573 X% (1Y) = RETURN ADDRESS
......................................... LS 7A, K EXE T T LY
12X oES O LT
........................................ L 7 e e
003,143 1577 DYASC EQU * ’
........................................ 1578 % . EX L AFERAFC . SAVE CHARACTER TO OQUTRUT. i .
003,143 010 1579 Dk MI EXAE 0 T T AR R T T s s e
....... 003.144, ..333.355.........1580_ DYASCL _IN ..  SC.ACEHUR,LSR. . .. READ LINE STATUS REGISTER .. .....................ccceo.o...
ool PR Ry 128 AN SEQCELURALOR. . REAR LINE RTATRS BEBISIER i
....... 003.150 . 312 144 003 1582 . ... .. .JZ ... . DYASC1 .. ... ... . WAIT IF UART CAN'T HOLD ANOTHER CHARACTER . .. .. ... ...............
1583 '
........................................ 1884, % ... EX. AR L BET CHARAC TR, T OUT R U e
003.153 010 1585 DE MIEXAF
....... 003.154...323.350........ 3886 . .............0UT. . 8C.ACEHRUR THR . OUTEUT TO . UAR T . oo e e
1587 % JF [$49) RETURN TO CALLER
....... 003.156 . 375.351 . . . . 1888 . DB ML LY A L Y B e
........................................ 1590 %k . DYBYT - DYNAMIC RAM BYTE OUTEUT i e
1591 %
........................................ 1592 % ... .. ENTRY.. . . (A) = BYTE TO OUTFUT AS OCTAL . . . . i s
1255k T e g o TR AR
........................................ B 1 T N - S A I ¢ S0 O
1595 X USES ArCrIYF ;
........................................ 81 T
003,160 117 1597 DYBYT MOV CrA SAVE CHARACTER ~~ 7 i rmrrrrrrrrrrmmmmmmmsm s mrrmss e
....... 003.161 . .346 300 .. . 1598 .. .. ANI 11000000E  _ OUTFUT FIRST CHARACTER OF OCTAL VALUE . . ..
osatal..aud : 1278 Ao AA000000R L OHTER R RS TR A B PR
....... (o2 0 - S o b B - 1oL £ 3O
003,165 017 1601 RRC
....... 003 186, . 007 o B0 R e
003,167 017 1603 RRC
....... 003170, .. Q17 . A0 L RR G e e e
003.171 366 060 1605 ORI 00110000K MAKE INTO ASCII
........................................ L0 et
1607 % LD IY»DYBYT.2
....... 003173 .. 375. 041 ... 1808 B ML LD A M LY B e
003,175 202 003 1609 oW DYRYT.2 : '
........................................ B o
003,177 303 143 003 1611 JMF DYASC
........................................ B -3 5=
003,202 171 1613 DYBYT.2 MOV AsC OUTFUT SECOND CHARACTER :
....... 003¢203...346..070........ 06104 . . AN 00 O e e
003,205 017 1615 RRC :
....... 00F0206...047. oo hB6. o RR e
003,207 017 1617 RRC
....... 003.210.”3ﬁ6”060“.“.“.igig.”.“.“.“.NORIU.”.”001109093”.”.”.”MAKE.INIONASCLI“.N.“.”.”.“.”.“.“.”.”.”.“.n.”.”..“.“.u.”.“.”.“.“.”.“.
........................................ 1620, % ... LD I DYRY T A L RETURN AL R G i s
003.212 375 041 1621 DE MI.LDYAsMI.LDYE

....... 003214, .. 221 003, .. 1422 MY Y T s e

|9g
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GE.....: 0 P PPN
RAM TEST ROUTINES DYRYT 15127141 28-MAY-80
...... 0034216303 . 143 003, 1424 R Y A e
1625
....... 003,221,128 ........... .. 1626 DYBYT»A MOV, ... . AL .. ... OUTFUT. LAST.CHARACTER ... e
003,222 346 007 1627 ANI 00000111k
....... 003.224..366.060.........1628 ORI .. ..00110000F . . . MAKE ASCIL
1629
........................................ 1630 % . LD LIYaDYBYT.S . RETURN ARDRESS i
003.226 375 041 1631 DE MI.LDYAsMI,LDYE
......003,230 235,003 ... . .1632 . .. . 15 FUR B T e
g Rg e e BB
... 003,232 303 143,003 1634, .. ... . .. JMEL D A e
1635 )
... 003,235 .. 1636 DYRYT.6 EQU O PP PP UP O PUUPIPRP
1637 % JF (IX) RETURN TO CALLER
.. 003,235 335,358 1638, DB MT o dIXA ML s JIXE e e
...................................... 11640 ¥k . MSG.PAS - FASS MESSAGE FOR DYNAMIC RAM TEST. . ...,
1641 x ‘
........................................ S PSP PPSP
003,237 015 o012 1643 MSG.FAS TR AWCRYALF o

003,241 040 040 040 1644 DE
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TGS L LSS HONTOR" 60 BELGgs - e e e et U s us TS NIXHO/HES" oS AsSaabtar A
B Ao e
RCK -~ READ CONSOLE KEYPAD 152273142 28-MAY-80
....... 00Ba260. ... oo ABAB L ORGL L B2OOA e
1649 %xx RCK - READ CONSOLE KEYFAD
........................................ 680, K e ei st er st e o ekttt e e ettt otnk s e e e st e et e e et e e e
1651 % RCK IS CALLED TO READI A KEYSTROKE FROM THE CONSOLE FRONT FANEL KEYPAD.
........................................ 1652..%......... SINCE THE H88/89. DOES NOT HAVE. A FRONT. FANEL, THIS.ROUTINE. IS FROVIDED .. ..............cccoccviii.,
. 1653 X ONLY TO MAINTAIN COMFATIRILITY WITH FAM-8.
...................... e A6FAL XL RCK WILL IMMEDIATELY. RETURN. WITH. A YALUE OF 0. (ZER0).IN.THE AGCUMULATOR: ...,
1655 X%
........................................ OG0, X ENTRY L NONE. e e
1657 X% EXIT (A) = 0
........................................ 1658*USESA:F_ -
1659 ‘ . : E ’ N
........................................ 1660 X..........RCK. MUST. HAVE SAME. ENTRY..AS RCK. INF'AHB :
000,000 1661 ' ERRNZ xX-3260A
........................................ Y- =R
003,260 1663 RCK EQU X
........................................ b - -7 N
003,260 257 1665 XRA A
........ oo e . 15 o U - Y- - O - 3 N
1667

ibuuow | 89




L
'CONSOLE CHARACTER ROUTINES. 153127342 28-MAY-80
........................................ 1671 . kK o REG o READ CONSOLE CHARA T R o i e e e e e e
1672 %
........................................ 1673 . % . ..., RCC IS CALLED TO READ A KEYSTROKE FROM THE CONSOLE . . . . . . i,
1674 X% IF A RUROUT/DELETE 1S RECEIVED, EXIT IS TO XERRORX.
........................................ L S K
1676 % ENTRY  NONE
........................................ 1677 .. % .. . EXIT TO ERROR -~ IF A DELETE OR RUROUT IS ENCOUNTEREL . . . . . ... ... ................occ......
1678 % TO CALLER - WHEN A KEY IS HIT
........................................ 1679 . K R E AL REY VAU
1680 % USES AsF
........................................ LB L e
1682
........................................ G o
003,262 1684 RCC EQU X
......................................... B 1=
003,262 333 355 1686 RCC1 IN SC.ACE+UR.LSK  INFUT ACE LINE STATUS REGISTER
....... 003:264..346.004....... 3687 ... AN U UCLDR. L SEE L IE THERE I8 A I A REAY i
003,266 050 372 1688 JR ZyRCC1
......................................... LY O
003.270 333 350 1690 RCC2 IN SC.ACE+UR.RER  ELSEs INFUT CHARACTER
....... Qoatazz..JQQ.LZZ.“.”.ﬁlﬁ?lu.”.”.“.“.ﬁNl.“.“.Qlllllllﬁ.”.“.”.loss AN AR T Y
003,274 376 177 1692 CFI
....... OQ!z%?é..Al%.RZR.QQQ.Nlé?Q.“.”.“.“..JZ“.“.”.EREOR.”.”.“.“.”.LE”BHBQUIzNEXII.IQ.EBBDE.“.”.“.”.“.”.”.“.”.“.”.”.”.”.”.“.”.”.”.“.“.”
1694
....... 003,301 .31 600 L URET W ERBE EXTIT O TO CALLER e
1697 %% WEE Z URTTE CONSOLE CHARACTER
........................................ YR R S SO
1699 x WRITE A CHARACTER TO THE CONSOLE UART FORT
........................................ B L A S
‘ 1701 x ENTRY  (A)-= ASCII CHARACTER TO OUTFUT
.......................... PRI YA < S 0. ¢ & N 1 1t | O S
1703 «x USES NONE
........................................ 20 e e e s
1705
e Q03,302,365 1706.. . MCG....... ﬁusa ...... M SAVE CHARAL T R, i e e e et
. 003,303 333 355 11707 WCC1 " SC.ACE+UR.LSR  INFUT ACE STATUS
..... ;.QOI.&Oﬁu“3ﬁ6.Q4Q.”.“.“1ZQQ“;.“.“.”“ANI.”.“.uC»THEU.n.”.”.“.ﬁEE.lE”TReNSHIITES”HDLnING.ﬁEGI§T§5“I§.EﬁETX.“.“.“.”.”.u.“.n.“.n.“.“
003.307 050 372 1709 ‘ JR Z»ucct Co
........................................ D0 L TP
003.311 361 1711 FOF FSW GET CHARACTER
....... 003.312 . 333.350,.......047212  .........0UT  SCLACERURGTHR .. ... . OUTRUT T0 CONSOLE e
003.314 311 1713 RET




BE . ... A e e e e
CONSOLE CHARACTER ROUTINES. 15:27742° 28-MAY-80
TR IOTURRURPRRRPRE ¢ L 0. <. JUP THE FOLLOWING IS ONLY A FORTION OF THE DYNAMIC RAM TESTI'! .,
1716 %
....... 003,315 353 A0 YO B X CHG e
003,316 174 1718 MOV AvH OUTFUT "MSH )
e ¢ TP
o 1720 % LD IXy Y9, 4 RETURN ADDRESS
....... 003,317 335,041 1721 DB ML DX M L L B
003,321 3246 003 1722 v Dyg.q T e
e TR
003.323 303 160 003 1724 INF OYEYT
....................................... b B R
003,326 175 1726 DY?.4 MOV AsL OUTFUT LSE
e TR
1728 % LD IXs0Y9.5 RETURN ALNIRESS
....... 003.,327...335..041. ... 0729 B L LI A M L s L I B
003,331 335 003 1730 oW 0Y9.5
....................................... b 72 & SRR
003,333 030 223 1732 JR OYEYT
e e e B R O PR
003,335 353 1734 ' DY9.5 " XCHG SAVE ERROR ADDRESS
....... 003,336,041 362 007, 1735 ... . BXL L HaMEB R L OUT T
1736
e e AT3T K Lo ... IX:DY9:8. . .......... RETURN AL R S S . . e
003,341 335 041 1738 DE MI.LDXAyMI,LIXE
....... Q03,343 350, 003, ... 0730 B DY
1740
..003,345.,.303.306, 007, 1741 ... ... JHE L DYMSG. ... ........... DU TR ST RING e
L MR BERE L BRTROELBTRIRE
....... 003.350...032.. ... .. 1743 DY%.8 LDAX. DL OUTRUT RAM CONTENT .
1744 : .
e 1745 % ... Lo IXsDYMEMIO ... .. RETURN AR E S i
003,351 335 041 1746 DR MI.LDXA»MI.LDXE
....... 003,353, ..360..003. .. ... 287 B O i s
1748
....... 0034350, 303, 160, 008 1740 R Y R T
1750
....... 003,360Q...076.007. ..., 17581 DYMEMLO MVI . AsA.BEL . BING BEL L s
1752
....................................... 753, X LYY 0. S L RETURN AR R S e s
003,362 375 041 1754 DE MI.LDYAsMI.LDYE
....... 003, 384, . R60 . 007, . 7T I B s
1756
....... 0034366 303 143 003 1707 I A
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2

e e 1T60 KK 10 ROUTINES, TO BE COFIED INTO AND USED IN RAMe .. .................ooiiiiiiiiiiiiiiiiiil
1761 %
....................................... 1762 ¥ ..., MUST CONTINUE TO 37774 FOR FROPER COPY. e
N 1763 % THE TARLE MUST ALSO BE RACKWARDS TO THE FINAL RAM
000,001 1765 IF +RAM.
....................................... 1767 ELSE
000,000 1768 ERRNZ 4000A~7~%
............... 1262
....... 0030370 .. oo AZZ0 U FRSROM . EQU. L K e
003,371 001 1772 DR 1 REFIND
... 003,372 000 . 1773 D ... O CTLFLG
003,373 000 1774 0] [ +MFLAG
....... Q03,374...000........oooo 1275 oo JBELL0 L ISEHOD
003,375 000 1776 LE 0 DSFROT
....... 0030376, 002 ..o 7770 BB L0 U REBL e
003,377 311 1778 DE MI.RET
000.001 1780 IF +RAM.,
....................................... 1782
000,000 1783 ERRNZ %-4000A
....................................... 1784 . ENDIE
1785

JojIuop




....................................... 1788  xkx  INITOX  EXTENSION OF INITO TO SUFFORT HB8 .. .. ... .................
1545 T e dNAOR L BRARERARE, B SRR AR BRI
......004,000 076 002 1790  INITOX MVI AyHB8BL.CK . . .. ...  ENABLE CLOCK ;
coqua02...072.202 1239 e A B RNABRE ERORI
....................................... LT ettt e e ot e e e e e e e et e e n e .
AL I SET UF ACE FOR EONSOLE EOHMUNTCRT LGRS s oo oo s s e
1794 % .
B TN ORI 40 TSR TP AU SET ITOTSHR LATEH RECESS B s s
.....004,006 323 353 1796 ... ouT SCoACEFURLLCR
004,010 041 101 004 1797 LXI HyBRTAR (HyL) =" BEGINNING OF BAUL RATE TARLE =~~~ ~~ iiiimrrrrmirrrrmmmsensemmeenenenes
....... 004,013...333.362........17298 ... ... INL... H88.8W . INRUT SWITCHES FOR DESIRED BAUD RATE . . . . .. ...
004,015 346 100 1799 ANI H88S. ER MASK FOR BAUD RATE SWITCHES ONLY o
... 004,017 017 L 1800, ............. RRC. SHIFT FOR A X2 FOR TABLE i,
004,020 017 1801 RRC
.. Q04,021,007 .l 1802............... S T
004,022 017 1803 RRC
....... L0 To T o e B 5 O & - ¢ O 1 1 2 TS
004,024 205 1805 ALD L ADD DISFLACEMENT FROM BEGINNING OF TARLE
....... 004,020, AT, . ABOG MO e e e
004.026 176 1807 MOV ArM GET MSB OF DIVISOR
....... Q04,027 323, 300 ... . 0808 L OUT B AR U It
004,031 043 1809 INX H GET LSE
....... 004,032, 176 A8 MY A
004,033 323 350 1811 ouT SC.ACE+UR.DILL e
....... 004,035...076, 003, ... 1812 . . MVI__ AsUC.BEW SET 8 RITS, 1 STOF BIT» NO PARITY .,
004,037 323 353 . 1813 ouT SC.ACE+UR,.LCR
........ Q04,041...076.000,....... 1814 ... ... . MVUL A0 o SET O ND INTERRUR TS
004,043 323 351 1815 ouT SC.ACE+UR . IER
....................................... B = - Y
1817 X WAIT A WHILE TO ALLOW THE CONSOLE RESET TO FINISH SO IT CAN
........................................ 1818 kL ACCER T THE FIRGT RO T i e e
v 1819 X
....... Q004,045...001.00Q.065...1820. ..............LXL . Be60000A . . AREROX e 100 M
004,050 015 1821 INITOX1 LCR c -
....... 004.001...040. 375, ... ... 0B IR N I T O L
1823
........ 004,053, . 020, 373, ... 3824 N INI T O
1825
....................................... ig§7“.:.“.n.”.INPNT”SNIICH.IOUSEEHIE.IOHBEGINNOEERQIIQNNOR.ﬂEﬂORY.IESI.”.“.”.”.”.”,N.”.“.“.“.“.n.“.”.”.”.
....... 004.055...333 362......... 1828 ... IN L HBBL S L BET ST CHE S
004,057 346 040 1829 ANI HB88S . M MASK FOR MEMORY TEST ONLY
....... 004.061...312..116..007...1830Q..............JZ ... RYMEM ... . IF. 1O FERFORM MEMORY TESTS .
1831 ‘
........................................ 1832, % .........REFLACE WHAT WAS ORIGINALLY AT THE JUMF WHICH GOT US HERE . . . . ..
1833 %
....... 004.064...021 371,003 . 1834 .. .. ... LXL . DyFRSROM . (DE) = ROM CORY OF FRS CODE
004,067 257 1835 XRA A
....... 004,070, 062 123 043 1836, . ... ... .. . 8TA AUTOR INITIAL AUTO ROOT FLAG e
004,073 062 066 040 1837 STA DATA INITIAL 3620 FORT DATA SAVE EYTE o

....... 004.076...303.003..000...1838 .. . JMF_INITO.O0 ... RETURN TO ORIGINAL COLE .

lojuop I zg




HTRES = HEG MORTTOR 609 G106, " = " e eem e s e o s s s e s ZeRnith Tots BUStEns  UNTX HEZHBY ‘Cioes ASSenblar - Pa
B U T AR S AR T BESHAYLEG
....................................... 1840 k% BRTAE — BAUD RATE DIVISOR TABLE e e
1841 % .
0040008 1842  BRTAE  EQU . K
1843 ’
....... 004,101...000Q.014. . ......1844 BR96 DB . 0s12 L B600 BAUD
004,103 000 006 1845 BR19.2 DE 0r6 19,200 EAUD
........................................ 1846 XER38.4 DR 0s3 . 385400 BAUD e
1847 XEBRS6.0 ' DE 0,2 547000 BAUD
........................................ BT S
000,004 1849 ', SET Xx/256
....... 000:0Q0Q.... ..., 1890 ..., ERRNZ BRTAE/2S56-. . ... TABLE MUST BE IN ONE PAGE . . . . . . . . . i,
18527 "¥kk SAVALLX "~ 'SAVALL EXTENSTON TO 'MAKE ROOM FOR A JUMF TO THE NMI HANDLER =~~~ e
....................................... D R 1 S
004,105 1854 'SAVALLX 'EQU X REPLACE 'OLL E€ORE "~~~ i
....... 004.10%...34%............... 4885 ... . FUSH ___H .. .. ... ... SET.ON STACK AS ‘REGISTER' . . e,
004,106 325 1856 FUSH ] SET RETURN ADDRESS
....... Q04,107,021 011 040 1857 . . XTI O L E L G s
004.112 032 1858 LDAX D
....... 004,113 303 151 000 1859 . ... . JME_ SAVALLR . RETURN TO OLD CODE e,




......................................... 1862 Xkxx NMI - NON MASKABLE INTERRUFT . . i,
1862, BRXK L NML Z NON MASRARLE INTERRURT. o
L. 1864 X NMI IS USED AS THE TRAF FOR ALL ILLEGAL FORT REQUESTS . ... . .. ..
196d. % .NML.IS USER 03, THE. TRAF. FOR.ALL ILLEGAL FORT.REQUESTS
1866 X FORT ADDRESSES TRAPFED ARE:
......................................... 18es. oo FORT ARDRESSES TRARPED ARG
1868 X IN 360Q FRONT PANEL KEYROARD INFUT
e R e N B RNEE BEREREL st
1870 X OUT 361Q FRONT FANEL DISPLAY CONTROL
........................................ DT T A LN A S T S e T P
........................................ 1872 % ... QUT 3730 CONSOLE CONTROL FOR AN 82514
: e X OUT 730 CONSOLE, CONTROL FORANLBEDIA
................... LB K
..................... PPty HESE BORT HEHUESTS ARE RESFONTED T NS FALLOUGE e oo
1876 % :
........................................ B K e
......................................... 1878 % ... NOFRONT FANEL SWITCHES ARE FRESSEDN . ... ... ... .
fgge e TR AR LA DRRARRL AR AIRTRRS
1880 * OUT 360Q MOVES EIT 6 (CE.CLI) TO BIT 1, AND
........................................ LRBL g O O GOy CTRUBRTED s 10 HIT G0 AN oo et
.. 1882 K OUTFUTS THESE EBITS TO FORT 362Q T0
...................... 1682 .% e T RS U BT T O O T TERRUBTE oo reeemeereneaneeenans
1884 X ,
........................................ L e UTHOTS U 5610y $750y AN K5 JUST RETURN o weeeeereememee e,
1886 %
e BB K CNEUTS FROK 341005 5730, AND 3740 KETURK WITH (AY b+ e
........................................ 1888 X ... JOUINDICATE AN EMETY BUSS.
1888 X TOLUINRTCATE AN BIETY L BUSS.
........................................ L0 K e e
1879..% N RGN T,
....................................... 1892 K e
1852 % LT RGRE L
B K e e g R R B AR Tk
......................................... 1898 X BSES ™ CAS ORLY TF S FAKTNGS RN TREBUT o oo mmem e oot
........................................ BB
T
....... 004,116 343 . ... 1898 NMI _ _XTHL .. ... GET RETURN ADNRESS FROM STACK . . .. . .
004,117 042 064 040 1899 SHLD =~ NMIRET SAVE FOR LATER USE W~
....... 004,122 343 ... ...........1900 . ... XTHLO .. FUT RETURN ADDRESS BACK ON STACK . .. . ...
1901
....... 004,123 345 ... 1902 PUSH W ... SAVE REGISTERS ...
004:123.. 343 1902 FusH...k e e
....... 004,125 365 L B904 PSR Bl e ¢ g e e e e e e et
004,126 107 1905 MOV ErA SAVE (AY TFRTOR TO 1/07 77T
....... 004,127 052 064040 1906 . . . .  LHLD . NMIREY _ _ GET RETURN ADDRESS . . . . ...
004,132 053 1907 ICX H BACK UP 7O FORT # WHICH BOT US HERE W~ 7 7 i rrrmmemeseeeeeeeeee
....... 004.133 176 ...........1908 MOV aeMo o BET RORT
b0 MO B L BRRRERE
... 004,134 376 360 1910 .. CRL....... 3600 R L o PP UPUUUPPPPPRPPOS
004:134.. 376 349 1910 o oo Tk 540 T
1912 ‘
e AR ORT REFERENGED WAS 3410, 5955 BR GyHa e
1914 %
....... R TAG 36 aKi 1914 EFi A AR BURE FORT XS CEGRL T
004,142 050 010 1916 JR Z/NNI0,5 IF LEGAL
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CHTRES - HES HONTTOR * $0¥. 0Ly 0u, e R R Jenith DEtE SestEns UNYR HE/HEY Cross AESenbIar PA
HB88/HB89 NON MASKABLE INTERRUPT 151273145 28-MAY-80 T
........ 0044144, 376 372 . AR R BT e

004,146 050 004 1919 JR ZyNMIO.5
........................................ B AP
004.150 3746 373 1921 CPI 3730
........ 004,152 .040.062 . .....1922 . JF O NZHNMIZ.S . IF NONE OF THE ABOVE, EXIT ... ...
1923
....... 004,154 053 . ... ...1924 NMIO.5 BCX _  H . ... FOINT TO IN/OUT INSTRUCTION . ... ... ...
004,155 176 T192% MOV ArM SEE IF INFUT OR OUTFUT
....... 004,156 376 323 1926 BB MO e e e e e
004,160 050 054 1927 JR ZyNMI2,5 IF OUTFUT, JUST EXIT
1928
004,162 376 333 1929 CFI MI.IN
....... 004,164,040 050 . ... 1930 . .. JR_ . NZ,NMI2,5 . IF NOT INFUT EITHER, ILLEGAL SO EXIT .. . ... ...
1931 -
....... 004,166 361 .. ... 1932 L FOR L RSW L RESTORE FLAGS. e
004,167 076 000 1933 M1 As0 ELSE» RETURN LIKE AN EMPTY BUSS
....... 004.171...030.044 ... 1934 L JdRUNBIS BRI
1935
....... 004,173 053 ..........1936 NMI% _ DCX  H.. ... FOINT TO IN/OUT INSTRUCTION . .. ... ...
004,174 176 1937 MOV ArM GET I/0 INSTRUCTION
....... 004,175 376:333 . 1938 L CRL ML IN N e e
004,177 040 005 1939 JR NZyNHT1S IF NOT “IN®
1940
....... BOA T HOL  BET T B B T RESTORE FLABE T
..004.202...076.377......... 1942 . MVI ... CIRTRIR RSN NN SHOW *NO KEYS FRESSED. ... ... . e
004,204 030 031 1943 JR NMI3 EXIT
....................................... Oy PP
004,206 376 323 1945 NMI1.5 CFI MI.OUT MAKE SURE INTRUCTION IS AN 'OUT*
....... 004.,210.040.024 ... 1846 . JIR.UNZONMIZAS IR NOT
1947
....... 004,212 170 ... ... 1948 NMI2 MOV . AyE ... ... BET OUTRUT DATA AGAIN. ... ... ...,
004,213 346 120 1949 ANI CE.CLI+CE.SSI ~ MOVE CLOCK INFO TO EIT 1
....... 004,215 017 AT R
004,216 017 1991 RRC
....... 004,217 087 AT R
004,220 017 1953 RRC
....... 0040221 017 AT RR G e
004,222 070 001 1955 JR CsNMI2,2
....... 004.224. 074, ... 09968 N B e e
004,225 041 066 040 1957 NMI2,2 LXI HyDATA OR WITH THE BYTE IN RAM
....... 004.230 266, ... A998 . ORALUM L BERORE OUTRUT IT e
004,231 323 342 1959 ouTt HB8.CTL SET IN HARDWARE
....... 004,233 346,374, 1260 . ANLL L LRLIIE00B.
004,235 167 1961 MOV Mrh
........................................ - O eSO PUPIPRPPRR
004,236 3b1 1963 'NMIZ.5  FOF FSW RESTORE (ArF)
1964
664 557 301 1o s CF TR T PRSPPI
....... 004,240 341 . AR06 RO e e
1967 % RETN Z80 RETURN FROM NMI
004.241 355 105 1968 DR 35501050
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GE =2 SRR e e
"SUFPORT ROUTINES & EOOT DEVICE ROUTINE 15527146 28-MAY-80
........................................ 1971 X%k ATE - AUTO BOOT ROUTINE CONTINUE e
1972
....... 004,243 167 ... 1973 ATE MOV O MaA . SET AUTO BOOT FLAG .
004,244 076 012 1974 MUT A»10 SET TO AUTO EOOT ROUTINE
....... 004,246 315 092 003 1070 L CALL LR
004,251 021 2127001 1974 LXT Ii» AUTORO SET AUTO ROOT ROUTINE
....... 004,204 030 016 1077 R BT K
004,256 1979 ORG 4256A
........................................ 1980 %% BOOT H-17 OR ZA47 ENTRY FOINT FOR HO8
1981 %
........................................ L K RN RY NN e e s
1983 %
........................................ 1984 X . EXIT.. . CDE) = NORMAL BOOT. ROUT INE. AR S . e e e
1985 %
......................................... L B8 X U USE S AL
1987
....... 004,256 ..041 234 006 1988 EOOT ..  LXI . HiMSG.RT. ... . . . COMRLETE BOOT MESSAGE. e i,
004,261 3157100 006 1989 cALL TYFMSG
....... 004,264 076 012 1000 M L AT O
004,266 315 052 003 1991 cALL LRA. GET LOCATION OF USER FC
....... 004,271 021 261 001 1992 . LXI DeNBOOT . . .  SET ITS VALUE TO THE NORMAL BOOT ROUTINE ... ... ... . .. i,
004,274 163 1993 RHOOTX MOV MsE
....... 004, 270, . 043, DA I
004.276 162 1995 MoV Ms i
........................................ L . o
004,277 303 063 000 1997 JMF GO, 0o IT
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BE ... g PP PP RN
TIME OUT FOR BOOT 1572714777 28-1nAY-80
........................................ 2000 kx . TMOUT = BOOT CONE TIME OUT ROUTINE e
2001 %
........................................ 2002 x_ ... . TMOUT IS ENTERED FROM TIMER INTERRURT EVER 100 MS. ANDLIT WILL . ...
2003 % EXIT: IF BOOT SUCCESS THEN TIMER OFF.
........................................ 2004 X .. ... LIF 15 SECONDS TIME OUT AND. BOOT. IS NOT SUCCESS YES. ... ...,
2005 % THEN ABORT BOOT 747 & TO MONITOKR LOOF
........................................ 2006 K W IELSISS 8 35S THEN RECBOOT
2007 %k '
........................................ 2008 X ... ENIRY: (THMEG) = 1 IF THE TIME OUT IS FOR Z47 e
2009 % ="0 IF THE TIME 0OUT IS FOR Hi7
........................................ 2000 K BT NN e
2011 X
........................................ 2012 % . USEi_ . ALL (WHEN RETURN, ALL REGISTERS ARE RESTOREID . .. .. ...
2013
....... 004,302 ... ...l 2084 THOUT L ERU K et et ee et e et ettt e e e e e aes
004,302 333355 2015 IN SC,ACE+UR.LSR INFUT ACE LINE STATUS REGISTER
....... 004.304 346 001 .. . ..2016 . ANI_ MC.DR ... ... . SEE IF THERE. IS A.DATA READY.. ...
004,306 050 011 2017 JR Z»THOUTA4 CHECK IF IT IS <DELETE:
T
004.310 333 350 2019 IN SC.ACE+UR ., RER INFUT DATA FROM KB
....... 004,312 346 177 .. 2020 U ANLL L OLAIALAAR LIS T RREL R
004.314 376 177 2021 CFI A.DEL
....... 004316 312 171,002 2022 ... JZ O NODEV I IT ARORT OTHE BOOT
2023 %k ELSE IGNORE THE INFUT
....... 004.3a1...041 121 041, 2024 THOUTA LXL . HeTMEG
004,324 176 2025 MOV ArM
....... 00 s BT L B0G AN e e
004,326 010 2027 J0: MIEXAF SAVE Z FLAG )
..004.337...Q72.033.040,.,.2028 ... LDALLTICCONT. ..o L O
004,332 247 2029 ANA A SET ZERO FLAG
....... 004.333...040.024 . .2030 R NZTMOUTR U NOTUING 0. T SECOND
004,335 043 2031 INX H SET TO MYCNT
....... 000.000. ... ................2032 . ERRNZ  MYCNT-TMFG=1 . .. .. HMYCNT HMUST FOLLOW THEG. . ... ...,
004,336 064 2033 INR M INCREASE THE COUNT FOR 0.5 SECOND
....... 00 337 178 B0 O e e
004,340 376 036 2035 CFI 30 CHECK IF MORE THAN 15 SECOND'S
....... 004,342 332.171,002.. 2036 ... ... JNC O NODEV o NDUDEVICE T
004.345 336 007 2037 TMOUT1 SEI 7 IS IT 3.5 SECONDS?
coe....004,347 070 010 . ... 2038 ... AR SR CrTHMOUT2 IR NOTy WAL
004,351 040 372 2039 CUTUR NZy THOUTT CHECK MORE
....... 004.353:. 010, . .. 2040 DR e e
004.354 302 063 002 2041 JNZ RETRY IF IT IS Z47, THEN RE~ROOT
....... 004.357...030,.002 ... 2042 .. ... JR O THMOUTI LTS Ho17y CONTINUE IT CLOGK RQUTINE ...
004,361 010 2043 THOUT2 DB MI EXAF CHECK IT IS Z47 OR K17
....... 004.362 300 . ... .....2044 . RNZ i JZAT THENCRETURN
004,363 ' 303 031 0342045 THOUT3  UNMF CLOCKTY CONTINUE Hi7 CLOCK ROUTINE
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SUEM INFUTS A MEMORY ADDRESS FROM THE CONSOLE AND

TENTS.

ONITOR. IF A SPACE IS TYFED»
ENTS ARE DISFLAYED.

THE PREVIOUS MEMORY LOCATION ANLDI CONTENTS ARE DISFLAYED,

TIYFED, A BYTE IS ENTERED AN FLACEDR AT THE

INFUT FIRST CHARACTER
IF A RETURNs EXIT

B e

ECHO HYFHEN
FOINT TO FREVIOUS ADDRESS

....... 004,370 .. .............=2048 ORG 43704 . . ...
2049 k% SUEN = SUESTITUTE MEMORY
2050 %
20517 °X
....................................... 2052 % .. . THAT ADDRESS AND' ITS CON
2053 'k CONTROL RETURNS TO THE
....................................... 2054 % . MEMORY LOCATION ANDI CONT
2655 % TYFEDy
....................................... 2056 % . ... IF AN OCTAL CHARACTER IS
5057 X CURRENT MEMORY LOCATION.
........................................ 2088, K
2059 X
....................................... 2060 x . ENTRY NONE .
2061 % EXIT NONE
e i 2062 % USES. ... .. AsEsHsLoF
2063
e B0BA
004.370 041 201 006 2045 SUEM LXI HyMSG.SUE
....... 004,373 315 100 006, 2066 . . .. .  CALL _ TYFMSG . . .. ...
004.376 315 150 005 2067 CALL TROC
....... 005,001,320 .. ........2068 . RNC ...
2069
....... 005,002 041 003 040 2070 . .. . ... LXI .  HsIOWRK+1 . .
005,005 0246 015 2071 MVI I'sA.CR
......905,007 315 062 003 2072 . .. .. ... caLL .. .. I0A ...
005.012 353 3073 XCHG
....................................... 2074 g
005,013 "315 313005 2075 SUEM1 T CALL TO0A
....... Q05016 176, .. ...........2076 . ... MOV . oAsM
005.017 315 343 005 2077 CALL TOE
....... 005,022...076.040,,.,.....2078 . MVI _Asl
005.024 315 302 003 2079 caLL wce
......... -1 -
005,027 315 301 005 2081 SUBM2  CALL 10c
..005.,032 ..322 075,.005,..2082 ... ... JINC SURMZ ... ..........
2083
....... 005:,035...376.040,........2084, ... ... . CFL . . .0l 0
" 005,037 302 046 005 2085 JINZ SUEM4
....................................... A0, e
005,042 043 2087 "SUBM3 T INX H
....... 005,043,303 .013 005 2088 ... . . .. JMF .. BUBML ... ... .........
2089
....... 005,046 . 376 055, .. ... 2090 SUBMA  CRL . ./=/ ... ...
005.050 302 062 005 2091 JINZ SUEM6
2092
"""" 005,053 "315 302 003 2093 SUBMS T CALL T Twee T
....... 005,096,093 ... 2094 . . ........BCX . Ho o
005,057 303 013 005 2095 JMF SUEM1
2096
005,062 376 019 2097 'SUBMé T CFI AVCR
....... 005064310 ...........2098 . RZ e
2099
.......005.,065 076 007 ... ... 2100 ... MVI . AsAGREL
005,067 315 302 003 2101 cALL Wcce
005,072 303 027 005 2102 JMF SUEM2

J0}UO l 89




Uy SO PP
SUESTITUTE MEMORY 15127149 28-MAY-80 B
....... 005..07%...066..000.........2104. 8UBM7 . MVI .. MsO ... . ZERO BYTE TO BE BUILT .
2105
....... 005,077...315.302.003 ... 2106  SUBMS _ CALL . WCC ... ... ... . ECHO OCTAL CHARACTER ... .. ...,
005,102 346 007 2107 ANI 00000111 GET BINARY VALUE
....... 005,104,137, ... L2008 MOV A LBAVE L RARTIAL
005,105 176 2109 MOV ArM GET CURRENT
....... 005.106...007. ... B0 URLE L MAKE ROOM FOR NEW CHARACTER.
005.107 007 2111 RLC
....... 005.110...007.........o. RLE2 R e e e ettt a e aas
005,111 346 370 2113 ANI 11111000E TOSS FREVIOUS LSE
....... 0050113243, ... L2004 L ORA LB ADDUNEN. e
005,114 167 2115 Mov MrA SAVE NEW TOTAL
....... Q05,115...315..301..005.. . 2116.. . SUEMY. .. ..CALL.... . .T0C .. ... ... . INPUT NEXT CHARACTER .
005.120 322 077 005 2117 JNC SUEMS IF OCTAL
....................................... e e e
005,123 376 040 2119 © CFI . SFACE?
....... 005..125...312..042..005...2120...............JZ........ . SUBMZ................IE. SPACEs. .IUSFELAY. .NEXT . BYTE. ...
2121
....... 005.40130...376.,058........ 2122 .. L BRT LT HENUBT L
005,132 312 053 005 212 Jz SUEMS IF MINUS» DISFLAY FREVIOUS
....................................... e 2 PP
005,135 376 015 2125 CPI A.CR RETURN?
....... 005337, 3000, oL RIRG W RZ TR RETURN EXIT.
212
....... 005,140...076..007.........2128............. . MVL ... @e@BEL. ... BERSEr DING U BELL. o
005,142 315 302 003 2129 CALL wee
....... 005.145...303..115..005. .. 2130............. . WJHE LUSUHBNM? o L TRY BRI e
2133 kX IROC - INFUT A RETURN OR AN OCTAL CHARACTER
....................................... e S PPt
2135 X IROC INFUTS A CHARACTER FROM THE CONSOLE AND WAITS UNTIL IT
....................................... 2136...%......... .RECEIVES EITHER .A .VALID .OCTAL .CAHRACTER .OR. A . CARRIAGE RETURN ... ... ...
2137 %
....................................... AL, K ENTRY NN e
2139 * EXIT (A) = INFUT CHARACTER
....................................... 2140 . % . JELE BETIE CHARACTER. IS 0CTAL. ...
2141 % USES ArF
....................................... B e
2143
....... 005,.1570... 315..242..003.. . 2144 IROC.... .CALL . RGE.. ... ... INFUT CHARACTER ...
005,153 376 015 2145 CFI AJCR RETURN?
....... Q09.155...310. ... 2080 R IR AL R
2147
....... 005, 156..376.060.....,.. 3148 . L BE T O O
005,160 332 166 005 2149 Jc IROC1 IF < OCTAL
....................................... B e et
005,163 376 070 2151 CFI ‘8’ > 87
....... 005160, 330 B2 L RC IR B AL
2153
....... Q05,164...076.007.........2194 IROCL. . HVI. .. AyA.BEL ... . ELSEs RING BELL
005,170 315 302 003 2155 CALL wce :

,,,,,,, 005.173...303 150 005 2156 JMF IROC TRY AGAIN
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MTREO = HEG MONTTOR 09 G100, 75  rerrr s e e s e s ettt Zerith Dats Sustans UNTX HE/HBY Cross Aesenbler FaA

2159 %
....................................... 2160 x I0A1 IS A CONTINUATION OF XIOAX AND' INFUTS A SFLIT OCTAL ADDRESS . . . T
’ 21617 % WITHOUT REQUIRING LEADING ZEROS ST e
.................................... L K e r e e s e e et et e h g ta e e e ns e
e 2163 % ENTRY (HyL) =" ADDRESS '+ 1" WHERE 'INPUT ADDRESS IS TO BE FLACED ~~W 5 W irirrrirrrmrrmrmmemersemese
........................................ 2164 x84 = FIRST OCTAL CHARACTER IF ‘C’ IS SET .
2165 % EXIT CILE) = INPUT ADDRESS W~ T e
........................................ 2166 X .. 8A) = LAST OINFUT CHARACTER . .
5199 % s A AR L AT BRARAEIER L
......................................... B
2169
c.....008.176 305 . 2170 10A1 FPUSH B SAVE (ByC) . e
005,177 102 2171 MOV EyD (B) = TERMINATION CHARACTER
e 005,200, 345 ... 2172 FUSH...... o SAVE ADDRESS WHERE INFUT IS TO . BE FLACED. . ... ... ... e, .
005,201 041 000 000 2173 LXI HyO SET NEW VALUE TO ZERO
........ 005,204 . .324 262 0032174 I0A2 CNC. . RCGC ... ...............IF CARRY SETy FIRST CHARACTER IS IN ACG. . . ... . ... .. i,
005,207 376 060 2175 CFI ‘0’ MAKE SURE CHARACTER IS OCTAL
........ 005,211 332 242 005 2176 L JC L IOAS I O T AL
2177
........ 000, A 376 070 LT8O LB e
005,216 32272427005 2179 JINE 10A3 IF 5 OCTAL W e
: 2180
005,221 315 302 003 2181 CALL. wce ECHO OCTAL CHARACTER W iiiimmmmmmmmmmmmiimmmmmmmmmrmmmmsommmsseress
ee....005.224 346 007 .. 2182 ANI . 00000111k . GE T BINARY VALUE L
005,226 365 2183 FUSH FSW SAVE NEW CHARACTER VALUE
e 005,227 091 L 2184 L. DAL Ho SHIFT THREE T0 MAKE ROOM FOR NEW CHARACTER .. ... .. ... ... ... .....ccc........
005.230 051 2185 DAL H
........ LT B 3 s 8- - S L | N . AT
005,232 365 2187 FUSH FSW SAVE CARRY FROM DA
....... 005,233 321 . ........2188 0RO D U8BAVE FLAG RESULT IN E
005.234 361 2189 FOF FSW RETURN NEW CHARACTER VALUE TO (A)
005,335,205 ...l 2190 ... apn L
005,236 157 2191 MOV LyA
....... 005,237,303 204 005 2192 L JME L I0A2 U SEE IR MORE CHARACTERS
........................................ I0A3  CMP B U TERMINATING CHARAC T E R T
Jz 10A4 IF EQUAL
MUT AsA EEL ELSEs DING EELL
Q...315 302,003 2198 ... ... ... CaLL...... WCC. . T TR
sTC TRY AGAIN
..................................... O
JHF 10A2
.............................. e N OF  TRFOTS BUT VALUE TR HEHGRY AT BXTT 7 o s e oo
10A4 caLL wce ECHO CHARACTER
Moy Iy A LAST CHARACTER TO Il
............................................ FOF  FSW L RSW) = RESULT OF DAL
005.266 174 2209 MOV ArH MAKE (HY INTO SPLTT OCTaL ~~ s st e

005,267

XCHG (IyE) = INFUT ALDRESS

JOJUON 0 L




A

HTRES = MO MORTTOR 0%, GL 00, " T  rr s e r et e s e ettt Sarith Bty EustEns UNTX HE/HAY Croes ResenbBIer  Fa
L
SUFFORT ROUTINES I0A1 195327150 28-MAY-BO
e 905,273 341 L 2214 FOF L Ho (HoL) = LOCATION TO FLACE THIS ADDRESS ... ...
005,274 162 2215 MoV Ms Il
e Q05,275,053 L 2216 nex....... H e
005,276 163 2217 MOv MsE
e Q054277300 2218 FOF.......] B RESTORE . (Bl
005,300 311 2219 RET
........................................................... O N
........................................ 2R2L. kL I0C S INRUT QCTAL CHARACTER ..o e
2222 %
............... 2223 X .. O
2224 % ENTRY  NONE
........................................ 22320 K L EXKIT A INEUT CHARAC TR, L e
2226 X ‘C’ = SET IF CHARACTER NOT OCTAL
........................................ o L
2228
................................... T
005,301 315 262 003 2230 I0C CALL RCC INFUT CHARACTER
....... OB T L . 0 A N
005,306 330 2232 RC IF CHARACTER < OCTAL
........................................ T 0 PPt
005,307 376 070 2234 [ ‘8’ CHARACTER » OCTAL?
....... 0QG. 311 . 077 .. ... 2230 L GNMCL L SBTE BREATER THAN
005,312 311 2236 RET
........................................ 2238 %% L T0A S TYRE OCTAL AIIRESS e
2239 %
........................................ 2240 % ..., 704 QUTFYTS T0 THE CONSOLE A CRLF: THE SFCECIFIER ADDRESS ANL. A BFACE . ... .........................
2241 %
....................................... 2242 % ENTRY . (HyL) = ARDRESS.TO BE DISFLAYED
2243 % EXIT NONE
........................................ e O 1213 1 S P
2245
....................................... e S
005,313 076 015 2247  TOA MVI ArA.CR CRLF
.. 009,315,315 . 302.003 .. 2248 L CALL...... G e e
005,320

.. 003,322

005,326
........ 005,331 175 220 Oy
005,332
....... GO5 HAE G GG T ARG T O A g e s
........ 005,337,315, 302 003, 2008 ALl M
005.342 311 2259 RET
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GE 57
SUFFORT ROUTINES N TOR 15:27:5128—HAY—80 .................................................
......................................... 2261 k% . JOB - TYFE OCTAL BYTE
B T T e s
........................................ 2263 % .......TOB OUTFUTS TO THE CONSOLE IN OCTAL, THE BYTE IN &
25474 T e R T R T e e
e eeeerrree ... 2265 X ENTRY | (A) = BYTE TO BE QUTPUT
.................. 5563 * .. EXITNONE BRI R A I T T T T T T U
2267 % USES ArF
....................................... 2268...
2269
....... 0050.343305..2270TUBF_US“B..
...005.344 006 002 . 2271 MVI B2 NUMBER OF CHARACTERS - 1
...... 0050346.117 - . 2272. R Cyﬁ . SAVE URIGINALBYTE
005,347 267 2278 ORA ... Ao ASSURE 77 2 ZERD o oieiiiiiiice e iereiennns
....... 005.3500372274 EAK L
005,351 037 2275 RAR SHIFT TOF BYTE TO LSE
....... 06503520372276 . . CURAR . . . B T I
....... 005,353 037 ... .......2277 TOBL _ RAR ... SHIFT MIDDLE BYTE TO LSE |
005.354 037 2278 RAR T e T e e s
005.355 037 2279 RAR
....... 005 3588 " 3A4 007 A0 T T AN T 00000 L IR T MASK R AL GG T e e
005,360 366060 . 2281 ORI 00110000F MAKE WHOLE ASCII
...... 00503623153020032292CALL“CCOUTF'UTTOCDNSOLE
005.365 171 2283 MoV AsC GET ORIGINAL EYTE .
....... OOS.’3660052284{ICRB
e 005,367 302 353 005 2285 ... INZ TOBY i, IF SECOND BYTE STILL NEEDS TQ BE OUTFUT
BT e s e T T T e e
005.372 346 007 2287 ANI 00000111K ELSEr OUTFUT LAST CHARACTER
....... 005'374366060 2288 Ceeaaeene ORIOOIIOOOOB“'..
....... 005,376 315 302 003 2289 LLBALL o MeC e
006.001 N 301 ..... 2290 ............ F‘OF'. BT e
....... 006002 3Ly B2k R e e
........................................ '2293**UCR—UAITFOF\'ACAF\'RIAGERETURN'
....................................... B K .
' 2295 %k WER INPUTS CHARACTERS FROM THE 'CONSOLE 'UNTIL ‘A CARRIAGE RETURN ='W i ririrrrirrrorrmrsrmermssrssmreneee
........................................ 2296 X ... TS.RECEIVED AND THEN ECHOS & CRLE
GG T T R R e
....................... 2298 K e PR :
................. 2299 * e ENTRY NONE et rhetaser ettt
........................................ 2300 K BRI NN
5301 X USES Ay T
2302
........................................ 2,30,3
....906.003 315 262 003 2304 MWCR | CALL RCC i INPUT CHARACTER
cees 06&.008 356 018 549 ePi A.Ci"\: .......................................................................................................
...... 006,010 040 371 2306 IR NZIMCR I N A R e
By R e e s e e e e e
....... 006,012 315 302 003 2308 CALL  WCC . ELSE, ECHO CR
006.015 076 012 2309 MVI AsALLF LINE FEED T ey
006.017 315 302 003 2310 CALL Wwec
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TREO L TG HONTTOR  BO% G4 w00, T e r et et erith BELS SustEns UNIX HE/HEY Cross ANSEnbIar A
SUFPORT ROUTINES DAT 152751 28-MAaY-go Tt
........................................ 2313 XK AT o L DAY A BRYTE QU R T T . Z 8 e s
2314 X
........................................ o 3 ST SN =% ) 5 (AN 0 TR - A I G o8 1 1
2316 X%
........................................ 2317 kL EXIT A = BY T T DU U e e
2318 X% () = S.,DTR
........................................ b B . S SR
2320 X USE$ AFy D
........................................ b2 3 R S
006,023 23227 DAT EQU p's
....... 006,023 026 200 ... ..2323 .. ... MVI _ DsS.DTR .. ... ...................SET MATCH CONDITION TO DATA TRANSFER . . .. ... .....................
006,025 030 002 2324 JR COM1 REQUEST EIT
........................................ 2326 K% . COM. o OUTRUT COMMANIL BYTE T 0. 287 i e
2327 X
........................................ 2328 kL ENTRY S A = COMMAND Y T e
2329 X
......................................... 2330 kL EXIT A = COMMAND BY T E e
2331 X% () = S,DOON
........................................ B K e
2333 X% USE? AFy I
............ 2 .3 U
006,027 2335 COM EQU X
....... 006.027...0264.040........2334. ............ VL. . ... IS, DON. ... U SET MATCH CONDITION T ANE BRI i
006,031 365 2337 COM1 FUSH FSuW
....... 006,032 . 315.170.006.. 2338 WIDONL CALL . INe................................READ CONTROLLER STATHS. REGISTER ... .......c. i,
006,035 242 2339 ANA D GET MATCH BIT ONLY
....... 006,036...050 372 ....... 2340 ... ... WL UZoMTRONL IR ND MATCHy WA
006,040 361 2341 FOF FSu
....... 006,041 315 146 006 2342 . .. .. . .CGALL OUTi. .. . .. .............0UTRUT THE BYTE TO THE DIATA FORTY . . .. ...
006,044 . 311 2343 RET
....... 006 040, BT L ORG L B0 A e e
2346 XX HRNX - HORN EXTENSION ROUTINE
........................................ 237 K e e
2348 X THIS IS AN EXTENSION TO %HORNX TO MAKE ROOM FOR A JUMF
........................................ e 2
006,045 056 011 2350 HRNX MVI L»#CTLFLG
....... 0064047, 163 ... ... ... 23591 . MOV MaE L TURN DR HORN
006,050 321 2352 FOF D
....... 006, 0L BAL 2B RO H e
006,052 311 2354 RET ’

[onuon




GE...... g P
SUFPORT ROUTINES NOISE 15327152  28-MAY-80
....................................... 2356 Xk UNOISE - DING BELL ON CONSOLE e
2357 *
e L B398 X THIS 1S .A MODIFICATION TO ALLOW THE H88/HB? TO USE THE CONSOLE . BELL.....................cil.
- 3359
...... 006.033...076,.007, ... 2360 NOISE MYL _  ArABEL
006,055 315 302 003 2361 CALL ucc
...... 006,060, 303,140 002 2362 . JMF_CHORN o CONTINUE WITH NORMAL HORN DELAY. ... ... ...,
2364 KX ouT. - OUTFUT EYTE TO Z-47
....................................... B K e
2366 % ENTRY: (A) = OUTFUT BYTE
....................................... BB, K
2368 X EXIT!  NONE
PP B9 K
2370 % USE: NONE
....................................... 3 G PPN
006,063 2372 0UT. EQU X
...... 006,083 300 . BB R B e e
006,064 107 2374 MOV’ EsA SAVE THE OUTFUT DATA
...... 006.04%...072 120,041, .. 2375, _.......... . LDA LLBRRIM L BET RORTLAIDRESS
006,070 117 2376 0OUT.1 MOV CrA : SET TO REG C
...... 006,071, 470 ... L8377 MOVLLARR LU BET OUTRUT BYTE DATA RACGK
2378 X out (C)sA OUTFUT BYTE
...... 006,072 305, 171, .. 337 B B R
006,074 301 2380 FOF
...... 006,075, 310 L RBBL R
006.100 2383 ORG 61004
...................................... 2384 Xk U TYEMSG - TYPE MESSAGE . T0. CONSOLE
2385 x
..................................... 2386, X ... . TYFMSG. QUIFUTS. AN . ASCIL MESSAGE .FROM. MEMORY. TQ.THE GONSOLE ... ...,
2387 UNTIL A NULL IS SENSED
..................................... b1 I S PSPPSR PU PSP ORPPR
2389 X ENTRY  (Hs,L) = ADDRESS OF MESSAGE
..................................... RI0... k... EXIT NN e
2391 % Uses ArHsLsF
...................................... B e
2393
..... 0064100, 176 .. .. ..., 2394 TYFMBG. MOV AeM L GETLCHAROETER
006,101 267 2395 ORA A SEE IF A NULL
e 004¢102..310............... W6 RZ L R 0 L
2397
..... 006,103 315 302 003 2398 . .. CALL WCC _ . . ELSE QUTFUT CHARACTER TQ CONSOLE ... . ... .. ...,
006,106 043 2399 INX H FOINT TO NEXT CHARACTER
..... 0064¢107...030..367......... 2800 ... JRUTYRNSG L AUTEUT I
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MTR89 - H8% MONITOR "#0%.01.,00, ~ 1 iiiiriiimiiirrrrirmrrimmmimmmiia e Zenith Datad ‘Systéems UNIX HB8/HB? Cross ‘Assembler " FA

B 80 6 P S A LAY LR T
........................................ 2402, XX ... . .. MSG.FR - MESSAGE FOR MONITOR FROMET ...
ZA0Z . A MPGER 7 MESSARE FOR MOMITOR EROMEL o
......................................... 2404 kL ORLE s H s
A8 B BB L
........................................ B e
006,111 015 012 040 2407 MSG.FR DE AWCRYACLF, Y TTHY Ay
........................................ 2409 .. %% ... RIELCK . = INFUT A BLOCK  FROM. 87 e
2410 %
......................................... 2411, ... ... RDBLCK  READS IN A BLOCK FROM THE DISK CONTROOLER . .. .
2412 %
........................................ AL R K L ENTRY
2414 x HL = LOAD ALDRESS
........................................ RALE . K B E OUN T
2416 X C = SIDE/UNIT/SECTOR
........................................ = S S PP
2418 % EXIT:  NONE
........................................ A K
2420 X USES:  ALL T
........................................ B O O
006,121 2422 RDOELCK EQU x T
........ 006.121....074.Q07......... 2423 RIN. ... MU A R A e
006,123 315 027 006 2424 CALL coM SENDN THE COMMAND ~~~~~~ W i
....... 006,126,257 cvvevne 226 L UXRAL AU RBR TRACK O .
006,127 315 023 006 2426 CALL DAT SEND IT TO DISK Wi
....... 006,132...171 oo L2427 MY A RDAD SRR /ZUN LT SR C T OR
006,133 315 023 006 2428 CALL DAT SEND' IT TO DISK
......................................... A, e
006,136 315 067 001 2430 RD2 CALL FIN INFUT A EBYTE FROM DISK
....... 0064141 .. 187 oo 2430 LU MAY ML UBTORE D IN BURFER
006.142 043 ) 2432 INX H RUFFER TO NEXT ADDRESS 1 i
........ 0064.143...020. 371, ........ 20833 AN R
006.145 311 2434 RET CONTINUE =~~~ 7
........................................ 2434, X OUTL,. ...~ QUIEUT. BYTE 0 FORT  CRRIM L) e
2437 X
........................................ 2438, . K . ENTRY A OUT R RO T
2439 X
......................................... R0 .k o EXI T NONE ..
20 K BKRTE MO
........................................ AAA kUSRI UNONE
AAAZ K PR NORE
........ Q064186. .. coeveennniin L RRAA L OUT Ly ERU K
906,146 .o 2444 e IR LI L T T TP TP PN TIPSR
........ 0Q6.0,347...107............... 2446 . ... MOV BsA . ...................SAVE THE OUTFUT DATA
006,150 072 120 041 2447 LDA FRIM GET FORT AQDRESS W W T
........ Q04,153...074............... 2448 INR A ‘SET TO (FRIM+1)




L X~ T PO
‘SUFFORT ROUTINES N, 15827753 28-HAY-BO
....................................... 2451 %k INLe o INFUT BYTE FROM CFRIMEL ) B ORT i
452" K
....................................... BAG K L ENTRY L NONE
24547 X )
....................................... BAG T K BRI A I U T B T e
2456 X
e 2487 XL USE: ... L O RPOOTR
2458 e
....... 0060158, . e B80T L INL e B K
006,156 305 2460 , FUSH K
....... 006.357...072.320..041...2461 ... L LIO U ERTIML e BE T R L ATIRESS L e
006,162 074 2462 INR A SET TO (FRIM+1)
....... 006,163 ..030 007 ..., 2463 ... ... AR U INS B0 IO INFUT RO INE
006,165 2445 ORG 61654
........................................ 2A66 KK L MEE B0 B D
2467 %
e ., 2468 X U
. 2449
....... 006165 . 157 040 000 2470  MOG B0 LB 0. 00
5ags - U BT RRG BORT CRREMS
....................................... P I T
2474 X ENTRY: NONE
....................................... B 74 R
2476 X EXIT:  (A) = INFUT BYTE
....................................... 72 K e
2478 X USE$ A
...................................... B P
006,170 2480 1IN, EQU X :
e 0065170...305. . 2481, EUSH...... B
0064171 072 120 041 2482 LDA FRIM GET FORT ADDRESS
...... 006174, 117, .. 28B3 . IN L MOV A e 0 BETLADIIR LT RER e
2484 X IN A (C)
...... 0060175, 358.370. ... 2885, ..U DE L UBEERATAR e U INEUT BT E
006,177 301 2484 FOP E
.006.200.. . 30 2487 3 R
006,201 2489 ORG 62014 e
....................................... 2400, KX MEG L SUE (S BT L TUTE e
2491 X% B
....................................... A K UBAT LT T E e
2493

JOHUOVV‘




GE, .., B e e e

SUFFORT ROUTINES MSG . FC 153127154 28-MAY-80

2896 XX MG P~ (R ROGRAM . COUNTE R i e e e e el
2497 X

....................................... B8, K EROGRAM  COUN T E R e,
2499

....... 006,214, 162, 157, 147 2500,  MSGFC DB mogram L our T 00 i e e e

.................................. s R RS LGB T e

....................................... B0 K
2504 x *ROOT"

....................................... et PSP

006.934° 1577157 '144" 2506 MSG.ET DR 00ty 0

J0}uUo




XX SFEED, -, ROTATIONAL SFEED TEST FOR 5,25 INCH DISK DRIVE ... e

SFEED IF THE FIRST READ/WRITE TEST OF THE UNIT FAILS DURING SET UF.

X USE OF *SFEEDX IS AS FOLLOWS:

....................................... —*-’1“*(
2516 x 1. ENTER "GO0 AND THE ENTRY ADDRESS OF XSFEEDX

....................................... BRIZ. K 20 ADJUST IRIVE SFEED UNTIL DATA AT DISFELAYED. ..o,
2518 x EQUALS 200 )

...................................... 2019 K e Ae U TELSREED 502000 TURN. AIJUSTMENT  CLACKWISE ... ..oooiiii e
2520 X% B. IF SFEED » 200y TURN COUNTERCLOCKWISE

....................................... L2 ST
2022 x THE AROVE TEST ADJUSTS SYO0:., TO ADJUST SY1!s USE HDOS

....................................... AU Kk L LABLE EQUIY AL RN B G e
2925 x

...................................... AT S 04 € 13 I

000,177 2527 OF.IC EQU 177Q DRIVE CONTROL QUTFUT FORT

...... Q00,177 0o, 2928 U IRLDS L BQU 12700 DRTIVE STATUS L INFUT FORT

..................................... Ded T S0 R 1 1= 12 P
2531 %

...... 000.001.... .ooevinennne.. ... 2532, 1S, HOLE EQU....... 00000001k ......... DRIVE. STATUS  BECTOR/ZINDEX HOLE ... . ...

...................................... eI S 8111 I = Y
2535 X

...... 0Q0.022.... ... RO36. . ONIRO L EQU . 0220, TURN O O O e

J0}UOW




GE B ettt e iee e s eeteeeaee et e et et e e et e e e e e e e en et e e et e e et a e e e e e e e e
"SFEED - ROTATIONAL SFEED TEST FOR H89 DISK DRIVE =~~~ o 15:27154  28-MAY-80
........ Q06,24Q...041 371,004, 2538, SFEER . LXI .. ..  HsMSG. SR . OUTRUT SREET ME S S AGE. .t e e e
006.243 315 100 006 2539 caLL TYFMSG
........ 006.344...076.000.,,.,,..2540 . ... ...... . HMVI A0  .................8ET FLAG AT IOWRK FOR_ “WORKING' MESSAGE ... ... . ... .. ... .ccccciiiiiieiiiinnninn.
006,250 062 002 040 2541 STA 10WRK
........ 006,293...076.022 .. . 2542 . MULL L AONDRO L TURN ON DRIVE RO s
006,255 323 177 2543 ouT OF ,IC
........ 006,257,052 033,040 2544  SFEEDL LHLD TICCNT .  GET TICK COUNTER e,
006,262 174 2545 ‘Hov AvH FORM TWO’S COMFLEMENT OF TICK COUNTER
e 0060263 007 2546, ... CHA e e e e e e et et et e aaeae e, PPN
006,264 127 2547 MOV Iy A (I'sE) = NEGATIVE TICK COUNTER
........ LR T B L - S ¢ L -1 PP
006.266 057 2549 CHA
v 0060267074 L. 2950 ... INR B
006,270 137 2551 MoV EvA
........ Q04,271 22..275.006 ZSSQAHA“.”.“.“JNC“.“.“SREEDZ.”.“.“.“.“IE.NOHCARRY“EROh.LSE.“.“.“.“.“.”.“.“.“.”.“.“.“.““.“.“.n.“.u.”.”.n.“
255
........ 006,274,024 ... .......2804.. . INR D ELSEr INCREMENT M B s
006,275 001 000 000 2555 SFEED2 LXI E»O ZERO REV COUNTERS
........ 006+300...333 177, ..., 2986, SFEEDI IN. . IF. D8 L INFUT ISR STATUS .
006,302 346 001 2557 ANI I'S,HOLE MASK FOR SECTOR/INDEX FULSES
........ 006,304...312.300. 004, ..2558..............9JZ L SFEERD3 L IE ND HOLE B RESENT
2559
........................................ 2060 X L HOLE FRESENTy WAIT FOR 1T 10 LEAVE e
2561 X
....... 006:307..333 177, ........25862  SFEEDA IN .  IFDS L BET DI SR S AT UG
006.311 346 001 2563 ANI 0S.HOLE GET HOLE FULSES
. 006,313 302 307 006 2564 ... INZ SFEEDA ... .. WAIT UNTIL HOLE IS GONE AND WE HAVE MEDIA o . .. .. ..................
2565
........ 004:314...004 . ...........2866 . INRG B INCREMENT . HOLE COUNT B R
006.317 170 2547 MOV ArE TEST FOR FIVE REVOLUTIONS
cee ... 0044,320...374.070......... 2568 ... CEI........ LT PP
006,322 302 300 006 2569 INZ SFEED3 NOT FIVE» WAIT FOR MORE HOLES
........................................ o 4
2571 % HAVE FIVE REVS, DISFLAY DIFFERENCE OF TICK COUNTER AND EXFECTED' TIME DIF
........................................ B K
006,325 052 033 040 2573 LHLI TICCNT GET CURKRENT TICK VALUE .
004,330,038 Ll 27A........... DAD........ e SURTRACT, ST AR T, VAU it it ettt et ie e e e e eaannaeanas
006,331 021 214 376 2575 LXI [1,3773774-500414200Q0  SUETRACT 500 FOR REVS, +200Q FOR OFFSET
........ 006334...031 ... ... 2828 DAL HL) E OFESE T RE UL s
006,335 345 2577 FUSH H SAVE RESULT
e Q06,334...041. 062 .007...2978. . ............. LXI,....... HaMSGJWRK FOINT, 10 PWORKING . ME O GAGE, . it
006.341 072 002 040 2579 LDA I0WRK GET *WORKING® FLAG
........ Q06,344...306.001 . . 2580 U XRI L INVERT LOWER BRI s
006.346 062 002 040 2581 STA 10WRK SAVE NEW VALUE
........ 006,351,302 .357.006,.2582 ... ... JNZ O SFEEDS . IF TO DISELAY  WORKING s
2583
........ 006,354,041, 100 007 2584 . . . ... .LXI_ . HyMSG.HSS . FOINT TO "HOME', ‘SFACES'» ANI' SFEED MSG .. .. ... . . ... .. .ccoeiiiriinininnnnnnnn,
006.357 315 100 006 2585 SFEEDS CALL TYFMSG OUTFUT MESSAGE
e 006,362 341 . 2586 ... FOF ] Ho o GE T TEST RESUL T e,
006,363 315 325 065 2587 caLL TOA, OUTFUT RESULT TO CONSOLE




- PP RN
SPEED - ROTATIONAL SPEED TEST FOR H89 DISK DRIVE MSG.SFD 15127855 28-MAY-80
........................................ 2590 XK L MSG SPD m SEEED B ST ME S S
2591 %
....................................... 2592 K L Bask drive Rot et i ona . SERR e e
2593 X
- - 4 A S S PR
2595 X DrIvE GRmed o s
.................................. B ettt et ettt et e
006,371 7033° 105 012" 2597 MSG.SFDN DR AVESCy’E’»ALLF
006.374 011 104 151 2598 DR ’ Disk drive rotational sreed test.’sA.CRsA.LFsA.LF

007,041 011 0i1 104 2599 )] ‘ [irive sreed =
....... 007061 000 2800 B D
....................................... 2602 %% MSGLWRK - TWORKING® MESSAGE FOR, SPEED TEST. . it et e
2603 %
....................................... 2604 % ... ... . DISPLAYS "WORKING® AT HOME FOSITION. ANL . RETURNS . CURSOR..TO SPEED .= . i e
2605 '
.....007,062 033 110 | 2606 -MSG,WRK DB AESCy THY L CURSOR HOME e
007,064 1277157 162 2607 DE FWorkingd T ey
007,073 033-131 043 2608 | DB ASESCo Y427 CURSOR ADDRESS OF SPEED = VALUE . . i,
""" 007.077 000 2609 DE 0 END MESSAGE T
....................................... TR T R RS T B ANKE N UBRKINGY HEBGRGE T
....................................... b2 B S TR
2613 .
...... 007.100 - 033 110 . 2614 MSG.HSS DB  AESCy H' CURSOR HOME i
007,102 040 040 040 2615 )] ‘ ‘ ELANKS
...... 007.111 033 131 043 2616 . DE_ AESCy Y#>’ CURSOR ADDRESS OF SFEED = VALUE . .. . . .. . ... . ..l
007,115 000 2617 DR 0 END' MESSAGE
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DYMEM - DYNAMIC MEMORY TEST 15273156  28-MAY-80
......................................... gggg..ﬁ*“:“.“.DYHEH.:.HYN&MIQ.HEMORY“TESI.“.“.“.”.“.”.“.“.“._.”.“.“.n.“.“.“.“.”.”.“.“..”.“.”.“.”.“.”.“.“.”
........................................ 2622, % ......... . DYMEM TESTS. THE. DYNAMIC MEMORY IN THE HB88/HB . RY. BLACING e e
2623 X A KNOWN FATTERN IN EACH DYNAMIC MEMORY CELL AND THEN
e e 2624 X FERFORMING, A READy INCREMENT, READ SEQUENCE WITH A DELAY e,
2625 % BETWEEN EACH FASS OF THE TEST
........................................ B8 K e
2627 %
......................................... 2628 K ENTRY . NN e
2629 X
.......................................... 2630 K EXIT L ON RESET e
2631 %
......................................... 2632 X L USES A B ey e F o A LK I
2633
........................................ B I
007.116 076 000 2635 DYMEM  MVI AY0 MAKE SURE CLOCK AND SINGLE STEF ARE OFF
........ 007120, 323 362 ... 2636 UL HBB T
2637
......................................... 2638 K L DETERMINE END OF MEMORY
2639 %
....... 000008 280 U IE RN
2643 ELSE
........ 007.122 041 000 040 2644 DYMEMI LXI HeSTART .
Seas ERDTE TR
....... 0070120 . Q764,001 2046 . MU A
007.127 066 000 2647 DYMEM2 MVI Ms0 SET RAM TO ZERO
........ 007131 064 . ... ... 2648 ... INR. Mo BB MEMORY O ONE
007.132 274 2649 CMF M SEE IF (A) = ((HyL))
........ 007.133...040.003 ... . 2650 . . .. ... JR . . NZ,DYMEM3  _ IF NOT EQUAL, THE END OF RAM HAS BEEN REACHEI' . . ... .. ... ............
2651
........ 007,135 043 .. 2652 L INX O H ... ELSEy FOINT TO NEXT LOCATION IN RAM .
007,136 030 3467 2653 JR LIYMEM2
BT e
BT
........ 007,140 053 . .. ........ 2696 DYMEM3 DCX H ... .. FEOINT TO LAST GOOD LOCATION .
007.141 353 2657 XCHG FUT ENDING ADDRESS IN DisE
........ 007.142 .041 324 007 2658 .. ... .. .. LXI  HMSG.RAM. . . OUTEUT ENDING ADDRESS . e
2659
......................................... 2660 x . LB XD 33 L RETURN AL DR S S,
007,145 335 041 2661 DE MI.LDXAsMI . LIXE
........ 007,147 103 007 260 U Y B
2663
........ 0074151 030 133 2864 IR YN G
2665 )
........ 007.153 172 ... .. 2666 TDY3.,3 MOV AyD . ... OUTFUT ADDRESS MSE . ..
ey o A SRR ARERRER SRR
......................................... 2668  x LD IXeDY3. S RETURN AL RE S
007.154 335 041 2669 DE MI.LDXAsMI. LDXE
........ 0074106 . 163 007 2870 Y B
2671
........ 007380 303 160 003 2672 MR Y BY T
2673
........ 007163 173 L RBTA . DY MM AN E BB
2675
2676 % LD IXsDY3.7 RETURN ADDRESS

lojuop




GE. ... B e e e ettt ee e eede e e e st et e et ettt et e e et et e ettt et et e g et e ea e et et e e a e e e et et e a e e et e a e aa e n et
DYMEM - DYNAMIC MEMORY TEST 15227356 28-MAY-80
....... 007066 173 007 . . 287 U Y e e
2679
....... 0070170, 303 160 003 2680 M B Y e
2681
....... 007.0173...023.............,2682 DY3.7 INX D CDeE) = LABT O RYTE DR RAM. e
2683
........................................ B . S - ) B 1L A U
2685 X
....... 007.174...006 001 .. 2686 . . MVI_ __ Bel ... (B). = CONTENTS OF RAM AFTER SIZING .. .. . ... .. ....................cccoceiiiiinn..
007,176 041 237 003 2687 LXI H:MSG.FAS OUTFUT FASS MESSAGE
....................................... B2 L U PP SO P PO PPPPPPPPPPPPPURTRN
2689 X Lo IXyDYMEMA4 RETURN AIDRESS
....... 007201, 335,041 ... 2690 ... BB MLLIXATMTLIIXE e
007,203 207 007 2691 W ['YMEM4
........................................ < NS RRURUPUPURRRURPI
007,205 030 077 2693 JR DYMSG
........................................ BADA e
000.001 2695 IF -+RAM,
..................................... B - N .| P N
007.207 041 000 040 2698 DYMEM4 LXI H»START FOINT BACK TO BEGINNING OF RAM
........................................ RE9F o ENIIE e
007,212 176 2700 DYMEMS MOV AsM READI CURRENT CONTENTS
....... 007.213...270...............279% ............GME.____ B ... .. SEE IF CORRECT. CONTENTS.STILL.REMATIN.............cccooiiiimriiiiiinniiniiniiiii..
007.214 302 307 000 2702 JINZ DYMEM? FAILURE, SEE IF AT END OF RAM
........................................ ey PP
007.217 074 2704 INR A
....... 0Q7.4220... 167, ... R705. MOV AL U INGREMENT RAM e
007.221 276 . 2706 CMF M SEE IF WRITE WAS SUCCESSFUL
....... 0074222 302.307..000... 2707 ... ANZL L UIYMEM®. Lo
2708
.007.235...043 ... 2709 L] INX ... T PP
007.226 175 2710 MoV ‘Al GET LSR ANDIN TEST FOR REACHING END OF RAM
....... 0074227 273 oo BT B B e
007.230 040 360 2712 JR NZ» I'YMEMS IF LSE NOT EQUAL - .
...................... [P 2. 3 P
007.232 174 2714 MOV AvH CHECK LSE
....... 0Q7. 233, 272 L RTAB e MR D e
‘007,234 040 354 2716 JR "NZ» DYMEMS
....................................... BZ 7, e
. 2718 x HAVE REACHED ENDY OF MEMORY!
........................................ 2749, % . OUTEUT. LAST VALUE TESTED .. e e
2720 % .
e 007.0236,.
007.240
....... P15 R
....... 007..242 . 375,
007.244
e e e TS God AR
....... S55sEL Eag

JOJUOW l zg




‘TIYMEM - DYNAMIC MEMORY TEST 153127858 28-MAY-80
....... 0074¢254..004 . . ... 2730 . UINROUB L BHOW NEXT FASS VALUE
007,255 170 2736 MOV AvE VALUE TESTED
........................................ e U
2738 X LD IXy DYMEMS RETURN ADDRESS
....... 0070256, 330, 041 ... .. ... 87230 DB M XA M T L I B
007,260 273 000 2740 oW DYMEMé
........................................ e
007.262 303 140 003 2742 JMF DYRYT
........................................ e T OO
2744
........................................ 2745, %% ... LI THE RYNAMIC RAM. TEST. CONTINUES. ELSEWARE L KK i et
2746 % VIAND THEN RETURNS. TO HERE!! !0t itbnqntty XX
........................................ P T O
2748
....... 007.0245...041.000.000....2749.. . 0Y10..5 . LXT...... . He Q.o BELAY  AND L BING, BELL  ABAIN ..o ot e e e e
007.270 006 002 2750 MVI Ey2 2 LOOFS
....... Ly ARy SO 7. = SO A5 S L) £ 1 2t b i S (o1 - O
007.273 040 375 2752 JR NZ»DYMEM11
........................................ b4 S
007.275 055 2754 DCR L
....... 0070276, 040, 37 . R0 R N I M E L L
2756
....... 0070300, . 000 .. 707 R R e A
007.301 040 367 2758 JR NZy'YMEM11
....................................... D374 2R
007,303 303 340 003 2760 JMF DI'YMEM10 AGAIN
2762 XX ['YMSG - DYNAMIC RAM TEST MESSAGE OUTFUT ROUTINE
....................................... RB2R3. .. K. i R
2764 % ENTRY  (HsL) = MESSAGE ADDRESS >
....................................... Py - . SUUUUUEUURRIURTRRIN & . & TR -4 BT L | B Y L L A= PSSP
2766 %
........................................ e YA S -5 & & R £ I O . U
' 2768 x
....................................... BZA9.. X USES L ATH L LY e T e
2770
....................................... D 2 O
007.306 176 2772 DYMSG MOV ArM GET MESSAGE EYTE
........................................ Rl T e e e
2774 X Lo IYyDYMSG.S RETURN ADDRESS
....... 007.4307...375..041. ... .. 2770 B ML LY A M L DY B e e
007.311 316 007 2776 nw DI'YMSG.S
B S U
007.313 303 143 003 2778 JMF I'YASC OUTFUT ASCII
2 e
007.316 267 2780 [DYMSG.S ORA A SEE IF NULL TO ENDI STRING
....... 007317 ,.043, ... ... ......02781 . UINX o Ho U FOINT TO ONEXT CHARACTER
007.320 040 364 2782 JR NZ»DYMSG IF NOT DONE YET
2783
""" 2784 % JF (IX) RETURN TO CALLER
....... 007,332, 338, 300 .28 DB ML XA L T X




GE 69 .
i S EYNARTC MENORY TEST . B EYEE T BEOHAYLGG
e e 2787 kR MG RAM = RAM TEST MBS S AGE i e
2788 X ’ v
....................................... L PO TR
007,324 033105 2790 MSG RAM DE AVESCy /E/ T e
....... 007,326,,.104.171 156 2791 . ... DB o rDgnamic RAM test’ T
007,346 015 012 012 2792 DE AWCRIALF ALF 7y
....... 007,351 011 040 114 2793 DB M I
007,361 000 2794 DE 0 -
2796 XX MSG.EQ — EQUALS MESSAGE o
- - AU SO
2798
....... 0T o e Y-S o L o ) e o = € = T L) PN
007,365 000 2800 DE 0
....................................... 8= 0
007.366 107 101 103 2802 DE “GAC. *

10jlUop | vs




E T 4 O

ENTRY FOINTS FOR HARILWARE TESTS 15127959 28-MAY-80
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APPENDIX B

OCTAL DEFINITIONS

Binary numbers are converted to octal format for display. The following table
shows binary to octal conversion.

BINARY NUMBER OCTAL DIGIT

000
001
010
011
100
101
110
111
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Each byte is displayed as two-and-one-half octal digits. The octal numbers lie in
therange of 000 to 377 for binary numbers in the range 00000000 t0 11111111, as
shown below. '

00 000 000

‘ L Least significant octal digit (0-7).
Middle octal digit (0-7).

Most significant octal digit (0-3).
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NOTE: As there are only eight bits in a byte, the most significant octal digit only
represents two bits and is therefore displayed as 0 to 3. If the user should
inadvertently enter the octal digits 4 to 7 into the most significant digit, the most
significant bit is lost. Losing this bit converts 4 through 7 into the digits 0
through 3 respectively.

Also note that 16-bit numbers, such as memory addresses and certain register
contents, are displayed as two eight-bit numbers. Therefore, the representation
of 16-bit numbers is made up of two groups of three octal numbers in the range of
000 to 377. This representation of 16-bit binary numbers is known as offset octal
or split-octal, and is used consistantly for displays of 16-bit numbers.

Split-octal must not be confused with octal. For example:

A1 111 111 11 111 111 A 16-bit binary number
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3 7 7 3 7 7 Split-octal representation (377 377)
~ 111 111 111 111,111 A 16-bit binary number
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i1 7 7 7 7 7 True Octal representation (177777)

The lower example shows true octal representation of a 16-bit binary number.
True octal representation is never used in standard Zenith Data Systems
software. Occassionally you will see split-octal numbers printed with a decimal
point separating the upper and lower bytes. For example:

317377

Hi Byte Lo Byte

Note that 001.000 follows 000.377.



