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Processor Techaclegy Co.

’"‘3 2465 Ffourtn Street

_J"-.a‘ﬂ Berkeley, Cw. 94710

(415) 549-0857

August 28, 1975

Dear Customar:

Encloscd you will 7"ind Software Package #1, our Self-
contained Assembly Langiage Operating System. Over the
past months .2 have fouid this System to be an extremely
useful and pecweful development tool. We are sure you will
agree with us once you 1ave tried it in your 8080 system.

Paper tapes or cassettes of the enclosed program listing
will not be zvailable t»> individuals but we have already sent
paper tapes i©o several zomputer clubs around the country. We
suggest you zontact one of these clubs if you want a copy of the
tape or need assistance.

We will be happy ‘o send tape coplies to any bona fide
"amateur" computer cluy or society, so if you are a member of
such a group, please 12t us know of your groups evistence by
sendlIng us a ccpy of its latest newsletter.

In addition we are now preparing a manual describing the
use of the System from -he ground up. This will include a
complete description, with examples, of every command, instruc-
tions on the use of all internal routines by other programs, and
an overview of efficienc file generation and handling. This loose
leaf manual, complete with ring binder, is being sold for $25.00.
Orders for tie manual will be accepted only until November 1, 1975
wlth delive: 7 beginning about Oct. 1lst.

¥ ¥ ® ¥ ¥ ¥ ¥ X ¥

An expaided version of Package #1 will soon be available
as a 4K Byte PROM modul:. The expanded version version allows
dynamic Input/Output alliocatinn, file area management by the
executive, ovctal and/or hex dita entry and many other capabilities
not included in the original package #1. These PROMs will be sold
with & module capable of holding 8K of PROM for $275.00 with every-
thing needed to just plug into the computer and run. Why 8K??2??
Because we are leaving space for future program expansion. The

first expansion 1s a powerful simulator that adds-on to the basic
package,

SIMULATOR????  Yes, an Interpretive Simulator which runs 8080
Programs on the same 8060 that contains the simulator!! Not

Just traps and breakpoints but simulated I/0, registers, flags,
program counter and stack pointer. Any of these can be modified
at all times, plus a siigle ctep mode that dlsplays all reglsters,




flags, stac: pointer, program counter and memory contents after
execution c¢? cach instruction. Take a look at the enclosed print
out from tr= slmulator program which demonstrates a small part

of the tru: capcbilities of the simulator. This Program must

be run in conjurction with the 4K set and is being sold to purcha-
sors of the set far $95.00.

Will paper capes be available? We imagine tapes will appear
but, ,using 3K of RAM to receive a paper tape program that takes
the better part >f a half hour to lcad each time a power glitch
occurs jus® dones1't make for a real system. Using this module
will save t1hat e¢pensive RAM for data and development programs
as well as giving the true convinience of a "turn on the switch"
sycstem.

Speak: ng of expensive RAM we shculd explain how financing
for our "FIEE" software comes about. First we hope to sell a
good numbe:' o' PROM firmware modules with Interpretive Simulator
and other rice expanded capabilities. Second, the full power of
a computer or processor is directly re¢lated to the amount of
memory ava: lable for storage of prog:2ms and data. Note that
Package #1 occup:r.es about 4K for the operating program and 2K
for the Sy:tem R:/M and symbol table. In order to develop
reasonably sized programs at least 8K more of RAM is required.

Now, ~ince PAM is needed, Processor Technology makes the
least expe.isive, fastest, lowest power and most reliable (every
RAM IC is sected to Military MIL STD 883 specifications) 4K read/
write mem ry mcdule available today. But, bless our conniving
.iftle heirts, we have Just lowered our price on RAM modules. The
UKRA-4 is ow priced at $215.00 in kit form, and we have a special
offer for ‘isers (f Software Package #1.

*SPECTIATL?®

- A1l orders for 2 (two) U4KRA-4 modules received before October
1st, 1975 will receive a special software package containing, among,
other thinis, a 12 decimal digit floesting point math package complete
with instrictions and handy pointers. Orders for this special must
use the enclosed order form .

* * *

SPECIFICAT: ONS: ALS-8 Firmware module, SIM—i Firmware module

Maximum caracity: 8192 8-bit words

Memory type: 4K ctatic erasablée Programmable ROM (up to 16 PROMs)
Access time: 1.0 sec maximum

Cycle time: 1.0 sec maximum

Power Requiremenis: +8VDC @ .4A maximum with SIM-1;-16VDC @ .3A max.
Operating ringe:45 C to +60 C, to 90% humidity, non condensing
Dimensions: 5.3" x 10.0" (13.46cm x 25.4cm)



PROCES SOR TECHNOLOGY CORPORATION
SPECI/L ORDER FORM- SEPT. 1, 1975
KIT PRICES SHOWN
_ Totals
Send  ALS-8 PROI Firrware modules @ $275 ea. $

Send___ SIM-1 Sim lator Firmware modules @ $95 ea.
(plugs nto [{LS-8)

Send Assembly .angucge System Manual(s) only @ $25
(ALS-8 .rice includes manual)

Send 4KRA-U St :tic Read/write memory modules @ $215

I ordered two or more 4KRA modules, so send me the
special math pa~kage too!

I need even more hardware for ny §ystem, so send me
the following grodies too!

2KRO EPROM module for 1702A or 5203 PROMs @ $50.

3P+S Input/0Oitput Module (2 parallel, 1 serial
port plus TY arnd RS-232 interfaces) @ $125

MB-1 Mother 3oard, one piece, 16 slots €@ $50
(with Bus Terminator included)

VDM Video Display Module, displays 16 lines of
64 characte~s each on any standard video mon-
itor, comes with 1K of RAM on card and includes

driving so:tware. @ $160 ea.

U U0 0O ag

Subﬁotal
Less % Discount
Taxable subtotal
California residents, 6% tax
TOTAL

Discounts: Orders ovar $375 may subtract 5%; orders over $600

may subtract 10%.
ALL ORDERS POSTPAID [F FULL PAYMENT ACCOMPANIES ORDER!

We accept BankAmericard and Mastercharge.



PROCESSOR TECHNOLOGY CORP,
2465 Fourth Street
Berkeley, Calif :
94710 ) -

,_SOFTWARE PACKAGE NO, 1

...-.-.-.-..-_——_.___. e e e i

The Processor Technology Software Package #1 is a Self Conta- ned
Program Development System for any computer based on the Intel 80-0
micro-processor, Included in the package is an executive to hand e
memory files, an assembler, and a line oriented editor,

~/

To use the system 6K of memory must Le available for use by -he

system, This memory is allocated as follwws:

FO0O0 - FFFF Operating Program  —'~ o
D000 - DOFF Special System RAM T
D100 - D7FF Symbol Taki: (Assembler 0n1y]

In addition other memory must be av:’iable for source and obiect
files necessary for the users programs.

I/0 within the program interacts with I1/0 ports addressed a:
follows:
PORT FUNCTION

0 Status Input
Bit 6 indicates DAV
Bit 7 indicates TBE
1 TTY Input
FF Sense Switch Input
Sense switch seven s used to
control fite listing,

- —

EXECUTIVE COMMANDS:

CONTROL X System reset and CR/LF

ENTR Enter data to memory

DUMP Display memory data

FILE ~ Create, assign or display file information
EXEC Execute a pregram

ASSM Assemble a source file to object code
PROG Program a PROM (1702)

LIST List File

DELT Delete Lines of file,

IRRR Any four numeric digits enters editor
PAGE Move a page of data

CUST Optional user command at Tocation EOQQO

(1)
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The executive has one errcr messageec.. NHAT? ....i.dicating an
improper command or an error on parameters followi g the command,

b

COMMAND FORMAT
ENTR AAAA ----Enter data to'memory'
This command is used to enter data to memory starti:g at address

AAAA and continuing until a return command (/) is jiven. Data is
entered in hexidecimal format. “

'Examgle:

ENTR 500 ikl ‘
0 0A 30 L4 FF FE/ :

DUMP AAAA BBBB ==--=Dump Contents of Memory

This command is used to examine the contents of memory, The values
contained in memory from locations AAAA to BBBB ai e displayed in hexide«imal,
Each line of display consists of an address follc 2d by the contents of
the next 16 memory locations, If BBBB is not spe.ified caly location ARAA
~ will be displayed, ' ' '

FILE /NAME/ AAAA

This command is used to enter, examine,.or mcdify pzrameters of file:
created in the system, Up to six files can exist simuitaneousiy with any
one of the files called as ''current', Depending (1 the firm of the comuznd
and following parameters the following functions z-e performed,

FILE /NAME/ ADDR  Create a file with the nan2, NAME starting at address
ADDR and makes it current, If a file with the s.us
name already exists outpui error nessage NO NO,

FILE /NAME/ 0 Delete file with name NAME and ma<e no file curr-:nt,.
Note no file can start at 'CODR O,

.FILE /NAME/ Get file NAME and make it :urrent. Save all parameters
T of existing current file. R

FILE ~ Display parameters of the 'curren:" file in the
following format with AAAA ard BB3B being the
beginning of file and end .f file addresses:
NAME AAAA BBEBB

FILES Display the parameters of 11 file. currently
saved by the systenm,



EXEL AAFA Lxecuie a program
Cyins wwmmienu 15 used to execute a program at address AAAA,

PROG AAAA BBBB rrogram PROM

This command is used to program a 1702A PROM, A programmer must.
be provided, '

LIST N List file

Thiz commeid i3 used to display the lines entered by the user into
the file, The output consists of the lines in the file starting at
line nwumber H. If N is not specified the display starts at the beginninu
of the file, The user can terminate the display by using sense switch
seven on the front panel,

DFIT!T L2 Deleie line (s) from file

This comm.iiu is used to delete lines entered by the user from the
file. A1l lines starting at line L1 and continuing up to and including
L2 are deleted from the file, If L2 is notspecified only L1 is deleted,

PAGE AAAA BBBB Move page of data

This command is used to move one page (256 bytes) of data from
address AAAA to BBBB.,

CUYST Uptiorci user command at location E000 o

This command allows any routine to be placed at location EO0Q by
the user., If the command is terminated by a RET and proper stack
operations are used the system will return in an orderly manner,

ASSM {E) AAAA BBBB Assemble a source file to object code.

This command is used to assemble a source program written by the
uvser and located in the file area, The assembier performs the assembly,
zssigning addresses to the object code-starting at AAAA, On the second
fass the object code is placed in memory storting at location BBBB., If
iBRR 3s nnt specified it assumes th: seme value as AAAA, During pass
one carrain errors are displayed and durirg pass 2 a complete listing is



produced. If the optiona £ is specified in the command only those
lines which contain error- are iisted,

Lo i oy iy iy iy iy oy sy Sy i ey [y AR S S

EDITOR

The editor is a Tine corien“ed editor which enables the user to
easily create program fil.s in ‘he system, Each line is prefaced by a
fixed line number which p-ovide.. for stable line referencing, Since
line numbers can range from 000( to 9999 (Decimal) there are 10,000
lines that can exist in ¢.«ch fi'e, (If enough storage exists,) As the
user types lines on the i1ipu* device they are entered into the file arca,
The editor places all lire numbcrs in sequence and automatically over=-
writes an existing fine in the file if a new line with the same line
number is entered by the iser, A& feature of .the editor is that the file
area never contains any wasted gpace,

*icikThe Editor ALWAYS operates on the currant file vk

The editor does not aucumatically assign line numbers, The user
must first, when enterinc a line of data, enter a decimal number which
will be interpreted as bcing the 1ine number, Valid line numbers must
contain four digits...preceding zeros must be included. An entry to
the editor is terminated by the carriage return key. No more than 80
characters may be input ‘or one line,

A1l lines are orde:ed by th: ascending numeric sequence of their
line numbers, If the user wishe: to insert lines after the initial entry
is made 1t is suggested that he input the original lines with iine numbers
" at least five units diffurence,

b S S e i e e i e v s B e T B

ASSEMBLER

When the Assembler 7s given con*rol by the executive it proceeds to
. translate the Symbolic 8( 30 A _sen pjy Language (Source) program into 8080
machine (object) code, The ASSEﬂb{er is a two pass assembler which
operates on the “current' file, Features of the Assembler inciude:

* free furmat source input
* symbkolic aciressing, including ferward
refe “ences ind relative symbolic references.
% comjlex cxp-essions may be used as arguments
* self definiag constants :
* multipie constant forms
* up t» 256 five character symbols
* reservad nases for 8080 registers
% ASCI: crarczter cods generation
\ % 6 Ps-udo Opirations (assembler directives)

The assembler transiates those lines contained in the current file
into object code, The se:ond character following the line number is
considered to be the firs. source code cheracter position, Hence th2
character immediately foi'owing te line number should normally be
blank, Line numbers are .ot proczassaed by the assembler they are merely
reproduced on the Tisting

(&)



The assembler will assemble a source program file composed of
STATEMENTS, COMMENTS, and PSEUDO OPERATIONS.

During Pass 1, the assembler allocates all storage necessary for
the translatud program and defines the values of all symbols used, by
creating a syibol table, The storage allocated for the ofject code will
begin at the iirst byte dictated by the 1st parameter in the original
Executive ASSM command,

During pass 2, all expressions, symbols and ASCII constants are
evaluated to absolute values and are placed in allocated memory in the
appropriate lozations., The listing, also produced during pass 2, indicates
exactly what data is in each location of memory.,

STATEMEI 'S may contain either symbolic 8080 machine instructions

or pseucs-ops., The structure of such a .statement is:
NAME ~ OPERATION  OPERAND  COMMENT

The name. field, if present, must begin in assembler character position
one., The symwol in the name field can contain as many characters as the
user wants, however only the first 5 characters are used in the symbol
table to unicuzly define a symbol, All symbols in this field must begin
with an alphzletic character and may contain no special characters,

The opeiation field, contains either a 8080 operation mnemonic or
a system pseudo-operation code,

The operand field contains parameters pertaining to the operation in
the operation field, If two arcuments are present they must be separated
by a comma, Example: .

0015 FLOP MOV M,B COMMENT
0U20 * COMMENT

025 JMP BEG
€930 CALL FLOP
0035 BEG ADI 8+6-L
5040 MOV A,B

A1l fieids are separated and distinguished from one another by the
presence of cne or more blank characters. (Spaces)

The commcnt field is for explanatory remarks, It is reproduced on
the listing without processing. See example 0015, Comment lines must
start with an asterisk (*) in character position 1, See example 0020,

SYMBOLIC NAMES

To assign a symbolic name to a statement one merely places the
symbol in the name field, To leave off the name field the user skips
two or more spaces after the line number and begins the operation field,
f a name is attached to a statement, the assembler assigns it the value
of the current Location Counter. The Location Counter always hoids the
sddress of the next byte to be assembled, The only exception to this is
the EQU pseudo-op. 1n this case a symbol in the nare field is assigned

value which is contained in the operand field cf tac £QU pscudo-op
-tatement, Example:

0057 POTTS EQU 128
(5)

-



assigns the value 128 to the name POTTS, this duta can then be used
elsevhere in the program as: eg ADI POTTS,

Names are defined when they appear ir the iame fieid., All defined
names may be used as symbolic arguments ir the argument filed, See
examples 0015, 0025, 0030, 0035, - +ield

In add‘tion to user defined names, tte assenbler has reserved
several symbols, the value of which is pr.deterr ned, These names may
not be used by the user except in the opeiand finld, They are ( with
their value in parenthesis): _ -

A- the zccumulator (7)

B- Regi«ter B (0) R L N
C- Register C (1) _ - . i o .
D- Registar D (2)

E- Register E (3)

H- Regi+ier H (&)

L- Regizier L (5)

M= Memory (through H,L) (6)

In addiiion to the above reserved sy bols, ‘here is the single
special char:cter symbol ($). This symbo. chang.s in value as the -
assembly prezresses, It is always equated with ‘he value of the
program coun:er after the current instruc:ion is assembled, It may
only be used in the operand field, Exarpias:

JMP  $ means jump to the next I~cation
MOV A,E8  after this instruetion; i.e., thc
MOV instruction,

LDA §+%5

DB 0

DB 1 means load the data at th. fifth location

DB 2 after this location. In 'his ca:e the data has
DB 3 the value 5,

DB L

DB 5

RELATIVE SYI*9LIC ADDRESSING

If the name of a particular location is knovn, a nearby location
may be specified using the known name and a numeiic offset, Lxample:

. JMP  BEG
JPE  BEG+k
cC  suB
CALL $+48
BEG MOV A,B
HALT
MVI C, 'B!
INR B

In this example the instruction JMP L:IG rzfe’s to the MOV A,B
instruction. The instruction JPE BEG+4 r fers to the INR B instructicn,
BEG+4 means the address BEG plus four bytc:, Thi. form of addressing can
be used to lccate several bytes before or fter & named location,

(6)



CONSTANTS

The Assembler allows the u.er to write positive or negative numbers
directly in a statement, They i1'i11 be regarded as decimal constants and
their binary equivalents ' i1l b~ used appropriately. All unsigned numbers
are considered positive. Decim:l constants can be defined using the
descriptor, 'D'* after the -umeri: value, (Not-required, default is decimal)

Hexadecimal constant: may te defincd using the descriptor '"H' after
a numeric value, IE, +.0H, 1(H, 3AH, OFLH,

Note that a hexadeci-ial corstant cannot start with the digits A-F,
in this case a leading 0 aust bc included, This enables the assembler
to differentiate between 3 numeric value and a symbol,

ASCII constants may de defined by enciosing the ASCII character

. within single quote marks, i.e,, 'C'. Fci double word constants two

characters may be definec withir one quore string.

EXPRESSIONS

An expression is a t2quence of one vy more symbols, constants or
other expressions separatad by tne arithievic operators plus or minus,

PAM +3
ISAB-'A! +52
LOOP+32H=~5

Expressions are catculated 'ising 16 bit arithmetic. A1l arithmetic
is done modulo 65536, S nyle byte data cennot ceontain a value greater
than 255 or less than =2:6, Any value outside this range will result in
an assembler error,

PSEUDO-QPERATI ONS

The pseudo-operations are wr-itten as ordinary statements, but they
direct the assembler to parform certain functions which do not always
develop 8080 machine code. The following pages describe the pseudo-ops,

ORG-~Set Program Origin:
label ORG expression Vaiere tha label 15 optional, but if present will
be equated to the given cipressisn,

END-~End of Assembly; This nseudo-op informs the assembler that
the last source statement has be:n read. The assembler will then start
on pass 2 or terminate th: assen>ly and pass control back to the executive,
This pseudo-op is not nee¢ ied whea assembling from a memory file since
the assembler will stop waien an 2nd of file indicator has been reached,

EQU--Equate Symbolic Value; The EQU is used to make two symbols
equivalent in value; Level EQU expression

Where: Label- is a symbo! the va'lue of which will be determined from
the expression. ,
Expression- is ar express on which when evaluated will be assigned
te the symbol givn in th: name field.

(7)



DS--De’ ine Storage-- The DS causes the assembler to advance the
Assembly Pr gram Counter, effectively skipping past a giwven number of
memory byte., :

Tabel DS expression

; DB--De 7ine Bste; This pseudo-op is used to reserve one byte of
storage. ‘1a1e con:entof the byte is specified in the argument field,

label DB expression ; b | .

_ DW-=D¢ Fine Word; This pseudo-op is used to define two bytes of storage.
The evalua~ed argment will be placed in the two bytes; high order 8 Bits

in the low order nyte, and the low order 8 bits in the high order byte.

This conforims to vhe Intel format for two byte addresses,

-~

ASSEMBLER i RRORS

The fliowin: error flags are output on the assembler listing whe::
the error —ccurs. Some of the errors are only output during pass 1,

Orcode Eiror -

L ibel Error

D plicats: Label Error
Missing i abel Error
Value Ervor

indefined Symbol
syntax Error

Zegister Error
f.ogumant Error,

POCTOroO

(8)



FILE /BLOM '
BLOP 2000

DEMONSTRATION PRINTOUT FROM SOFTWARE PACKAGE # 1
Page 1-3, Monitor, Editor and Assembler
Fage 4-5, Interpretive Simulator demonstration

COMMAND TO LIST ALL FILES

" FILES
BLOP 2000 2497
TEST 4000 *© 44A2 '
TARA 450°¢ 450
g AN n CREATEFILE NAMED ''SAMPL" STARTING AT ADDRESS 1000

gi\;gl./f?h;i' ‘/I égn COMPUTER RESPO!‘EIE INDICATING NAME AND START & END ADDRESSES
FILES LIST ALL FILES .

MP 00¢ 00"
gi;wi‘ éﬂg{ é29:¢ NEW FILE NOW SAVED AS SHOWN
TEST 4007 4447
TARA 450¢ 450
0000 * TH.S IS i/ COMMENT LINE
0005 *
0009 % TE! T ZNTIRED TO SaMPL FILE
0015 * PP !CESSTI: TECHNOLOGY CORPe LINES INPUT TO FILE BY LINE NUMBER
po20 * SMFTWART PACKAGE #1 _ '
g025 *
0050 -*
0050 . AR Ay "S5°
g055 STAR:™> #M™Y B,A
0060 ayuT 1
0065 INR A
nog70 JMP START
0075 # EN {'F SiMPL PRTGRAM “’/)
FILE
SaMPL 1005 112. FILE COMMAND LISTS FILE PARAMETERS
ASSM 0000 ASSEMBLE COMMAND
0000 0000 * THIS IS A COMMENT LIN
0000 0005 #
0000 0009 * TEXT ENTERED TO SaMPL FILE
0060 0015 # PROCESSOR TECHNOLOGY CORP.
0oeco 0020 * SOFTWARE PACKAGE #£1
0000 0025 *
0000 3E 5. 0050 MVI A *S”’
0002 47 0055 START MQV E,A
0003 D3 0. 00680 QuT 1
0005 3C 0065 INR A
0006 C3 0 00 0070 JMP START
0009 0075 * EMND OF SAMPL PROGRAM

CALL FILE BLOP AND MAKE IT CURRENT
2493 PARAMETERS LISTED

(1)



LIST COMMAND GIVEN

<< BLOP >>
HEX BOOTSTRAP LOADER
PROCESSOR TECHNOLOGY CORPe

2465 FPDURTH STREET
BERKELEYs CA.

& % £ £ X K £ T 8 &

*
BT LXi Ds ADDR

NUM MUI Ls 0 CLEAM HPUSE

INSTAT IN TTS INPUT STATUS
AY: IDR IS DATA AVAILABLE?
JZ INSTAT

*
N TTI GET CHARACTER
AUy TTO ECHO IT (QPTINNAL)
sy 20° CONVERT TC BCD EQUIV
JM  PNEWD
cPI 10
JC  DOIT

ADI 0F9H CONVERT A=F DOWN
3 D2IT DAT H

: DAD H

DaD H

DAT* H

ADD L

MOV LsA

JHE NSTAT

s
* THIS RCUTIME ACCEPTS ™ILY A SPACE
‘# AS TER<IMNMATMR.
&
AMEWD CEL ° “=°0° IS IT A SPACE?
Juz  NUM IF NOT START CQVER
»
MO AsL GET CHR FROM L
STAX D
INX D
JMP  NUM

*

TTS EQU 0 *STATUS PORT

TTI EQU | *TTY INPUT PORT

TTC EQU | *TTQ CUTPUT PCORT

5 IDR EQU 64 *BIT 6 FCR DAV TEST
. ADDR EQU 4096

()



FILE /SAMPL/ 0 DELETE FILE NAMED SAMPL

FILE /SAMPL/1000 CREATE NEW FILE NA1ED SA:iPL
SAMPL 1000 , i000 :

0005 DW ‘QS”

0010 DW °TF*

0015 DW ‘A%*

0020 DW ‘ER” INPUT PROGRAM BY LINE K JMBERS
0025 DW “# ° :

0030 DW ‘1. !°* _

0005 MESSG i “0S* PUT IN NEW LINE 5

0050 * <

0055 LXI H, MESSG

0055 LXI H., MESSG PNIMT TM MESSAGE

0060 START MU AsM GET CHR T2 REG A

0065 STAT i O

0070 ANI 4Gi .
0075 JZ A_ STAT RUBOUT KEY GETS RID CF "A' ENTERED IN ERROR
008D NUT 1

0085 IMNX H

0090 M7V A:H

0095 CPIL 13

0100 JMNZ START

0105 JMP OFO00CH GT™ BACK T2 SYSTEM

0070 "aNI 8eH PUT IN NEW LINE 70 TC C(RRECT PFOGRAM ERRUR

L1IST LIST FILE

0005 MESSG DWw *0S”*

0010 DW ‘TF~

0015 DW ‘Au°’

0020 DW ‘EE"

0025 DW ‘¢ °*

0030 DW * :°

0050 *

0055 LXI K- MESSG POINT T MESSAGE
0060 START 4V AsM GET CHR TM REG A
0065 STAT it O

0070 ANI 80u

0075 JZ STAT

0080 UT 1

0085 INX H

0090 MV AzH

0095 CPI 13

0100 JMNZ START

0105 JMP OF00CH G™ BACK TD SYSTEM

ASSME 0000 ASSEMBLE WITH NO LISTING TO S. € IF THIRE ARE ASSEMBLY ERRORS

NONES3%¢!

(3)



ASSM 7

0007 0000 * << SIMULATOR DEMOMSTRATITN >»>
0007 0603 *+

0007 0005 * .
0007 0010 * PRMCESS™R TECHNILMGY C M RP.
- 0007 0011 = 2465 FOURTH STREET

0007 0012 * BERKELEY, CALIF 947:0
0007 31 06 0O 00158 . LXI SPs 6

000A CD ID 00 0020 START CALL TTYIM GET MUMEER
000D 47 0025 MOU H,A STORE IT IN B
0D0E Cé 0a 0030 ADI 10

0010 CD 1A 0O 0035 CALL ADD

0013 80 0040 FINI ADD B

0014 OD 0045 DCR C

0015 D3 07 0050 ouT 7 AUTPUT TO DPI-R7 7
0017 C3 0a 00 0055 JMP  START

001a 83 0060 ADD ADD E

001B 2C 0062 IMR L

po1c co 0065 RET

001D DB 01 0070 TTYIN 1IN 1 GET CHR

001F D3 01 0075 NUT 1 ECHP IT

0021 C9 0080 RET

0022 pggs *=

0022 0090 SP EQU 6

SIMU fn/f&‘.( \gMu/sTaK f

*p DUBU e T S:Gi p'?é*;/la’m Co

*P 0007 — 5 7

*S A=0 B=0 C=0 D=0 E=125 L=0 — iejL }&0_;5,—5,(5

8GO ¢ START SLmulprrer ’

Ak Flaes A B ¢ p € H L m S7#K

00C7 01010 00 00 0G 080 7D 0A 00 14 0006 o e e KT

000A 01010 00 00 00 00 7D 04 00 14 0004é c<lb yus7 Udsec 5/4¢K
g el 7 A7

001D INPUT 01 =40H & 1mu [RTEL  INA %

001D 01010 40 00 00 00 7D n/a 00 14 0004 2
SitrulATEL  Ourfa7 ST

001F OUTPUT 01 =404 7 ,

001F 01010 40 00 00 00 7D 0A 00 14 0004 AETwAL

0021 01010 40 00 00 00 7D O0A 00 14 0006 Y

000D 01010 40 40 00 00 7D 0A 00 14 0006 fu7 A—2L - o

000E 00000 4A 40 00 00 7D 0A 00 14 0006s Add JO = No7E =

0010 00000 4A 40 00 00 7D 0A 00 14 0004— FHW5Y

001A 01100 C7 40 00 00 7D 0A 00 14 0004—Add £

0015 00000 C7 40 00 00 7D OA 01 94 0004~ /NCREMENT L

001C 00000 C7 40 00 00 7D O0A 01 94 0006~ Ae7uRN

0013 - 10000 07 40 00 00 7D 0A Ol 94 0006= Add B

0014 11010 07 40 FF 00 7D 0A 01 94 0006— (ECREMENT-E

0015 A~UTPUT 07 uﬂ?é!’fﬁzwzzﬁvzsﬂ Ouzpad 7

0015 11010 07 40 FF 00 7D O0A Gl 94 0006

0017 11010 07 40 FF 00 7D 0A Ci 94 0006

000A 11010 07 40 FF 00 7D 0A 01 94 0004 : /

:"si éﬂag Céﬁvyx /?ffd’e From Hex To olecrmal .

! = e
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001D

001D

0O0IF
001F
0021
000D
000E
0010
001Aa
001B
001C
0013
0014

0015
0015
0017
*#XIT

INPUT 01 =50

11010

050

AUTPUT U1

11010
11010
11010
00010
00019
00110
00000
00000
01000
01100

650
050
050
060
060
090
990
1990
140
140

CUTPUT 07

01100
01100

140
140

064

=32
064
064
050
050
050
050
050
0590
050
050

=8C
050
050

255

255
255
255
255
255
255
255
255
255
254

254
254

000

009
000
poo
600
000
000
pogo
000
000
000

000
000

030

030
030
030
030
030
0390
030
030
030
030

030
030

010

010
010
010
010
010
010
010
010

010

0190

010
010

001

001
001
001
001
001
001
002
002
002
002

002
no2

148

148
148
148
148
148
148
00¢%
009
009
009

009
009

0344
00366
ugaé6
0096
0004
00o4
0004
0oué
onoe
gooe

3006
pone

N7z W’A
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el & s b ARl e
ASSME 000¢0
EXEC 0000

1 ICF000002100D00E4E/F?72. 0DC206F0318EDOCD25F0237TEFE3ADAT6F4CDOBF
ICFO1COU0CDC3FOCDASTI IC30CF02IACD0O225CDIIEQ2CDEEFQO78FEIBC23CF0CDAS
ICF03800F0C325F0FE! DC257 FO7DFEACCA25¥(360D233601233EFFCD86F021AB
I1CF05400D073CAFETF 26CFP3EACBDCA2DFOB1D065FCDOBFOC32DFOFE20DARD
ICFO07000F0FESBD22D! 047CLIBF0773EFDEDCAG64F0231CC32DF0OBDCB8362023C3
1CFOBCO086FODEO0EG 0CABZF0DBOI1E6TFA47TCODBI0ESBOCASBF078D301C9060D
1CFO0ABO00CDSBF0060A DOBF{067FCDIBFUCL9BFOCOCDY93F2CDA6F02A66D0ESL]
ICFO0C40057F2060A3% 43271 DICDD4FOC21AF4E92AS0D03A7 1D04FCDEBFO1AGT
I1CFOEC0D131A6FCS13 5C2D4~004C91ABEC2F7F023130DC2EBFO0CS130DC2F7F0
ICFOFCO00CCOAF 1146 30060C131205C204F1C9CDI2F1DA1AF4C92100002268D0
1CF118002252D0CDFE 021AEDO237EFE203FD0C221F12272D0CDF7FE83FDOFE2ZF
ICF13400C25DF11152)00E05237EFE2FCA4D"1IDFALAF4120013C33CF13E200D
ICF15000FAS8F 11213 34FF1CDFEFE3FD011ZADOCDSBFS78FEOS3FDB801I5SADICD
ICF16C00B4F 1D82266202154D0CD7 IFSCDF7 ™ 33FD0115EDOCDS8FB78FEQS53FD8
ICF18800015EDICDE4 " 1D82238D021SEDOCDT 1 75B7C92100000AB7C8545D2929
ICF1A4001929D630FEJASFD83F16001903CE¢DF12100000AB7C829292929CDCB
1CFICO00FIFEIO3FDB (56F0CC3BTFID630FETADED607COCDIFF22150D046CDSB
ICFIDCOOF02346CDSR"0CLSCDO3FICDF6F1CY UD3CFRCDD6F12346CDOBFIC90620
ICFIFB00CDSEFOC92856D03A09DUBCC20EF223A68D0BDC20EF237232266D0C946
ICF214003E0DBBCBCLIBFL23C313F22150D547IFIFIFIFCD32F2772378CD32F2
ICF2300077COE60FCE 30FE3ADBCS07C92150500664CD4DF2060ACD4DF2C630677
1CF24C00C9362F3450D24FF23023C244554L 50F29B45584543F0BY45S4ES452F 4
ICF268003746494C4ET2FF4C495354F5844. 454C54FSE14153534DF658504147
1CF2840045F2D85057 4F4DF59D43555254E0003A5AD0B7CA1AF4C9CDO3F23ELD
1CF2A009326AD0CDALFL3A67 D0CDD3F13A66DICDE3F13A6AD0326BD02A66D0TD
ICF2BCO0OD3077CFEF T7TEC2CT " 2DB06CDE3FICDFCF 1 DB83AGEBDI3DC2BSF2C3A3F2
ICF2D800CDO3F23AE TDOIR7CALAF42NA66DOEB2A68D006007BD307TAFEFF 1AC2F7
ICF2F40U0F2DB06772. 150502 iBF2C9CDAGFUI2AS2DIBTCATI9F3CLDEF3EBC224F 3
1CF310003A5ADORB7Cs 1DFa3A39D0B7C239F3212CF4C320F43A5ADIBTCALBF32A
ICF32C0066D0TCRSCL 4BEF321 31F4C320F42A57D0EB2152D0D512057E12130DC3
1CF34809BSFCDI210CD00E0D1A4677781213220DC250F33A5AD0BT7CAB3F32A66
1CF36400D02205D022)7DY7C234CA72F33601Ar3209D0C383F33AB0DOFES3JZ05
ICF38000CARSF30E012100D0793259D0ES111500197EB7C2A3F3238623C2A3F3
1CF39C0033332323C 3CF3E10E0546CD9BFOLD23C2A6F3CDC4F2CDCA4F3CDAGF D
ICF3B8001104001932A39D03CC289F3C9CDFEF1237E2BESCDD3FIEI7TE2323E5CD
ICF3D400E3FIEICSAF 3259D006061100D02152D00EQOSCDEBFOFSDSIABTCR20EF 4
ICF3F000131AB7C20E 4EBLIFAFF192257D07A325%D0EIF111080019EBOSCECS3
1CF40CO0EIF3EIFICE3AF4l ! "BFF197AB7C?'DA6F02126F4CDI3F2C31IFF05748
1CF4280041543F0D4E 354C4C0D4E4F204E4F JDCDS3F2CDA44FA4DALAF4CDAGFOCY
1CF44400CDASFOCD2E 021 ACDE2272DOCDF L 1CDFTFEDA4LFAFE2FCECD5BFBT7E
t ICF46000FEC33FDB015AD0CL34F 1D87D2A66L077CDOEF2C350F40E0421ABD023
}ICFQ?CHUTEFESODAIP?&FESQDQiHF#UDCE?Ef4225ﬂDDllBCDﬂCD56F5DQB3F&23
t 1CF49800CD46F5210C X0CD4ESS]1 1ABD02A0T7D00EDICD34F5712207D0C31FFOCD
:ICF4B4000BFS0E02CA CFANL 462836022245 D03AABDO0ODCADIF490CAF4F4DAEA
:lCFQDGGCFaEAD?DDSQSUCD?PFSEEQTDDGEGECDSDFSC3F&FH2F305&5DCD2FF5EB
t ICFAECOO0CD24F53601 2297DG2A4EDO360D231 1ABDIJEQICD34FS5C31IFF0215DD0
1 1CF508002250D02A05 J0CD2B "5EB2AS0D0EB3EQ4CD2FF5CD56F5DBCBTECD2FF S
H
1

B8 8% S8 S8 S8 &4 49 B8 S5 4% gg 33 FY %4 S8 S8 S8 49 S8 48 B &4 48 w8 es

e B8 S8 48 8 S8 P4 e 44 =8 Ba A% 64 &

1CF52400C30EFS233E '13EC( 33 1FF0856FD024C91A13B9C87723C334FS1A1BBY

1CF54000C8772BC330 "54622 'E2356235EC97 32872287 12B70C906010E04B7 1A
: 1ICFS55C009ECA61FS04 B2B0D( 25BF505C90E041AD601C35CF5CD46F SAFBECEBE
: 1CF57800C44EF5C05431450620C377F5CDA6F0CDOSF523CD13F2CDA6FOCDR7FS
1 1CFS9400DBFFE6B0CY 13C38HI 5CD93F2CDASF03A66DICDEIF 116932466 D07DD3
: ICF5B00G0077ED3083F 1203990 DD5FSAFD309DBI6BECACEFS063FCDIBF015C2AE
t 1CFSCCO0FSCYCDFCR 1 28C3A0T51596AF3DC2DEF51DC2DTF5COCDI3FECDO5F522
: ICFSEB0G4ED02161D0 EB7C2 5F5215DD02250D0EB210CDOCDS6F S2A4EDIDAAS
1 1CF60400F52207D036 1EB2/ 05D0EBO60D2B7D937COASECDDA3AF6052BBEC212
1 1CF62000F62B7D937C" ADA3I F6BE2323CA30F622CD46F521 0CDUCD4EFSCOBRER
1 ICF63C00C22FF63209, 9COC 0EF5CC20F5EB2A4EDOUED 1CD34F52207D03601C9 -



ICF65800CDY3F 2345 D0B7CR68F62A66D02262D03ABIDIFE4SC27 1 F6AF326AD0
1CF67400AF 327 4D03270D02A66D0226ED02A0SD0224ED02A4LEDO3IBEDOTEFEN]
ICF69000CAREEF SEBI3218EDO3EATCDEZ6FC0EDODCD34F 57 1EB224ED03AT0DIBTCR
I1CF6ACCOB4FS6(DD7F6C387F6CDO0F7218EDOCDCOF6C387F63A6A0D0BTC2CNDF63A
ICF6CED0AIDOI ECOCE2IBEDICDASFOCDI3F2CSCDFEF03270D021ACD02272D0TE
ICF6E4OOFE2OI AlI9F . FE2AC8CDIAFBDACSFACAAAFCCD30FT7C20U9FAGEDNS215AD0
ICF7G0007E12 3230LC200F7EB226CD03A6FDO77233A6ED0772174D034CDFEF0
ICF7ICJ0CDF7. S8DAFI FACDSEFBFE2ODA4LUFFAC2FOFAC34FFAZAT2DITEFE2OC8BFE
ICF7238003ACE 2227¢DOCSCDF7FE81ABTCASBFTFABDF7E2T7O0F7FE(EDABSF7C2ESR
ICF75400FB80E 2AFC.DFFACD7AFB3AA0DOFEZ20CO0226EDOZAACDROFE2O0CBCI37TBFT
ICF77000CD74" 35AAL DOFE20CAS2FCEB2A6CD0722373C3CTF6CDTAFBA444DCIET
ICF78C00F7C% ZFA2IBEDO3AGFDOCDEEF2233A6EDOCD22F2227TARUCDFEFD21AC
ICF74800D022 ZDOTIFEZCCAISF7FEZACEBCD0AFBDAASFCCDI30F7C2A5FCC319F7
ICF7C4001ART "AFA4AF 7FAECBF7EOFE0SDADRBFTC2EEFECDCT7FBC3E5F7CD77FB444D
ICF7ED002468 10092258D0AFC3E2FACDRGFEBAFIEQICIDFFACD77FB3AA0DOFE2D
ICF7FCU0COEE "A6=EDLEB226EDDI7D935FTCSA572A68D0192268D0CSCDDAF8COCD
ICF8180077FR [464FCT7DB7CA3BFBFEN2C464FCC336FGCDT7FBC464FCT7DIFDCAY
ICFE3400FC17"208DL54FCO07171747 lABOFET6CC6A4AFCC313F8CD7TFBC464FCTD
ICFE5000FEDE "u64FCIAFE40CAGTFESFECT7DCA3BFEFA3EFEBC33EFBE2929298512
t ICFE6CO0CDAS "UCDTABCUARAFCTDFEOBDA464FCC33EFEFED6CCO93FBCDDAFSCD77
ICF88R00FE3C T02D47DFC7DC313F8CD77FBCUBAFCTDFENBDUGUFC2929291A85
ICF8a4005F2A ' ADOT7EFE2C23227T2D0C26DFCTBCOFEDIC2CAF8CDO3FBERDBCAL46Y
ICFBCO0CFCT7E WY 7CDDAFECD7T7FBTDSACDDAFB8TAC313FB8C92268D077232268D0
ICF8DCI02ATANC2323CD22F2227AD)CO3A70D0BTC2IFFOCDAGFO3E0IC378F624
ICF8FB0072D0 7T FER20C0232272D0C3FAFE215BD02250D00602CD3AFACR4FE5247
ICFQ14000000::25155000144420000FF445300000344570000054545440006080
1CFo3000484C342760524C43075252430F52414C175241521F524554C09434D412F
ICFQ4C005354 15337444141 27434D433F454900FB444900F34E4F500000584348
ICFO6B00A4TEr 53E0448 4CE35350484CF95043484CDF0053544158024C44415804A
1CF98400005:, 525348 '5504F5000C1424E5800034442358000844414400090049
ICFGAl004ER204444322054DUFS6404144448041444388535542905342429841
1CFOECODUEL ANEES2 110884F 524 1B0434DE0RBES253540C7 004 wd4490641434CCE
ICFODEROS35 4706531249 DE4 1 4E40E6585249EE4F5240F6435049FE494E00DR
I1CFOF4004F S 54034D564906004A4D5000C343414C4ACCD4C584900014C4441070
ICFAIDND03A575441003253484C44224C484C442a004E5a005A00084E431043060
ICFASCO018E01r~"05015285000304D0038002Aa50D01AaB7CAACFA48CDEBF0IACSE
ICFA480013C2 JAFA3CI3Co215AD02250D0I111IF90604CD3AFACAFEFAQSCD3AFA
ICFAG400CAGE "204CDIAFA2] I 3FE0EDICACBFACDIAFA2L ITFECAAREFACD3AFARL
I1CFAB0002AF %L 5EFAJSCD3AFA2149F8CAGEFACDIAFAZITEFB80REI2CACBFAD4CD
ICFASCOO03AFA ‘ACAFATDOSFOC2F0FACGCOS5706033A5AD04FFES27ACAGBFATO14
ICFABBICI4FE “&4CACSTAFE423C2F0FAl4147A21B4FB0E033279D03ESA805F3EDD
ICFAD4NICEDND ~+ 1ABT J2FO0FASATIDINA0IEH2A6EDN09226ENIRTCE3ATODIERES
ICFAFQ002160 ' NOE03.3DCFA2ISEDOTERB7C2FOFA3ATODIB7CA3FF7C3C4FTFEA4]
ICFBOCUOODSFE B3FDBIDSEFB215AD02250DN0SC22EFBN4l 147FBCD3AFAC22EFB
ICFB28006F 2602341 "B3AT4D04T 1 IFFDUBTCA44FB3E053271DU0CDD4AFG3T3FCe
ICFB44003CBT '94107420043014402450348044C054D06000600120478FEOBDD
ICFB60001323-272D07EFE30DEFE3ADASAFBFE4 I DSFESBDASAFRCOCDFT7F82100
ICFB7C000022 "6DU242277D02AT2D02BCDFEF03275D0237EFE2I DASGFCFE2CCA
ICFBOE0036FC E2BCAANTFBFEZDC2RBTrFB3275D03ATE8DIFEC2CASDFC3E023278D0
ICFBB400C3ZE 'BAF3A78D0IBTCA6DFCTOFE24C2CFFB232272D02A6EDIC30BFCFE
ICFBDO0027C2 BFB1190000E032232272D07EFEODCAEBBFCFE2TC2F2FB232272D0
ICFBECO07EFE '7TC20C CODCABKBFCS35FC3D9FBFE30DABBFCFE3ADZ22AFCCDUEFC
ICFCO800DABE. CEB2A'6DIAF3278D03ATSDOBTC221FC192276DUC3E4FETDI36F
ICFC24007C%A 7C3i1BFCCDOAFBCAOBFCDABBFCC378FC2A78D0OBTC26DFC2AT6D0
ICFC40007C11.SD0LTCICDS8FBIBIAOISADNFE4LBCASEFCFEA4C25AFCAF12CD2A
ICFCS5C00FIC2."Fl12CDBAFIC923ES5221000032A0D0CO3E5332A0D0210000C340FC
1t ICFC78003E35. LEFFC356C366FC3E4D32A0D0OCDCDF6CI93E4L4IC36FFC3E4LF32A0
¢ ICFC2400D023¢ Q2DOB7C30E03AFCDDAFS8IDC29CFCC33E4CC392FC3E4432A00GCD
t 0CFCRBO00CDF6:. 3197 723C243F3C34AF3

100

#8 ss 5 ®S S8 4% 4 S8 sa 44 48 S8 S8 & 44 A ws pe a8

@5 B8 #8 B4 S5 S8 48 4 B4 69 S8 40 &5 B8 4 S5 W8 e B8 4% ma 4 A8 S8 S8 w6 94 S8 BP B4 S8 99 B8 B4 sS4 88



L

-
z
m

COOE =T -

(

ADDR

Foo0
FO0J
Fo0s
FOo6
Fon7
FOos
Foo9

FoocC
FOQF
Fo12
FO13
FOl4
Fole
Fol%
Foic
FOLF
fFoz2

FO25
FO2R
Foze
Fo2D
FU30
FO31
FO33
FO3s

FULE]

Fo39
Fo3c
FO3E
Foul
Fus2
FO&a4
Faa7
FO43
FOaa
FOuC
Flap
Faar
Fos2
Fuss
FO56k
Fos7T
Fosy
FUsC
FUSE
FO5F
Flusz
Finl
Fusa
FOsbh
Fiay
FO&C
FOSE
FoTl
FUurl
FO78
FOT?
FOTaA
FoTB
FoTp
FUTE
FOBL
Foa2
Foa3

FOBA
Fos7
FORB
Foaa
FoRl

FO8/E
Fus0

Bl

]
s

na
4E

aC
S0
be
AL
18
ac
™

He
9
uy
57
AL
n
al
FF
Hy
&
7F
ac
o0
5F
9
el
20
2u
sS4
2b
Gk
Fu

L

20

no
40

B3 B4 ERROR

oy

Fuo

Do
Fo

oo
v

FO

o
Fo

a3

Fo

Fo

R
on

FO

Fa

B4 FRROR

MICRUTEC WACRO ASSEMBLER VER 3,1 PAGE 1

-
. *8a  SELF CONTAINTD SYSTEM ese
- PROCESS 2 TEC.HOLTTY SOFTWARE PACKAGE #)
-
-
A
. w
* THIS ROUTI b INITIAL ZES THE FILE AREA FOR SURSEQUENT PROCESSING . DY
wate  oal ¥ Fiteo FreP”
Nl L& Lo HeFIL § 7 -
1 E e T LAl H, F1-E0 €EVEN 4
(13 ¥ - 4 ol B . .
INIT2 Moo A MyI ¢, MAXFILE FEw p 62 18,
IN; H )(RA ,,‘1 {elong See) v b (]
. DTk c " — % - |7 b b
- 1172 IR mev MA :
L4
e THIS 15 Tr . ST.RTING 'OINT OF THE SELF CONTAINED SYSTEM ONCE L TR H ’
* THE SYSTEr WAS AFLN . {ITIALIZED. COMMANDS ARE READ FROM THE UISFR y . '
® EXECUTED . 0 CodTHOL TETURNS BACK TU THIS POINT TO READ ANDTHEW r c R C
* USER COMM. ‘D, = .
. - e
sYsa LX SF AREA+18 . INZ Rl &
ca, RF D READ INPUT LINE
1N H 3
MO A ! FETCH FIRST CHARACTER
cp’ [LRLES COMMAND OR LINE NUMAER
J L1nk y JUMP IF LINE FNR FILF
Ca! . VeL_C GET COMMAMD VALUES
ca: . co M CHECK LFGAL COMMANDS
EOR ca . CF- F GET HERE WHEN ROUTINE IS NONME
m S 8 .~
-
-
-
® THIS ROUT NE READS It A LINE FROM THE TTY aMD PLACES IT IN an
® INPUT HUF ZK
® THE FOLLC ING &RE SPF"14L CHARALTERS
® [CR - IRMINATES RVAD ROUTINE
. F = 0T ¥EC0GMI..0 8Y ROUTINE
®  CONTROL ¢ FYE CU RENT LINE
* DEL = ELETE CHARS TER
® ALL DISPL YAKLF “HARE“TERS BETWEEN BLANK=7 AND THE AHOVE
® ARE RECOC '{ifD BY THE RFAD ROUTINE ALL OTHER ARE SXIPPED
+ OVFR, Th  ROUTINE WI L NOT ACCEPT MORE CHARACTERS THAN THE TuPuT
® BUFFEH Wl L HOLD ) L “
-
READ Lx SET INPUT HUFFER ADDUVESS Fg:hj ‘e
Sk.0 SAVE ANNRESS . o]
s INITIALIZF CHARACTFW COMIMT
NEXT ce L READ A LINE
W
(SN CHECK FOR CONTROL X
ol
“abl QUTPUT A CRLF
e
. W
H1_ROTEC - ACRO ASSEMBLER VER 3.1 PAGF ? (o t ?{ a [, A E}
2
» RE-D < M &
cRr ce- as ? GET A ASCII CR
S DE
Mr Ay’ - :
CFe 1-UF CHECK FNR FIRST CHARACTFR < ﬁi C P Asc
Ji RE: D
My Me SCR PLACF CR AT END DOF LINF 3 ™ 3
e 5 s N2 bBEL
My e PLACE EOF INDICATOR IN LIMF . }% é.
~IN - H " fq Lik/ ]
My A IBUF+B3 . L
€ L cL 92 CLEAR RFMAINTNG HUFFFH F; - -7 By
11 Hy TBUF =1 C %
HC My SAVE CHARACTER COUNT f v
RE . A L1
DEL CF . 12 CHECK FOR DFELETE CHARACTER j 2 __
Jr CHtR . ) A K
» Ay 1RUF : M T ¥\,
' L IS THIS 1ST CHAQACTEW o
or§ NE T
oc H DECREMFNT POINIER i AR 1 H
[+ E DECREMENT COUNT .
HSHA My Ay -16F Y
[+ 388 o B F}.J E: P!. 1_
L MNE T
CHaR cP. ar v CHECK FOR LEGAL CHARACTERS
Je =T d VI i
[ A Cte]
M NEST
L B Bea
Ca . ou-s ECHD CHARACTER
O My
My - Av TBUF«8]
[ L CHECK FOR END OF LINF ‘
J2 85 3
IN H J
N E INCREMENT CHARACTER COUNT = Y
I NEX™ WA Ay ]
. i 2
- - 1
. r~ \ !
& THIS RGUT .E TS L3ED TU BLANK OQUT A& PORTIUM OF MEMORY &
-
CLEN cr- L v
b
by HyAr b PLACE ALANK IN MFMOAY
TR B
Jeik oLw
-
-
& THIS SUBRD int IS W7D 10 FEAD A HYTE OF DATA FROM THE yarT
-
ING I L TA PEAD UART STATUS
et W40 =0




159
lov
161
162

LINE

163
1o
165
l6o
is!
leg
169
170
171
172

174
175
176
177
178
19
140
181
182
184
b4
185
ldo
14/
1h4
by
190
191
lve
193
194
195
196

194
199
200
20i
eue
2ud
204
2us
208
201/
L]
209
210
211

213
el
2l
Zise

ADOR

Foy2
FO95
FO37
Fus9
FU9A

F094
Fogn
FOSF
FlLa2
Foal
Foas

Flae
Foag
Foag
Foan
Fo3o
Fo3z
FOas
toaa

Foag
Fusc
FOgF
Focz

Foca
FOC&
FoCH
FoCa
Foco

'FODO

FoD3a

abnr

FOD&
Fon?
Fana
Funu
FOOE
FUDF
FOEQ
FOE]
Foce
FOE3
FOfa
FOES
FOER
FOE9
FOEA

FoeEn
FUEC
FOED
FOFy
FOF1
FOF2
FOF3
FObs
FOF7
FOFR
Forg
FOFC
ForD

81
ca

E6
W7
ce

O]
Eé&
Ca

03
€9

LY
cr

co
oA

cn o

o
ce

cn
cn
24
ES

11
]
3E

e

c2
ES

it

B2 A3 He EWROR

8E FC
ol
7F

93 F2
abh Fi
LT

s51°F2
o8
Ll
71 ou
1% FO
14 Fi

B¢ 331 e EHRUR

LS
b FOD

FT FO

MICROTEC MACF

Jz INB
IN ubal
ANI 127
MOV Bea
RET

-

* THIS ROUTINE OUTPUTS A B“TE OF DAT®
-

ASSEMBLER VER 3,1 PAGE

READ DATA
STRIP OFF PARITY

TO THE UART

ouTs IN . UsSTA ktal STATUS
ANT =4 M0 < T
JZ ours
ox MOV AsB
ouT upao TRANSMIT DATA
RET
-
* THIS ROUTINE WILL OQUTPUT . CARRIAGE RETURN AND LINE FECD
® FOLLOWED BY Tw0 DELETE C- ARACTERS W ICH PROVIDE TIME FOR
® A PRINT HEAD TO RETURN
-
CRLF MVl Bel3l cr
CaLL ouTe
LF MVYI Bsl0 LF
CALL outs
My ] Bel27
CALL ouTa
CaLL oura
RET
L]
-
* THIS ROUTINE JUMPS TO A OCATION IN “EMO: ¥ GIVEW BY THE
® INPUT COMMAND AND BEGINS EXECUTION =~ POIGRAM JHERE,
-
EXEC CaLL YCHK CHECY FOR PARAMETER
CaLL CRLF
LHLD BAUF FETCH aDDRESS
PCHL JuHE YD PROGRAM
L
-
-
®* THIS ROUTINE CHECK THFE I ‘PUT COmManD AC T ALL LEGAL COMMANDS
® STORED IN & TABLE. IF & LEGAL COMMLD TGUND A JUMP 5
® MADE TO THAT ROUTINE. (THERWISE AN _RRUR #ESSAGE 1S5 OUTPUT
® TU THE USER
-
COHM Lxl DsCTE CouminD TABLE ADDRFSS
Myl BaNCL - NULtsr s OF COMMANDS
MV Asa
5TA NCHR
CALL CoMS >
JNZ WHAT SR TF JLLEGAL COMMAND
PCHL JUET T ROUTINE
-
-
-
MICROTEC ™AL 0 ASTemMHLER VER 3.1 PAGF
-
-
* THIS ROUTINE CHECKS IF & BASE CHARACTER S/7ING [S EQUAL TO
® ANY OF THFE STRINGS CUNTZ NED IN & TAr _E FUFNTED To AY
® LyEs  THE LENGTH OF THE TRINGS ARE 25%, ON RETURN IF THF
® JERD FLAG IS SET & MATCr wAL FOUNDe F Top JERD FLAG 15 CLEA® (D)
# NO MATCH wAS FOUND. REG STER # CONTAINS THE NUMHER OF
® STRINGS TO COMPARE
® THE TABLE CONSISTS OF AN' MUMALT OF rHAR. %ITH 2 BYTES CONTAINING
® VALUES ASSOCIATED wITW 1°, IT CAN B USED 70 SEARCH THROUGH
# & COMMAND TABLE LR SYssdu. TAB E.
® UN RETURN DsE POINT TO T F LAST SYTE ASSTTATED WITH THE
® CHARBCTER STRING IF A& MA'ZM wES FOUNI , f WO MATCH WAS
* FUOUND DsF PUINT TO THE N AT LOCHTION AFTue THE END OF THE TABLE.
-
coms LHLD apNs FETS4 COMPARE ADDRESS
Lha NCHR GLY LENGTH OF STRING
MOV Cea
CALL SEAR COME.WRE STRINGS
LOAK 4] FETCH VALUE
mOV Hed
1N o]
LUAX D FETCH VALUE
MoV Lot
Rz
INX [v] SET TO NEXT STRING
UCR 8 DECREMENT COUNT
JNZ COMs
INR B CLE&AR ZFRD FLAG
RET
-
-
-
* THIS HOUTINE CHECKS IF Th CHARACTER STRINGS CONTAINEN IN MEYORY
® ARE EQUAL. THE STRINGS ¢ € POILTED “° 8Y el AND DeE,
® ON RETUHN THE ZERO FLAG © T IMDICATES « MaTrH. REGISTER C
® [MDICATES THE LENGTH OF 7 £ STRINGS. N BT TURN THE POINTERS
* POINT TO THE NEXT ADDHES' AF1FR THE Cr AACTER STRINGS
-
SEAR LODAX o FOTCH CHAHACTER
cHp M CIVPARE CHARRCTERS
LT INCA
INX H
INK 4] 3
ccR C TICREMENT CHARACTER COUMT
INZ SEAR
HET
INCA INZ [e]
GeR c
INZ INCA
INR c - CLEAR ZERD FLAG
RET

s



-
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217 * THIS ROL INE ZEAOS OUT A BUFFER IN MEMORY WHICH IS THEN
si: * USED BY JITHER SCANNING ROUTINES :
- .
220 FOFE &F ZBUF FOA & GET A ZERD
221 FOFF 11 &6 DO (8§ DeABUFe12 BUFFER ADDRESS
222 Flo2 o0s oC (2| Bi12 BUFFER LENGTH
223 Flos 18 28U} ix o DECREMENT ADDRESS
24 Flos 12 T TAX ] ZERQ BUFFER
225 Flos os LR B
226 Fl07 C2 n4 F1 .z " z8U1l
227 Floa c9 T =
224 . .
229 * THIS RO TIME CALL ~TRA TO OBTAIN THE INPUT PARAMETER VALUES
230 ® AND CAL 5 AN EHHOF ROUTINE IF AN ERROR OCCURRED IN THAT ROUTINE
231 .
232 Flos co 12 F1 VALC - ALL ETRA GET INPUT PARAMETERS
233 FIO0E DA LA Fa : WHAT JUMP IF ERROR
234 Fl11 c9 -EY
235 .
236 .
237 * THIS RC TINE EXTRA TS THE VALUES ASSOCIATED WITH A COMMAND
238 ® FHOM Tr INPUT STH AM AND PLACES THEM IN THE ASCIT BUFFER (ARUF),
23y ® IT ALSC CALLS & RDUTINE TO COMVERT THE ASCI] HEXADECIMAL TO RINAKY
240 ® AND STC Z5 THEM 1M THE BINARY BUFFER (BBUF)
261 * ON RETL N CARRY SE. INDICATES AN ERROR [N INPUT PARAMETERS
242 . :
243 Fl12 21 00 ON ETRA Xl Hs0 GET A ZERO
244 F115 22 68 DO SHLD BHAUF+2 ZERO VALUE
245 Fl18 P2 52 DO MLD FRUF SET NO FILE NAME
246 Flld €D FE FO aLL IBUF ZERD BUFFER
267 FLIE 21 4d 00 X1 Hs IBUF =1 INPUT AUFFER ADDRESS
248 Flzl 23 VAL L TNX H .
249 Flgz 7t AV BaM FETCH INPUT CHARACTER
250 Fl23 FE 20 <Pl A e i LOOK FOR FIRST BLANK
251 Flegs oaF MG
252 Fl2e DU <4NC RETURN 1F CARRY
253 Fl27 c2 21 F1 INZ vaLl JUMP IF K0 BLANK
256 Flza 27 72 DO SHLD PNTR SAVE POINTER
255 Fl2D cn FY FA TALL SHLA SCAN TO FIRST PARAMETER
256 Flao 3F +MC
257 Fl3al nn - INC RETURN 1F CR
258 Flaz Fe 2F -PI Argy
259 Fl3a c2 50 F1 JNZ YALS NO FILE NAME
260 F137 11 %2 00 Lkl DeFBUF NAME FOLLOWS PUT IN FRUF
261 Fl3aa e 05 AVl ZeNHLEN
262 Flic 23 vALZ THX H
264 Flian 7E SOV AaM
264 FI3E FE 2F ol | Av g
265 Fleg c& 4D F1 J2 YAL3
266 Fl43 on . IR -
267 Flaa FRr 1A F4 Jm AHAT
266 Fle? |2 ATAX ] STORE FILE NAME
269y Fled oo Nop
27v Flas 13 INK 2
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271 Flaa €3 3C F1 : P ‘aLe
2l¢ FluD 3F 20 VAL3 “vl aghr v GET AN ASCIT SPaCE
273 FloF on VaLG R - ¢
274 F150 FA 58 F1 M CHE s
215 F1s3 12 TRR 2 FILL IN WITH SPACES
276 Flsa 13 INK ] ;
277 Flss (3 &F F) Jup JAL%
278 FISR €D FE FB DONE TALL sBL2
2Ty Flsa  3F oMe
280 FlsC Do “NC
28l FIsSD 1] 54 DO VALS SRl My ABUF
262 Fleao ©n S8 FB GRLL ALPS PLACE PARAMETER [N HUFFER
283 Flea 7R | v 1 GET DIGLIT COUNT
284 Fles FE 69 21 @ CHECK NUMAER OF DIGITS
285 Fles IF e
286 Flg7 na ~C RETURN IF T0DO ManNYy DIGITS
2B7 Fles Q1 S& 20 x1 1 ABUF
2Bo Fled €N =4 F] ALL HEX CONVERT VALUE
2BY FIRE DA c ILLEGAL CHARACTER
29U Fl&F 272 &8 DO 3HLD HHUF SAVE [N BINARY BUFFER
291 Fl72 P21 &4 OO x1 e ABLIF
29¢ F1715 € 71 FS TALL = URM MORMALTZE ASCI] VALUE
293 Fl17a o F7 FB TALL sHLR SCAN TO NEXT PARAMETER
294 Fl7H  3F uc
295 Fl7C Do MNC RETURN IF CR
296 F17D0 11 st W &l v abUF ¢4
297 Fl80 D SH FH ALL “LPS PLACE PARAMETER IN AUFFER
298 FlB3 7R . w B GET DIGIT COUNT
299 FlBa FE N5 it > . CHECK NUMHER OF DIGITS
ov Flee aF : “C
vl Fle? ne %= RETURN 1F 100 MayY UIGITS
3uz2 Flas o] 5t 0O 11 "y ABUF s 4 .
303 Flad cn M4 FI bk HEX CUNVERT VaLUE
30 FLIRE DH = ILLEGAL CHARACTER
Ins FLAF 22 &H 00 7] “BUFs2 SAVE IN BINARY AUFFER
306 Flez 21 SE oo h VAHUF +&
307 Fl9S tn L FS sl +URM NORMALTZE ASCII VALUE
I8 Fl3s R7 A A CLEAR CARGY
309 Fls9 c9 T
3l bt
all .
e ¢ THIS A0 TIME FETCHES [IGITS FROM THE BUFFER ADDWESSED HY
ils * KEGISTE . BsC anND CC-vERTS THE ASCII DECIMaL DIGITS INTO
il * BINARY, UP TO A 16 B'T VALUE Can BE CONVERTED. THE SCan
als ® STOPS v N < BINARY J kWO IS FNUND IN THE BUFFER
il6 .
A7 vlsa 2y 00 ro AUEC 3 i H GET & 16 RIT ZEROD
314 Flen oa AGE] Lotk B FETCH ASCIL DI1G1T
319 Flse pY t a 4 SET ZERD FLAG
370 Fl% (R F. RETURN IF FIMISHED
321 Flap sa ] | SAVE CURRENT VALUE
322 Fial sn Mot ol SAVE CURRENT VALUF
3e3 Flaz 23 (7R A TIMES TwWO
2] - TIMES Tw0

Jgé Flal 29




LINE

3z2s
326
Jed
ze

a3
331
33z
333
334

336
337
338
339

4l
34e
343
344
345
346
36T
348
349
350
351
352
353
354
355

3s7
358
359

3el
362
363
364
365
1.1
as?
368
369
7o
371
Ire
373
aTs
375
376

378

LINE

ary
3e0
3El
ane
kLY
ELEY
JHs
Jub
w7
kLT
38y
390
a9l
392
394
394
395
a%o
397
kL]
99
«00
401
Wi
403
404
405
406
w07
“w0d
409
w10
411
“le
413
ale
415
“lb
417
“le
419
420
W2l
“ge
“23
w24
425

LTa)
“28
“29
430
431
“3Z

ADDR

Flag
Flas
Flae
Flas
Flas
Fiad
Flac
Flap
FLAF
Fiso
Fiz1

FiD3
FlD&
F109
Flo4
Floo
FI10E
FloF

AUDR

FlE2

FI1E3
FlE®
FlES

FlEa
F1ED
FlFo
F1F1
FlF2
F1F5

FiFe
Fira
FlFB

FiFc
FIFF
Fépz
F2ny
F2ob
Fa2n3
F20n
f 200
FauE
Fene
F2)e2

Fé13
Féla
réit
Faiv
F2ia
F21h
Feic

A

£

N I o S s -
VENMDTODLO L B ~P—

1= >
W

16
FE
L]

ce

Al

c3

cn
chi
s

tow T I @M

B2 33 un ERROR

9 DAD D : ADD IN ORIGINAL VALUE
5 79 DAD H ‘é:ﬁ THO
3 sut 4R A BIAS
o ne3° cP1 © 10 CHECK FOR LEGAL VALUE
= e =1 cMe
Fgc oA RC RETURN IF ERROR
IF MOV EsA
08 Q MVl Ds0
2% DaD 0 ADD IN NEXT DIGIT
- = INX = B INCPEMENT POINTER
a0 F1 < 09 JuP ADEL
| b«
-
¢ 19 » THIS ROUTINE FETCHES DIGITS FROM THE GUFFER ADDRESSED BY
073 & KEGISTERS B4C AND CONVERTS THE ASCII HEXADECIMAL DIGITS INTO
c3 q9qp 1 * BINARY. UP TO A 16 41T VALUE CAN BE CONVERTED. THE SCAN STOPS
* WHEN A BINARY ZERO IS FOUND IN THE BUFFEW
-
0f 0o 21 AHEX LX1 Hy 0 GET A 16 BIT ZERO
Al AHEL LDAX :] FETCH ASCII DIGIT
ORA A SET ZERO FLAG
cCg RZ RETURN IF ZERO
19 DAD H LEFT SHIFT
L DAD H LEFT SHIFT
* o DAD H # LEFT SHIFT
&, DAD H LEFT SHIFT
ca Fl ¢ CALL AHS1 COMVERT TO BINARY
16 cPé HI10" r1ECH FOR LEGAL VALUE
Cwm
RC SETURN IF ERROR
ADD L
MoV Lek ~
INX (] JMUREMENT POINTER |
BT 7l JMP AHE]
-
* THIS SUBROUTINE COMVERTS ASCIT HEX DIGITS INTO BINARY
-
39 AH51 sul 4R #7C11 BIAS
ra CPl ‘10 TAGIT 0=10
RC
F Sul 7 Lo.-HA BIAS
RET
. s p
-
® THIS ROUTINE CONVERTS A BINARY VALUE 14 ASCI1 HEXADECIMAL
e AND OUTPUTS THE CHARACTERS TO THE TTY
L]
1F F2 HOUT caLL BINH ZONVERT VALUE
30 DO Lx1 H4HCON CUNMVERSION ARER
cHUT MOV BaM -ZTCH DUTPUT CHARACTER
31 Fo CALL ouTB AUTPUT CHARACTER
INX H
MoV BaM FETCH CHARACTER
38 Fo CALL ouTa OUTPUT CHARACTER
H_ B3 BL FRHOR MICROTEC MACKROD ASSEMBLER VER 3.1 PAGF
HET
-
e THIS ROUTINE DOES THE SAME AS ABOVE AL OUTPUTS A BLANK
® AFTER THE LAST CHARACTER
-
02 F1 HUTH CaLL HOUT TUNVERT AND OQUTPUT
Fo il CALL BLKL DUTPUT A BLANK
RET
-
® THIS ROUTINE COMVERTS A BINARY VALUE 1C ASCII DECIMAL
@ OIGITS AND OUTPUTS THE CHARACTERS TO Twe TTY
L]
it Fé LouT CaLl BInND CONYERT WALUE
na Fl CALL HOUT«3 CUTPUT VALUE 12 DIGITS)
INX ™
MoV BaM «.T LAST OIGIT
wa F CALL ouTs WTPUT
RET
-
& 1HIS ROUTINE OUTFUTS A BLANK
-
23 BLK1 MV Bell? 0 VET A BLANK
W Fu CaLL ouTse
RET
- -
-
* THIS ROUTINE 1S USED AY OTHER ROUTINES T0 INCREMENT THE
® STARTING ADDRESS IN A COMMAND AND CONRARE IT wITW THE FINAL
# ADDRESS IN THE COMMAND, ON RETURN 1HE CARRY FLAG SET
® INDICATES THAT THE FINAL ADDRESS HAS BEEN REACHED
-
68 DO ACHK LHLD BBUF FETCH START ADDRESS
3 03 LDA BAUF +3 STOP ADDRESS (HIGH)
cMP H COMPARE ADDRESSES
ne F2 JINZ ACHI
A8 DG LDA ARLF +2 SYOP ADNRESS (LOW)
CupP L COMPARE ADDRESSES
cE F2 JNZ ACH]
sTC SET CARRY IF EQUAL
ACH1 INX H INCREMENT START ADDRESS
o DU SHLD BBUF STORE START ADDRESS
HET
-
L]
® THIS ROUTINE OUTPUTS CHARACTERS FROM A CHARACTER STRING UNTIL
® A CARRTAGE HETURN 1S FOUND
-
SCHN Hov HaM FETCH CHAWACTER
114} Myl Aa13 CARRIAGE RETURN
CMP 8 CHARACTER = CR
RZ
9B F2 caLL ouTe OUTPUT CHARACTER
INX H INCREMENT ADDRESS
13 Fe JHH SCRN
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LINE

%33
434
35
430
437
438
%39
440
44l
4a2
443
Gk
445
LT
Ty
448
449
450
45]
452
453
454
455
456
457
“58
“59
1.1
461
462
463

465
abt
ey
4B
469
470
“Tl
472
473
4T
475
476
477
478
479
4BuU
481
482
483
LY. 2
&85
“BE

LINE

4RT
B8
w89
450
T
w42
%92

540

ADDR

F21F
F2z2
F223
Feza
F22s
F2ze
Fee?
F2zaA
Fazn
Fzac
fFeen
F230
Fa3l

F2az
Féls
Fele
F23n
F239
F23s

F23ic
F23F
Faul
Faudh
F2ub
F249
F24B
F24C

Faa0
F2uF
F2s50
F2sl
F254
Fess
Fese

AUDR

F257
Fasa
Fasn
Feésl
Fend
FE&aT
Fés9
Fend
F2eF
F273
F275
F2re
FeT18
F2TF
Faal
F28s
F2a7
F 28R
F280D
Fe9)

F2y3
F256
Fa97
F2oa

Faoy
FE9E
Fa2ao
F2A3
Feas
F2a9
Feac
F2aF
F2B2
F28s
F2ay
F28a
F2ac
F28E
F2aF
Facl
Fac?
F2Cs
Facy
F2ca

81

Eé

FE
D&
(.
c9

58

3e

32

oF
3

ot

oF

SA

93
1
LT

a6 F

6T
03

Y E3

(2.8
LY}
L1

EF

c7
e

FC

B3

oo

F2

Do
Fe

F2

F2

B3
el
45

B4

oo

F2
no

oo
Fl

Fl
Dy

Do

nm

B4 ERROR

vé ERROR
S0
a3
52
45
S4
56
“n
45
“

Se
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. 3
® THI. ROUTINE CNVERTS THE BINARY VALUE IN REG A INTO
® ASC 1 HEKADECIMAL DIGITS AND STORES THEM IN MEMORY

BINH Lxt HyHCON CONVERSION ADDRESS
MOV Bya SAVE VALUE
AR - .
RAR pa
RAR
RAR
CALL - BINI
HOY My A
INK H
Hov A B
CALL BINL CONVERT TO ASCI{
roY MaA
RET

-
® TH S HOUTINE .ONVERTS A VALUE TO HEXADECIMAL
- :

BIN] AN1 HYOF " LOW FOUR BITS
ADT 4B MODIFY FOR ASCII
Pl 58 . oIGIT 0-9
RC
ADI - 7 MODIFY FOR A-F
RET

-

-

® Th.5 ROUTINE CONVERTS THE BINARY VALUE . REG A& INTU

& ASCI1 UECIMAL DIGITS AND STORFS THEM iM ~7MORY

-

BINC Lxl HyHCON LLUVERSTON ADDRESS
Myl Byl00
CaLL BID1 SONVERT HUNDREDS DIGIT
MV By 10
CALL BiD1 Ch~¥ERT TENS DIGIT
#01 ArQ? 557 UNITS DIGIT
MOV My A ST43E 1IN MEMORY
RET

-
® TI:15 ROUTIMNE CONVERTS A VALUE TO DECIMAL
-

B1D14 MV MeATOT =1 IMITIALIZE DIGIT COUNT
TN M
SUR B CHECK DIGIT
Jhi BID1s+2
DD B FESTORE VALUE
TN H
RET

-

L]

* LTGAL COMMAND TABLE

-
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Crar DaTa ATDUMPY OUMT COMMAND
shLi] puUmMP COMMAND ADDRESS
DATA AVERECY FXECUTE COMMAND
opa EXEC CoeMAND ADDRESS
OATA ATENTRY E~TER COMMAND
coe ENTR COMHAND ADDRESS
DaTA AYFILEY FILE COMMAND
oce FILE COMMAND ADORESS
DeTA AVLISTY Li57 COMMAND
oDa L1sT COMAAND ADDRESS
DATH ATDELTY COLETE COMMAND
DDR DELL “liMAND ADDRESS
DATA ATASSMY »S5EMBLE CUMMAND
Dog ASSH Cr4uMAND ADORESS
LATA AVPAGE® 7anE TRANSFER COMMAND
opA PAGE CHMMAND ADORESS
DaTA ATPROMY FADM PROGRAM COMMAND
Do PROM DEF \NE COMMAND ADDRESS
DATA ATCUST CLST COMMAND
ooe HYEDOD® COMMAND ADDRESS
-
-
& 1. 05 ROUTINE  4ECKS IF AMY PARAMETERS wERE ENTERED
® w TH THE COMK.NDy IF HNOT AN ERROR MESSAGE 15 1SSUED
-
VCH: LDA ABUF FETCH PARAMETER BYTE
ORA A SET FLAGS
J2 wWHAT NO PARAME TER
RET
-
-
® T, 1S ROUTINE UMPS OUT THE CONTENTS OF MEMORY FROM
# [: - STAPT TO INAL ADDRESSES GIVEN IN THE COMMAND
-
DU CaLL VCHK CHICK FOR PARAMETERS
My A6 LOCATIONS FER LINE
STA SCNT DUMP COUNTER
ous” CaLL CRLF START MEW LINE
LUA BHUF +] FETCH ADORESS
ChALL HOUT OUTPUT ADODRESS
Lo BRUF
ceLL HOTB OUTPUT ADDRESS
(D SCNT FETCH LINF COUNTER
our STA DCNT
LHLD 8auF FETCH MEMORY ADNRESS
MOow Asl GET LOW OHDER ADDRESS
ouT PADD SET PROM ADDRESS
mOV AgH
crPl HYEF?
KOV AgM
JNZ Uume
IN PDAL READ PROM DATA
oumMz CALL HOTB OQUTPUT VALUE
CALL ACHK CHECX ADDRESS



594

LINE
595

597
5494
. 599
60U
601

603
604
60S
&0
&0f

6049
610
6ll
6le
a5l4

615
30
817
(38}
6lY
62y
621
622
623

625
626
627
628
629
630

632
633
534
635
63t
837
638
639
Bul
LT3}
bugd
[T%]
-1
.13
(T3
6467
sud

ADDR

F2co
F2cE
F2ol
F2oz2
F20s

F2D8
F20R
F2DE
FEDF
F2E2
F2ES
F2E&
F2g9
F2ER
F2EC
FZ2EE
FZ2EF
F2F1
F2Fr2
F2Fy
F2r7
FeFa
FE2Fg
Fera
FaFB
F2FE

F2FF

F3p2
F30s
F306
F309
FaocC
F300

F310
F413
F31a

F317
F31a
F318

ADDR

F31E
Fazl

Faze
Fazt
Fiz2a
F3zm
F32E
F32F
F330
F333
F336

a9
F33cC
F330
F340
Fiy]
Flul
Flud
F 345
Flse
Flu7
F3aa

Fiug
FILE
F3so
F3s5]
Fas52
F353
Fi54
F3ss
Fi56
F3s57
Fis8

F358
FAsE
Fa5F

F362
F3&5
Fles
F368
F3sC
FIsD
F3i70
F372
F373
F3te
Fare
F37¢C
FI7e

co

3N
B7
CA
co

ce2

3a
BT
ca

3a
B7
ce

Rz

-1}

RS
a3

93
St

14
L1

6E
09

c7
FF

> F1T

ne

EB

A6
52

79
cd

SA
10
59
39

o8
oo

=11
54
a3
Hb
o7

iz
i
09
83
RO

53
G

83

Do

F2
Fz

F2
Do

F4
Do

0o

F2

Do

F3
Fa

F3
0o
Fa
oo
F3

B3

Fau
Fa

F3
uo

F3
Fa
Fa
bo

oo

FC

oo

F3
Do
F3
o0
Bl

F3

ot
F3
]

B4 ERROR

B&4 ERHOR
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RC . RETURN IF FINISHED
LDA DCNT FETCH COUNTER
DCR A DECREMENT COUNTER
JNZ ouMl ;
JHP DUMS i
-
-
¢ THIS ROUTINE WILL MOVE 1 PAGE (256 BYTES) FROM 15T ADDRESS GIVEN IN
® COMMAND TO 2ND ADDRESS IN COMMAND .
L]
PAGE CALL - VCHK CHECK FOR PARAMETER
LDA ABUF +& FE™CH 2ND PARAMETER
ORA A DCTS ZND PARAMETER EXIST
JZ WHAT
LHLD BBUF FETCH MOVE FROM ADDRESS \
XCHG -
LHLD BBUF+2 FETCH MOVE TO ADDRESS o
MY B0 SET COUNTER
PAG] MoV AsE
ouT PADOD SET PROM ADDRESS
MOV AsD K
CPI HEYFF? CHECK FOR PROM ADDRESS
LDAK D GET DATA
JNZ PAGZ
IN PDAL REZD PROM DATA
PAG2 MOV My A
INX H
INX o]
DCR B DECREMENT COUNT
JNZ PAG]
RET
-
- -~
- ‘
® THIS ROUTINE INITIALIZES THE REGINNING L7 “ILE ADDRESS
# AND END OF FILE ADDRESS A5 WELL AS INITIAL!¢rS THE FILE AREA
# wHEN THE FILE COMMAND 1S5 USED
-
FILE CALL CHLF
& CHECK FOR FILE PARAMETERS
LDA FRUF
ORA A
Jz FouTt NO = GO LIST
CALL FSEA LO%% UP FILE
XCHG : Furi IN DE
INZ TEST 1# FCUND
= NO ENTRY
LDA ABUF CHZCK FOR PARAM
ORA A
Jz WHAL Ni7T = GIVE EM HELL
* CHECKX FOR ROOM IN DIRECTORY
LDA FEF
ORA A
JNZ ROOM
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LI HsEMES]
JuP ESS
& ENTRY FOUND ARE THESE PARAMETERS
TEST LDa ABUF
ars A
JZ SWAPS
LHLD BBUF
HOV AsH
ORA | L
<42 SWAPS
Lxl HyEMES2 NGt CAN'T DO
JMP MESS IT - DELETE FIRST
s MOVE FILE NAME TO BLOCK POINTED TO BY FriAD
ROOM LHLD FREAD -
XCHG GISECT POINTER IN DJF
Lxl HsFBUF F1°.7 NAME POINTER IN HsL
PUSH o
MV Co+NMLEN NE#T LENGTH COUNT
Mov23 MOV BeM
STAX 0
INK o
DCR c TEST COUNT
TMP PATCH #]
P+l PoP o RELZTORE ENTRY PTRy MAKE CURRENT
« MA<E FILE POINTED TO BY D+E CURRENT
SWAPS Ll HyFILEO
Myl CoFELEN ENTRY LENGTH
SwAP LDAK D
MoV BeM
MOV M d EXCHANGE
MoV AsB
STAX o
INE o BUMP POINTERS
INX H
DCR c TEST COUNT
JNZ SWAP
* LHECK FOR 2ND PARAMETERs => INITIALIZE NEW
LOA
ORA A
Jz FooT NO SECOND PARAMETER .
* PHOCESS 2ND PARAMETER
LHLD HBUF GET ADDRESS
SHLD ROFP SET BEGIN
SHLD EOFP SET END &
MOV Al 15 ADDRESS ZERO
ORA H
Jz FIL3S YES
FIL30 MV Msl NGN ZERO = SFT ENF
FIL35 ARA &
STA MAXL AND ME&X LINE #
JHP FooT OUTPUT PARAMETERS
FOUT LDA IBUF +&
cPl Arst 15 COMMAND FILES
MVl CeMAXFIL



679
680

682
6B3
120
L1153
(111
687
688
689
&%0
691
692
693
654
bYs
696
697
698
699
100
701
702

LINE
703

T08
709
Tlv
711

713
714
715
Tle
717
Tis

720
721
T2¢
723
724

726
127
T28
129
T3u

T32
733
T34
T35
736
137
738
739
Tul
Tal
Tuz
Tas
Tau
Tas
Tub
TuT
Tus
T49
750
751
15¢
754
754

756

ADOR

Flso
F383

F3as
Fisa
F389
Faac
F380
F350
Fi91
Flg2
F353
F356
Fagr
F33a
Fi39
F39C
F330
F33E
F3sF
F3ao0

Fial
Flna
Flae
F3a7
Flan
F3am
F3ac

F3uF
F3s2
F3B5

F388
Flsa
F38C
Frar
F3co
Faca

Fica
F3c7?
Fica
F3c9
F3aCcA
F3cA
F3ce
F3cF
F300
F3ap1
F3oz
F3pa

ADDR

Flpe
F307

F40R
Fans
F3oC
F3JE
FIE1
F3Ea
F3Es
F3E9
F3Ea
F3ER
FJEC
FIED
FiFo
F3irF]
Far2
F3F3
FIFe
F3rF7
F3Fa
F3FB
F3FE
F3FF
Fang
Fuo3

Fana
F&07
F4na
Fa4n9
Fapa
F40R

F&40E

FaOF

Falo

Fala
Fals
FalT
Fala
Fal9

Fala

R}

El
re

co

B2

A%
0l

oo
5%
0s

al

Al

BE

05

At
Ch

Cé
1.}

59
L

03

He

59
1]
no
52
ns
Fd

FA

> &7

59

[

El

Fd

(Y.}

B3 d& ERROR
F3

Do
Do
0o

F3

F3

Fo

F3
F3
Fo
00
oo
F3

Fl

Fl

Fl

B3 Be ERROR

a0

on
0o

FQ

Fa

Fa

Do

oo

oo

Fo

-
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Jz FouL
FooT Myl Csl
® OQUTPUT THE ® OF ENTIRES IN C
FOuL Lxl HsFILED
MoV AsC
FINE 5Th FOCNT S¢ E COUNT
PUSH H
Lx} DaNMLEN
DAD +]
MOV L AsM
ORA A
JNTZ FooD NJil ZEROs Ox TO OUTPUT
TN H
ADD H
INX H
JINZ FOOD
TNX sP
INX sp v
INX H
Inx H
JMP FEET
® HAVE AN ENTRY YO OUTPUT
FooD PoOP H PTI
MV1 CaNMLEN
FAST MOV BeM LOs) CHARACTER TO B
CALL oute ouTPuT
DCR C
INX H
. JHNZ FAST DO THE REST
* NOW OUTPUT HEGIN=END PTRS
CaLL FOooL 0UT *UT BEGIN
CALL FooL ouUt2UT END
CaLL CRLF ANC C/R
& TEST COUNT» HeL POINTS PAST E'FP
FEET LXI DaFELEN<KM EN=&
DaD D MO¥Z TO NEXT ENTRY
LDA FOCNT
1]} A TET COUNT
JINZ FINE MOke TO DO
RET DONET T
® OUTPUT NUMBER POINTED TU BY & L
® ON RETs HsL POINT 2 WORDS LAYR
FLOL CaLL 8Lkl SPACE
INK H
MOV AoM
oex H
PUSH H
CALL HOUT ouT2uT
POP H
Hov AsM .
INK H
INK H
PUSH H
CALL HOTB oUTPUT
MICROTEC MACRO A' "EMBLFR VER J.1 PAGE 14

RESTORE HsL

RY FOUND wI™H ADDR

BDDT OF ENTRY.

CLAIM NO FREE ENTRIES
COUNT OF ENTRIFS
TARLE ADDRESS

TES, STRINGS
SAv: FLAG

GET ROFP
EV-TY ENTRY? .

TEST OTHER wORD

NOPE=GN TEST FOR MATCH

HsL GET MIDDLE OF FREE FNTRY

MO
SAy”

TO REGINNING
ADDR

SET1 FREE ENTRY FOUND
RE: TORE INTERIM PTH

POF H
RET
® SEARCH THE FILE DIRECTORY FOf THE FILE
® WHOSE NAME [5 [N FBUF,.
® RETURN IF FOUNDs ZERO IS OFF. Hy. POINT T
® ENTRY WHILE SEARCHING, ON EV
* JERUs SET FEF TO > 0 AMD FREe T2 TaF
-
FSEA KRA A
STA FEF *
Myl BaMARFIL
Lxl D+FILED
FSELOQ Ll HyFBUF
Myl CoNMLEN
CaLL SEAR
PUSH PSwW
PUSH D
LDax D
URA A
JnZ FSE20
IHR D
LDAX o
oRa A
JNZ FSEZD
ACHE
Lxl Da=NMLEN=]
DAD o
SHLD FREAD
oV AsD
STA FEF
POP H
PSw

POP
& MOVE TO NEAT ENTRY

UNJUNE STACK

FSELS Lxi OL.FELEN=NM. 'N

nag 1]

ACHG NEXT ENTHY 40DR IN DE

DeR B TEST COUNT

k7 DONE, < = =NOPE

FSELD TRY EXT

* ENTRY WASN'T FREEs TEST FOR W T1H “
FSE20 PP H

FOP PSW

INE FSELS 1F ZE~0 CLEAR, NO MATCH >
* ENTRY FOUND

De=NMLEN BACKL *

DAD o Hel FUINTS TO FNTRY

OV AsD

ORA & © CLEA: ZERD

RET THETIOALL
-
-
* OQUTPUT ERROR MESSAGE FOR JLLEG . COMMANG
-
wHAT CaLL CRLF oL CRLF



LINE ADDR B1 B2 B3 B4 ERROR : MICROTEC MACRO ASSEMBLER VER 3.1 PAGE 15

757 F41D0 2?1 26 Fa& wWHA1 Lx1 HyEMES MESSAGE ADDRESS

758 Fa20 €D 13 F2 MESS CALL SCRN i

759 F423 €3 IF Fo JMP EOR

T80 a -

T6l F426 57 4B 4] S& EMES DATA AVWHATTY

Tol FeZA  3F :

763 Fé28 oD DATA 13 CARRIAGE RETURN

Te4s FazC 4f 55 4C &C EMES] DATA ATFULL"#13

763 F&30 oD i e

T66 Fa3l &F &F 20 &€ EMES2 DATA o ATND NO's13

764 F435 4F oD .
" 768 .

169 -

710 ® CALL ROUTINE TO ENTER DATA INTD MEMORY

771 ’ * AND CHECK FOR ERRUR ON RETURN

772 -

7173 & THIS ROUTINE 15 USED TC FNTER DATA YALUES INTO MEMORY,

174 ® EACH VALUE I5 ONE BYTE £HO IS WRITTEN IN HEXADECIMAL

775 * VALUES GREATER THAN 255 wlLL CAUSE CARRY TO BE SET

176 # AND RETURN MADE TO CALLING PROGRAM

777 .

778 F437 €D 93 F2 ENTR CALL VCHK CHECDK FOR PARAMETERS
TTS Fa3h CD w& Fu CaLL ENTS LE

THU F43D DA JA Fa ¥ o] WHAT !

7Bl F440 CD At FO CALL CRLF

782 F443 €9 RET

783 . . ,
Thu . .

785 Fa4s 00 2F EEND EQu At/ TERHINATION CHARACTER
TEE  Fa4s €D 46 FO ENTS CALL CRLF

787 F447 €D 25 FO caLL READ READ INPUT DATA

TBB Fa4h 21 AC DO Lxl He 18UF SET LINFE POINTER

789 FasD 22 72 00 SHLD PNTR SAVE POINTER

790 FaS50 CD FE FO ENT] CALL 2BUF CLEAR BUFFER

791 f4s3 cp F7 F8 caLL SBLK SCAN TO FIRST VALUE

79¢ F456 DA 44 Fo c ENTS JUMP [F CR FOUND

793 Fu59 FF 2F CcPI EEND

794 Facfa CB RZ RETURM (CARRY IS ZERO)
795 F45C - CD S8 F@ CALL ALPS PLACE VALUE IN BUFFER
796 FuSF 78 MoV A48 ' GET DIGIT COUNT

797 F4s0 FE 03 cPl 3 t CHECK NUMBER OF DIGITS
798 F4s2 3F cMe

79% F4s53 DA RC RETURN 1F MORE THAN 2 DIGITS
800 F464 0] 54 DO Lxl By ABUF CONVERSION ADDRESS

801 F4s7 CD 4% F1 CALL AHEX CONVERT VALUE

B02 Fu4sA 08 RC ERROR IN HEX CHARACTER
803 F4bB TN MOV Asl

804 F48C 24 45 LD LHLD BBUF FETCH MEMORY AODRESS
BOS F4eF 77 MOV My A PUT IN MEMORY

B80S F470 CD Ok F2 CALL ACHI INCREMENT MEMORY LOCATION
BOT F473 C3 S0 Fa JMP ENT] ’

eos s

BOY .

810 c e
LINE AODR P1 B2 83 B EHROR MICROTEC MACRO ASSEMBLER VER 3,1 PAGE 16
81l ® THIS ROUTINE 15 USED TO ENTER LINES INTO THE FILE

Blz ® ARFA, THE LINF SUMEER 1S FIRST CHECKED TO SEE IF IT IS

813 ® A VALIO NUMBEH (0000=9999). WNEXT IT IS CHECKED Tn SFE IF IT IS
Bis ® GREATER THAW THE WAXIMiM CURRENT LINE NUMBER., IF [T IS THE NEW
&15 © LINE IS INSERTED AT THE END OF THF CURRENT FILE AND THE MaX1MuM
dle # LINE NUMBER [S UPDATEL aS wELL &S THE ENU 0OF FILE POSITIONM
817 @ LINE NUMBERS THAT ALREADY EXIST ARE INSERTED INTO THE FILE AREA
Blé ® AT THE APPMOPRIATE PLACE AND ANY EXTRA CHARACTERS IN THE OLD
aly # LINE AKE DELETED

820 .

821 F&76 0F 04 LINE MV Crte NO OF DIGITS TO CHECK
822 F478 21 &b 0O Ll Hy IHUF=1 INITIALIZE ADDRESS

B2l Fe41R 23 LIcx TN H

B2w FaTC TE MOV KoM FETCH LINE DIGIT

825 Fa4rn FE 30 (43} arge CHECK FOR VALID NUMBEHW
826 F4TF DA 1A Fu 1JC WHAT .

B27 F4BZ2 FF 3a (4231 LIRS ]

Bed  FaBa D2 1A Fa JNC wHAT

829 F4RT 0O DCR c

830 FaBa C? 7Y F4 INZ LICK

B31 F4mY 22 50 DO SHLD ADDS FIND ADDRESS

832 F4RE 11 OC DO LxI DyMAXL+3 SET ADDRESS

833 F491 €D 5o FS CaLL coso

834 F494 DP HI F4 JNC NSR

815 ® GET HERE IF NEW LINE 15 GREATER THAN MAXIMUM LN

836 F497 23 INK H .

B37 Fu98 (D 46 FS CALL Lon™ GET NEW LINE NUMBER
B3B8  F498 21 NnC 0O Lxl HyMAXL+3

839 Fu49E €N &E FS CALL SToM MAKE IT MAXIMUM LINE NUMRER
Bau Fual 11 &8 0D Ll Os [BUF=]

Bal réas 2a 07 DO LHLD EOFP END OF FILE POSITION
842 Fuav 0f 01 Myl Cel )

843 F4a9 CO 3& FS CALL LMOV PLACE LINE IN FILE

Ba4s F4aC T1 SEOF MOV Wel END OF FILE INDICATOR
B45 Faap e 07 DO SHLO EoFP END OF FILE ADDRESS
Bub F430 €3 IF FU JuE EOR

e ® GET HEHE IF NEW LINE MUST BE INSERTEN INTQO ALREADY EXISTING
Bub ® FILE AHEA

849 F4R3 CD 08 F5 INSR CaLL FIN] FIND LINE IN FILE

850 F4Bs 0FE 02 HVI C:2

451 F48A8 Ca AC Fs Jz EQuL

852 .F4sm (0 OCR c NEW LN NOT EOQUAL TD SOME OLD LN
B53 F4dC «h EuuL MOV BaM

854 f4RD 29 (1o H

BSS F&4RE 34 D2 My 1 M2 ROVE LINE INDICATOR

856 Faco 27 &£ Du SHLD INSP IMSERT LINF POSITION
57 F4C3 38 AH DO LOA 1BUF=1 NEW LM COUNT

#5b  FaCs €U ocR c

B5Y FaCT Ca& 0l Fa JZ LT MEW LM NOT = OLD LN

860 Fuca 90 suB [} COUNT OIFFERENCE

861 F4CH CA Fu Fa J7 ZERD LINE LENGTHS EQUAL

gb2 FuCE D& E& Fa Je 6T

863 ® GET RMERE IF NO ©F CHARS IN OLD LINE ! MO OF CHARS IN NEW LINE

a6 @ OR NEW LINE NUMEER wAS MOT EQUAL TO SOME OLD LINE NUMHEER



LINE

865
Bbb
a8’
868
863
870
871

873
B«
875
"8T6
817

879
Beo
sul
Baz
B8B83
-2
B85
LL1
&a7
&u8
asy
B3y
B89l
CLrs
893
894
LLE]
896
as7
8yd
B9Y
Suo
901
902
903
1T
S05
906
o7
908
909
9lu

gl
913
9le
91%
916
917
918

LINE

91y
v2u
97l
L EL

G924
§7n
92t
gt
928
Yed

930

931
Y3
933
93a
935
936
§37
938
939
Y40
941
Yu 2
LT
Yuis
945
Jut
Yaui
Yan
Py
95U
951
95
¥5a
954
5h
-1
957
95k
Y59
960
Snl
962
LK
Gou
Yobh
G968
L1
Yod
G969
910
971
972

ADDR

Fapnl
FaDa
Fans
Fapde
Fang
Fanc
F&4DE
FaE]

FaEa
F4ES
F4Es
FUET
F4ER
F4EB
F4EC
FWEF
F4F]

Fara
F4F?
Farg
Fara
F4FD
F4FF
F502

F505
FS08
FSo8
FSOE
F511
FS12
518
F516
FS18
FS1R
FSIE
FSIF
FS20
FS21
F524

F527
F5z8
Fo2a

ropR

FS2a
Fo2C

F52F
F530
FS31
FS5ag
F533

FS3a
F535
F53n
FS17
538
k539
Fb3a

FS3D
F53E
FSIF
FSan
Foe]
FS5a42
Fo43

FSa6
F5a7
FSaA
FS549
FSua
FSuB
FSuC
FouD

23

BE

R

co
€1

85
&F
nn
L
cs

1a
13

ca
7T
23
c3

14
18
kG
(o}
77
23
cl

s
23
Lt
Z3
L
23

cs

B2
o7

2F
ar
02

Fa

2F
ETS
ar

ae

#]

e

iF

LY

g5 )

B) ba ERROR
Do
FS
oo

FS
Fa

F5
FS

Du

£ no

Do

Fs
Fo

ng
na
oo
FS
no

F5
Fua

F&
FS

B3 v ERROR

Fo

Fa

FS

-
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LT LHLD EOFP END OF FILE ADDRESS

LY DaH i

Moy EsL

CALL ADR MOVE TO ADDRESS

SALD EOFP NE® END OF FILE ADDRESS

MYVl Cs2

CALL RMOY OPEN UP FILE AREA

Jup 2ERD
¢ GET HWERE IF NO OF CHARS 1IN OLD LINEs NO OF CHARS IN NEW LINE
Lo cHA .

INR A COUNT DIFFERENCE

MOV GaH

L EsL

CALL ADR

XCHG i

CaLL - LMoY DELETE EXCESS CHARACTERS IN FILE

MVI Myl E=0=F INDICATOR

SHLD EOFP E=0=-F ADDRESS
® GET HERE TD INSERT CURRENT LINE INTO FILE AREA
7RO LHLD INSP INSERT ADDRESS

Myl My ASCR

INX H

Lxl Dy IBUF=] NEW LINE ADDRESS

MV : Cl CHECK VALUE

CALL LMoY ” PLACE LINE IN FILF

JMP EOR

-
e .
® THIS ROUTINE IS USED TO FIND A LN IN THE FILF AWEA

® WHICH [5 GREATER THAN Ow EOUAL TO THE CURRENT LINE NUMRER
-

F.ND Lxy Hy ABLIF+3 BUFFER ADNRESS
SHLD ADDS SAVE ADNRESS
F' Nl LHLD BOFP BEGIN FILE ADDRESS
Fly CALL €01 CHECK FOR END OF FILE
XCHG L
LHLD ADDS FETCH FIND ADDRFSS
XCHG
My 1 Ast
CALL ADR LN ADDRESS
CALL coMO : COMPARE L INE NUMRFRS
RC
rZ
Fiz MOV BeM
CaLL ADR NEXT LIME AUDRESS
JMP FI1
-
-
® THIS HOUTINE CHECKS IF THE CURRENT ANDRESS
® WHEN SEARCHING THROUGH THE FILE AREA IS THE END OF FILE
-
EGF INX H
(0 MYV Al E=0=F INDICATOR
cHP Ll *
MICROTEC MACRU ASSEMBLER VER 3.1 PAGF m
RNZ
Jmi EOR
-
-
* THIS ROUTINE 1% USED TO AND A VALUE TO AN ADNRESS
* ZONTAINED IN REGISTER Hel
-
Al ADD L
MOV Led
RNC
INR H
RET

-

-

* HIS ROUTINE WILL “OVE CHARACTER STRINGS FROM ONE LOCATION

® (F MEMOHRY TO ANOTHER

® CHBRACTERS ARE MOVED FROM LOCATION ADDRESSED AY D.E 70O LOCATION
* ROJRESSED BY HelL. &NNITIONAL CHARACTEWS ARE MOVED BY

* INCREMENTING MEMORY UNTIL THE CHARACTER IN WEGISTER C IS FETCHED
-
1

MoV LDax o FETCH CHARACTER
InN% 1] TNCREMENT FETCH aADDWESS
Lup [ TERMINATIUN CHARACTER
RZ
Lol L TY STORE CHAHACTER
TN H INCREMENT STORE ADDRESS
JNE - LHOV
-
-
* TAlS ROUTINE 15 SMMILAR TU ABOVE EXCFPT THAT THF CHARACTER ANNRFSS

* IS DECREMENTED AFTER EACH FETCH AND STORE
.

HMCY LDAX 0 FETCH CHARACTER
oCcx n DECREMENT FETCH ADDRESS
Cwmp (o TEHMINATION CHAHACTEW
Rz .
MOV Ma A STORE CHARACTER
2] § H DECREMENT STORE ANDRESS
JupP RMOY
-
- .
® TH15 ROUTINE 15 USED TO LOAD FOUR CHARACTERS FHOM
* MEvIRY [NTO REGISTERS
-
LODH~ Moy Baw FETCH CHARACTER
INX -
MoV CaM FETCH CHARACTE®
THx H
MOV Dam FETCH CHARACTER
INX H
MoV Ewm FETCH CHARACTER
RET



LINE
973

9715
976
977
978

980
981
s82
S83

985S
G866
987
988

990

991

992

993

994

995

g56

997

998

995
100U
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
01l
1012
1013
1014
1015
i0lée
1017
1cl8
1019
1020
1021
1022
1023
1024
1025
1026

LINE

1027
1028
102%
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1043
1046
1067
1048
108y
1050
1051
1052
1053
1054
1055
10586
1057
1058
1059
1060
loel
1062
1063
1064
1065
1066
10867
1068
1089
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080

ADDR

FSsE
F54F
F550
F551
FE52
F553
F554
F555

FS56
FSs8
FS5A
F5s8
FS5C
F550
F580
FSel
FSe2
FS63
FS64
FS6T
FSe8

FS&0
F568
FS&C
FSBE

FS711
F574
F575
FS16
FST7T
F578
F578

AGOR

FS7C
FS70
FSTE
FSTF
F5a1

FSA4
FSa7
FSBA
F5ag
FERE
F591
FS94
F556
FS$8
F539
FS94

F53D
FSag
FSA3
FSas
FSa9
FSag
F3AE
FSKF
(5111
FSE2
F584
Fsa6
fsas
F5sa
Fs3c
FSag
FSCO
FSC1
FECs
FSCe
FBCY
FSca
F5CD
FSCE
Fs3ol
FSo2

F505
FS07
FS08

B] B2 Bl Bé ERROR

0E
14
o6
c3

0l

04

61

5B

04

0l
5C

(13

RZ

ao
17

F5

FS

F5

Fs

) B4 EHROR

FO
FS

Fe

Fo
FS

FS

Fe
Fo
]
Fl

oo

FS

Fo
FS
Fl

FS

MICROTEC MACRO ASSEMBLER YER 13,1

® THIS ROUTINE STORES FOUR CHARACTERS FROM REGISTERS
® INTD MEMORY

-
STOM

MOV
DCR
MOV
ocx
MOV
DCx
HOV
RET

M E
H
MaD
H
MsC
H
B

STORE CHARACTER
STORE CHARACTER
STORE CHARACTER
STORE CHARACTER

THIS ROUTINE 1S USED TO COMPARE TWO CHARACTER STRINGS
ON RETURN ZERO FLAG SET MEANS BOTH

STRINGS APE ECQUAL.

CARNY FLAG & 0 MEANS STRING ADDRESSED

BY O+E WAS GREATER THAN CR EQUAL TO CHARACTER STRING
ADORESSED BY HalL
-

-
-
-
® OF LENGTH &,
-
-
-

COoMO

col

coz

Osssen

oMl

LN N

NORM

NOR1

Lol BB

18T

LISl

-
# TH1S ROUTINE IS USED TO
L

PROM
PRO1

PROZ

PRO3

DLAY
DLA]L
DLAZ

Myl
MVI
CRA
LDAX
SRB
J7
1NR
bcx
pcx
ocr
JNZ
DCR
RET

Myl
LDAX
sul
JHP

CaLL
ARA
(L]
RZ
CHP
CNZ
RNZ

L
MOV
MoV
Myl
JuP

CaLL
CaLL
INX
CALL
CALL
CaLL
N
ANT
RNZ
INK
JHP

CaLL
CALL
LDA
CaLL
Myl
LHLD
MOV
out
oV
ouT
My ]
ouT
CaLL
XRA
ouT
IN
cup
J2
My ]
CaLL
bCR
el
FET
CaLL
RC
JHP

Myl
KRA
OCR

Byl
Cre

Code
[+]

1
core1

LODM
A
B

E
STOM

EQUAL COUNTER
STRING LENGTH
CLEAR CARRY

FETCH CHARACTER
COMPARE CHARACTERS

PAGE

INCREMENT EQUAL COUNTER

-~

THIS ROUTINE 1S SIMILAR TO THE ABOVE ROUTINE EXCEPT OM
RETURN CRRRY FLAG = 0 MEANS THAT CHARACTER STRING ADDRESSED
BY D+F 15 UNLY GREATER THAN STRING ADDRESSED BY Hel

STRING LENGTH
FETCH CHARACTER

THIS ROUTINE WILL TAKE ASCI1 CHARACTERS AND ADD ANY
NECESSARY ASCI1 ZERDS 50 THE
ASCI1 WALUE

RESULT IS A & CHARACTER

LOAD CHARACTERS
FETCH & ZERO

STORE VALUES

MICROTEC MACRO ASSEMBLER VER 3.1

E+D
DsC
C+B
ByATODY
NOR1

CRLF
FIND
H
SCRN
CRLF
EOF
SwWeH
ER0

H
LIsl

YCHKE
CRLF
BBUF
HOTE
D3

BaUF
AsL

PADO
AgM

PLAS
Ay 2

PCTO
DLAY
A

PCTO
POAL

L
PRO3
Bealt7r
ouTa
D
PROZ
ACHK
PROY
Es150
A

A

HORMALIZE VALUE

THIS ROUTINE IS USED TO LIST THE CONTENTS OF THE FILE
AREA STARTING AT THE LINE NUMRER GIVEN IN THE COMMAND

FIND STARTING LN
OUTPUT LINE

END OF FILE
READ SWITCHES

PROGRAM A 1702A PROM

CHECK FOR PARAMETER

GET ADDRESS (LOW)
QUTPUT ADDRESS
NUMBER OF ATTEMPTS
GET ADDRESS

GET DATA
QUTPUT TO PROM

ENABLE PRUOGRAMMER
S00 MSEC DELAY

GET & ZERO

DISABLE PROGRAMMER
READ DATA

COMPARE DATA

EFROR INDICATOR

MUMEER OF ATTEMPTS
THY AGAIN

FINA| ADORESS

RETURN 1F FINISHED
NEXT LOCATION

GET A ZEROD (25/)

PAGE

en



LINE

1081
1082

1087
1088

1082
1093

1108
1109

1113
1114

1119
1120

1125
1128

113«

LINE

1135
1138
1137
1158
1139
1140
1141
1142
1143
11Gs
1145
114t
11arl
1148
1149
115v
1151
1152
1153
1154
1155
1156

1160
118l

1167
11e8

1173
1174

ADDR

FSD9
F50C
FS0D
FSED

FSE1
FS5E&4
FSET
FS5EA
FSED
FSEE
FSEF
FSF2
FSFS
FSFA
FSF9
FSFC
FSFF
Féo2

Féo0s
F&0B
F60A
L-1:]
FBOE
FooF
Fo1l
Falz2
Fel3
Fola
Fel1s
Féls
F&)s
F&18
F&lcC
F61D
F61E
Fez1
Fezz
F&23
Fb2a
FE25
Foegs
Feay
F&2A
F&28
F62C
FE2F
Fe&3o

FIDR

Fo13
F&36
¥639
F&34
Fo38
Fe3c
F63F
F&u2

F643
Féun
F&49
Fouh
Fé4D
F6uF
FES2
Fes55
F&657

F65R
Fo58
FBSE
Fb5F
Foa2
FBAS
FobHE
(L-2-1:]
FesD
F&TO
FET1
FbTa
F&TS
F&78
Fe78
F&TE
Feal
FoRa
Feat
FERA
F&AD
F&aE
Feun
Fe33
FhI4
Fu9s
Fos8
Feaa
F&30
F&aF

B2
o]}
or

93
05
4E
61
FS
S@
oc

“E
43

o7
0l

05
ol

oo
kLY

3 F

30

82

nc
4E

B3
F5
F5

Fé

Fé&

Fe

Fa

Rl

on
FS

eF F6&

ng

BE
a7

(-1 3

=L

D
Fs
FS
oo

FS
oo

Fe
0o
Fé
Do
no
no

Fo

oo
Fo

F5

dé ERROR

B4 ERROR

(=0 B N NN

ELL

DELL

JINZ
DCR
JNZ
RET

CALL
CALL
SHLD
LxI
MOV
ORA
JNZ
LxI
SHLD
XCHG
Lxl
CaLL
LHLD

JC
* GET HERE IF

DEL2

DEL3

DEL4
DELS

SHLD
Myl
KCHG
LHLD
XCHG
MV
bcx
MOV
suB
MOV
S88
Myl
JC
DER
DCx
cHp
JNZ
oCx
MOV
SuB
MOV
SR
JC
cHP
INX
INX
JI
INK
CaLL

Lx1
CaLL
RET
CHP
XCHG
JNZ
STA
KET

* GET HERE IF

NOWH

NUV]

IN

8 8% 0N

S5

ASH4

ASHMS

ASM3

ASM]

CaLL
cz
ACHG
LHLD
HV]
CALL
SHLD
LA
RET

THE FILE

caLL
LDA
ORA
JINZ
LHLD
SHLD
LDA
cPl
JNZ
XRA
STA
XRA
5TA
STA
LHLD
SHLD
LELD
SHLS
LHLD
LKl
MOV
cet
J2
XCHG
INX
Lx1
My
CaLL
Myl
CALL

MICROTEC MACRO ASSEMBLER ¥
DLA2
E
DLAL

© VCHK
FIND
DELP
HiABUF 7
AsM

A

DEL1
HyABUF +3
AODS

HeMAXL+3
Como
DELP
NOVR
DELETION DELETION INVOLVES
EOFP

Msl
BOFP
8413
H
AL
E
AsH
v]

Ay ASCR
DEL&
B

H

L]
DELZ
H
Al
£
AsH
D
DELS
L]

H

H
DEL3
H
LODM

MICROTEC MACRO ASSEMBLER VER 3.1

HaMAXL*]
STOM

DEL3=1
MAXL

DELETION IS IN MINDLE OF F
FIl
F12

DELP
Cl
LEOY
EOFP
Myl

RREA

VCHE
ABUF «&
A

ASML
BBUF
BBUF «2
1BUF+&
ATEY
ASKS

L
AzAR
A
NOLA
Pasl
vaur
AsSPC
BCF?
APNT
APNT
SPyAREA«IB
LIL

1
EASS

D

He OBUF
Ay» [AUF=5
CLER
CsASTH
LMoV

ER 3.1 PAGE

THIS ROUTINE 1S USED TO DELETE LINES FROM THE FILE AREA
THE REMAINING FILE AREA IS THEN MOVED IN MEMORY SO THAT
THERE 1S5 NO EXCESS SPACE 1IN MEMORY

CHECK FOR PARAMETER
FIND LINE IN FILE ARER
SAVE DELETE POSITION

CHECK FOR 2ND PARAMETER
SET FLAGS

USE FIRST PARAMETER
SAVE FIND ADDRESS
COMPARE LINE NUMBERS
LOAD DELETE POSITION
END OF FILE
CHANGE E=0-F POSITION
SET E~0O=F INDICATGR
GET BEGIN FILE ADURESS
SET SCAN SWITCH

DECREMENT, FILE ADDRESS
CHECK FOR BOF

LOOK FGR CR
DECPEMENTED PAST BOF

FIND HEW MAX LMW

END OF PREVIOUS LINF

LOAD NEW MaX LN

BAGF

SET AODRESS
STORE NEW MAX LW

CHECK SWITCH

MAKE MAX LN A SMALL NUMAFW

ILE AREA
FIND END OF DELETE ARESR

NEXT LINE IF THIS LN 15 ENUAL

CHAR MOVE TO POSITION
MOVE TERMINATOR
COMPACT FILE AREA

SET EOF POSITION

SET EOF INDICATOR

STARTING HERE [5 THE SELY ASSEMBLER PROGRAM
THIS PROGRAM ASSEMILES PROGRAMS WHICH ARE

CHECX FOR PARAMETER
GET 2ND PARAMETER
CHECK FOR PARAMETERS

FETCH 15T PARAMETER
STORE INTO 2ND PARAMEIER
FETCH INPUT CHARACTER
ERROR ONLY INDICATGR

SET FOR ONLY ERRORS

SET ERROR SwWITCH

GET A ZEROD

INITIALIZE LABEL COUNT

SET PASS INDICATOR

FETCH ORIGIN

INITIALIZE PC

GET START OF FILE

SAVE RDDRESS

FETCH LINE PDINTER o
no

FEYCHM CHARACTER

EHD OF FILE

JUMB TF END OF FILE

INCREMENT ADDRESS
BLANK STRRT ADDRESS
BLANK END ADDRFSS
BLANK OUT BUFFER

5TC® CHARACTER

HAOVE LINE INTO RUFFER

21
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1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1260
1241
1242

ADDR

Féaz
Féa3
Féas
F6AT
Féaa
FeaAR
F6AFE
Fes}
Féa
Fea7
F&aA
F&8D

F&co
FéC3
FéCu
FeCT
FGCA
Fecc
FeLn
F&Do
F&D3
F&D6

F&07
FeDA
Fepo
FEED
FeE3
FBE&L
FeEG
FGES
FeEB

F&EC
FOEF
F&F2
F&FS
FoFg
F6FR
FBFD
Flo0
F7o1
F102
F703
F704

ADDR

Flos
F7o8
F7o09
Floc
FT0F
FT10
FT11
FT14
F715
FTia

FT19
FlIC
FT1F
Flz22
F125
Flet
FTz2a
FTeo

FT30
F733
F13e
F73s
F1a7
F1ag
F73a
F738
FT3E

FT3F
Flu2
FTu3
Flog
FTa?
Flua
FlaD
Fl4F
F152

FTs5
F757
F158

F7s8
F75E
Fisl
F1&3

3
c?
3a
FE

21
co

€9

B2

“E
70

Bé&
o7

99
BE
co
87

BA

co
A0
20

BE
113
13

oA

L)
e
cy
05
54

BZ
oo

2 oC

&F

6E
74

20

3a

2 T2

B3 Bé EWRL (

Do
oo

Fé
Fé

FT"

oo
F&
Fe

oo
F&
Do

Do
Fo
Fe

Fo
oo

oo

F7

k]
F7?
Do

no
Do

Fu
FB
F&
FH

Fa

Fa
Fa

Do

Do

Fa

F7
F7
F7

F7
F8

Fa

iR
oo

g4 ERF

R’

MICROTEC MACRO ASSEMBLER VER 3,1

MOV
ACHG
SHLD
LDA
ORA
JNZ
CaLL
JMP
CALL
LXI
CaLL
JuP

ASM2

HaC

APNT
PASI
A

ASM2
PAS]
ASM]
PAS2
-HyOBUF
AQUT
ASM]

PAGE 23
PLACE CR IN BUFFER

SAVE ADORESS

FETCH PASS INDICATOR
SET FLAGS

JUMP IF PASS 2

OUTPUT BUFFER ADDRESS
QUTPUT LINE

IT (HECKS WHETHER ALL LINES ARE PRINTED OR ONLY THOSE

wWIiTH

-

AOUT LDA AERR

. ORA A
JNZ Apul

LUITE] LDA 0BUF+18
CPI AY 1
RZ

A0U1 LxI Hy OBUF
CaLL CRLF
CALL SCRN
RET

-

* PASS | OF ASSEMBLER.

-

PAS] CaLL Z28UF
STA PasI
Ll Hy IBUF
SHLD PNTR
HOV AgM
CPI ar
J2 OPC
CP1 Aver
RZ

-

* PROCESS LABEL

-
CALL SLag
JC oPs
J7 ERRD
CaLL LCHK
JNZ oPS
MV] CosLLAB
Lxl He ABUF

MLAB MOV AvM
STAK D
Inx D
INX H
DER c

MICROTEC MACRD ASSEMBLER VER 3,1

JINZ

KCHG

SHLD

LDA

Moy

INX

LDA

MOV

Lxl

INR
-
* PROCESS OPCODE
L]
oPc CALL
CaLL
Jec
CALL
cPI
Je
JNZ
JuP

® THIS ROUTINE CHECKS THE

* OR A CULON=

-

LCHK LHLD
MoV
cPl .
RZ
CrI
HNZ
INX
SHLD
RET

.
* PROCE: ANY PSEUDD
.

PEU) ALL
L 0ax
.4
.z
e
WFo
c1
il

® LG Ow PTTubDOsOP

ACO] My T
LA

JHP
* DO OR” PSEUDO=0P
ORGL CaLL

LDA

crl

RNZ

HMLAB

TARA
ASPCe+1
LI

H

ASPC
Mk
HaNOLA
L]

ZBUF
SBLK
OERR
ALPS
At 0
oPCD
OERR
oPCD

PNTR
AyM
A 1

Avgo

L
PNTR

*
® THI® ROUTINE 15 USED TO OUTPUT THE LISTING TOR AN ASSEMBLY
-
LJ ERRORS DEPENDING UPOM THE ERROR SWITCH

FETC!: ERROR SWITCH
SET FLAGS

OUTPUT ALL LINES
FETCH ERROR INDICATOR
CHECK FOR AN ERROR
RETURM IF NO ERROR
OUTPUT PRUFFER ADDRESS

QUTPUT LINE

USED TO FORM SYMBOL TeuLE

CLEAR =UFFER

SET Fiwx “ASS ]

INITIAL TZE LINE POINTER
SAVE Eii k7SS

FETCH CiiduCTER

CHECK FOR A BLANK

JUMP TF MO LABEL

CHECK ""K COMMENT
RETURM 1% COMMENT

GET aND CTHECK LABEL

ERROF ]/. LABEL

DUPLIZATE LABEL

CHECh SARACTER AFTER LABEL
ERROR [F NOD BLANK

LENGTH OF LABELS

SET BLU FER ADORESS

FETCH ~IXT CHARACTER

STORE N SYMBOL TABLE

DECREMENT COUNT

PAGE 24

SAVE T:73LE ADDRESS FOR Eau
FETCH F7 (HIGH)
STORE i TABLE

FETCH PC (LOW)
STORE IN TABLE

INCREME T HUMBER OF LA&BELS

ZERQ anw NG BUFFER

SCAN T _PCODE

FOUND L. RIAGE RETURN

PLACE CFeODE IN BUFFER

CHECK ©0 ALANK AFTER NPCODE
CR AFTER " PCODE

ERROR IF 0 BLANK

CHECK OPCODE

CHARACTER AFTER A LABZ.. FOR A BLANK

GET CH&RACTER AFTER LABEL
CHECK FOR A BLANK
RETURN IF A BLANK
CHECK FOR A COLON

SAVE POINTER

OPS THAT NEED TD BE IN PASS 1

SBLK
o]

A

0RG1
DATL
ECUl
S

RES]
EASS

Ce2
A
OCN1

ASCN
QBUF+18
Av v

SCAN TO OPERAND
FETCH VALUE

SET FLAGS

ORG OPCODE

DATA STATEMENT
EQU 0OPCCODE

RES OPCODE
JUMP IF END

2 BYTE INSTRUCTION
GET A& ZEWD
ADD VALUE TO PROGRAM COUNTER

GET COPERAND

FETCH ERROR INDICATOR
CHECK FOR AN ERRDA

IF ERROR DON'T CHANGE PC



LINE

1297
1298

1302
1304

1324
132«
1325
1326
1327
1328
132%
1330
1331
1332
1333
1334
133>
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1348
1347
1348
136y
1350

1358
1359
1360
1361
1362
1363
1364
1385
1366
1367
1366
1369
1370
1371
1372
1373
1374
1375
1376
1317
1378
1379
138y
1381
13682

1383,

1384
1385
13b6
1387
1384
1389
1390
1391
139¢
1393
1394
1395
1396
1397
1398
1399
1400
1401
1a02
1403
1404

ADDR

FT164
FT167
Fisa
F1sC
FT6D

FT70
F773
F176
FT178
F1718
FT7C
FITF
F780
Fiel
FiB2

F785
F78a
F789
FT8a

FT8D

F190
F7593
F736
F195
FT3a
F75D
F7a0
F7a3
FTa6
FTas
FTac
Frn
FTAF
F732
FT1B4
F1as
P 788
FTag
F7BE
F7cl

Fica
FTcs
FTce

RDE 2

F7C9
FIcc
Ficn
FicF
F722

F705
F70A

FTDH
FIDE
FT0F
FTED
FTe3
Flta
FTET
Flza

F7EH
FIEE
FTEF
FIF1

FIFa
FIF7
Flra
FTFC
FTFD
FTFE
FBOL
Fenz
Faus
Ftose
Fs07
FEOR
FEOY
FBoA
Feod
FBOE
FHOF
FBle

FBl3
FBl16

Fa17r
Fala
FBl1D
FBIE
F8IF

1a

Ca

El

Fa
EN
FE
na
ce

co
cs

co
Ca
T0

ca

Az
HE
aC
29
78

TA
AC

B2
&C

c7
TA

ET

6E

sE
+F
22
6E
22
74
FE
I
20
19
A
oA
30

&5
1y

Fa

r2
EH
ns
(-}

c7
55

7

E2

He

ul
CF

77
Al
0

wE

17
LT

36

B3
oo
oo
FT

FB
Do

FC
oo

Fe

Fis

FT

Fa

Do
no
F2
oo
Fz2
oo
Fo
ou
Do

FT

FT

CE
5
F7
FH

F8
FT
FB

oo

no

Fo
no

]

20

Do

00

Fi

Fu
FC

Fa

H4 ERROR

Ba EREUR

MICROTEC MACRO ASSEMBLER VER 3.1 PAGE 25
SHLD ASPC STORE NEW ORIGIN
LDA 18UF GET FIRST CHARACTER
crPl ar 0 CHECK FNR LABEL
RZ HO LABEL
Jmp EQuUS CHANGE LABEL VALUE
* DO EQU PSEUDO=-OP
EGU] CALL ASCN GET OPERAND
LDA 1BUF FETCH 15T CHARACTER
cPl ' CHECK FOR LABEL
JI ERRM MISSING LABEL
EQuUS XCHG 5
LHLD TABA SYMBOL TABLE ADDRESS
MOV MaD STORE LABEL VALUE
INX H
MOV MsE
JMP AOU2 OUTPUT IF ERROR
+ DO DS PSEUDO=OP
RES1 CALL ASCN GET OPERAND
MOV HaH
MoV CiL
JMP RES21 ADD YALUE TO PROGRAM COUMTER
-
® DO DA PSEUDO=OP
DAT1 JHP 0P

® PERFORM PASS 2 OF THE ASSEMBLER
-

PASZ Lxt Ha OBUF SET QUTPUT BUFFER ADDRESS
LDA ASPCe] . FETCH PC (HIGH)
CaLL BINH+3 CONVERT FOR OUTPUT
INX H
LDA ASPC FETCH PC (LOW)
CALL BINH+3 CONVERT FOR OUTPUT
SHLD OIND SAVE OQUTPUT ADDRESS
CALL ZRUF CLEAR RUFFER
Lxi Hy [BUF INITIALIZE LINE PNINTER
PARL SHLD PNTR SAVE POINTER :
MOV AsM FETCH FIRST CHARACTER
cPl At 4 CHECK FOR LABEL
JZ oPC GET OPCODE
CcPl Ater CHECK FOR COMMENT
RZ RETURN IF COMMENT
CaLL SLAB SCAN OFF LABEL
JC ERAL ERROR IN LABEL
CaLL LCHK CHECK FOR A BLANXK 0R COLO™
JNZ ERRL ERROR 1F NOT A BLANK
JmP oPC
-
-
-
* PROCESS PSEUDO OPS FOR PASS 2
PSuU2 LDAR o
URA A SET FLAGS
Ji 0RGZ ORG OPCODE
MICROTEC MACRO ASSEMBLER VER 3,1 PAGLE 25
JH nDaT2 DATA OPCODE
RPO RETURN IF Fou
cel 5
Jc RESZ RES OPCODE
JNT EASS END OPCODE
@ DU Ow PSEUDO=-OP
ACODZ CaLL TYSH GET VALUE
JHP ACOl
* DU DS PSEUDC=0P
RES? CaLL ASAL GET OPERAND
MOV HBaH
MOy CsL
LHLD HBUF +2 FETCH STORAGE COUNTER
Dap L. ] ADD VALUE
SHLD BHUF +2 SAVE
PES2]) ARA A GET a ZFRO
JMP oCNZ
© DU 0H PSFLDO=-DP
DAtT? CaLL TY55 GET QPFRAND
ARA A GET A ZERD
Myl Crl BYTE COUNT
JuP OCHl
® 00 UWG PSEUDO=0P
OkGL2 CaLL ASHL GET MEW ORIGIN
LDA OHIF+18 GET ERROR INDICATOR
cPl Av CHECK FOR &N ERRDOR
RNZ DON'T MODIFY PC [F ERRNR
XCHG
LHLD ASPC FETCH PC
ACHG
SHLD ASPC STORE WNFW PC
MOV Aol
suB E FORM DIFFERENCF OF NRIGTMS
MOV Esa
MoV L
SRH o
MOV Dyt
LHLD BAUF +2 FETCH STORAGE POINTER
DAD 1] MORIFY
SHLD HHUF «? SAVE
FET

.
* PHOCESS 1 BYTE INSTRUCTIONS wITHGUT OPERANDS
°

TYel CaLL
RET
-

® FROCESS STAX AND LDAX JNSTRUCTIOAS

-

TYR2 CcaLL
CNZ
MOV
oRraA
JZ

ASTO

ASEL
ERRRA
Asl

A
Tv3l

STORE VALUE IN MFMOHY

FETCH DPERAND

THLEGAL REGISTER

GET LOW OROER NPEWAND
SET FLAGS

(PERAND = 0



LINE

1405
1406
1407
1408
1409
1410
1411
1a12
isl3
lels
1415
1els
1417
1418
1419
1420
1e21
1«22
1423
1424
1425
la26
1427
1428
142%
1430
1431
1832
1433
1436
1435
1436
1437
1438
1439
Y]
a4l
1442
1443
Tabs
1445
1466
1447
140l
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458

LINE

14549
1460
146]
labi
1463
Jubs
1485
labo
1467
labb
1469
1870
1471
1472

1477
1476
1479
1480
1481
1482
1483
1484
1485
1486
1487
4Bl
1489
1490
1491
1492
J423
1454
1495
1456
1497
1458
1499
1500
1501
1502
1503
150s
1505
. 1508
1507
1508
150%
1510
1511
1512

ADOR

Féz2
FB2a
Faz7

FB2A
Féz0
FBap
F831
Fa32
FB3s
F83s
faia
F&is
FB3C
Fa3p
FB3E
FBaF
Faso
Féal
FBo3
FB46

FEag
F8sC
FB4F
FB50
F8s52
FB55
FB56
FEB58
FHESB
FE50D
FBSE
FEB)
FB&4

FERT
FEsB
Fégpq
FEgRA
FeésB
FésC

FHEF

Far2
FBTS
FBT6
FBT8
Fara

ACor

FBTE
Fuao
Feg3
FEgs
Feng
FBga
FEac
FBaF
FB30

F893
FEB9s
FBg9
FAga
FESC
FB3F
FEAQ
FBal
Faaz
F&a3
L-11
FBAS
Foag
Faag
FBag
F3acC

FHAF

feez
Fega

Fésa
F8a&
Féag
Faac
FEBE
Facl
Fécz
FBCY
FBCT
FECA
FECH
FECC
FBCF
FBDO
FED3

Bl
FE
€3

02
k]

77
o4
(.13

o8
64

76
-1
13

T
b4

08
.13

49
67
c?
38

3B

a5
TA
-1
08

64
3k

B2

ne
93
D
77

o2
0

13

77
1Y

oR
B

72
2C

72
&

al
93
a8
hi
F7
[+L
77
D4

13

B3 B& ERROR

FC
FB

FB
FC

FC

FC

FC
Fa

FR
FC

F8

FB8
F8

F&
FB
FC

FC
F8

B3 & EHROR

Fa
FB
FB

FC

FA

FB
FC

FC

oo

oo
FC

Fa
Fa

FB
Fb

Fa

CPI
CNZ
JHP

C MACRD /SSEMBLER VER 3.1

2
ERRR-
Tral

PAGE

'OPERAND = 2

ILLEGAL REGISTER.

-
® PROCESS PUSHsPOPs AXsDCX<LAN INSTRUCTIONS
-

TYP3

Y31

TYaz

JMP

ASBL
EFR..
Al

ER2R

B
ERRR

Eol
D

B
118
ERRR
TYPL

FZITCH OPERAND

ILLEGAL REGISTER

GET LOW ORDER OPERAND
CHECK LOW ORDER BIT
ILLEGAL REGISTER
RESTORE OPERAND

ILLEGAL REGISTER
MULTIPLY BY B

FETCH OPCODE BASE
FORM OPCODE

CHECK FOR MOV MyM
JILLEGAL REGISTER

* PROCESS ACCUMULA,JRes i%A+DCF MOV4RST INSTRUCTIONS

TYP&4 CaLL ASBL
CNZ ERPH
MoV Al
cPI [
CNC ERAR
LDAX (/]
cPl ba
rs Tial
cPl 199
HOY Aol
JZ Tv2l
JM Tvaz
Jup TYil

* PROCESS MOV INST UCTINN

TY&] DAD H
0AD H
DaD H
ADD L
STAX D
CALL MPuT
CaLL ASCH
CNZ ERRP
MOV 2aL
cPl a
CNC ERRR
Jup Tr3iz

-
® PROCESS IMMEDIZ'E INSTRULTIONS

" MICH 'TEC MACHO A-SEMBLER VER 3.1

® JMMEDIATE 8YTE C N

RL BETWEE"

=256 AND

FETCH OPERAND
ILLEGAL REGISTER

‘GET LOW ORDER OPERAND

ILLEGAL REGISTER
FETCH OPCODE BASE
CHECK FOR MOV INSTRUCTTON

RST INSTRUCTION
ACCUMULATOR INSTRPUCTION
INRsDCR

MULTIPLY OPERAND RY B
FURM OPCODE

SAVE OPCODE

INCREMENT POINTER

GET NEXT OPERAND
ILLEGAL REGISTER

FETCH LOW CRDER OPERAND

ILLEGAL REGISTER

PAGF

+255

® My] INSTRUCTION .S & SPCCIAL CASE AND CONTAINS 2 ARGUMENTS

* IN OPERAND

TYPS

TYSS

-
® FETCH 157 ARGUME .T
-

Tr5e

MPNT

“ "8 S

TYP&

TYG
TYSE

cPl
cz
caLL
CaLL
INR
CPI
CNE
MOV
JMP

caLl
CNZ
MOy
cPl
CNC
0aD
DaD
Dag
LDAX
ADD
MOV
LHLD
MOV
cPl
INX
SHLD
JNZ
MoV
RET

cel
JNZ
CaLL
ANT
CNT
MOV
ANT
CaLL
CaLL
MOV
MOV
CALL
MOV
Jup
RET

&
TYSa
ASTO
A58
A

2
ErA.
Asl
TY21

CHECK FOR Myl INSTRUCTION

STOURE ORJECT BYTE
GET IMMEDIATE ARGUMENT

CHECK OPERAND FOR RANGE
OPERAND OUT OF RANGE

FCR Myl AN L.A1 INSTRUCTIONS

ASBL
EERS
AL

Mo

"RAR

PROCESS 3 BYTE 1*5TRUCTIONS
LRI INSTRUCTIONM

L SPECIAL "ASE

1

TYé
TYSo
HINET
£pas
AE
HIFT
ASTO
ASBL
AsL
DeH
ASTO
(Y]]
TPl

FETCH ARGUMENT
ILLEGAL REGISTER
GET LOW ORDER ARGUMENT

ILLEGAL REGISTER
MULTIPLY BY B

FETCH OPCODE BASE
FORM OPCODE

SAVE OBJECT BYTE
FETCH POINTER
FETCH CHARACTER
CHECK FOR COMMA
INCREMENT POINTER

SYNTAX ERROR IF NO COMMA
GET OBJECT BYTE

CHECK FOR LXI INSTRUCTION
JUMP 1F NOT LXT
GET REGISTER

CHECK FOR [LLEGAL REGISTER

REGISTER ERROR

GET CPCODE

CLEAR BIT I[N ERROR
STORE 0HJECT BYTE
FETCH OPERAND

STORE 24D BYTE

27

28



LINE
1513

1530
1531

1534
1535
1536
1537
1538
1539
1540
154
1542
1543
1544
1545
1546
1547
1544
15649
1550
1551
1554
1553
1554
1555
1556
1557
1558
1559
1750
1561
1582
1563
1564
1565
158t

LINE

1567
1568
1589
1570
1571
157¢
1573
1574
1575
176
1577
1578
1579
1560
1581
1582
1583
1584
1585
1586
1287
1588
15484
1590
15%1
1552
1593
1594
1595
1596
15%7
1598
1599
1600
18601
160e
1603
1604
1605
160
1607
160d
1604
1610
1611
1812
1614
1614
16.%
1616
1617
1618
1619
1620

ADDR

FHD&
Fa0n7
FADA
B0

“8pC

i BDF
TBEQ

BE1
+BEG
FBET

FAFT
FAFA
b 3FB
FAFD
F SFE
FUFF
Fe02

F4905
F+0R
F08
F70D
F710

F211

Bl

4F

MICROTEC MACRO ASSEMBLER VER 3.1

¥

PAGE

® THIS ROUTINE IS USED TO STORE OBJECT CODE PRODUCED
* By THE ASSEMBLER DURING PASS 2 INTO MEMORY

THE FIRST NON BLANK CHARACTER IS FOUND

BBUF+2
Mo A

H.
BAUF+2
O1IND

H

H
BINH]
O1IND

PAS]
A
EOR
CRLF
Al
ASM3

FETCH STORAGE ADDRESS
STORE OBJECT BYTE
INCREMENT LOCATION

FETCH OUTPUT ADDRESS

CONVERT OBJECT BYTE

GET HERE WHEN END PSEUDO-O0P IS FOUND OR WHEN END OF FILE
OCCURS IN SOURCE STATEMENTS.
OH ASSEMBLEY TERMINATES IF FINISHED.

FETCH PASS INDICATOR
SET FLAGS
JUMP IF FINISHED

?9

CONTROL IS SET FOR EIGHER PASS 2

PASS INDICATOR FODR 2ND PaSS

DO 2nND PASS

-
-
* THIS ROUTINE SCANS THROUGH A CHARACTER STRING UNTIL
.
£
L]

ON RETURN CARRY = 1 INDICATES A CR AS FIRST NON BLANK CHARACTER
.

B2 B3 B4 ERROR
L4
&8 DO ASTO LHLD
MOV
INX
&8 DO SHLD
7A DO LHLD
INX
INX
22 F2 CALL
TA DO SHLD
RET
-
-
-
-
-
70 DO EASS LDA
ORA
1F FO JNZ
A8 FO CaLL
nl MV]
78 F6 JHP
72 DO SBLK LHLD
SBL1 MOV
20 Pl
RNZ
SBL2 INX
72 DO SHLD
FA FB JMP
-
-
-
-
-
S8 DO coND Lxr
50 00 SHLD
02 My
3A FA CALL
RET
-
-
-
-
-
s2 a7 [ Y:] DATA
’
B2 B3 B4 EWRCH
DATA
DATA
S1 55 DATA
DATA
DATA
42 DATA
DATA
DATA
DATA
53 DaTA
DATA
DATA
DATA
57 DATA
{_f DATA
DATA
. 2?8 Ven DATA
u o WG gt DATA
oY DATA
f DATA
DATA
4C S DATA
DATA
4C 63 o DATA
DATA
52 &3 DATA
— T3 DATA
41 &C DATA
DATA
41 52 DATA
DATA
4B 54 DATA
DATA
40 &1 DATA
DATA
B4 43 DATA
DATA
4l @] DATA
DATA
4D &3 DATA
DATA
449 DATA
DATA
DATA
] DATA
DATA
DATA
4F 50 DATA
DATA
DATA
L3 4H &7 DATA
DATA
54 48 4C DATA
DATA

PNTR
BgM
At b

H
PNTR
SBL1

HyABUF+1
ADDS
Br2
corC

THE FOLLOWING 15 THE OPCODE TABLE

AYORGY

MICROTEC MaCi:0 ASSEMBLER VER 3.1

ATHLT?
118
ArALCY
7

ATYRRCY

?
sy RCL S

23
AYRARY

AVECHGY
235
AV XTHL?Y
227

FETCH ADDRESS

FETCH CHARACTER
CHECK FOR A BLANK
RETURN IF NON BLANK
INCREMENT

SAVE POINTER

THIS ROUTINE IS USED TO CHECK THE CONDITION CODE MNEMONICS

FOR CONDITIONAL JUMPSy CALLS» AND RETURNS,

2 CHARACTERS

PAGF

an



LINE

1621
1622
1623
leda
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
16644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1666
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674

LINE

1675
1676
1677
1674
1679
1680
1681
1682
1683
1684
1685
1648
1687
1684
16849
16%0
1691
1642
1693
1694
1695
1696
1657
1698
1699
1700
1701
1702
1703
1704
1705

1706

1707
17u8
1709
1710
1711
171e
1714
1714
1715
17le
1717
1718
171Yy
1720
1721
1722
1723
1724
1725
1726
1727
1728

ADOR

FY9&F
FY473
F974
F978
Fa719
FITA
FSTE
F9TF
F983
F9a4
F985
FYR9
Fapa
FSap
FIaE
F98aF
F952
F993
F994
F397
F93A
F999
FauC
F93D
F99E
F99F
Foa2
F9a3
Foa6
F9a7
Foaa
F9ap
FS4aE
FOaF
F9az
FS9a3
F9ag
F9a7y
F9aa
F9as
F93E
F93F
F9ce
F9C3
F9Ce
F9C7
Foca
F9CH
FYCE
F9CF
F920
F803
F9D4
Fe07T

=DOR

F908
F9oR
FS90C
FS9IF
F9EQ
F9:c3
FIE&G
FIET
F9ER
FSEH
FYEC
FIEF
FYrQ
F9r2
Fgra
F9F&
F9e7
F9FAa
F9ry
F9Fc
F9FD
Fago
FADL
Fan?
FADE
FAQT
FADA
FaoB
FanC
FADF
Frio
F2l1
Fale
FAlS
Fals
Fala
FalBg
FALF
FAZD

Fazl
Faz1
Fh2u
Fazs
Faze
Faz7
F&29
Faza
Faze
Fazc
FAzD
FAZF
FA3Q
Fa3z

Az
58
43

54

55

&F

4E

4E
52
52
4D

53

a2
5%

L1
52
57
50

3

55 &

1)

a1

58

sS4

3

H3
48
“8

B4 EHROR

“C DATA
DATA
“C . DATA

— DATA

==

4]

“l

53
50

L

58

al

52

52
56

&3
4z
&2
41
41
41

-1

49

49

50

4C

49

al

Wl

4C

uC

DATA
SB DATA
DATHA
S8 DATA
DATA
DATA
48 . DATA
CATA
DATA
DATA
’ DATA
DATA
DATA
CATA
DCATA
DA:A
CATA
DATA
DATA
DATA
DaTA
DAT*
DATA
DATA
CATA
DATA
DATA
DATA
DATA
[ )
DATA
DATA
DATA
DATA
DATA
DATA
Gaih
DrTA
DATRA
DATA
DATA
DATA
CATA
DaTr
DATA
DATA
DaTA
UATA
TETA
DATA

B4 EWROR

neta
DATH
LATA
DATA
DATA
DATS
LATA
CAT2
DATA
DATA
DATA
Db a
UATA
DaTA
LaTS
DATE
DATAE
DaTA
DATA
DATA
DaTaA
DATA
DATA
4C DATE
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA .
Des
£1Y DATA
LATA
b DATA
DATA
DATA
® CoxD. 10N CODE TAE.
DATa
DATA
LATA
DATA
DaTh
DATA
DATA
UAT-
JATA
DavTa
DATA
DATA
TATA
TATA

MICHOTEC MACRO ASSEMBLER VER 3,1

ATSPHLY
249
AVPCHL
223

0
AYSTAXY

?
ATLDAX?Y
10

0
BTPUSH!
197
ATPOPI

[}

193
ATINXY
0

a
AIDCX®
0

11
ATDAD?Y

AvSULY
214
Arsgly
222
AVANT?Y
230
AvRH]Y

238
ATQRTY
266
ATCPTY
254
ArINT
0

219
AYQUT
211
avMye
&

[}
AV JMP I
[]

195
AVCALL"
205
AVLRTY
[]

1
AtLODAY
0

58
ArSTar

-

MICK TEC MACRO ASSEMBLER VER 3.1

- PAGE

PAGE

31
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LINE

1729
1730
17131
1732
1733
1734
1735
1736
1737
1738
1739
1740
174l
1742
1743
1Tan
1745
1746
1767
1748
1749
1750
1751
1752
17153
1754
1755
1756
1757
1754
1759
1760
1761
1762
1763
1764
1765
1766
176!
1768
1769
1770
1771
1772
1774
1774
1775
1778
1777
1778
177y
1780
1781
17ee

LINE

17H3
1784
1785
1786
1787
1788
17849
1790
1791
1792
17493
1794
17495
1796
1797
1794
17949
1800
180l
1802
1803
1804
1805
leve
1807
1808
1809
181
1811
1812
1813
lels
1815
181e
1817
1818
18149
1820
1821
182¢
1824
ibzs
185
1826
1827
1828
1829
1830
1831
1832
1R34
1834
18235
1838

ALDH

FA33
FA3L
FA3S
FA3s
FA3?
FA38
FA3S

FAJA
FA3D
FA3E
FA3JF
FAu2
Faul
FRug
FAeT
FhuB
FAGY
FALC
FAuWD
FALE

FAGLF
FA52
FASS
FARRE
FasA
Fasn
FA&D
FAs5]
FARL
FA&T
FaBA
FA&H
FABE
FATO

FAT]
FATE
FATY
FATC

FATF

abpr

Fag2
FARS
FARG

FaARg
FaaC

F ABF
Fagz
FAgS
FAgT
FAGA
FhAgs

FASE
FAAL
Fads
Faa7
Faay
FARA
FAAC
FAAF
FABD
FAB2
Fagj
FARS
FABT
EL]
FABS
FAgH
FAZE
FACO
FAC3
FACH
FACS
FACH
FACY
FAaCH

FACE
FAJD
FADI
FaDng
FAJu
Fadle
Fan?
FADY
FaAD9
FADC
FADF
FREL
FRE2
FAES

Hl HZ B3 B4 ERHOR

50
no
a0
“0
00
34
00

L]

ca
s

rmn .

aF
an
5F
IE
CE
57
14
Al

3a
0k
ER

ng

50

C

(223

34

uY
wE

L]
TE
ve
ce

3a

AH

44
cs
43
Fo

His
03
19

A
nn

o

Fu
74
wo

wE

DATA
DATA
DATA
DATA
DATA
DATA
DATA

MICROTEC MACRO ASSEMBLER VER 3.1

AP
0
4B
VM

]
56
o

PAGE kX

.
e THIS ROUTINE 15 USED TO CHECK A GIVEN DPCODE AGAINST THE LEGAL
.
.

OPCUNES CONTAINED IN THE OPCODE TABLE

ADDS
0

L]
corl
Cs+B
SEAR
1]

1}
carc
A
o

FETCH CHARRACTER
SET FLAGS
JUMP IF TERMINATION CHARACTER

COMPARE STRINGS

RETURN IF MATCH
NEXT STRING

" CONTINUE SEARCH

CLEAR ZERO FLAG
TNCREMENT ADDHESS

THIS ROUTINE CHECKS THE LEGAL OPCODES IN BOTH PASS 1 AND

IN PASS 1 THE PROGRAM COUNTER 1S IMCHEMENTED AY THE
NUMHER OF BYTES.

Ha ABUF
ADDS
NyOTAB
Bré
COPC
PSEU

B
CorPC
oF1

COPC
HeTYPL
Cel
QCNT

corC
He TYPZ
orP2
coPC

He TYP3

MICROTEC + ACHO ASSEMALER VER 3.1

nP2
B
corC

HaTYPG
or2

corC
Ha TYPS
Cr2
OCNT

B

CorC

oPL
COoND
OERR
192
RN
A3
ABLIF
Cea
AVRY
AsD
o,
Asl
D

n
At
opan
arce
0E3IR
v}

o
A0
HiTYRE
Ce3
TEMP

AN ADDRFSS IS5 ALSN SET SO THAT
AN INDEXED JUMP CAN HE MADE TO PROCESS THE OPCODE FOR

~
SET ANDRESS

OPCODE TAHMLE ANNRFESS
CHARACTER COUNT
CHECK OPCODES

JUMP [F A PFSEUDO=0R
3 CHARACTER OPCODES

4 CHAR OPCUDES
TYPE 1 INSTRUCTIONS
1 BYTE INSTRUCTION

CHECK FNR STAX.LDAX

CHECK FOR PUSH.POP.INX
DCx AND DaD

PAGE 34

3 CHeER OPCODES
ACCUMULATOR INSTRUCTIONS.
INR«DCRAMOVRST

IMMEDTATE INSTRUCTIOMS
2 BYTE INSTRUCTIONS

& CHAR OPCODES
JMPCALLsLXTsLDASTAY
LHLDSHLD OPCUDES

CONDITIONAL INSTRUCTIONS
ILLEGAL CPCODE
ADD HASE VALUE OF WETURH

3 CHARACTER OPCODES
FETCH FIRST CHARACTER

SAVE CHRRACTER
CONDITIONAL RETURN

FORM CONDITIONAL JumpP
CONDITIONAL JUMP
CONDITINNAL CALL
ILLEGAL OPCODE

FORM CONDITIONAL CALL
GET OPCONF

3 BYTF INSTRUCTTON
SAVE NPCONE

® CHECK FOR OPCODE ONMLY CONTAINING THE CORRECT NUMBER OF CHARACTE®S

& THJS SAY ADDU WOULD GIVE &N ERROR

uo . coPC LHLD
LDAX
ORA
FA J7
HOV
Fn CaLL
LDAX
RZ
INK
FA Jup
corPl INR
INX
RET
-
-
Ld
* PASS 2.
& CORHECT
-
® PASS2.
-
-
Dy DPCD Lxl
oo SHLD
F9 Lxl
MY
Fa CaLlL
Fa JZ
DCR
- FA CaLL
Fa Jz
INR
FA CALL
FR Pl Lxl
orz MVl
Fa ST
-
Fa neEc2 CALL
Fi Lxl
Fa JZ
L CALL
-
F8 Lxl
A3 nb EHI0R
Fa ST
DCR
Fa CaLL
-
FH Lxl
Fa JZ
-
Fa oPC3 caLL
Fa LKl
Myl
Fa J7
INR
FA caLL
-
Fa J2
Fa CALL
Fa JINZ
apl
moy
iy |
no LDa
MOy
cPl
MoV
Fa J7
MOV
1NR
INR
cel
Fa 47
CPI
FA JNZ
INR
INR
L 1] MOV
Fd Oy Lxl
OPS MV
oo OCNT STA
Myl
aAnD
MOV
MY
aci
MOV
LMax
ORA
Fa INE
oo LDa
OCNL Myl
XCHG
no ' 0CNn2 LHLD
Gap

By > BHUF
2]

Eva

&4 <ABUF
L]

Dot

o

A

DERM
Pasl
Hel

ASPC
B

LOAD RUFFEW AUNRFSS
AUN LENGTH OF 0PCUDE

LOAD BUFFER ADDIESS
GET HIGH ORDER ANDRFSE

FETCH CHAWACTE®R AFTER O#HrnnF
IT SHOULD HE ZERD

OPLODE ERROR

FEICH PASS INDICATOH

FETCH PROGHAM COUNTER
ADD 1IN BYTE CUOUNT



LINE

1837
1838
1839
1840
l8al
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
less
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1878
1877
1878
1879
1880
1881
18682
16883
1884
1865
1888
1887
1884
1889
1850

LINE

1891
1892
1853

1508
1909
191v
1911
191
1913
1914
1915
1916
1917
1%le
1919
1920
1921
1922
1923
1924
1925
1928
1927
1928
1929
1930
1931
1932
1933
1934
1935
19236
1931
1938
1939
1940
1961
1942
1963
1944

ADDR

FAES
FAES
FAEA
FAER
FAEE
FAEF

FAFD
FAF3
FAFS

FAFB
FAFB
FAFC
FAFD
FBoo
FBO3
FBo4
FBo7

FBOA
FBOC
FBOD
FBOF
FBlD
FB11
FBla4
FE17
FBLA
FB1B

FB1E
FBIF
FE22
Fi2s
FB2R
FB29
FE28
FHZE
Fa31

FB32

FB3s
FB3s6
FB39
FB38
FBIE

AUDR

FH&1
Foa2
FHa3
FBas
FH45
FBuk

FBaT
FBu4R
FHay
FBGa
FE4B
FBaC
FB&l
FBLE
FH4F
FE50
FBS1
FH52
FB33
FBS4
F8s55
Fuse
FBs57

FB&:

‘FBEA

FBS5B
FBSC
FBSOD
FHSF
FHe0
FHel
FHE2
FH&S
FB&A
FBAA
FHES
FBLB
FHEE
FBTD
FET1
FE73
Fu7e

82
&6E

79

99
L]
oc
SE
Fé
T0

aF
Cé

41
58
L
54
5@
2E
a7
A
2k
oo
4l
74
FF

Gl
05

Dé

B2 B3 He EWHEDR

(i)

72
30
3a
58
“l

5d
54

B3 B4 ERROF
oo

Do

FC
Fa
oo
Fa
oo *

F1
F7

F8
0o
Do
F8
FB

Fa
FH

Fer
0o
0o
FB

oo
Fo

11}

FB

Fa

OERR

PSEV

ON RE
ASSOCH
LOCAT
ARE F-
ON RE
LAB

Ne &8s 808w

& CHECK

SLal

S.ag

SLAJ

-
* PREDEF
-

RTad

LABELT
OTHEH

ALPS
ALF1

THIS &

MICROTEC MACRO ASSEMBLER
SHLD ASPC
ORA A
RZ
LDA TEMP
XCHG
PCHL.
Lxl HiERRO
HVI Ca3
JMP OCHl=3
Lxl “ HiABUF +&
MOV AsM
ORA A
JNZ CERR
LDA PAS]
ORA A )
JZ PsUl
JHP Psu2

ON IN THE TABLE. THE REGISTER

EDEFINED BY THE SYSTEM AND NEED

URN C=] INDICATES A LABEL ERROR
CPI avan

RC

cPI AVZra]
CMe

RC

CaLL ALPS
Lx1 He ABUF
SHLD ADDS
[1]] a

JINZ SLal
IF PREDEFINED REGISTER NAME
INR B

Lxl D«RTAB
CaLL corC
JNE SLal
HOV L+
Myl He O
JuP SLaz
LDA NOLA
HOY Aol
LXI DaSTYMT
ORA A

JzZ SLA3
MVl AsLLAR |
STA NCHR
CALL CoMS

VER 3,1 . .. PAGE 35

STORE PC

WHICH PASS
RETURN IF PASS 1.
FETCH OPCODE

SE ERROR ADDRESS
LEAVE 3 BYTES FOR PATCH

SET BUFFER ADDRESS
FETCH CHARACTER AFTER OPCODE
SHOULD RE A ZEROD

FETCH PASS INDICATOR

THIS "OUTINE IS USED TO PROCESS LABELS

IT Cr.CKS WHETHER A LABEL 1S TN THE SYMBOL TABLE OR NOT
TURN Z=1 MEANS A& MATCH WAS FOUND
ATED WITH THE LABEL. OTHERWISE D+E POINT TO THE NENT AVATLAHLE

AND HslL CONTAIN THE VALUE

MAMES AvBaCoDaEsHaL oM
NOT BE ENTERED BY THE USER

CHECK FDR LEGAL CHARACTER
‘RETURN IF ILLEGAL CHARACTER
CHECK FNR ILLEGAL CHARACTER

RETURN 1F JLLEGAL CHARACTER
PLACE SYMBOL IN BUFFER

SET BUFFER ADDRESS

SAVE ADDRESS

CHECK IF ONE CHARACTER

SET B=1

REGISTER TARLE aDNRESS
CHECK NAME OF REGISTER
NOT A PREDEFINED REGISTER

SET VALUE (HIGH)

FETCH SYMBUL COUNT

SET SYMBOL TABLE ADDRESS
ARE THERE ANY LABELS
JUMP [F NO LABELS

FETCH LENGTH OF LABEL

CHECK TABLE

VER 3.1 BAGF : L]

SET CARPY
CLEAR CARWY

CLEAR ZERD FLAG
CLEAR CARRY

MICROTEC ™MACRO ASSEMHLER
sTC
CMC
RET
IR A
oRA A
RET
INE REGISTER VALUES IN THIS TABLE
DATA ArTar
DATA 7
DATA Argr
DATA o
DATA ArCe
DATA 1
DATA AwDy
DATA 2
UATR AvED
Data 3
DaTA Aint
DaTA &
DATA A
DATR 5
DaTA Avur
DaTa 6
DATA /]

JUTINE SCANS TWE INPUT LINE AND

1t THE BUFFER,., THE SCAN TERM]
THAN U=% 0OR 4=Z 15 FOUND
MVl Bs0D
STAX D

INR B

“ov AsB
CPI 11

-NC

NY D

L NK H
lHLD PNTR
LA AeM
rey Arge
Wi

c-1 ATgra]
-t ALPL
rij: ‘t.l

=

_20 Av7re]
-G ALPL
RET

END OF TARLE INDICATOR

PLACES THE OPCODES &ND
NATES WHEN A CHARACTER

SET COUNT

STORE CHARACTER IN AUFFER
INCREMENT COUNT

FETCH COUNT

MAX]IMUM BUFFER SIZE
HETURN [F BUFFER FILLED
INCREMENT BUFFER
INCREMENT INPUT aADDRESS
SAVE LINE POINTER

FETCH CHARACTER

CHECK FOR LEGAL CHARACTFRS

-
® THIS "JUTINE IS USID 7O SCAN THROUGH THE InPUT LINE TO



LINE

1945
19486
1947
1948
154y
1950
1951
1952
1953
1954
.-1955
1856
1957
1958
1959
1960
1961
1962
1963
1964
1965
19866
1987
1968
1969
197v
1871
1972
1973
1974
1973
1976
1977
1978
1979
1980
1961
1984
1983
1984
1985
1988
1987
1988
1989
19%0
1991
1952
1993
1954
1995
1990
1997
199s

ADDR

FBTT
FBTA
FB7D
FBa0
FBB1
FBAR4
FB87
FBas
FBBB
FBBE
FBarF
FB90
FB52
FB3S
FB3T

FBIA
FBSC
FEOF
FBAL
FBay
FBAT
FBAA
FEAC
FBAF
FBA1
FB34

FB87
FEBB8A
Fe3nd
FBYC
FBaF
FHCO
FBC2
Fals
FBCE
FBCY
FHCC

FBCF
FBD1
FBDs
FHDT
FBJ9
FBEDA
FEDD
FHDE
FBEOD
FHE3
FBES

+DDR

FHEB
FBES
FBEC
FHED
FHEF
FHF2
FHF3
FBFA&
FBF7
FEFE
F8Fa
FEFD
FCpo
FCo2
rces
FCos
FCou
FCocC
FCOF
FCio
FC13
FCl1s
FC17
FCla
FC18
FCIE
Fc21
Fca2
FC23
FCea
FC25
FCze
FC27
FCega
FCeo
FC30
FC33

FC36
FC39
FC3a
FC3D
FCu
FCal
FCot
FCuS

FCub
FCu9

81

co
18

B2

F7
0o
76

77
72

FE
75

RZ

72

27
oC

A8

16

78
75

21

78
A

18
oA
a8
Ad
78

Ta

-1¥]
76

79

58

B3

Fa
00
00

oe
Do

Fo
e1]

F8
Fa
Do
FC
Do
Fa
Do
FC

Fa

0o

FC

Fg
oo

no

FC

B3

0o

FC

FC

Fa
FC
FC
FC
FC
20

po
Do

FC

Do
FB

FC
Fe
FC

FC

ou

FC
oo

Do

FB

8¢ ERROR

W4 ERROR

MICROTEC MACRO ASSEMBLER VER 3,1 PAGE ar

® FETCH THE YALUE OF THE OPERAND FIELD., ON RET IN THE VALUE OF THE
* DPERAND 1S CONTAIKED IN REGISTERS MslL.
-

ASBL CALL SALK GET FIf .T ARGUMENT
ASCH Lxl Ha 0 GET A | "RO
SHLD OPRD INITIAL 7E OPERAND
INR H
SHLD OPRI=1 INITI&L 1ZE CPERAMD INDICATOR
NAT] LHLD PNTR FETCH -CAN POINTER
oex H
CALL - ZIBUF CLEAR . FFER
STA SIGN ZERO 5 GN INDICA TR
NAT2 INX H INCREM NT POINTER
MoV AsM FETCH ZXT CHARA( 'ER
CFI AT te]
Jc SEND ' JUMP [ CR OR BLAUK
CPI Arg? FIELD . TPRRATOR
JZ SEND
* CHECK FOR CPERATORS
cPl Avet CHECK . QR PLUS
Jz AsCl
cPl Ar=t CHECK "OR MINUS
JNZ aAsc2
STA SIGN
ASC1 LDA 0PRI FETCH “PERAND IND:CATOR
CcPI 2 ' CHECK "OR TwWO OPEXATORS
J2 ERRS SYNTA! ERROR
MVY] Ay2
STA oPRI - SET IMGICATOR
JHP NXT2
# CHECK FOR OPERANDS
ASc2 MOV Ceh SAVE  {ARACTER
LDA oPRI GET I+.JICATOR
ORA A CHECK FOR TWO OPE- ANDS
Jz ERRS SYNTA. ERROR
MoV AsC
Crl ArEY LC EXFRESSION
JNZ ASC3
InX H INCRE! ~NT POINTEFR
SHLD PNTR SAVE ! DINTER
LHLD ASPC FETCH LOCA- 10K COUNTER
AVAL
# CHECK FOR ASCII CHARACTERS
ASC3 cel Arene CHECK FOR SINGLE JUOTE
JNZ ASCS JUMP F NOT QUOTE
Lx1 Ds0 GET A ZERD
MVl Ce3 CHARALTER COUNT
ASCs INK H INCRENENT POINTER
SHLD PNTR SAVE
MOV AsM FETCH NEXT CHARACTER
CcPl ASCR IS IT & Cw
JZ ERRA ARGUM, NT EPROR
CPI Aveny IS IT & QUOTE
JNZ S5TR
MICROTEC MACRO ASSEMBLER VER 13.° PAGE 3R
INK H INCHE ENT POINTER
SHLD PNTR SAVE
MoV Ay FETCH NEXT CHARACTER
cPl Arere CHECK FOR 2 OUDTES IN & ROW
JNZ AVAL+1 TERMI AL AUOTE
S5TR bcR c CHECK COUNT
Jz ERRA TOO MINY CHLRACTESS
HOV DsvE
MOV Eva SET C' ARACTER IN TWUFFER
JHP ASCh
&5CS cPl arge CHECK TOR NUMERIC
Jc ERRA ILLEGAL CHARACTER
cPl A1gVe]
JNC ALAB
CALL NUMS GET N 4ERIC VALUE
Je ERRA ARGUM: NT ERROR
AVAL ACHG
LHLD OPRD FETCH OPERAND
XRA A GET & IERD
STA oPrl STORE IN OPERAND ' NDICATOR
LDA SIGN GET S:3N INDICATO!
ORA [ SET FLAGS
JNZ ASUB
04D D FORM :TSULT
ASCT SHLD OPRD SAVE  TSULT
JHP NXT1
ASUB MOV Al
suB E
MOV LeaA
HOV AsH
586 1]
MoV Hik
JMP ASCT
ALAB CaLL sLaB
JZ AvAL
JC ERRA ILLEGS SYMAOL
JMP ERRU UNDEF . TED SYMBOL

.
# GET HERE WHEW (ESMINATION CHARACTER IS5 FOUNM . BLANK.COMM 2.CR.
® CHECK FOR LEAGING FIELD SEPARATOR

SEND LDa oPR1 FETCH JPERAND INDICATOR
aRA A SET Fi -GE
JNZ ERRS SYNTA® ESROR
LHLD OPRD
SENL Lt haH GE® b -H GRDER RYTE
Lxl DeTEMP SET & .2RLSS
ORA A SET FL GS
RET
-
® GET A NUMERIC VALUE WHMICH 1S EIGHER HEXADECI “L OR DECIAL
® ON RETURN CARRY SET INDICATES AN ERROR
-
NUMS CaLL ALPS GET WU _RIC
pex o



LINE

2053
2054
2055
2056

2091
go9e
2093
209
2095
2096
209/
209
2099
210u
2lul
2102
2103
2104
2105
2i0e

LINE

2107
2l0b
2lu9
2110
211
2lle
2114
2lle
211
2lie
2117
211
211y
212u
2121
2lée
2les
eleu
2les
gled
elet
gles
elev
213
2131
213¢
2133
2134
2135
2136
2131
2138
2139
2la0
21l

2lue
FAEE]
2lun
214
2146
2lal

2lan

2ty
215u

2151

215¢
2154
2154
2155
2156
2157

2154
2154
2lev

ADDR

FCua
FCuR
FC4LE
FC50
FCs3
FC55
FCs58
FC59
FCSA
FCsD
FCSE
FCSF
FCe0
FCe3

FCoa
FCs6
FCe9
FCsC

FCeD
FCaF
FCr2
FC75

FCTAR
FC7a

FCTD
FCIF

FCa2
FCaa
FCAT
FCBA

FCHA
FCaD

FC390
FCg2
FCas
FCoa
FC99
FCaa
FCaC
FCaD
FLap
Feal
FCag

FCAS

ap3IR
FCat

FCaa
FCaC
FLaF
FCug
FLBs
FeBs
Foed

pnoog
pogo
pood
Dogo
ooon
pogn
Doon
buon

boon
uooo
pooo
oDoon
Deos
ouoT

Deye

pooo
DosE
peso
Duso
poso
posz
posz2
Dos7
Dosy
Dosa
Dosa
Doss
DOsA
DosH
LOKC
DOKC
DOBE
Dotu
uorl
oore
UoTLe
0ers
Dote
pova

nn
on
an
0
on
nn
on
na

na
]
oo

Do
a0

no

Do

non

52
ol
ab

53
Al
09
40

55
&k
56
1.3

«D
L]
co

4]
&F

- 4F

Al
70

03

2 9C

“C

9

bty
a0
co
i

W
HA

H3

Fl

Fl

oo
oo

oo
oo
FC

FC

FC

oo
Fé

0o
o

FR

FC

a3

FC

1o
FY

F3
F3

an '’

ol
0l
[13]
ot
Ik
(0]
Fr

L]
LS
ou

L13
o0

50

LY

Bé EF OW

.

ML F RHS

NUML

NUMZ

. Ph?CESS REGISTER ERROR
MY

ERRT

LDAX
Lxl
cPI
J2
cPI
JNZ
AHA
STAR
CALL
RET
ARA
STAX
CaLL
RET

MICROTEC MACRO ASSEMBLER VER 3.1 PAGE a9
] GET LAST CHARACTER
By ABUF SET BUFFER ADDRESS
AVHY 15 IT HEXADECIMAL
NUMZ
ArpY I5 1T DECIMAL
NUM]
& GET & Z7ERD
o CLEaR N FROM BUFFER
ADEC CONVERT DECIMAL VALUE

L A GET A ZER

D CLEAR 'H FHOM BUFFER
AHEX CONVERT HEX

* PHOCESS SYNTAX ERROR

ERHE

ERRit

* PR.OCESS VALUE ERROR

ERRV

EHRM

EHRA

AyA'RY
Lxl Hel
STA 0BUF«18
My AsArSY
STA OBUF+]18
Lxl Hs O
Jmp
* PR.CESS UNDEFINED SYMROL ERROR
Myl AeATU
Jup ERRS+2
Hv! Asdryt
ERRHe2
* PR CESS ﬁlSS!NG LABEL ERROR
My Aghrme
STA 0BUF «1H
CaLL AQuUl
® PHOCESS ARGUMENT ERROR
MVI AyATAN
Jup ERRS+2

* PROCESS OPCODE ERROR
© STOHE 3 RYTES OF ZERO IN OBJECT CODE TO PROVIDE FOR A PATCH
AsAt

EHRO

EROL

RET
® PROCESS LABEL ERROR

FRHL

e HRD

PATCHI

MYVl [+L)

5TA OBIIFs18

LDA Pasl

ORA A

RZ

Myl Ced

XHA A

CaLL ASTO

bew c

JNZ EROL

3 | AgarLr

MICROTEC MAC 30 ASSEMBLENW
Jup ERAROs2
®* PHOCESS DUPLICATE LAREL ERROR

Ayarpe

STA CHUF 18

CeLL anul

JMP oPC

INA H

JTNZ Moy 23

IMP P+3

= UEFTNE
-

-
UsTA
uDAT
ULAD
PDAT
BALD
PLAD
PCTO
SwiH
-

INPUT AND QUTPUT PORTS

Equ
EQu
Eou
EQu
ECu
Euu
Enu
Ecu

® BILE AKEA PARAN[TSQS

MAERF Io
NMLEN
FELE~
FILED
ROFP
FOFP
MAKL
FILTA
INSP
LELP
ASCH
HCON
auDs
FHUF.
FREAD
FEF
FOUNT
AHUF
HhUF
ACNT
jalelly )

. NCOM

TABA
ASEC
Pes]
NChE
HNTR
NOL &
S1GN
OPHD
OPR]

EQu
Equ

CEQU

RES
HES
HES
HES
HES
HES
Fau
£ou
RES
EQuU
HES
RES
HES
Eou
HFS
HES
HES
RES
£oQu
RES
RES
HES
KFS
HES
RES
HES
RES
HES

0 30604
1 *u?ﬁ
1 *y

6 =T
7

B

9

HYFF

5
NMLEN«8
NMLEM

F

2

4
(MAXFIL=1)*FELEN
2

INSF
13

2
HCON
NMLEN
2

1

FEF
12

oy

2

P e U e e T P e e e

GET INDICATOR
GET A 0
SET IN OUTPUT RUFFER

GET INDICATOR
STORE [N QUTPUT RUFFFR
GET A ZERD

GET INDICATOR

" GET INDICATOR

GET INDICRTOR
STORE IN OQUTPUT RUFFFR
DISPLAY ERROR

GET INDICATOR

GET INDICATOR
STORE IN OUTPUT RUFFEW
FETCH PASS INDICATOR
WHICH PASS
RETURN IF PASS 1
NEED 3 RYTES
GET & ZERD
PUT IN LISTING AND MEMNRY

GET INDICATOR

VER 3,1 PAGFE &0

GET FRROR INDICATOR
STORE [N OUTPUT HUFFER
BISPLAY ERROR

PROCFSS OPCQEE

&4 "5 T3

UART STATUS

DATA IM

DATA 0OUT

PROM DATA IN
PROW ADNDRESS OUT
PHOM NATA OUT
PROM CONTROL OUT

Max # OF FILES
NAME LENGTH
DIRECTORY ENTRY LENGTH

INSERT LINE POSITTON
DELETE LINE POSITION :
ASCI] CARRIAGE RETURN VALUE

FIND ADDHESS

FILE NAME RUFFER

FREE ANDRESS IN DIRECTORY
FREE ENTRY FOUND FLAG
OUTPUT COUNTER

ASCIT RUFFER

BINARY RUFFER

DUMP ROUTINE COUNTER
HUMRER OF COMMANGS

SYMNOL TAHLE END ADDRESS
ASSEMALER PROGEAM COUNTER
PASS INDICATOR

LENGTH OF STRING FNR COMPapt
LINE POINTER STORAGE
NUMHER OF LABELS

SIGN STOHAGE FOR SCan
OPERANT STORAGE

OPERAND FOUND INDICATOR



LINE

2161
2le2
2163
2lbe
2165
2168
2le?
2les
2169
2170
2171

ADDR

D079
Do7a
Do7A
DO7A
Doyc
pore
DOBE
DOAT
Doac
DOFF

DOFF

a1
Do «E
D0 #A

¢o 05

Do FF

B2 B} By ERROH

TOTAL ASSEMBLER ERRORS =

ADEL
ARER

|

|

| A
acul
ALFS

|

DLar

EASS
E~ES2

Equl
ERHA
ERRY
EREV
FBuF
FIl
FILE
Fling
FOoL
FREAG
FSEA
HOTH
INCa
ThSe
LIiCx
LLAS
-

L3
NG UM
NOH]
N |
NATEZ
OCnT

AHUF
acoe
Apg
AHS ]
Anul
AREA
ASC3
ASCh
ASM3
ASSH
B8
BING
BSPA
CLER
cuml
corl
CTaBE
peNi
DELD
DELP
DUNE
DUMF
EENI
ENTL
EOF
EQUL
ERRAL
ERRK
ETRS
FEET
Flz
FILED
FINE
FooT
FSELD
GT
rouT
IHIre
L
LINE
LMoV
MAXF L
wova3
MNERT
NORM
NuM2
OBUF

-QERF

oP2

0054
F705
F52F
FlCH
F&CD
porcC
FBCF
Fh7a
F&T8
F658
pooo
F23c
Flobu
FOB&
Fo65
FALC
Fe57
DoeH
F&io
DosE
Fls58
Fz98
002F
F450
Fsa7
F4BC
FCaAa
Flbu
Fll2
Fi8a
F520
poao
F3ay
F383
F3EL
F&Edw
F103
Foos
0005
Falé
FS53a
0006
F343
Fozu
F571
FCSE
DOBE
FAFO
FABE

TEMP
APNT
AERR
0IND
LLAB
AREA
0BUF —-

I1BUF
SYMT

RES
EQU
EQu

EQu -

RES
RES
RES
RES
EqQu
END

SYMBOL TABLE

MICROTEC MACRO ASSEMBLER VER 3,17 PAGE 41
1 1 &
INSP ASSEMBLE LINE POINTER
SCNT ASSEMBLER ERROR PRINT SWITCH
2 OUTPUT ADDRESS
?s LENGTH OF LABELS
§5 OUTPUT BUFFER AREA
B3
s START OF SYMBOL TABLE
1
-~
MICROTEC MACRD ASSEMBLER VER 3,1 PAGE 42
F20E ACHK FI1FC
DO50 ADE] F190
DokA AHE] F187
FCza ALP] FRSA
Fec? ADUT F&Co
Fay? ASC] FRAT
FBD9 ASCS FBFB
QooD ASM] Fea?
FesB ASMS F&7l
FB04 AsSUB Fcal '
Does RID1 F2aD
F2lF BLK] FI1F6
0001 CHAR Fos&C
F55H coz FS61
Foc3 COMS FAD&4
FAJA ca FO3C
ooo2 DAT1 F78D
FoOs7 DELL FSF5
F6aa DELS F&3R
FSD7 oLAZ FSpa
F1EA oumMl F2BS
F2a3 E 0003
F426 EMES]  Fa2C
F437 ENTS Fhss
0007 EOR FOLIF
F178 ERO1 FeCocC
FCAS ERRM Fca2
FC&D ERRU Fc78
FoB9 FAST FIA&
0059 FELEN 0000 '
FaTo FIL35 F372
pooD FINI FS08B
0059 FooD F3a3
Faas Fout F379
Fada FSE20  F40E
0004 HCON noso
DoAC N8 FORE
Fooo INSP D0&E
Fr3c LF FOAB
F588 LIST FS84
FS46 LT FaDl
D009 HMESS F&20
FBAS NCHR DoT}
0eos NOLA Dnve
Fe49 NOVR Foal
FCu6 NXT FRBs
FADF N2 FAE2
DO7A ox FoA2
Face oPS FACY



0PAD
oPCO
ORG2
PADO
PAS]
PDAI
PROZ
PSUL
RES1
ROOM

. SBLK

SENI
SLAL

SWAPS
TABA
TY32
TYPl
TYPS
UDAl
VALZ
VALC
ZBul

FACS
FALF
FTF4
ooo7T
F&DT
0006
FSAE
FT3F
F185
F339
FaF?
FC&40
FRZE
0006
F348
o06C
FBIE
FB13
FBTE
0001
Fl3ac
FloR
Floa

oPC
oPRD
OTAB
PAGL
PAS2
PDAD
PRO3
PsuU2
RESZ
RTAH
SCNT
SEND
SLa2
S5TR
SWCH
+ YEWP
Tral
TYRE
TYP&
~Tby ULDAD
VAL]
VCHK
ZBUF

FT19
DoTe
Fell
F2EB
F190
0008
FSCE
FTCe
#1708
FB4?
DO6A
FL38
FEdl
Fui2
0OFF
PLEL]
FBa&T
Fa17
FuBa
0onl
Fl&D
F293
FUFE

~3ey

oPc2
OPRI
ouTe
PAG2
PAS]
PNTR
PROM
PSw
RES21
SBL1
SCRN
SEOF
SLa3
STOM
SYMT
TEST
TYS6
TYP3
TYsS
UsTA
VALG
wHAl
ZERO

" FAT2 oPC3
oota - bRG1
FO98  PaBL
F2F7 “ PAGE
poto ' ecYo
DoT2 _PRO1
F590 PSEU
0006 READ
FTET RMOV
FBFA saL2
F213 SEAR
FaAC SI1GN
FHG4 SLAB
FS4E SWAP
DOFF 5YS8
F324 Tval
F8%3 Y6
FazA TYP4
FeBs TYS6
0000 -3%& VALl
FlaF VALS
F&lD WHAT
FuF4

TaaTrmnid
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