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WH3 

WH4 

WH5 

WH6 

WH7 

WH8 

WH9 

OC2C 

OC30 

OC34 

0.C38 

OC3C 

OC40 

OC44 

system output (binary to a mag tape) 

.aux._syst. input (secondary mag or paper tape) 

aux. syst. output (secondary tape) 

text input ("saved" pgm listihg from tape) 

text output (printer or tape for listings) 

undefined input 

undefined output 
The first three wormholes are loaded by the monitor with 

the proper data to make them act as subroutines when the system 
is powered up or when the front panel reset button is pushed. 
The subroutines' in the monitor are lIinstalled" automatically in 
WHO, WHl and WH2, but the other wormholes, since they require 
very complex I/O handlers, must be installed later, with I/O 
routines in RAM. The actual routines that the monitor installs 
are: the DSPLY program - for driving a PolyMorphics VTI-64 or 
32 video display, KI - for getting characters from the keyboard 
port of the VTI board, and �U�S�R�T�~� - for getting characters from 
the 8251 USART on the CPU. As described later, these default 
allocations may be changed easily. Let us illustrate the use 
of the wormholes with a program �~�w�h�i�c�h� echoes 'the characterr typed 
on the VTI keyboard port onto the VTI display: 

NEXTCH: CALL WHO 
CALL WHl 
JMP NEXTCH 

;get a character from console device 
;put on console display 
; g01> bac k for more 

Notice that even this simple loop allows complete control of 
the video display through the DSPLY routine which recognizes 
many of the standard control codes . .. 
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DSPLY, KI and USRTI 

More specifically, the codes that DSPLY recognizes are: 

ASCII code (hex) kelI:~ress function 
DEL 7F rubout moves cursor back, deleting cha r. 
CR 00 return ski ps a line and puts cursor at 

left side of screen. "car. ret. " 
FF DC CTL/L clears screen, leaving cursor at 

"home" - upper 1 eft. "form feed". 
VT 08 CTL/K moves cursor to "home" position, 

in upper 1 eft corner. "verti cal tab". 
HT 09 CTL/ I ski ps cursor to next horizontal 

position evenly divisible by 
eight. "tab" function. 

DSPLY also does a little rearranging of the character set given 
to it. If the character is a control code, as are several of 
the above, it is not printed on the screen. However, if it is 
a control code but has a high bit 7 (the top bit) then it will 
print as a greek character, but will not work as a control 
character. It is thus impossible to use the graphics capability 
of the VTI card by transmitting characters to the screen through 
DSPLY. Any graphics character comes out as a regular ASCII 
character, as if bit 7 were low. Note that DSPLY corrects for 
the backwards polarity of bit 7 as the VTI card expects it. 
Normally, a high bit 7 will display graphics, and a low bit 7, 
ASCII, when bytes are transferred directly to the VTI as if it 
were memory. The DSPLY program'will take either polarity in 
bit 7, and will always generate characters rather than blocks. 
The map of the DSPLY input expectations looks like this: 
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Mapping of DSPLY expected 
input codes. 

hex 
FF 

80 

7F 

00 

"'\ 

? 
Duplicated ASCII character 
codes. (same, with bit 7=1) 

!) 

>-G 
J 

reek character codes. 

V 

Normal ASCII character 
codes. 

Normal ASCII control 
codes. (non-printing) 

The other two default wormhole subroutines operate in a more 
elementary manner. Neither the KI nor USRTI wormhole subroutines 
map their character codes in any way. KI gets 8 bit characters 

from the VTI keyboard without zeroing bit 7. It is possible 
using KI to load binary data or special function codes from an 
auxiliary keyboard from the VTI keyboard port. Normal ASCII 
characters are expected to have zeroes in bit 7, so, if bit 7 
of the keyboard is not grounded, then it should be zeroed by 

the software. Bit 7 here means, as usual, the highest bit, 
not the next to highest. USRTI operates exactly as KI except 

that it fetches bytes from the USART. 

To test the USART and a cassette tape system, the following 

direct echo loop can be loaded into a free spot in RAM: 
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lOOP: CAll 
CAll 
JMP 

WH2 
WHl 
lOOP 
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;get ~ byte from USART 
;display its ASCII representation on scrn 
;go back for more 

Before this program will work, the USART must be configured 
to read from the tape. To do this, reset the system with the 
front panel button, and proceed as if a tape were being loaded. 
Put in a dummy name and a carriage return. Then bring up the 
front panel with a CTl/Z, and run the loop. When the cassette 
is played into the USART through an audio-cassette interface, 
the characters on the tape will appear on the screen. Many of 
the characters will be control codes and will clear the screen 
or return the cursor, but some of the patterns on the tape will 
be discernible, such as the string of lower casaf's that 
represent the leader of hexadecimal E6's on a POlYFORMAT record. 
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APPENDIX A. INSTALLING 4.0 

A number of hardware changes are necessary to convert the 
P-88 to 4.0 monitor compatibility. After installing the 4.0 
monitor ROM (read only memory) in the right-most ROM socket on 
the CPU card, the following points of possible incompatibility 
should be checked and corrected as needed: 

1. The system video screen, although it may be moved once 
the system is running, is initialized to run at F800 hex. 
In order to change the address on the video card, configure 
the address selection switch as shown below. The movement 
of the video address allows greater expansion of contiguous 
program memory. 

OLD SWITCHES NEW SWITCHES 

2. A short trace labelled "K" on the back of the CPU card 
is normally cut for the earlier monitors since they do not 
use interrupts from the USART, and this trace connects the 
USART interrupt to VI3 (vector interrupt three). This trace 
should be reinstalled if it h as been cut by soldering a short 
piece of bare wire into the two pads on either end of the 
trace as shown in Fig. A.2. 
Figure A.2. "K" T~ACE "REINSTALLATION 

"K" trace 

Bottom edge of back of CPU card shown. 
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3. The 4.0 monitor uses the 60 Hz real time clock interrupt 
which is normally not connected for the earlier monitors. 
To connect the clock, run an insulated2/1 jumper wire on the 
back of the CPU card from the "A" pad to interrupt pad 1. 

The "A" pad is on the right center of the CPU card 

FigUr.e A3. RTC JUMPER 

"A" (RTC) 

~~!!I-Vll 

(looking at the back), however, the IIAII is on the front of the 
card, next to a 74LS109. Again on the back of the card, vector 
interrupt 1 can be found in a group of eight pads arranged in 
a horizontal line at the bottom right. Interrupt 1 is second 
from the right in the upper series of eight. 
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5. Earlier monitors had keyboard driver routines which zeroed 
the high order (bit 7) bit of the data coming from the 
keyboard. The 4.0 monitor leaves this bit unchanged when 
data is obtained from the keyboard via the keyboard driver 
routine. This is so the high order bit may be used for 
inputting binary directly through the keyboard or for 
increasing the number of valid key codes on the keyboard 
to include special functions. An example of this might 
be the use of the keyboard driver routine in a text 
editing system where a special cursor control keypad 
transmits a high bit 7, and the normal keyboard transmits 
the normal zero bit 7. 
The net effect of this change is that all keyboards must 
transmit a zero bit 7. To do this, make sure that this 
bit is grounded on the keyboard itself, or ground the 
"8" pad on the VTI board. This pad connects to bit 7 of 
the input to the 8212 keyboard data latch. It is near 
the strobe-polarity jumper pads in the upper right corner 
(looking frontwise at board). Version 1.0 and later video 
cards will all omit the "8" pad, because their keyboards 
are expected to supply a zero bit 7. 

APPENDIX B. MONITOR COMMANDS 

The following list comprises the set of primitive operators 
or commands available in the 4.0 monitor in the front panel mode. 
Front panel mode may be entered at any time by striking the 
control Z key on the system console keyboard. Further commands 
on the system console keyboard have effects which are immediately 
reflected tn the front panel display_ When front panel mode is 
to be exited, the interrupted program may be restarted trans­
parently, since the entire status of the CPU is saved on the 
current system stack upon entry to the monitor. 
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Key or key se9u~nce Effect 

control Z Interrupt currently executing program. 
Front panel mode is entered. Status 
of CPU (PC,SP,regs.,flags) is saved 
on the system stack. 

X Execute the next instruction of the 
interrupted program and return to 
front panel mode to display results. 

G Go to the next instruction of the 
interrupted program and do not return. 

Lxx .. xx(CR) Look at address xx .. xx with the memory 
modify display. The variable-length 
address (up to four last hex digits 
accepted) is placed into the memory 
modify display pointer. 

space Move the memory modify display pointer 
forward one and redisplay everything. 

BX (control H) Move the memory modify display pointer 
back one and redisplay everything. 

CR (carriage ret.) Move the pointer forward 8 positions. 
This has the effect of scrolling the 
display up one line. 
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Key or key sequence 

LF (line feed) 

xx xx(any command) 

Jxx xx(CR) 

I 

SP (Program Counter) 
SH (HL) 
S D ( DE) 
SB (BC) 
SA (Accumulator/flags) 
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Effect 

Move the pointer back 8 positions. 
This has the effect of scrolling the 
display down one line. 

The last two hex characters before 
the command are entered into the 
location pointed to by the memory 
modify pointer. The command is then 
executed. 

Jumbo data word (double-word) is ent­
ered in byte-reversed format at and 
following the memory modify pointer. 
The last four hex characters before 
the carriage return are used. 

Indirect display. The two bytes at 
and following the memory modify pointer 
are placed into it in reverse order. 
so that if they represent the address 
in a JMP instruction, the pointer 
will be moved to that address. 

Stack modify. The memory modify point­
er ;s moved to that address on the 
stack where the indicated register 
pair was stored on program interrupt. 
If the location at the memory modify 
pointer is modified, the register 
display will show the contents of the 
appropriate register as having changed, 
and when the G command is executed, 
program execution will continue with 
the new val u e . Toe n t era do u b 1 e - W 0 r d , 
-the J command may be used. A single 
byte may be inserted in one register of 
a pair by simply entering it for the 
lower register and by spacing once over 
the lower register to enter it into 
the upper register. Data at the address 
pointed to by a register pair may be 
modified by using the I command to 
move the memory modify pointer to the 
appropriate area of memory. 
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Key or key sequence 

U (or other illegal 
command) 

T 

Vol. 2 P. 80 

Effect 

Update the display. This can be used 
to watch dynamically changing events 
such as the real time clock counter 
being incremented in system memory, 
or an I/O buffer filling. 

Tape system is entered. This is the 
same tape system entered on power up 
or reset from the front panel reset 
button, except that the system con­
stants that are initialized by either 
of these latter entry methods are left 
intact. These include the video screen 
address, console wormholes and inter­
rupt service routine addresses for 
the USART, keyboard and RTC. 
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APPENDIX C. FRONT PANEL DISPLAY 

Shown on system video screen Explanation of display 

PC 008C OC DC 7E B7 C2 8B FE 8C 
SP OFFA FF 8C 00 FB 7C 2F 31 AD 

Hl OCOC 49 48 05 10 08 56 C6 DA 
DE OC51 21 00 88 A7 BA OC OF IF 
BC 0000 AO 19 70 31 00 10 06 FF 

PC=008C hex 
SP=OFFA 
H=OC L=OC 
D=OC E=51 
B=OO C=OO 
A=FF 
flag byte=86 

(PC)=B7 hex 
(SP)=FB 
(HL)=10 
(DE)=A7 
(BC)=31 

AF FF86 CNZ t Carry, sign and zero flags are 
shown as all high ("CNZ") for 
explanatory purposes only, as 
this is an impossible condition 
and does not correspond to the 
flag-byte shown. A low flag is 

1FE3 
1FEB 
1FF3 
IFFB 
2003 
2008 
2013 
2018 

FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF 
FF FF FF FF FF FF FF FF 
FF FF FF FF FF 01 CA CD 

~ 00 AA FE 3A 40 21 CE 8F 
76 C2 3C 03 2A 27 OC 3A 
26 4F 3A 29 2A 44 OC C9 
B9 83 B2 16 FO C8 33 BA 

dis played a s a b 1 a n k, e g. II II 

means c=s=z=o. 

Memory window is displaying data 
around 2003 hex. If data is entered 
it will replace the 00 to the right 
of the arrow. Addresses increase 
from top to bottom and left to 
right. Location 2003 contains 00, 
2004 contains AA etc. 

The display shown above appears on the POLY-88 system console 
whenever the monitor is in the front panel mode. It is updated 
each time any command is executed, so it always reflects the 
contents of the memory and registers accurately. 

The top of the screen shows the simulated front panel itself, 
and the bottom shows the memory window. To the right of each 
register pair is a display of the locations on either side of 
the address in the register pair. The up-arrow near the 
middle of the screen points to the act~al location that the 
register pair points to. This is the location that would be 
modified or read if the associated register pair is used as a 
pointer (LDAX S, LDAX D, or MOV A,M type of instructions). 
Since the A register and the F (flag) byte are never used as 
concatenated bytes in an address, they do not have a memory • 
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APPENDIX D. POLYFORMAT DEFINITION 
The next page shows five examples of POLYFORMAT records, 

one of each of the currently defined types. Each record has 
the same basic structure as shown below: 
L . SYNC IS HI NAME 
r E6 E6 E6((E6· E6 01 a. a a a a· a a 

Each record consists of a HEADER followed by a possible 
DATA field. The fields in the header above have the f~llowing 
meanings: 

field designator 
a 
r 

1 

b 

t 
c 

d 

E6 
01 

purpose/description of field 
eight character record name 
record number {O to 65536) 

field name 
NAME 
RECD# 

length of data 1 to 256 bytes LN 
bias address or absolute addr. ADDR 
one of five record types 
checksum modulo 256 neg.sum 
data bytes binary 8 bits 
hexadecimal E6 sync chars. 
ASCII "start of header", SOH 

TP 
CS 
DATA 
SYNC 

SH 

All records begin with the SyNC characters 
(exactly 16 of them) followed by an ASCII SOH character. 
NAME and REeD# are on all types of record. but record 
types without data have undefined LN fields. The ADDR 
field is defined for absolute binary types and auto-

-execute, in which cases it indicates loading or branching 



DATA (text,relocatable object etc.) 

LEADER NAME DATA 
/ 
[ E6 I6 E6 E67 E6 E6 48 49 20 20 20 20 20 54 45 58 54 00 

synch. characters "H I ~ )S ~ ~ ~ 5 by te s data liT E X T JII 
long type 

recd. 
COMMENT (message to operator during load) 

I LEADER I SO NAME DATA 

~ I E 6 E 6 E 6 E 6( E6 E6 E6 01 48 49 20 20 20 20 20 20 49 20 20 20 OF 
synch. characters "H I ~ ~ ~ ~ ~ ~"#OOH 5 by tes comm. IIH I ~ ~ ~" 

long type 
recd. 

ABSOLUTE BINARY (core-image for binary object code) 

I LEADER ISOHI NAt~E IRCD H LN ADDR ITP/C51 DATA I C5 1 m E6 E6 E6( E6 E6 E6 01 48 49 20 20 20 20 20 20 01 00 00 02 E5 00 77 C3 21 ,FB C9 ~ 
synfih. characters IIH I ~ ~ ~ ~ ~ ~"#lH 256 E5 D2H abs. binary object 

bytes load type 
1 on9 . addr. reed. 

AUTO-EXECUTE (jump to address given in AOOR field) 

I LEADER SO~ NAME I RCD ·U 177 ADOR I TP I CS 
I E 6 E 6 ' E 6 E 67 E 6 E 6E 6 0 1 48 49 2 0 2 0 2 0 2 0 2 0 2 0 02 00 00 D 7 E 5 0 3 2 E 

synch. characters IIH I ~ ~ ~ ~ ~ ~"#2H no exec. auto-
len. addr. exec. 

type 
END (stop tape loading - indicates no more data) 

I LEADER SOH/ NAME I RCD # 
(£6 E6 E6 E6? E6 E6 E6 01 48 49 20 20 20 20 20 20 03 00 

synch. characters "H I ~ ~ ~ ~ ~ ~" #3H 

recd. 

171 /TP/CS/ 
00 00 02 EA 

-0 
0 

'< 
3: 
0 
-s 
-0 
:::T .... 
n 

Vl 
'< 
lJl 
rt 
ro 
3 
lJl 

<: 
0 

N 

ex> 
w 
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address respectively. Both RECD# and ADDR are in the standard 

8080 byte-reversed format, so that they work with LHLD and SHLD 

instructions. In other words, the upper byte in memory contains 

the most significant byte of the double word. The type field has 

the following meanings: 

TP (type) field 

DOH 

OIH 

02H 

03H 

04H 

Record type indicated 

ABSOLUTE BINARY. Used for program 
storage where data must be reloaded 
into .the same place it was copied from 
originally. The address of the area 
is contained in the ADDR field. Data 
is copied starting at this address 
for the number of bytes given in the 
LN field. 

COMMENT. The data in the data field 
is echoed to the system vi·deo display 
as a message to the operator. The 
checksum on the data may be ignored. 

END. This terminates a file. Any 
physical device capable of being turned 
off is stopped, if it is the device 
supplying the data. LN,ADDR fields are 
undefined. No data follows the header. 

AUTO-EXECUTE. The address in the AD DR 
field is jumped to. LN is undefined 
and no data follows the header. 

DATA. Information in the DATA field 
is loaded into a buffer somewhere and 
used by a program. Data in this 
record has no address associated with 
it as object code programs do, hence 
the ADDR field is undefined. Data is 
8 bits/no parity as is the ABS. format 
and might be ASCII text (bit 7=0) or 
relocatable object code etc .. Length of 
data part of record is given in LN. 
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The length field specifies from 1 to 256 bytes in the data 
field, but it is given the following meanings: 

LN (length) field Actual data block length (bytes) 

1 to 255 

a 
1 to 255 

256 

This is so that the value of the length field corresponds with 
the actual number of bytes transferred, but also so that the 
records may be an even ~K block maximum. The seemingly special 
case of zero length (0 LN) field for a 256 byte data block is 
actually natural, since it represents the overflow condition 
(lOOH with the 1 dropped). It is easy to write program loops 
which work with this definition with no special logic to detect 
the 256 byte case. 

Checksums are applied to both the header and the data 
block separately. The checksum is the negative sum of the 
bytes preceding it. When it is added to the preceding bytes 
by a loader, the result should be zero. A valid header must 
have a correct checksum, or it will be ignored. If a data 
block following a valid header has a bad checksum, a checksum 
error is generated and loading of the file stops until the 
erroneous record can be re-read correctly. Record types with­
out data blocks do not need a second checksum following the 
header checksum. Header checksums do not include the SYNC 
characters or the SOH character. 

Records on a magnetic tape are separated by an inter­
record-gap or IRG of sufficient length that the tape may be 
stopped between records and restarted without loss of the next 
record. This is to allow controlled loading and storing of data 
to match the processing speed of a program. Records may be 
stored in immediately successive positions on a tape for the 
ABSOLUTE type record if it ;s not desired to read the data back 
slowly under program control. In this case, data can, and 
must be loaded back into RAM directly, at full speed. 
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APPENDIX G. GLOSSARY OF TERMS 

awareness 

filter program 

ISR or Interrupt 
Servi ce Rout,i ne 

the condition of knowing in a given program 
that a certain system variable can and 
should be changed to a certain value without 
dangerous effects. An assembler, for example, 
should change no system variables - it is 
completely lIunaware". This way, an "awarell 
program, called a supervisor, can run the 
assembler with the system RAM configured any 
way desired. The assembler could be used 
to communicate with any physical device that 
the supervisor desires, merely by letting 
the supervisor put the address of the 
physical device's driver routine into the 
appropriate wormhole. 

A program which can be installed in a wormhole 
by putting its address in that wormhole, and 
which performs some intermediate processing 
on I/O information before passing it on to 
its intended destination. An example is a 
pager for the listing generated by an assembler. 
The pager would be installed in a wormhole 
by a supervisor, and then the assembler would 
be called. The assembler would proceed unaware 
that the pager was counting lines and leaving 
spaces on each ,page for a page number that 
it generates also. The pager would pass the 
paged text listing on down to the physical 
device driver routine that was originally 
in the wormhole. Filter programs are also 
II unaware ll , as are user programs, since they 
do not know what physical device they are 
filtering. They depend on a supervisor to 
install them. 

A program which executes each time a specific 
interrupt of the 7 possible interrupts -
occurs. It usually communicates with a 
physical device and moves data between the 
device and a buffer area in RAM which is 
shared by the ISR and the wormhole prrigram 
which will transfer the data on to the user. 
The ISR also zeroes a flag byte, also in a 
shared (thus standardized) location. The 
wormhole program simply waits for this flag 
to be zeroed, and when it is, it knows that 
the data has been placed in the ass~ciated 
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CASSETTE TAPE FORMAT CRITERIA 

Cha racteri s ti cs of the medium 

1. fixed speed of character transfer 
2. operator cannot visually identify position of tape to 

fi nd 1 eaders or identify files 
3. cassettes are long enough for many files 
4. no position control is available other than start/stop 

without operator intervention. The operator? however does 
not know what is coming from tape, and cannot perform 
positioning functions accurately, so he is of limited 
value. 

Format criteria 

1. Transfer speed regulatable over long term for program 
controlled acceptance of data input or output. 

2. Read error recovery--operator assistance acceptable on error 
detection, but it must be possible to skip already read 
data. This makes direct loading into memory for binary 
object code tapes faster since an error does not mean the 
entire tape must be reread. Also makes buffered transfers 
recoverable because previous data may not be available. 

3. Files identifiable by the machine so that tape libraries 
are possible and files may be packed closely together. 

4. Contents of tape should be made visible to operator so 
he can scan a tape and find a file or a blank space or 
so he will know what portion of a file has loaded etc ... 

5. Multiple file types should be avilable for special kinds 
of data such as absolute binary object code, which should 
be loaded di rectly into memory, documentati on or "comment" 
files, which should be displayed for the operator, ASCII 
or binary data which is to be operated on by a program of 
some kind and therefore should be transferred through a 
buffer. 

6. Synchronous or asynchronous byte format should be usable with 
no change in the file format 

7 . Any transmission speed should be usable 
8. Format should work on a teletype or floppy disk as well as 

cassette ta pe. 
9. High efficiency i n information packing for fast data rate. 
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APPENDIX E. MEMORY MAP 

Total address space allocation. 

0000 

0400 

0800 

OCOO 

OEOO 

(tio 9 (, p) 1 0 0 0 

if 
;1J11~ ~ 2000 

FOOD 

F400 

F800 

Feoo 
\ 

FFOO 
FFFF· 

4.0 monitor ROM (slot 1) 

ROM expansion tslot-2) 
Onboard (CPU-resident). 
ROM and RAM (4K bytes) 

System expansion 
area (4K bytes) 

·Minimal User RAM 
area (8K bytes) 

User RAM expansion 

Possible video displays 
or other mapped I/O. 

ROM expansion (slot 3) 

System RAM COO to EOO, 
duplicated EOO to 1000. 

typical 8K RAM board. 

Dedicated system video typical VTI/64 
display. 

Memory mapped I/O 
ports. 
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CPU resident system RAM. 

DCDO 

Dcao 
( 3200 1)) 

DFFF 

(,/0 q.fp) 

System variable space. Defined 
for all systems as reserved for 
storage of interrupt, wormhole, and 
other shared information. 

User program space(in systems 
with no other RAM}. May be used 
by operating systems for I/O 
drivers, etc., in large systems. 

Meeting point between system 
programs and stack depends on size 
of both - either can expand until 
conflict occurs. Big systems usually 
move stack to a larger area to allow 
more system programs. 

1'Initial system stack. May be moved ~ ______ ~y large systems which need system 
RAM for system functions. 

P. 89 
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System variables in System RAM. 

OCOO 

OC04 

ocoa 
OCOA 
OCOC 
OCOE 
OCIO 

OCIE 
OC20 

TIMER 
~ RT C 

TANI 
I..J 

tINT. 
rsUF 

TSUFF 
RBUFF FS 

.J KBUFF 
l'VIDE o pas 

SRAI 
SRA2 

ISR 
ADD RS . 

WAKEUP 
) SRA7 
!rVIDE SCEND 

SCRHM o 

-"'~-'~~'-~- WHO 
Video 

?(:::tH.v Ct;L i -""'.......::-."...~" .. '" .-- , ... ~~" ... ~- WHI 

--.~--•.. :;;;p 

WOR 
HOl 

OC48 

M­
ES 

VJ)tlJ-

WH9 

.J 

OC48 

OC4C 

OC50 
OC52 
OC54 

OC5C 

OC64 
OC66 

OC6A 

OC80 

AUX. 
VIDEO 
CTL 

TAPE 
LOADER 
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SCND2 
SCRH2 
POS2 
SCND3 
SCRH3 
POS3 
WINDOW 
SAVPC 

FNAME 

RNAME 

RRN 
RLEN 
RADR 
RTYPE 

reserved but 
un defi ned 
by 4.0. 
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link program 

logical device 

buffer. When the wormhole program is done, 
it de-activates the flag by putting a non­
zero value in it. Interrupts occur at random 
times~ so they must save the contents of all 
cpu registers and restore them when done. 

A part of a supervisor program which connects 
a filter program to the physical devices 
that the filter program replaced. It is 
installed in the appropriate wormhole by the 
supervisor program before the user program 
is executed. When the user program calls 
the filtered wormhole, the link program is 
executed. The link program restores the 
wormhole to its original contents and calls 
the filter program. The filter program 
executes, transferring filtered data to and 
from the original source/sink. When it 
returns, the link program restores its own 
address into the wormhole and returns into 
the user program. When the user program 
is finished, it returns back into the 
supervisor program which restores the 
original contents of the wormhole which had 
the link program address. It is evident 
(with thought) that a supervisor program 
may act as a link program for a supervisor 
above it, and that a link program is a 
simple-minded supervisor program. 

An imaginary I/O device which behaves in a 
known way for a program which communicates 
with it. For example. the unknown device 
which communicates with the computer oper­
ator is called the logical console device. 
It can be used by an program without regard 
to what physical device is actually being 
used for communications with the operator 
(video display, TTY. graphics CRT. etc .... ). 
This means that the logical devices must be 
standardized: methods of access must be 
uniform, and the conceptual function of 
each device must be uniform. Standardization 
is achieved in the POLY-88 by such means as 
the use of wormholes and the declaration of 
conventions for allocation of system variables 
in the CPU resident RAM memory. 
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physical device 

supervisor program 

system variables 

user program 

A n act u alp i e ceo f h a r d ware cap a b 1 e 0 f 
performing input or output or both, via 
some standard method or format. It is 
used to describe the difference between 
the data sources/sinks that an executing 
program is "aware~ of (see glossary 
definition of "awareness") and the data 
sources/sinks that are actually being used. 
Programs are normally concerned with "logical 
devices" (e.g. "logical tape reader" or 
"logical console key board"), whereas the 
system and the computer operator are 
concerned with the actual physical device 
that data is flowing to (e.g. audio 
cassette or paper tape reader). 
Any program which changes the contents of any 
wormhole or other system variable in the CPU 
resident RAM is acting as a supervisor to 
all programs which use the system in the new 
context (see dictionary definition of context). 
The supervisor is responsible for saving the 
old contents of the system RAM that it changes, 
and for restoring it when its job is done. 
It executes a CALL to the "userll program 
it is supposed to run. When the user program 
is finished, it will return and the supervisor 
can restore the system RAM. Supervisor 
generally discover how to change the system 
RAM by talking to the operator through the 
system console. 
Any of the shared storage areas in the CPU 
resident RAM memory from CODH to C80H. 
System variables are used to "configure ll the 
system because they control the connections 
of physical to logical devices through the 
wormholes, the address of current system 
video display and system keyboard, the 
addresses of auxiliary video displays, the 
addresses of the interrupt service routines 
for each interrupt, and the status of the 
real time clock. 
A completely unaware program. It is designed 
to perform some processing function and so 
should be maximally flexible in its I/O. For 
this reason, it does not change any system 
variable, but assumes that any system variables 
that it references have been set up properly 
by a supervisor before hand. When it is done, 
it returns with a RET instruction and the 
supervisor that called it restores the system 
variables it changed or runs another user program. 
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wormholes One of 10 areas in the CPU resident RAM 
memory that contain CALL followed by RET 
instructions. The address of the CALL is 
the address of a routine which can fetch 
or transmit a single byte from/to a 
physical device. Each wormhole is defined 
to be the access port for a given logical 
device such as the console input, console 
output or binary input or output etc .. 
The wormholes start at OC20H and go up, 
each taking 4 bytes. Each can be called 
and will transmit/fetch the character in A . 

. ~ See Appendix H for details. 

wormhole programs A program called by a wormhole which is 
supposed to communicate with a logical 
device such as the logical console input 
device. In an interrupt driven system, 
it usually wastes time waiting for a flag 
in a known RAM location to indicate that 
data is available or can be transmitted to 
the physical device currently connected. 
When the flag is activated, the transfer takes 
place and the wormhole program returns to 
the user via the wormhole. The wormhole 
program thus guarantees that exactly one 
byte will be transmitted before it returns 
to the user. No registers other than the 
accumulator may be affected. 
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APPENDIX I 

HEX ASCII 
~~ NUL 
~1 SOH 

ASCII CONTROL CHARACTER USAGE 

CTl 
KEY USE 

@ USED TO DETECT BREAK CONDITION 
A 

~2 STX B 

~3 ETX C 
~4 EOT 0 

~5 ENQ E 
06 ACK F 

07 BEL G 
H BACKSPACE 
I HORIZONTAL TAB 

P. 94 

08 BS 
~9 HT 
0A IF J LINE FEED (NOT RECOGNIZED BY CRT DRIV.) 
~B VT 
~C FF 

~D CR 
0E SO 
0F SI 
10 OLE 
11 DCl 
12 
13 

14 

DC2 
DC3 
DC4 

15 NAK 
16 SYN 
17 ETB 
18 CAN 
19 EM 
lA SUB 
1B ESC 
I C FS 
lOGS 
IE RS 
I F US 
>F DEL 

K VERTICAL TAB - MOVES CURSOR TO HOME POSe 
L FORM FEED - CLEAR SCREEN ON CRT 
M CARRIAGE RETURN - NEWLINE ON CRT 
N 

o 
P 

Q 
R 

S 

T 

U 

V SYNC CHARACTER - IGNORE EXCEPT AS BCC 
W 

X CANCEL LINE 
Y KEYBOARD INTERRUPT 
Z SAVE CPU STATE & GO TO MONITOR 
C HALT EXECUTION & RETURN TO INTERPRETER 

"-
] 

l' e,) 
->(-) 

RB RUBOUT - DELETE LAST CHARACTER AND BACKSPACE 
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APPENDIX J. VECTOR INTERRUPT SYSTEM 

Interrupts on 4.0 vector through the locations from 
zero through 38 hex as they do in any 8080 system, however 
these locations in the monitor ROM contain instructions which 
push all general registers and jump to an address stored in 
the corresponding element in the SRA table (Service Routine 
Address table). The SRA table is in System RAM, so can be 
changed by a user supervisor program which wants to install 
its own Interrupt Service Routine (ISR) into any of the 
vectors. The chart below shows the history of the vectoring 
for each of the monitor versions. 4.0 fixes permanently the 
address of the SRA table at C10. Note that there is no SRA6, 
but instead an address known as the "wa keup" address, which 
is the jump address for RTC timeout. The RTC acts like a 
piece of hardware wich increments the negative count in 
TIMER (four bytes at COO) until it reaches zero, when the 
routine at the WAKEUP address is jumped to. 

VECTORED EQUIVALENT INTERRUPT VECTOR 
RESTART ADDRESS ASSIGNED BY 

INTERRUPT INSIRUCTION MONIIOR VERSION 

2.~ ~.2 4.0 

VI~ sing.step. RST 7 N.A. N. A. C 1 C ( S RA 7 ) 
VII RTC RST 6 1~3~ ~FFC CIA (wakeup) 

. V I 2 KBD RST 5 N.A . N.A. C18(SRA5) 

VI3 USART RST 4 1~2~ ~FF9 C16(SRA4)-

VI4 RST 3 1~18 ~FF6 C14(SRA3) 

VIS RST 2 1010 0FF3 CI2(SRA2) 

VI6 RST 1 1008 0FF0 CIO(SRAI) 
-, 

VI7 (same- as RST 0 Used to initialize 
RESET) the system 
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The service routine should use the original flag byte and 
single byte buffer that KSR (Keyboard Service Routine} used 
for the VTI keyboard port. If it does not, the address in the 
console input wormhole should be changed to point to a routine 
which can communicate with the proper flag and buffer. The flag 
and buffer used by KSR is called KBUFF and is located at COC~ 
with the flag byte at that address, followed by the buffer. The 
flag indicates data is valid in the buffer when it is zero. 

If it were desired to connect multiple keyboards to the system~ 
this could be done either by using more interrupt vectors~ assign­
ing a separate service routine to each, or it could be done by 
doing "polled ll 110 to determine which keyboard interrupted 
through a shared interrupt. Polling requires an interrupt 
service routine which can talk separ~tely to each keyboard port 
to find the one that interrupted~ and then service only that one. 
It puts the data obtained tnto a buffer corresponding to the 
interrupting keyboard and activates (zeroes) the corresponding 
flag. In a time sharing system, the operating system w~uld 
swap addresses into and out of the console input wormhole 
(WHO) each time a user's program was restarted. Each user's 
wormhole would effectively contain a special routine which 
would communicate only with the buffer corresponding to his 
keyboard. 

The monitor provides a routine which reads from the USART~ 
and which uses another buffer of the same configuration as the 
keyboard buffer. It is called RBUFF and is located at eOA in 
system RAM. When a higher-level program installs routines 
which can both read and write through the USART, they should 
use the buffers and flags defined in system RAM, just as the 
keyboard service routine did with the keyboard buffer. This 
way, all wormhole programs which wait for the flags to go to 
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zero will work no matter what interrupt service routine 
actually changed the flag. The ISR may be handling more than 
one device on the particular interrupt that it is installed 
in, and may be placing the characters it obtains into a long 
buffer (longer than the singJe byte buffer used to talk to 
the wormhole programs), but in any case, if the same flag and 
byte-buffer are used, no incompatibilities between rSR and 
wormhole program will result. 

The key board flag is particularly important, since many 
large applications programs may te~t it to determine whether 
a key has been pressed. If different ISR's use different flags, 
then these applications programs will not work. 

On the subject of standards, the interrupts service 
routines all use a standardized register save sequence, which 
consists of pushing PSW (accum and flags), then B, 0, and H. 
All interrupts are forced to use the sequence because it is done 
automatically in the ROM before the rSR is jumped to. For the 
convenience of the ISRs, a section of code in the monitor called 
rORET can be used to restore all the registers in the same 
sequence, and to enable interrupts before returning to the 
interrupting program. A simple jump into the start of IORET 
will do the rest. In the monitor. the USART ISR, called USRTSR 
falls through into rORET to avoid the need to jump. 

There are only seven vector interrupts because the location 
that V17 would interrupt through is the same address as RESET 
uses, specifically, address 0000. V17 would have the same 
effect as resetting the CPU, which of course initializes the 
system and brings up the tape loader mode. 

Several of the other VIIs have been dedicated also. 
They are allocated by 4.0 for the single step interrupt, the 
system keyboard and the 8251 USART (in addition to the RTC 
interrupt mentioned above). 
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The single step interrupt is generated by a few 
flip-flops on the CPU which count two instructions after 
they are activated and then interrupt. This allows the 
single stepping feature on thePOlY-88 which is so useful 
in program debugging. The monitor pops the values of the 
registers from their save afea on the system stack, leaving 
the address to be stepped, activates the single~step hard­
ware, and does a return. The RET instruction is counted by 
the hardware as one instruction, then the single instruction 
in the user program that gets executed is counted as another 
befgre the interrupt is generated. The interrupt is vectored 
to SAVE - an address in the monitor - by SRA7, which is 
initialized to contain this address. SAVE then pushes all the 
registers back down the stack and returns to the front panel 
mode for further operator cgmmands. 4.0 leaves the vector 
address of VIO changeable through SRA7 in order to use the 
single-stepping feature in more advanced program debugging 
systems. 

The sytem keyboard interrupt is initially set up for a 
VTI keyboard port, but by changing the address in SRA5, any 
other interrupt serviced physical device service routine may 
be installed. 
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· , 
1FINAL VERSION 4.0 MONITOR NOV 22,1976 
· , 
1COPYRIGHT 1976 BY 
1POLYMORPHIC SYSTEMS 
;A DIVISION OF 
1INTERACTIVE PRODUCTS CORPORATION 
1737 S. KELLOGG AVE. 
;GOLETA, CA 93017 
· , 
;********** 4.0 MONITOR ********** 

· , ;WRITTEN BY D.L.FAIMAN 
D.W.SALLUME 
R.L.DERAN · , · , 

;POLY-88 RESIDENT MONITOR ROM VERSION 4.0. RUNS FROM 00 
1TO 3FFH IN FIRST CPU ROM SOCKET. FRONT PANEL RESET OR 
1THRU ZERO GETS A "POLY-FORMAT" ABSOLUTE TAPE LOADER 
iWHICa WILL RUN THE CPU RESIDENT USART TO READ BYTE-STAN 
1('B') OR "POLY-PHASE" ('P') AUDIO CASSETTE TAPES. 
1CONTROL-Z AT ANY TIME ON SYSTEM KBD BRINGS UP FRONT PAN 
;DISPLAY WITH MEMORY MODIFY WINDOW IN HEX. COMMANDS THE 
:ALLOW MEMORY,REGISTER MODIFICATION AND SINGLE-STEP/EXEC 
;OF INTERRUPTED PGM. 
· , 
:UTILITY PGMS AVAILABLE FOR USER ARE: 
:DSPLY PUTS CHAR ON SYSTEM VIDEO SCRN. RECOGNIZES 

· , 
;KI 

ALL STANDARD CTL CHARS AND SCROLLS TEXT UP. 
ACCESSIBLE BY CALL TO WORMHOLE 1 (WH1) AT 0C24H. 
GETS CHAR FROM SYSTEM CONSOLE KBD. 

; ACCESSIBLE BY CALL TO WORMHOLE ZERO (WH0) AT 0C2 
iUSRTI GETS CHAR FROM USART BACKGROUND LOAD 
; 
:HEXO 
: BYTE 
;DEOUT 
;HEXC 
i 
i 
: MOVE 

TYPE ROUTINE. 
PUTS OUT LOW NIBBLE OF A IN HEX THRU WH1 
PUTS OUT A IN HEX THRU WHI. 
PUTS OUT D,E IN HEX THRU WH1. 
GETS A HEX NUMBER UP TO 2 BYTES LONG IN H,L FROM 
WH0, ECHOING ON WHI. NON-HEX CHARACTER 
TE~~INATES INPUT. THE TERM. CHAR IS LEFT IN A. 
TRANSFERS #BYTES IN BC FROM ADDR IN HI. TO ADDR I 

; TERMINATES WITH HL=HL+SC,DE=DE+BC,BC=0. 
:IORET A SECTION OF CODE THAT TERMINATES AN 

· , 
;TIME 

INTERRUPT SERVICE ROUTINE BY RESTORING 
ALL REGS IN STANDARD ORDER, EI, RET. 
EXECUTES 60 TIMES A SECOND AUTOMATICALLY, INCREM 
ING FOUR BYTE LOCATION CALLED TIMER. IF TIMER=0 
ALL REGS SAVED AND ROUTINE AT ADDR IN LOCATION 
WAKEUP IS JUMPED TO. THIS ROUTINE MAY TERMINATE 
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0C00 
0C00 

0C04 
0G0S 

0C0A 

0C0C 
0C0E 

eC10 
0Cl2 
9C14 
0C16 
0Cl8 
0ClA 

0CIC 

eClE 
0CIF 

0C20 
0C24 
0C28 

FFEA 
0C2C 

; BY USING IORET • . , 
;******SYSTEM RAM ALLOCATION****** . , 
;DEDICATED LOCATIONS. 

ORG 
TIMER: OS 

TANI: OS 
TBUFP: OS 

RBUPP: OS 

KBUPF: OS 
POS: DS 
; INTERRUPT 
SRAl: OS 
SRA2: OS 
SRA3: DS 
SRA4: OS 
SRAS: OS 
WAKEUP: DS 

SRA7: DS 

0C00H 
4 

4 
2 

2 

2 
2 

;BEGIN OF ONBD RAM 
;INCREMENTED BY 60HZ CLOCK. 
;LOW BYTE=LEAST SIGNIFICANT. 
;TIME AT NEXT INT. USED BY 
;USART TRANSMIT BUFFER 
;FLAG AND ONE BYTE BUFFER. 
;USED BY EXTERNAL DUMPERS. 
;USART RECEIVE BUFFER FLAG 
;AND ONE BYTE BUFFER. 
;USED BY MONITOR TAPE LOADER. 
;KBD BUFF-FULL FLAG AND BUFFER 
;CURSOR POSITION FOR DSPLY 

SERVICE 
2 
2 
2 
2 
2 
2 

ROUTINE ADDRESS TABLE. 
;VI7 

2 

;VI6 
;VI5 
;VI4: USART INT.,FIRST INITED SR 
;VI3: KBD INT. 
;ADDRESS JUMPED TO WHEN CLOCK TIM£ 
rOUT IS IN THIS LOC. IT FUNCTION 
;EXACTLY LIKE AN SRA, BUT IS ACT 
;JUMPED TO BY THE CLOCK SOFTWARE 
;EFFECTlVELY SIMULATES A HARDWAR 
;SINGLE-STEP INTERRUPT. NORMALLY 
;AT ITS INITED ADDR WHICH BRINGS 
;UP FRONT PANEL DISPLAY. IT CAN 
;CHANGED FOR EXTRNAL PGMS TO USE 
iDEBUGGING OR FANCY PGMING. 

;VIDEO SCREEN ADDRESS 
;INITED TO F800H,FCH, 
;SYSTEM START UP. 

PARAMETERS USED IN DSPLY. 
BUT MAY BE CHANGED AFTER 

SCEND: DS 1 ;SCREEN END FOR DSPLY. 
SCRHM: DS 1 ;SCREEN HOME FOR DISPLAY 
;WORMHOLE VECTOR. THIS TABLE IS FULL OF CALL-RETURN PAIR 
;WHICH CALL SYSTEM I/O PROGRAMS. THEY MAY BE CHANGED AFT 
;INITIALIZATION TO CALL ANY PHYSICAL DEVICE DRIVER IT IS 
;DESIRED TO INSTALL. THIS IS NORMALLY DONE WITH LINK PR 
JAS DESCRIBED IN MANUALS. THE FIRST TWO WORMHOLES ARE I 
;TO THE SYSTEM CONSOLE KBD AND SYSTEM VIDEO DISPLAY. 
;ALL USER I/O SHOULD BE DONE THRU THE ~IS TO INSURE 
;COMPATIBILITY WITH ANY SUPERVISOR SYSTEM AND TO ALLOW 
:DYNAMIC REASSIGNMENT OF I/O FOR A FIXED USER OBJECT PGM 
WH0: OS 4 iCONSOLE IN: INITED TO CALL SYS. 
WHl: OS 4 ;CONSOLE OUT: INITED TO CALL DSP 
WH2: OS 4 iSYSIN: USED EXTRNLY BY TAPE OR 

INITLEN EQU 
WH3: OS 

;INPUT DRIVERS. A CALL GETS BYTE 
SRZ\4-$ iLENGTH OF INITILIZED ~-1EMORY 
4 :SYSOT: USED 8Y TAPE OR DISK OUT 
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0C30 
0C34 
0C38 

~C3C 

0C40 
0C44 

0C48 
0C49 
0C4A 

0C4C 
0C4D 
0C4E 

0CS0 
0C52 

0CS4 
~CSC 
~C64 
0C66 
0C67 
0C69 

0000 
8000 3180Hl 
0303 C30002 

0006 E1 
0007 E9 
0008 F5 
0009 C5 
000A 05 

WH4: 
WHS: 
WH6: 

WH7: 

OS 
OS 
OS 

OS 

4 
4 
4 

4 

1DRIVERS. A CALL OUTPUTS BYTE IN 
:SYSIN2: SECONDARY SYSTEM INPUT. 
:SYSOT2: SECONDARY SYSTEM OUTPUT 
:READ: TEXT TYPE INPUT USED 
:BY EXTRNL TAPE,DISK,KBD DRIVERS 
:LIST: TEXT TYPE OUTPUT TO LINE 
:PRINTERS OR TEXT FILES ETC. 

WH8: OS 4 1AUX WH: IN 
wa9: OS 4 1AUX WH: OUT 
1VCB BLOCKS TO BE TEMPORARILY SWAPPED FOR SCRHM,SCEND AN 
;IN ORDER TO USE DSPLY ON OTHER THAN SYSTEM VIDEO DISPLA 
:A LINK PGM DOES SWAPPING, AND IS CALLED FROM WHl IN­
;STEAD OF DSPLY. IT THEN CALLS OSPLY, AND RESTORES 
:CONTENTS OF SCRHM,SCEND AND POS BEFORE RET •• 
VCB2: :SECONDARY veo SCRN CONTEXT 
SCND2: OS 1 
SCRH2: OS 1 
POS2: DS 2 
VCB3: 
SCND3 : 
SCRH3: 
POS3: 
· , 

OS 
OS 
OS 

1 
1 
2 

:TERTIARY veo SCRN CTX. 

1TEMPORARY LOCATIONS USED BY FRONT PANEL MODE. 
· , WINDOW: OS 
SAVPC: OS 
; 

2 
2 

1MEM. MODIFY WINDOW POINTER. 
1USEO BY S.S.WHEN STACK UNAVAILA 

;TEMPORARY LOCATIONS USED BY TAPE LOADER. 
· , 
FNAME: OS 
RNAME: OS 
RRN: OS 
RLEN: OS 
RADR: OS 
RTYPE: OS 

8 
8 
2 
1 
2 
1 

: I'FIND" NAME FOR TAPE LOAOER. 
;READ RECO NAME -FOOND ON TAPE. 
:READ RECD NUMBER. 
:READ RECD LENGTH. 
:READ RECD ADDR (BIAS). 
;REAO RECD TYPE. 

;FREE ONBOARD RAM ONWARDS. 
· , 
;***MONITOR PROGRAM*** 
· , ;VECTOR INTERRUPT LOCATIONS 

ORG " 
RESET: LXI SP,STACK ;FRNT PANEL RST OR POWER UP GET 

JMP RSTI ;RSTI INITS SYST RAM, ENDS IN TAP 
· I " 

:THESE TWO INSTRUCTIONS CAN BE CALLED TO GET THE 
;ADDDRESS OF THE CALLING PROGRAM INTO H,L. THIS 
;IS NECESSARY IN WRITING SELF RELOCATING CODE. 
· , 

POP H 
PCHL 

VI6: . PUSH PSW ;STANDARD REGISTER PUSH SEQUENCE 
PUSH B 
PUSH D 
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000B ES 
000C 2A100C 
B00F E9 
0010 FS 
0011 C5 
0012 DS 
0013 E5 
0014 2A120C 
0017 E9 
01H8 FS 
0019 C5 
iHJ1A DS 
001B E5 
001C 2A140C 
00lF E9 
0020 F5 
0021 C5 
0022 D5 
0023 ES 
0024 2A160C 
0027 E9 
0028 FS 
0029 CS 
B02A DS 
002B ES 
002C 2A180C 
002F E9 
0030 FS 
0031 CS 
0932 D5 
0033 £5 
9034 C34e00 
13037 00 
0038 F5 
0039 C5 
003A D5 
003B £5 
003C 2AIC0C 
003F E9 
0040 D308 
0042 2HJ00C 
0045 3E04 
0047 34 
0048 C26400 
004B 23 
004C 3D 
004D C24700 
0050 2AIA0C 
0053 £9 

0054 DB01 
0056 £602 
0058 CA64~Hl 

PUSH 
LHLD 
PCHL 

VIS: PUSH 
PUSH 
PUSH 
PUSH 
LHLD 
PCHL 

VI4: PUSH 
PUSH 
PUSH 
PUSH 
LHLD 
PCHL 

VI3: PUSH 
PUSH 
PUSH 
PUSH 
LELD 
PCHL 

VI2: PUSH 
PUSH 
PUSH 
PUSH 
LHLD 
PCHL 

CLOCK: PUSH 
PUSH 
PUSH 
PUSH 
JMP 
DB 

SS: PUSH 
PUSH 
PUSH 
PUSH 
LHLD 
PCHL 

TIME: OUT 
LXI 
MVI 

TIME2: INR 
JNZ 
INX 
DCR 
JNZ 
LHLD 
PCHL 

iUSART INTERUPT 
;ITS ADDRESS IS 
USRTSR: IN 

ANI 
JZ 

H 
SRA1 iGET SERVICE ROUTINE ADDRESS 

:GO EXECUTE IT. IT WILL RTRN THR 
PSW :SAM£ AS ABOVE 
B 
o 
H 
SRA2 

PSW 
B 
o 
H 
SRA3 

PSW, 
B 
o 
H 
SRA4 

PSW 
B 
o 
H 
SRAS 

'Y11 
PSW 
B 

"' .. iTHE CLOCK INT ALWAYS GOES TO TH 

o 
H 
TIME 

" PSW 
B 
o 
H 
SRA7 

;TIMER COUNTER ROUTINE. 

(; 

ct. 
/ 

8 
H,TIMER 
A,4 

:ENABLE INT FOR NEXT 
iCOUNT£R LOCATION 

60HZ CYCLE 

M 
IORET 
H 
A 

i 4 BYTES TO INCR 
iINC ONE LOC. 
iDONE,STANDARD RETURN 

TIME2 
WAKEUP iCNTR IS ZERO,SO INITIATE 

:GO TO THE WAKEUP TASK 
SERVICE ROUTINE FOR INPUT 
INITED INTO SRA4. 
1 
2 
IORET 

WAKEU 
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905B DB09 
9950 219A9C 

9960 3690 
0062 23 
9963 77 

9064 E1 

0965 01 
0966 C1 
0067 Fl 
9068 FB 
9069 C9 

906A E5 
006B 210C9C 
"06E 7E 
906F B7 
0079 C26E00 
0073 35 
0974 23 
9075 7E 
~H376 E1 
121077 C9 
121078 E5 
9979 219A0C 
907C C36E99 

007F F5 
0080 cs 
0081 05 
0082 E5 
0083 2A0E0C 
0018 

· , 
IN 
LXI 

9 
H,RBUFF 

1THIS CODE IS SHARED BY ANY SERVICE ROUTINE 
1WHICH HAS FOUND A CHARACTER. BL SHOULD HAVE THE 
:BUFFER ADDRESS, FLAG FIRST-THEN ONE BYTE BUFF. 
:ONLY USED BY INPUT ISR'S. 
· , IOPUT: MVI M,0 :ZERO THE FLAG: WE GOT THE 

INX H :MOVE UP TO DATA BUFFER 
MOV M,A :PUT CHAR IN DATA BUFF 

:FALL THRU TO IORET 

CHAR 

IORET: POP H :THIS CODE SECTION CAN BE JUMPED 

POP 
POP 
POP 
EI 
RET 

o 
B 
PSW 

:FOR STANDARD SEQ.REG.POPS AND E 
:AS FOR ANY INTERRUPT SERVICE RT 

:WORMHOLE END OF KBD CHAR FETCH RTNS. 
:WHEN CALLED BY WH0,WAITS FOR VALID DATA FLG IN KBUFF, 
;THEN RETURNS CHAR FROM KBUFF+1 IN A. 
KI: PUSH H :WE CAN ONLY WRECK A. SO SAVE H 

LXI H,KBUFF 
KI1: MOV A,M 

ORA A 
JNZ KIl 
OCR M 
INX H 
MOV A,M 
pop H 
RET 

USRTI; PUSH 
LXI 

H 
H,RBUFF 
KI1 

· , 
JMP 

:GET FLAG 
;IS IT ZERO? 
;NO,TRY AGAIN 

:****** VIDEO DISPLAY DRIVER ****** 
· , 
;DSPLY IS THE FAMOUS "TELETYPE SIMULATOR" walCH -f 

;DRIVES A POLYMORPHICS VTI AND SCROLLS TEXT WH£N -
:THE(SCRN FILLS. IT RECOGNIZES ALL IMPORTANT CONTROL­
;CHARACTERS AND USES THE SCRHM,SCEND, AND POS LOCATIONS 
;IN SYSTEM RAM WHICH ARE INITIALIZED TO GIVE A SCREEN 
;AT 0F890H TO 0FBFFH ON POWER-UP OR FPRST. AT 
;THE SAME TIME, ITS OWN ADDRESS IS PUT IN WH1 FOR THE 
;OEFAULT SYSTEM CONSOLE DISPLAY DRIVER. 
· , 
DSPLY: PUSH 

PUSH 
PUSH 
PUSH 
LHLD 

CTLX - EQU 

PSW 
B 
o 
H 
POS 
l8H 

;A WH PGM MUST SAVE ALL REGS 

iASCII "CAN" CLEARS CUR. LINE 
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0086 FE18 
0088 CAD000 
008B 11B900 
008E 05 

008F 367F 

007F 

0991 FE7F 
0093 CAE400 
0096 FE20 
0098 02B400 

000D 

009B 060D 
009D CAE6!30 
B00C 

90A9 3C 
00A1 CAEF00 
000B 
00A4 3C 
00As CAF900 
0909 

00A8 3C 
00A9 3C 
00AA C0 
00AB 70 
99AC E6F8 
00AE 6F 
00AF 010800 
90B2 09 
00B3 C9 
00B4 F680 

00B6 77 
00B7 23 
00B8 C9 

90B9 3A1E0C 
00BC BC 
00BD C2DC00 
00C0 2AIE0C 

RB 

CR 

FF 

VT 

TAB 

NORM: 

. , 

CPI 
JZ 
LXI 
PUSH 

MVI 

EQU 

CPI 
JZ 
CPI 
JNC 

EQU 

SUI 
JZ 
EQU 

INR 
JZ 
EQU 
INR 
JZ 
EQU 

INR 
INR 
RNZ 
MOV 
ANI 
MOV 
LXI 
DAD 
RET 
ORI 

MOV 
INX 
RET 

CTLX 
CLINE 
D,SCRL 
D 

M,07F8 

7FH 

RB 
RBR 
20H 
NORM 

00H 

CR 
CRR 
0CH 

A 
FFR 
eBH 
A 
VTR 
098 

A 
A 

A,L 
0FaH 
L,A 
B,8 
B 

80H 

M,A 
H 

;ALL DSPLY CHARACTER 
:HANDLING SUBROUTINES EXCEPT 
;CLINE RETURN TO SCRL TO CHECK 
;SCRN OVERFLOW AND SCROLL 
;IF NECESSARY. 
;BLANK THE CURSOR SO WE 
;WON'T HAVE TO LATER. 
1USE A GRAPHICS BLANK 
;INSTEAD OF A SPACE. 
:ASCII "DEL" OR RUB OUT 
:BACKSPACE AND DELETE CHAR. 

;IF CHAR IS ABOVE 20H, PRINT IT 
;ELSE IT'S NOT A NORMAL CHAR, 
;SO TEST IT FOR VALID CTL CODE 
;CARRIAGE RETURN. MOVES DOWN 
;A LINE, LEFT-ZEROES CURSOR. 

;FORM FEED. CLEARS SCRN, HOMES 
;CURSOR. 

;VERTICAL TAB. JUST HOMES CURSOR 

;TAB. MOVES CURSOR RIGHT TO 
;NEXT EVEN/8 POSITION. 

:IF NOT A TAB, RETURN 
:BACK UP CURSOR TO EVEN/8 

:MOV UP 8 POSITIONS 

:WE HAVE A PRINTING CHAR, SO MAP 
;IT INTO CHAR AREA OF VTI SPACE. 
:PUT IT IN REFRESH MEM. 
:MOVE UP A POSITION. 
;GO TO SCRL. 

;SCRL SCROLLS TEXT UP THE SCRN IF NECESSARY, 
;THEN FALLS INTO CURP, WHICH RESTORES THE CURSOR 
:AND RETURNS TO USER THRU IORET • . , 
SCRL: LOA 

CMP 
JNZ 
LHLD 

SCEND 
H 
CURP 
SCEND 
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00C3 7C MOV A,H 
0~C4 95 SUB L 
00C5 54 MOV D,H 
00C6 2E40 MVI L,4QJH 
0~C8 lEQJg MVI E,0 
00CA 40 MOV C,L 
00CB 47 MOV B,A 
00CC CDB001 CALL MOVE 
B0CF 2B DCX H 

· , 
:CLINE CLEARS THE CURRENT LINE 
1 

0000 3E3F CLINE: MVI A,3FH 
0002 57 MOV D,A 
0003 B5 ORA L 
0004 6F MOV L,A 
~005 367F WIPE: MVI M,7FH 
0007 2B DCX H 
0008 15 OCR 0 
1lJ009 C205eS JNZ WIPE 
1lJ0DC 36FF CURP: MVI M,QJFFR 
000E 22,0E0C SHLO POS 
00El C36400 JMP IORET 
00E4 2B RBR: DCX H :RUBOUT ROUTINE 
0~ES C9 RET 
00E6 QJ14000 CRR: LXI B,64 :CARRIAGE RETURN RTN. 
00E9 7D MOV A,L 
0BEA t6C9 ANI 0CSR 
S0tC 6F MOV L,A 
0QJED 09 DAD B 
00EE C9 RET 
00EF COF900 FFR: CALL VTR :FORM FEED ROUTINE 
00F2 367F FF1: MVI M,7FH 
fH'lF4 23 INX H 
00F5 BC CMP H 
QJ0F6 C2F200 JNZ FF1 
00F9 2A1E0C VTR: LHLD SCEND ;VERTICAL TAB RTN. 
00FC 7D MOV A,L 
00FD 2E00 MVI L,0 
S0FF C9 RET 

· , 
: MOVE MOVES -BC BYTES FROM THE AREA STARTING AT" 
7 (HL) TO THE AREA STARTING AT (DE) 
· , SHHJ 7E MOVE: MOV A,M 

~HH 12 STAX 0 
0102 13 INX 0 
0103 23 INX H 
011:'4 0C INR C 
0105 C20SS1 JNZ MOVE 
0108 04 INR B 
0109 C20001 JNZ MOVE 
0lSC C9 RET 



POLY 88 RESIDENT MONITOR VERSION 4.0 11/22/76 
COPYRIGHT 1976 INTERACTIVE PRODUCTS CORPORATION 
4.0S PAGE 08 

0100 DBFS 
010F 2l0C0C 
00lA 
0112 FEIA 
0114 C26000 

0117 2l0A00 
01lA 39 
0llB E5 
0llC 2B 
0110 56 
0llE 2B 
0llF 5E 
0120 05 

0121 CD9203 
0124 FB 
0125 CDF900 
0128 015101 
012B 09 
012e 369C 
B12E 017501 

0131 09 
~n32 369A 

0134 3E~8 
0136 CD7F00 
0139 3E0B 
013B CD7F0~ 

;KEYBOARD INTERUPT SERVICE ROUTINE FOR SYSTEM CONSLE 
;KEYBOARD AT 0F8H. ITS ADDRESS IS INITED INTO SRA5. 
;IT WATCHES FOR CTL/Z. IF IT FINDS ONE, IT FALLS 
;THRU INTO SAVE, ,THUS ENTERING FRONT PANEL MODE. 
;KBD ADDR IS FIXED BY SCREEN ADDR, WHICH IS 0FaB0H 
;SINCE A POLYMORPHIC VTI USES SAME DECODER FOR KBD 
;AS FOR VIDEO REFRESH MEMORY. 
· , 
KSR: 

CTLZ 

· , .****** , 
· , 

IN 
LXI 
EQU 
CPI 
J'NZ 

FRONT 

0F8H 
H,KBUFF 
01AH 
CTLZ 
IOPUT 

PANEL MODE ****** 

;SAVE IS THE ENTRY POINT INTO FRONT PANEL 
;MODE IF REGISTERS HAVE BEEN ALREADY PUSHED IN 
;STANDARD SEQUENCE. IT PUSHES PC AND SP 
iON TOP OF REGISTERS FOR DISP TO USE. 
· , 
SAVE: 

· , 

LXI 
DAD 
PUSH 
DCX 
MOV 
DCX 
MOV 
PUSH 

H,10 
SP 
H 
H 
D,M 
H 
E,M 
D 

;WARM IS THE ENTRY POINT TO FRONT PANEL MODE 
;IF PC AND SP HAVE ALREADY BEEN PUSHED DOWN 
iON TOP OF REGISTERS IN STANDARD SEQUENCE 
· , 
WARM: CALL CLEAR 

EI 
CALL VTR ;SET HL TO BEGINNING OF SCREEN 
LXI B,337 ;OFFSET FROM SCRHM FOR UPARROW 
DAD B 
MVI M,9CH ;VTI CODE FOR UPARROW 
LXI B,175H iOFFSET FROM UPARROW FOR 

;RIGHT ARROW 
DAD B 
MVI M,9AH ;VTI CODE FOR RIGHT ARROW 

; 
;DISP IS THE ENTRY POINT TO FRONT PANEL MODE IF 
;THE SCREEN ALREADY SHOWS A FRONT PANEL DISPLAY. 
;IT DOES NOT CLEAR THE SCREEN, SO WILL NOT 
iBLINK WHEN SCREEN IS UPDATED. 
· I 

DISP: MVI 
CALL 
MVI 
CALL 

A,CTLX ;ERASE LAST COMMAND ON SCRN 
DSPLY 
A,eBH 
DSPLY 
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In3E 3E06 
0140 210000 
0143 39 
0144 016D01 
9.1147 11'5 
0148 37 DISP1: 
0149 CD7C01 
014C CD7CS1 
9.11411' CD97S3 
0152 5E 
0153 23 
0154 56 
0155 23 
0156 CDD1S3 
iH59 11'1 
015A 3D 
015B CA87S1 
015E 11'5 
01511' C5 
0160 EB 
0161 01FOFF 
0164 09 
0165 EB 
8166 C07F03 
0169 C1 
016A C34801 
0160 50435350 MSG: 
0171 484C4445 
8175 42434146 
0179 43405A 

· , 

MVI 
LXI 
DAD 
LXI 
PUSH 
STC 
CALL 
CALL 
CALL 
MOV 
INX 
MOV 
INX 
CALL 
POP 
OCR 
JZ 
PUSH 
PUSH 
XCHG 
LXI 
DAD 
XCHG 
CALL 
POP 
JMP 
DB 

A,6 
H,a 
SP 
B,MSG 
PSW 

FLOSY 
FLDSY 
BLK 
E,M 
H 
D,M 
H 
DEOUT 
PSW 
A 
FLAGS 
PSW 
B 

B,-3 
B 

HEX08 
B 
DISP1 
'PCSPHLDEBCAFCMZ' 

;FIELO DISPLAY PUTS OUT CHAR IN AODR IN 
;111'11' CY ZERO, PUT BLANK TO veo DISPLAY. 
:IN EITHER CASE, B IS INCREMENTED. 
· , 

S17C 11'5 FLDSY: PUSH PSW 
9.1170 049703 CNC BLK 
9.1180 0A LDAX B 
0181 DC7F00 CC DSPLY 
0184 11'1 POP PSW 
0185 03 INX B 
0186 C9 RET 
0187 CD9C03 FLAGS: CALL TABBER 
a18A 7B MOV A,E 
018B 911' RRC 
018C CD7C01 CALL FLDSY 
01811' 07 RLC 
0190 07 RLC 
0191 CD7CI1Il CALL FLDSY 
0194 07 RLC 
111195 CD7C01 CALL FLDSY 

· , 
;MMOO PLACES THE MEMORY MODIFY DISPLAY 

B IFF CY SET. 

;ON THE SCREEN WINDOW POINT TO THE BYTE 
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0198 CD8DS3 
019B C08D03 
019E 2A500C 
SlAI'01E0FF 
0lA4 09 
01AS SE08 
01A7 EB 
01A8 CODIS3 
01AB C09C03 
01AE 3E7F 
SlB0 C07F00 
01B3 CD7F03 
01B6 00 
01B7 C2A801 

01BA CDAA03 
01BD 79 
01BE B7 
01BF C45302 
01C2 78 
01C3 213401 
alC6 E5 
SlC7 21E801 
SICA CDDS01 
~nCD 1600 
0leF 023E02 
0102 cnDS01 
0105 D8 
0106 210002 
0109 19 
010A E9 

01DB BE 
0lDC 23 
0100 5E 
01DE C8 
IHOF 23 
01E0 5E' 
01El IC 
01E2 C20B01 
01E5 23 

;TO BE MODIFIED 
• , 
MMOD: CALL 

CALL 
LHLD 
LXI 
DAD 
MVI 
XCBG 

MMOOl: CALL 
CALL 
MVI 
CALL 
CALL 
OCR 
JNZ 

· , 

CROUT 
CROUT 
WINDOW 
B,-32 
B 
C,8 

DEOUT 
TABBER 
A,7FH 
DSPLY 
HEX08 
C 
MMOOI 

:COMo CALLS HEXC TO GET HEX NUMBERS TO BE ENTERED INTO M 
:THEN EVALUATES THE NON-HEX TERMINATING CHARACTER TO SEE 
: IT IS A COMMAND 
· , 
COMO: 

• , 

CALL 
MOV 
ORA 
CNZ 
MOV 
LXI 
PUSH 
LXI 
CALL 
MVI 
JNC 
CALL 
RC 
LXI 
DAD 
PCBL 

HEXC 
A,C 
A 
STORE 
A,B 
H,DISP 
H 
H,MTBL 
LOOKUP 
0,0 
ADDIT 
LOOKUP 

H,RTN 
0 

;LOOKUP COMPARES THE ACCUMULATOR 
;AGAINST THE ENTRY IN A TABLE 
;POINTED TO BY HL AND ReTURNS WITH 
;THE BYTE FOLLOWING IT IN E. 
;CARRY FLAG SET IF NO MATCH 
;TABLE MUST END IN 0FFH, EACH ENTRY IS 2 BYTES 
· I 

LOOKUP: CMP M 
INX H 
MOV E,M 
RZ 
INX H 
MOV E,M 
INR E 
JNZ LOOKUP 
INX H 
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01E6 37 
01E7 C9 

01ES 20 
01E9 11 
01EA 08 
eY1EB 0F 
~lEC 00 
~lED 18 
01EE SA 
~lEF 08 
01F0 FF 
01Fl 47 
01F2 6C 
01F3 53 
01F4 7C 
0U's 58 
~IF6 59 
0lF7 49 
01FS 49 
01F9 54 
01FA 14 
01FS 4C 
01FC 37 
01FD 4A 
0lFE 2C 
BIFF FF 

0200 
~200 Il160C 
0203 2lEA03 
g2~6 BIEAFF 
eJ209 CDeJ~01 
02aC 3A0004 
020F 3C 
0210 C40004 
0213 FB 

0214 CD9203 
0217 CDA103 
021A 4F 
0218 FES0 

· , 

STC 
RET 

;MTBL IS THE TABLE OF COMMANDS FOR 
;MEMORY MODIFY 
· , MTBL: 

· , 

DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 

I I 

17 
8 
15 
13 
24 
HJ 
8 
-1 
'G' 
G-RTN 

;SPACE MOVE POINTER FORWARD 

;BACKSPACE MOVES BACKWAROSONE 

iRETURN MOVES FWD 8 BYTES 

;LINE FEED MOVES BACK 8 BYTES 

;END OF 1ST HALF TABLE 
:GO 

's' :SET REGISTER 
SETR-RTN 
'X' :EXECUTE (SINGLE STEP) 
X-RTN 
, I I : INDIRECT 
IND-RTN 
'T' :TAPE LOADER 
TAPE-RTN 
'L' iLOAD MEMORY POINTER 
LOD-RTN 
'J' :JUMBO - LOAD 2 BYTES 
DOUBLE-RTN 
-1 

iRSTI IS THE INITIALIZATION ROUTINE 
iIT SETS UP THE WORMHOLES USED IN THE 
iMONITOR, THEN CHECKS FOR A SECOND ROM 
iAND CALLS IT IF IT IS THERE 
· , 
RTN EQU $ :ALL ROUTINES REFERENCE TO HERE 
RS'tl: LXI D,SRA4 " 

LXI H,INITER 
LXI B,INITLEN 
CALL MOVE :INIT WORMHOLES 
LDA 400H :GET 1ST BYTE OF 2ND ROM 
INR A :IF IT WAS NOT AFFH 
CNZ 40"H :CALL IT 
EI ;TURN ON INTERRUPTS 

· , :TAPE IS THE BOOTSTRAP LOADER ROUTINE 
;IT EXPECTS TO GET A B,P, OR C OR IT WILL 
;WAIT FOR ONE 
; 
TAPE: CALL CLEAR 
START: CALL LCFLD ;GET A CASE-FOLDED B OR·P 

MOV C,A ;SAVE THE B OR P FOR ECHOING. 
CPI 'Pi : POLYPHASE 
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021D CABA02 
0229 D642 
0222 CAC702 
0225 3D 
0226 CAF302 
0229C31702 

022C COAA03 
022F EB 
0230 2A500C 
9233 73 
0234 23 
0235 72 
0236 C9 

0237 COAA03 
023A 22500C 
9230 C9 

023E 2A500C 
0241 91F0FF 
0244 09 
9245 19 
9246 C33A92 

9249 2A500C 
024C 5E 
024D 23 
024E 56 
024F EB 
0250 C33A02 

· , 
· , 
· , 

JZ 
SUI 
JZ 
DCR 
JZ 
JMP 

POLY 
I B I 

BITE 
A 
HEAD 
START 

iBYTE STANDARD 

iCONTINUE 
iNOT A B OR C OR P TRY AGAIN 

:DOUBLE GETS A HEX NUMBER FROM THE CONSOLE 
iAND LOADS IT INTO THE NEXT 2 BYTES IN MEMORY 
:(OR A REGISTER) LOW ORDER BYTE FIRST 
iJ(HEX #>(CR) 
· , 
DOUBLE: CALL 

XCHG 
LHLO 
MOV 
INX 
MOV 
RET 

· , 

HEXC 

WINDOW 
M,E 
H 
M,D 

:LOD LOADS WINDOW WITH THE NUMBER 
:FOLLOWING THE L COMMAND 
:L<HEX NUMBER> (CR) 
· I 

LOO: 
SVW: 

· , 

CALL 
SHLD 
RET 

HEXC 
WINDOW 

:ADDIT MOVES THE MEMORY POINTER (WNDOW) 
:BY FORWARD OR BACKWARDS BY 
iTHE VALUE IN E (D=0) 
:E IS OFFSET BY 16 
· , 
ADDIT: 

· , 

LHLD 
LX! 
DAD 
DAD 
JMP 

WINDOW 
B,-16 
B 
D 
SVW 

:IND LOADS THE NEXT 2 BYTES IN MEMORY 
: I NTO WINDOW 
: 
IND: 

· I 

LHLD 
MOV 
INX 
MOV 
XCHG 
JMP 

WINDOW 
E,M 
H 
D,M 

SVW 

iSTORE STORES THE BYTE IN L (ENTERED 
iFROM CONSOLE) INTO MEMORY 
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0253 7D 
0254 2A511J0C 
0257 77 
0258 C9 

0259 E1 
025A E1 
025B 22520C 
~25E E1 
025F E1 
0260 Dl 
0261 C1 
0262 Fl 
0263 E3 
0264 2A529C 
0267 E3 
0268 FB 
9269 D30C 
026B C9 

026C E1 
026D E1 
026E 22520C 
0271 E1 
0272 E1 
0273 D1 
0274 C1 
0275 Fl 
0276' E3 
0277 2A520C 
027A E3 
027B C9 

STORE: MOV 
LHLD 
MOV 
RET 

· , 

A,L 
WINDOW 
M,A 

:X EXECCUTES ONE INSTRUCTION POINTED TO 
:BY SAVPC AND RETURNS TO RST7 
· , 
X: 

· , 

POP 
POP 
SHLD 
POP 
POP 
POP 
POP 
POP 
XTHL 
LHLD 
XTHL 
EI 
OUT 
RET 

H :2 DUMMY POPS 
H :GET PC 
SAVPC :SAVE IT 
H 
H :GET REGISTERS 
D 
B 
PSW 
: RESTORE PC 
SAVPC 

12 :ENABLE SINGLE STEP 
:GO TO USER PGM. 

:G ACTS THE SAME AS X BUT DOES NOT 
:ENABLE SINGLE STEP LOGIC, AND 
: THE'REFORE DOES NOT RETURN 
iTYPING CTL-Z WILL RETURN FROM THE 
:PROGRAM BEING EXECUTED AND SAVE 
:ALL REGISTERS 
:IF A RST7 IS ENCOUNTERED THIS WILL 
:ALSO HAPPEN 
· , 
G: 

· , 

POP 
POP 
SHLD 
POP 
POP 
POP 
POP 
POP 
XTHL 
LHLD 
XTHL 
RET 

H 
H 
SAVPC 
H 
H 
D 
B 
M 

SAVPC 

;SETR POINTS TO ONE OF THE 8080 REGISTERS 
;AS SAVED IN MEMORY 
iMAY BE USED WITH JUMBO COMMAND TO 
:SET A REGISTER PAIR, OR WITH OTHER 
:COMMANDS TO SET INDIVIDUAL REGISTERS 
;S<P/H/D/B/A) 
· , 

LOGIC 

~27C CDA103 
027F 218F02 

SETR: CALL 
LXI 

LCFLD :GET REGISTER DESIGNATION 
H,RTA3 :AND LOOK UP POSITION 
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0282 COOB01 
a285 08 
0286 210200 
0289 54 
e28A 39 
e28B 19 
028C C33A02 

028F 50 
. 0290 00:. 

_. 029148 
"70292' 04:; 
.. 0293 44. 

:,':i 0294:06 
:"0295 '42 

0296 08 
0297 41 

- 0298 SA 
0299 FF 

029A AF 
029B 47 
029C CDA502 
029F 77 
02A0 23 
02Al 00 
02A2 C29C02 

02A5 CD280C 
02AS 57 
02A9 80 
02M 47 
02AB 7A 
B2AC C9 

02AD E1 
S2AE 7E 

CALL LOOKUP 
RC :RETURN IF NOT VALID REGISTER 
LXI H,2 
MOV D,H 1SET 0-0 
DAD SP :ADD 2 TO STACK POINTER 
DAD 0 :ADD REG. POSITION 
JMP SVW ; PUT IN WINDOW 

1 
;RTA8 IS A TABLE OF THE 8080 REGISTERS 
:AND THEIR RELATIVE POSITIONS AS 
;STORED ON THE STACK 
• , 
RTAB: 

· , 

DB 
DB 
DB 
08 
DB 
DB 
DB 
DB 
DB 
DB 
DB 

'P' 
o 
t H' 
4 
'0 ' 
6 
'B' 
8 
'A • 
10 
-1 

;GET IS USED BY THE LOADER TO GET 
:C BYTES AND STORE THEM AT HI, ~o at+C-1 
· , 
GST: 

GETl: 

· , 

XRA 
MOV 
CALL 
MOV 
INX 
OCR 
JNZ 

A 
B,A 
TI 
M,A ;PUT BYTE IN MEMORY 
H :INCREMENT POINTER 
C 
GETl 

;TI GETS A CHARACTER FROM WH2 
:AND KEEPS A CHECKSUM IN B 
:0 IS USED AS A TEMPORARY 
· , '1'1: 

· , 

CALL 
MOV 
ADD 
MOV 
MOV 
RET 

WH2 
D,A 
B 
B,A 
A,D 

(FOR CAL 

;SETUP PUTS IMMEDIATE BYTES INTO SAUD RATE GEN., 
;AND THEN USART CTL PORT. THE TERM CHAR IS ~0H, 
:WHICH IS ALSO XMTED TO USART, LEAVING IT IDLING. 
;WHEN DONE, JUMPS TO LOC. AFTER 
:IMMED BYTES. 
: 
SETUP: POP 

MOV 
H 
A,M 

;GET ADDR FOLLOWING CALL TO SETU 
;GBT DATA FOR BRG 
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1'iJ2AF 03134 
02Bl 23 
02B2 7E 
02B3 0391 
02B5 B7 
02B6 C2B102 
02B9 E9 

02BA CDAD02 
1'iJ2BD 05 
02BE AA 
1'iJ2BF 40 
a2ca 0C 

02Cl E6 
02C2 E6 
02C3 00 
02C4 C3CF02 
02C7 CDAD02 
02CA 06 
02CB AA 
a2CC 40 
02CO CE 

02CE 00 
02CF 21540C 
0202 79 
0203 C0240C 
0206 COSD03 
02D9 0Ea9 

02DB CD20ac 
02DE CD240C 
02E1 FEaD 
02E3 CAEC02 
02E6 77 
02E7 23 
02E8 aD 
02E9 C2DB02 
02EC 36213 
02EE 23 
02EF 00 
02F0 F2EC02 

SETl: 

· , 

OUT 
INX 
MOV 
OUT 
ORA 
JNZ 
PCHL 

4 
H 
A,M 
1 
A 
SETI 

:PUT IN BRG 
:NEXT BYTE 

i USART PORT 
:WAS THAT 00H? 
:NO,NEXT BYTE 
;JUMP TO THE 00H, EXEC. IT AS A 
; CONTINUE 

iPOLY AND BITE CONTAIN SETUP 
;INFORMATION FOR POLYPHASE OR BYTE 
iOPERATION OF THE USART 
· , 
POLY: 

BITE: 

NAMER: 

· I 

CALL 
DB 
DB 
DB 
DB 

DB 
DB 
DB 
JMP 
CALL 
DB 
DB 
DB 
DB 

DB 
LXI 
MOV 
CALL 
CALL 
MVI 

SETUP 
0058 
0AAH 
040H 
00CH 

aE6H 
0E6H 
000H 
NAMER 
SETUP 
006H 
0AAH 
040H 
0CEH 

000H 
H,FNAME 
A,C 
WHI 
CROUT 
C,9 

:THE NEXT BYTES GOTO BRG AND USA 
iTO BRG: SELECT DEV 0, 2400 BAUD 
:FAKE SYNCH CHAR IF USART EXPECT 
: INTERN. RESET. GETS USART~. TO MO 
:MODE CODE FOR SYNCHRONOUS~. 8 BI 
:NO PARITY, INTERN. SYNC,' 2:. SYNC 
iFIRST SYNC CHAR. TO SRCHiFOR 
;2ND SYNC CHAR. 
;LEAVE COMMAND AT 00H (IDLE), RT 

:TO BRG: SEL. DEV. 0, 3013 BAUD 
;FAKE SYNCH CHAR IF USART EXPECT 
iINT. RST. GETS US TO MODE LEVEL 
iMODE: ASYNCH., 8 BITS, NO PARIT 
i2 STOP BITS, 16X CLOCK SCALING 
;FOR NOW COMMAND IS IDLE 

;ECHO THE B OR P 

:OUTPUT CR 

:NAM0 GETS THE NAME OF THE FILE 
iTO BE LOADED FROM THE CONSOLE 
· I 

NAM0: 

NAM: 

: 

CALL 
CALL 
CPI 
JZ 
MOV 
INX 
DCR 
JNZ 
MVI 
INX 
OCR 
JP 

WH0 
WHI 
13 
NAM 
M'A 
H 
C 
NAMa 
M,20H 
H 
C 
NAM 

;ECHO CHAR. 

:DONE IF CR 
iSTORE IN MEMORY 

iDONE IF 9 CHARACTERS 
:FILL OUT WITH BLANKS 

iHEAD SEARCHES FOR A RECORD HEADER 
iAND STORES IT AT RNAME 
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02F3 214203 
02F6 ES 

02F7 3E96 

02F9 D301 
02FS CD280C 
02FE FEE6 
0300 C2F702 
0303 CD280C 
0306 FE01 
0308 C2FE02 
030S 21SC0C 
030E 0E0E 
0310 C09M'2 
0313 C27003 
0316 21SCeC 
0319 11S40C 
031C 0EB8 
031E 1A 
031F BE 
0320 C0 
0321 13 
0322 23 
0323 0D 
0324 C21E03 
0327 2A670C 
032A 3A660C 
032D 4F 
032E 3A690C 
0331 B7 
0332 CA6C03 
0335 3D 
0336 CA5F03 
0339 3D 
033A CA7533 
IB3D 3D 
e33E C0 
033F D301 
0341 E9 

0342 015CeC 
0345 1608 
0347 37 
0348 CD7C01 

;COMP THEN COMPARES THE NAME AGAINST 
;THE NAME IT IS SEARCHING FOR 
;GETS NEXT HEADER IF NOT MATCH 
;AFTER DISPLAYING NAME AND RECORD NUMBER 
iIF CHECKSUM ERROR GOES TO ERROR 
· , HEAD: LXI 

PUSH 

HEAD6: MVI 

OUT 
CALL 

HEAD7: CPI 
JNZ 
CALL 
CPI 
JNZ 
LXI 
MVI 
CALL 
JNZ 
LXI 
LXI 
MVI 

COMP: LDAX 

· , 

CMP 
RNZ 
INX 
INX 
DCR 
JNZ 
LHLD 
LDA 
MOV 
LDA 
ORA 
JZ 
DCR 
JZ 
DCR 
JZ 
DCR 
RNZ 
OUT 
PCHL 

H,DNAME 
H 

A,096H 

1 
WH2 
BE6H 
HEAD6 
WH2 
001H 
HEAD7 
H,RNAME 
C,14 
GET 
ERROR 
H,RNAME 
D,FNAME 
c,a 
D 
M 

D 
H 
C 
COMP 
RADR 
RLEN 
C,A 
RTYPE 
A 
GETo 
A 
COf-1NT 
A 
STOP 
A 

;ANYTHING RETURNING AFTER HERE 
iWILL DISPLAY THE RECD NAME AND 
iSTART USART READING, ENTER SEAR 
iIF SYNCHRONOUS, AND START MOTOR 
;TO USART CTL PORT 

iSYNC CHAR. 
:RESYNC USART 

:SOH CHAR. 

iGET HEADER 

iCOMPARE NAMES 

:NOT MATCH 

;FALL THRU IF MATCH 
;GET LOAD ADDRESS AND 
:LENGTH IN PREPARATION FOR LOADI 

iCHECK RECORD TYPE 

iDATA, LOAD INTO RAM 

iCOMMENT, DISPLAY IT 

;END OF FILE, STOP TAPE 

:NOT TYPES 0-3, TRY AGAIN 
1 ;STOP TAPE 
iAUTO-EXECUTE, GO TO PGM. 

:WERE DONE LOOKING AT OR READING A RECD, SO DISPLAY 
:NAME AND RECD# OF LAST SEEN RECD. 
· , 
DNAME: LXI 

MVI 
DNAM2: STC 

CALL 

B,RNAME 
D,8 

FLDSY 
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034B 15 
034C C24703 
034F C09703 
0352 2A640C 
0355 EB 
0356 COOHJ3 
0359 C08003 
035C C3F302 

035F C0280C 
0362 CD7F03 
0365 00 
0366 C25F03 
0369 C3F702 

036C CD9A02 
036F CS 
0370 3E3F 
0372 CD7F00 
0375 C.DSD03 
037S .l\F 
0379 0301 
037B E1 
'D7C C31702 

037F 060S 
03S1 C09703 
0384 1A 
0385 CD0603 
0388 13 
~389 ~5 
038A C28103 

· , :COMNT 
· , 
COMNT: 

· , 

OCR 
JNZ 
CALL 
LHLO 
XCHG 
CALL 
CALL 
JMP 

DISPLAYS 

CALL 
CALL 
OCR 
JNZ 
JMP 

0 
ONAM2 
BLK 
RRN :OISPLAY R/N 

OEOUT 
CROUT 
HEAD 

COMMENTS ON THE SCREEN 

WH2 :ECHO TAPE ON CRT 
DSPLY 
C 
COMNT 
HEAD6 

:GETO GETS DATA AND RETURNS IF CS2 IS GOOD 
:OTHERWISE IT STOPS THE TAPE 
:AND PRINTS A "1" 
· , 
GETD: CALL GET 

RZ 
ERROR: MVI A'?' , . 

CALL DSPLY 
STOP: CALL CROUT 

XRA A 

Fag A COMMENT 

OUT 1 iOUTPUT NUL TO STOP US,ART 

· , 
.***** , 
· , 

POP 
JMP 

UTILITY 

H :CLEAN UP STACK 
START 

SUBROUTINES ***** 

:THESE SUBROUTINES MAY BE USED EXTERNALLY, SO, WE,WA~T 
:THEM IN KNOWN LOCATIONS. 

~ HEX08 OUTPUTS 8 BYTES FROM THE ADDRESS POINTED. 
iTO BY D,E LEAVING D,E PONITING TO THE NEXT. 
:LOCATION IN MEMORY. IT PUTS THE BYTES OUT 
:IN HEX WITH A SPACE BETWEEN THEM AND A 
:CARRAGE RETURN AT THE END OF THE tINE. 
· , 
:02 IS THE ACTUAL LOOP WHICH HEXOS USES 
;IT PUTS OUT THE NUMBER OF BYTES IN B 
:INCRAMENTS D AND THEN PUTS OUT A 
;CARRAGE RETURN. 

o · I 

HEXOS: MVI B,8 
02: CALL BLK 

LDAX D 
CALL BYTE 
INX D 
OCR B 
JNZ 02 
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0380 3Ef3D 
038F C37F00 
0392 3E0C 
0394 C37F00 
0397 3E20 
0399 C37F00 
039C 3E09 
039E C37F00 

03Al CD20~C 
03A4 FE60 
03A6 08 
03A7 D620 
03A9 C9 

· , 
:CROUT, CLEAR, BLK, AND TABBER 
;OUTPUT A CARRIAGE RETURN, FORM FEED, BLANK, 
:OR HORIZONTAL TAB TO THE CRT DRIVER, RESPECTIVELY 
· , 
CROUT: MVI 

JMP 
CLEAR: MVI 

JMP 
BLK: MVI 

JMP 
TABBER: MVI 

JMP 
· , 

A,CR ;PUT CAR RETRN ON CONSLE DSPLY 
DSPLY 
A,12 ;CTL-L (FORM FEED) 
DSPLY· 
A,' I ;SPACE 
DSPLY 
A,9 :CTL-I TAB 
DSPLY 

:LCFLD (LOWER CASE FOLD). GETS A CHAR FROM WH~. 
:IF AN LC CHAR WAS FOLDED, CY=0,ELSE CY=l. 
:WATCH RUBOUTS1 THEY'RE FOLDED TO SFH FROM NORMAL 7FH. 
· , 
LCFLD: CALL 

CPI 
RC 
SUI 
RET 

: 

WH0 
060H 

020H 

:GET CHAR 
;IF UPPER CASE,FORGET IT 
;UC LETTERS ARE LESS THAN 60H 
:FOLD THIS LOWER CASE LETTER ON 

:HEXC INPUTS VARIABLE LENGTH HEX FROM WHe, ECHOING ON OS 
:TERM CHAR IS ANY NON-HEX CHAR, AND IT IS RETURNED IN B. 
:DIGIT COUNT ~ETURNED IN C. 
· , 

03AA 210000 HEXC: 
03AD 40 

LXI 
MOV 

H,0 :ZERO CONVERSION BUFFER 
C,L 

03AE CDAl03 NXNYB: 
03Bl 47 

03B2 FE30 
03B4 08 
03B5 CD240C 
0388 0639 
03BA FE0A 
03BC DAC703 
93BF 0607 
03CI FEllA 
03C3 08 
03C4 FE10 
"3C6 00 
03C7 0C NXN~l: 
1l3CS 29 
93C9 29 
Vl3CA 29 
03CB 29 
03CC B5 
03eD 6F 
03CE C3AE03 

; 

CALL 
MOV 

CPI 
RC 
CALL 
SUI 
CPI 
JC 
SUI 
CPI 
RC 
CPI 
RNC 
INR 
DAD 
DAD 
DAD 
DAD 
ORA 
MOV 
JMP 

LCFLD 
B,A 

' '" ' 
WH1 
' 0 ' 
10 
NXNBl 
7 
10 

16 

C 
H 
H 
H 
H 
L 
L,A 
NXNYB 

:GET A CASE-FOLDED CHAR FROM WH0 
:SAVE THIS CHAR SO IT CAN BE USE 
:IT WAS THE TERM CHAR. 
:RETURN IF LESS THAN ASCII " 

:ECHO EACH CHAR. VALID OR NOT 
:CHANGE ASCII INTO BINARY 0-15 

:RETURN IF NOT HEX 

iRETURN IF NOT HEX 
iCOUNT * OF HEX CHARACTERS 
:SHIFT AL 
:OVER 
:FOR NEXT 
:DIGIT 
:OR IN NEW DIGIT 

:DEOUT OUTPUTS DE TO THE SCREEN 
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03D1 7A 
03D2 CDD603 
03D5 7B 

03D6 F5 
03D7 0F 
0308 0F 
0309 0F 
03DA 0F 
03DB COOF03 
03D£ F1 

:AS 4 HEX DIGITS 
· , DEOUT: MOV 

CALL 
MOV 

· I 

A,D 
BYTE 
A,E 

:BYTE OUTPUTS THE ACCUMULATOR 
:AS 2 HEX DIGITS TO THE SCREEN 
· , 
BYTE: 

· , 

PUSH 
RRC 
RRC 
RRC 
RRC 
CALL 
POP 

PSW 

HEXO 
PSW 

:HEXO OUTPUTS 1 HEX DIGIT TO 
:TaE SCREEN • THE UPPER HALF 
iOF A IS MASKED WITB ZEROS 
· , e3DF E60F HEXO: ANI 

ADI 
DAA 
ACI 
DAA 
JMP 

15 
90B 03El C690 

03E3 27 
03E4 CE40 
03E6 27 
03E7C37F00 

1000 

03EA 5400 
03EC 0001 
03EE 6400 
03F0 1701 
03F2 FC 
03F3 F8 
03F4 CD6A00 
03F7 C9 
03F8 C07F00 
03FB C9 
03FC CD7800 
03FF C9 
0000 

· I 

40H 

DSPLY :OUTPUT HEX DIGIT AND USE RETURN 

:****** INITIALIZATION PARAMETERS ****** 
:THE FOLLOWING INFORMATIO IS USED ON FPRST OR POC 
iTO SETUP THE STARTING SYSTEM CONTEXT. 
· , 
STACK EQU 
i 

01000B : USED IN AN LXI,SP 

iTHE FOLLOWING BLOCK IS COPIED DIRECTLY OVER 
;SYSTEM RAM STARTING AT SRA4. 
· , 
INITER: OW USRTSR iVI3 USART INTERUPT 

DW KSR iVI2: THE STANDARD KBOc+N'T 
OW IORET ,WAKEUP: NOTHING FOR NOW' ";" 
OW SAVE iVI0 : SINGLE STEP INT Goes: -BAlCJ( 
DB ~FCH iVIDEO SCRN ENOS AT FC~0H,..r 
DB eF8H iVIDEO SCRN HOME AT Fa00H ' 
CALL KI iWORMHOLE 0: INIT TO KBD AT iSH 
RET :STANDARD PART OF ANY WORMHOLE '~ 
CALL DSPLY :WOR~HOLE 1: INIT TO VIDEO DSPL 
RET 
CALL USRTI : WORMHOLE 2: INIT TO USART AT 0 
RET 
END 
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SYMBOLS SORTED BY NAME 

AOOIT 023E BITE 02C7 BLK (:3397 BYTE 0306 
CLINE 0000 CLOCK 0030 COMD 0lBA COMNT 03SF 
CR 0000 CROUT 0380 CRR 00E6 CTLX 0018 
CURP 00pC .02 0381 OEOUT 0301 OISP 0134 
ONAM2 0347 'ONAME 0342 DOUBL 022C DSPLY 007F 
FF 000C FFI 00F2 FFR 00EF FLAGS 0187 
FNAME 0CS4 G 026C GET 1129A GETl 029C 
HEAD 02F3 HEAD6 02F7 HEAD7 02FE HEXC 03AA 
HEX08 037F IND 0249 INITE 03EA INITL FFEA 
IORET 0064 KaUFF 0C0C KI ee6A KII e06E 
LCFLD 03Al LOD 0237 LOOKU 0lDa MMOD 0198 
MOVE 0HHJ MSG 0160 MTaL rHE8 NAM ~2EC 
NAMER 02CF NORM 00B4 NXNBI 03C7 NXNYB e3AE 
POS 0C0E POS2 0C4A POS3 0C4E RADR BC67 
RBR 00E4 RBUFF 0C0A RESET 0000 RLEN 0C66 
RRN 0C64 RSTI 0200 RTAB 028F RTN 0200 
SAVE 0117 SAVPC 0CS2 SCEND 0CIE SCND2 0C48 
SCRH2 0C49 SCRH3 0C40 SCRHM 0ClF SCRL 00B9 
SETR 027C SETUP e2AO SRAl 0Cl0 SR.~2 0C12 
SRA4 0Cl6 SRAS "C18 SRA7 "C1C SS 0038 
START 0217 STOP 0375 STORE 0253 SVW 023A 
TABBE 039C TANI 0C04 TAPE 0214 TBUFF aC08 
TIME 0040 TIME2 0047 TIMER 0C00 USRTI 0078 
VCB2 0C48 VCB3 0C4C VI2 0028 VI3 0020 
VIS 00H} VI6 0008 VT 000B VTR 00F9 
WARM 0121 WH0 0C20 WH1 0C24 WH2 0C28 
WH4 0C3f) WH5 0C34 WH6 0C38 fila 7 0C3C 
wa9 0C44 WINDO 0C50 WIPE 0005 X 13259 

SYMBOLS SORTED BY VALUE 

RESET 0000 VI6 0008 TAB (lJ009 VT e00B 
CR 000D VIS 0010 CTLX 0018 VI4 01318 
VI3 0(320 VI2 0028 CLOCK 13030 SS 0038 
TIME2 0047 USRTS 0054 IOPUT 0060 IORET 13064 
KII 006E USRTI 0078 DSPLY 007F RB 007F 
SCRL 0089 CLINE @0D0 WIPE 0005 CURP 00DC 
CRR 00E6 FFR 00EF FF1 00F2 VTR 00F9 
KSR 01130 SAVE_ Dll7 WARM 0121 DISP 0134 
MSG 0160 FLDSY 017C FLAGS 0187 MMOO 0198 
COMD elBA LOOKU alDB MTBL 01ES RSTI (,]203 
TAPE 0214 START 0217 DOUBL 022C LOD 0237 
ADDIT 023E IND 0249 STORE 0253 X 0259 
SETR 027C RT.a.B 028F GET 029A GETl 029C 
SETUP 02AD SETI 02Bl POLY 02BA BITE 02C7 
NM10 02DB NAX 02EC HEAD 02F3 HEAD6 02F7 

CLEAR 0392 
COMP 031E 
CTLZ 001A 
DISPI 0148 
ERROR 0370 
FLDSY 017C 
GETD 036C 
HEXO 03DF 
IOPUT 0~60 
KSR 0100 
MMODI 0lA8 
NAM0 02Da 
POLY 02aA 
RB 007F 
RNAME 0CSC 
RTYPE OC69 
SCND3 0C4C 
SET1 02Bl 
SRA3 0C14 
STACK 100:;) 
TAB 0009 
TI 02A5 
USRTS 0054 
VI4 0018 
WAKEU 0C1A 
WH3 0C2C 
was 0C40 

FF 000C 
CTLZ 0fHA 
TIME 0040 
KI 006A 
NORM 3084 
RBR 00E4 
MOVE 0100 
DISPI 0148 
MMODI 0lAS 
RTN 0200 
SV.'l 023A 
G 026C 
T1 02A5 
NAXER 02CF 
HEAD7 02FE 



POLY 88 RESIDENT MONITOR VERSION 4.~ 11/22/76 
COPYRIGHT 1976 INTERACTIVE PRODUCTS CORPORATION 
4.~S PAGE 21 

COMP 031E DNAME 0342 DNAM2 0347 COMNT "3SF GETQ ~. 036G 
ERROR 037~ STOP ~37S HEX08 ~37F 02 0381 CROUT" 0380 
CLEAR 0392 BLK 0397 TABBE 039C LCFLD "3A1 HEXC 03AA 
NXNYB ~3AE NXNB1 03C7 DEOUT 0301 BYTE 0306 HEXO 03DF 
INITE 03EA TIMER 0C"0 TAN I 0C04 TBUFF elC08 RBUFF 0C0A 
KBUFF "C0C POS 0C0E SRA1 0Cl~ SRA2 0C12 SRA3 .. aC14 
SRA4 0C16 SRAS aC18 WAKEU 0C1A SRA7 0C1C SCEND'aCIE 
SCRHM 0C1F WH0 aC20 WH1 0C24 WH2 0C28 WB3 " 0C2C 
WH4 0C30 WHS gC34 wa6 0C38 WH7 0C3C WHS 0C.40 
Wa9 ~C44 SCND2 0C48 VCB2 0C48 SCRB2 0C49 POS2 ""C4A 
SCND3 0C4C VCB3 0C4C SCRB3 0C4D POS3 0C4E WINOO 0CSfil 
SAVPC 0C52 FNAME 0CS4 RNAME "CSC RRN 0C64 RLEN 0C66 
RADR 0C67 RTYPE 0C69 STACK HHJ" INITL FFEA 

THATS ALL, FOLKS! 
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****** SMALL DUMPER FOR 4.0 ONBOARD RAM ****** 

SMD IS A SIMPLE ABSOLUTE DUMPER WHICH RUNS 
ENTIRELY WITHIN THE ON BOARD MONITOR RAM FROM C6AH TO D9CH. 
ITS STARTING ADDRESS IS C6A HEX. WHEN RUN, IT CLEARS THE 
SCREEN AND EXPECTS AN ENCODING SPECIFICATION AND 
FILENAME JUST AS THE 4.0 RESIDENT LOADER. AFTER 
INPUT, THE STARTING AND ENDING HEX ADDRESSES ARE 
AS SHOWN IN THE FOLLOWING EXAMPLE WHERE THE SMD 
TO COPY ITSELF: 

(SCREEN CLEARED, CURSOR IN UPPER LEFT) 

B 
SMD 

C6A,D9D 
C6A 
D6A 

(D9D USED FOR SAFETY) 

THESE ARE 
INPUT 

IS USED 

D6A (THIS LAST IS AN ENDRECORD) 

(SCREEN CLEARS AGAIN, READY FOR ANOTHER DUMP) 

BEFORE DATA IS DUMPED, THE CASSETTE RECORDER 
SHOULD BE SETUP WITH THE PROPER PLUG IN THE MICROPHONE 
JACK. THE BYTE/BIPHASE CASSETTE CARD HAS TWO PLUGS 
FOR WRITING - ONE FOR BYTE AND ONE FOR BIPHASE. THE 
READ PLUG (LABELLED USUALLY "EAR" OR "SPKR") SHOULD NOT BE 
PLUGGED IN. SOME CASSETTES DO ODD THINGS WHEN BOTH THE MIC 
AND EXTERNAL SPKR JACKS ARE PLUGGED IN. ALSO 
MAKE SURE THAT ENOUGH TAPE RUNS BEFORE TYPING THE FINAL 
CARRIAGE RETURN ON THE END ADDRESS SPECIFICATION SO THAT 
NON-RECORDABLE LEADER GETS A CHANCE TO PASS BY BEFORE 
DUMPING STARTS. 

THE ONBOARD DU~PER WAS HAND OPTIMIZED TO 
FIT 'INSIDE THE FREE SPACE ON SYSTEM RAM, BUT THE SYSTEM 
STACK ALSO RESIDES THERE. THIS MEANS THAT THE STACK 
MAY. OVERRUN THE DUMPER, ERASING PART OF IT. IF THE 
DUMPER HAS BEEN IN RAM WHILE BASIC HAS BEEN RUN , 
FOR EXAMPLE, THE STACK HAS PROBABLY SQUASHED IT 
AT SOME TIME. IF THERE IS DOUBT, CHECK THE BYTE 
AT 0998. IT SHOULD BE A C9 (RETURN INSTRUCTION). IF IT 
IS NOT, O~ YOU JUST WANT TO MAKE SURE, RELOAD THE DUMPER 
JUST BEFORE USING IT. 

WHEN THE DUMPER IS DUMPING, EACH RECORD WILL BE DISPLAYED 
AS A HEX NUMBER ON TgE SCREEN. TgE HEX NUMBER REPRESENTS 
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THE ADDRESS OF THE DATA BEING DUMPED ON EACH RECORD. 
THAT ADDRESS IS PUT ON THE HEADER OF THE: RECORD SO 
THE 4.0 RESIDENT LOADER WILL KNOW WHERE TO PUT IT 
WHEN IT IS READ BACK IN. 

,THE LAST RECORD IS AN n END" TYPE RECORD. 
,IT IS PUT ON AUTOMATICALLY. IT WILL DISPLAY AS A RECORD 

WITH 'DUMP ADDRESS EQUAL TO THE ADDRESS OF THE RECORD 
BEFORE!T. OPTIMIZATION OF THE DUMPER'S CODE REQUIRES 
SOME ,STRANGENESS ES SUCH AS THIS, "BUT IN ANY CASE, THE 
LAST RECORD (DUMP FINISHED) WILL BE· SIGNALLED BY THE 
SCREEN CLEARING. THIS PUTS THE DUMPER ,. BACK IN ITS 
INITIAL MODE, JUST AS IF IT HAD BEEN RESTARTED AT C6AH. 
MORE DATA MAY BE DUMPED IF DESIRED. 
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0C20 
0C24 
0C16 
02AD 
03AA 
0301 
0CSA 
0CSA 
0CSC 
0C64 
0CG6 
BC67 
0C69 
0C6A 214500 
0CGD 22160C 
0C70 3E0C 
0C72 CD240C 
BC7S CD200C 
0C78 CD240C 
0C7B FE42 
0C7D CA920C 
0C80 FES0 
0C82 C2700C 
0C85 CDAD02 
0C88 05 
0C89 AA 
0C8A 40 
0CaB 0C 
0CSC E6 
0caD E6 
0caE 00 
0caF C39A0C 
BC92 CDADB2 
BC9S 06 
0C96 AA 

: ******* ONBOARD DUMPER:::FOR~ 4:;~0';;:******* 

: THIS IS,' A' PQLYFORMAT DUMPER FOR ABSOLUTE 
: DATA WHIClJRUNS~ROM C6A'TO't:)9F (OR SO)",', <START ADDRESS 
:C6AH.'WHEN:JtUNi IT:.ACTS ... I:.ISE 4.0 ,MONITOR TAP'E LOAD IN 
:THE WAY;.I'rC"ACCEPTS ENCOOI;NG/SPECIEICATION: (B",OR P) AND 
:FILE NAME:..: 'THEN',IT EXPECTS ,TWO 'SEX NUMBERS FOR 
: START AND END'DUMP ADDRESS.ES. 'EACH RECORD DUM~ED SBOWS 
: ADDRESS 'USED IN HEX ON SCREEN. WHEN nONE i', IT. PUTS OUT 
iAN • END.'·. :TYPE,RECORD AND CLEARS SCREEN,' READ'Y. 
i FOR ANOTHER DUMP ~ :":L ~ " :, i 

· I 

:ORIGINAL 2.2 DUMPER SYSTEM WRITTEN BY DAVID FAIMAN 
:REWRITTEN,DQCUMENTED AND CONVERTED TO ONBOARD FOR 4.0 
:BY R.L.DERAN 
· , · I 

WH0 
WHI 
SRA4 
SETUP 
HEXC 
DEOUT 

LENGTH: 
WNAME: 
WRN: 
WLEN: 
WADR: 
WTYPE: 
START: 

STAR2 : 

POLY: 

BITE: 

EOU 
EOU 
EOU 
EOU 
EOU 
EOU 
ORG 
OS 
OS 
OS 
OS 
os 
OS 
LXI 
SHLD 
MVI 
CALL 
CALL 
CALL 
CPI 
JZ 
CPt 
JNZ 
CALL 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
JMP 
CALL 
DB 
DB 

0C20'H 
0C24H 
0Cl6H 
02ADH 
03AAH 
03D1H 
0CSCH-2 
2 
8 
2 
1 
2 
1 
H,TISR 
SRA4 
A, 0CH 
WHI 
WH0 
WHI 
• B' 
BITE 
'P' 
STAR2 
SETUP 
00SH 
BAAH 
040H 
00CH 
0E6R 
0E6H 
000H 
NAMER 
SETUP 
0068 
0AAH 

iFORM FEED 
iCLEAR SCREEN 

! 
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eC91 40 
BC9S CEo 
0C99', 00 

0d9A 210000 
0C9D 22640C 
0CA0' eE08 
l:lCA2, 21630C 
fleAS 3620 
SCA7 213 
SCA8 SO 
0C.A9 C2AS0C 
ec.AC 23 
0CAO SEe8 
"CAF COISSO 
scsi CD200C 
SCBS CD24ec 
e~:S8Faeo": 
eCBA CAC30C 
BcaD 77 
BceE 23 
SCBF eo 
0cce C2B20C 
eCC3 AF 
e<;C4 32690C 
eCC7 CDl80D 
eCCA COAAe3 
ecco 22670C 
eCDe 78 
BCDl C024ec 
0CD4 EB 
0CDS CQAA03 
eCD8 CDISlaD 
eCDB: 70 
ecpc 93 
SCOQ 6F 
0COE'7C 
aCDF 9A 
eCES.67 
eCEl 225A0C 
eCE4CDF60C 
SCE7 3£02 
SCE9 3269SC 
0CEC 3D 
SCEO 32660C 
SCFS CDS40D 
SCF3C36A0C 

0tE'6 21S'S0C 
0cr9 7E '" 
0CF~~·e7 . 
·aCFS GAJ'n~,D • 
0CF.E.35 

12/29/76' 6-i00'''PM *SMALL DUMPER FOR 4.0 - ONSOARD RA.~ 

· , 

DB 
DB 
DB 

0408. .... 
0CEH 
o fl0~f 

: NAMEING ROtJ'l'.INE 
· , HAMER: LXI 

SSLD 
MVI 
LXI 

HAM: MVI 
OCX 
OCR 
J'NZ 
INX 
MVI 
CALL 

NAMe: CALL 
'CALL. 
CPI 
JZ 
MOV 
INX 
OCR 
JNZ 

DUMPC: XRA 
STA 
CALL 

SIZE: CALL 
SSLI) 
MOV 
CALL 
XC8G 
CALL 
CALL 
MOV 
SUB 
MOV 
MOV 
saB 
MOV 
saLD 
CALL 

ENDC: MVI 
STA 
OCR 
STA 
CALL 
JMP 

H,e· 
'WRN, .~. 
c, a : BtANK NAME FIELD 
H,WNAME+7 ., 
M,020B 
H :BAC~UP B TO WHAME 
C 
NAM 
B 
c,a 
CRLF 
was 
WHI 
0eD8 :CR 
OUMPC 
M,A 
B 
C 
NAM0 
A 
WTYPE 
CRLF 
HEXC 
WAOR 
A,B 
WHI 

HEXC 
CRLF 
A,L 
E 
L,A 
A,a 
D '~ 

B,A 
LENGTH 
DUMPR 
A,2 
WTYPE 
A 
WLEN 
DUMP 
START 

\ ,. 

DUMP DATA ~ECORDS 
· , 
DUMPR: LXI 

MOV 
ORA .' 
jz· 
DCR 

fr,LE~GTH+l 
A,l'1 . 
A 
OVER 
M 
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0CFF AF 
130013 32660C 
13003 C05400 
0006 2A670C 
13009 24 
000A 2267eC 
eloeo C3F60C 
0010 2B 
0011 7E 
0012 32660C 
13015 C35400 

0018 3E00 
001A C0240C 
0010 C9 

001E 06130 
13020 4F 
0021 7E 
0022 23 
13023 F5 
0024 80 
0025 47 
0026·F1 
0027 CD340D 
002A 00 
002B C22100 
f302E 78 
002F 2F 
0030 3C 
0D31 C33400 

0C0S 
0034 E5 
0035 2I080C 
13038 F5 
0039 7E 
003A B7 
003B C23900 
003E 23 
003F FI 
00413 77 
13041 2B 
13042 34 
0043 El 
0044 C9 

12/29/76 8-:00 PM. SMALL DUMPER FOR 4~e - ONBOARO RAM 

XRA 
STA 
CALL 
LHLD 
INR 
SHLD 
JMP 

A 

OVER: DCX 

WLE'N 
DUMP. 
WADR 
H 
WADR 
DUMPR 
H 

· , 
CRLF: 

· , 

· , 
PUT: 

PUT0: 

; 
TBUFF 
TO: 

TOl: 

MQV 
STA 
JMP 

'MVI 
CAL~ 
RET 

A,M 
WLEN 
DUMP 

A,eDH 
WHI 

ROUTINE TO OUTPUT A RECORD 

MVI 
MOV 
MOV 
INX 
POSH 
ADD 
MOV 
POP 
CALL 
OCR 
JNZ 
Mev 
CMA 
INR 
JMP 

B,0 
C,A 
A,M 
H 
PSW 
B 
B,A 
PSW 
TO 
C 
PUT0 
A,B 

A 
TO 

;CLEAR CHECKSUM 
; PUT "LENGTH OF RECqRD -;Iij ~;C 

TAPE OUTPUT ROUTIME 

EQU 
PUSH 
LXI 
PUSH 
MOV 
ORA 
JNZ. 
INX 
POP 
MOV 
DCX 
INR 
POP 
RET 

oce8H· 
H 
H,TBUFF 
PSW 
A,M 
A 
T01 
H 
PSW 
M,A 
H 
M 
H 

; TISR IS A SIMPLE USART READER WHICH WILL 
RE-TRANSMIT THE CHP..R~CTER IN TBUFF If<t'!' HAS- NOT 
BEEN REPLACED BY THE-WORL"'IHOLE ROUTD,;E • IT 
DOES NOT CHECK THE FLAG, BECAUSE IT ASSUMSS.; 
THAT THE PROGRAM CALLING THE WOR!1HQLE IS FASTER 
THAN THE USART AND SO IT ALWAYS HAS A VAt!n· . 
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. , 

12/2'/76 8';':00 PM SMALL DUMPER FOR 4.0 - ONBOARD AA~ 

CHA,RACTER FOR US TO TAKE • 

9D45~'AF""': ':~ISR: 
e'l46 ',):29Pc: '?;;' . 

XRA 'A' 

:ftD493A,990C 
004C 0300 

STA,~l3'UFF 
. ~,DA" ,tBOFF+l 
'OOT ' "0:';'" 

0042:El IORET: POP ,8 
0CA'Pl,,:.. ,-
90S""Cl ' 
0D51F1 
00S2'FB 
9053 C9 

905.4 3E21 
00S6 0391 
0058 2A670C 
00SS EB 
Bose ·CDD103 
005F C01800 
0062 21FF8F 
006". 2S 

.00.667C 
0067 B,7 
0068 <:.26500 
01;)68 BE49 
0060 3EE6 
00oFCb3400 
007200 
0',!:)73 C26F0D 
0.1:)76 3£01 . 
3'D18 C03400 

01:)7B 3.E0E 
007D 215C0C 
00a0 CD1E0D 
0D83 JA660C 
01)862A670C 
0089C01E0D 
008C 21640C 
0D8F 34 

· , .. , 
· , , 
• , 
.. , 
1 

po.p ,~"''\: 
'POP ..-' B'" 
POP PSW 
EI 
RET 

. ~":. ,':":.,.. :::.' .', 
...... ".c. 

DUMP PUTS OUT ONE" COMPLETE RECORD. 
IT TURNS ON USART AND MOTORS,WAITS A WHILE 
FOR.AN IRG,PUTS OOT 64 SYNCH CHARACTERS, 
DUMPS A RECORD ACCORDING TO THE WRITE CONTROL 
BLOCK AT WNAME (IT 'ALSO PUTS THE WCB 
ON THE R£CORDASHEADER), INCREMENTS THE R,ECORD 
NUMBER, STOPS USARTAND MOTORS, AND RETURNS • 

DUMP: MVI A,e21H 
1 OUT 

. LHLO 
XCBG 
CALL 
CALL 
LXI 

DELAY: OCX 
MOV 
ORA 
JNZ 
MVI 
MVI 

DUMP0: CALL 
OCR 
JNZ 
MVI· 
CALL .. , 

WADR 

DEOUT iDISPLAY THE ADDRESS WE'RE DUMP!' 
CRLF 
H,98FFFH 
H 
A,H 
A 
OELAY 
C ,6.4 
A,0E6H iSYNC CHARACTER 
TO 
C 
DUMP0 
A,001a iSTART OF HEADER 
TO 

: DUMP HEADER AND OAT.;\. RECORDS .. 
I' 

A,00EH 
H ,WNAME 
PUT 
WLEN 
WADR 
POT 
H,WRN 
M 

;LENGTH OF HEADER RECORD 

0D90 AF OFF: 
~:p91 CP'340D 

MVI 
LXI 
CALL 
LOA 
LHLD 
CALL 
LXI 
INR 
XRA 
CALL 
CALL 
CAt.L 
OOT 
R,tT 
END 

A 
TO ;THESE PUSH OUT LAST BYTES FROM . . 

0,094 CD340D 
0D97 C03.40D ... 

TO 
TO ' 

;1'8£ USART AND WE SUFFER PIPE LIN 
;TORN OFF MOTOR AND TRANSMI':":'ER 

009A0301 ····l· 
0Dge C9 
0000 



: •.. ; " '.' 

J{_f.?:8i'Y,o.l;., J;l{~(t4«fM'tlfi'ftP;1~~~11lg~,~.i~'ia:/ J)e;t;~.lIIber"2·8!t 1979 Pa ge,i;] 
': - :-,*"':~-' -~ .. -', ,., .... ' '," .. " ',', .~ .. " ': .. ', • 



---------

THE FOLLOWING MODIFICATION IS REQUIRED TO THE CPU BOARD FOR REVISIONS 

UP TO 0.3. 

1. Cut trace from Port #.1 pi n 6 to Port #2 pi n 6 

2. Jumper Port #2 pin 6 to IC30 pin 5. 

Note: Port #1 for printer cable only 

Port #2 for cassette cable only 

R\GE 2. OF 
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