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DISK INFORMATION

As delivered, the FORTH system assumes that there are two types of disks.

These are system disks and library disks. System disks are set up as follows:

TRACK TRACK CONTENTS
R S 174"
0-8 0-13 0565DV3.2
9 14 BEXEC*
11-14 16=20 FTHSYS
15-76 2139 BLOCK STORAGE

Tracks 15-76 (21-39{ are set up with twelve (eight) sectors of 256 bytes
each. Since each FORTH screen is made up of four sectors, each track will
hold three (2) complete FORTH screens. Starting with track 15 {21}, these
screens are nunbered from 0 to 185 (37) on the system disk.

Library disks start with track 1 and have the same structure of twelve
(eight) sectors per track. This results {in 223 (78) screens on each disk. On
a8 dual drive system, if drive 0 is selected (by typing DRO), then the first
screen on drive 1 {s 186 (38) and the screens continue through 413 (115).
FORTH automatically switches drives for the user when any screen nunber
greater then 185 (37) {s requested. System disks may be accessed in Drive 1
by typing DRl and using screen numbers between 0 and 185 (37).

With a single drive system, a library disk {(normally in drive 1) may be
accessed by typing 12 OFFSET ! (CR) then requesting screens 0-227 (77). When
you put‘the systen diskﬁback in drive 0, vou must type DRQ (CR) before you can

correctly access the screens.

*Mumkers in narentheses refer to mini-flonny values,



o FORTH VOCABULARY

The following words have been added to the basic FIG-FORTH vocabulary

either for the sake of convenience or to bring the system up to the FORTH-~-79

standard,
J - Returns the index of the next outer locp to the parameter
stack. Used only in nested DO loops.
' - Returns the index upper limit of a DO loop to the parameter
stack,
Jr - Returns the index upper limit of the next outer DO loop to
the parameter stack. Used only in nested DO loops.
n U. - Prints the Iinteger n as an unsigned number.
nm R - Prints the Integer n as an unsigned number right justcified in

g a fleld of width m,

d n ARRAY cccce- Creates an n elenment array in the dictionary with name ccec,
Later execution of ceccec leaves the address of the first
element of the array on the stack.

DISK "string”-  Allows 0S-65D to execute the command string,
CLR - Clears the 540 video display memory,
BINARY -~ Switches the base to binary. |
OCTAL -~ Switches the base to base 8,
n 0> - Returns a one to the stack 1if n {s greater than zero.
Otherwise, returns a zero.
ROT . - This is an alias for O=._
CODE cece- Creates a dictionary entry named cccc and switches the
context vocabulary to ASSEMBLER,
n (YDIM cecee- Creates an n element array in the dictionary with the name
= ccece  Later execution of m ccece leaves the address of the

nth element of the array on the stack.
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EXPANDING THE SYSTEM

As supplied, vour FORTH system automatically LOADs screen 1 when it boots
up. Screen !l initially only contains a ;S in line zero. This provides the
user with a véry simple nethnd of expanding the system which is LOADed on boot
up, If, for example, you develop a number of words which are contained in
screen 50, you may cause these words to be compiled on boot by simply editing
a 50 LOAD before the ;5 in screen l. Another example would be the case in
which you obtained a floating point package which began on screen 20, It
would be convenlent to have the number 20 defined as a constant named
FLOATING. This would allow compilation of the floating point package to be
initiated by typing FLOATING LOAD instead of remembering the screen number.
This could be accomplished by editing 20 CONSTANT FLOATING directly into

screen 1.
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UTILITIES

The OSI-FORTH system 1s supplied with several utilities which provide

copy, initialization, and reconfigure functions. These utility words are

located In screens 6 through 12 on your disk,

the use of these words.

The following pages describe



\f

BLOCK-INITIALIZATION ON NEW DISKS

There are four words provided in the screen labeled (BLOCK INITIALIZATION

WORDS) for inftializing the block storage area on new disks.

These words caover the following situations.

SYSO-INIT -
SYS1-INIT -
LIBO-INIT -

LIBI-INIT -

To init{ialize

Initializes a system type disk on drive 0
Initializes a system type disk on drive !
Initializes a library type disk on drive 0

Inttializes a library type disk on drive 1

the bleck storage areas on disk, simply LOAD this screen

and execute the appropriate word., These words write blank blocks on the

entire block storage area! Make sure you have the correct disk in the drive

before executing them,



|

SYSTEM RECONFIGURE

THE OSI-FORTH svstem, as supplied, is configured for 32K (24K for mini-
floppy) of memory and four disk buffers {encugh to hold one screen). (See
Figure 1). Also, the backspace character is set to 'RUBOUT' as 1is standard in
nost FORTH systems.

The System Reconfigure screen allows modification of these parameters and
automatic rewriting of the newly configured system onto the disk. To
reconflgure your system, first LOAD the screen labeled (SYSTEM RECONFIGURE),
The word BSPACE allows changing the backspace character in the following
manner:

HEX 5F BSPACE will rewrite the system boot-up parameters

such that SHIFT-0 (the normal backspace
character In 08I software) is the backspace.

To change the memory and buffer configuration to 48K and twelve buffers
(enough to hold three screens sinultaneously), for example, one would type:

HEX CO00 OC CHANGE =  +./ o= ome  Zosg 0L i,
NOTE~=-D0O 40T execute these words on your prime backup copy of the system.

They rewrite part of the system and a disk error or user error could clobber

the system! Only reconfigure working copies!
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Creating a FORTH diskette +or O] DIF/MF with O8L3D V3ELE

1?2 Inmitialize a bBblanmk disketlte with the rormal method.

2y ooy tracks O to 14 from bhe FORTH master diskette to bthe "new’
disketle.

[N
[
]

Ll
™
s

i
u

Iy Boolb the system wilth the FORTH master

4y Twoe " 4 LOALG Y to losd screen 8, insert The "new’ diskette and
tvpe M OBYSOOFY 7.

wmi o tnsert the FORTH master disketbe and twpe 12 LOAD ",

by Insert the "new’ diskette and btype " HYLO-INIT Y. This will take

severtal o minutes for conpletlion.

7y Insert the FORTH master diskette and type " % LOAD ", then type "
9014 CORPY-S5CREENS ", and follow the instructions on the screen.

8 When step 7 is complete the "new’ diskette shouwld nmow be able Lo
oot wp FORTH. « .



SYSTEM COPY

System copy words are provided for both single and dual drive systems.

The word SYSCOPY, when executed, will prompt the user for a fresh disk and

then proceed to write the basic system onto the new disk, In order to produce

a bootable disk, the following steps must also be taken:

1.

The disk must contain 0S65D v3.2
(including track zero)

FORTH's own BEXEC* must be transferred to the new disk.

The block storage area must be initialized using the
appropriate utility word

Screen ! nust contaln a ;8

Screens 4 and 5 should contain the error messages



COPYING FORTH SCREENS

There are two methods of copylng screens in the OSI-FORTH system. To
copy one screen from one location on the disk to another, simply use the word
COPY (seec EDITOR-VOCABULARY). If, however, you wish to copy a number of
screens from one disk to the same location on another disk, the screen copy
utilities are provided. To use this utility, simply LOAD the appropriate
screen (i.e., single or dual drive) and type the following;

n m COPY-SCREENS
This will initiate copying of screens n through m to drive | or will prompt

the user to switch disks at the appropriate time in single drive systems,.



?TERMINAL FOR SERIAL SYSTEMS

The FORTH word ?TERMINAL tests for a terminal key pressed (usually ESC)
and returns a | to the stack 1f true , or a 0O {f false. Since this word does
not walt for input, {t cannot requést input through the 05-65D I/0 distriburor
but must perform its own check. OSI-FORTH V2.0 is supplied such that
TTERMINAL specifically tests the 0SI polled keyboard for ESC. If you intend
to use your OSI-FORTH on a serfal system, you may modify ?TERMINAL such that
it tests device | for a key pressed, The screen labeled ?TERMINAL for serial
systems will rewrite the ?TERMINAL code automatically for this purpose. This
screen will execute while LOADing so do not LOAD it until you are sure you are
;eady.

Instructions

1. Make a copy of your original disk using the system copy utility,

2. Using yvour copy (never do this to your ofiginal)r LOAD the
screen labeled ?TERMINAL FOR SERIAL SYSTEMS and then recopy
this disk onto {tself (i.e., use the same disk for original
and copy) using the system copy again.

3. ?TERMINAL will now respond to key closures (any key) on

device 1.



THE EDITOR
When 0SI Forth 1s finished loading, there are several sets of definitions
i1n menory. These sets are called vocabularies. The purpose of having
vocabularies is to enable faster searches by Forth since you may specify which
vocabulary to start with, One of these vocabularies 1s the Editor. The
EDITOR vocabulary may be listed by typing EDITOR VLIST and carriage return
{CR}. The other vocabularies may be listed by typing FORTH VLIST (CR) and

ASSEMBLER VLIST (CR).

When listing a vocahulary, you will notice that, in addition to the words
}n the specified vocabulary, the Forth vocabulary 1is also listed. This
13 because all vocabularies are linked to Forth so that if a definition
i1s not found in the context vocabulary, the Forth dicticnary will also be
searched.

Before getting on with actual examples of using the Editor, a few groﬁnd
rules are in order. Forth source text is normally edited with disk storage
areas called screens. Each screen contains 16 lines (0-15) with a possible 64
characters per line. This gives a total of 1K bytes of data which occupy four
disk blocks in the Forth operating system.

Rule #1

The first line {line 0) 1is reserved for descriptive text of the screen
contents, Line O is what 1s displayed when using the INDEX command. For

exanple, 0 20 INDEX (CR) would cause line 0 of screens 0 through 20 to be

Ityped to the display.



Rule #2

Don't crowd the screens, Group the material in small, logical units with

plenty of comments. It's bad enough reading your own Forth definitions let

alone trying to figure out what someone else ig trying to do., There are 186

screens per disk, Lots of room.

Rule #3

Don't use line 15 for text if you can avold it. Save ir for the words ;8

and -~>. It nakes things easier to follow.

As a matter of good practice, the following hints are offered:

1.

Put the colon definition name, with a brief, descriptive comment, on
one line with (comments and) the actual definition on the following
line(s).

Try and keep definition small enough to fit on a few lines.

Don't pur more than one definition on a line.

. Leave two blanks between each word in a definition and try to set off

other subunits (such as DO Loops) by three spaces on a separate line.
Don't put unreleated definifions on a screen. There is no

penalty for empty space when the screen 1s loaded into TemoOTY .

Don't leave more than 3 cansecutive blank Iines anywhere 1in a

screen or before the ;5 or -->,

OK, now for an exanple. {Refer to the Editor Glossary for the full

definfitions of the commands.) Suppose you wish to edit screen 14, First,

invoke the Editor by typing EDITOR (CR)}. Then 14 LIST (CR). You should get a

list of screen 14 which looks like Fig. 2. You could also type 14 EDIT (CR).

This would have done the sane thing.



First, let's copy this screen to avold losing it while learning to use
the EDITOR. To copy 1t to screen 15 {an empty screen}, use the copy command
14 15 COPY (CR)., To be sure it was done properly, do 15 LIST or 15 EDIT.
From now on, we will work with the copy on screen 15. Suppose you want to

enter a line of text or code or overwrite an existing line.

0 ( EXAMPLE EDITING SCREEN)
1 VOCABULARY TEST ¢ DEFINE A NEW VGCABULARY NAMED TEST )

2 DECIMAL TEST DEFINITIONS ( DECLARE BASE AND CURRENT VOCAB )

3

4 : 10COUNT ( DEFINE A WORD TC COUNT TO 10 )

5 16 0 DO CR I . LOOP ;

&

7 : HELLO ( PRINT HELLO UNTIL ESC IS PRESSED )}
BEGIN ,"HELLO!"™ CR ?TERMINAL END ;

8

9

10 : ?BASE ( PRINT THE CURRENT BASE IN BASE 10 )

11 BASE 3@ DUP DECIMAL . BASE !

12

13 ;S ( TRANSFER CONTROL BACK TO KEYBOARD )

Flg. 2 Forth Editor Exanple
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Do this with the P command.

Type the follawing: 0 P ( FIRST TRY WITH EDITOR ) (CR). Forth will respond

with OK.

If you type an L (CR), the screen will be relisted with the latest

updates or Insertions,

How suppose we wish to change all occurrences of the number 10 in the

text to 25.

TOP

F

10

10
25

10

10

25

This 1s done with the following commands.

(set edit ecursor to top of screen)
(find first occurrence of 10)

(nove cursor to beginning of the 10)
{Yote: you could have also used the -2 M command]

(delete the 10}
{(insert 25)

(find next occurrence of 10)

For example, let's put a new title on line 0.



Jow list the screen by typing L (CR). You could have also done the same thing
by using only the X and C cormmands. Do this to change the 25 to 135,
Ex. TOP

X 25

C 15

X 25

C 15

X 25

c 15

L

Now, what 1f you want to move a whole line of text somewhere else on the

screen, For exanple, move line 0 to line 14. This can be done by the use of
the line buffer PAD. Do the following:

0D (delete line 0 and put it 4in PAD)

14 R {replaces line 14 with what {s in PAD
{i.e., line 0})

L (relist new screen)g
If you wanted to duplicate line 0 on line 14, you would have used 0 H instead
of 0 D in the above exanple.

Once all editing on a screen has been conmpleted, you must save it by
typing FLUSH (CR), Forth only saves those blocks that have been altered
since the screen has been listed. To 1llustrate this, list the original
screen by typing 14 EDIT, then FLUSH. Forth will not bother resaving this
Iscreen,ibut will just reqund with OK. Load the screen by 14 (or 15) LOAD CR;
If all went well, a VLIST will show that the definitions on this screen have
been added to the dictionary in RAM along with the vocabulary name TEST. All
of the definitions on this screen are now available for use. Try HELLO (CR).

This will type the word Hello! wuntil the ESC key is pressed. If you no



longer want or need the vocabulary TEST, you can remove it by typing FORGET
TEST CR. Do a VLIST to see that it {s no longer in the dictionary.

If vou nade a mistake In the screen such that it will not load and you
try to load it again, you may find several coples of the words in the
dictionary and a warning message telling you that some of the words are not
unique, You should FORGET the bad definitions and fix the screen before
trying te reload., To avold writing random garbage on the disk, it is a good
idea to do an EMPTY-BUFFERS command whenever you have a problem involv;ng disk
I/0. Also, any time an error message is generated, the base is reset to
decimal and the context voecabulary is set back te Forth which means that 1if
you were using the Editor, you must reset the context dictionary back to the

Editar by typing EDITOR CR.



EDIT

text"”

P text

FLUSH

n COPY

text

text

GLOSSARY OF EDITOR WORDS
Clears the 540 video display memory, switches the
context vocabulary to EDITOR and lists screen n.

Places the text terminated by a " {in the buffer
PAD,

Puts text on line n,
Deletes line n but keeps {t in PAD.

Moves lines n to 15 down one loosing line 15 and
miking line n empty, S/73ciy OAL

Erases line n (fills with blanks)

Transfers line n to PAD, HOLDES LJ;H? Ly

Moves ediring cursor the signed amount n.

Type line n and place editing cursor at the
beginning of the line. Also leavess the line {in

PAD.

Clears the 540 video memory and relists the current
screen.

Replace line n with the text In PAD.
Insert text in PAD intoe line n,

Sets the polnters for the editing cursor to the top
left of the screen.

Erases screen n (£fills with blanks). FLUSH must be
executed after CLEAR,

Writes all updated blocks back to disk,
Copiles screen n onto screen m.

Finds first soccurrence of text starting at the
current cursor position. Tvpes out the line and

positions the editing cursor after text.

Finds the next occurrence of the text previously
found by F,

Back up cursor to before text in PAD,

Delete the next occurrence of the following text.



TILL - Deletes remainder of line beginning at the cursor
position. ‘

C text - Insert text starting at the cursor position,



THE ASSEMBLER

During boot up, Forth also loads a 6502 assembler. Most of the familiar
502 assembler mnemonics are included with a few additions which make life
easter. The only opcodes which are not implemented are LDX ZP,Y and STX
ZP,Y. The biggest difference is in the use of the Forth Reverse Polish style
notation., Also, all Forth assembler mnemonics end with a comma (i.e., LDA,
ADC, etc.)s A very lmportant point to remember here is that Forth makes very
heavy use of the X register. Because of this, a location XSAVE has been set
aside for temporary storage of the X register whenever your prograus make use
of 1it.

In general, all assembly routines are preceded by the Forth word CODE
which creates a dictionary entry for a named routine and switches the context
vocabulary to the ASSEMBLER. At this point, an example will go a long way.
Suppose.for some obscure reason vou wanted to load the accunulator with $41
and store 1t at location $§D250 32 times using the X register as the counter,

Traditionally, the code would appear as follows:

EXAMPLE STX XSAVE
LDX 4520
BEGIN LDA 4541
STA $D250
DEX
BNE BEGIN

LDX XSAVE

JMP NEXT



Written with the FORTH assemhbler, the same routine would look like this:

1 Hex Code Exapple

(g% ]

XSAVE STX, 20 #  LDX,

3 . Begin,

4 41 # LDA, D250 5STa,
5 DEX, 0= END,

6 XSAVE LDX, NEXT JMP,

In this example, Line 1 sets the base to 16, enables the Assembler as the
context vocabulary, and names the following code as EXAMPLE when 1t is loaded.
Line 2 saves the X register and does an immediate load of X with Hex 20. Line
4 loads the accumulator with Hex 41 and stores {t at D250. Line 5 decrements
X and tests for equality with 0. If X is not equal ta O, the end statement
causes a branch back zo begin., 1f ¥ does equal 0, then line 6 restores the
original value of the X register and lets Forth return to the address
interpreter (NEXT). The use of Begin, and End, allow you freedom from having
to compute backward branches. The otﬁar Forth conditionals are listed in the
Assembler Appendix,

To handle the forward branch condition, the FORTH assembler uses the
IF,...ELSE,...THEN, structure which 1s similar to some Basies and Pascal, The
ELSE, {s optional in Forth as in many other languages. With this construct, a
value on top of the stack is tesred by one of the 6502 conditionals and if the
result {s non-zero, everything between IF, and ELSE, is executed and the
Rrogramrskips to THEN,. If the tested value is zero, the pregram skips to the

code following ELSE, and executes everything up to THEN,.



All FORTH CODE definitions must end in a jump back to the FORTH
interpreter. There are several entry points possible depending upon what
action is desired.with respect to the stack. These entry points have the
following names:
NEXT * begins execution of the next word with no effect
on the stack

PUSH pushes the accunulator as LSB and the top of the 6502
stack as MSB onto the Forth stack as'a 16-bit
value before executing the next word

PUSHOA pushes the accunulator as.LSB and a zero as MSBE

ento the Forth stack before executing the next
word

POP removes the top value from the Forth stack

before executing the next word

POPTWO removes the top two values from the Forth stack

PUT replaces the top value of the Forth stack with

the accunulator and top of the 6502 stack



In addition to the standard 6502 assembler mnemonics, the following words

are supplied as part of the assembler vocabulary.

BEGIN,

END,

IF,

ELSE,

THEN,

(=

Cs

0<

Labels the beginning of a loop structure in a CODE
definition,

Marks the end of a BEGCIN--END loop in a CODE
definition, Must be preceded by one of the
conditienal tests; 0=, CS, 0¢, NOT

Actually assembles a branch back to BEGIN.

Assenble a conditional forward branch to THEN, or
ELSE,. Must be preceded by one of the conditional
tests 0=, CS, 0N¢,NOT .

First assembles an unconditional hranch to be used
by THEN, then computes the branch from IF, to HERE,
and stores it back at the branch instruction
previously assembled by IF,.

End of IF,...ELSE,...THEN, construct. Conputer
forward branches to HERE from IF, OR ELSE, and
stores the value back at the branch 1instruction
previously assenbled by IF, or ELSE,

Precedes IF, or END,. Causes a branch on not equal
to zero (BNE) to be assembled by IF, or END,.
Precedes IF, or END,, Causes a branch on carry

clear (BCC) to be assembled by IF, or END,.

Precedes IF, or END,. Causes a branch on plus

(BPL) to be assembled by IF, or END,.



NGT - Follows one of the previous three conditional tests
to cause the inverse branch instruction to be
assembled by IF, or EUND,.

All assembler mnemonics end with a comma (example: LDA, ADC, CLC, etc.)



UTILITY SCREEMS FOR EQTH EIGHT-IMNCH AND MINI-FLOFFY SYSTEMS:
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UTILITY SCREENS FOR BOTH EIGHT—INCH A&MNMD MIMI-FLOFFY SYSTEMS:

ul
g
Z D

B R TVER IR L N S Y

Ui
Ci

S T IR RSO, |

£

10
11
1=

14

1%

n
0
pal

U,
-

,,_.
rJ

15

—
F

—
[}

BN R =D

# =

* 4

STACK EMFTY
DICTIONARY FULL

ISNT UNIQUE

DISK RANGE 7

STACE FULL

DIGH ERROR !

BLOCK NUMBER TOO &
DEVICE NUT READY

O51-FORTH

# S
( ERROR MESSAGES )
COMFILATION QNLY,
EXECUTION ONLY
CONDITIONALS NOT F
DEFINITION NOT FIN
IN FROTECTED DICTI
USE ONLY WHEN LOAD
OFF CURRENT EDITIN
DECLARE VOCAERULARY

OSI-FORTH

16

TECHNICAL FRODUCTS CO.

USE IN DEFINITIONS

AIRED
ISHED
ONARY
ING

G SCREEN

TECHNICAL FRODUCTS CO.

NOV.

NIV,

q.

7

1980

1980



UTILITY SCREENS FOR MINI-FLOFFY SYSTEMS:

SCR

SRS s I T N ¥ e O

e
BT

2

12
14

15

SCR

QR R w3 NI 0 o | 0 <RI O R e

e b e
£ Q] B 2

—
o

5CR

o

10
11
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{ SYHTEM RECONFIGURE
VOCABULARY SYSTEM

HEX SYSTEM DREFINITIONS

i BSPACE 20E ! DISK "SA 146.1=0Z00,8"

: CHANGE { SET NEW TOF OF MEMCRY AND # OF DISE BUFFERS)

*R B0 - DUF DUF K> 104 % - DUF DUF
T FIRSTY ! Use ! FREV !
LIMIT ! =10 !
DISK "8A 16, 1=02040/8"
DISK "SA 18,1=1200/8" ;

DECIMAL 5

¥ 7
(.7TERMINAL FDR SERIAL SYSTEMS )

HEX

( XQTER ) .
5CR ¥ 4 % I + BLOCK * 7TTERMIMAL
2 - 2 10 CMOVE

{ THE FOLLOWING LIMNES COMTAIN MON-FRIMTIING )
( CHARACTERS ... DO NOT MAODIFY fvtrn
DESIE

#
¢ SINGLE DRIVE SYSTEM COFY )
VOCARULARY SYSTEM
SYSTEM DEFINITIONS
1 5YSCOFRY ( COFIES RBASIC FORTH SYSTEM ONTO NEW
- FLACE NEW DISK IN DRIVE ARID HIT RTN"
CR kKEY DROF
DISH "SA 16, 1=0200/8"
DIGE "S5A 17,1=0/a00/9"
DISKE "5/ 18, 1=1200/8"
DISK "SA 192,1=1A00/8"
DISK "S5A 20,t1=327£/8"
EMPTY-RUFFERS 3 =

FORTH TECHNICAL FRODUCTS CO.

DISEKE )
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UTILITY SCREENS FOR MINI-FLOFFY SYSTEMS:

n
0
P

# 7
{ SINGLE DRIVE SCREEN COFY )

t)

1 FORTH DEFINITIQONS

2 LIMIT FIRST - EB/BUF / CONSTANT NBUF

4 : WRITE NELF ¢ DO UFDATE FREY 2 +BUF DRGF

5 FREV ! LOOF FLUSH 3

&

7+ READ NBUF O DO DUP I + BLOCK DROF LOOF ;

2

= COFY—-SCREENS
10 1+ B/SCR & SWAF E/SCR x DO
11 . FLACE SOURCE D1SK IN DRIVE AND HIT BTM™
1z CR KEY DROF I READ
13 . " FLACE DESTINATION DISK IN DRIVE &ND HIT RTN
14 CR KEY DROF WRITE NEUF +L0QF :

o 18

SCR # 10

O { DUAL DRIVE SYSI1EM COFY ETC. )

1 VOCABULARY SYSTEM

2 SYSTEM DEFINITIONS

A : SYSCOFRY ( COFIES BASIC FORTH SYSTEM ONMTQ NEW DISE )
4 " FLACE IMITIALIZED DISK IM DRIVE B AND MIT RTN"
5 CR KEY DROF

& DISKE "SELECT E"

7 DISK "ZA 1&,1=0_00/9"

3 DISE "Sa 17, 1=0&00/8"

7 DIGSK "SA 1@3.1=1200/8"

16 © DISE "Si 1P, 1=la00a/8¢

L1 DISK "S5A 20,1=3Z7E/8"

12 DISK "SELECT A

1= EMFTY-BUFFERS s 15

14

SCR # 11

O ( DUAL DRIVE SCREEN COFY )

1

2 DECIMAL FORTH DEFINITIONS

4 ( n.m ) : COFY-SCREENS ( COFIES SCREENS n. TO m
5 TO DISK IN DRIVE K )
& 1+ 4 % SWAF 4 % DO I BLOCK I OFFSET D +
- 20 + 0 R/7W LOOF

g

g

10 : 8

11

12

1z

14

15

OSI-FORTH TECHMICAL FRODUCTS CO, =/1/81



UTILITY SCREEMS FOR MINI-FLOFFY SYSTEMS:

SCR

~ O Ul k) o

SR TRV A S O N
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SCR
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0

10
11
12
1z
14

15

0sI-

# 1z .
¢ BLOCK INITIALIZATIUN WORDS )
FORTH DEFINITIONS

BLOCE~-IMNIT FIRST 256 BLANES SWaF
DO FIRST 1 OFFSET 2 + O R/W LDOF DRO

! DYS0-INIT ¢ INITIALIZE SYSTEM DISK ON DRIVE o )
DRO © 1532 BLOCK-INIT 1

SYS1-INIT ¢ INITIALIZE SYSTEM DISK OWN DRIVE 1 )
DR1 O 182" BLOCK-INIT DRO g

LIBO—INIT ¢ INITIALIZE LIBRARY DISE OM DRIVE O )
8 OFFSET ' O T12Z BLOCK-INIT DRO ;

LIBLI-INIT ( INITIALIZE LIBRARY DISH ON DRIVE 1 )
DRO 328 639 BLOCK~-INIT i

¢ A

p
PR R

HE

# 13-
{ TRRACE., HAOTRACE )
HEX FORTH DEFINITIONS

CODE TRACE ( EMNABLE FORTH TRACE FUNCTION )
20 #1LDA. 7DF STA, Ci # LDA,
JEQ STA, 0d # LDA,  JELl STA,
NEXT JmMF,

CODE MOTRALE ( DISARBRLE FORTH TR&GLE FURCTION )
XSRVE 5TX, S # LDX, EA # LDA,
LEGIN, JDE ¥ 8ThA, DEX. 0= ENID,
XSAEVE LDX, NEXT JirF,

FORTH DECIMAL 13

# 14

¢ EXAMPLE EDITING SCREEN )

YOCABULARY TEST ( DEFINE NEW YOCABULAKY NAMED TEST )
DECIMAL TEST DEFIMITIONS ( DECLARE BASE AND CURRENT VOC. )

: 10COUNT ( DEFINE A WORD TO COUNT TO 10 )
19 0 DO CR I . Laar ;

: HELLDE ¢ FRINT HELLO UNTIL "ESCT IS FPRESSED )
BEGIN M HELLO'" CR 7TERMIM&L  END ;

THASE ( FRINT CURRENT BASE IN BASE 10 )
BEASE 2 DUF DECIMAL . EBASE ! 3

1S (TRANSFER CONTROL BACK TO KEYEBOJARD )

FORTH TECHNICAL PRODUECTS CO. 2/1/814



'\ BEXEC* FOR MIMI-FLOFFY SYSTEMS

1 X=FEEF (10330) 1 FORE 8993,X : FORE 23994, X
2 IF FEEFA(S70B8)=227 THEN FOKE 97%4,27
S OFRINT:FRINT:FRINT

1O FRINT" OS1-FORTH VERSION Z.0

Z0 FRINT

20 PRINT" TECHMICAL FRODUCTS CO.

40 FRINT" 1 FEB 128L"

=0 FPRINT

oo DISK!"IO0 10,100

110 DISKE!'"MEM 2E77?,I879"

120 FPRINTSS, "EXIT"3;CHRE$ (13

120 FRINTH#S,"I0 10,80"CHR®(LTD) ;

IS PRINTHS,"CA OZ00=16,1";CHRS (13
176 FRINTH#S,"CA OAOO=17,1";CHRS (13) 3
137 FRINTHS,"CA 1200=18,1";CHRE(13) 3
128 FRINT#5,"CA 1A00=19, 1";CHRS (13) 3
139 PRINTHS,"CA 327E=20,1";CHR$(13) ;
147 PRINTH#S,"G0 Q200" ;CHRS(13) 3

145 PRINTH#G, "EMFTY-BUFFERS" ; CHR$ (13) 3
ﬂa 146 PRINTHS, "HEX 205 ZA4F !'MiCHRB{(13);
147 FRINT#Z,"FAD DUF 8 EA FILL ZCDC S CMOVE":CHRS(13)
143 FRIMTHS, "CECIMAL 1 LDAD";CHR$(17)
130 IFFEER (10950 =2THENFRINTH#S, "DISY 10 O2,02"iCHR$(13)::G0TQL70
160 FRINTS#S, "DISKE IO 0l,01"sCHR®(13):
170 END



g7

1 $=PEER (109500 s POKE 8993, % 5 POEE 8994, X
T OIF FEEE (57088) =323 THEN FOEE $794,37
3 OFUOKE 9425, 74: FOKE 9476 80 FOKE Y6327, 258

FOKE 61440,3:FOKE 41440,16 A8%¥ A5/
FRINT: FRINT : PRINT

10 PRINTY OSI-FORTH VERSION 2.0

20 FRINT

A0 FRINT® TECHNICAL PRODUCTS OO,

40 PRINT™ 1 FER 1981"
=o RRINT

100 DIGK!'"I0 10,10

110 DISK! "MEM 2E7, 2E7SY

120 FRINTHS, "EXIT s CHRE(13) ¢

130 FRINTH#E, "I0 10,80 CHRS (135 5

A5 PRINTHS, "0A OZ00=14, 1" OHRS (13 ;

Sh FRINTES, "0A 0A00=17, 1" CHRE (173
137 PRINTES, "CA 1200=18, 1" CHES$ (1) ;
1738 PRINT#S, "C8 1A00=19, 1" jCHRE {13

159 PRINTHS, "CA SP7E=20, 193 DHRS (13) ;

142 PRINTHES, "GO 000" CHRE (131

145 FRINTHS, "EMPTY-BUFFERS® 3 CHERS (13

146 FRINTH#S, "HEX 205 ZA4F "3 CHRE(13) ;

147 PRINTH#S, "EAD DUP 8 EA FILL 20DC 5 CMOVE"jCHR$(13)
148 PRINTH#S, "DECIMAL @ LOADY; CHRS$ (13 3

150 ITFPEEE (LO9S0) =2 THENERINTSS, "DISK 10 02,02 " CHR$ (1) 5 s GOTOL70
160 FRINTHS, "DISK I0 01,01 CHR$ (13 ;

170 END

[

L



UTILITY SCREENMS FOR EIGHT-INCH DISE SYSTEMS:

SCR # &
O 0 SYSTEM RECONFIGURE
1 VOCARBULARY SYSTEM
2 HEX SYSTEM DEFINITICNS
4 EBSFACE ZOE ' DISK "Sa 11, 1=0700/7BRY
b
& 1 CHAMGE ¢ SET NEW TOF GF MEMORY AND # OF DISE BUFFERS)
7 +R 80 - DUF DUF R>» 194 % - DUF DUF
= FIRST ' USE ! FREV !
7 LIMIT ! 200 0
1 DISE "S54 11.,1=0200/,8"
11 DISK "S5A 12,1=0DQ0/B" ;
1=
14

13 DECIMAL :5

SCR # 7
O TTERMINAL FOR SERIAL SYSTEMS )
1 HEX
3 XQTER
4 SCR @ 4 x = + ELOCK ° 7TERMINAL
S 2 - 9 10 CMOVE
)
7 DECIMAL FORTH i 8
g .
7

IO ¢ THE FOLLOWING LIMES COMTAIN NOM=FRIMTING
11 ¢ CHARACTERS ... DO NOT MODIFY ‘!1t0r1
12 EL)JHjLE

SCR # B
0 ( SINGLE DRIVE SYSTEM COFPY )

1 VOCARBULARY SYSTEM
2 SYS5TEM DEFINITIONS
I : SYSCORY ( COFPIES BASIC FORTH SYSTEM ONTO NEW DISH
4
S SUOFUT MEW DISE IN DRIVE AND HIT *RTHNT
& CR EEY DROF
7 DISE "Sa 11,1=a200/8"
8 DISE "SA 12, 1=0D0O0O/R"
2, DISE "S@& 13, 1=1300/R"
10 GISK "5A 14,1=317E/R"
11 EMFTY-BUFFERS H
12
12 18
14
S

OSI-FORTH TECHNICAL FRODUCTS (O rOY.

2.

)

1980



™

UTILITY SCREENS FOR EIGHT-IMCH DISK SYSTEMS:

SCR

SO LD s R D

—
-~

11
12
12
14

15

SCR

!

(ea BN v S ) I N BT I 5 B

# 2

( SINGLE DRIVE SCREEN COFY )

FORTH DEFINITIONS

LIMIT FIRST - B/BUF / COMNSTANT NEUF

: WRITE MEUF O DO UFDATE FREV 2 +EBUF DROF
FREV ! LOOF FLUSH ;

¢ READ NEULF O DO DUF I + BLOCK DROF LOOF

: COFY-SCREENS
1+ B/SCR ¥ SWAF EBE/SCE £ DO
. " FLACE SOURCE DISK IN DRIVE AND HIT RTN®
CR KEY DROF I READ
- FLACE DESTIMATION DISK IN DRIVE AND HIT RTN®
CR KEY DROF WRITE NBUF +L0OQF
HES

# 1O
( DUAL DRIVE SYSTEM COFY ETC.
VOCABRULARY SYSTEM

"SYSTEM DEFINITIONS

: SYSCOFY ( COFIES EBASIC FORTH SYSTEM ONTO NEW DISK )

." FLACE INITIALIZED DISK IN DRIVE B AND HIT RTN"
CR hEY DROF :
DISK "SELECT B"

DISKE "58 11, 1=0200/8"

DISK "SA 12, 1=0DO0O/E"

D1Sk "SA 17,1=1800,R"

DISk "SA 14,1=317E/K"

DISk “SELECT A"

EMFTY-BUFFERS 3

# 11
( DUAL DRIVE SCREEM COFY )

DECIMAL FGRTH DEFIMITIONS
{n.m ) : COFY-SCREEMS ( COFIES SCREENS n, TO m
TO DISk IN DRIVE R )

I+ 4 % SWAF 4 % DO I BLOCK 1 OFFSET @ +
S24 + O R/W LDOF '

O0SI-FORTH TECHWMICAL FRODUCTS CO. MOV. 2, 1980



UTILITY SCREEMS FOR EIGHT-INCH DISKE SYSTEMS:

S8CR # 12 }
© ( BLOCE INITIALIZATION WORDS )
FORTH DEFINITIONS

BLOCKE-INIT FIRST 254 BLANKES SWAF
DO FIRST I OFFSET @ + O R/W LOOFP DRO 3

SYSO-INIT { INITIALIZE SYSTEM DISK ON DRIVE O )
DRO © 744 EBLOCK-INIT ;

: 5YS1-INIT C INITIALIZE SYSTEM DISH ONM DRIVE 1)
DRI © 744 BLOGCK-IMIT DRO

LIBO-INIT ¢ INITIALIZE LIBRARY DISK O DRIVE O 3
12 OFFSET ! O 912 BLOCK-IMIT DRO

LIBI-INIT C INITIALIZE LIBRARY DISKE ON DRIVE 1 )
DRGC 934 1847 EBLOCK~INIT 3

RS ¢ B FE RN v S L S R O B

—
-

—
i

—
i h

-
(i

HR

# 13
( TRAECE., NOTRACE
HEX FORTH DEFINITIONS

5]
a
a3

CODE TRACE ( ENAEBLE FORTH TRACE FUNCTION )
20 # LDA, 7DF STA, C1 # LDA,
7EQ STA, 02 # LDA, 7E1 STA,
NEXT JME,

CODE NOTRACE ( DISABLE FORTH TRECE FUNCTION )
XSAVE STX, S # LDX, EA # LDA,
EEGIN, 7DE X SlA, DEx, o= END,
XSAVE LDX, NEXT JMP,

o B R B

-
—_ T

L4 3

-
LA

FORTH DECIMAL ;S

—
+

1]

SCR # 14

{ EXAMFLE EDITING SCREEN )

VOCABULARY TEST ( DEFINE NEW VOCABULARY MAMED TEST )
DECIMAL TEST DEFINITIONS ( DECLARE BASE AND CURRENT vOC. )

-’

¢ 1OCAOUNT ¢ DEFINE A WORD TO COUNT TO 10 )
1o o DO CR I . LOORP

: HELLD ( PRINT MELLO UNTIL TES3CT IS FRESSEDL )
BEGIN <" HELLO!!M TR ?TERMIMAL  END g

G DN R LR e D

L
5 ST

: THASE ( FRINT CURRENT BASE IM BASE 1G )
BaASE 2 DUF DECIMAL . BASE Vg

}

13 :5 (TRAMSFER CONTROL BACK TO EEYEOQARD )
14

15

OSI-FORTH - TECHNICAL FRODUCTS £O. NOW. F. 1980
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BEXECx FOR EIGHT-INCH DISH

(L I

1O
20
0
4¢)
S0
&S
F

A=FEEK (10%30) : FOFKE B993,X
IF FEEK (57088)
FRIMNT:PRINT:FRINT

SYSTEMS -

FORE 8974.X
=223 THEM FOKE 97%94,37

FRINT" OSI-FORTH VERSION Z.0

FRINT

FRIMNTY TECHNICAL FRODUCTS CO.

FRINT" 1 FEER 1981"

FRIMNT

FRA=624464: CA=FPA+1:FE=FA+2: CE=FA+3
FORECA, O: FOKECE, 0: POKEFA, Q1 POKEFRER, 225

80 FOKE CA.4:PORECEH,4
DISK!"IO 10,100
Diski"mMEM ZE79,ZE72"

100
110
120
120

32
1724
134
178
140
145
144
147
148
130
150
170

FRINTH#S,
FRINTHS,
FRINT#S,
FRINTHS,
FRINT#S,
FRINT#S,
FRINT#H#S,
FRINTH#S,
FRINTS,
FRINT#S,
FRINTH#S,

IFFEER (10950) =2THENFRINT#S, "DIGH

FRINTH#S,
EMD

"EXIT"1CHRS (13);

“I0 10.80"CHR%(13):

"CA O200=11,1";CHR$(13) ;
“CA ODOO=12,1":;CHR$ (13 ;
"CA 1800=13,1";CHR${(13);
"CA Z17E=14,1";CHRS (13);
"GO O200" 3 CHRS (130 :
"EMPTY-BUFFERS" ; CHR$ (13) 3
"HEX 205 2R4F '":CHR3 (13
"FAD DUF 8 EA FILL 2CDC S
“DECIMAL 1 LOAD":CHR®{(13:
10

CHMOVE" ;CHR$ (173 s

QZ, 02"

sCHR$ (133 :6AOTDL7O

"DISkE TG Ql1,01";CHR$ (13



Xy
-

.':{]

RPN B < P IR U EE ot Rty |

[V o

AA.&AA..
MR =T

L
I
Mg B )

W

i R TN e T I =

.
oo

..,
1) -

[ S

R 3 I S

Ok

* FRR
r MISC DBEYICE CONTED
B FORTH DEFINTTIOMS

CongE DEVCHK

XEAVE STX.

L LWORDS )

ZREC LDA. 2806 JSR.

CS TIF. ®©il 2 LDAa. FLSE. O %2 (DA,
THEM. XSAVE STX. PUSHCHR JMP.
CODF HOMDEY  HSAVE ST, 2nih3 JSE, XEAVE LDX,
NEXT JHP.
SETDRY  DUP ZREC C@ = 1F NLFOP DEVCHE CLSE ZR5C
DE¥CHK DUP &= [F HOMDRY THEM THEN ;

DRO AR4L OFFSET

LRt 39C OFFSET 1

RITE CNE SECTOR TO DISK
GET TRaACK MNUMEER 3

SET DRIVE TQ TRACK )
LOAT BEAD )

LRITE SECTOR )

U OAD BEAD )

NOKE ) .

I R?

C KM OCK-URITE )

BETX FORTH DREFINTTIONS

CODE Bl OCK-WRITE (W
EE 1.DA. {
ZREC USSR, (
ZFRd SR, (
71 JER. (
FTR1 USSR, (
MEXT HeF, (

DEC TMAL AN
3 AR
I B OCK-READ )

HEX FORTH DEFINITICNS

CONF RLOCK=-RPEAD ¢ RE
FE 1 DA, (
FREC ISR f
~TCe ISR, (
FER7 SR, {
S OO N FoY = {
HEXT IMe, (
TECT M HAN
OS 1-FORTH TEC

Al OME SECTOR FROM DISK )
GET TRPACK HMNUMEFR )

SET DRIVE TO TREACK )

| OAT HFAT )

FEAT SECTOR b

VM GAaD HEAD )

DOMNE )

HMTCA FROTUCTS CO NOY

a9,

1879



S
]

A

14
)

YN T AT N - T

Ch am
g =

[ Y S —
o

ik,

»

P L e I B <D B

‘0

DN B W=D

RVIY]

2

= s

* Ao
( OS] DISK R/l )

HEX FORTH DEFTHITIONS

F/U SEHAP TUR 737 Y @ 2FEROR DUIP 39R > IF
S50 - F OSETDRRWV ELLSE 1 SETDEY THEHN
IF 1 SETDRV 1 A PERERCR THEN
C <MOD -ECD EE C! 1 + ZaGE
Cl SWAR FE | 1 265F Ct IF BLGCK-READ
ELLSE BLOCK-WRITE THEN

NECIMAL ;S

+
i [ DOs COMHAND THTERFACE )
HER FORTH DEFIHITIONS

CODE DKEXEC XSAVE STX, ZAR4 JSR.  XSAVE LDX.
HEXT JMP.

NOSEXED E1 ' DKEXEC ZELE E1 !
(NISKY K COUMNT 1+ RY 4+ R DPOSEXEC
18K 22 STATE @ IF COMRILE DISKY LORD HFRE

a1+ ALLGT ELEE LIQRD BERE 1+ DOSEXFEC THEN
THMHED [ATE

DEC TMA
&
S |
OST1-FORTH FCHMICKL PRONDUCTS CO MOY

9.

1978



)
3

W TN Ee L) T F)

.
o

Y = T =y
N F G D oes

LA
‘)
A

S IL I ) BN TR B A VT

n
= [OOSR T U S N Y
) N LM = 0w

S

]

T E- L)

- oy

.;H
Y ST ]

wad

RS

&
E

21

JoOARRaAY., (OYDIM, ETC N
DECiHAL FORTH DEFINITIONS

ko
{

CODE J XSavg STX., T84, R 4 + LDa. Fhka.

P S + LDA. XSAYE LDX, FUSH JHP.

AREAY <RUTLDS
DOESY @

™
s
T
m
Al
m
M

(1D <RUILDS 2
S

£
DOES> @ F 2 ;

QCTAL 2 BpsE 1
BINARY Z BASE |

FUL AL ITICHS )
RTH DEFIMITIONS

URIRQ <% %5 2> B> OVER - SPRCES TYPE

Ll
=
c
s

SPACE

PUMFE OVER + UVER CR IO | S UR Z2 0 D0
I J+C2@5UR LOOP CR 2 +LGCP ;

T K3 .

{ MCRE ADDITIONS TO BaASIC SYSTEM )
HEA EDITOR BEFINITIONS

" 22 TEXT

CECItAL FORTH DEFINITIOMS

AVE 2 % (Mnve

CODE P XSAVE STX, TAX, R S5 + ILDA. PHA, R 7 + LDA.
XSHVE LLDNe. FUSH UMP,

05 1-FORTH TECHNICAL PROEUCTS CO

+ DUF ., COVER ALLOT SWAP

COTE T £4SavE ST, TSH, R 2+ LDA. PHA, R 3 + LDA.
XEHEYE LDK, FUSH.JmP, -

NOV

it

ERASE

itFE 2+ DUF . OVER ALLOT SlWaP ERASE
X o+

18

1%



ST R O T w4 2L 30

(Rl

= bk s sy

A 0 g —

L

J)
EEC RN RN I IO ) B SRS B I e ] |

¢

[ R il ol
[0 I TS

[54]
i
{

IR E A SN I e g

~J

[ U,

—
BN

ot'e

N e= T

¥olid
( STRIMG EDITOR COMMANDS )
- SPREAD AT CURSNR AND COPY IN FOLLOWING TEXT )
1 TEXT FAD COUNT 2LAG BOT OVER MIN R
FORTH R R¥ +1 B - >F DUP HERE R CHOVE
CSERE FLEAD + R> CMOVE R> CMOVE UPDATE
B M
SORTH DEFINITIONS DECIMAL
2 1is
{ ASSENELER )
HEX ASSEMELER DEFINITICNS
- WARTAFLE MODE ¢4 ALLOT  Z23E CONSTANT PUSH

242 CONSTAMT NEXT 23D CONSTANT PUT 3F1 CONSTANT PGP
ZEF CONSTANT PCPTUGC 3937 CONSTANT SETUR AE CONSTANT [P
GAE CONSTANT BINARY SDF CONSTANT PUSHOA E1l CONSTANT U
a3 CONSTAMT N BS CONSTAMT XSAVE B3 CONSTANT uP
oA =4 MODE U -1 MODE 2+ 1

T -4 MODE ! © MODE 2+ i

-2 DUF ABS 1909 ¢ IF 8 MODE | ¢ MORE 2+ |

ELEE 1D WMIDE ¢ 1 MODE 2+ 1V THEM ;

27 CC MODE U MODE 2+ v

XY -7 HMODE ! @ MODE 2+ ¢t

JY 4 MODE ' O MODE 2+ ¢

Y Z9 MOBE 1
CECIMAL ;S

¥ 115
{ ASSEMELER MNEMONICS ) HEX
40P (BUILDS C., DUESY C@ MODE & DUP o= IF DROP
SHAP DUP AEBS 108 < IF SW&P 8 ~ C, C, ELSE SwaP
C. THEN ELSE + MODE 2+ @ DUP -1 = |F DROP
C. ELSE IF C, . ELSE C. C., THEMN THEN THEN
@ MODE f O MODE 2+ 1

~I1 MOP ADC. 20 MR Ahn. CD MCP CuP, 4D HOP £OR,

Ah MOP LDA, an WP NRA, ED MOP SEC, 2D MUP STh,
TE MOF LEC, 4dE MGP LIR. Z2C HMOP RIT, QE MOP ASL.
AT S § H o ZE MOP ROL, cE MOP ROR, 2E MOP STX,

=DOMOP STy, AE MOP 1LDX, EC MOP CPX, CC HOP CPY,
AC MOGP LDY,
MM MODE @ —4 IF -C MCIE ' THEN
Lo IMM LDX, ;- CPX. INMM CPX. : : CPY I CPY,
LDY. IMM LDY. . DEC!MAL iS5

DS I-FCRTH TECENICAL PRODUCTS CD -7 HOov.o g,

182e
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NOIERY]

£ o117
{ ASSEMBLER MMEMONICS )
HE X

AES ¢BUILDS C. DOESY €@ MODE @ DUP 26 = IF + C.

ELSE DROP C, . THEN © MODE ! ;

4C AES JHP o0 ABS JSR,

REL <EUILDS C. DOESY C& ¢, C,
S¢ REL RCC,  E0 REL BCS.  FO FEL BEG, 30 REL BMI.
D9 REL RME, 19 REL BPL. S8 REL BYC, 79 REL BVS.

BOT & .¥ ; R 181 .X SEC 2 X
DEC IHAL Y
s 118
( ASSEMELER MNEHONICS )
HE

CPU <BUILDS C, DCESY C@ C.
¢0 CPU ERK, 12 CFU CLC., DR CPU CLD. 58 CPU CLI.
52 CPU CLV, C& CPU DEX, S8 CPU DEY, ES CPU INX.
€3 CFU INY, EA CPU NOP, 48 CPU PHA, % CPU PHP.
52 CPU FLA. 28 CRI! FLP, 48 CPU RTI. €9 CPU RTS.
78 CFij SEC.  FS CFU 3ED., 73 C5U SEi, a4 CPU TaX.
A3 CPU TAEY.  BA CFU TSX,  SA CFU TXA.,  9A CPU TXS.
S5 CEU TYA.
DECIMAL ;S
s {19
( ASSEMBLER COMDITIOMALS )
HE X
99 CONSTANT €S [0 CONSTANT 0= 10 COMSTANT ©¢
22 COHSTANT 23
© BEGIM. HERE ; IMMEDIATE

EHD, C, HEBRE 1+ - C.

iF, .C. HEFE 0 .

THEN, HERFE OVER 14 — SWAP C|

FLSE. 12 C, 30 [F. SWAP THEN.
COHOT 26 o+
TORTH DECIMAL LS

O] =-FORTH TECHHICAL PRODUCTS CO NOV G,

1238



