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ABSTRACT 

LBL-7531 

LBLHEX is a hexadecimal monitor program for 8~80 code-compatible micro-

processors. The program allows the user, via simple keyboard commands, to 

examine and modify all of memory and to transfer program control to any mem

ory location. It has a multiple pass breakpoint feature, a unique feature 

of this program, which is of great value in the development and debugging of 

microprocessor programs. Routines to check and program EPROMs by either 

remote or resident programmers are provided. The ability to read or write 

object code to peripherals or other computer systems is also included. 

This work was supported by the Division of Chemical Sciences, Office of Basic 
Energy Research, U.S. Department of Energy. 
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INTRODUCTION 

This hexadecimal monitor program was written to provide in one program 

some new features and options that have appeared in one monitor program or 

another. The language is meant to be forgivings easy to remembers and con-

venient to use. 

The program occupies slightly less than 2~4a10 words and therefore may 

be located on one 2716 EPROM. No effort has been made to minimize the code 

since the cost of EPROM memory continues to rapidly decrease.· 

This write-up and description is meant to briefly describe the code and 

its features. The program is written so it may easily be reassembled at 

any memory location and may be used with a wide variety of peripheral devi

ces. It is assumed that the reader is somewhat familiar with 808~ code-com-

patible microprocessors and its jargon. Therefore terms like EPROMs USARTs 

RAMs HEXs RESTARTs ETC. will not be defined as they are introduced. 

If the reader is in doubts there are innumerable microprocessor intra-
. ( 

ductory tutorials available with extensive glossariess Ref. ls for example. 

LBLHEXs a iinear descendant of ODT2s3, has proved to be an effective 

debugging and system development tool. The tradition of soft front panels 

is weil served by LBLHEX. This monitor program has on many occasions been 

the only tool requ.ired to commission and maintain a microprocessor system. 
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SYSTEM REQUIREMENTS 

The minimum system requirements for using LBLHEX, as it is assembled, 

are as follows: 

1) Any 8080 code-compatible microprocessor 

2) 204810 of read only memory at location 0000H. 

3) RAM memory for use as stack pointer and scratch pad 

from 8300H to 83FFH. 

4) A terminal interface with input and output via 

1/0 port 2. Status and control word, for a 

USART or UART at l/0 port 3. Status bit 0 

indicates that the terminal is free to send 

another character and status bit 1 indicates 

that a keyboard character has been received. 

A program listing of LBLHEX is provided in Appendix A. The program 

may be reassembled with the scratch memory (RAM) at any location by chang

ing the address of the STACK variable at the top of the assembly listing 

page 2. The main body of the program may be assembled at any memory loca

tion (EPROMj by changing the ORG statement shown in the assembly listing 

page 3. 

LBLHtX uses 3 of the 8 RESTART/INTERRUPT locations of the 8080 micro-

processor. It is very convenient to have your monitor program come up when 

the system is turned on or restarted. Therefore location 0000H is dedicated 

to initializing the console device and transferring control to the monitor 

program. 

RESTART/INTERRUPr locations 30H and 38H are dedicated to the Breakpoint 

and rrap feature of the monitor. Breakpoint is defined as a deliberate 

interruption of a program, installed by the user, to examine the contents 
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of the registers, the stack pointer, the stack contents, and the flag word, 

to evaluate the operation of the program under development. A trap is an 

interruption of program caused by the execution of a memory location con-

taining the code FFH. This may be the result of addressing non-existant 

memory. In the event of a trap, it is certainly helpful to have the con-

tents of the registers, the address of the trap, the stack contents, etc. 

printed out on the console device. 

The other RESTART/INTERRUPT locations shown in the assembly listing 

are programmed to allow the user to transfer execution to other routines. 

Microprocessor controlled pieces of hardware that we have built at LBL* 

have a front panel RESTART;button and an octal switch which allows the user 

to choose which program mode the hardware should respond in. The assembly 

listing, Appendix A, pages 2 and 3, show the options provided. We will not 

describe these other programs at th1s time but refer the reader to a fine 

description4 of a microprocessor system philosphy. 

INPUT/OUTPUT 

All input/output for LBLHEX is performed through calls to subroutines. 

CI (any console input), RI (read in, paper tape, cassette, etc.), CO (any 

console ouput), and PO (punch output, paper tape, cassette, etc.). The 

assembly listing, page 3, shows jumps to teletype routines. LBLHEX is de

signed to allow the user to communicate easily with a large variety of I/0 

devices. For a microprocessor system with other peripheral devices, one 

may simply rep.lace the teletype routines with the appropriate drivers. 

The I/0 routines may be reconfigured to satisfy the more elegant sys

tem with several different console devices .. The I/0 jump table, may be 

*LBL - Lawrence Berkeley Laboratory of the University of California in 
Berkeley 
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changed, to point to a routine to check a (software or hardware) switch 

which determines the IiO driver and device in use. 

The I/0 routines and subroutines, of LBLHEX, may be used by other sys

tem programs. The calling protocol and affected registers are described in 

the Useful Subroutines section of this write-up. 

KEYBOARD COMMANDS 

A brief description of each element of the command structure is given 

on page 1 of the assembly listing. This short listing is intended to be 

used as a handy reminder which may be posted on or about your console device. 

Commands, general"Jy consist of a single character followed by one or 

more hexadecimal numbers. In the absence of a number, a reasona~le default 

value is assumed. The default value for each command element is described 

below and in the short form command menu, see page ·1 of the assembly listing. 

Commands are terminated by a carriage return, (CR), or. the send key on some 

terminals. This mode of command character, data or address options and an 

execute, (CR), allows the user to verify his/her input before execution. 

A number in an address field consists of one to four hexadecimal charac

ters,(f? to 9,A to F). Since only the last four characters before the termi

nator are considered, one. may correct any mistakes by continuing on until 

the correct address has been typed. Of course, the number in a memory byte 

or number-of-times field consists of a maximum of two hexadecimal characters. 

In this case. only the last two characters are considered. Leading zeros 

are assumed, address (00A5) may be entered as A5 and data byte (03) may be 

entered as 3. 

Upon a RESTART I INTERRUPT (front panel push-button, option 0) or when 

power first comes on, program control is transferred to LBLHEX. The response 

is the asterisk character(*), to signify that LBLHEX is ready to accept 
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input commands. Upon completion of any assigned task, the program response 

is the asterisk (*}. 

For a non-hexadecimal character in the significant characters of a 

numeric field or a non-existent command character, the response is a ques

tion mark (?). This error return message is foliowed by a carriage return, 

line feed and the reinitialization of LBLHEX signified by the asterisk (*). 

GO 

This command allows the user to transfer program controi to any address 

by typing *GNNNN(CR). Where NNNN is the hexadecimal address to which you 

wish to transfer program control. (CR) indicates a carriage return or the 

send key on some terminals, therefore to transfer control to some program 

located at a address of l~~~H. one would type: 

*Gl~~~(CR) 

An output to indicate the response of LBLHEX to a non-numeric charac

ter in an address field to shown below: 

*G78A9K{CR) 

? 

* 

The non-hex K in the significant portion of the address field caused 

the question mark response(?) and the return to LBLHEX (*). 

BREAKPOINT 

This feature allows the user to cause an interrupt of program execution 

at any address. Upon a break, all of the register pairs, the address of 

the breakpoint, the stack pointer, the contents of the stack, and the flag 

word wiil be printed on the console device. 

At the end of a break, the contents of the breakpoint memory location 

are automatically restored with their original contents, and program control is 
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transferred to LBLHEX. The user may then use any of its features to examine, 

modify, dump, or install another·breakpoint before making another pass of 

the program in question. 

A novel feature of LBLHEX, as far as I know, is the provision of allow

ing a specified number of passes (1 to 255(FFH) are the range permitted) of 

the code in question through the breakpoint before allowing the break. 

The command structure for the breakpoint feature is BNNNN,MM,LL(CR) 

NNNN is the address of the breakpoint and MM is the number of bytes in the 

instruction at that address. Since multiple passes are allowed, it is neces

sary for the monitor program to know the number of bytes in the breakpoint 

instruction. The interested reader may pursue this point in the assembly 

listing, e.g., see subroutine BKPNT, shown on page 5 and 6 of the listing, 

Appendix A. The break will occur on the Llth time that program control passes 

through address NNNN. 

A typical output listing showing the use of the breakpoint feature of 

the monitor is shown below: 

*B5A49,3,10(CR) 

*G4713 ( CR) 

READY 

RUN 

INPUT STARTING ENERGY = :59.5EV 

A F B C D E H L ADD SP STACK F=S Z 0 AC 0 P 1 CY 
8056 0038 0001 8049 5A49 8300 0AB5 0 1 0 1 0 1 1 0 

* 
A breakpoint was insta.lled at address 5A49H. The 3 byte instruction 

starting at that address is to be interru~ted on the 16th (10H) pass. The user 

then transferred program control to location 4713H (In this example, a BASIC 

't 

;. 
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Interpreter with a stored program). The next 3 lines are a BASIC reply, a 

command, and a programed input request. After 16 iterations through address 

5A49H in an assembly language subroutine, a break was initiated and the dump, 

shown above, was. printed. The original 3 byte instruction starting at ad

dress SA49H was restored and program control was transferred to LBLHEX (*). . . 

If a break is to occur on the first pass, a default command of BNNNN(CR) 

may be used. 

*B59~3(CR) 

*G59~0(CR) 

An output showing this appears below: 

A F B C D E H L ADD SP STACK F=S Z 0 AC 0 P 1 CY 
1553 01AD ~lAD 59~3 5903 8912 590F 0 1 0 1 0 0 1 1 

* 
TRi\P 

Execution of the code FFH will cause a Trap as previously described. 

Upon a trap the message, T = , will be printed on the console device by 

LBLHEX. A response of, T, will generate a listing of all of the register 

pairs, the address of the trap, the stack pointer, and the contents of the 

stack. LBLHEX is then reinitialized and an asterisk (*) is printed. Note, 

the printout of the TRAP parameters will be initiated by the response, T, 

a carriage return (CR) is not required. 

Any other valid keyboard command may be used, after a trap, to examine, 

modify, dump, or transfer program control to any other memory address. 

DU~~p 

Dump allows the user to print the contents of any region of memory on 

the console device. The command format is of the form DMMMM,NNNN(CR), where 

MMMM is the starting address of the portion of memory to be displayed and 

NNNN is the end address. If NNNN is less than MMMM, the contents of only 

.J. 
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one address (MMMM) will be printed and control will return to the monitor 

(*). A dump in progress may be inter,rupted at any time by striking any 

console keyboard character. An example of the use of this command is given 

below: 

*D8000,8012(CR) 

8000 84 13 12 AB CD 13 05 59 C3 Al DO 01 31 33 3A FA 

8010 3B C3 5C 

* 
LOAD 

Load is used to sequentially insert code into memory, starting at any 

location. The command format is, LNNNN AA,BB CC(CR). NNNN is the first 

address in memory where code AA will be stored. BB will be stored at NNNN+l 

and so on. Either a space or a comma may be used as separators between code 

words. A carriage return (CR) terminates the loading operation. A line 

feed (LF) will cause the monitor to print the next address and its contents. 

Then the user, may modify that address by inserting new code and continue 

the loading operation. If the contents of a location are not to be modified, 

one need only type a space or a comma and continue on to the next location. 

Some examples of Load and Dump are shown below: 

*D8000,8009(CR) 

8000 AB CD 01 32 40 56 SA 34 12 34 

*L8000 2,2B34,,0(LF) 

8004 40 ,0(CR) 

*D8000,8009(CR) 

8000 02 34 01 00 40 00 SA 34 12 34 

* 
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EXAMINE 

Examine provides the user with the ability to display the contents of 

any memory location. After displaying the contents of a memory location, 

LBLHEX will enter the LOAD mode and all of the option~, as previously des

cribed, for the Load command are available to the user. 

The command format is ENNNN(CR) where NNNN may be any hex address. 

For example, a typical use of the Examine command to open a location to 

examine and load is shown below: 

*E8B8000(CR) 

8000 02(LF) 

8001 34 AA,l234(CR) 

*08000, 8002 (CR) 

8000 02 AA 34 

* 
A convenient use of the examine feature is to display several sequen

tial locations and their contents for searching, checking, or listing pur

poses. An example is shown below: 

*E4AC(CR) 

04AC 04(LF) 

04AD DC(LF) 

04AE A2(LF) 

04AF 04(LF) 

0480 CD(CR) 

* 

READ 

By means of the Read command, object code may be loaded into memory 

from any read-in device. The read routines shown in the assembly listing, 
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Appendix 1, pages 5,19-21 have been used to read object code from various 

paper tape readers or from telephone lines connected to tne LBL computer 

center . 

The command format is.RHAAAA(CR), where H signifies that the format 
** of object code is HEX(INTEL ). This format is described in Appendix B. 

The character, B, in place of the H would indicate that the format is BINARY 

* (LLL ), See Appendix C. AAAA is on offset address, which is added to the 

load address contained in the input file. If no address is given, a default 

value of ~~~~H ts assumed. 

Usually the object code load address is specified on the source file 

and the offset address is not needed. When object code is to be loaded on 

EPROMs, see Move and Punch discussions, the offset address is found to be a 

very useful feature of LBLHEX. 

The ability to read BINARY (LLL) formatted tapes is included for the 

convenience of users of earlymicroprocessor systems which still use this 

older format. 

The preferred format for both input and output object fiies is the 

HEX(INTEL) format. It has, in fact, became the d~facto standard for in-

dustrial, laboratory, and home user systems. 

HEX 

This command allows the user to write a HEX(INTEL) formatted tape. 

The PO driver routine, see page 3 of the assembly listing, may be changed 

to write any other output device. 

**Reference to a company or product name does not imply approval or recom
mendation of the product by the University of California or the U.S. Depart
ment of Energy to the exclusion of others that may be suitable. 

*LLL - Lawrence Livermore Laboratory of the University of California in 
Livermore 
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The command format is HAAAA,BBBB(CR), where AAAA is the lower boundary 

memory address of the code to be transmitted and BBBB is the upper boundary 

memory address. The object code from the region specified will be trans

mitted in a HEX(INTEL) format and an EOF record will terminate the trans-

mission, see Appendix B. 

PUNCH 

Until recently~ most microprocessor systems did not have resident 

EPROM programmers. Therefore, a means of down-loading object code from a 

microprocessor system to a remote EPROM programming device is necessary. 

The Punch command is capable of producing paper tape formatted for the 
** PRO-LOG EPROM programmer. The command is of the format PNNN,AAA(CR), 

where NNN is the size of the EPROM. The user is allowed to specify either, 

1702 EPROMs with NNN=FF, 2708 EPROMs with NNN=3FF, or 2716 EPROMs with NNN= 

7FF. AAA is an initial EPROM address, the user may, for example, want to 

write on only the upper half of a 2716 EPROM. After the Punch command (CR), 

LBLHEX will return to the command decoder and an asterisk will be printed 

on the console. The user is then required to specify, by means of the Dump 

command, the memory locations that are to be loaded on to the EPROM. An 

example is shown below: 

*P3FF,3FE 

*D43FE,47FF 

PUNCH ON? 

3FE 09 

3FF 44 

I 

000 co 

001 A3 



..... 

~~2 44 

~03 C6 

~~4 ~1 

~~5 77 

~~6 C3 

(and so on until) 

3FF 05 

I 
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The user specified that 2708 EPROMs were to be loaded starting at ad

dress 3FEH on the first EPROM. The code from memory address, 43FEH, to 

memory address, 47FFH, was transferred to paper tape, formatted to load two 

27~8 EPROMs. 

The first two memory locations are to be put on a first 27~8 EPROM at 

locations 3FEH and 3FFH. The remainder of the code specified, was format

ted to be loaded onto a second 27~8 EPROM, starting address = 0~0H. Note, 

remember that a Punch output, in progress, may be terminated by striking 

any console character. 

CHECK 

Check allows one to load any 8-bit byte of code into any region of 

memory. After the 8-bit byte is loaded into each memory location, it i? 

read out by LBLHEX and verified. If the memory contents are not equal to 

the input byte, the address and the contents are printed on the console 

device. Program control may be transferred to LBLHEX at any time by striking 

any keyboard character. 

The command is of the format CMMMM,NNNN,AA(CR). AA is the 8-bit byte 

of code to be loaded into memory from address MMMM to address NNNN. 
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There are many uses of this command. .It may be used to clear an area 

of memory. For example, one may load all 00's in RAM memory from 8400H to 

9000H, as shown below: 

*C8400,9000,0(CR} 

* 

One may use this command to find the boundaries of a microprocessor 

system RAM memory, as shown below: 

*C8400,FFFF,li(CR) 

B000 FF 

B001 FF 

B002 FF 

B003 FF 

B004 FF 

B005 FF 

* 

? 

* 
The microprocessor RAM memory lower boundary address is 8400H while 

the RAM memory upper boundary has been located at address, AFFFH, in the 

above example. Note that, the printout was terminated by striking any 

console character. This caused the question mark (?) response and the re

initialization of LBLHEX. 

Lastly, this command may be used to check (hence the name) that EPROMs 

are compietely erased. 

*C0000.D7FF,FF(CR) 

*CD800.DFFF,FF(CR) 
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D9BA EF 

* 
In the above example, the EPROM memory from D000H to D7FFH is completely 

erased (it contains FF at every location). The 2716 EPROM at D800H has one 

bad bi.t at memory location D9BAH. (Put it back under the UV source.) 

MOVE 

The move command provides a means of moving a block of code from one 

region of memory to another. This is most useful when loading EPROWs by 

means of a resident prom programmer. 

The format of the command is MAAAA,BBBB,CCCC,(CR) where AAAA to BBBB 

define the addresses of the section of memory that is to be moved. ecce is 

the starting address of section of memory that is to be loaded with the 

code from address AAAA to address BBBB. NN is the number of times that 

this move should be repeated. For no NN, the default value is on~. 

Afte~ NN moves, the memory bounded by address AAAA to address BBBB is 

compared, bit for bit, with the contents of memory starting at address ecce. 

Any differences are reported on the console device. The contents of the 

original memory location and address are printed as weil as the new address 

and its' contents. 

As in other LBLHEX commands, an output listing in progress may be termi

nated at any time by entering any console keyboard charact~r. 

USEFUL SUBROUTI~ES 

There are a number of useful subroutines contained in LBLHEX. These 

may be usefu·l as uti I ity routines for other programs. The 1 is t bel ow con

tains a name (sometimes descriptive), an entry address, and a brief des

cription including affected registers. For further details, please refer 

to the assembly listing in Appendix A. 



NAME 

CI 
(console input) 

co 
(console output) 

PRMSG 

CRLF 

SPACE 

CECHO 

HEXNB 

BTHEX 

CALL ADDRESS 

40H 

46H 

4CH 

4FH 

52H 

55H 

58H . 

5BH 

LBL-7531 
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DESCRIPTION 

Waits for a character to be received 

from the teletype and returns the ASCII 

character in the A register. Affects 

only the A register. 

Waits for teletype printer ready and 

then prints the contents of the C 

register. No registers are modified. 

Prints a message stored in ASCII code 

and terminated by a 00H character. 

The HL registers points to the first 

byte of the message string. No regis-

ters are modified. 

Prints a CR and a LF on the console 

device. No registers are modified. ' 

Prints one space on the console device. 

C register is used. 

Get a character from the console de-

vice and echoes (prints) it. A regis-

ter contains character, no other reg-

ister modified. 

Converts a Hex character in C register 

to 4-bit BINARY nibble in A register. 

No other registers are modified. 

Converts an 8-bit Byte in C into 2 

Hex characters in B and A. A, B, and 

C registers are used. 



• 

NAME 

NBHEX 

HEX CO 

HEXlCO 

HEX2CO 

ENDOP 

CHKAD 

i, 

CALL ADDRESS 

5EH 

61H 

64H 

67H 

6DH 

306H. 

-17- LBL-7531 

. DESCRIPTION 

Converts a nibble in C to a Hex char

acter 1n A. No other registers are 

used . 

8-bit Byte in C is transferred as two 

Hex characters to the console. No 

registers are modified. 

A space and 2 Hex characters are printed 

on the console. The Byte in the C 

register is printed. No registers are 

modified . 

. A space and 4 Hex characters are printed 

on the console. The two ~ytes in BC 

are printed~ Only the A register is 

modified. 

Wi 11 return a carry if a character has 

been received on the teletype. Uses 

A only. 

Compare DE to HL. Return with ~ero 

set ·if DE=HL. Returns with a carry 

set if DE if greater than HL. No 

carry and no ~ero are returned if HL 

is less than DE. A is the only regis

ter modified. 
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APPENDIX A; SOURCE LISTING OF LBLHEX 

8080 ~ACAO ASSE~BLEA, YEA Z.O ERRORS = 0 PAGE I 

·; 

, •••••••••••••••••••••••••••••••••••• 0 ••••• 0 ••••• 0 0 •••••• ; 

LBLHEX 2121118 J.KATZ X5636 
A HEX ~ONITOR PROGRA~ FOR 8080 CODE
CO~PATIBLE ~ICROPROCESSOR SYSTE~S 

BREAKPOINT BNNNN ~~ ll <CRJ 
NNNN= BREAKPOINT A6DRESS 1_~~= NU~BER OF BYTES 
IN THIS INSTRUCTION ll=Nu~BER OF PASSES 
BEFORE BREAK. DEFAU(T IS A BREAK ON 1ST PASS. 

TRAP EXECUTION OF THE CODE OFFH,WILL PRINT 
<T=l, A TTY INPUT OFT WILL CAU~E A 
PRINT OF All THE REGISTER PAIRS 

CHECK "E"ORY C"""~ NNNN AA CCRl 
LOADS AA INTO "E"O~Y<"~M~ TO NNNNl AND VERIFIES 

DU~P "E"OAY D"""~,NNNN <CRl 
EXA"INE ENNNN <CAl 

AFTER EXA"INE ADDRESS IS OPEN TO LOAD 
GO <EXECUTE! G~NNN <CAl 
LOAD "E"ORY LNNNNLAA BB

6
cc CCRI 

, = OPEN NEXT ADDnESS F R LOAD 
SPACE=OPEN NEXT ADDRESS FOR LOAD 
CR = TER"INATE LOAD 
LF =NEW LINELPRINT ADDLCONTENTS,CONTINUE 

PUNCH ~NNN,AAA C~Al 
PUNCH A HEX ASCII TAPE TO LOAD A PRO" ON 
THE PRO-LOG PRO" PROGRA""ER, NNN=SIZE OF 
THE PRO"CFF,3FF 7FF=256,102~,20~8l 
AAA=INITIAL PROM ADDRESS<"ODULO NNNl,USE DU~P 
TO SPECIFY CODE FOR PR~" LOAD TAPE. 

"DYE "AAAA BBB8 CCCC~NN CCRJ 
"OVE CODE FRO" ADD~ESSE~ AAAA-8BBB TO 
CCCCCNN TI"ESl. A CHECK IS "ADE TO VERIFY 
THE "OYE. DEFAULT<NO NNl IS ONE "DYE. 

READ RHAAAA CCRl 
READ A HEXCINTEL) FOR"AT PAPER TAPE.B IN 
PLACE OF H SPECIFIES A BINARY<Llll FOR"AT. 
AAAA=OFFSET ADDRESS WHICH IS ADDEO TO PAPER 
TAPE ADDRESS.DEFAULT OFFSET=O. 

HEX ASCII HAAAA 8B8B CCRI 
PUNCH A HEX ASCII (OAD TAPE,AAAA TO BBB8 

FOR AN INPUT ERROR, THE RESPONSE IS ? <TRY AGAIN) 

; ........... 0 •• 0 • 0 0 ••••• 0 0 ••• 0 0 ••• 0 0 •• 0 •••••••••••••• 0 0 ••• ; 

; 
;WHEN ENTERING A BYTE,ONLY INFOR"ATION I""EDIATELY PROCEEDING A 
;TER"INATOR IS HELD. ANY TYPING ERROR "AY BE CORRECTED BY CONTINUED 
;TYPING. A NON-HEX CHAR. IN A NU"ERIC FIELD Will CAUSE AN 
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000002 
000003 
000002 
000001 
000025 
OOOOCE 

0083DO 
008302 
0083D3 
0083D5 
008307 
0083D9 
0083DA 
0083DB 
00830C 
008300 
00830E 
0083DF 
0083E2 
0083E .. 
0083E6 
0083E8 

000000 
000000 

000001 
000002 
000005 
000008 
000009 
oooooc 
OOOOOF 
000010 
00001 1 
00001'1 
000017 
000018 
000019 
00001C 
OOOOlF 
000020 
000021 
00002 .. 
000027 

OFB 

000 
031 000 083 
OC3 070 000 
OF3 
031 000 083 
OC3 076 000 
000 
OF3 
031 ODO 083 
OC3 07C 000 
000 
OF3 
031 000 083 
OC3 082 000 
000 
OF3 
031 000 083 
OC3 088 000 
000 

; ERROR RETURN. 
;THE SOURCE CODE IS STORED IN LIBRARY=~ICRO,SUBSET=LBLHEX, ON LBL PSS 

hY 
FLAG 
TTYDA 
TTYTR 
C~D 
~ODE 

STACK 
PFLAG 
PRO~ 
PAODR 
~OV.AD 
SAVEl 
SAVE2 
SAVE3 
SAVE .. 
NB 
BC~ 
RAI'IJP 
TEI'IPl 
TEI'IP2 
TE~P3 
EXTRA 

EQU 2 
EQU 3 
EQU 2 
EQU l 
EQU 025H 
EQU OCEH 

EQU 83DOH 
EQU STACK+2 
EQU STACK+3 
EQU STACK+5 
EQU STACK+T 
EQU STACK+9 
EQU SAVE1+1 
EQU SAVE1+2 
EQU SAVE1+3 
EQU SAVE1+4t 
EQU SAVE1+5 
EQU SAVE1+6 
EQU SAVE1+9 
EQU SAVEl+ll 
EQU SAVE1+13 
EQU SAVE1+15 

ORG OH 

;TTY KEYBOARD IN AND OUT PORT 
;UART"AND USART STATUS AND CONTROL PORT 
;STATUS BIT 1, TTY HAS A CHAR. 
;STATUS BIT O,TTY READY TO SEND AGAIN 
USART CO~~AND INPUT 
USART INITIALIZATION OF I'IOOE · 
FOR 80-10 SYSTE~S USE I'IODE=CFH 

;INITIAL STACK POINTER 
;PUNCHL~OVE,BREAX FLAG 
;PRO.I'I :,IZE 
;PROI'I ADDRESS 
;BREAKL I'IOVE ADDRESS. STORAGE 
;BREAK~OINT BYTE REFUGE, 1ST BYTE 
; 2ND BYTE 
I 3RD BYTE 
; RET CODE 
; NO. OF BYTES 
;BREAKPOINT TII'IES COUNTER 
;RESTART 5,ENTRY JU~P COI'II'IAND 
;TEI'IP. ADD. STORE 1 
;TEI'IP. ADD. STORE 2 
;TEI'IP. ADD. STORE 3 
;EXTRA SCRATCH RAI'I 

sooo- El ;ENABLE INTERRUPT 
O=LBLHEX, l=BASIC<CLEAR I'IEI'IORYl, 2=BASIC<SAVE I'IEI'IORYl, 
3=BASIC<RUNl, 4t=BASIC(I/O INITIALIZE), 5=JUI'IP TO RAI'I, 
6=LBLHEX<BREAKPOINTl

1
• T=TRAP<LBLHEXl 

INTERRUPT TO 

NOP 
LXI 
JI'IP 
01 
LXI 
JI'IP 
NOP 
01 
LXI 
JI'IP 
NOP 
or 
LXI 
JI'IP 
NOP 
01 
LXI 
JI'IP 
NOP 

;ON RESET/INTERRUPT FRONT PANEL SWITCH DIRECTS 
SPLSTACK iSP TO END OF lKSCRATCH RAI'I AT 8000H. 
RE:,O ;"ESET = 0 

SP, STACK 
RESl ;RESET = 

SP,STACK 
RES2 ;RESET = 2 

SP,STACK 
RES3 ;RESET =3 

;RESET= .. 
SP,STACK 
RES4t 
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OC~C28 

OC·JC 2'~ 
O'C002C 
OJOC2::J 
OC002E 
OOC.C2~ 

COCC3C 
OOC·03l 
00003 .. 
COCOJS 
0000 3!> 
OOC03! 
000038 
00003'1 
OOCO'tO 

ocoo .. o 
0000 .. 3 
OOOO'+b 
OCOO .. 'I 
OOOO'+C 
0000'+1' 
000052 
000055 
000058 
000058 
00005E 
000061 
00001>'+ 
00001>7 
OOOOI>A 
00001>0 

000070 
000073 
000071> 
00007'1 
00007( 
000071' 
000082 
000085 
ooooa8 · 
000088 

00008E 
00008F 
0000'11 
0000'13 

0~ 3 
OCJ 
ooc 
ooc 
000 
000 
o• 3 
OC3 
000 
000 
000 
000 
01'3 

OOF 083 

013 oo .. 

01 
JI'IP. RAI'IJP 
~OP 
~OP 
~OP 
~OP 
01 
JMP HEl8R 
~OP 
~OP 
~OP 
~OP 
01 

;RESET=5 
JUMP TO RAI'I INTERRUPT ROUTINE 

,RESET=!. 
,lBLHEl BREAKPO~NT ROUTI~E 

,AfSET=7 
OC3 088 00'+ JI'IP TRAP 

ORG SOOO•'tOH 
, JUMP TABLE 

,BREAKPOINT TRAP ROUTINE 

OC3 
0(3 
OC3 
OC3 
OC3 
OC3 
OC3 
OC3 
OC3 
0(3 
OC3 
OC3 
OC3 
OC3 
OC3 
OC3 

oco 
OC3 
OCD 
OC3 
oco 
0(3 
oco 
OC3 

-USE THIS TABLE AS 
023 007 t1~ JI'IP TTVI~ 
023 007 AI- JI'IP TTVI~ 
020 007 CO- JI'IP TTVOT 
020 007 PO-+ JI'IP TTVOT 
0 DO 00'+ JI'IP PRI'ISG 
OEb 00'+ JI'IP CALF 
0'17 00'+ JI'IP SPACE 
OF3 OO't JI'IP CECHO 
003 005 JI'IP HU~B 
016 005 JI'IP BTHEX 
031> 605 JI'IP NBHEX 
0'+1 005 JI'IP HEXCO 
051 005 JI'IP HXICO 
058 005 JI'IP HXZCO 
OFC 005 JI'IP HEXTO 
OOF 003 JI'IP E~OOP 

AN ENTRY TO DESIRED ROUTI~S 
; CONSOLE INPUT 
,USE TTY !'OR RfADfR IN 
,CONSOlE OUTPUT 
,PUNCH OUT 
,PRINT ··I'IESSAGE 
, PRINT CR • L I' 
;PRINT A SPACE 
;CHAR WITH ECHO fROI'I CON~OlE 
;CONY HEX TO NIBBlE 
;BYTE TO 1 HEX 
,NIBBLE TO HEX 
;HEX TO CONSOlE DEVICE 
;SPACE,H£1 TO CONS 
;SPACE 2 HEX fO CONS 
;HEX RfCORO TO I'IEI'IOAY 
;RETURN WITH CARRY II' TT~ 

RESET USART AND JUI'IP TO SSLECTEO 

;RESET=O, GO I'IONITOR 

1 RESET=2,SAVE BASIC ~£~0RV 

iRESET AOUTI~ES TO 
000 RESO- CALL !NIT 
000 JI'IP START 
000 RES!-+ CALL !NIT 
0'+7 JI'IP 't700H 
000 RE52- CALL !NIT 
0'17 JI'IP 't713H 
000 RES3-+ CALL !NIT 
057 JI'IP 57DCH .RESET=3,RUN BASIC 
000 RES't-+ CALL !NIT ;RfSET='t,INIIT. 1/0,CLEAR BASIC 

CODE 

.,OCD 
OCJ 

~E 
OA6 
08E 
000 
08E 
013 
08E 
ODC 
08E 
OD'I 057 JI'IP 57D'IH 

1
1NIT. USART-2 STO~ BITS,PARITV DISABLED,8 BIT CHAR,BAUD 

; OF 16X< IIOBAUDl, COI'II'IAND-NO HUNT~ SEND 

OAF 
003 003 
003 003 
OD3 003 

i RECEIVE ENABLED,DATA TERI'I. READ~ LOW,fRAN~ ENABLED.· 
JNI T- XRA A 

OUT FLAG OUTPUT 3 ZEROS TO 
OUT FLAG ENABLE USART 
OUT FLAG RESET 

RATE 
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000095 
000097 
000099 
000098 
000090 
00009F 
OOOOA1 
0000A3 
OOOOA5 
OOOOA6 
OOOOA7 
OOOOAA 
OOOOAB 
OOOOAE 
000081 
000083 
000086 
000089 
000088 
OOOOBE 
ooooco 
OOOOC3 
OOOOC5 
ooooca 
OOOOCA 
OOOOCD 
OOOOCF 
OOOOD2 
OOOOD~ 
OOOOD7 
OOOOD9 
OOOODC 
OOOODE 
OOOOEl 
0000[3 
OOOOE6 
0000[8 
OOOOEB 
OOOOED 
OOOOFO 
0000F3 
OOOOF5 
OOOOF8 

OOOOFB 
OOOOFE 
000101 
000102 

03E OFF MV1 
003 003 OUT 
03E OCE MVI 
OD3 003 OUT 
03E 025 MVI 
OD3 003 OUT 
03E OFF MVI 
OD3 002 OUT 
OC9 RET 

A(OFFH 
F AG 
A

1
MODE 

FLAG 
A

1
CI'ID 

FLAG 
Af371Q 
T Y 

OAF START~ XRA A 
032 OD2 083 STA PFLAG 
OF3 01 
031 ODO 083 LXI 
OCD OE6 00~ PUNt~ CALL 
OOE 02A MVI 
OCD 0~6 000 CALL 
OCD OFD 00~ STRD~ CALL 

SP(STACK 
CR F c 1.1 

~0 . 
NECHO 

OFE 0~2 CPI 1 8 1 

OCA 05~ 001 JZ BKPNT 
OFE 0~3 CPI 1 C 1 

OCA OFB 000 JZ CKMEM 
OFE 0~~ CPI 
OCA GEE 001 JZ 
OFE 0~5 CPI 
OCA OA6 001 JZ 

IDI 

DUI'IP 
lEI 

EXI'INE 
OFE 0~ 1 CP I I G I 
OCA OAF 001 JZ GO 
OFE 0~8 CPI 1 H1 

OCA 0~2 001 JZ HWRITE 
oFE o~c CPI 1 L I 
OCA 083 001 JZ LOAD 
OFE O~D CPI 1 1'1 1 

OCA 079 002 JZ ~VE 
OFE 052 CPI 1 R 1 

OCA 023 001 JZ READER 
OFE 050 CPI IP I 

PUNCH 

INTERNAL RESET OF 
THE USART 
;GET USART INIT. I'IODE 
;LOAD I'IODE TO USART 
;USART COI'II'IAND WORD 
LSEND IT TO USART 

;"UBOUT 
; SEND IT TO RESYNC TTY 

;SET A=O 
;CLEAR PFLAG 

PRINT AN ASTERISK 

-READ COI'II'IANO. 
;SENSE B. 

; SENSE C 

;SENSE D 

;SENSE E. 

;SENSE G. 

;SENSE H 
1GO PUNCH HEX PAPER TAPE 
;~ENSE l. 

·; SENSE M 

SENSE R 

SENSE P 
OCA 02F 003 JZ 
OFE 05~ CPI 1 T 1 ·SENSE T 

IRPRT {;-~0 PRINT REGISTER PAIRS 
SP STA K 

OCA 027 00~ JZ 
031 ODO 083 ERROR~ LXI 

C~~TTQ ;PRINT A QUESTION OOE OBF I'IVI 
OCD 0~6 000 CALL 

START ;ERROR RETURN OC3 CA6 000 JI'IP 

OCD OD9 001 
OCD 0~9 003 
OTD 
032 OD2 083 

CKI'IEI'I WILL LOAD CODE AA INTO I'IEI'IORY FROI'I 1'11'11'11'1 TO NNNN. IT Will 
; READ AFTER EACH LOAD TO CONFIRI'I LOAD. ON tRRORS A I'IESSAGf Will 8£ 
i PRINTED. ANY CONSOLE INPUT CHARACTER WILL ABORT ROUTINE. 
~;ICI'IE,.._. CALL GETAD ;GET START AND END ADDRESSES 

CALL ADRIN ;LOAD BYTE IN l 
I'IOV A L 
STA PfLAG ;SAVE BYTE 
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000105 
000108 
00010B 
00010E 
000111 
000112 
000113 
0001 u. 
000119 
00011C 
00011 F 
000120 

000123 
000126 
000129 
00012C 
00012F 
000132 
000135 
000137 
00013A 
00013C 
00013F 

0001'+2 
0001'+5 
0001'+8 
0001'tB 
0001'tE 
000151 

00015't 
000151 
000158 
000158 
00015E 
00015F 
000162 
000165 
000167 
00016A 
00016D 
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OCD OE6 001 
oco OOF 003 
OOA OA6 000 
03A 002 083 
071 
O'tF 
oco ooc 003· 
OC't OF5 002 
oco 006 003 
OCA OAfl 000 
023 
OC3 008 001 

OCD OFD OO't 
032 OD2 083 
OCD 0'+9 003 
022 007 083 
OCD OE6 00'+ 
03A OD2 083 
OFE 0'+2 
OCA OB6 006 
OFE 0'+8 
OCA OFC 005 
OC3 OFO 000 

oco 009 001 
OCD 020 003 
oCD ore oo5 
OCD OE3 005 
OCD OBC 003 
OC3 OA6 000 

032 002 083 
OAF 
032 ODA 083 
032 ODB 083 
03C 
032 ODE 083 
032 ODD 083 
03E OC9 
032 ODC 083 
OCD 0'+9 003 
022 OD7 083 

CALL GETA1 ;DE=END ADD.,HL=START ADD. 
CHKI'I1;;. CALL ENDOP ; ABORT? 

JC START ;VES 
LOA PFLAG ;GET BVTE TO BE LOADED 
lilov I'I,A ;LOAD NEW ADD. WITH BVTE 
I'IOV C, A ;BVTE IN C 
CALL I'IVCI'IP ;CHECK IF CODE IN ADD.=C 
CNZ I'IVEPR. ; GO REPORT ERROR 
CALL CHKAD ;ARE W£ DONE? 
JZ START ;DONE 
INX H ;+1 TO ADDRESS 
.Jf'IP CHKI'I1 CONTINUE 

; ;READER WILL READ EITHER BIN OR HEX PAPER TAPE PLUS AN OFFSET 
;ADDRESS TO I'IEI'IORV.DEFAULT OFFSET =0. 
iCHECKSUI'I ERRORS ARE REPORTED, COUNTEDL AND STORED IN NB. 
READER .. CALL NECHO i. GET B OR H 

STA PFLAG ;~TORE B OR H 
CALL ADRIN ;HLL =OFFSET ADDRESS 
SHLD I'IOVAD ; ~AVE OFFSET ADD. 
CALL CALF 
LOA PFLAG 
CPI 'B' ;IS IT A ~INARV TAPE? 
JZ BINTP 
CPI 'H' ;IS IT A HEX TAPE? 
JZ HEXTO 
JI'IP ERROR ;ERROR IF IT IS NOT B OR H 

; 
;HWRITE. WILL PUNCH AN 
;FROI'I ~DDRESS AAAA TD 
HWRITE .. CALL 6ETAD 

INTEL FORI'IATTED PAPER TAPE(HEXI WITH CODE 
BBBB. 

CALL PSTRT 
CALL WRITE 
CALL WTEOF 
CALL LDRTR 
JI'IP START 

; GET AAAA AND BBBB( TEI'IP 1, TEI'IP2 I 

1TURN PUNCH ON,ETC. 
;~>0 PUNCH TAPE 

;PUNCH EOF RECORD 
;PUNCH TRAILER 

; . 
;A RESTART INSTRUCTION IS INSERTED AT A BREAKPOINT WHEN EXECUTED 
;FOR THE.NTH Tli'IE, WILL CALL A REGISTER DISPLAY ROUTINE. THE ORI~INAL 

'

.BREAKPOINT BVTES ARE RESTORED. DEFAULT IS A BREAK AT 1ST PASS. 
KPNT .. STA PFLA6 ;SET BREAK SWITCH TO B 

XRA A ;INITIALIZE STORAGE 
STA SAVE2 
STA SAVE3 
INR A 
STA BCTR 
STA NB 

-~1 TO A. 
;!ET FOR DEFAULT ONE PASS 
;DEFAULT=ONE BYTE 

; RETURN CODE f'IVI A!OC9H 
STA SAVE't 
CALL ADRlN ;GET BREAKPOINT ADDRESS. 
SHLD I'IOVAD ;SAVE BRKPNT ADD. 
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000170 
000111 
000 11'1 
000176 
000117 
000178 
000178 
00011E 
000 11F 
000182 
000185 
000186 
000189 
00018C 
00018F 
000192 
000195 
000196 
000199 
00019C 
00019D 
0001AO 
OOOlAl 
0001A2 
0001A3 
OOOlA'f 
0001A5 

0001A6 
0001A9 
OOOlAC 

OOOlAF 
000182 

000183 
000186 
000189 
OOOlBC 
OOOlBD 
OOOlCO 
OOOlCl 
OOOlC't 
0001C5 
0001C6 
OOOICT 
OOOlCA 
OOOJCB 

OTE 
032 ODCJ 083 
03E OFT 
011 
OlD 
OCA OA6 000 
OCD 0'19 003 
OTD 
032 ODD 083 
02A ODT 083 
05F 
OCD 09C 001 
032 ODA 083 
OCD 09C 001 
032 ODB 083 
OCD O'tCJ 003 
OTD 
032 ODE 083 
OC30A6 000 
OlD 
OCA 092 001 
023 
0'16 
OAF 
011 
078 
oc~ 

~OV A,~ ;SAVE BREAKPOINT BYTE. 
STA SAVEl ;SAVE 1ST BYTE 
~VI A,367Q ;RESTART INSTRUCTION 
~OV 1'1, A f. PUT. IT THERE 
DCA E · S E=1<CAl 1 
JZ START ;D6NE, TAKE DEFAULT 
CALL ADAI~ ;TO READ IN NB 
~OV A

1
_L ;A=NO. OF BYTES 

STA NB ;STORE NO. OF BYTES 
LHLD ~OVAD ;GET BREAKPT ADD 
~OV E A . -INIT CTR 
CALL iKP2 ;6EC. AND CHECK CTR. 
STA SAVE2 ;SAVE 2ND BYTE 
CALL BKP2 ·; OEC. AND CHECK CTR. 
STA SAVE3 ;SAVE 3RD BYTE 

BKPl~ CALL ADRIN ·;GET NO. OF TI~ES 
~OV A L ;A=NO. OF TI~ES 
STA B~TR ;LOAD BREAK CTR 
J~P START ;GO GET NEXT CO~I'IAND 

BKP2..0 DCA E 
JZ 8KP1 ;DONE 
INX H 
~OV B,~ ;CODE IN B 
XAA A 
~OV I'I,A ;SET LOCATION TO NOP 
~OV A,B ;CODE TO BE SAVED IN A 
RET 

OCD O'tCJ 003 tx~NE~ CAL.L ADRI N ;EXAI'IINE ADDRESS. 
;PRINT CRLFbSP,ADD.,SP,CODE,SP 
; AE_ADY TO L AD 

OCD OF5 002 CALL I'IV£PA 
OC3 OB6 001 JI'IP BYTE 

OCD O'tCJ 003 ~0-.o 
OE9 

CALL ADRIN 
PCHL 

;GET ADDRESS. 
;GO THERE. 

OCD 0'19 003 
022 OE2 083 
OCD 0'19 003 
OTD 
02A OE2 083 
015 
OCA OC5 001 
017 
023 
OlD 
OCA. OA6 000 
OlD 
OC2 OB6 001 

;~~:~A~E=O~~NEE:~;D·=~~~ ~:~~E 1 ! t:~~IN:~~~T 8=D~~:~~AA:Ds~~~~E~~SA 
~CR WILL CAUSE AN EXIT FAOI'I THE LOAD .OUTINE 
lOAD~ CALL ADRIN 1GET INITIAL ADDRESS. 
BYTE~ 'SHLD TEI'IPl ; :.AVE ADDRESS 

CALL ADRIN, ;GET BYTE INTO l 
I'IOV A L ;BYTE INTO A 
LHLD TEI'IPl iGET ADDRESS INTO Hl 
OCR D ·TtST NO. OF CHARS?· 
JZ LOADl ;NO CHARACTER~ CONTINUE 
I'IOV I'I,A ;BYTE INTO Ati'IOAY 

LOADI~ INX H ;INC. LOAD ADDRESS 
OCR E ;lEST FOR JICRl 
JZ START ·EXIT LOAD 
DCA E ;fEST FOR 21lFl 
JNZ BYTE ;NOT A LF,CONTINUf LOAD 
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V~O~CE 
coo:co 
C~C\Oj 
CCCI De 

OCO!C~ 
occto:: 
OCO!O" 
CCCIE2 
COCIH 
0\:0lEI> 
CCC IE~ 
000\EA 
OCOIEC 

CCC I EE 
0001"1 
000 (F .. 
OCOIFT 
0001"" 

OOCIFC 
OOCIFD 
000200 
000203 
0002011 
000208 
000208 
00020C 
00020F 
000210 
01)0213 
oon1 .. 
000211 
00021~ 
0002\C 
000210 
ooo21E 
00021F 
000222 

000225 
000228 
000'221 
OC022C 
00022F 
000232 
000233 
000236 

OCE 000 
OCO O'tb 000 
OCO OF8 OOl 
Ol~3 Oh 001 

occ o .. ~ ooJ GETAD~ 
ozz OE2 083 
oco o .. ~ oo3 · 
022 OE .. 083 
oc~ 

I'IVI C OOH 
CALL to 
CALl I'IVEPI 
JI'IP 8VlE 

AOAIH 
TEMPI 
ADRIH 
TEI'IP2 

TEI'IP2 

,PAI~T A CR 
,PAI~T A SPtAOO.,SP,COOE,\P 
;GO GET ~EX BYTE . 

;GET STAAT ADDRESS 
; STORE I~ TEI'IPI 
;GET Et.ID ADDRESS 
;STORE IH TEI'IP2 

02A OE~ 083 GETAt~ 
OE8 
OZA OE2 083 
oc~ 

CALL 
SHLO 
CALL 
SHLO 
RET 
LHLO 
XCHG 
LHLO 
RET 

TEI'IPI ,OE=EHO ADD ,Hl=~.YAAT ADD 

OCD 
OCD 
03A 
OF£ 
ocz 

OES 

009 
ou 
002 
050 
o .... 

001 
001 
083 

002 

003 

:oui'IP I'IEI'IORV IOUHOARV ADDRESSES ARE SPECIFIED IV 
-REGISTER PAIRS H AND D .. 
DUI'IP~ CALL GETAD 

6
.GET STAAT A~O E~O ADORESSfS 

CALL GETAI ; E=ENO ADO ,HL=STAAT ADD. 
LOA PFLAG 
CPI 'P' 
J~Z NEWL~ 

PUIIICH HEI ASCII 
PUSH H 

;IS PUNCH ON7 
;NO GO OUI'IP 

TAPE FRO"' HERE 
;STORE INITIAl ADDRESS ON SUC« 

;TURN ON PUNCH,ETC OCD 020 
02A 005 
03A 00 .. 
OFE 000 
OCA 013 
o .. c 

083 PUIII .. 4 

083 

CALL PSTAT 
LHLO PAOOA 
LOA PAOI'I•I 

·LOAD H•L WITH PAOI'I ADDRESS 
1

; GET ~S PART OF PAD"' stz£ 
;IS IT 0? CPI 0 

002 JZ A002 ;YES, 2 CHAR ADDRESS 
, "'S TO C 

OCD 036 005 •. 
I'IOY C,H 
CALl NIHEX 
I'IOY C,A 

;CONVERT TO HEX ACSII 
o .. F 
oco 
o .. o 
OCD 
OOE 
oco 
OEI 
0£5 
o .. E 

O .. " 000 

02A 005 
020 
0 .. 9 000 

OCD 02A 005 . 
OCD OD8 005 

02A ODS 083 
03A 003 083 
OlD 
OC2 03C 002 
03A OD .. 083 
OIC 
OC2 03C OG2 
OCO Ol't 003 

CALL PO 
A002~ I'IOY C L 

CALL PfHEX 
I'IYI C ' ' 
CALl 'PO 
POP· H 
PUSH H 
I'IOY C 1'1 
CALL PTHEI 
CALl PCRLF 

; PUNCH IT 
;LS PART OF PROI'I ADDRESS 
; PUIIICH 2 CHAR 

; SPACE 

; GET DATA ADDRESS 
; STORE ADDRESS 
, GET DATA IYTE 

1
PUNCH 2 DATA CHAR. 

ii'UNCH CR/LF 
P110M 

;LOAD H•l WITH PROM ADDRESS 
;LS PROM Sll£ 

CHECW FOR END OF 
LHLO PAOOA 
LOA PROPI 
CI'IP L 
JNZ PUN3 ; NOT END OF PROM 
LOA PROM•! ;MS PART OF PROM SIZE 
CMP H 
JNZ PUN3 
CALL PEL TR 

;NOT END OF PROM . 
;END OF PROM, PUNCH LORITA 

LBL-7531 
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OC~23'-l 

cocz~:: 
occnc 
occz .. c 
OCC2"l 
·Jc ~ z-. .. 
oc.::z .. • 
0~02 .. 8 
QCC2 .. 8 
oc~z .. E 
oc ~ 2'5 1 
OCC2'52 
00')25'5 
0oc25 e 
00025CJ 
0·~025: 
OOC25E 
OCC2e.l 
CCC2b2 
oc c z b 3 
0002!>5 
0002b8 
00021>8 
OOOHE 
000271 
OOC2TJ 
0~·027b 

CC027CJ 
OCC27C 
OOC2H 
000282 
00028" 
000285 
000288 
OC028CJ 
00028( 
000281" 
OC02'J2 
0002CJ5 
0002CJ8 
000298 
00029C 
000291' 
0002A2 
0002A3 
0002A'+ 
0002A7 
0002A8 
0002A9 

021 
02 3 
022 
OEl 
OC) 
occ 
o .. E 
oco 
CCC 
OCA 
023 
occ 
OCA 
OE5 
03A 
OF"E 
OCA 
OEl 
070 
OEb 
OCA 
occ 
OC3 
03A 
OF"E 
occ 
OC3 

occ 
oco 
022 
03E 
088 
OC2 
06F 
OC3 
occ 
022 
02A 
022 
oco 
0 I 3 
occ 
OCA 
O'tE 
OE5 
02A 
071 
023 
022 

0 0'5 08 3 

O't8 002· 
OAO 003 IIIEWL~ 

OOuT-
0"1 00'5 
ooF oo 3' oouTz
O~>E 002 

OOb 003 
OI>E 002 

002 083 
050 
000 002 

OOF 
O't't 002 
OCJ 7 00" 
O't7 002 
002 083 fl',jQQP-
050 
01't 003 
OAb 000 

>•lOVE 
009 001 I'IOYE-
0"9 003 
OEb 083 
001 

08C 002 

08F'" 002 
O't9 003 I'IOVEl-
003 083 I'IOYE2-
0Eb 083 1'10VE3-
007 083 
OEb 001 

006 003 I'IOVE" · 
OBI 002 

00 7 08 3 

007 083 

LXI H OFFFFH -SET HL=-1 
INX H' ;INCAEI'IENT PROM ADORES~ 
SHLC PAOOR STORE PAOM ADDRESS 
POP H ~ET DATA AOOAESS 
JI'IP OOUTZ , 
CALL ADOUT ,PAINT ADDRESS 
I'IOV C 1'1 ;GET DATA BYTE 
CALL HtXCO -PAINT BYTE 
CALL ENOOP ,RETURN CARRY If TTY 1 
JC ENODP ;YES TERI'IINATE DUMP 
IN1 H INCREI'IENT AOOAESS 
CALL CHKAC • SET CAARV IF HL GT DE 
JC ENOOP ,YES~ lAST AOOAESS DONE 
PUSH H , STORE AOOIIESS 
LOA PFLAG 
CPI 'P' 
JZ PUNif 
POP H 

; I 5 PUNCH ON? 
;YES, CONTINUE 

KEEP PLACE ON 
';SENSE END OF 

PUP,jCHING 
STACK 

I'IOV · A L 
ANI O~H 
Jl NEWLN 
CALL SPACE 
JI'IP OOU T 
LOA PfLAG 
CPI 'P' 
Cl PEL Til 
JI'IP STAAT 

I INE 
;I'IASK 
; I F E NO, IE G I,_, NE X T 

;PAIP,jT A SPACE 
; LOOP 

;IS PUNCH ON? 
; YES GO FINISH PUNCH 

; All DONE 

l I NE 

COOE-FIIOI'I AAAA-BBBB TO CCCCINN TIMESI 
CALL GETAO ;GET STAAT AND END ADDRESSES 
CALL AORIN ;GET I'IOVE STAAT AOORFSS 
5HL0 TEI'IP3 ;AlSO STOAE IN HI'IPl 
I'IVI A,l ;E=11CAI 
CI'IP E ,TEST FOR CA 
JNZ I'IDVEI ;NOT A OffAUl T 
I'IOV l A ;SET! =I OHAUl T NO Of TIJI'IES 
JI'IP 1'16VE2 ' 
CALL AOAIN ;GET NO OF TII'IES 
SHLO PAOI'I -lS PART IN l=PAOI'I H=I'IS PAAT IN PADI'I+I 
lHLD TEI'IP3 ;~ET I'IOVE AOOAESS ' 
5HlD ~OVAD ;STORE IN ~DYAD 
CALl GETAI ;DE~ENO ADD. ,Ht=STAAT ADO. 
INX 0 ;•I TO END ADDRESS 
CAll CHKAD iZEAO If STAAT EQ END ADDAESS+I 
JZ 1'10VE5 itiNISH£0 I'IOVE CHECK NO OF TII'IES 
~OV C,l'l 1 bET BYTE 
PUSH H ;SAVE BYTE ADD. 
lHlD I'IOVAO iGET CURRENT I'IOVE ADO. 
I'IOV I'I,C ;PUt BYTE INTO NEW HOI'IE 
INX H ;INC. I'IOVE AODAESSS 
SHLD ~OVAO ;PUT IT AWAY 
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OC<.'2AC 
0002A[) 
0002AE 
0<.'0281 
00028 .. 
000285 
000288 
000288 

00028E 
0002C1 
0002C2 
0002C5 
0002C8 
ooo2cq 
0002CA 
0002CD 
000200 
000203 
00020 .. 
000207 
00020A 
000200 
0002EO 
0002E3 
0002E6 
ooo2Eq 
0002EC 
0002EF 
0002FO 
0002F3 

OO<l2F't 
·. 0002F5 
'0002F8 
0002FB 
000.2FE 
0002FF 
000302 
000305 

000306 
000307 
000308 
000309 
OOOJOA 
00030B 

00030C 

POP H 
INX H 

;GET CURRENT BYTE ADDRESS OE1 
023 
OCl 
03A 
03D 
OCA 
032 
OC3 

oqc 002 J~P ~OVE't ;CONTINUE ~OVE 
003 083 ~OVE5~ LOA PRO~ ;GET NO. OF TI~ES 

DCA A 
JZ END~V ;ALL ~OVES DONE 
STA PRO~ ;STORE NO. OF TI~ES 

oco 
013 
oco 
OOA 
O'tE 
023 
022 
02A 
oco 
023 
022 
oc .. 
02A 
OCD 
OC2 
OC3 
02A 
OCD 
02A 
02B 
oco 
OC9 

J~P ~OVE3 ;GO DO ANOTHER ~OVE . 
L CHECK THAT OLD CODE=NEW CODE AFTER NN ~OVES 

OE6 001 tND~v~ CALL GETA1 ;DE=END ADOb~[:START ADD. 
INX D ;•I TO END A DRESS 

OBE 002 
OD3 083 
oq2 ooz 

OOF 003 CHK~V- CALL ENDOP 1 CAAAV IF TTV7 
OA6 000 JC STAAT ;ABORT 

028 

OE2 083 
OE6 083 
ooc 003 

OE6 083 
OE6 002 
OE2 083 
006 .003 • 
OC2 002 
OA6 000 
OE2 083 
OF't 002 
OE6 083 

OFB 002 

OCD OE6 00'+ 
OCD OH OO't 
OCD OBO 003 
O'tE 
OCD O'tl 005 
OCD OH 00'+ 
OC9 

OTA 
OBC 
oco 
OTB 
OBD 
OC9 

OTE 

~OV C,~ ;GET OLD BYTE 
INX H ;INC. OLD ADDRESS 
SHLO TE~PI ;STORE IT 
LHLO TE~PJ ;GET ~OVE ADO. 
CALL ~VC~P ;DOES OLD=NEW7 
INX H 
SHLD TE~P3 
CNZ ~VERA 
LHLD TE~PI 
CALL CHKAO 
JNZ CHK~V 
J~P STAAT 

~VERA- LHLD TE~Pl 

;STORE ~OVE ADO 
;GO REPORT ERROR 
;GET NEXT ADD 
i.ARE WE OONE1 

;l'fO CONTINUE 
; DONE 

·OLD ADO+l 
;Dcx HbPAINT CRLF,ADD,CONTENTS 
;GET ~ VE ADD+I 

CALL ~VEP2 
LHLO TE~P3 
DCX H 
CALL ~VEPl ;PAINT ADD, CODE 

·RET ;CONTINUE 

;~OVE ERROR PRINT CSP,ADO.SP,COOE,SP I Hl=AODRESS 
~VEP2-4 DCX H 
~VEPA- CALL CALF 
~VEPl- CAtL SPACE 

CALL RPOUT 
~OV c,_~ ;GET BYTE 
CALL "EXCO ;PAINT BYTE 
CALL SPACE 
RET 

DE=END ADO.,HL=CUARENT ADD., RET WITH ZERO IF DE=hL 
; RETURN WITH CARRY IF HL.GT.DE 
CHKAD- MOV A,D ;GET.~S ADD. PART 

CMP H f.CHECK ~S PART,H.6T.D SET CARRY 
RNZ HEY ARE NOT = 
~OV A,E ;GET LS PART 
C~P L ;CHECK LS PART 
RET 

;HL = NEW CODE ADDRESS,C= OLD CODE, RETURN ZERO IF THEY ARE = 
~VC~P- ~OV A,~ ;GET NEW BYTE 
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000300 
00030E 

00030F 
000311 
000312 
000313 

00031'+ 
000316 
000319 
00031C 
00031F 

000320 
000322 
000325 
000328 
000328 
00032E 

00032F 
000332 
000335 
000336 
000339 
00033C 
00033F 
00031f0 
00031f3 
00031f6 

00031f9 
0003'tB 
00031fC 
0003'tD 
00031fE 

089 
OC9 

OOB 003 
OlF 
01F 
OC9 

OOE 
OCD 
oco 
oco 
OC9 

02F 
0'+9 000 
008 005 
OBC 003 

CMP C ;C =OLD CODE 
RET 

iENDOP LOOKS FOR CODE FROM TTY: CARRY 
~NDOP~ IN FLAG ; ANYTHING FROM TTY? 

; 
· END 
PELTR~ 

; . 

RAR 
RAR ; PUT UP CARRY IF ANYTHING 
RET 

OF. PROM, PUNCH I ~NO LEADER I TRAILER 
MV I c , I I 

CALL 'po PUNCH I 
CALL PCRLF 
CALL LDRTR ;PUNC~ LEADER/TRAILER 
RET 

OOE 08A PSTRT~ MVI CL8AH 
CALL ~;0 OCD Olf6 000 

001 001 OOif 
OCD 000 OO'f 
OCD OBC 003 
OC9 

032 OD2 083 
OCD 0'+9 003 
OE5 
022 003 083 
OCD Olf9 003 
022 005 083 
001 
OCD 006 003 
OOA OFO 000 
OC3 OAE 000 

000 

LXI 8,PMESS 
CALL PRI'ISG 
CALL LDRTR 
RET 

;PRINT. A LINE FEED 
;PUNCH ON I'IESSAGE 

;PUNCH LEADER/TRAILER 

SUBROUTINE PUNCH SETS A FLAG SO THAT DUMP WILL CAUSE A 
PAPER TAPE TO BE PUNCHED. FORI'IAT IS <ADDRESS,SPACE, 
DATA CR,LFI ( I ( 1, ETC. I . 
ADDRESS= 2 6R 3'HEX ASCII CHARS. DATA= 2 HEX ASCII CHARS. 
SIZE OF PROI'I IS DECODED TO DETERMINE WHETHER 2 OR 3 

; CHAR. ADDRESS IS NEEDED. 
PUNCH- STA PFLAG ;PUT P INTO ·PUNCH FLAG 

CALL ADRIN · GET PROM SIZE 
PUSH H ;STORE PROM SIZE ON STACK 
SHLD PROM ;STORE PROM SIZECI'IS AT PROM+1=HI 
CALL ADRIN ;GET PROM STARTING ADDRESS 
SHLD PADDR 

6
.sTORECPADDR=LS=LI 

POP D ;PR 1'1 SIZE IN DE, S.A. IN HL 
CALL CHKAD ;RET CARRY IF S.A .. GT.SIZE 
JC ERROR ;ERROR, RESTART 
JI'IP PUN! ; GO GET DUI'IP PARAI'IETERS 

;suBROUTINE ADRIN READS AND SAVES. IN THE STACK A HEX CHARACTER STRING 

;~:~~~TAC~~=:~~=~~N~R~H~=:~T~:s~~8~:~o~=~E:~~EDT~:T~PR~~~~~~= :~~~ HL. 
;THE STACK POINTER IS RESTDRED.TERMINATING CHARACTERS ARE SPACE,COMMA, 
;LF, AND CA. ON RETURN E=lCFOA A CRI E=2(A LFI 
; D=O<VALIB C~AAACTEAS IN HL AND D=fCNO CHARACtERS IN HLI. 
; ANY OTHER NON-HEX CHARACTER WILL ABORT ROUTINE WITH AN ERROR ... 
ADRIN- I'IVI DbO ;INITIAliZE CHARACTER COUNT. 

I'IOV E, 
I'IOV H,O 

016 
05A 
062 
06A 
OCD 

MOV L D ;SETH L =0 
OFD OO'f AGAIN- CALL NECHO ;~EAD ASCII CHARACTER. 
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ceo J'i 1 
OOOJ'iZ 
o~c 3c; .. 
000 3'i 7 

000 3'5 Cl 
OC03'iC 
OC'C3H 
ceo H 1 
00031>3 
OOC3bb 
0003b7 
00031>8 
00031>6 
0003bC 
0003bD 
0003H 
00 0 31> F 
000372 
000373 
000371> 
00037'1 
00037A 
000378 
00037C 
000370 
00037£ 
00037F 
000382 
000385 
000388 
000389 
00038A 
000388 
00038C 
000380 
000390 
000393 
00039'1 
000395 
000391> 
000397 
OOOJ9A 
000390 
0003AO 
0003A1 
0003A2 
0003A3 
0003Aif 
0003A5 
0003A6 
0003AT 

O'tF 
OFE OOA 
OCA Ot.B 003 
OFf 02C 
oc4 o~oo oo3 
OH •000 
<iCA. ObC 003 
OFE 020 

.OCA 01>0 003 
OC'5 
Ol't 
OC3 O'tE 003 
O!C 
O!C 
OAF 
OBA 
OCA CAB 003 
CCI 
oco 003 005 
OOA. OFO 000 
OH 
OAF. 
Oo7 
015 
OC8 
OC1 
oco 003 005 
OOA OFO 000 
oco 025. 005 
085 
ObF 
015 
OC8 
OC1 
oco 003 005 
OOA OFO 000 
067 
015 
OC8 
OC1 
oco 003 005 
OOA OFO 000 
oco 025 005 
08'f 
Oo7 
015 
OC8 
033 
033 
015 
OC8 

TEAI'I2-
TEAI'Il
TE Alit-

AJSP ... 

I'IOV C,A 
CPI OAH 
Jl TEAI'I2 
CPI 
Jl TEAI'I 
CP I OOH 
JZ TEAI'II 
CPI 20H 
JZ TEAI'I 
PUSH 8 
IIIlA 0 
JI'IP AGAIN 

iPUT ASCII INTO C 
;:>EIIISE LF 

1 SEIIISE COI'II'IA 

;SENSE CA 

1 SEIIISE SPACE 

; SAVE CHARACTER 
1 1NCAEI'IEIIIT COUNT .. 

IIIlA E ·+I 
IIIlA E ; +I 

t
-READ NEXT CHARACTER. 
0 E 

TO E 
XAA A A:O 
CI'IP 0 1 6=1110 OF CHARS INPUTTED 
JZ TEA1'13 ;HL=O,GD SET 0=1 
POP 8 1 AETAIEVE ASCII CHARACTER. 
CALL HEX!\18 1 COIIIVEAT TO HEX. 

;SAVE LEAST DIGIT. 
JC EAAOA 
I'IOV L,A 
XAA A 
I'IOV H,A 
DCA 0 

SET A=O 

AZ 
POP 8 
CALL HEXN8 
JC EAAOA 
CALL SHFT't 
ADD L 
I'IOV L,A 
DCA 0 
RZ 
POP 8 
CALL HExN8 
JC EAAOA 
fiiOV H, A 
OCR 0 
RZ 
POP 8 
CALL HEXN8 
JC ERROR 
CALl SHFT'f 
ADD H 
fiiOV H, A 
OCR D 

; INITIALIZE H 

1 1F I THEN AORIN RETURN. 
;RETRIEVE NEXT CHARACTER. 
;CONVERT TO HEX. 

;SHIFT LEFT FOUR. 
;ADD LEAST DIGIT. 
;LOAD LOW DIGITS. 

1 IF 2 THEN ADAIN.AETURN 
;RETRIEVE NEXT CHARACTER. 
;CONVERT TO HEX. 

;SAVE PENULTII'IAT~ DIGIT. 

;IF 3 THEN AOAIN RETURN 

; CONVERT TO HEX. 

;SHIFT LEFT FOUR. 

;LOAD HIGH DIGITS. 

RZ 
INX 
INX 
DCA 
RZ 

;FOUR RETURN 
;ADJUST STACK POINTER SP 

SP 
D ;DECRE"ENT COUNT. 

;ADRIN RETURN. 
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0003A8 
0003A8 
0003AC 

0003AD 
000380 
000381 
000 38ct 
000385 
000388 
000388 

00038C 
00038E 
00038F 
0003CO 
0003Cl 
0003C2 
0003C3 
0003C'I 
0003C7 
0003CA 
0003CD 
0003CE 

0003CF 
0003D2 
0003D5 
0003D8 
0003D8 
0003DE 
0003E1 
0003E'I 
0003E7 
0003EA 
0003ED 
0003FO 
0003F2 
0003F5 
0003F8 
0003FB 
0003FE 
000'101 
000'10'1 
000'107 
OOO'tOA 
OOO'tOD 
0004+10 

OCJ OA'I 003 
01'1 
OC'I 

JI'IP AJSP 
TERI'I3"" INA D ;•I TO D 

RET 

OCD 
O'IC 
oco 
0'10 
oco 
oco 
OCCJ 

~BEGIN NEW LINE AND 
OEh 00'1 ADOUT- CALL CALF 

PAINT CONTENTS OF AEGI~TEA PAIR Hl 
;PAINT ADDRESS 
;PAINT HIGH DIGIT~ 

;PAINT LOW DIGITS 
O'tl 005 

0'11 005 
0'17 00'1 

RPOUT-o ~OV C H 
CALL HhCO 
I'IOV C L 
CALL HhCO 
CALL SPACE 
RET 

;PAINT A SPACE 
;AOOUTIAPOUT RETURN 

OlE 029 
OE5 
Oh7 
OAF 
O'tF 
025 
OBC 
OCA OCD 003 
OCD 0'+9 000 
OC3 OC2 003 
OE1 
OCCJ 

, PUNCH 't INCHES 
LDRTR-o I'IV1 A,'l10 
LDRT1-o PUSH H 

I'IOV H,A 
XRA A 
I'IOV C,A 

LTI- OCR H 
CI'IP H 
Jl LT2 
CALL PO 
JI'IP L T1 

L T_2~ POP H 
RET 

j 

OF LEADER/TRAILER 
· '+ INCHES WORTH 

;SAVE H 

; SET A:O 

;DECREI'IENT COUNTER 
;SENSE END 

;RETURN 
;PUNCH I SPROCKET 

; GO ON 
;RESTORE H 

HOLE 

;REGISTER DISPLAY HEADING. 
0'11 020 0'+6 HOING-o DB 'A F B C 0 E H I ADO SP STACK', OH 
020 020 04+2 
020 04+3 020 
020 0'+'1 020 
0'15 020 020 
0'18 020 O'IC 
020 020 0'+1 
0'1'1 OAt'+ 020 
020 053 050. 
ozo 020 053 
05'1 04+1 0'+3 
0'18 000 
020 04+6 030 FLGWD- 08 'F=S l 0 AC 0 P I CV',OH 
053 020 05A 
020 030 020 
0'11 0'13 020 
030 020 050 
020 031 020 
O't3 059 000 
050 055 OAJE PI'IESS- DB 'PUNCH ON?' 
O't3 0'18 020 
O'tF O'tE 03F 
OOD OOA 000 DB 0150j0120,0H 

LBL-7531 
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000 .. 13 
000"1" 
000 .. 17 
000 .. 18 
000 .. 18 
OOO'tlE 
OOO'tll: 
000 .. 22 
000 .. 23 
000 .. 2 .. 
000 .. 25 
000 .. 211 
000 .. 27 
OOO't2A 
ooc .. 2D 
OOO't30 
000 .. 33 
OCO't311 
OCO't3T 
000'f38 
000 .. 38 
000'+3E 
000'+3F' 
000'f'f2 
OOO'+'f3 
OOO'+'fll 
OOO'f'+T 
OOO'f'fA 
opo .... 8 
o'oO'f'f C 
OOO'+'fF' 
OOO'f51 
OOO't5'f 
OOO'f5T 
000'158 
OOO'f5B 
OOO't5E 
OOO't5F' 
000'1110 
000'1113 
000'166 
OOO'f67 
OOO'f68 
000'+69 
OOO't6C 
OOO't6D 
000'110 
000'171 
000'112 

OF'5 
03A ODE 083 
030 
OCA 022 00'+ 
032 ODE 083 
OF' I 
OC3 00~ 083 
OF' I · 
OE5 
005 
OC5 
OF5 
OCD OEb 00" 
001 OCF 003 
OCD ODO oo .. 
001 OF'2 003 
OCD 000 oo .. 
OEI 
OTO 
032 003 083 
OCO O.AD 003 
OEl 
OCD 080 003 
OEI 
OCD 080 003 
OEl 
OCD 080 .003 
OEI 
028 
03A 002 083 
OF'£ 05'1 
OCA 0~1 00'1 
03A 00~ 083 
OTT 
oco OBO 003 
03A ODD 083 
O'IT 
005 
OCA .071 OO'f 
03A ODA 083 
023 
OTT 
005 
OCA 071 00'+ 
023 
03A OOB 083 
OTT 
OAF 
06F 

, BREAKPOINT ROUTINE 
;PAINT CURRENT CONTENT OF All REGISTER PAIRS 
HElBR- PUSH PSW ;SAVE FLAGS AND A REG 

LOA BCTA ;GET BREAK CTA 
OCR A I -1 
JZ AEGPA ;OK GO PAI~T REGISTERS 
STA BCTA ;SAVE BCTA-1 
POP PSW ;RESTORE A AND FLAGS BEFORE RETURN 
J~P SAVEl 1CONTINUE PAOGRA~ 

AEGPA- POP PS.W ;AtSTOAE A AND HAGS 
PUSH H ; SAVE All REGI6TEAS 
PUSH 0 
PUSH B 
PUSH PSW 

BRPAT- CALL CALF ; DISPLAY All REGISTERS 
LXI B HDING ;INITIALIZE HEADING PPOINTEA 
CALL ~~~~SG ;PAINT CHAR STRING 
LXI 8LFLGWO ;PAINT FLAG 
CALL ~R~SG ; WORD DESCRIPTION 
POP H ;RETRIEVE A AND FLAGS 
I'IOV A l 
STA PRO~ 
CALL ADOUT 
POP H 
CALL RPOUT 
POP H 
CALL RPOUT 
POP H 
CALL RPOUT. 
POP H 
OCX H 
LOA PFLAG 
CP I IT! 
JZ REGPT 
LOA SAVEl 
I'IOV 1'1, A 
CALL RPOUT 
LOA NB 
I'IOV B

1 
A 

OCR B 
Jl PRTSP 
LOA SAVE2 
INX H 
I'IOV 1'1

1 
A 

OCR 8 
JZ PRTSP 
INX H 
LOA SAVE3 
I'IOV I'I,A 

PRTSP-o XRA A 
I'IOV L,A 

;STORE FLAG 
;PAINT CRLF,FLAG AND A 

;RETRIEVE PAIR 8. 

;RETRIEVE PAIR D. 

;RETRIEVE PAIR H 

;RETRIEVE BREAKPOINT ADDRESS. 
;RST IS A CALL 
; TEST FOR TRAP? 

;YES TAKE TRAP BRANCH 
;RESTORE BREAKPOINT 1ST }YTE 

; PRINT AODRE!>S 
;GET NO. OF BYTES 
;NO. BYTES INTO B 
.-1 FROI'I B 
I ;DONE

1
GO PRINT .sP 

; GET ?NO BVT£ 
;•I TO I'IEI'I PTA. 
;RESTORE 2ND BYTE 
.-1 FROI'I 8 

f~ ONE I GO PRINT SP 
· NC I'IEI'I PTA 
I • Gd 3AD BYTE 
;RESTORE 3RD BYTE 

· SET A=O . 
I ' . 
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.. n: 
8c '+ B ,' 

.. 8~ 

.. 88 

.. as 
:<: .,BE 
cc .,.q~ 

·~ S· .. Q"' 

c:c~CJ7 

J-:c .. qQ 
o:G .. 'IC 
CC·S'tQ~ 

r_;.: C '4 q~ 

JC~"tA2 

'JC·C-t A't 
S':t; .. Qr 

CC 0'+ A 'I 
~OO .. AA 
CCO'tAC 
00 ()'+ 80 
C00'+83 
'::00'+8 .. 
'lG0'+87 

OCC'+88 
000 .. 8'1 
000'+8A 
000'+88 
OOO'+BC 
1)00'+ BE 
OOO'+CI 
000'+ C'+ 
OOO'+C7 
OOO'+CA 
OOO'+CO 

000'+00 
000'+01 
000'102 
000'+03 

Ot>. 
01'1 
CCD CBO OCJ 
Cf3 
OCQ CBO 001 
ace o'~ r oo .. 
oco c'~ r oc .. 
01A CO) 083 
ceo oAr oo .. 
ceo c'~ r co .. 
ceo oAr cc .. 
CC3 OAb 000 
OCD 080 003 
OCJ ~ 71 CO'+ 

RfGPT-

ODE C?C ~PACf
OCO C'+b 000 SPACl
OC'I 
ODE 030 PRTZR-
OC3 ·J'I'I 00'+ 
OCE 031 PRT!-
OC3 C'l'l 00 .. 
0011 00.. BITP!-
C!1 81TP2-
00'+ 0'10 oo .. 
00( QA2 00 .. 
oco C'l7 00 .. 
00'> 
0(2 OA'I 00'+ 

"1011 H A 
DAD SP 
CAll. RPOUT 
OHL 
CALL RPOUT 
CALl. C,PACE 
CALL ')PACE 
L DA PROI'I 
CALl 81 T PI 
CAL.L SPACE 
CALL 81TP! 
JI'IP START 
CAll RPOUT 
JI'IP PATSP 

f'l\11 c . 
CALL CO 
RE'T 
"1111 ( • 0. 
JI'IP ')PAC I 
f'l\11 C 'I ' 
Jf'IP SPACI 
Mill 8, '+ 
RAl 
CNC PRTlR 
C C PR T I 
C.All SPACE 
OCR 8 
JNZ 81TP7 
RET 

A-14 

,sET H•t.~o 
ADO SP l 0 H • l 

PRINT •,p 
, STAC~ CONTENT', TO H•l 
.PRINT ~.TACK 

,PRiNT A SPACf 
,PRINT 2ND SPACF 

, GET nAG 
, 00 I~ I 'f 81 T ~' Of I Hf F I Ali 
,PRINT A SPAn 
;DO LAST .. BIT', 

, GO START 
,PRINT ADORE','• 
,PRINT '•P, fTC 

. A SPACE 
,PRI~l A CHAR 

PR I Nl lfRO 

,PRI,_,T ONf 

'f C TR 
,ROT LEFT TO CARRY 

O=NO CARRY 
't=CARRV 
:PAINT A ~,PACf 

; NOT 'f T I l'lf '• 
;DONE 

OE5 
005 

TRAP ROUTINE 
~RAP- PUSH H SAY£ All REGJ',lfR PAIR', 

.CCS 
01''5 
03E OS'+ 
032 002 083 
OCO OE6 OO'f 
oo1 oco oo .. 
ceo ooo oo .. 
OCJ 086 000 
05'+ 030 000 

Of'5 
OC5 
OE'> 
060 

PUSH 0 
PUSH 8 
PUSH PSW 
!'IV I A 'T' 
STA PFLAG 
CAll CALF 
LXI 8, TI11ESS 
CAll PRI'ISG 
JI'IP STRO 

TI'IESS- 08 'T=' ,OH 

;SET A=l 
;STORE IN Pfl Afi 

;PAINT t:R· • If 
; I NIT I Alllf TRAP I'IESSAGf PTA 

;PRINT TRAP I'IESSAGE 
;GO READ TTII INPUT CONTROl 

;PRINT A I'IESSAGE TERI'IINATEO BY A '0' 
;PAINTS AN ASCII CHARACTER STRING POINTED BV BC 
;AND TERI'IINATEO BV A 0 OR NUll CHARACTER TO CONSOLE 
PRI'ISG- PUSH PSW 

PUSH 8 
PUSH H 
I'IOV H,B ;HC=POJNTER TO CHARACTER STRING 

LBL-7531 



... 

A-15 LBL-7531 

8D8C MACA~ ~~SE~&LER, \E~ ~ 0 ERRORS = 0 PAGE I~ 

C·J: 'I o .. 
000'10'5 
000 .. 01> 
oco .. r~ 
OC:l .. C'4 
000 .. 08 
000"CE 
ooo .. tr 
:oc .. E2 
OOO .. E3 
ooo .. E .. 
OOO .. E5 

OOO .. Elo 
00C"E7 
:-co .. E9 
OOO"EC 
OCC'IEE 
OOO"Fl 
000"1'2 

000 .. 1'3 
000""" 
000'11'7 
000'11'8 
000 .. 1'8 
OOO'IFC 
OOO'IFO 
000500 
000502 

000503 
00050'1 
000501> 
000507 
000509 
00050A 
00050C 
000501' 
00051 I 
000512 
00051'1 
000515 

000516 
000517 
000518 
000518 

01>" 
C7E. 
081 
OCA 
(.\'I~ 

->£2 00'1 

JCO ·c,..& 
023 
OC3 
CEI 
OCI 
OFI 
OC9 

0(5 
OOE 
oco 
OOE 
oco 
OCt 
OC9 

OC5 
oco 
O'IF 
oco 
OCI 
OC9 

CD5 00'1 

080 
0'11> 000 
08A 
0'16 000 

0'10 000 

0'16 000 

1'1011 
Pqi'ISI- I'IOY 

ORA 
Jl 
1'1011 
CALL 
H~X 
JI'IP 

PRI'IS2- POP 
POP 
POP 
RET 

, PR I ~T A CALF 
CALF- PUSH 

1'1111 
CALL 
1'1111 
CALL 
POP 

l 'c 
A 1'1 
A' 
PAI'ISZ 
C A 
c6 
H 
PRI'ISI 
H 
B 
PSW 

TO THE 
& 
~ 080H 
C BAH 
c6 
B 

; JUI'IP If CHAA=O 

;PAINT CHAR 

;ADVANCE POINTER 

CONSOLE 

;PAINT CA 

;PAINT Lf 

RET 
; GET A CHARACTER FAOI'I THE CO~SOLE A~O FCHOS IT 
CECHO- PUSH B 

CALL C I 
111011 C A 
CALL CO 
POP B 
RET 

; A:CONSOL.f C:HAA 
;PAINT A 

OCO ~F3 00'1 NECHO
OEb. 07F 

CALL CECHO 
ANI 07FH ;I'IASK 8TH BIT 

079 
006 
008 
oc6 
008 
OC6 
OF2 
OC6 
008 
OC6 
087 
OC9• 

OC5 
079 

030 

0£9 

006 
012 005 
00 7 

OOA 

oco d25 005 
O'IF 

RET 
;HEX TO ~IBBLE ROUTINE 
;CONVERTS HEI CHAR IN C TO NIBBLE IN A 
;CAAAV SET FOR NONE HEX CHAR 
HEXNB- IIIOV A,C ;A=CHAA-'0' 

SUI '0' 
AC 
AOI 
AC 
AOI 
JP 
AOI 
AC 

HEXNO- AOI 
ORA 
RET 

'·o,-, G' 

6 
HEXNO 
7 

10 
A 

;RETURN IF CHARI '0' 
.A=A+'O'-'G' 
;RETURN IF CHARJ:'F' 
;A=A+6 
. JUI'IP IF A 1=0 
:A:A+T 
;RETURN IF CHAAJ191 OR CHAA[1A1 
;RETURN A+IO 

;BVTE TO 2 HEX CHARACTERS 
.CONVERTS 8 BIT CCI INTO 2 HEX CHAR IN 8A 
~THEX- PUSH 8 ~SAVE LOW NIBBLE 

I'IOV A,C .A:AOACC 'II 
CAll SHFT'I ;SHfFT LEFT''I 
I'IOV C,A ;A=HEXN8CAOACC,'III 



'·' C· ·~ ~ l ,~ 
.: c ('.; l ~ 
0,: c" :' (' 
~ 2 ; . .; 2: 
0 ': ,:. "] ... 
CC' -~ r;, ~" 
·~ c c c.,~ to 
-~ c ::' c; i ~ 
('·: c c; 2 ~ 
:--·: (: c; 2Q 

·~::52A 

·:::szE 
::: ':: ~ 3: 
::05 32 
JCC':'35 

'}: ( t; 3 ~ 
-:·:cs3· 
·=~·cs 3Q 
';~ S5 3B 
%~5 30 
OCC53E 
:r;cr;"o 

:lG 05 .. I 
0C05'+2 
C005'+3 
·:C 05 '+I> 
0005'<1 
'"G 05 '<A 
C005'<B 
0~05£tE 
O'J05'+F' 
OC0550 

000551 
000552 
00055'+ 
000551 
000558 

00055B 
00055 c 
00055£ 

ocr oJe. ooo; 
OCI 
0'+ 7 
0([1 

OC'l 
007 
007 
OOT 
007 
OC'l 

o3e. ooo; 

CAll 
POP 
PIOV 
CALL 
RET 
RLC 
RL C 
RL C 
RL C 
RET 

A-16 

NBHEX 
B 
B A 
N~HEX 

1 B=HfX CHAR OF HIGH NIBBLf 
; A=HfXNBC C I 

;SH[FT LEFT 'I 

OCD 
0'+8 
occ 
O'+F 
occ 
OC'l 

.PuNCH 
0 I b 005 PTHfX-'o 

2 HEX CHARS 
CALL BTHEX 
PIOV C,B 
CALL PO 

FROI'I C REG 
;CONVERT C TO I'IS HEX 

; ANO l 5 HE X IN A 
IN B 

O'+'l 000 

O'+'l 000 

QTCI 

OEI> 001' 
·o Cb o 30 
O~='E 03A 
OF'8 
OCI> 001 
OC9 

016 005 

0'<6 000 

0'+6 000 

PIOV C,A 
CALL PO 
RET 

; PUNCH 1'15 HEX 

;PUNCH l.S HEX 

;NIBBLE TO HEX ROUTINE 
;CONVERTS NIBBLE IN C TO HEx IN A 
NBHEX- PIOV A C .P!AS~ OFF NI88Lf 

ANI OFH . 
ADI '0' .A=A+'O' 
CPI '9'+1 ;RETURN IF A[='l 
RPI 
ADI 
RET 

'A'-'0'-10 ; A=A+'A'- '0'+10 

;BVTE TO 2HEX CHAR ON CONSOLE 
1

C CONTAINS BVTE TO BE OUTPUTTED TO CONSOLE AS 2 HfX 
;CHARACTERS 
HEXCO- PUSH 8 

PSW 
BTHEX 
C,B 
co 
~oA 
PSW 
B 

·; BA=BTHEXC Bf: I 

PRINT B 

PRINT A 

LBL-7531 

CC5 
OF'S 
oco 
0'18 
OCD 
O'tF' 
oco 
OF'! 
OCI 
OC9 

PUSH 
CALL 
I'IOV 
CALl 
I'IOV 
CALL 
POP 
POP 
RET 

;THIS ROUTINE OUTPUT A SPACE THE 2 HEX CHARACTERS Of 'THf 
;BVTE CONTAINED IN C TO THE CONSOlf 

OC5 
OOE 
OCD 
OCI 
OC3 

OC5 

020 
0'16 000 

O'tl 005 

OOE 020 
OCD 0'16 000 

HXICO- PUSH B 
I'IV I C ' ' 
CALL CO 
POP B 
JI'IP HEXCO 

;THIS ROUTINE OUTPUTS A 
;CONTAINED IN ~C TO THE 
HX2CG- PUSH 8 

I'IVI C ' ' 
CALL CO 

; PRINT ~,PACE 

;PRINT 2 HEX CHAR 10 CONSOLF 
SPACE THEN 'I HEX CHARACTERS 
CONSOfxlE 

;PRINT SPACE 

... 
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000 1;&1 
00051>2 
0005~>5 
OOO~bb 

000569 
00056A 
000568 
00056C 
000560 
0005 6E 
0005 1 I 
000572 
0005 75 
0005 76 
oo 05 7q 
0005 TA 
0005 78 

00057C 
0005 7~ 
000580 
000581 
000582 
000583 
00058'+ 
0005 85 
000586 
000587 
00058q 
00058C 
00058£ 
000591 
000592 
000595 
000596 
000597 
000598 
000599 
00059A 
000598 
00059£ 
00059F 
0005 A2 
0005A5 
0005 A6 
0005AT 

o .. 8 
OCD 0.,1 005 
OC1 
OC3 0.,1 00'5 

OC5 
OF5 
079 
082 
05 7 
OCD 
0'+8 
OCD 
O'+F 
OCD 
OF'l 
OCl 
OC'f 

OCD 
078 
095 
05~ 
OTA 
09C 
057 
OD8 
013 
03£ 
OCD 
OOE 
OCD 
OD5 
001 
078 
091 
05F 
OTA 
098 
05 7 
OD2 
OC1 
011 
OC3 
033 
033 
OD5 

016 005 

O.,'f 000 

0'+9 000 

0£6 001 

005 
OBE OOJ 
OJA 
0'+9 000 

010 000 

OA5 005 

000 000 
OAT 005 

I'IOV C 8 
CALL HhCO 

,PAINT 2 HEX CHAR CONTAINED IN 8 

POP 8 
JI'IP HEICO ;PAINT 2 HEX CHARACTERS CONTAINED IN C 

; THIS ROUTINE SAVES I C l AS 2 HEI CHARACTERS PUNCH') TH£1'1, 
;AND ADDS THEI'I TO THE CHECKSUI'I IN 0 
SHXBT~ PUSH 8 

. PUSH PSW 
I'IOV A, C 
ADO D 
I'IOV D, A 
CAll. BTHEI 
I'IOV pc

6
e 

CALL 
I'IOV PCbA 
CALL 
POP PSW 
POP 8 
RET 

;CHECKSUI'I=CHfCK~UI'I+C 

,CONVERT C II\ITO 2 Hfl CHAR 1N BA 
;SAVBT 8 

_; PUNCH HEX RECORDS 
;THIS ROUTINE CONVERTS THE CONTENT~ OF I'IEI'IOAv FAOI'I 
;BC TO DE INTO HEIADECII'IAL RECORDS OF uP _TO 16 BYTES IN LENGHT 
;AND USES THE ROUTINE STORED AT ~AVBT TO OUTPUT THE CHARACTERS 
WAITE~ CALL GETA1 ;DE=EI\IO ADD ,HI =STAAT ADD 

I'IOV A,E ;DE=ENOING AOOAFSS-STARTING ADDRESS 
SUB L 
I'IOV E, A 
I'IOV A, 0 
SBB H 
I'IOV D, A 
..c: 
INI D 

;RETURN IF ~TAATING AOOAESSJENOING ADDRESS 
;COUNT=Of=DE•I 

WTHEO~ I'IV I A 5 
CALL (DATI ;PUNCH 5 SPACES 
I'IVI c

6
3AH ;SENDOUT f.OION,BfGINING OF RECORD 

CALL P 
PUSH D 
LXI 8,11> 
I'IDV A,£ 
SUB C 
I'IOV E A 
I'IOV 

8
A: D 

SBB 
I'IOV D A 
JNC WTHEI 
POP 8 
LX I D 0 
JI'IP WTH£2 

WTHEt~ INX SP 
INX SP 

WTH£2- PUSH 0 

;'>AVE COUNT 
;Of::COUNT-11> 

;JUI'IP IF COUNflcl6 
;BC=COUNT 
;COUNT=O 

; POP COUNT 

;SAVE COUNT 
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000'5A8 
0005 AB 
0005 AO 
0005 80 
000581 
00058'+ 
000585 
000581> 
ooo5eq 
C0058C 
00058D 
00058£ 
00058F 
0005C2 
0005 C3 
0005 C5 
0005 Cb 
OC05C9 
0005 CA 
0005 CD 
0005CE 
000501 
000502 
000503 
00050'1 
0005D5 
0005D8 
0005 OA 
0005 DO 
0005 OF 
0005E2 

0005E3 
0005E5 
0005E7 
0005E9 
0005EC 
0005EE 
0005F! 
0005F3 
0005F6 
0005F8 
0005F8 

OCD OC3 00'5 
OOE 000 
OCD Ob9 005 
O'IE 
OCD 069 OO'.i 
023 
005 
OC2 080 005 
OCD 002 005 
001 
078 
082 
OC2 087 005 
OC9 
Ole ooo 
0'+ I 
oco 069 005 
0'+ c 
OCD 069 005 
O'ID 
OCD 069 005 
OC9 
OAF 
092 
O'IF 
OCD 069 005 
OOE 08D 
oco 0'19 000 
OOE 08A 
OCD 0'19 000 
OC9 

02E 000 
026 000 
03E 005 
OCD 08E 003 
OOE 03A 
oco 0'19 000 
OOE 000 
OCD OC3 005 
OOE 001 
oco 069 005 
OC9 

CALl. 
MVI 
CALL 

IJTHEJ- MDV 
CALL 
INX 
OCR 
JNZ 
CALL 
POP 
I'IOV 
ORA 
JNZ 
RET 

WTHE5- !'lVI 
I'IOV 
CALL 
MDV 
CALL 
I'IOV 
CALL 
RET 

WTHEc... XRA 
SUB 
I'IOV 
CALL 

WTHE5 
c,o 
SHXBT 
C,l'l 
SHX8T 
H 
8 
WTHE3 
WTHE6 
D 
A E 
D. 
WTHEO 

D,O 
B,C 
SHXBT 
C,H 
SHX8T 
C,L 
SHXBT 

A 
D 
C A 
SHX8T 
~ 6 80H 
C BAH 
P6 

.CHEC~~UM=O SEND 8C Hl 
:sEND OUT o' <RECORD fvp£ l 

;SEND OUT CONTENTS OF I'IEI'IORV 

;ADVANCE POINTERS 
;JUI'IP IF NOT DONE 

;SEND CHECKSUM,CR,LF 
;COUNT 
;JUI'IP IF COUNHO 

;CHECKSUI'I=O 
;SAVE LENGHT 
;SEND LENGHT 
;SEND ADDRESS ( HL I 

; SEND -CHECKSUI'I 

;PUNCH CR 

;PUNCH LF 

PCRLF ... MVI 
CALL 
MVI 
CALL 
RET 

;THIS ROUTINE OUTPUTS A HEXADECIMAL EOF RECORD. 
WTEDF- !'lVI L,O ;EOF HAS ADDR =0000 

MVI H,O 
!'IV I A, 5 
CALL LDRT! ;PUNCH 5 SPACES 
!'lVI C JAH ;SEND COLON, 8EGINING OF RECORD 
CALL P6 
!'IV I C 0 
CALL wfHE5 
!'lVI C, I 
CALL SHX8T 

;SEND 0 LENGTH 
;SEND LENGTH, AND 
;RECORD TYPE=! 
;SEND RECORD TYPE 

AODR.=O 

RET 
THIS ROUTINE READS A HEXIOECII'IAL TAPE AND STORES IT IN I'IEI'IORY. 
HEX PAPER TAPE FORI'IAT 

X!COLON OR -1 =START OF RECORD 
XX 1ST PAIR OF ASCII CHARS. RECORD LENGTH 
XX 2ND PAIR OF ASCII CHARS. = HIGH ADDRESS 
X X 3RO PAIR OF ASCII CHARS. = LOW PART OF AODR£5S 
XX 'ITH PAIR OF ASCII CHARS. = RECORD TYPE 
XX FOLLOWING PAIRS OF ASCII CHARS. = DATA 
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OOOHC 
000'51'0 
OOOt.OO 
OOOt-03 
O{IOt-0" 
OOOe.O~ 

OOOHA 
OOOt.OC 
OOCt.OF' 
OOOt-11 
OOC61'+ 
OOOt.l"i 
000t.l8 
OOOt.l'~ 
OGOblC 
OOOt.lO 
OOOt.lE 
OOOt.l~' 

000t>22 
OOCt.£3 
00062'+ 
000t>2'> 
00Cb28 
000628 
OOC6ZE 
OOOt> 2r 
000t.30 
0001:31 
000t>3'+ 
OC0t.37 
000638 
000t.39 
00063( 
000t>3f 
0006'+2 
0006'+5 
0006'+8 
0006'+8 
0006'+E 
000651 
00065'+ 

000657 
000658 
000658 
000650 
000660 
000661 
00066'+ 
000667 

OAF 
032 
oco 
OE6 
O~'E 

OCA 
on 
00 
OH 
oco 
0'+ 7 
oco 
Ot.7 
0~0 
Ot>f 

o"" 
OE8 
02A 
01'1 
0') 8 
oo; 1 
oco 
oco 
oco 
077 
023 
OlD 
OC2 
oco 
07A 
087 
OCA 
001 
oco 
OCD 
0(3 
0 .. 3 
0'13 
05 5 
0'+5 
O'+F 

ocs 
OCD 
OE6 
ODA 
O'+f 
OCD 
OOA 
OCD 

, U LA5T PAIR Of A~CII CHAR!• 
HE lTO~ lRA A 

000 
O't3 
OH 
03A 
OOF 
O'iF 
000 
000 
0'5 7 

083 ~TA N8 .~lT ERROR CIR·O 
Ill ,READ INPUl CHAR 000 HEll!~ fAll 

ANI 
CPI 
Jl OOt> 

!77Q I'IA~K OH PAAPV 
)AH •, IF COLON 
HOT'> ;GO tOAD 

OOt> 

oc; 7 OOt> 

0'57 OO.b 

007 08) 

05 7 006 
08F OCt> 

CPI 
JNl 

H[\T'5'~ I'IVI 
CAl.l 
I'IOV 
CAll 
I'IOV 
CAll 
I'IOV 
I'IOV 
lCHG 

0'5 F H If ~ 
HfHl ;I! N(lT ((ltON 0~ ~ DO NOT 'TAP! 
D 0 ltRP rHtlK~UI'I 
HbRD • R(A(l tENL>TH 
8 A · ·~TOP£ tfN(,TH !Poi 8 
HhAO •A(A(l HIGH AOOAt\•, 

l, A 

c .• 0 

:H:HI(,H AOOAf~' 
READ tOW AOORf','• 

'1 =tOW AOORf~'· 
.~AVI CHHKC,lJI'I 

PuT AOO !Poi 0 f 
LHlO I'IOVAO 'GET Olf'fl AbORt'~ 

.ADO IN H [:A(l(l •(1ff'.l' DAD [l 
1'1011 f 8 
riiOv o; c 
(All HEXAD 

:1 fNGTH !Poi. f 
,Af!>TORf [H(t,~UI'I 

,AfAO TVPI lt;'-!OAI I' 
(All H(Of 

057 OCt. H[Jl?~ CALl H~XAD READ DATA 
'!>T0A( OATA I~ ~fi'IORv 
'ADVAN(f POINTFR 

028 006 
05 7 00 6 

000'006 
0'+8. 006 
OA8 006 
OE6 00'+ 
000 006 
0'+8 0'+'5 
0'+8 OS 1 
0 .. D 02 0 
o5i oH 
052 000 

0'+3 000 
OH 
OA2 006 

00'3 005 
OA2 Ob6 
0?5 005 

I'IOV 1'1, A 
INI H 

OCR f : Jlii'IP II NOT DCINI 
JNl H( IT l 
CAll HEXAD 
I'IOV A, 0 

A(AO CHf(K',UI'! 
: IUI'IP If (Hf[II'.IJI'I=O 

ORA A 
J l H£ IT I 
(XI 8,CKSUI'I PRINT (Hf(,~UI'I fAROR 
CAll HXPRI'I ,HfX PAINT l'lf',!,A(,f ·. 

CAll CAlf 
JI'IP Hflll ,CONTINUf TO READ NfXT JlffOR(l 

(KSU- DB '(Hf('',UI'I fRAOR',OH 

;THIS ROUTINE 
HE xRD~ PUSH 

CAll 
ANI 
JC 
I'IOV 
CAl t 
J( 

CAl t 

READ~ A Hf• BVTf AND CONVIPT', IT TO A IIINAAV 8Vlf 

8 
AI 
TfH 
HfXfA 
( A 
Hf xN8 
HEHR 

. f£ T CH INPUl CHAR A! HA 
'1'111~11 PAAJlV BIT 
• J UI'IP I r NOT Hf I 
'CONVfRT II TO A Nl88lf 

.JIJ"'P II NON HF• (HAIIAr:TfA fNCOIINifREO 
';NI88tfcNJ88ll•ll>. 
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OOOI:II:IA 
0001:11:1& 
OOOI:IH 
ooo~:~·o 

0001:173 
0001:17'+ 
0001:177 
0001:17A 
0001:1:0 
0001:180 
0001:181 
0001:18'+ 
0001:187 
000b8A 
00 0 b 8 0 
000b8F 
0001>91 
0001>92 
00Cb93 
000b9'+ 
0001>95 
0001>98 
0001:19& 
0001:19C 
0001:190 
OC01:19E 
000b9F 
OOObAO 
OOCI>A1 
OOOI:IA2 
OOObA5 
000bA8 
OOOI>A8 
OOObAE 
0001>81 
000682 
0001:185 

000686 
0001:189 
000688 
00068E 
00068F 
0006C1 
0006 C3 
0006C6 
0006C9 
0006CC 
0006CE 
000601 

0'+ 1 
oco 
OEI> 
OOA 
O'+F 
oco 
002 
001 
oco 
OC9 
0'+5 
020 
020 
0'+'+ 
058 
OFE 
oco 
078 
087 
oco 
oco 
OC3 
080 
O'tF 
082 
05 7 
079 
OC1 
OC9 
oco 
oco 
OC3 
oco 
03A 
03C 
032 
oc~ 

oco 
OFE 
OCA 
O't T 
OE6 
OFE 
OCA 
OC3 
oco 
OFE 
OCA 
OlfT 

0'+ 3 000 
OTF 
OA2 OOb 

00'5 
OOb 

I'IOV 8 A 
CALl AI 
ANI TFH 
JC HE lEA 
I'IOV C A 
CALL HbN& 
JNC HEIR! 

SAVf IN 8 
:FElCH SECOND Hll I.HAJ4AI:Itll 
: I'IA~,K P AA I IV BIT 
;JUMP IF NOT .HEl 
,CONVERT IT INIIJ A Nl88tt 

003 
09& 
081 
OAS 

OOb HEXRO
OOb 

LXI S,SAOHI 
CALL HXPAI'I 

.JUI'IP IF Hfl CHAR fNCOUNifllfU 
.~AINT fAAOR I'IE~~AGf 

;HEX PRINT l'lf•,•,A(jf 
RET 

O'tF 
O'+F 
0'12 
0'+8 
000 
001 

0'+1:1 SADtn-
0'52 

DB 'EOF OA SADHEl' ,OH 

0'+1 
0'+5 

OTA 006 
OA6 000 

OTA 
OEI> 
000 
ODO 
ODD 

006 
00'1 
006 
OO't 
083 

ODD 083 

O't3 000 
080 
oc~ oo6 

oco 
006 
006 

HEOF- CP I I H 

ANZ 
I'IOV A, E 
ORA A 

;EOF TVPf=l 
;NOT AN EOf RfluRN 

; GET I fNGTH 

RNZ ;NOT fOF AfiUAN 
CAll HEIAO Alii EM 14A'. BH N llllJNO 
JI'IP START , AI I 001\ff 

HEIAI- ORA S ,COI'IBII\If NIBBt t\ 

AOO Yl~ (Hfi.K'.tll'l 
I'IOV C, A 
ADO 0 

Af TuRN Nl881 t ', 
I'IOV 0, A 
I'IOV A, C 
POP S 
RET 

HEXER- CALL HErRO ,PAINT l'lf~~A~f 
CALL CALF 
JI'IP HEXT I ;GO FOR Ntll RfCOAO 

HXPRI'I- CAll PRI'ISG 
LOA NB 
INA A 
STA N8 
RET 

;fAAOA COUNTFA •I 

;THIS AOUT1NE READS THE 
!BINARY TAPE AND STORES 
DINTP- CAll AI 

CPI 2000 
Jl BINTO 
I'IOV 8 A 
ANI 3600 
CPI 3000 
JZ BINT2 
JI'IP BINTP 

INPUT CHAAACTfA~ fAOI'I A 
T H ll'l I N I'll I'IOA V 
;FETCH CHARACTER FAOI'I INPUT AOUTINF 
; T f c, T fOR l E ADF A 
; YES ON lEADER 
;SAVE IT IN S 
;IS IT AflfiD7 
; Tf ') T . 
;YES A NEW FIELII 
, NOT ON LEADER VET 

oco 
OD~ 
086 
O't3 
080 
OC9 

000 BINTO- CAll AI ;FETCH CHARACtER FROI'I INPUI ROUTINE 
;JUI'IP IF STILL ON lEADER CPI 2000 

006 
;SAY£ IN 8 

JZ BINTO 
I'IOV B, A 

• 
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000!>02 
00 0 b o .. 
OOOt>Cb 
OCObC~ 
(.IC Ob ()A 

OCC~tCC' 

CCC~tOF 
CCCe.EO 
OOO~tE3 
CCC bE'+ 
OC·ObEb 
OCObE7 
OCCbEA 
OCOe.E8 
CCOt.E:: 
OOO~tEC 
OCCt>EE 
OCObF'C 
OCObF'l 
OCCbFZ 
000!>1'"3 
OOObF'5 
OOObFb 
OOObF~ 
OOObF'8 
COObFC 
OOObFC 
oocbr:E 
000701 
00,0702 
000705 
000701 
COOTOA 
000708 
000700 
00070F 
000712 
000713 
ooc 71'+ 
000715 
000117 
000718 
000718 
00071 D 
COOTIE 
OOOTIF 
000 720 

000723 
OOC725 
1)00727 

OEb 
OI'"E 
ocz 
078 
oco 
OEb 
Ob1 
occ 
0'+ 7 
OEb 
087 
OCA 
ore 
oor: 
OOF 
0 .. T 

oco 
ceo 
I)FO 000 

02~ 00~ 
OFO 

0'+3 000 

0'+0 

OFO 000 

OEb 001'" 
08 .. 

oco 

0'+3 000 
03F 

OD7 083 

ANI 
CPI 
JNZ 

BINTZ.. I'IOV 
CALL 
ANI 
I'IOV 
CALL 
I'IOV 
ANI 
ORA 
JZ 
I'IOV 
ARC 
ARC 
I'IOV 
ANI 
ORA 
IIIDV 
I'IOV 
ANI 
I'IOV 
CALl 
ANI 
ORA 
I'IOV 
XCHG 
LHLO 

Ob r 
078 
OEb 
ObF 
occ 
OEb 
085 
ObF 
OEB 
02A 
01~ 
OCD 
OFE 
OCA 
0'+ 7 
OEb 
OFE 
OCA 
078 
OOF 
OOF 
OEb 
0'+ 7 
o·co 
OEb 
080 
077 
023 
OC3 

0'+3 000 BUtTI-
080 

DAD D 
CALl 
CPI 

OC'J COb 

ceo 
ceo 
OD'J COb . 

oco 
0'+3 000 
03F 

002 007 

ODB 003 
OEb Otl2 
OCA 023 007 

JZ 
I'IOV 
ANI 
CPI 
JZ 
I'IOV 
ARC 
ARC 
ANI 
I'IOV 
CALl 
ANI 
ORA 
I'IOV 
INX 
JI'IP 

-THIS ROUTINE TrY,..... IN 
ANI 
JZ 

lOOQ 
JOOQ 
ERROR 
A,B 
SHFT'I 
JbOQ 
H A 
Rf 
8 A 
16og 
A 
EAAO.A 
A,B 

8 A 
dg 
H 
H A 
A's 
360Q 
l A 
Rf 
77Q 
l 
L,A 

I'IOVAO 

AI 
ZOOQ 
BIN TO 
8 A 
360Q 
300Q 
BINTZ 
A,B 

300Q 

:fA 
77Q 
8 
Ill, A 
H 
BINTI 

READS A 
HAG 
TTVDA 
TTVIN 

;SHOULD BE FIELD DEFINITION 
;JUI'IP IF IT ISN-T 

;FIELO•Ib AND FOH 
;SHIFT LEFT 'I 

.;SAVE IN H 
;F£TCH CHARACTER FROI'I INPUT ROUTINE 
;SAVE IN 8 
;SHOULD BE AN ADDRESS DEFINITION 
;JUI'IP IF IT ISN-T 

;AODRESS•'t 

;SAVE IN 8 
;H=H OR ADDRESS•'+ AND OFH 

;FETCH CHARACTER FAOI'I INPUT ROUTINE 
1 L=l OR CHARACTER AND )FH 

;PUT ADDRESS IN D,E 
;GET OFFSET ADDRESS 

;ADD IN H,L=ADO.•OFFSET 
;FETCH CHARACTER FRDI'I INPUT ROUTINE 
;JUI'IP IF LEADER ENCOUNTERED 
;B=CHAR•'I AND COH 
; SAVE IT IN 8 
;TEST FOR NEW FIELD 
; TEST 

iVES, A NEW FIELD. 
;I'IESTORE A 

;FETCH CHARACTER FROI'I INPUT ROUTINE 
;A=CHAA AND 3FH OR 8 

;SAVE A IN I'IEI'IORY 
;ADVANCE POINTfA 

CHARACTER INTO A FAOI'I THE lTV 
; INPUT FLAGS 

;JUI'IP IF TTY OOESN-T HAVE A CHARACTER 
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il ~ fll ·~ "'A(AC AC,'.£1'18t ER VER 2 0 fRAOAS ~ 0 PAGE n 

c~:"'lA 008 OC'! I~ !TV , I NPIJT CHARACTER 
0 c ·.: .. ~) ~· ocq AE 1 

. 1M I\ AOuTIIIIE PRINT'> T Hf c r , TO T H. TTV 
'110 AEC.ISTEA~ !'IODin ED 

IJ '..:..: • l c OP; T•vor~ PU'>H PSW 
~:c·zE 0!.'8 oc 3 TT V0·1 ~ 11\1 FLAG , INPUT •t AGS 
C·::'·~~3C OEe. 001 ANI IT V TA , Jllf'IP IF lTV NOT RfAOV 
c•:'J'3Z OCA Olf. 001 Jl TTVO I 
~: ~' J<; orq I'IQV A C ,SEND CHAAAC Tf A TO TTV 
C·::"3b o~e. 080 OR I z6og COI'IPl f Tf A~,(~ I ! 
c c c.}@ 003 002 OUT TTY 
C ~·.:"!:!A ocs PU')H 8 , ',AVf. CHAR 
CCJ 7 38 O~E C8C CPI 80H , Tf<,T fOR CR 
o:v .. ~c o::z O"A oc 1 JNZ TT VOl ,NO-GO 0111 
o·:··J ,. .. c 03£ CJ3 "''VI A,] )H , Ofl AV fOR lONG CR 
C·j~ r .. z oc c fTYC2- INA c 
c:cr"3 OC2 0"2 00 1 JNZ TT YQl 
~·~ ': ~ .. ~ 030 DCA A 
~C':t .. T o:::z 0"2 001 JNZ TT Y02 
C ·:C., .. A OCt TTYQJ- POP B ,Rf~TOAf C:HAA 
OC~ 7 "8 0~1 PCP PSW 
c~ 0 .,&f.: ocq AET 

fND 
·•c PACGRA"' £RPQAS 
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SV1'180l TA8lf 

• c·: 

A OOCOC' A002 000213 ADOUT OOOJAO ADA IN 00(>3'1 9 

A.:iA:III OOC3'4E ·. AJSP 000311 .. 8 000000 8AOHX 000681 

"' e::r11 0083DE Blr.ITO 000!1(9 81NTI 000702 81 NT 2 000609 

81~\~TP OOO!Ih BITPI 000'1117 81TP2 OOO'IA'f 8KPI 000192 

8otP2 OOClqC 8KPr.IT 000 15" 8APRT 000'121 8TH EX 000516 

av~E 000186 c OOOOOt CECHO OOO'IF) CHIC AD 000306 

:: .... ~'II 000108 CHKI'IV 0002(2 C I 0000'10 CKI'Ifl'l OOOOF8 

:•su.., 000~> .. 8 CI'ID 00002~ co 0000'16 CALF OOO'IE6 

c 000002 DOUT 0002" r DOUT2 0002'18 DUI'IP 000 I EE 

E 000003 Er.IOOP 00026E Er.IDI'IV 00028E EN POP 000301' 

f!!IICII OCOOFO Eli'INE OOOIAo EXTRA 0083E8 l'l AG 00000) 

"L:;~o~c OOC3F2 GET AI 000 I Ef> GET AD OOOID'f GO OOOIAF 

ooooo .. HOir.IG OOOJCf HEOF 00061iF HEX8R 000'113 

.. e:.cc 0005 .. 1 HEXER 0006 "2 HEX NO 000512 HfXN8 000503 

"i[liiC 0006TA HEXAI 0006'f8 HEXAD 00065, HEX TO OOOHC 

WfXTl 000!100 HEXT2 0001>28 HEXT5 00060F HWR IT 0001'12 

WI ICC OC0551 IH2CO 000558 HXPRI'I 0006A8 1 r..1 r 00008E 

' 000005 LDATI 00038£ LORTA 00038C LOAD 000183 

LOA[); 0001C5 LTI 0003C2 LT2 OOOJCD ,., 000006 

"'ODE OOOOCE I'IQVAO 008307 I'IOVE 00027'f I'IOVEI 00028( 

""0V E2 00028f 1'10VE3 ooo2qz I'IOVE'I 0002QC I'IOVB 000281 

f'l'.j :I'IP OOOJOC I''IVEP I 0002F8 I'IVEP2 00021''1 I'IVEPR 00021'5 

.,VEAII 0002H r.l8 008300 N8HEX 000531> NECHO OOO'IFO 

1\jfWLIII 0002 .... PAOOR 008305 PCALF 000508 PEl TA 00031'1 

PFLAG 008302 PI'IESS OOO't07 PO OOOO't'f PRI'ISl 000'105 

PAI'!52 OOO't£2 PRI'ISG OOO~tOO PAOI'I 008303 PAll OOO'IA2 

PATSP 0001t T I PATZA OOO't'iiO PST AT 000320 PSW OOOOOb 

PTH[I 00052A PUN I OOOOAE PUN3 00023C PUN't 000200 

PIJI\j(H 000321' RAI'IJP 0083CF READE 000123 AEGPA 000'122 

AE:;PT 000'191 RESO 000070 RES I 000076 RES2 oooo1c 
PES3 000082 RES 'I 000088 AI 0000'13 RPOUT 000380 

sooc 000000 SAVEl 008309 SAVE2 00830A SAVEl 008308 

SAVE't 0083DC SHFT'I 00052'5 SHXBT 000569 SP 000006 

SPAC I 000'199 SPAC' ~00'197 STACK 008300 STAAT .OOOOA6 

STIIO 000086 TEI'IP 0083£2 TEI'IP2 0083£'1 TEI'IPJ 0083£6 

TEAI'l 000360 TF"~•I OOOJI>C TEA1'12 0003U TERI'I3 0003A8 

TI'IESS OOO'tCO TRAP 000'188 TTV 000002 TTVOA 000002 

TTVII\j 000723 TTVOI 00072E TTV02 0007'12 TTV03 0007'1A 

nvcr 000 720 TTVTR 000001 WAfT£ 00057C WTEOF 0005£3 

WTHEO 000587 WTHEI 0005 A'S WTHE? 0005 A 7 WTH£3 000580 

WTHE5 0005C3 WTHE6 0005 02 
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APPENDIX B: HEX(INTEL) FORMAT 

The HEX(INTEL) format object file is a way of representing a BINARY 

object file in ASCII. The ASCII charact,er set is defined by the "American 

Nation a 1 Standard Institute, Code for Infonnati on Interchange, x3.4--1968" 

For example the hexadecimal 8-bit Byte, ;3F, is represented in ASCII 

by an 8-bit Byte containing the ASCI I code for 3 of 33 and a second 8-bi t 

Byte containing the ASCII code for F of 46. Thus, the representation of 

an 8-bi.t Byte requires twice as many bytes as the Hex representation. 

The HEX(INTEL) format is described below according to the fields that 
. ' 

constitute a record. 

RECORD MARK FIELD: Frame ~ 

The ASCII code for a colon (:) is used to signal the start of a record. 

To allow LBLHEX to load assembled files from the LBL computer center, we 

hav~ also enabled the ASCII code for (+) to mark the start of a record. 

The assembly iisting, Appendix A, page 19, shows how this done and how the 

user may change this to any other unique character. 

RECORD LENGTH FIELD: Frames 1 and 2 

The number of data bytes in the record is represented by two ASCII 

hexadecimal digits in this field. The maximum number of data bytes in a 

record is 255 (FF in hexadecimal). 

LOAD ADDRESS FIELD: Frames 3 to 6 

The four ASCII Hexadecimal digits in Frames 3 to 6 give the address 

at which the data is loaded. The most significant digit is in Frame 3, 

with the least significant digit in Frame 6.' The first data byte is stored 

in the location indicated by the load address and successive data bytes 

are stored in sucessive memory locations. 
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RECORD TYPE FILED: Frames 7 and 8 

The two ASCII hexadecimal digits in this field specify the record type. 

The most significant digit is in Frame 7. All data type records are type 

00 and end-of-file records are type 01. As of the present time, other pos

sible values for this field have not been specied. It does not take too 

much imagination to foresee a label field of type 03 used to identify a 

data set containing a name (label). One may build up a tape or disk direc

tory based on such a structure. 

OATA FIELD: Frames 9 to 9+2*(RECORD LENGTH) - 1 

A data byte is represented by two frames containing the Hex ASCII 

characters, with the most significant character first. 

CHECKSUM FIELD: Last two frames 

The checksum field contains the ASCII hexadecimal representation of 

the twos complement of the 8-bit sum of the Hex ASCII digits in each frame 

of the record excluding the record mark. Therefore, the sum of all the 

Hex ASCII characters in a record, from the record length field to and in

cluding the checksum field, is zero. 

l 
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SAMPLE HEX(INTEL) FORMAT: 

RECORD MARK 
RECORD LENGTH 

. STARTING LOAD ADDRESS 

fOATA lJRECORD TYPE 

J[CHECKSUM 

:10580~~0013758023E58034658044E58058858063A 
:1~581000FF58071659087259098C5A0Al45B0B393C 
:075820005B0C4C5B0D005C0A 
:000000~ 

*l' .. llENO-OF-FILE RECORD TYPE 

~RECORD LENGTH=00 

AN END-OF-FILE RECORD: 

LBL-7531 

An end-of-file record is of zero length. The address may be the starting 

address of the program. LBLHEX loads the address 0000H in an end-of-file 

record. The record type for an end-of file record is 01. There are no data 

bytes and no checksums. 
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APPENDIX C: BINARY (LLL) FORMAT 

The BINARY (LLL) format is a paper tape format for storage of 8-bit 

data. This format is a compact means (short tape lengths) of transferring 

and storing 8-bit Bytes of data. Unfortunately, there are two main dis

advantages, there is no checksum and this BINARY format is not the same as 

other BINARY formats 5. 

Each bit of an 8-bit data Byte is represe~ted by the presence or ab

sence of a hole in a paper tape channel. The BINARY (LLL) format is des

cribed below: 

PAPER TAPE CHANNEL NUMBERS: 

A paper tape frame consists of 8-channel positions. Channels 1, 2, and 

3 are to the right of the sprocket hole while channels 4,5,6,7, and 8 are 

to the left of the sprocket hole. 

LEADER: Any number of frames 

An 8th channel punch signifies leader tape prior to the start of a 

record. 

PAGE AND LOCAL ADDRESS: Frames 1, 2, and 3 

The BINARY (LLL) format treats memory addresses (16-bit numbers) by con-

sidering, the most significant 8-bits as a page address and the least sig

nificant 8-bits a~ a local address. 

A 7th and 8th channel punch signifies the start of a record. Frame 1 

contains, a 7th and 8th channel punch and the four-most-significant-bits 

of the page address in channels 4,3,2, and 1. 

Frame 2 contains, a 7th channel punch, the four-least-significant-bits 

of the page aodress (in channels 6,5,4, and3), and the two-most-signifi

cant-bits of the local address (in channels 2 and 1. 
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Frame 3 contains, the next six-bits of the local address in channels 

6 though 1. 

PATA: Frames 4 to 2*N+4 

Each 8-bit data byte occupies two frames. Up to 256 bytes may be in

cluded in one record. Therefore N may range from l to 256. 

Frame4 contains, the two-most significant-bit in channels 2 and 1. 

Frame 5 contains, the remaining six-bits in Frames 6 to 1. 

The data byte contained in Frames 4 and 5 is loaded at the address 

contained Frames 1 ,2, and 3. Successive data bytes are loaded in succes

sive addresses. 

TRAILER: Any number of frames 

An 8th channel punch signifies trailer tape at the end of a record. 
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