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Column One

cur lead story this month is
2ll) about the upcoming “Soft-
ware Issue" we hope +to put
together in October. Like
almost everything else in
PEEK(65), it all depends on
you. Don‘t be shy. If your
program works, and you like or
need it, send us a des-
cription. We are offering the
equivalent of a free $10
Ciassified Ad to everyone in
the 0SI worldl

Someone recently asked the
origin of the name of our
journal, Easy! When we first
started working with OSI and
learning BASIC, everywhere we
locked, we saw 65's. 65023
65D; 6&5U; but we didn't
understand much about any of
those 65's. The manwvals in
those. days certainly didn't
help! 8o we decided to sktart
a users' journal, not because
we knew so much and wanteé to
tell everyone else, but be-
cause we knew so LITTLE and
needed others to tell us about
all these 65's.

BASIC
time, I

Being a beginner at
programming at the
thought the PEEK instruction
was a perfect name. It would
be short and easy to remember,
hopefully catchy, clearly com-
puter and BASIC oriented, and
was intended to mean that we
would PRINT what was in all
those mysterious 65's. We
keep trying...

This isswe, it seems, is a

hardware issue, There are
more NAND gates and "active
low's" in this issa than I

remember in a long time. With
October's software issuwe, it
should make a good balance.

Speaking of hardware, there
are a couple of things we need
in the 08I world which perhaps
some reader might help us
with. One is simple, one more
difficunlt.

The Unofficial OS] Users Journal

INSIDE

WP SO R + CLERTREP aa

$1.75

AUGUST 1983
Vol.4, No.8

FIG FORTH REVIEW 2
BAUD RATE MOD. FOR C1P é
SUPERBOARD SECRETS 9
STROUCTURED ClP EXPANSION 11
LISK REM TIMER 12

PARALLEL I/0 PORTS FOR SBII/CLP 15

The simple one is a small
{maybe 256 byte) serial FIFO
buffer, which would accept
stuff typed in from a serial
terminal, store it in the
buffer, then send it along o
the computer when the computer
igs ready for it.

The advantages are obvious:
you could pre-answer the next
five guestions you know will
come up in a program, or Ltype
as fast as you or your ter-
minal screen dJump can type
without worrying about getting

ahead of the computer or word
processing program.
The second project is more

ambitious: a RAM disk. Yeou
know what I mean -- a board
with mavbe 256K of RaM on it,
plus the necessary software
modifications to make it 1look
like a 256K floppy disk drive,
compiete with directery and
everything. Bvery time I
listen to my disk drives
whirring and clicking away at

some disk-intensive precess
iike 8 seort or an indexing
process, I wonder just how

many times faster it would all
work if it were <zeally hap-
pening in RAM instead of on
disk. There are two or three
such products available for
the 5~100 bus; how about one
for the OSI 48-pin bus?

We print this month an angry
letter from Colin Law. We all
know that OSI has changed
hands twice, and personnel
more times than that. We all
know that they are loads
better at supporting users

than they were {how could they

be worse?). But when a loyal
0O8Ier like Colin has as much
trouble as he has had, the

response should be better, and

this users' journal feels the
duty to let his gripes be
aired. 0f course, we will
feel just as bound te¢ print
any response from OSIt

Multiprocessing is the wave of
the future in business com-
puting. CPU chips cost just a
few bucks apiece., even the
powerful new 16- and 32-bit
chips. Everyone using a com—
puter will have some RAM of
his own anyway: why not give
him bhis own CPU as well?

We are seeing this happening
all around us. The new 300

machines £rom OSI are CB/M
multiprocessocrs. The Denver
Board people have brought

multiprocessing to those of us

with oldex machines {even
c2's). fThe results are re-
portedly amazing. I have
worked with both timesharing
and multiprocessing CB/M sys-
tems and can assure you that
as the number of users aces
up, performance goes dowh -~

except with multiprocessing.

We hope to have an article
soon featuring +the ins and
outs of multiprocessing, how
it works and what problems it
can create.

Keep those software
sheets coming in.
next month.

response
See you
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PEER SOFTWARE ISSUE

One of the most often heard
complaints about OSI is the
lack of software. We don't
believe it! We have talked
to and received letters from
too many of you who are proud
as punch about your little
"ditty". But, you don't
think it's good encugh or pro-
fessional enough to put your
name on it. All the same, it
might just be the thing that
someone else has been crying
for and doesn't know where to
find it or even if it exists
at all.

If you are in the business
arena, yvou probably have eéven
less exposure than the
"hackers®” to what's available
- besides you haven't had the
time to go digging beyond
your local dealer.

So PEEK(65) has decided to
give every program author
{hacker and pro alike) the
opportunity to say, "here's
what I have". That's right,
PEEK is planning to devote a
large segment o0f the October
issue to software. That
sounds like a long way off,
but remember that the dead-
line for the October issue is
September 1st - and that's
only days away!

Business, games, utilities,
neat little tricks and any-
thing else that can be called
a progganm. And the listing
will be entirely FREE.

Listings will be sorted by
Basic, Type and Machine to
make it easy for you to =zero
in on the programs that may
be of interest to you.

Fach listing will have an
encoded "head line"™ that
should tell you everything
you need to determine if it
is interesting and will run
on your machine. Next will
be the program name and the
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author's name and address.
Lastly, will be the author’s
description and any special
comments., So what will the
listing actually look like?
Try this little gem!

AManAEARNNAss s saR AR A RERSAnn

B/2/82/58/).42/MR/D/D/12/1000
WONDER ACCOUNTING SYSTEM
Jdohn Q. Smith

123 Flatire St.

Cupcake, NZ 12345
123-45%6-7890

This system will handle up to
three A/R and four R/P ac-
counts at one time. Complete
record locking, provided that
no more than one user at a
time is active, Average stor-
age space reguired is BMB.
Mammoth overhaul reguired to
run on SSII cassette system.
And that makes 10 lines.

L R L I I R R I N R R A A R R A Y

What*s all the "gooble-de-
gok"™ on the first line?
Well, (B) says that its a
business package; (2} to run
on C3A/B or 200 series; (8)
serial terminal; (1.42) basic
version noc.; (MR) multi-user
with record locking; (M)
modem supported; (D} sold by
dealers; {12} 12 x 10 = at
least 120 copies in use;
(1000} the bucks at retail.
If that doesn't give you
enough to tell you if you are
interested, we give up!

Got you interested? Just "X"
the appropriate boxes and
£ill in the remaining blanks
on the form on the back page
of this issue. If you have
more than one program to
submit (we certainly hope
that you do), please feel
free to make photo-copies of
the form - one for each pro-
gram!

The hard part will be writing
a description that will not
exceed PEEK's physical limits
{10 lines, each not to exceed
30 characters}. We would
like to give you more room,
but 10 lines of carefully
chosen words should be ade-
guate to whet the appetite.

i1f your software is not
directly supported by vou,
the author, please £fill in
the DEALER ADDRESS as well as
your own address block. If
both blocks are filled in,
oply the dealer address will
appear in PEEK., The dealer
address may be either the
selling dealer or an address
where those inguiring may get
a list of vendors.

fiow it is up tec you. Our
guess is that our mail box
will be £full, but don't let

us down and make liars out of
us., ‘

*

SOFTWARE CONSULTANT FIG-FORTH
FOR THE OSI 0S 65D
OPERATING SYSTEM

An Independent Review

By: Newton C. Fawcett
Department of Chemistry
U of Southern Mississippi
Hattiesburg, MS 39406

Software Consultants adaption
of William F. Ragsdale's ver-
sion of £ig-FORTH for the 6502
microprocessor is one of at
least six low-cost versions of
FORTE available for OSI com—
puters. Software Consultants
{*), which will hereafter be
referred to as simply 'SCY
specialize in 0SI software as
well as software for several
mihicomputers.

There are two vwversions of
FORTE offered by SC. One runs
under 08-65U, the other under
05-65D. The latter is the
specific subject of this re-
view, although the &two wver-
sions are substantially the

same. The 650 wversion is
intended for business appli-
cations, which may seem

somewhat bizarre if you +think
of FORTE as a language for
controlling interfaced gad~
gets, Apparently, 8C has put
the major part of their FORTH
effort into the 65U version
with the intention of taking
advantage of FORTH's rapid
execution in business soft-
ware, Indeed, the seven page

set or instructions sent with
the software wvas actually
intended for use with the 650
version, but the portions not
applicable to 65D are guite
obvious.

For laboratory applications
requiring extensive interface
and control functions, the 65D
version seems the best choice,

because an assembly source
listing for 0S~65D is avail-
able from SC, whereas to the

best of onr knowledge the
source code for 05-65U is not
available.

The FORTH system reviewed here
has been in daily use for ap-
proximately twelve months in a
research laboratory. It is
installed on an OSI C3-A with
eight differential channels of
i2~-bit A/D conversion, three
channels of 16-bit D/A con-
version, a Strobe Model 100
drumplotter, a printer and
serial terminal. The computer
is interfaced to laboratory




High Resolution Color Graphics

Our new Color Plus board provides 256 x 192
high-resolution graphics with 15 colors. Two
8-bit resolution joystick interfaces are
included. Software extensions to OS65-D
BASIC provide a superset of APPLE
graphics instructions,

Color Plus connects to the standard 48-pin
bus or the 16 pin bus,

Pricing?
CP-8 for C8 or C3 computers: $195
CP-4 for C4 computers (5V only): $245
CP-bare Bare board with software: $ 75

Generos Operating System

Generos is a2 new operating system for QSI
computers. Features include descriptive error
messages, optimized disk usage, device
independence, and:

® ASSEM — Fast disk based assembler
generates relocatable code.

@ DDT — Machine language debugger with
single step, trace, more.

& TECO — Most powerful and widely used
text editor ever.

Currently available for 48K 8-inch systems.
Call or write about availability for other
configurations. Cost: $85

Low Power Memory Board

Our popular MEM + board is ideal for;

® Partitions for multi-user systems

© 64K CP/M systems when combined with
the D&N-80 CPU board

@ Upgrading systems where backplane space,
low power consumption, and/or low heat
dissipation is required

Options include:

@ OS5I compatible floppy disk controller —
protects against disk crashes caused by
power failures

@ Real time clock/calendar — Date and time
with battery backup

@ Centronics parallel printer interface —
Supported by software that automatically
patches OS65D and OS65L

® One year warranty

VISA, MasterCard, personal checks and
C.0.D.s all accepted. Add $5 per board for
shipping and handling,

To order, or for more information, contact:
Fial Computer

5221 S.W. Corbett

Portland, Oregon 97201

(503) 227-7083

MEM + includes the following features:

® High reliability — All memory chips in
machine screw sgcets

® Low power consumption

® Uses 2K x 8-bit memory chips — will
accept 2716-type EPROMS.

@ Versatile addressing

NEW LOW PRICES!!

Bare — Solder masked and silkscreened $75
Software and documentation provided

16K $200

24K $250 Disk controller $85

32K $300

40K $350 Real time clock $65

48K $390

52K $415

56K $440  Centronics interface$45
64K $490

Generic
Computer
L Products

5740 S.E. 18th Ave. Portiand, OR 97202




instruments and used for data
collection and experiment con~
trol. The bulk of the
laboratory's software is writ-

ten in PFORTH, including the
drumplotter software, and a
FORTH scientific floating-

peint package.

Documentation: 8C's documen-
tation is concise. Beginning
FORTH programers will find it
inadeguate. The best source
of information for the be-
ginner is Leo Brodie's book,
"Starting FORTE"(*1). This,
aleng with the £ig-FORTH
Installation Manual, Glossary,
and 6502 Model by William
Ragsdale, available through SC
or directly £rom the Forth
Interest Group (*2), is suf-
ficient to get started.
Conplete, well almost com—
plete, assembler source code
is avaiiable on disk from 8SC.

You can make your own hard-
COpY. Purchase of the as-
sembler source code is
recommended, as FORTH def~

initions for a few words in
the resident dictionary are
otherwise not included.

Boot~Up: &C £ig-FORTH for 0OS-
65D boots up by loading FORTH
starting at $200 as if it were
BASIC. The normal entry point
to BASIC is at $20E4., This is
where 8C has placed code to
configure the operating system
specifically for FORTH. The
code ends with a jump to $200
where a NOP leads to a jump to

COLD which assigns the pazra-
meter f£ield of the FORTH
vocabulary definition to
properly link with the last
word in the resident dic—
tionary. Control then passes

to WARM which assigns start up
parameters to the FORTH USER
area. The operating system
error return is set to <return
to the FORTH WARM start, then
control passes to the FORTH
ABORT routine which leads into
QUIT and INTERPRET. When
INTERPRET is  entered, the
ASCII code for EMPTY-BUFFERS 3
LOAD has already been placed
in the text input buffer, so
this is the first FORTH code
to be interpreted. When
screen 3 LOADS, it in turnm
LOADS the user’s application
and vou're off and running.

Memory Map: SC did not pro-
vide a memory map, never—
theless, it's fairly easy Lo

find out where things are
located and make your own. I
do £feel that a memory mmap
should be a standard documen—
tation item with any software
as comprehensive as the SC
fig~FORTH package.

software
31 K

As delivered, 8C's
was set-up to run in

ending at $7AFF. The reason
for this is not clear, since
48 K was specified on the
order. Perhaps SC was saving
the space from S$7B00 up for
indirect f£iles, who knows?
The PORTH system has since
been expanded to 48 K. This

is not difficult to do, but a
beginner would probably not
succeed, because changing the
size of FORTH does reguire a
knowledge of the inner work~
ings, unless you have specific
instructions, of course.

The FORTH parameter stack
cccupies $9D down to  $20 in

page =zero with the stack
pointer pointing to $9E when
the stack is empty. The
return stack top was at $128

as delivered, apparently so as
not to¢ interfere with the
interrupt vectors which have
been inconveniently placed in
the middle of page one by 0SI.
If vyou're not using inter-
rupts, we suggest you expand
the return stack top to $1FF.
This can be done after the
system is up by storing S1FF
into the start-up parameter at
$214 and into RO, which is a
user variable. Check your
assembler scurce code to f£ind
out the address of RO. Exe—
cuting QUIT makes the changes
effective.

Above the return stack, the
resident FORTH dictionary
begins at $200, just as other
08I language processors do.
From $20E4 to $2300 there is
some transient OS5 code that is
used to boot FORTH. This can
be written over by the non-
resident FORTE dictionary once
FORTH is booted. The 08 65D
operating system is permanent-
1y resident f£rom $2300 through
$2F78. At §$2F79 +the FORTH
text input buffer or TIB is
located. This is where text
input from a terminal goes to
be interpreted when in the
FORTE immediate mode. Above
the TIB is one page of space
that is reserved as a s&wap
buffer. The main body of the
FORTE non—resident dictionary
extends £from $317E upward.
The PAD is 1located conven—
tionally at $48 bytes above
the end of the dictionary.
Three 1024 byte disk buffezrs
are placed at the upper end of
memory with the last 128 bytes
reserved for USER variables,

Dictionary: The dictionary
supplied by 8C includes wvirt-
ually all of the words in the
Ragsdale Model, mostly verba-
tim from the £ig~FORTHE docu-
ment, plus several words added
by 8C.

Among the words altered f£rom
the Model is FORGET. This is

fortunate, since the Model's
FORGET will not function pro-
perly with imbedded wvocabu~
laries.

A word that should have
changed, but was net, is
CREATE, As supplied, CREATE
tests for the ‘dictionary
full' error condition based on

been

the Model's memory map, which
has the USER area immediately
below the disk buffers. BSince
8C placed the user area above
the buffers, which sSeems
preferable, this test should

have been altered by 8C, but

wasn't. The only time this
would be important is when
you're compiling with an

almost full dictionary.

Several words added by SC have
to do with storing and re~

trieving precompiled sections
of the dictionary. The abili-
£ty to do this is absoluktely

essential in any serious FORTH
system. 8C's approach to
handling precompiled code will
be discussed under the
heading: Saving Compiled Code.

Also supplied as part of the
resident dictionary is  MOW
which allows one to enter the
cperating system f£rom FORTH.

bisk Buffers: It can hardly be
emphasized +too strongly how
important it is to obtain a
FORTH system set-up Lo use
1024 byte buffers, as in the

SC software. There are some
hobbyist versions of FORTH
available, not just for OBI
but for several other com—
puters as well, that COme

configured for 256 bytes per
buffer. MAvoid these if you
can. This is almost an
infallible sign that the FORTH
being offered is primitive,
really primitive! IE the
system you buy is blocked £or

256 bytes per buffer you'll
need four times as many disk
accesses for each FORTH

screen, and FORTH's disk buf-
fers are virtual with plenty
of disk operations to begin
with.

Of course, one of FORTH's
attributes is the comparative
ease with which the block size
can be altered. In principle
this means it should be easy
to reblock a 256 byte system
to 1024 hytes. It will be
fairly easy if variables and
constants have been used, as
in the £fig-FORTH Model, in
defining words that have to do
with disk operations. Unfor-
tunately, some of the prim-
itive versions of FORTE being
offered have used literals
where variables and constants
should have been used instead.
Reblocking these wversions is
somewhat tedious.




These comments regarding 256
byte buffers are not meant to
denegrate small-memory systems
where FORTH's ability to run

in very 1little space really
shines, and 256 byte buffers
may be uwseful. But if vyou

have more than 16 K, why
bother with a buffer that can
hold only one-fourth of a
screen? One feature of the
FIG-Ragsdale vezrsion of BLOCE
used by 8C is that only two
buffers are checked to see if
a block is already in memory.
If you wuse three 1024 hyte
buffers, as is standard in the
8C software, you'll £ind that
repeated calls for the same
disk block with a ecall to
another block intervening can
result in the same block num-
ber being assigned to dif-
ferent buffers.

This problem can be avoided
with careful programming,
however, 1 recommend re—
defining BLOCE so that all
three, or any number, of
buffers are checked before
BLOCK decides that a par-
ticular disk block is not
already in the buffer area.

feature
sCreen

Editing: A very nice
added by 8C is the

editor. Words cannot describe
how much better this is than
the line editor provided with
the fig Model. You may need
to reassign the cursor con-
trols, depending on the type
of terminal you use. This is

easy to do, and SC tells how
in their installation in~
structions,.

Basically, the
you to position the
anywhere within a
screen, and type in the
rection you want without
ing to re—enter the
line, There are also
codes for shifting,
erasing, and tabbing.

allows
cuLSOor
FORTH
cor~
hav-
entire
control
deleting,

editor

In my view, the best part of
this editor is the ease with
which you can modify and
extend it to make it do as you
wish. For example, as sup-
plied control H places the
line on which the cursor rests
into the PAD. Then control R
canses the line in the PAD to
be printed at the current
cursor position., We modified
this action so that contrel H
would save four consecutive
lines in the PAD angd control R

would retrieve them one line
at a time. The result is a
very convenient means of

transferring portions of one
screen to another.

A number of useful words to
support editing and screen
manipulation are also provided
by 8C. For example, the word

LOC will locate a word in a
range of screens, MOVE> and
<MOVE, move whole blocks of
screens to higher or lower
virtual memory. CLEAR and
M.CLEAR erase one oOr more
screens, COPY and M.COPY, copy
one or more screens, etg.

Terminal and Printer: 8C can
provide FORTE for either video
or serial terminals. The ver-
sion reviewed here happens to
be serial. Provision is made
for rudimentary control of
printer output. As supplied
the word PRN turns a printer
on and CRT turns it off. A
trivial alteration of the
constant OUTDIS causes the
output to be distributed in
any way desired. Input de-~
vices are just as easily

specified. Control of printer
format, although not speci-
fically provided, is readily

accomplished in FORTH.

Saving Compiled Code: Un~

doubtedly, S8C's most important

addition to the fig-Model has

been a provision for saving

E@eknon-resident dictionary on
isk.

more and
dictionary

Fig~FORTH compiles
more slowly as the

fills., 1If you have 48 K or
more of memory, you'll £ind
that with &  nearly full

dictionary compilation flows
along only nominally faster
than molasses in January.
{8low compilation with a
nearly full dictionary is not
an inherent attribute of
PORTH, rather it is mostly a
function of the way ~FIND
functions and of the way the
Dictionary is structured in
the FIG FPORTH version.}

Because of the time required
to compile large applications
in PIG FORTH, it makes sense
to save compiled obiject code
on disk,. Then instead of
LOADing, i.e., compiling, an
application each time it's
needed, the precompiled object
code is simply read from disk
to memory —~ a process taking
only milliseconds +o seconds
at worst.

8C bhas provided the word PUT
for saving object code on disk
and the word GET for reading
it back into memory.

There are two important re-
strictions in the use of these
words. The first is that the
dictionary preceeding the
object c¢ode read from disk
with GET should be the same as
when the object code was FUT
to the disk. The second
restriction is somewhat arbit-
rary. As 8C has defined PUT,
all words in a given PUT file
must belong to the same vo-

cabulary, because only one
value for LATEST is saved with
the object code.. An advanced
programmer who understands the
FORTH vocabulary linkage will
be able to redefine GET and
PUT to allow words from any
number of vocabularies to be
included within a given PUT
file. But in any case the
restrictions on PUT and GET
are mot difficult ¢to live
with.

Agsembler: 8C's wversion of
the FORTE 6502 assembler is
conventional. The 8¢ assemb-
ler lecads to high dictionary
space. This is a good idea
because the assembler is not
needed at run time. PUTting
and GETting the assembler from
and to high dictionary makes
it possible to move the
assemblezr in and out without
disturbing lower-1lying dic-
tionary.

Unfortunately, 5C's method of
doing this contains one of the
few bugs we found in their
software. To SC's credik,
however, they have noted the
bug in their documentation.
We purchased oux software
about a vyear ago, SO un-
doubtedly S8C has made the
necessary corrections. Brief-
ly, the fault causes words
that are assembled into any
vocabulary other than FORTH to
be improperly 1linked at vo-
cabulary intersections. The
reason this occurs is that 8C
included the definition of the
ASSEMBLER vocabulary with the
assembler iteelf, so that when
the assembler is removed, the

ASSEMBLER definition is also
removed. Because the 1link
across wvocabulary intersec~

tions is maintained within the
parameter £ield of the vwvo-
cabulary definition itself,
the proper place for the
definition of ASSEMBLER is in
the lower dictionary where it
will reside whether or not the
assembler is loaded, With the
definition of ASSEMBLER always
resident, the 1ink between
vocabularies declared@ before
and after loading the assemb-
ler is correctly maintained.
Loading and removing the
aasembler becomes a simple
matter of adjusting the
tlatest' field in ASSEMBLER to

point either to the latest
word in the assembler vo-
cabulary, with the assemblet

loaded, or to the latest word
in FORTE with the . assembler
KILLed. When the assembler is
not in memory, the definition
of ASSEMBLER can be SMUDGEd to
prevent its being invoked.

U<: There was a bug in U<
which is a 16-bit unsigned
compare. The bug did not be-

come apparent until the 31 K



system shipped was expanded Lo
48K. This bug was probably a
carzy over from the original
FIG-Ragsdale version. The
word U< is used primarily for
address comparisons and in the
form: nl n2 U<. A true flag
sheould always be returned if
the unsigned valve of nl is
less than the wpsigned value

of n2, Examination of the
definition supplied will show
that it cannot work correctly
in every case where the 16th
or sign bit is set. Pre—
sumably SC has corrected this

bug by now, but if vou have
already purchased software you
may need to correct this de-
finition. The following code
is adequate:

CODE U«

CLC, BOT LDA, SEC SBC, BOT
i1+ LDA, SEC 1+ SBC, INX, INX,
1 # LDA, BOT STA, 0 # LDA,
BOT 1+ STA, CC IF, G # LDA,
BOT STA, THEN, NEXT JMP,

A minor annoyance with the FIG
software that SC did not cor-
rect is caused by the limited
range or the Y register in the
word ENCLOSE. As supplied, if
ENCLOSE does not find a non-
klank character in 256 bytes,
execution control becomes lost
in & infinite loop within
ENCLOSE. This problem can be
avoided if one remembers not
to leave more than three lines
in a row blank within a source
screen. The best selution, of
course, is to rewrite ENCLOSE.

Conclusions: Despite one or
two minor flaws SC FORTH is,
in our opinion, the best low
cost package currently avail-
able for OSI computers. We
make this judgment partly on
the availability of the wvir—
tualliy complete assembly
source code from the vendor,

The Forth Interest Group has
made PFORTH Models available
for several microprocessozs.
This has apparently lead to a

plethora of primitive FORTH
systems based more or less
directly on the Model. How-
ever, the FIG Model is just
that, a model. Serious FORTH
software reguires that the
model be considerably ax-
tended; Software Consultants

have done a good job of this.

(*1) Leoc Brodie "Starting
PORTH, An Introduction to the
FORTH Language and Operating
System for Beginners and
Professionals, 348+ pages,
Prentice Hall, Inc., Englewood
Cliffs, NJ (1981).

(*2) Forth Interest Group, P.O.
Box 1005, San Carlos, CA 94070

{*) By the time this review

appears in print , Software
Consultants will have under-~
gone a name change to Applied
Computer Technology.

*

BAUD RATE MODIFICATION
FOR THE ClP

by: Jim McConkey
7304 Centennial Road
Rockville, MD 20855

In the July Peek(65) letters
section, Don Bruechert asked
how one could increase the
CilP's baud rate to 600 baud.
This is a simple mod and here
are several ways to do it. I
should point out that this mod
will also affect the serial
R8-232 data port, but this is
useful in interfacing with
high speed devices such as
printers or EPROM programmers.
All instructions are given for

the rev D 600 board. Owners
of revs A, B or ¢ and thoge
with modified boards should

check their documentation be-
fore attempting these mods.

Figure 1 shows part of the
clock circuitry used in the
serial interface. & is the
switch on the back panel which
selects printer, Cassette or
moden interfaces which run at

1200, 300 and 300 baud re-
spectively. 5 selecte one of
two clock freguencies, 124.8

EHz for 300 baud and 499.2 KBz
for 1200 baud. U57 is config-
vred to divide the input fre-
quency by twelve. This di-
vide~by-12 output is not sym-
metrical so U063 is wused to
further divide the frequency
by two to give two symmetrical
complementary 5.2KBz signals
{20.8KBz for 1200 baud}. One
cutput drives the ACIA Tx
clock {(Asynchronous Communic-
ations Interface Adapter Tran-
smit Clock) and the other
drives U64 which is used to
derive the two toneg that will
be recorded on tape to re-
present ones and zeros.

Pigure 2 shows the additicn of
U57a, a 74LS193 (for you Radio
Shack fans, that's part #276-
1936, $1.49) which allows se-
veral baud rates. Notice that
the input to U557 has been
changed to & constant 1ME=z
signal. The trace leading
from U57 pin 2 should be cut
and a short, direct wire
should be used to comnect U57
pin 2 to 1 MHz. on a stock
600D board, a good place to
pick up 1 MHz is at U285 pin
1

The trace connecting US7 pin

11 and U63 pin 11 should be
cut. Be careful <though, not

to sever the U557 pin 11 to US8
pin 5 connection. 1 chose to
mount US7a piggyback on top of
057. A short wire should now
be used to connect U57 pin 11
to U57a pin 5. This now pro-
vides the correct clock for
binary divider U57a. Connect
the severed line from U63 pin
1l to U57a pin 6. Also, sever
the trace coming from U63 pin
9. Connect the remaining le-
ads of U57a to +5 or ground as
shown.

All that remains is to connect
the proper baud rate line to
the severed trace leading +to
the ACIA Tx/Rx input, 12 ¥
pins 3 and 4. Figure 3 shows
three ways to do this. Method
1l is a brute force method us-—
ing a switch. The big disad~
vantage of this method is that
it requires sending clock sig-
nals over long wires to and
from the switch. The extra
radiated noise might not agree
with your TV or radio (or
worse yet, your neighbors!),

Methods 2 and 3 use software
controlled multiplexers to se-

lect the proper baud rate.
Method 2 can alse be con-
trelled by a switch providing
a static control signal of
either +5 or ground. Method 3

allows baud rates of 300, 6006,

1200 and 2400 baud while
method 2 allows any two of
these, wusually 3006 and one
other., The software conirol
occurs through the command
register at 55296 {$D80D) ,
which 1s normally used to
enable color and sound. The
output corresponding to the

data line D5 is unused and is
a perfect candidate to control
the two input multiplezer of
method 2 which uses a 74LS00
quad NAND gate (RS #276-19200,
$.79) to select the proper
clock. A convenient place to
mount the mmltiplexer is pig-
gyback on top of U38, right
next to U57/057a.

Method 3 is similar but uses a
74L8153 (sorry, but the Shack
doesn't carry this one) 4 to 1

multiplexer, This reguires
two address lines. A careful
check of the 600 D schematic

shows that BKO and BK1 go to
two unconnected NOR gates.
What the intended purpose of
these two gates was is un—
clear. In any case, they are
not used, and since thev oc-
cupy two adiacent bit posi-
tions, it is convenient to use
these twe lines to address the
'LS153.

All outputs of U72 are reset
to zero on power-up and any
time the break key is pressed.
With this in mind, both multi-
plexers are set up for 300
baud on power~up. This can be




changed by swapping inputs, if {55296} AND 31 £for 300 baud features by proper ANDing and

desired. and POKE 55296, PEEK(55296} OR ORing without worrying which
. 32 for the other baud rate. other features are alzeady
Figure 3 also shows the  Operation of methed 3 1is an- selected.
addition of a U72a. This alagous:
7418244 (RS #276-1921, §1.99) The cassette interxface seems
tri-state buffer allows the rate w/o U72a to be just as reliable at 600
reading of the command lakch paud as at 300 baud and the
status. on a stock 600 D 300 POKE 55296 ,0+extras extra speed will be jmmed-
board this latch is write- 600  POKE 55296 ,4+ iately appreciated. With de~
only. The address decoding is 1200 PORE 5529,8% cent gquality tapes, I have
already done by U20. The Y1 2400 PORE 55296,12+ had ne problem rupning the
output goes low when a read cassette at 1200 baud either,
pcecurs from 55296, enabling rate with U72a although very long lines might
the tri-state buffer which cause problems.
puts the command latch status 300 POKE 55296 ,PEEK(55296)
on the data bus. AND 243 . This mod seems +to be Very
600G POKE 55296, (PEEKR(55296) popular. I hope I have given
The operation of the switch- AND 247) OR 4 enough detail ¢to allow even
based method 1 is self-explan- 1200 PORE 55296 ,{PEEK(55296) the most inexperienced hackers
atory. The operation of me- AND 253) OR 8 to get it up ard running.
thod 2 without U72a requires 2400 POKE 55296 ,PEEK{55296) gince everybody seems to have
poking 55296 with zero for 300 OR 12 it or want it, perhaps we
baud and 32 for the other baud should propese to use 600 baud
rate if no other options are as a standard rate for inter-
selected, add 2 to enable the readable command register user tape exchanges. Is any-
color, 16 to enable DAC, etc. is a handy addition. You can one interested?

With U72a, POKE 55296, PEEK now enable and disakle various

Figure 1
0SI 600 b Baud Clock
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Figure 3
Varicus Methods of Selecting Baud Clock
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DBl
ANNOUNCES
ANOTHER FIRST
FOR THE OSI'" MACHINE

THE SAME PEOPLE WHO BROUGHT YOU

THE REVOLUTIONARY DB-1 wuLmirrocEssiNG ENCHANCEMENT
_ INTRODUCES THE

DS-1 SCSI HOST ADAPTER

WITH
BATTERY BACKED REAL TIME CLOCK, 100 YEAR DAY
DATE CALENDAR AND 5K RAM

The DS-1 allows for many new disk technologies. For example, the IOMEGAT Alpha 10, a 10
megabyte formaited removable disk, oF the 5% inch Winchestors.

The combination of the DS-1 and Alpha 10%are a perfect upgrade for all O3 ! machines using the 48
pin bus and 08-65U1T Operating Systems. This combination can also be used for additional storage
and backup on hard disk models.
1 ALPMA 16 AND IGMEGA ARE TRADEMARKS OF (OMESA CORP.

For Further Information Contact: 1 051 AND US-5U ARE TRADEMARKS OF QHIQ SGIENTIFIC. INC.
® Dealer Inguires Invited %
p.0. box 7276 1
. denver, co 80207 -
, IRC, (303) 364-6987

.



SUPERBOARD SECRETS

by: Frederick W. Chesson
144 Fiske Street
Waterbury, CT 06710

The 0SI “"Superboard II" has
much to commend it, being one
of the first one-board micro
computers, containing not only
BASIC-in-ROM, but a keyboazd
as well. Unfortunately. doc-
vmentation has been one of the
weak links in the “Chain of
Command”, and various in=
dividuals have attempted to
close this gap with such

picture of each graphic, but
wag silent as to description
and application. After a
detailed study and consul-
tation with OSI and other
sources, the 1ist shown in
Table Gne was compiled,
although its descriptions may
be expanded in many cases.

NUMBER 0 (zero) is the graphic
seen most commonly, as it
£ills up the entire video
display screen, whenever the
set is first powered up. It
and its companion, Number 1,
can be used as racing cars, as

interesting lesson in video
game programming for the new-
cComer. :

Number 30 is a strange-looking
graphic, resembling a shovel
handle, which OSI describes as
a "Death Ray", though admit-
ting that sonme programnmers
refer to it as the "birdbath
symbol", It could be combined
withe other elements to depict
the head of a monster or a
rochot, but when placed over
Number 229, it forms an ac-
ceptable shovel for a hidden-
treasure game. For construct-

publications as the Aaardvark seen from above, or alsoc in ing mazes or dungeons, ele-
" 081 software series and the less active roles as game ments 203-210 and 216~-219 are
;iirSt Book of OSI" get by pieces for chess and checkers. especially useful.
ron.
Most of the game piece Less strenuous games can be
As a new Buperboard owner, 1 graphics appear oriented to- engaged in by means of Numb?rs
was faced with a number of wards war games, especially 229 through 232, representing
informational gaps, some of those involving outer-space the Heart, Club, Spade, and
which have been closed, while encounters. The sample game Diamond, Number 239, by the
others are yet te be fully on pade 13 of the manual pits way, makes an acceptable jet
bridged. The following items the good ship Enferprise{in aircraft. Ground combat con-
are passed along in the hope two parts, headed right ot cludes the graphics roster,

that they will help make the with elements 248 through 255

left...Numbers 9-10 and 11-12) .

computer more familiar and against a battery of ground- providing all possible posi-
more useful and interesting. based anti-aircraft guns. tions of & tank, seen from
This 18 an encounter which above (or £rom beneath, if one
One of the most intriguing Captain Kirk seldom had to is crouched in a drafty fox-
mysteries I first encountered face, although the gun crews holel). Combat of a more
was the 2856 unit character in this simulation are ap- personal nature is found in
set, with its large assortment parently too awed by their graphics 240 and 241, re-
of exotic and often puzzling target's reputation to fire presenting a Gunslinger at the
graphics. The Graphics Appli- back. To give them this op- ready, and with drawn gun,
cation booklet., accompanying tion, along with scoring and respective}y. With the com-
the computer, gave a clear two~ player competition, is an puter behind the gunman's
SUPERBOAD GRAPHICS
Number Description Funection
0 geometric design game piece, racing car
1 [} L 1t it T LI
4 UFQ Target in 08I cassette space games
5-6 two-part, submarine,pointed left war games
7-8 two-part. submarine,pointed right war games
9-10 two-part, Enterprise,pointed right space games
1i-3i2 two~part, Enterprise,pointed left space games
13 tree war game, obstacle course
14 small house war game, obstacle course
15 large house war game, obstacle course
16~23 directional arrows graphice, missiles, planes
24-28 proof~readers’ marks editing
29,31 wave motions, up and down animations, games
30 "death ray" or monster head space games
32 blank clearing spaces
33-127 Alphameric upper and lower case
figures., titles, messages, etc.
128-178 geometric segments animation and patterns
179~-180 two-part, ship pointed left war games
181-182 two~part, ship pointed right war games
NOTE: 179 and 182 can be combined
into ean aircraft carrier.*
183-210 geometric segments animation and patterns
211-214 space ship segments space games
215-228 geometric segments animation and patterns
229-232 Heart, Club, Spade, Diamond card games
233-235 geomeiric segments animation and patterns
236-239 aircraft war games, alrport controller
240 gun-slinger at ready "Ouick~Draw" games
241 gun-slinger with drawn gun e LR L
242-247 gun turret. in profile war games
248-255 tank outline, from above te 1y

* Numbers 180 and 181 have possibilities too.
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This causes the 1listing of
Line 100 and all other lines
including Line 200, or the
line nearest to 200, if there
should not actuvally be a line
200.

LIST can even be
program. This is mentioned
during a discussion of the
section entitled Cassette Data
Eiles on page 5, but not on

part of a

page 8, where the BASIC
commands are specifically
covered, The following little

program will demonstrate this

capability:

10 INPUT W

20 PRINT

30 IF N=5 GOTO 50

40 PRINT N; "TRY AGAINI" GOTQ
10

50 LIST

60 END

Line 50 can be wvaried +to 50
LIST 40 or 50 LIST 20-50, ¢to
illustrate the options avail-
able. Note that LIST termin-
ates the program. as may be
observed by changing 1line 60
to 60 GOTO 10.

For &a program that self-
destructs at its termination,
or upon branching into a
"NO-GC" area, merely include
NEW as shown in the following
example. If NEW is suitably
disguised, it could help in
the prevention of upauthorized

copying. In the following
demonstraticn game, everyone
eventually loses, including

the program!

10 PRINT "PROGRAM ROULETTE"
s PRINT

20 S=INT(RND(13}*10)

30 PRINT "ENTER A NUMBER
BETWEEN 0 AND 2":PRINT

40 INPUT G:PRINT

50 IF G=S GOTO 1313

60 PRINT "GOOD GUESS! NEXT
SUCKERI" : PRINT

70 GOTO 28

1213 PRINT "....SORRY ABOUT
THAT!"

1460 FOR H=1 TO 2500:NEXT X

1500 FOR ¥Y=1 TO 32:PRINT:
NEXT ¥

13000 NEW

13001 END

One can add to the suspense of
which message will be printed
out by inserting timing loops
like 55 FOR T=1 TO 2550:NEXT T
and by changing 50 to read IF
G=S GOTO 1300 FOR T=1T03000:
NEXT T.

When it comes to primting out
data or messages - d8f results,
for good or ill. the Super—
hoard BASIC is capable of
considerably more versatility
than indicated in the manual.
Multiple PRINT commands spaced
by a semi-colon {:) will
result in entirely different

formats from when the usual
comma is employed. And then
there is the PRINT TAB
statement, which isn't even
mentioned in the manual. To
see what these variations on
the PRINT Theme can produce,

the following program may be
run,

10 INPUT A,B : PRINT
20 PRINT A,B : PRINT
30 PRINT &;B : PRINT

40 PRINT TAB(A}A;B : PRINT
50 PRINT A; TAB(B})B : PRINT
60 PRINT TAB(A)A; TAB(B)B
70 PRINT : GOTO 10

For input, whole numbers £from
0 to over 25 may be tried and
the results observed. To
observe just how creative the
PRINT TAB command may be, Ery
the following, using values of
10,.3, and 10 for A,B, and C,.

10 INPUT A,B,C

20 FOR X=0 TO A STEP B

30 PRINT TAB (C+10*SIN(X)):;
"ET I NEXT

40 GOTO 10

Cnce a good waveform is
arrived at, it may bhe made
full-time by changing the last
line to: 40 GOTO 20. Good
Luck!

*

STRUCTURED
ClP EXPANSION

by: David Tasker
111 Bass Highway
Tasmania,Australia 7303

For a number of months now I
have been reading Peek{(63).
Admittedly, I borrow £rom a
friend. However, apart £from
this misdemeanor on my part, I
find the Peek very informative
and wish to offer a few

unsolicited comments and sSome
potentially useful informa-
tion.

Generally (very) most user
groups and newsletters (and
magazines) tend to take the

single rather that the systems
approach to implementing hard-
ware on computer systems. My
meaning becomes clear if you
consider the expansion ar—~
rangements of most Cl or C4

owners. Their systems tend to
be a c¢oliection of terrific
ideas from  many sources.

These ideas have been devélop-
ed independently without any
overall design philosophy.

The hardware additions that I
will describe im the next
several issues allow for the
expansion of any Superboard
(either series) or Cl to be
upgraded, progressively thru.

1, Add a motherboard.
2. Add 8K onto the
board.

mother~

* Meeds no Hardware Modifications
* Not a Breakpoint Wsility

* Single-Step Mode

EFFECTIVE PROCESSING

Presents:

A machine language EMULATOR/TRACER for the §502 microprocessor.

* Reguires 0S-65U (Any Version) & Serial Console * May be used with 65D. (Loaded by 65U}
* Excellent Machine Code Debugger and/or Educational Tool
* simplifies Disassembly of Existing Code

*  Displays All Register Contents as Each Instruction is Executed * Suppotts Sut

Informational Packet
EMULATOR/TRACER (650 8 Disk & instructions)
Source Code (65D 8 Disk & Print-out; Not Available Separately)

UWhen ordering, include Printer intetface Address and Type.

EFFECTIVE PROCESSING
1609 12th Street North
Fargo, North Dakota 58102

tine Labels and N: 1 Vi v L

PRICE
$ 1.00
$50.00
$15.00

T



3. 4 - 2716 EPROMs (in 2K sec~
tions)

4, 24K CMOS {6116 ete.)
Ram/Rom Cards which are plug
compatible with 2716 EPROMS.
5. A 6821 and a 6522 PIA/VIA
Board.

6. Expansion to the 16 Pin 1/0
Bus as on the 0O8I.

7. A very . simple EPROM pro-
grammer fFor the 16 pin Bus.

8., A floppvy disk board to
support 5" Drives or an
Drives.

9, Data Separator boards for
MPIB51 or an interface card
with D/Sep for 8" Drives.

10. Parallel Printer Inter-
face.

Iin addidtion there is a VIDEO
board that converts a SBII or

Cl to the same videc format as
a Ca4.

Currently, I have a Cl with my
videchoard added to make it
look like a C4. 2 x 24 Cmos
Ram cards to provide 46K. I
left my Basic 4 «chip in to
provide the video driver.
This allows me to runm the
EXTENDED Monitor (EXMON) in
EProm at SEB00 without the
need of the disks. This is
great for hardware debugging.
I alsc have my Systems monitor
{SFB00) on my EPROM board on
the motherboard so that I can
experiment with different mon-
itors.

i have 2 Double sided g"
Drives (Qume or YE Data -
there are many choices). 1
also support an EPROM pro-
grammer on the 16pin I/0 bus,
and & number of prototyping
boards. My printer is a
Microline 80 ¢onnected to my
cassette port (Device 1) as a
parallel printer., The printer
interface plugs into the ACIA
socket on the Ci. I left the
port at $F000 so that it
didn't clash with a new 2K
monitor. (A true C4 has its
Cass port at SFC000).

This "system" is really quite
easy to put together though it
must look frightening to non
hardware buffs. The system
will run any O8I software
either 65D, 65U, Asm/Editor or
WP6502,

1 appreciate that currently
there are a large number of
very exciting and excellent

products available to expand
the rather outdated ™ Cl.
However, I believe this system
to have been one of the first
expansion systems to catexr to
the hobbyist. One of the good
things about this approach 1is
that each board is £fully de-
signed to interwork with any
other, and they are all
designed to be as compatible
as possible with 081 software

12

and hardware. The expansion
system allows for growth £from
as little as more memory to as
great as the system just
described, i.e. one or all
boards. I have no plans to
market any of this in the
states, primarily due to the
Cl being so 0ld (but not dead)
and of course the other
expansion boards now on the
market. However, in the in-
terest of those that would
like to learn from the ground
up hardware, I will be pre-
senting a full set of circuits
and board overlays of the
different boards.

And, finally, I have
circuit beoards available for
all of the above mentioned.
The EPRCM programmer is the
one with probably the mnost
interest to your readers. The
PCB is $AL0.00 with a software

printed

source listing (disk based)
for $8.00 or en 8" disk for
$16.00 includes disk and

printed listing. The program—
mer plugs into any standard 16
pin I1/0 bus. There are 16 pin
I1/0 bus adaptors available for
the system described, the 40
pin output on the C1 and the
48 line bus, plus $2.00 suz-
face postage or $5.00 airmail.
Your readers may write direct
to me.

The printer board will provide
a parallel output to any Cl,
C2,C3 or C8 that has an ACIA
available on it (other than
the Disk ACIA).

*

DISK RPM TIMER
by: M. F. Putnan

Submitted by:

Donn Burke Baker
Osmosus News

3128 Silver Lake Road
Minneapolis, MN 55418

An important factor for de-
pendable disk operation is
correct rotational speed. The
S—inch MPT minifloppy used in
0SI systems is reguired to

spin at a speed of 300 RPN
plus/minus 1.5%. The RPM
timer given in %his article

allows a person to sample the
speed of his drive to see if
an adjustment is needed. The
program is written in BASIC
and uses a machine code rouv-
tine which is poked into
memory from data statements.
The assembly listing of this

machine routine has been
included f£for reference pui-
poses., The uwtility was writ-
ten for a C4P-MF and runs

under the 0S65D V3.2 operating
system. It will alsec run on a

v
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THE

BROWSE

SYSTEM ™
A set of nine programs integrated
thru menu control to assist the
08-65U programmer. The ;
SYSTEM ™ provides an effective
FULL-SCREEN ORIENTED approach to:

—-Disk data examination and
modification (superzap)

~=Disk directory and file
repair

--0perating system maiatenance

--System RAM/ROM examination
and RAM modification

--6502 disassembly with dynamic
athing and user defined
?abels and data tables

--Line editor installation with
two separate overlays for
05-65U versions 1.2 and up

=-CRT code testing for such
attributes as addressing
cursor, clear line, etc,

—~and more!

Details: requires 65U with 48K &
serial CRT. includes 8" diskette,
start-yp notes, and on-line docu<
mentation, To order, please send
$49,.95 [COD or foreign add $3.00]
to:
CsS8
2402 Freetown Drive
Reston, Va 22091
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AT LAST?

A POWERFUL COOLING UNIT
0S| C3B or C3C

300 cubic feet per minute
cools both the PC boards
AND the power supplies
with quiet, shock-mounted
triple fans.

Easily installed in minutes,
no holes to drill,
no chassis relecation.

Allows normal PC board
removal or replacement

SPECIAL OFFER $249.95

Send your order to:

Double Cooler
418 Hidden Forest North
Longview, TX 75605
Telephone: (214) 663-3877
after 6:00PM

Dealer Inquiries Invited

B T L T P RE R PP R PEER LR R ER RS FRFLE SRR RS Bk b E s b S E e E Rk B

B

2




ClP-MF thanks to the infor-
mation and debug work provided
by Donn Baker.

The method used by the program
to determine disk speed is
different than one might ex-
pect. The likely method would
be to set up a machine code
routine which counts how many
loops it can execute between
successive passes of the
diskette index hole. This
method, however, runs into
probleme with instruction ex-
ecution time. The 2MHz 6502
processor of the CAP loses
clock eycles when reading the
index heole status £rom the
slower 6820 PIA chip and this
results in an inaccurate elap~
sed time calculation. This
situation conld have been
remedied by introduction of
the old calculating aid, the
Phuje Factor {pronounced
Fudge) , however. I decided to
come up with some other method
to time the disk.

The method used was to employ
the Disk's 6850 ACIA chip as a
timer. A machine code routine
was set up which counts how
many bytes can be outputted to
the ACTA between passes of the
index hole. This method pro-
vided accurate timing because
the ACIA's clock is never
robbed of cycles. The ACIA is
clocked to output 1 bit of
serial data every 8 micro-
seconds and is formatted to
add a start bit, stop bit, and
parity bit to each 8-bit byte
of datsa. Thus, each byte of
data uses 11 ACIA clock cycles
which equals 88 microseconds
{on the ClP this wvalue is
89.518 microseconds). Knowing
the number of bytes outputted
in 1 revolution {(index hole to
index hole) the following e-
guation is used %o determine
disk speed.

DISKE RPM = 60,000,000 Micro-

- seconds/Minute divided by (Nbr

bytes/Rev) * (88
onds/Byte)

Micreosec-

The RPM program will sample
and print the disk speed 10
times and then will print out
the average speed and per-
centage it is off from 300
RPM. ©Note that even though
the drive is not writing, it
would be a wise precaution to
use a blank or scratch disk-
ette when running the utility.

DISK SPEED ADJUSTMENT

if you ran the program and
found your drive to be 1.5 %
or more off from 300 rpm, your
drive should probably be ad-
justed. The motor speed of
the MPI Model B5]l is adjusted
by a pot on the circuit board
of the disk drive as shown in
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20
29
30
40
50
60
69

80
920
99
1040
110
120
130
140
150

160
197
198
159
200
210
220
230
240
257
258
259
260
270
280
290
300
3190
320
330
497
498
499
500
510
520
830
540
350

REM —==o-meman DISK RPM UTILITY~~—~--=m-m
REM M.F. PUTNAH - NOVEMBER 1982
REM - TYPE LINE 60 ACCORDING TC YOUR SYSTEM

REM IF C4P, GSE 'TIME=88'
REM IF ClP, USE 'TIME=89.518°f
TIME=88

éEM— STORE MACHINE PROGRAM AT ADDRESS 4400 HEX
X=0:M=17408:LOCT=M: HICT=M+1
READ D;IFD<>999 THEN POKE M+X,D:X=X+l: GOTOS0

PRINT: PRINT: PRINT TAB(10) "DISK BRIVE RPM TIMER®
PRINT TAB (10) fmm—mmmmee— e

PRINT"THIS UTILITY DETERMINES THE ROTATIONAL
PRINT"SPEED OF THE DISK DRIVE. THE AVERAGE
PRINT"SPEED SHOULD BE 300 RPM PLUS/MINUS 1.5%.
PRINT: INPUT"WEICH DRIVE (A OR Bl";

XS :IFX$<"A"ORXS> "B"GOTOLS(

PRINT:DISK!"SE "+X8

REM - MAKE 10 SAMPLE MEASUREMENTE OF RPM

PRINT:TL=0:FOR S=1 TO 10:POKE LOCT,0:POKE HICT,0

DISK!"80 4402":COUNT=PEEK(LOCT) + 256*PEEK(HICT)
R=({60000000) / (COUNT*TIME) : TL=TL+R

REV=INT(10%*R+.5)/10 :REM ROUND OFF TO NEAREST 1/10 OF RPM
PRINT"SAMPLE"™S TAB(106} "-" REV "RPM":NEXT

éEM - CALCULATE AND DISPLAY THE AVERAGE RFPM

AV=INT()0*(TL/10}+.5}/10

PRINT: PRINT"AVERAGE=" AV "REM":PRINT TAB(8)}"=";

IF AV=300.0 THENPRINT"EXACT SPEED":GOTC320
¥=100*ABS(300.0-AV)/300:¥=INT({100%X+.5) /100
IFAV>300THENPRINTY"S FAST"

IFAV<300THENPRINTY"S SLOW"

PRINT:INPUT'~-> AGAIN";AS:IFLEFTS(AS,1)="Y"GOTC200
END

REM ~ DATA BELOW IS MACHINE CODE PROGRAM
DATA 0,0,32,84,39,173,0,192,16,25]

DATA 173,0,192,48,251,32,46,39,32,29%
DATA 39,32,35,68,48,251,32,35,68,16

DATA 251,32,99,39,96,238,0,68,208,3

DATA 238,1,68,32,194,39,173,0,192,96

DATA 999
: This is the assembly source code for the machine
: routine contained in the data statements of the
: Disk RPM Utility.
; RPM*SR
s+ THIS ROUTINE COUNTE THE NUMBER OF BYTES THAT CAN
; BE OUTPUT TO THE DISR'S ACIA CHIP DURING 1
; REVOLUTION OF THE DISKETTE. NO DATA WILL BE
; WRITTEN ON THE DISKETTE ITSELF.

2754=  LHEAD=$2754 ; 0S65D LOAD DISK HEAD

2763= UBEAD=%$2763 ; O0S65D UNLOAD DISK HEAD

271D= TRKBE8=8271D ; 0S65D WAIT FOR TRK BEGIN (END OF
INDEX)

272E= I6B50 =$272E ; OS65D 6850 ACIA INITIALIZE

27C2= DSKWRT=$27C2 ; 0S65D DISK ACIA QUTPUT

44900 $=54400

4400 00 &NTLD .BYTE 0 ; NBR OF BYTES OUTPUTTED LO BYTE
4401 00 CNTHI ,.BYTE 0 ; NBR OF BYTES OUTPUTTED HI BYTE

4402 205427 RPN JSR LHEAD ; LOAD DiSK HEAD
! WAIT FOR START OF INDEX HOLE
4405 BADOOCO RPM1 LDA $C0O00
4408 10FB BPL REMI1 ; BRANCH IF INDEX HOLE
4403 ADOOCG RPM2 LDA $C000
440D 30FB EMI REM2 : BRANCE IF NOT INDEX HOLE

: INITIALIZE 6850 ACIA CHIP
Listing continued
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3 users-80 Mega Bytes —S8990%°*
WITH DUAL FLOPPIE

pU 1 YEAR WARRANTYBORI? “ngnEmsEl
L '
pEClA

REGULAR $10,990."

e 90 Days on Power Supply, Floppy Drives — Circuit Boards.
e Configured for Time-Share @ 2 MHZ

e Includes: 2 Serial Printer Ports with Handshake, Improved Cooling,
and Ball Bearing Roller Chassis Rails

E\N\T“
WMLREME oo
piso R £S
9 “\“\_‘“.??\09 Denver Boards with 64K each user and
Centronies Parallel Printer Port at

*DEALER DISCOUNTS AVAILABLE sgggnlno _

8" HARD
DISK SYSTEMS

SINGLE BOX TABLE TOP WITH IMPROVED COOLING 10 M/B HARD DISK
AND 8" FLOPPY DISK 2 WSERS AND 2 SERIAL PRINTER PORTS

$5890.9°
AS ABOVE WITH 2 MULTI-PROCESSOR 64K DENVER BOARDS

pLUS CENTRONIC PARALLEL INTERFACE S6990.% N °
OR INSTALLED N CABINET AS ABQVE :
WITH DUAL FLOPPIES PLUS 10 /B, glEl{llé{l&lI;“MoE(I:\lEng?gTEM
STD. 1 USER w/ Contronics Printer Port 56490." SPECIAL 1 A
TYPE 2 USER w/ 2 Serial Printer Ports $6O90.%° . 5 /B Hard Disk-18" Floppy sPEc
e 1 Centronics Paraliel Printer Part $ oo
M?JBLITI 9 USER w/Cenironies Prinfer Port 57790.9%9 4 1 serial Printer Port, 