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Column One 
Merry Christmas and a very 
happy and peaceful New Year to 
all our readers and contribu­
torsI 

The only thing constant in 
life is change, and the past 
month has seen more than its 
share. We have received a 
review copy of OS-65U V 1.3, 
which we will talk about in 
the next issue! we have had an 
argument with a faithful con­
tributor stemming from the 
lengthening deadlines we have 
had to impose as PEEK(65) con­
tinues to grow! even the bool­
ean logic contest has come to 
an end. 

Faithful readers will recall 
that I was struck by a program 
line which included something 
like A=B*(D)9), and offered ,an 
unspecified prize for the bist 
use of such "logic in parens." 

After several months of hard 
work, we have been able at 
last to select a winner. Not 
too surprisingly, it is Jim 
Sanders. His entry (see 
PEEK(65), Oct 81, p.8) demon­
strates several possible uses 
of this sort of logic in the 
clear a'nd readable form we 
have come to expect of Jim. 

For his hard work and clear 
writing, we have awarded Jim 
the best thing we have to of­
fer -- a year's extension of 
his subscription to PEEK (65)1 

A recent article in Infoworld, 
"Shake-up at Ohio Scientfic 
Instruments," stated .that· OSI 
was planning to redirect its 
sales efforts toward termi­
nals, virtuall~ abandoning 
computer sales. Several 
PEEK (65) readers have read 
this article and become under­
standably upset. 
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Paul Warren was kind enough to 
grant an interview to ~= 
~~, and mentioned, among 
other things, that intelligent 
terminal-type network nodes, 
designed to work with OSI's 
time-sharing hard disk compu­
ters, would be manufactured in 
the future. The Infoworld re­
porter drew some unwarranted 
conclusions from Paul's'state­
ments. 

~o set the record straight: 
OSI is nQt abandoning its pre­
sent users, and will continue 
to manufacture and support 
both personal and ,small busi­
ness computers. 

Several readers have responded 
that they look forward to ar­
ticles designed for the user 
rather than the ,programmer of 
OSI computers. The first ap-
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pears in. this issue on page 7, 
an article about an alterna­
tive Data Base Management Sys­
tem; I hope this article will 
be useful to both p~ogrammers 
and users, and we plan to fol­
low it up with many more arti­
cles written at a somewhat 
lower technical level than 
most of our past material. 

I am not really rambling! all 
of this is related to the 
theme of constant change. OSI 
is changing, 65U is changing, 
PEEK (65) is changing to re­
flect ,more closely the needs 
of our readers as reflected in 
the responses we receive 
through the mail and over the 
CBBS. But through it all, the 
more we all change, the more 
we remain the same. Neither 
OSI nor PEEK(65) will abandon 
our old friendsl 



ADD AN 8-INCH FLOPPY TO THE 
C2-4P/C4P 

by: Willis H. Cook 
1298 Renee Drive 
Lilburn, GA '30247 

A letter from Ron Biedenbach 
appeared in the May 1981 issue 
of PEEK (65) outlining the 
method of installing an 8" 
floppy disk drive on a C2-4P. 
The following details may help 
anyone who is considering such 
a system modification. 

At the time I added the disk 
to my system, OSI didn't Qffer 
8a drives for the C2-4P. (The 
C4P is functionally the same 
computer with the addition of 
an expanded IIO board on the 
back. The changes listed here 
apply to either machine.) 
Now, however, a C4P OF model 
is offered, OF· standing for 
dual (8 a ) floppies. The 
change came about when Siemens 
upgraded their .disk drives: 
the older models required -9 
volts for the op amps, which 
the C2/C4·· doesn't provide. 
The current version of the 
drive, the FDD 100-8, only 
requires +24 volts for the 
stepper motor and +5 volts for 
the logic circuitry, in addi­
tion to 115 volts AC for the 
drive motor. The following 
steps are required for the up­
grade: 

Add More Memory 

The as 650 operating system 
requires just over 12 kbytes 
of memory, so at least 24 
kbytes are necessary in order 
to provide a minimum work­
space. The 502 CPU board sup­
ports 8 k of on-board RAM. By 
adding a 527 memory board, an 
additional 24 kbytes of memory 
can be added, for a maximum 
configuration of 32 k. 

The cheap way to go is to 
order the 527 board with 8 k 
RAM installed. The board 
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comes fully socketed and low­
power 2114 chips are available 
from other suppliers at less 
than half OSI's price. (Rec­
ommended: A B Computers of 
Colmar, PA. They usually have 
ads in Byte and Kilobaud.) 

Adding the memory board is 
simply a matter of plugging it 
into the backplane. If you 
specify that it is for a ma­
chine with an existing 8 k of 

. memory, it should come ad­
dressed to start at $2000, so 
you can expand your memory in 
4 k blocks by simply adding 
more 2114 chips. 

Upgrade the Computer Power 
Supply 

The existing power supply in 
the C2/C4 is inadequate for 
the additional memory plus the 
floppy disk controller board. 
With 24 k of low-power RAM a­
board, my computer draws 4.75 
amps at 5 volts. 

My solution was to purchase a 
used 16 amp Lambda power 
supply and mount it external 
to the computer. Alternately, 
you could purchase a second 
4.5 amp power supply and mount 
it in the space provided in 
the case. In either event, as 
a precaution, I recommend run­
ning a second lead from the 
new power suppiy to the op­
posite end of the +5 volt 
backplane foil, in order to 
split the current path. I 
dori"'t know how much current 
the foil will carry, but a 
secondiead is much cheaper 
than any unpleasant alterna­
tive. 
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Modify the 502 CPU Board 

Two changes must be made to 
the CPU board. First, modify 
the ROM select socket jumpers 
as shown in figure 1. Located 
at position Ul5, the ROM se­
lect socket has the following 
jumpers in place for BASIC-IN­
ROM operation: pins 1 to 12, 
pins 2 to 11 a.nd pins 3 to 10. 
For disk operation the jumper 
to pin 10 must.- be· removed and 
pin 3 wired to pin 7. In 
order to retain BASIC-IN-ROM 
capability, pins 3, 7 and 10 
should be wired to a OPDT 
(double pole, double throw) 
switch as shown in the figure. 
The second switch pole is used 
on the second CPU board modi­
fication. 

The second change involves 
disabling the ROM BASIC when 

.' us~ng the disk. ,,(I'm not sure 
- this modificat,lon is required, 

but my system works with it in 
place.) It is done by break­
ing the foil running between 
U18, pin 8 and U16, pin 15 on 
the reverse side of the board~ 
After making this cut, run a 

.wire from each side of the cut 
to the other pole of the OPOT 
switch such that when BASIC­
IN-ROM mode is selected, the 
two sides ~f the cut are. con­
nected through the switch. In 
disk mode, the cut should be 
open. Verify your .work to 
this point by hitting the 
BREAK key: with the switch in­
one pOSition, you should see 
the familiar "C/W/M" prompt; 
the other switch position will 
cause the prompt to read 
"H/D/M" and appear at the top 
of the screen. 

Willis Cook/Figure 1. 
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Modifications to the 502 CPU board. The dashed line is 

a foil on the reverse side of the board. As shoNn, the 

switch is in the disk positfon. The other position 

returns to BASIC-in-ROM operation. 
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Floppy Disk Controller 
Modifications 

The 470 board is the floppy 
disk controller. The same 
board is used for both 5 1/4 
and 8 inch drives, but the 
signal timing is different, so 
be sure to specify when or­
dering that the board is for 
an 8" drive. 

OSI uses a rather peculiar 
scheme for connecting the con­
troller to the drive. The 
signal lines are terminated 
with Molex connectors, like 
those used on the backplane. 
A small auxiliary board then 
plugs into these connectors. 
This board has a paddle con­
nector which mates with a pad­
dle plug attached to a 50-con­
ductor ribbon cable that goes 
to the drive. The easiest 
thing to do is to order the 
cable assembly and auxiliary 
board from OSI when you order 
the 470 board. Or, you can do 
what I did and make up your 
own cable. 

The controller board has a 
prototype area on it that can 
be used to mount a header con­
nector on. Then you can buy 
or make a "standard" floppy 
disk cable consisting of a 
header connector on one end 
and a card-edge connector on 
the other • 

Only 13 signal lines are run 
to the drive. Figure 2 shows 
the connections between the 
controller and the drive. 
Note that a negative voltage 
is not required on the current 
model Siemens drives. Posi­
tive 5 volts can be supplied 
to the drive from a separate 
power supply (you need one 
anyway, since the drive also 
requires +24 volts for the 
stepper motor.) Be sure to 
ground all odd-numbered pins 
at the header connector on the 
controller board to prevent 
cross-talk between signal 
lines. 

Disk Drive Modifications 
The Siemens FDD 100-8 drive is 
a single-sided unit that can 
be optionally configured for 
hard or soft-sector, single or 
double-density operation. The 
OSI disk operating system re­
quires a soft-sectored, sin­
gle-density format. A FM Data 
Separator option must be in­
stalled on the drive for sin­
gle-density operation. I was 
lucky that it was included on 
my drive, but anyone ordering 
this drive should verify be­
fore ordering that it will 
have this option INSTALLED: 
otherwise, you will need a 
scope to set a timing potenti­
ometer. Also, be sure to 

Willis Cook/Figure 2. 
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Figure 2. Interconnections between the KoleM pin positions 

on the 470 Floppy Disk Controller board (left), 

and the card-edge connector on the Siamens drive. 

All signals are inverted, i.e., an active state 

is represented by 0 volts. 

Willis Cook/Figure 3. 
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Figure 3. Modification of the Phase Option on the disk drive. 

This change allows the stepper motor to be energized 

whenever the drive is selected. 
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order the Siemens Installation 
and Maintenance manuals. They 
contain' a complete parts 
breakdown and an excellent tu­
torial on the theory of drive 
operation. 

Only one modification is re­
quired to the drive. Numerous 
operating options are select­
able via jumpers on the drive 
logic board. One, called the 
Phase Option, controls the 
drive power to the stepper mo­
tor which positions the read/ 
write head. As supplied, the 
stepper motor is energized 
only when the head is loaded. 
This won't work with OSI's 
operating system since the 
stepper motor is called upon 
to position the head over the 
proper track before the head 
load signal is sent. This is 
corrected by moving the Phase 
option jumper from the G pads 
to the H pads as shown in 
figure 3. This change allows 
the stepper motor to be ener­
gized whenever the drive is 
selected. With one drive, it 
is normally selected all the 
time, so the stepper motor is 
continuously energized and 
gets quite hot. I have a 3" 
Rotron fan installed in the 
drive enclosure and it appears 
to ~e sufficient to keep 
everything under control. 

Disk Drive Enclosure 

When you order a bare drive, 
that is what you get, so it is 
up to you to provide whatever 
case it will reside in. My 
enclosure consists of a base 
and back panel of 1/2" plywood 
with a cover made of light­
weight sheet aluminum. The a­
luminum is available at hard­
ware stores for use as a door 
kickplate. 

The rear panel must have cut- , 
outs for the SO-conductor rib­
bon cable from the computer, a 
lIS volt AC cord for the drive 
motor, a +24 volt cable for 
the. stepper motor and a +S 
volt logic supply cable. Al­
so, leave room for the fan and 
some air intake vents. 

Disk Drive Power Supply 

The Siemens drive requires 1.6 
amps at 24 volts DC, 1.0 amp 
at S volts DC and O.S amp at 
lIS volts AC. Several manu­
facturers offer power supplies 
designed for one or two a" 
drives, so I bought one ready­
made. As it turned out, my 
power supply had a bad power 
transistor in the +S volt cir­
cuit that let 1.S volt spikes 
through on top of the S volt 
DC level and burned up the LSI 
disk controller chip on the 
drive. Not only did it cost 
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me $100.00 to get diagnosed 
and fixed, I wasted about two 
months trying to figure out 
what was wrong. So, my word 
of advice: Check the LOADED 
output of your power supply 
with a scope before connecting 
it to your equipment. 

Disk Operating Systems 

If OSI installs a disk drive 
on a cassette-based system, 
they furnish the disk operat­
ing system (OS 6S-D) with it. 
If you home-brew a disk sys­
tem, you must purchase the DOS 
separately. 

OS 6S-D is a simple, small, 
inexpensive system that I have 
found to be just right for my 
needs. It comes with two 
copies of the operating system 
on floppies and a reasonably 
complete 77 page manual. An 
Extended Monitor comes with 
the DOS. It is an extension 
of the Machine Code Monitor in 
ROM. But the Assembler is an 
optional extra. Be sure and 
order it if you anticipate 
doing any Assembly Language 
programming. 

The operating system with all 
the utility programs (such as 
CREATE, DELETE and RENAME) 
requires 26 tracks on an a" 
floppy, leaving Sl tracks 
free. This allows you to have· 
the DOS and all utilities on 
every disk and still have 
approximately 160 k bytes of 
space free. 

Conclusions 

After about a year of opera­
tion I can say that the system 
has certainly been reliable. 
After a couple of shake-down 
clinchers, I haven't had 
any ••• no, I'd better not say 
it ••• it will break tomorrowl 

It wasn't cheap, however. My 
total cost, including the 
drive repair and all inciden­
tals, was $900. Still, it was 
cheaper than buying the double 
a" drive system from OSI, and 
has considerably more capacity 
than a single S 1/4" drive. 
The only problem with a single 
drive is in copying disks. 
After you get your system up 
and running, most copying is 
file by file and a single 
drive is no handicap, but in 
copying an entire disk, ,it is 
slow -- three or four mlnutes. 
Next month I will give a ~ASIC 
program for single a" drive 
disk copying without too much 
hassle •. 

In disk copying as in a few 
other jobs, you will find that 
a single drive system makes 
you take care of the house-

keeping chores that the C3 
system running 6S-U does auto­
matically. But, hell, you are 
supposed to be in charge of 
the computer anyway, not the 
other way around. 

* 
CREATE DATE HIDES IN DlREC· 

By Al Peabody 

Reviewing old issues of 
PEEK(6S) as I periodically do, 
I recently looked again at a 
couple of letters concerning 
the structure of the file di­
rectory under OS-6S.o and real­
ized that there is room in the 
directory and header for more 
information. This short note 
describes one possible use, 
based on a request from a 
client~ readers are encouraged 
to think of other uses and 
submit programs and sugges­
tions. 

The situation is this. Bytes 
7 and a of the file header 
(created in the 6SU program 
CREATE, then stuffed both into 
the file header, the first 16 
bytes of every file, and into 
the entry in the directory 
file DIREC*) contain an encod­
ed version of the file's pass­
word. However, if the file is 
assigned the access rights 
"R/W" (read/write), these 
bytes are never used again. 
The access rights are encoded 
in byte 9 of the same header, 
and if they are "R/W" the 
password is never checked. 

Various letters and articles 
in PEEK(6S) have pointed out 
how insecure the password 
check is. It is easy, using 
the program CHANGE, to change 
the access rights.of any file, 
or to change the password of 
the file to some known pass­
word, meaning that the only 
real security for files is 
physical security of the disks 
which contain the files. 
Therefore, many people never 
use passwords on thei r files. 
This means these bytes are 
available for other uses. 

The following routine, if in­
cluded as a subroutine in the 
program CREATE, allows you to 
stuff the date of creation of 
the file into its directory 
entry: 

continued on page 7 
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• At last! 
Software Development TOOLS 

for Professional OS,65U Programmers: 

FIND: 
If you program in OS,65U BASIC, you need 
FIND, a machine code overlay which resides 
permanently in the operating system, 
extending the FIND command to allow 
searches for variables, literals, statements, 
commands, functions, and constants such as 
line numbers. 

FIND is an invaluable tool for writing 
code and debugging programs - especially 
someone else's! May be used in the 
immediate mode with any BASIC program 
in the user's workspace. 

COpy & DELETE: 
These utilities save you from spending hours 
manually copying and moving BASIC 
program code. Both reside in the operating 
system, allowing use in the immediate mode. 

COpy copies program lines character, for' 
character to a new line number location. 
Tests to make sure no existing lines will be 
overwritten. 

DELETE removes program lines. Any 
linerange may be specified, although the 
DELETE command without a line range is 
not accepted (to prevent accidental erasure 
of a whole program). 

Using a single COPY,DELETE command 
with a linerange performs a MOVE of the 
block of lines to a new location. 

COPY (; DELETE are available without 
EDITV3 for video,based systems. 

EDITV3: 
Has the usual OSI EDIT features, including 
Control R, F, P, and Tab, Delete, and 
Backspace. New features: Control D (erase 
from cursor to EOL), Auto Upper Case, Bell 
on All Illegal Characters, Auto ,CR, at 
First,space,c1osest,to,EOL Flag, Masked 
Output Flag (prints X's instead of characters 
for password protection). Underscore and 

@ symbol are legal characters, replaced 
with DEL and Control X respectively. 
Backspace and Delete/Insert work normally. 
Control T now toggles Insert/Overstrike 
Character mode, allowing the user to over, 
strike characters in the middle of a line 
(without first deleting the old characters and 
then typing the new). Edit Line command 
deletes both first space and space between 
line number and statement, adding one 
character to editable lines. 

Above flags may be set using the calling 
routine. The Input Editor may a1so be 
preloaded with a string to be ediced, placing 
the cursor on the appropriate character 
within the line (for use in BASIC programs). 
EDITV3 with COpy (; DELETE requires 
no reserved words. 

MONITR: 
Find out what is going on in your Level 3 
system! This simple,to,use program allows 
you to monitor activity while Level 3 is 
running. MONITR shows which users are 
'up,' which are active, what program they're 
using, the line number (if running), and their 
input status. Also enables the user to debug 
multi,user partitions and programs. Runs 
from any port, and aliuws any user to reboot 
any other user. Designed for use by 
programmers as well as system operators. 

PRICES: 
Each program package supplieu on an H,inch 
flexible uisk. 

Package I: FIND $75.00 
Package 2: COpy (; DELETE (for viuco, 

based systems) $75.00 
Package 3: FIND, EDITV3 incorporating 

COpy (; DELETE (not for viuco, 
based systems) $235.00 

Package 4: MONITR w/Talkie $175.00 

Brochures available - write or call. 8) Brown/ Collinson Associates l 61 L) ''I:'' Avenuc 
I. Llkc Oswego. Oregon 97034 

(5tB) 6.~5 -5055 
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Wishes You All 
A merry @hristmas 

and 
Happy 1flew Year 

SEE US FOR YOUR OS65-U VERSION 
1.2 AND VERSION 1.3 BUGS AND 
FIXES. 

WE HA VE MANY PROGRAMMER 
ASSISTANCE UTILITIES AVAILABLE. 

ALSO AVAILABLE - A MULTIPLE 
USER OPERA TlNG SYSTEM FOR THE 
C3-D. 

COMPLETE HARDWARE. ASSEMBL Y 
LANGUAGE AND R&D SERVICES. 

DON'T HESITATE TO CALL ME 
PERSONALLY FOR ANY OF YOUR 
OSI PROBLEMS! 

402 WALL BOX 1446 JOPLIN, MO 64801 

PHONE: (417) 782-1285 - JOE F. LINDEN, V.P. 

PROFESSIONALS IN ELECTRONICS FOR 25 YEARS! 

WATCH FOR COMPLETE LISTING OF AVAILABLE SERVICES/PRODUCTS NEXT MONTH. 
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Continued from page 4 

505 PW$=--:IF A=3 THEN GOSUB 
XXOO:GOT0640:REM GET DATE 

XXOO REM GET DATE 
XXIO INPUT -DATE (YRMODA) ,DT$ 
XX20 REM ERROR CHECK DT$ HERE 

IF YOU LIKE--­
XX30 YR$=LEFT$(DT$,2): 

MO$=MID$(DT$,3,2): 
DA$=RIGHT$(DT$,2) 

XX40 YR=VAL(YR$): 
MO=VAL (MO$) : 
DA=VAL(DA$) 

XX50 YR=(YR-BO)*16: 
REM MAKE YR HI NIBBLE 

XX60 PL=YR+MO:REM PUT YR AND 
MO INTO LOBYTE OF PW 

XX70 PH=DA:REM DA = HIBYTE 
XXBO RETURN 

Now the CREATE program will 
stick your date into the space 
reserved for the password. 
Then any program, such as DIR, 

'which reads the directory, can 
have access to the date the 
file was created by the fol­
lowing simple routine: 

XXIO YR=INT(PL/16)+BO 
XX20 MO=PL-YR*16 
XX30 YR=YR+BO 
XX40 DA=PH 
XX50 DT$=STR$(MO)+ 

D/D+STR$(DA)+ 
D 119 D+STR$ (YR) 

••• assuming, of course, that 
the lobyte and hibyte of the 
password have been read into 
the variables PL and PH by the 
program. 

This is but a simple example 
of the kind of information 
which could be stowed away in 
the directory and file header. 
Byte 16 of the directory entry 
is called the Dfile header 
pointer D and apparently points 
to the last byte of the file 
header, but also doesn't seem 
to be used. It may also be 
available for information sto­
rage, though I would be a bit 
nervous about this untfl some­
one tells me what it is actu­
ally used for, or will be used 
for in the next release of OS-
65UI It does not seem to be 
used at present to determine 
which bytes of a file are 
transparent to the user, since 
changing it to a larger number 
will not cause the system to 
lose its way when it attempts 
to load or save f iles7 16 
bytes are always used as the 
header. 

The possibilities seem end­
less. Please write us a let­
ter if you think of something 
else to do with these Dfree 
bytes. D 

*** 

OS-OMX 
AN ALTERNATE DBMS 

by Al Peabody 

Ohio Scientific's Data Base 
. Management System (OS-DMS) has 

had its ups and downs. Many 
people use it, many others 
claim it can't be used in de­
manding applications such as 
accounting, still others com­
plain about its simplistic ap­
proach to report generation or 
its inadequate manuals. How­
ever, until recently there has 
been little else to choose 
from. 

Now there is another choice: 
Digital Technology's OS-DMX. 
After a couple of days of work 
with DMX full time, I am happy 
to report that it is indeed a 
viable alternative, with a 
great deal to recommend it. 

But let's back up a little. 
Just what is a DData Base Man­
agement System," anyway, and 
why would a computer user want 
one? 

, Every computer user has a data 
base. Quite simply, your data 
base is all the information 
(data) which is contained in 
your computer, in whatever 
form. Even if you only use 
your computer for games, it 
contains some data, perhaps in 
the form of DATA statements in 
programs you have bought or 
written. If you use your com­
puter in business, you have a 
great deal more data -- custo­
mer names and adresses, balan­
ces due, dates of payments, 
records of orders, employee 
names and addresses, etc. It 
is this data which you must 
manipulate or manage as you 
use your computer. Your pro­
grams and data files, probably 
on disks, manage your data 
base for you, adding things 
together, redistributing in­
formation, generating reports, 
and so forth. 

So, particularly if you are a 
small business person, you are 
managing a data base with your 
computer right now. 

A Data Base Management System 
is designed to do the job sim­
ply and flexibly. To this 
end, the system must have a 
number of features: 

I 
II 

OHIO SCIENTIFIC USERS 
FORM LEITER GENERATION WITH 

Os·OMs", WP·2" , and WP·3" 

+=, 

DUMPAL 

Illilllllllilllll! ._-
::"'''':'"Ot--

WP·INT V1.2 
A form letter utility uniting OS· 
OMS' and WP·2·. Generates 
form letters from records 
stored in OS·OMS data tiles 
with the WP·2 word processor. 
Over 100 sallsfied customers 
wortd wide. Manual $2.00. Oisk 
& manual $79.00. 

The Letter Express V1.1 
All of the features of WP·tNT, 
plus condlllon~1 selecllon of 
records from the data·base. 
Bullt·ln CRT drivers for easy 
entry "nd ediling. Supports 
WP·2· and WP·3·. Manual 
$2.00. D1sk & manual $129.00. 

DUMPAL V1.0 
A sophisticated disk and 
memory dump utility for OS-
650 and OS-65U. Prepares 
reports In ascII and hex· 
adeclmal. Reports to console 
or printer. Supports 05-650' 
and 0S-65U·. $30.00. 

ASK YOUR DEALER 
FOR A DEMONSTRATION. 

TO ORDER WP·INT DIRECT 
CHECK" C.O.D. 

Master Charge· Visa 

DCS SOFTWARE PRODUCTS 
2729 Lowery Ct. 
Zion, I L 60099 
(312) 746·8736 

FREE OFFER! Send us your name, 
I address, computer configuration, 
: and a list of the software you have 
!purchased f<:>r your computer and we 
Iwill send you DUMPAL free! 

Des software products 
PEOPLE ORIENTED COMPUTER SYSTEMS 
"Os·OMs, WP·2, & WP·3 sold separately. 
"Os·OMs, WP·2, WP·3, OS·6.5U, & 05·650 
ARE ALL PRODUCTS OF OHIO SCIENTIFIC 
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a general file structure, 
standardized to allow various 
programs to "find their way 
around in" the data; 

programs which allow you to! 
put data into the files; 

programs which allow you to 
edit files al ready containing 
data; 

programs allowing you tol 
sort files, rearranging the 
data in a number of different I 
ways; 

programs which can generate 
reports from the files; 

and a system of instructions 
to teach you how to use the 
system. 

This last item, the instruc­
tion system, is perhaps the 
most important of all: no mat­
ter how clever a DBMS is, if 
you can't figure out how to, 
use it, its utility is, to say 
the least, limited. 

Every DBMS has what might be 
called a "philosophy," whether 
explicitly stated or not. As 
the system is designed, all 
sorts of questions must be 
answered and decisions must be 
made, and the philosophy of 
the DBMS helps to answer them. 
Questions like, "shall we as­
sume the user is intelligent 
or rather dull?" "how consis­
tent shall the 'feel' of the 
system be?" "How shall we dis­
tribute the instructions?" and 
many others. 

Let's have a look at the phi­
losophy manifested in the de­
sign of the two Data Base Man­
agement Systems available to 
OSI computer users: OS-DMS and 
DMX. 

OB-DMS assumes the user will 
be rather dull, at least at 
first, and uses a ~Ienu and 
Question system to input in­
formation into the computer. 
All your choices are spelled 
out on the screen in ·the form 
of Menu selections and ques­
tions. To gene rate 'a sta ti s­
tical report from a data file, 
for example, you must answer 
questions such as "What fields 
will be included in the re-
port?" "Horizontal (H) or 
Vertical (VI format?" "How 
many conditions do you'want to 
set (0-41", etc., etc. 

This sort of questioning makes 
generation of a report rather 
easy, even for a beginner, but 
becomes quite tiresome after 
experience is gained, when the 
endless questions are no long­
er needed. 

8 

DMX, on the other hand, as­
sumes that the user will be 
rather intelligent and sophis­
ticated. Rather than presen­
ting many menus and asking 
many questions, DMX uses a 
"command language." To in­
clude the name in a report, 
you type INCLUDE NAME; to to­
tal up the amount due you type 
TOTAL AMOUNT; to see which 
fields are to be included in 
the report, you type STATUS, 
and the system shows you; and 
so forth. 

Of course, the question imme­
diately arises, "how do I know 
the commands I can use?" Good 
question, with a pretty good 
answer. DMX comes with a 
large manual (it weighs over a 
poundl explaining all the com­
mands and giving some 
examples. Also, virtually the 
entire manual is on the disk, 
in the form of "user memos." 
At any time when you are con­
fused, just type HELP, and DMX 
will ask you "Help on what 
subject?" About the only 
"subject" you have to remember 
is COMMANDS. When asked what 
subject, just type in COMMANDS 
and you will be shown a list 
of the available commands. 
Type in one of the commands, 
and you will be told how to 
use the command and what it 
does. Then you can enter the 
command, and continue. 

What it feels like, is this. 
At first it is quite confu­
sing. You start up, and get 
just one menu. It is easy 
enough to select what you want 
to do: create a file, input 
data to a file, edit a file 
which already has data in it, 
generate a report, etc. But 
when you select your option, 
you get a display like: 

Inpt Cmd: 

and must figure out what your 
command is. Invariably, at 
first,mine was HELP, followed 
by COMMANDS. Then pretty 
soon, I learned a few of the 
simpler commands, and stopped 
typing HELP so much. By the 
end of the day, I was a real 
"pro," typing in commands one 
after the other and occasion­
ally typing PRINT or STATUS to 
see where I was. It didn't 
take me too long in the report 
program to learn that I could 
type OUT P followed by PRINT 
to generate a report to the 
printer, or just PRINT to have 
a look at the sam~ report on 
the screen. Then I could mo­
dify the report, in a totally 
interactive process with the 
DBMS, before finally printing 
it to the printer for the fi­
nal "hard copy." 

I could say a great deal more 
about DMX: it uses standard 
OS-DMS files, so you can use 
it with files already created 
under DMS; it allows you to 
gcinerate "submit" files of 
commands, so that reports 
which must be run repeatedly, 
for example, can be run by 
just typing RUN MONTHLY or 
whatever you have named the 
file; all the programs use 

MICRO DATASTATS UTI INTERFACE 
TO OS-6SU Level III 

• Allows a telephone user full 
control of 1 port (any) under OSI 
Timesharing Basic. 

• Automatically answers the phone 
and connects to one partition of 
Level III, recycle to "Walt for phone 
to ring" when disconnected. 

• Allows base computer to time out 
telephone user after any preset 
length of time. Note: the computer 
will give notice to phone user of an 
upcoming time out without inter­
fering with his programming. 

• Software supports OSI.'s 567 Board. 

• Great for selling time to other users. 

Micro Datastat 
P.O. Box 3213 

Alliance, Ohio 44601 
Price $99.00 Phone: (216) 821-4794 

fESSEl'lDEN CO/lllPOTER SERVICE 

Flat Rate 

DISK DRIVE OVERHAUL 

One Week Turnaround Typical 

Complete _e on CUlftJlt Remex, MPI and 
Shugart HoPI')' Disk on-. 

FLAT RATES 
8" Double SIded Drive 
8" SIngle SIded DrIve 
5*" H.P.I. DrIve 

.$170.00* 
$150.00* 
$100.00* 

*Broken, Bent, or Damaged 
Parts Extra. 

YOU'LL BE NOTIFIED OF 

1. The date we receIved your drive. 
2. Any delays and approximate time 

of completion. 
3. Date Drive was shipped from our 

plant. 
4. Repairs performed on your Drive. 
5. Parts used (I and de s'crI pt Ion). 
6. Any helpful hints for more 

reliable performance. 
7. 90 Day Warranty. 
8. Ship Your Drive Today. 
9. Other Brands Accepted. 

10. Write or call for further 
details. 

PHONE (417) 485-2501 
FESSENDEN COMPUTER SERVICE 
116 N. 3RD STREET OZARK. MO 65721 
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very rigid and useful program­
ming conventions, with the 
same line numbers in different 
programs doing the same 
things, making it easy for the 
BASIC programmer to work with 
them; the manual explains 
everything, including how to 
write your own extension prog­
rams if you want to, using 
machine-language routines 
which are supplied for screen 
formatting and other goodies. 
In short, the authors of DMX 
seem to really care about the 
user, and to want to help. 

Perhaps the nicest thing of 
all is the price. The list 
price of the complete DMX sys­
tem is $1199. You wouldn't 
have to replace too many OMS 
modules to pay for that. 

Does DMX have no faults? Of 
course it has some. It is 
just hard to see them with the 
tears of joy filling my eyes 
after reading the manual and 
realizing how easy it would be 
to generate powerful programs 
of my own, using OSI's excel­
lent data file conventions 
and DMX's terrific programming 
goodies. For one thing, even 
though a great deal of HELP is 
on line, the manual is short 
on examples. However, Digital 
Technology's Chuck Sulka as­
sures me that an extensive 
(hundreds of pages) applica­
tions manual with many, many 
examples is on the way; and in 
the past, when Chuck has said 
something was coming, it has 
followed quickly. 

Also, DMX uses a BASIC sort 
program, which is just too 
slow. Chuck says a machine 
language sort is on the way as 
well, but doesn't promise it 
as quickly as the applications 
manual. DMX w HI be better 
when machine language sorting 
is implemented. 

All in all, right now DMX is a 
good buy at the price for the 
user who must make frequent 
and extensive use of his data, 
and who doesn't want or need 
the very specialized accoun­
ting, inventory and other pro­
grams produced by pigital 
Technology and several others. 

GETTING THERE WITH TTL 

by Bruce Showalter 
857 Cedar 
Abilene, TX 79601 

Have you ever looked at your 
computer's innards and wished . 
you could brew a circuit to 
get some of its wizardry to do 
something else? Or have you 

ever wondered how it does 
things to begin with? For ex­
ample, how does that 40-pin IC 
called the CPU select just the 
right RAM or ROM chips, or the 
cassette port, or whatever? 

Well, a lot of its power lies 
in software (stored in RAM) 
and firmware (stored in ROM). 
But without some hardware to 
deal with, those instructions 
end up as little more than 
theory. So, let's take a look 
at digital logic and how it 
works. 

First, let's set aside the 
mathematics of the issue. 
What I'm dealing with is basic 
electricity: volts and amps. 
A TTL compatible device obeys 
the following rules: +.8 volts 
or less is LOW or 0; +2.4 
volts or more is HIGH or 1. A 
TTL device never wants to see 
a negative voltage, or a pos­
itive voltage higher than 5.5 
(although certain devices can 
tolerate higher voltage on the 
output only) • 

All the 7400 series TTL obey 
these rules, as do the 74LS 
series. So, what are the dif­
ferences, besides code num­
bers? The difference is in 
current levels at both the 
input and output. Regular TTL 
draws .0016 amps (1.6ma) on 
each input in the LOW state. 
Each output can provide .016 
amps (16ma) in the LOW state. 
So you see, each regular TTL 
output can drive ten regular 
inputs in the LOW state. In­
puts in the HIGH state have 
almost no current drain. But 
since the state of the output 
must go LOW sometime, we don't 
want to overload it with more 
than ten inputs to drive. 

74LS devices draw .0008 amps 
(.8ma) per input and supply 
.008 amps (8ma) per output. A 
74LS output can drive ten 74LS 
inputs or five regular inputs. 
As you can see, regular TTL 
can drive 20 LS devices. This 
is because regular is twice as 
powerful as LS. By the way, 
LS stands for Low-power 
Schottky. A Schottky device 
is one that uses faster diodes 
in the IC. 

To put the concept of "drive" 
into more tangible terms, 
think of these devices as tog­
gle switches. Say your hand 
has enough strength to flip a 
bank of ten toggle switches 
from ON to OFF, all at once. 
This is what's known as fan­
out. The "fanout" of your 
hand is ten toggle switches. 
Add an eleventh switch, and 
you can't quite flip them, 
they all stay ON. If you keep 

trying, you sprain your hand. 

Of course, other kinds of de­
vices have different ratings. 
But these are the standards by 
which others are measured. 
For example, each input to an 
S-IOO bus circuit board should 
not exceed the drain of one LS 
input. 

Now let's get down to actual 
devices. For starters, I 
choose the 7404. It contains 
six inverters. Each one takes 
a TTL input and makes it the 
opposite. If the input .is 
HIGH, the output will be LOW 
(and vice-versa). It's like a 
light switch that you push UP 
to turn the light OFF, and 
DOWN to turn ON. It is drawn 
like fig. 1. Whenever you see 
a small circle on the input or 
output of a symbol, that means 
INVERT. Two inverters in 
series produce a TRUE output 
(same as the original input) 
(fig. 2). This serves as a 
buffer. That original input 
can now drive ten more 
outputs. 

Next, consider the OR gate. A 
7432 has four of them, each 
with two inputs. If either 
input is HIGH, the output is 
HIGH. Both inputs must be LOW 
for the output to be LOW. The 
OR gate is usually drawn like 
fig. 3 but could be drawn like 
fig. 4. The latter symbol is 
an AND gate with inverted 
output and inputs. You could 
think of it as in fig. 5. 

How about the AND gate? There 
are four of them in a 7408 
with two inputs apiece. If 
both inputs are HIGH, the out­
put will be HIGH. The output 
will be LOW if either input is 
LOW. It is usually drawn as 
fig. 6. Other ways to draw 
it are in fig. 7. 

The NAND gate is an AND gate 
~ith its output inverted.. If 
both inputs are HIGH, the out­
put is LOW. If either ~nput 
is LOW, the output is .HIGH. 
The 7400 has four. Fig. 8. 

Then there's the NOR gate, an 
OR gate with inverted output. 
Either input HIGH makes the 
output LOW •. Both inputs must 
be LOW for the output to be 
HIGH. Four NOR gates are 
housed in a 7402. (fig. 9). 

Lastly, there are the 
EXclusive OR and NOR gates, 
symbolized like so: (fig. 10). 
The former, type 7486, will 
provide a HIGH only when its 
inputs are different. If the 
inputs are both the same, the 
output will be LOW. The lat­
ter does the same thing, ex­
cept the output is inverted. 
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Type '74266 has four EX NOR' 
gates, but they do not go HIGH 
without pull-up resistors con­
nected from their outputs to 
+5 volts. 

There are other arrangements 
of all these gates, with 
three, four, even eight in­
puts. They are the building 
blocks of digital logic. From 
them come flip-flops, count­
ers, shift registers, adders, 
memories, encoders and decod­
ers. 

In your computer, these HIGH 
and LOW signals are allover 
the place. When combined and 
sequenced properly, they turn 
into video games, financial I 
reports, or whatever. These 
HIGHs and LOWs are called 
bits. When eight of them are 
employed simultaneously, the 
result is a byte. Each byte 
represents an ASCII character, 

'a CPU instruction, or other 
data. RAM and ROM chips store 
these bytes for use by the 
system. 

But how does the CPU call up 
these bytes and send them to 
the right place? This is done 
by addressing. An address is 
a l6-bit word. There are 
65,536 possible different 
l6-bit words, and each one is 
an address for the CPU to use. 
By "reading" the address lines 

. coming f rom the CPU, a RAM or 
ROM can tell if it is bein 

called upon, just like you 
know to pick up your telephone 
when it rings. 

Consider the 2114 RAM chip 
used in many OSI Challengers. 
Each chip can store 4,096 
bits, arranged as 1,024 words 
of four bits each (a four-bit 
word is a nibble). By wiring 
two 2ll4s in a pair, 1,024 
bytes can be stored. But 
1,024 locations will only use 
up ten address lines. What do 
we do with the other six? We 
use them to choose between the 
different pairs of RAM chips, 
ROM chips, or other data loca­
tions. 

Each RAM or ROM has a Chip 
Select or Chip Enable. This 
single input is like an on-off 
switch. When the appropriate 
input is' applied, the chip is 
activated. By using suitable 
decoders, we can take those 
remaining six address bits and 
use them to turn on the right 
chips. 

Decoder chips even have Enable 
inputs, so that they will only 
decode addresses when they are 
on. So, bits 14-16 are de­
coded by X, thus turning on 
decoder Y. In turn, decoder Y 
decodes bits 11-13 to turn on 
RAMs 7 and 8, for example. 

But suppose you have a data 
location - say, an output port 
- that has only one Enable 

OSI·Disk Users 

input and a specific l6-bit 
address? You could end up 
using five ICs just to decode 
that one address. Finding ec­
onomical ways to decode a 
single l6-bit word is an in­
teresting study. Let's exam­
ine Some simpler decoders 
first, and work our way up to 
the l6-bit decoder. 

EXAMPLE 1: 3-bit address. 
Most designs call for a 
74LS138 decoder. However, a 
7442 decoder can be employed. 
It costs less, and the bit 4 
input will serve as an Enable. 
When bit 4 goes HIGH, all 
outputs below eight will go 
HIGH. A 7442 also has a 
greater fanout capacity than 
the LS138. 

EXAMPLE 2: 4-bit address. 
The obvious solution is a 
74154 decoder. This is re-

Iquired if the address will 
exceed A16 or 10102. If not, 
a 7442 decoder will work. The 
7442 is preferred because it 
takes less PC board space and 
costs less. 

EXAMPLE 3: 5-bit to 8-bit 
address. The most efficient 
design employs a 7430 (eight 
bit NAND gate). This serves 
if all bits are HIGH. Other­
wise, some inverters are re­
quired. If there are fewer 
then seven bits LOW, a 2-chip 
Continued on page 15. 

Double your disk storage capacity-without adding disk drives 
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Now you can more than double your 
usable floppy disk storage capacity­
for a fraction of the cost of additional. 
disk drives. Modular Systems' 
DiskDoubler™ is a double-density' 
adapter that doubles the storage 
capacity of each disk track. The 
DiskDoubler plugs directly into an 
OSI disk interface board. No changes 
to hardware or software are 
required. 

The DiskDoubler increases free user 
disk space from 50K to 120K for 
mini-floppies, from 201K to 420K for 

™ DiskDoubler is a trademark of Modular Systems 

8-inch floppies. With the DiskDoubler, 
each drive does the work of two. You 
can have more and larger programs, 
related files, and disk utilities on the 
same disk-for easier operation 
without constant disk changes. 

Your aS! syste,m is an investment in 
computing power. Get the full value 
from the disk hardware and software 
that you already own. Just write to 
us, and we'll send you the full story 
on the DiskDoubler, along with the 
rest of our growing family of 
OSI-compatible products. 

Modular Sy-~s:::.;t=.::e::::.!..:rn~s:-.-________ _ 
P.o. Box 16 B Oraden. N.J 07649 201':'262-0093 

l, 



'--

• 

OSI AARDVARK OSI 
NOW MEANS BUSINESS! 

WORD PROCESSING THE EASY WAY­
WITH MAXI-PROS 

This is a line-oriented word -processor de­
signed for the office that doesn't want to send 
every new girl out for training in how to type a 
letter. 

It has automatic right and left margin justi­
fication and lets you vary the width and margins 
during printing. It has automatic pagination and 
automatic page numbering. It will print any text 
single, double or triple spaced and has text cen­
tering commands. It will make any number of 
multiple copies or chain files together to print an 
entire disk of data at one time. 

MAXI-PROS has both global and line edit 
capability and the polled keyboard versions 
contain a corrected keyboard routine that make 
the OSI keyboard decode as a standard type­
writer keyboard. 

MAXI-PROS also has sophisticated file 
capabibilities. It can access a file for names and 
addresses, stop for inputs, and print form letters. 
It has file merging capabilities so that it can store 
and combine paragraphs and pages in any order. 

Best of all, it is in BASIC 10S65D 51/4" or 
8" disk) so that it can be easily adapted to any 
printer or printing job and so that it can be sold 
for a measly price. 
MAXI-PROS - $39.95 

NEW-NEW-NEW 
TINY COMPILER 

The easy way to speed in your programs. The 
tiny compiler lets you write and debug your pro­
gram in Basic and then automatically compiles a 
Machine Code version that runs from 50-150 
times faster. The tiny compiler generates relocat­
able, native, transportable machine code that can 
be run on any 6502 system. 

It does have some limitations. It is memory 
hungry - 8K is the minimum sized system that 
can run the Compiler. It also handles only a 
limited subset of Basic - about 20 keywords in­
cluding FOR, NEXT, IF THEN, GOSUB, GOTO, 
RETURN, END, STOP, USRIX), PEEK, POKE, 
-,=.".1, (, ),(;>,Variable names A-Z,and Integer 
Numbers 110m 0-64K. 

TINY COMPILER is written in Basic. It can 
be modified and augmented by the user. It comes 
with a 20 page manual. 
TINY COMPILER - $19.95 on tape or disk 

THE AARDVARK JOURNAL 
FOR OSI USERS - This is a bi-monthly 

tutorial journal running only articles about OSI 
systems. Every issue contains programs custom­
ized for OSI, tutorials on how to use and modify 
the system, and reviews of OSI related products. 
In the last two years we have run articles like 
these I 

1) A tutorial on Machine Code for BASIC 
programmers. 

2) Complete listings of two word processors 
for BASIC IN ROM machines. 

3) Moving the Directory off track 12. 
4) Listings for 20 game programs for the OSI. 
5) How to write high speed BASIC - and 

lots more -
Vol. 1 (1980) 6 back issues - $9.00 
Vol. 2 (1981) 2 back issues and subscription for 
4 additional issues - $9.00. 

ACCOUNTS RECEIVABLE - This program 
will handle up to 420 open accounts. It will age 
accounts, print invoices (including payment 
reminders) and give account totals. It can add 
automatic interest charges and warnings on late 
accounts, and can automatically provide and cal­
culate volume discounts. 

24K and OS65D required, dual disks recom­
mended. Specify system. 
Accounts Receivable. $99.95 

• • • SPECIAL'DEAL - NO LESSI • • • 

A complete business package for OSI small 
systems - IC1, C2, C4 or CS). Includes MAXI­
PROS, GENERAL LEDGER, INVENTORY, 
PAYROLL AND ACCOUNTS RECEIVABLE -
ALL THE PROGRAMS THE SMALL BUSI­
NESS MAN NEEDS. $299.95 

P.S. We're so confident of the quality of these 
programs that the documentation contains the 
programmer's home phone numberl 

SUPERDISK II 
This disk contains a new BEX EC' that boots 

up with a numbered directory and which allows 
creation, deletion and renaming of files without 
calling other programs. It also contains a slight 
modification to BASIC to allow 14 character 
file names. 

The disk contains a disk manager that con­
tains a disk packer, a hex/dec calculator and 
several other utilities. 

It also has a full screen editor lin machine 
code on C2P/C4)) that makes corrections a snap. 
We'll also toss in renumbering and program 
search programs - and sell the whole thing for -
SUPERDISK II $29.95 15 1/4") $34.95 IS"). 

ANDFUN, 
TOO! 

BOOKKEEPING THE EASY WAY 
- WITH BUSINESS I 

Our business package 1 is a set of programs 
designed for the small businessman who does not 
have and does not need a full time accountant 
on his payroll. 

This package is built around a GENERAL 
LEDGER program which records all transactions 
and which provides monthly, quarterly, annual, 
and year-to-date PROF IT AND LOSS statements. 
GENERAL LEDGER also provides for cash 
account balancing, provides a BALANCE SHEET 
and has modules for DEPRECIATION and 
LOAN ACCOUNT computation. 
GENERAL LEDGER land MODULES) $129.95. 

PAYROLL is designed to interface with the 
GENERAL LEDGER. It will handle annual 
records on 30 employees with as many as 6 
deductions per employee. 
PAYROLL - $49.95. 

INVENTORY is also designed to interface with 
the general ledger. This nne will provide instant 
information on suppliers, initial cost and current 
value of your inventory. It also keeps track of the 
order points and date of last shipment. 
INVENTORY - $59.95. 

GAMES FOR ~LL SYSTEM~ 
GALAXIAN - 4K - One of the fastest and finest 
arcade games ever written for the OSI, this one 
features rows of hard-hitting evasive dogfighting 
aliens thirsty for your blood. For those who 
loved land tired of) Alien Invaders. Specify 
system - A bargain at $9.95 

NEW - NEW - NEW 

LABYRINTH - 8K - This has a display back­
ground similar to MINOS as the action taka '-" 
place in a realistic maze seen from ground level. 
This is, however, a real time monster hunt 81 you 
track down and shoot mobile monsters on foot. 
Checking out and testing this one wal the mOlt 
fun I've had in yearsl - $13.95. 

NIGHT RIDER - You've seen -simillir games in 
the arcades. You see a winding twisting road 
ahead as you try to make time and stay on the 
road. NIGHT RIDER uses machine code to gen­
erate excellent high speed graphics - by the same 
author as MINOS. 
NIGHT RIDER - $12.95 cassette only 

THIEF - Another machine code goody for the 
CIP cassette only. You must use mobile cannon 
to protect the valuable jewels in the middle of 
the screen from increasingly nasty arid trigger 
happy thiefs. Fast action and fun for one or two 
players. THIEF $13.95 on Cl cassette onlyl 

SUPPORT ROMS FOR BASIC IN ROM MA­
CHINES - CIS/C2S. This ROM adds line edit 
functions, software selectable scroll windows, 
bell support, choice of OSI or standard keyboard 
routines, two callable screen clears, and software 
support for 32-64 characters per line video. 
Has one character command to switch model 
2 Cl P from 24 to 4S character line. When in­
stalled in C2 or C4 IC2S) requires installation 
of additional chip, Cl P requires only a jumper 
change. - $39.95 
Cl E/C2E similar to above but with extended 
machine code monitor. - $59.95 

Please specify system on all orders 

f$. 
OSI 

This is only a partial listing of what we have to offer. We now offer over 100 programs, data sheets, ROMS, and boards 
for OSI systems. Our $1.00 catalog lists it all and contains free program listings and programming hints to boot. 

AARDVARK TECHNICAL SERVICES, LTD. 
2352 S. Commerce, Walled Lake, M I 48088 

(313) 669-3110 

., 
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PEEK(6S) INDEX FOR 1981 650 PROOLEBS APR 15 ClP 1DI JAN 2 
650 SOCRETS OCT 5 ClP 101 FlDI PRCXiRESSIVE MAY 19 

This is our second index, and 650 'lID COL DIR NOV 3 ClP ~ PROBLEM AlXi 11 
a few changes have been made. 650 WP-3 MOOO APR 4 ClP SCREEN PRINT JUN 12 
First of all, it is published 65U $R PRINT JAN 4 ClP TAPE IDA!)ER' CHECKBYTE FEB 15 
in the December issue, rather, 65U ASSEMBLER JUN 2 ClP TAPE VIE1'IER FEB 15 

~ than waiting for the JanuarYI 
65U DEV 5 DRIVER JUL 2 ClP TERMINAL PRCGRAM MAY 9 

issue of the following year. . 65U OO:>DIE BOX (1) OCT 3 CIP 'ID CARD CAGE AOO 8 

Also, by popular request, wei 
65U I/O DISTRIBU'IDRS JAN 4 CIP VIDEO DUMP JUN 12 
65U INDIRECT FILES MAY 7 C2 INDIRECT JUMPS AUG 2 

make no distinction between' 65U INDIRECT FILES JUL 14 C2 INDIRECT JUMPS NOV 18 
questions and statements,' 65U SCREEN FORMATTING NOV 5 C2 MCNI'IDR MODE AlXi 5 
since questions are often veryl 65U TERMINAL poo.:; SEP 2 C2-4P GRAPHICS MAY 2 
informative in their own 65U 'ID WP-2 DEC 16 C2-4P 1DI 'ID DISC MAY 9 
right. : 65U VARIABLE NAMES NOV 16 C2P NULL CCNl'ROL AUG 11 , 65VP ML IDA!) poo.:; APR 8 C3D BCXJr PROOLEM FIXED NOV 22 I 

Finally, we have intentionally' 65VP ML SAVE poo.:; APR 8 C4 INDIRECT JUMPS AUG 2 
printed this year's index on 6821!J PIA IO FEB 9 C4 INDIRECT JUMPS NOV 18 
the inside pages of the maga- 6851!J ACIA IO FEB 11!J C4P AND 527 BOARD NOV 19 
zine, and have backed up these AARDVARK MCN 1DI FOR C4P FEB 2 C4P AND 8" DISK DEC 2 
pages with ads, so that read- AC REMOl'E APR 5 C4P AND SA41!J1!J NOV 15 
ers wishing to pull the index ACIA INl'ERFACING FEB 11!J C4P BASIC GRAPHICS APR 2 
out and place it with last ADD FILE BUFFER IN 65D OCT 5 C4P CP PRCGRAM AUG 12 
year's index will not lose any' ADDITICNS 'ID 1DI BASIC JUL 5 C4P IDA!) PROBLEM OCT 12 
parts of articles or letters. AH SYSTEMS CIP MOD JAN 11 C4P MODS 'ID HARJ:MARE FEB 2 

ARRAY NAME CHANGE NOV 16 C4P RAM EXPANSICN AUG 14 
We have carefully included a ASCII FILE INPUT OCT 5 C4P Rs-232 PORT OCT 12 
reference to all board type ASSEMBLER BOARD I/O PART 2 MAR 9 C4P SERIAL 101 NOV 22 
numbers and operating systems ASSEMBLER BOARD IO PART 1 FEB 9 C4PMF ASSEMBLER EDI'IDR NOV 11!J 
used in a "second" entry for ASSEMBLER BOARD IO PART 2 MAR 9 C8P HARJ:MARE PROBLEMS DEC 18 
each article or letter. If ASSEMBLER BOARD IO PART 3 APR 11 C8P HOME CONTROL DEC 22 
you are only interested in ASSEMBLER BOARD IO PART 4 MAY 12 C8P SERIAL 101 NOV 22 
65D, for example, you will ASSEMBLY PRIMER (1) MAY 2 CA-ll!J BD PRINTS AS DEVlI5 JAN 11!J 
find all entries dedicated to ASSEMBLY PRIMER (2) JON 2 CA-ll!J BOARD IO APR 11 
65D together under the 65D ASSEMBLY PRIMER (3) SEP 2 CA-ll!J INPUT BUG IN 65D NOV 18 
heading. ASSEMBLY PRIMER (4) OCT 7 CA-9 BOARD ADDRESSING APR 12 

BADISS -- BASIC DISASSEMBLER JAN 11!J CA-9 BOARD 10 APR 12 
BASIC GRAPHICS APR 2 CA-9 D BOARD IO APR 13 

ITEM MO PG BASIC PLUS FIX OCT 14 CA-9 FOULS RAM MAY 19 
------------------------------ BASIC PLUS FOR CIP JUL 5 CA-9D ADDRESSING MAY 12 

JAN BEGINNING ASSEMBLER (1) MAY 2 CA-9D PIA IAYOUT MAY 12 $R PRINT IN 65U 4 BEGINNING ASSEMBLER (2) JUN 2 CA-9D PINCXJr MAY 13 ,:::t 12-BIT PARALLEL 10 APR 13 BEGINNING ASSEMBLER (3) SEP 2 CALIF OSI USER GROUP 2 MHZ FOR C4P FEB 2 FEB 16 
AUG 14 

BEGINNING ASSEMBLER (4) OCT 7 CALL FOR ARTICLES OCT 1 2716 EPROM EXPIAINED BEXEC* BCXJr JUL 13 32 'ID 64 CHAR VIDEO MOD JAN 8 CANADA USER GRCXJP APR 22 
BEXEC* BCXJr ROUTINE OCT 15 CANADA USERS GROUP DEC 22 431!J BOARD ADDRESSING MAR 12 BEYCND GAMES (REVIEM) NOV 12 CARD CAGE FOR CIP AUG 8 430 BOI\RD IO MAR 12 BIGBAG FOR 65D AUG 18 CASSETTE IDADER MAR 4 470 BOARD ADDRESSING MAR 9 BOARD SOURCES FEB 18 CBBS COMMANDS MAY 1 470 MODS DEC 2 BOOLEAN CCNTEST AUG 11 CHARAC'IDR GENERA'IDR MAY 15 51!J0 BOARD ADDRESSING MAR 10 BOOLEAN ENTRY DEC 21 CHARGEN 1DI AUG 12 500 BOARD 10 MAR 10 BOOLEAN I£X>IC SEP 15 CHECKBYTE FOR CIP TAPE IDADER FEB 15 

510 BOARD ADDRESSING MAR 11 BOOLEAN I£X>IC CONTEST SEP 1 CHECKSUM IDADER FOR CIP MAR 4 
510 BOARD IO MAR 11!J BOOLEAN I£X>IC CONTEST OCT 8 CHIP SOURCES FEB 18 
511!J BOARD PIA IAYOUT MAR 11 BOOLEAN I£X>IC CONTEST OCT 14 CIP ML WAD poo.:; APR 8 
527 BOARD FOR C4P NOV 19 BCXJr UNDER 65D DEC 19 CIP RUBOUT APR 19 
527 RAM FOR C4P AUG 14 BSR X-10 APR 5 CIPMF HEXDOS AUG 18 
541 BOARD AUG 7 C-3 CPU BOARD MAR 10 CLEAR FILE PRCGRAM OCT 13 
551!J BOARD ADDRESSING APR 11 C-3 OASIS AUG 7 COLOR CASSETTES NOV 22 
551!J BOARD IO APR 11 CIP = C2P 1DI JON 13 COMMA & COLON DELIMITERS JUN 11 
621!J BUS EXPANDER JUL 13 CIP AH SYSTEMS MOD JAN 11 COMMO poo.:; FOR CIP APR 6 
65 D PRINT ENHANCEMENTS JAN 15 CIPBASIC GRAPHICS APR 2 CC»1O PRCYroCOL JON 10 
658 PORT 8 DRIVER NOV 12 CIP BASICS PLUS JUL 5 CCl1MO PROroCOL Ca.!MENT AUG 16 
65D & CA-10 BUG FIX NOV 18 CIP CHANGE CURSOR APR 19 COPYRIGHT PROBLEMS MAY 6 
65D ADD FILE BUFFER OCT 5 CIP CHARGEN CHIP MAY 15 CP/M & NEC SERIAL NOV 19 
65D BEXEC* BCXJr JUL 13 CIP CHECKSUM WADER MAR 4 CP/M 1.4-2.2 APR 15 
65D BEXEC* BCXJr OCT 15 CIP CP PRCGRAM AUG 12 CP/M AND CA-10 MAY 17 
65D BIGBAG AUG ,18 CIP CURSOR CHANGE JON 8 CP/M AND VIDEO AU'ID SWI'ICH OCT 10 
65D BCXJr SEQUENCE DEC 19 CIP DUMB TERM APR 6 CP/M AUTO BCXJr OCT 10 
65D BUGS AND FIXES SEP 8 CIP EPROM AOO 17 CP/M DISK FORMAT APR 20 
65D COLUMN (1) SEP 8 CIP EPROM SUGGESTIONS SEP 16 CP/M REVIEM SEP 6 
65D COLUMN (2) OCT 5 CIP EXPANSION SOCKET MAY 20 CREATE DATA IN D~REC* DEC 4 
65D COLUMN (3) NOV 2 CIP KEY DETECT APR 19 CREATE FIX FOR 65D JUL 13 
65D CREATE FIX JUL 13 CIP WAD FIX AUG 11 CTRL-C = REBoor APR 16 
65D DlREC'IDRY EXPANSICN SEP 14 CIP ML SAVE poo.:; APR 8 CURSOR CHANGE FOR CIP APR 19 
65D DISASSEMBLY DEFENDED JUL 17 CIP MCNI'IDR RELOCATE INSTR. JAN 12 CURSOR POSITIONING AUG 12 
65D DISK S'IDRE EXPAND NOV 2 CIP MCNI'IDR 1DI NOV 22 DATA BASE MANAGERS DEC 7 
65D GRAPHICS MAY 2 CIP NULL COUNT AUG 13 DATE OF CREATE IN DlREC* DEC 4 (~. 

65D INDIRECT FILES MAY 7 , CIP OUTPUT PROCESSOR JUN 13 DEV 5 DRIVER IN 65U JUL 2 \. 65D INDIRECT FILES JUL 14 CIP PRINT AT JON 8 DEVlI5 PRINT 'ID 550 BD JAN 11!J 
65D INDIRECT FILES SEP 15 CIP REAL TIME CLOCK MAY 18 DEV5 REPIACES 3 SEP 16 
65D LONG FILE NAMES JUN 5 
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DEVICE 4 IN 6SU JAN 4 
DIABID INl'ERFACE . APR 13 
DICK AND BRIAN AUG 1 
DIRECT DISK I/O MAR 18 
DISC ERROR I! MAY 7 
DISK FOOLED BY LAMP MAR 16 
CMS FIX JUN 11 

) CMS PIANNER PillS NOV 22 
CMS PRlJif VABlATICIIS J\IL 14 
IXoIX REVIE.W - DEC 7 
EDI'lOR FOR C4PMF ASSEMBLER NOV II! 
EPRIM ~I'lOR StmEsrIONS SEP 16 
EPlO1 EXPIAINED AUG 14 
EPlO1 FOR CIP AUG 17 
EPlO1 REPLACES ROM IN CIP JAN 2 
EX MON roDS (PARI' II) NOV 21 
EX-MON REIo::ATE INSTRUCTIONS JAN 12 
EXMON BUi FIX JUN 3 
EXMON EXPLAINED SEP 11 
EXMON roos SEP 11 
EXPAND DISK S'IDRE IN 6SD NOV 2 
EXPANSION FIX JUN II! 
EXPANSION INTERFACE JUL 13 
EXPANSION SOCKET IN CIP MAY 21! 
EXTEND BASIC JUL 7 
EXTENDED USR (X) JUL 7 
EXTENDED USR(X) NOV 8 
F BASIC 00 CALIS OCT 2 
FILE CLEAR OCT 13 
FILE EDIT FOR MULTIPLE USERS AUG S 
FILE LOCKED LIST AUG 13 
FILE IDSS IN PACKER JAN 2 
FILE XMIT 'ID MICRONET MAY 9 
FIDPPY BClI\R[) IO MAR 9 
FIDPPY CONTROLLER EXPLAINED DEC 2 
FIDPPY FOR C4P DEC 2 
FORTH FOR 6SU MAR 2 
FORTH HIGH LEVEL? MAY 19 
GALIDPI~ HORSE APR 2 
GARBAGE BUG JUN 8 
GARBAGE COLLECTION FIXED MAR 6 

• GO HHHH AS USR CALL JUL 14 
GRAPHICS FOR 6SD MAY 2 
GRAPHICS FOR C2-4P MAY 2 
GRAPHICS FOR MX81! DEC 22 
GRAPHICS IN BASIC APR 2 
HARrMARE EXPLAINED DEC 9 
HARrMARE SOURCES I FEB 18 
HARrMARE TU'IDRIAL NOV 13 
HEXOOS FOR CIPMF AUG 18 
HI -RES GRAPHICS JUL 5 
HI -RES GRAPHICS BOARD AUG 7 
HI-RES GRAPHICS FOR C4pFEB 2 
HIGH LEVEL ARGUMENT JUL 17 
HOME CONTROL FOR C8P DEC 22 
HOI' COMPUTERS MAR 16 
I/O PORI'S FOR C4P FEB 2 
lEEE-488 BUS FOR OSI NOV 22 
INDIRECT FILES MAY 7 
INDIRECT FILES JUL 14 
INDIRECT FILES . SEP 15 
INDIRECT FILES DEC 16 
INDIRECT JUMPS FOR C2 AUG 2 
INDIRECT JUMPS FOR C2/4. NOV 18 
INPUT UNDER LEVEL 3 JAN 2 
INPUT WITH TIMEOUT JUL 4 
INSERl' AND REMOVE FIXES JAN 12 
KEY DETECT FOR CIP APR 19 
rAMP FOOLS DISK MAR 16 
LEVEL 3 HORROR S'IDRY (3) . JUN 2 
LEVEL 3 HORROR S'IDRY FIXED JAN 4 
LEVEL 3 HORROR S'IDRY II MAR 2 
LEVEL 3 MONI'IDR OCT 18 
LEVEL 3 USER INPUT JAN 2 
!DAD 32 JUN 2 
!DAD FIX FOR CIP AUG 11 
LOCKED FILE LIST AUG 13 
IffiIC IN PARENS SEP IS • IffiIC IN PARENS SEP 16 
IffiIC IN PARENS CONTEST JUN 1 
LQIIG FILE NAMES 6SD JUN S 

LSI CHIPS 
MACOM PRESIDENT I S LETTER 
MCMS SORT PROBLEM 
MEMORY I/O IN 6SU 
MICRO ACE AC CONTROL 
MICRONET OSI BASIC 
MICROSPELL REVIE.W 
ML !DAD PRCX; 

ML SAVE PROG 
~ BUG FIX 
~I'lOR SWIMM~ 
MPUTIL EXPLAINED 
MULTIUSER FILE EDIT 
MX81! GRAPHICS 
MX81! SERIAL roD 
NECDRV NCW TECDRV 
NECDRV VS RUBOUT 
NEW TERMINALS 
NONSTANDARD TERMS IN WP-3 
Nor OK 
NULL CONTROL FOR C2P 
NULL COUNT FIX 
OASIS FOR C3 
OK REPLACE 
OOTARIO USER GROUP 
OS CALIS FlO1 F BASIC 
OSI PROroCOL 
OSI PROroCOL 
OSI PROTOCOL CCtolMENT 
OSI SOF'n'IARE DlREC'IDRY 
OSI I S FUTURE - BY NEW PRES 
OUTPUT PROCESSOR FOR CIP 
PACKER FILE IDSS FIX 
PATTERN GENERA'IDR PROGRAM 
PIA INTERFAC~ 
POEM 
PORT 8 DRIVER IN 6SU 
• OSITION CURSOR 
~ SUPPLY OVERHEATS 
~ SUPPLY PROBLEMS 
PRINT Kr FOR CIP 
PRINT AT IN lO1 BASIC 
PRINT ENHANCEMENTS FOR 6SD 
PRINT PITCH CHANGES FOR CMS 
PRINTER GRAPHICS 
PRINTERS WITH WP6SI!2 
RANDOM NUMBERS 
READER SURVEY 
REAL TIME CLOCK 
REAL TIME CLOCK FOR CIP 
REMOVE AND INSERl' FIXES 
RESEQ S. 2 BUG 
RESEQ FOR HARD DISC 
RIGHT JUSTIFIED PRINT 
RND (X) CIARIFIED 
lO1 BASIC EXTENSION 
lO1 BASIC PRINT AT 
ROM roDS IN CIP 
ROM 'ID DISK 
RS-232 PORT ON C4P 
RS232 PORT FOR C4P 
RUBOUT FOR CIP 
RUBOUT NECDRV 
51883 UART 10 
SA41!1! AND C4P 
SCRATCHPAD RAM SELECT 
SCREEN FORMAT IN 6SU 
SCREEN FORMA'l'l'ING IN 6SU 
SERIAL roD FOR MX81! 
SERIAL lO1 FOR C4&C8 
SINE WAVE PRINT 
SORT PROBLEM IN MCMS 
SOUND FOR C4P 
SPIKE SUPPRESOR VARIS'IDR 
SPIKES IN ~ 
SPLIT SCREEN VIDEO 
STRAY WRITES UNDER LEVEL 3 
S~BUi 

TAPE VII1WER FOR CIP 
TERMINAL EMUIA'IDR 
TERMINAL FIXES FOR WP-3 

DEC 9 
FEB 2 
FEB 17 
JAN 4 
APR S 
MAY 9 
AUG 2 
APR 8 
APR 8 
JUN 3 
OCT 12 
SEP 14 

I AUG S 
. DEC 22 

DEC 22 
. NOV 22 

AUG 14 
AUG 7 
APR 4. 
JUN II! 
AUG 11 
AUG 13 
AUG 7 
JUN II! 
APR 22 
OCT 2 
APR 1 
JUN II! 
AUG 16 
AUG 6 
FEB 2 
JUN 13 
JAN 2 
NOV 19 ,rEB 9 
SEP 17 
NOV 12 
AUG 12 
MAR 16 
DEC 18 
JUN 8 
MAR IS 
JAN IS 
JUL 14 
DEC 22 
OCT 16 
OCT 3 
NOV 1 
AUG 7 
MAY 18 
JAN 12 
OCT 18 

. AUG S 
JAN 4 
OCT 3 
JUL 7 
MAR IS 
JAN 2 
MAY 9 
OCT 12 
FEB 2 
APR 19 
AUG 14 
FEB 12 
NOV IS 
AUG 13 
NOV S 
OCT 3 
DEC 22 
NOV 22 
APR 19 
FEB 17 
FEB 2 
FEB 17 
DEC 18 
MAR IS 
JAN 4 
JUN 7 
FEB IS 
SEP 2 
AUG 17 

TERMINAL PROG FOR CIP APR 6 
TERMINAL PROGRAM FOR CIP , MAY 9 
TIME OUT IN LEVEL 3 MAR 2 
TIMEOUT INPUT JUL 4 
'la>IE DEC 22 
TTL EXPIAINED DEC 9 
TV MOC6 FOR MONI'lOR USE FEB 17 
'IWO COWMN 6SD DIR I NOV 3 
UART INl'ERFAC~ I FEB 12 
US ERROR WIlli 6SU i JAN 4 
USED COMPl1l'ER EXCHANGE JUL 18 
USERS GROUP IN CANADA DEC 22 
USR DISK I/O MAR 18 
USR(X) EXTENDED JUL 7 
USR (X) EXTENDED NOV 8 
VAR. NAMES IN 6SU BY USRNOV 16 
VARIS'IDR SPIKE SUPPRESOR FEB 17 
VIDEO -- 32-64 CHAR roD JAN 8 
VIDEO SPLIT SCREEN 'MAR IS 

. VIRGINIA USER GROUP APR 22 
.OCALIZER PROGRAM AUG 7 

v.IlRDSTAR BUG FIXED SEP S 
WJRDSTAR REPORT !APR 21! 
v.IlRDSTAR REVIE.W JUL 11 
v.IlRDSTAR V 3.1! PATCH FOR OSI ,NOV 18 
WP-lB OCT 7 
WP-2 INDIRECT FILES ;MAY 7 
WP-2 INDIRECT FILES iJUL 14 
WP-2 INDIRECT FILES iSEP IS 
WP-2 'ID 6SU iDEC 16 
WP-3 TERMINAL FIXES AUG 17 
WP-3 TERMINAL roDS APR 4 
WP6SI!2 MAY IS 
WP6SI!2 AND PRINTER ~ 16 
ZBIOS.ASM IN CP/M MAY 17 

USER GROUP 
NOTES= 

SOUTHERN ONTARIO REGION \ 

Readers of PEEK (6S) in the 
Southern Ontario region might 
be interested in the Toronto 
Ohio Scientific Idea Exchange 
(TOSIE). The group is now 
five months old and has' 37 
members. 

We meet on the last Saturday 
afternoon of the month to dis-
cuss hardware, software, bugs 
and projects. The major pro-
ject of the club at the moment 
is to 'produce a new monitor 
PROM for the superboard. The 
new monitor is almost finished 
and will be made available to 
members at cost. 

Me!llbership is $S a year and $2 
at the door' to pay for the 
meeting room rental. Member-
ship includes a subscription 
to the TOSIE Printout and a 
10% discount at. Exceltronix. 
For more information, contact: 
Crispin Cowan, Newsletter Edi­
tor, 66S Oriole Pkwy, Toronto, 
Ontario,. M4R 2Cl, (416) 488-
4S84 or David Cho, Secretary 
Treasurer, 10 Macey Ave., Apt. 
lS07, Scarborough, OntariO, 
MIL 4R4, (416) 698-0032 

* * * * * * ** * * * * * * * 
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Z·FORTH IN ROM by Tom Zimmer 
5 to 10 times faster than Basic. Once you use it, you'll 
never go back to BASIC! 
source listing add 

051 FIG·FORTH True fig FORTH model for OS650 with fig editor 
named files, string package & much more 

TINY PASCAL Operates in fig-FORTH, an exceptional value 
when purchased with forth. 
TINY PASCAL & documentation 
FORTH & TINY PASCAL 

SPACE INVADERS 100% machine code for all systems with 
64 chr. video. Full color & sound on C2, 4P & 8P systems. The 
fastest arcade program available. 

PROGRAMMABLE CHARACTER GENERATOR 
Use OSl's graphics or make a complete set of your own! Easy 
to use, comes assembled & tested. 
2 Mhz. boards 

PROGRAMMABLE SOUND BOARD 
Complete sound system featuring the AY-3-8910 sound chip. 
Bare boards available. 

32/64 CHARACTER VIDEO MODIFICATION 
Oldest and most popular video mod. True 32 chr. C1 P, or 32/64 
chr. C4P video display. Also adds many other options. 

ROMS!!! 
Augment Video Mod with our Roms. Full screen editing, print 
at, selectable scroll, disk support and many more features. 
Basic 4 & Monitor 
Basic 3 
All 3 for 

650 DISASSEMBLY MANUAL. by Software Consultants 
First class throughout. A must for any 650 user. 

$ 75.00 
$ 20.00 

$ 45.00 

$ 45.00 
$ 65 .. 00 

$ 14.95 

$ 99.95 

$109.95 

$ 74.95 

$ 29.95 

$ 39.95 

$ 49.95 
$ 18.95 
$ 65.00 

$ 24.95 

NUMEROUS BASIC PROGRAMS, UTILITY PROGRAMS AND GAMES 
ALONG WITH HARDWARE PROJECTS. ALL PRICES ARE U S FUNDS. 
Send for our $1.50 catalogue with free program (hardcopy) Memory Map and 
Auto Load Routine. 

OSI Software & Hardware 
3336 Avondale Court 
Windsor, Ontario, Canada N9E 1X6 
(519) 969-2500 

3281 Countryside Circle 
Pontiac Township, Michigan 48057 
(313) 373-0468 
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continued from page 10. 

solution is possible with one 
7430 and one 7404. Otherwise, 
the better choice would be two 
7485s in cascade. A 7485 
compares tw'o nibbles for e­
quality. However, the address 
will result in a HIGH output, 
rather than a LOW. If a LOW 
output is required, a 7430 and 
one or two 7404s would be 
cheaper than two 7485s and a 
7404. 

EXAMPLE 4: 9-bit to 16-bit 
address. The choices here 
resemble those of the previous 
example. If less than three 
bits are LOW and the output 
must be LOW, two 7430s and a 
7402 are preferred. Two of 
the NOR gates are used to 
combine and invert the outputs 
of the 7430s. The two re­
maining NOR gates can serve as 
inverters for any two input 
bits. If the output must be 
HIGH and less than four bits 
LOW, the 7430s and 7402 are 
still first choice. Other­
wise, three or four 7485s in 
cascade would be more ef­
ficient. 

There is also the alternative 
of cascading 74154s. This 
turns out to be expensive, 
both in terms of dollars and 
pc board space. 

When designing a circuit, it 
is helpful to consider all 
combinations of gates avail­
able in different ICs. If a 
decoder design is part of a 
larger circuit, some unused 
gates from one can be used in 
the other. Also remember that 
it may be more economical to 
combine gates and inverters 
for specific tasks rather than 
to buy a specialized IC. 
Occasionally, those special­
ized devices don't even exist. 

Right now, let me explain 
another type of logic con­
dition: tri-state.. A tri­
state output can be HIGH or 
LOW as usual, or it may be 
neither. Such an output seem 
to disappear, as .far as other 
inputs are concerned. It is 
as if we disconnect the output 
from the circuit. With this 
trick, we can hook up two or 
more outputs to one input. 
Only one output is ON at a 
time. 

This is what happens when a 
RAM or ROM is disabled. Its 
outputs are cut off from the 
circuit. So, no matter what 
information appears on its 
address lines, the chip never 
communicates any data. That's 
how memory chips can share a 
common data bus. 

A tri-state buffer looks like 

this (fig. 11). When the 
Enable input is HIGH, the 
output will either be HIGH or 
LOW, depending on ,the inpu~. 
Drawn like this (f1g. 12), 1t 
means that the Enable input 
must be LOW to activate the 
output. These buffers come 
four to a chip in the 74125 
and 74126, and six each in the 
74365 and 74367. Tri-state 
inverters (fig. 13) are found 
in the 74366 and 74368. 

Now as you may recall, your 
computer's CPU handles bytes, 
which are eight bits at a 
time. So, a single IC with 
only six buffers won't do the 
job. Two ICs are required. 
But that leaves you with four 
unused devices left over. 
Seems like a waste to me. It 
also seems like a waste to use 
an entire 7400 when I only 
need one more NAND gate, or an 
entire 7404 when I only need 
one more inverter. 

And why hasn't anybody made 
any gates with bi-level in­
puts such as (fig. l4)? 
well: here's my list of useful 
but non existent devices ••• 

A four-pin IC with one in­
verter (saves wasting a whole 
7404 ). 

Four 6-pin ICs: one AND gate, 
one OR gate, one NAND gate, 
one NOR gate (saves wasting a 
7400, etc.). 

An l8-pin IC containing eight 
buffers, featuring LS inputs 
and regular outputs (to boost 
the drive of the data lines). 

An 18-pin IC with eight in­
verters (as opposed to six). 

Four 6-pin ICs (1 AND, lOR, 1 
NAND, 1 NOR), each with one 
active-HIGH and one ac­
tive-LOW. input (to save having 
to invert one input). 

A 40-pin IC containing 16 tri­
state buffers, each with a 
fanout of 20 (to interface the 
address bus). 

A l6-line to 4-line priority 
encoder in a 22-pin IC (to 
convert one of 16 keystrokes 
into a binary nibble). 

A 1,096 by 8 bit static RAM in 
a 22-pin IC (as opposed to two 
1,096 by 4 versions). 

A programmable decoder, giving 
one active-HIGH and one ac­
tive-LOW output in response to 
a l6-bit input, in a 22-pin IC 
(to activate a single device 
from a specific address). 

I have specified 22-pin ICs 
where suitable because they 

are .2- narrower and .25-
shorter than a 24-pin IC, thus 
saving PC board spa~e. ~f,any 

. of you chip makers 1n S1l1con 
Valley are interested, I can 
give you more specs, and even 
series type numbers, for any 
of the above • 

'For those of you who wish to 
begin applying some of the 
ideas in this article, I rec­
ommend you obtain a copy of 
National Semiconductor's TTL 
DATABOOK and/or Don 
Lancaster's TTL COOKBOOK. 
This article is built· from 
information contained in those 
two books. 

FIG- \ FIG 6 

::[)-

FIG 7 

F 16 2 

F I Go 8 

FIe;. 3 

FIG l' 

FIG 9 

FIGS 

FIG-IO 

~D-

~D-
F I Go II 

. -t:t;",,,r.I-& . 

IFIG-14 

::cD-
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Editors Note: 

Some of your useful but non­
existent devices do exist. 

Such as 18 IC containing eight 
buffers is called an Octal Bus 
Transceiver with outputs cap­
able of sinking 100 ma or 
more. 

OSI uses 
on their 
There is 
ram that 
with the 

a lK X 8 static RAM 
48K static RAM board. 
also a 2K X 8 static 
is plug compatible 

2716 EPROM. 

For other applications such as 
special decoders there are 
things called programmable 
logic arrays. 

Brian 

* 
LETTERS 

ED: 

I am sending you some code and 
some instructions relating to 
the transfer of files between 
OS-65U and the WP-2 environ­
ments. I believe the instruc­
tions are quite straightfor­
ward. The problem as previ­
ously set forth in PEEK (65) 
is that the control symbols 
for the indirect file proce­
dure in 65U are different than 
the ones used by WP-2. The 
POKEs to WP-2, as set forth in 
the following instructions for 
transferring WP-2 files to 
65U, change the beginning of 
file symbol (for WP-2) to 
'(ESC) [' and the end of file 
symbol to '] '. Note that ONLY 
the end of file symbol used by 
WP-2 conforms to the end of 
file symbol used by OS-65U. 

The cleanest and safest way to 
use these routines (I have 
blown my entire hard disk 
system a couple of times) is 
NOT to use them on the hard 
disk; but instead, utilize a 
special OS-65U diskette from 
which and to which the files 
are transferred. This disk 
should contain (among with 
DlREC*) a SCRATC file of 24000 
bytes and the stock OSI ver­
sion of BEXEC* which should be 
resequenced with line numbers 
in multiples of 10 (to allow 
the WP-2 transfer (which 
should also be in multiples of 
10), to override the residue 
of BEXEC* left in memory when 
the OS65U diskette is booted). 
Line 360 and lines 400 through 
500 of the following listing 
should be added. (Lines 480 
and 490 are not really needed 
-- they are a part of the 
stock BEXEC*). 
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OS65U -- \'lP-2 TRANSFER ROUTINES 

WPTRAI 

#1: ROUTINE FOR TRANSFERRING OS65-U FILES TO WP-2 

BOOT 'OS-65U -- WP-2 TRANSFER' DISK (this is a special disk 
see COMMENTS at end). 

After 'Messages': 
1 a.) Load file to be transferred. 

b.) LISTUine specs} [ <CR) (the line specs are 
optional) 

c. ) 
d. ) 
e. ) 

When listing is complete enter: 

] (which displays ']]') 
<CR) (which displays '?SN ERROR') 
Entering <CTRL) X X will display the 
file stored in Indirect Memory and 
assure that the transfer is ok. 

Now BOOT the WP-2 Disk and enter: 

2. ) WH9000 
EXXX 

A*}BA 

OSI 9 DIGIT BASIC } 
COPYRIGHT 1977 BY MICROSOFT } appears on screen 

BYTES FREE } 
} 

OK } 
Continue by entering: 

3. ) POKE 9550,27 (chr$ for '<ESC) 
[ ') 
POKE 9571,93 (chrS for ']') 
DISK1"ASM" (see NOTE) 

{Each input followed by (CR).} 
The command mode symbol '.' should now be on the 
screen. 

4.) <CTRL) X 
memory. 

which will list the file into WP-2 

If the display does not stabilize then too much 
data has been moved. Rerun move less data -­
try not to move more than about 10k (OS65U) or 
4pages (WP-2) at one time. 

5.) 1 PU SCRATC 
The file can now be manipulated in WP-2. 

.#11 ROUTINE FOR TRANSFERRING WP-2 FILES TO OS-65U 

Prior to transferring a file from the WP-2 environment, to 
the OS-65U environment it is necessary to prepare the f1le. 
All ']' should be changed to some other symbol (']' is used as 
the end of file marker and if the file text contains ']' the 
listing will stop at that point). All othe~ changes should be 
completed before starting the transfer rout1ne. 

1.) 
2. ) 

Boot WP-2 Disk or can 
Enter: 

be used when 
WH9000 
EXXX 

A*}BA 

OSI 9 DIGIT BASIC } 

in the command mode. 

COPYRIGHT 1977 BY MICROSOFT } appears on screen 
BYTES FREE } 

} 

OK } 

POKE 9550,27 (chr$ for '<ESC) 
[ ') 
POKE 9571,93 (chrS for ']') 

, 
\ 
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BASIC THAT 
SCREAMS 

Is the sedate pace of OSI BASIC 
taking the fun out of your programming? 

Then turn your system on to FBASIC! 
Now you can compile your programs 
with FBASIC and take full advantage 
of your computers potential. 

FBASIC is extremely fast. Allowing 
you to do unheard of things in BASIC. 
Things that cannot be done in any 
other language except assembler, 
with no need to learn a new language. 

For the example program: 

10 FOR 1=1 TO 60000 
20 A=A+1 
30 NEXT I 

FBASIC produces a machine code 
equivalent, which, including the run­
time package is less than 400 bytes, 
and executes in less than 4 seconds. 
(1 MHz clock). 

The secret to this incredible speed is 
that FBASIC is an integer subset of 
BASIC that produces native 6502 
machine code. With no run-time inter­
preter to get in the way of all-out 
machine performance. 

FBASIC is good for almost any appli­
cation, from word processors to video 
games. What ever tickles your fancy. 

FBASIC accepts standard BASIC 
source files and produces executable 
disk-based object files. It includes 
many new features such as hex con­
stants, convenient machine-language 
calls, optional user selection of array 
locations, direct access to processor 
registers, and more. 

FBASIC also includes a Cross­
reference utility which produces a 
complete sorted list of all line and 
variable references within a program. 
The Cross-referencer was written in 
FBASIC and takes less than a minute 
on even the largest program (written 
in OSI BASIC it would take upwards of 
an hour and a half!). 

So let that pent-up performance out! 
Find out what your machine is really 
capable of. Feed it some FBASIC and 
stand back! 

FBASIC runs under OS-650 and re­
quires 48K. 

Available on 8-inch diskette for $155 
including postage. Cross-reference 
only $25. 

Pegasus Software 
P.O. Box 10014-P 

Honolulu, Hawaii 96816 

OISK!"ASM" (see NOTE) 

{Each input followed by CCR).} 
3.) The command mode symbol '.' should now be on the screen. 
4.) Load the file to be transferred. 
5.) Enter: P <ESC> <CR> which will display 

'P[' and the file will 
be listed to memory 
starting at $9000. 

6.) When the listing is complete ENTER: 
1 <CTRL> 1 <CR> which displays '1 '. 

7.) Entering <CTRL> X will display the file from Indirect 
Memory. 

8.) BOOT 'OS-65U 
9.) Enter: 

WP-2 TRANSFER' DISK and after 'Messages' 
<CTRL> X X <CR> which will load 

the file into working 
memory. 
Note that X is depressed 
twice! and NOT hard as 
suggested in a prior PEEK 
(65) 

10. ) SAVE"SCRATC" The WP-2 
file is now in OS-65U 
and can be treated 
accordingly. 

After the POKEs the WP-2 system is inoperable. The file 
transfer should be made at this point. Any lines in a WP-2 
file longer than 71 will be truncated by BASIC as the transfer 
is being made. 

10 REM *** BASIC EXECUTIVE *** 
20 REM *NET 6/79 
30 IF PEEKC133l6)=1 THEN POKE 13404,44: REM OMIT CD-23 FAULT 

CLEAR . 
40 D$="74": IF PEEK(13316)=1 THEN D$="23" 
50 REM 
60 REM SETUP CONSOLE INPUT DEVICE 
70 1% = PEEK (11664) 
80 REM 
90 REM LOCKUP SYSTE~I 
100 FLAG 21: REM INPUT ESCAPE 
110 POKE 2073,96: POKE 14639,0: REM CTRL C,O 
120 POKE l1668,2 A CI%-1) 
130 REM 
140 REM SETUP CONSOLE OUTPUT DEVICE 
150 J% = PEEK Cl1665} 
160 POKE 11686 ,2. A CJ%-l) 
170 REM 
180 PRINT: PRINT 
190 FR=INTClO*PEEKCl1946)/56+.5)/10 
200 PRINT "OS-65U Vl.2 -";FR;"MHz" 
210 PRINT "1/22/80" 
220 REM 
230 REM SETUP FOR MASTER HARD DISK SYSTEM 
240 IF PEEK(9832) < 8 THEN POKE 61438,0: POKE 61439,0 
250 REM 
260 REM GET USER FUNCTION 
270 GOTO 360 
280 REM NETWORK SUPPORT PARTITION USER # *NET 
290 NS = 16 
300 IF CPEEK(14948)=76)ANDCPEEKC5538l)=NS) GOTO 360:REM *NET 
310 PRINT: INPUT "FUNCTION "; FU$ 
320 IF FU$ = "DIR" THEN RUN "DIR" 
330 IF FU$ = "PDIR" THEN RUN "DIR" ,60 
340 IF FU$ <> "UNLOCK" GOTO 450 
350 REM . 
360 REM UNLOCK SYSTEM 
no REM 
380 FLAG 22: REM INPUT ESCAPE 
390 POKE 14639,255: POKE 2073,76: REM CTRL C,O 
400 REM •••• Enable Indirect Files 
410 POKE 14721,24: REM CNTRL-X 
420 POKE 14646,91: REM •••• '[' 
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430 POKE 14677 ,93: POKE 14688,93: REM •••• '1' 
440 POKE 11667,144: REM •••• MEMORY (9000 HEX) 
450 PRINT: PRINT ·SYSTEM OPEN 
452 PRINT 
460 PRINT-INDIRECT FILES ENABLED FOR USE WITH WP-2 WITH HIGH a, 
462 PRINT-MEMORY SET AT PAGE 144 
463 PRINTTAB(46)-(9000 HEX) 
464 PRINT 
468 PRINT-ENTER '<CTRL) X X <CR)' TO TRANSFER FILE FROM HIGH n , 
410 PRINT-MEMORY TO LOW MEMORY 
472 PRINTTAB(61)-(6000 HEX) 
474 PRINT 
480 PRINT: PRINT PEEK(132)+PEEK(133) *256-24576, nBYTES FREE a : 

PRINT 
490 IF (PEEK(14948)=76) AND (PEEK(5538l)=NS) THEN RUNnNETWRK·: 

REM *NET 
500 NEW 

Paul Loughridge, Jr. 
Kam~ela, HI 96743 

ED: 
* 

Thanks for publishing PEEK 
(65). I have subscribed for 
15 months and my level of 
understanding has about dou­
bled from 5% to 10%. I think 
I am like a lot of your read­
ers: I do not want to program 
in Assembly language but need 
to use some of the POKEs and 
X=USR(X). I have read both 
Carlson's manual (1st edition) 
and Software Consultants' Dis­
assembly Manual. OSI would 
have been much more successful 
if they had written similar 
manuals several years ago and 
included them as part of the 
equipment package. Still 
there is a great need for an 
expanded version of these 
manuals. I know a few ap­
plications of PEEK, POKE, and 
USR(X) which I have never seen 
published anywhere but got 
them from the OSI dealer. 

The college were I am teaching 
bought a C2/4P and C2/8P sev­
eral years ago on my recom­
mendation. The C2/4P has been 
used fairly well (no prob­
lems). The C2/8P (with _8 n 

disk) was used by me only for 
several weeks. The entire 
time was consumed in writing 
appropriate software, which 
still is not available any­
where. Just when the writing 
was finished, the computer 
quit. We are 100 miles from 

* 

.the dealer. He came in, work­
ed on it, took it to the shop, 
shipped it to Ohio, and re­
turned it 4 months later. Af­
ter a few weeks use, it quit 
again. Five months later it 
was returned in working order. 
SubsequentlYi- I experienced 
some problems with software 
which were nfixed n by getting 
a new disk. Now I will spec­
ulate on the cause of these 

18 

* 
problems~ 

The first failure was due to a 
blown condenser. Subsequent 
failures I believe were all 
software problems. We, like 
virtually everyone else, have 
severe problems with voltage 
spikes, momentary low voltage 
or no voltage, and longer term 
high or low voltage. The col­
lege has ordered a large volt­
age regulator for all computer 
equipment. When the regulator 
arrives I will try again to 
use the C2/8P. I believe that 
every time the voltage dropped 
or rose above a certain level, 
random errors were written on 
the disk. The next time the 
disk was used, the errors were 
either not noticed, minor 
problems, or fatal to the 
disk. Does anyone have any 
real factual information to 
support my theory? Is the 
problem high voltage or low 
voltage? Does the disk re­
ceive errors when the power is 
cut off in the wrong se­
quence? Why is it possible to 
cut off the power in the wrong 
sequence? What is the right 
sequence? 

Also it seems to be almost 
impossible to load anything 
from tape into the C2/8P. 
Therefore some good programs 
written for the C2/4P were 
totally rewritten. 

We have access to 4 mainframe 
computers (we are part of the 
University System), but they 
are sometimes not available 
due to telephone line prob­
lems, too many users, etc. 
Therefore, we are considering 
buying several/many microcom­
puters instead of more ter­
minals for the mainframe com­
puters. However OSI has such 
a bad reputation at my college 

[[; 
DEVICE CONTROL 
A MICROPROCESSOR APPLICATIONS COMPANY 
1111 laUlOI alElUE 
IT. raUL .IUElOTA &II II 

11111131·7720 

INTERFACE HARDWARE 
for 081 CIP/Superboard n 

Morlel DCG60 Dual PIA Board 

- AIM/KIM/SYM bUB compatible 
- Two 6821 PIA, 
- Fully Addressable 
- AU low-power 1 MHz components 
- Instructions included 

Model DC650 4-810t Motherboard 

- AIM/KIM/SYM bUB compatible 
- Fully buffered bus 
- Connects to either 600 or 610 hoard 
- Cable included 
- EIpandable 

(1111 41l-l111 

Both are compact, high quality, double-sided. aJau-epoIY boards 
with plated through holes. gold edge-card connecton and aoelr.eted ICa. 
Both boards support 081'8 DD line. allowing a fuDy buffered bus. 

PRICE: $79.95 - Assembled & Tested 
Minnesota residents add 5% sales t.aJ: 

'~I ~ 
b:':'-=J ~ 

that we have started buying 
Apples. I would like to store 
data on the mainframes but use 
the OSI microcomputers to 
write the data. I do not know 
if I can transfer my files. I 
have been able to print from 
the C2/8P to paper with a DEC 
II printer. I have not been 
able to get anything out of 
the C2/4P although it is sup­
posed to be possible. Theo­
retically, one can add a 
socket and a 1488 chip. Pin 
connections are supposed to 
be: #1 -9vdc from line 24 of 
bus (this must be furnished by 
a battery or external power 
supply). #2 to pin 6 of the 
6850 chip of the 502 board. 
#3 output to printer or other 
computer. #7 ground (27th or 
28th line of the bus). 114 +5 
vdc (to 25th or 26 line of 
bus) (5 vdc may not be enough 
so a separate +12 vdc supply 
be needed) 

Does anyone know if this will 
work? What about handshaking 
lines to the other computer? 
Some of our lines to the other 
computers are set for 300 baud 
and some for 1200 baud so we 
should be able to make some­
thing work. Trouble is all of 
the computer hardware people 
are at the other end of the 
telephone lines and are busy 
with their own projects or 
problems. 

Thanks for reading my long 
letter. You can reprint any 
or all of it. If I can find 
time, I will write an article 
about my software. It is 
somewhat unique and educa­
tional. Aloha. 

Bruce Hughes 
Kahului, HI 

• 
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Bruce: 

Do let us at least have a look 
at your programs. We'd love 
to have an article. 

AL 

* * * * * 

Bruce: 

Taking your questions one at a 
time. Your questions about 
power being supplied to the 
computer are questions that 
every dealer should be able to 
answer for you and provide you 
with possible solutions. 

Voltage spikes, whether up or 
down, typically have no effect 
on the data, that is on the 
disk, with the following ex­
ceptions. If the spikes are 
of sufficient amplitude and 
duration, the following can 
happen: 

1. The contents of RAM can be 
altered. 

2. If they occur during a disk 
read, the read data could be 
changed. 

3. If during a disk write, the 
write data could be changed. 

(The above are the subtle prob­
lems that can occur with vol­
tage spikes. The really bad 
problems are, #1 the machine 
locks up, usually indicating 
RAM has been altered and/or #2 
the machine has various 
errors, either disk errors or 
interpreter errors. 

In answer to the disk re­
ceiving errors on power down 
or power up, most of the time 
this happens during power up, 
but could happen during power 
down. However I I To my knowl­
edge, NO and I repeat, NO com­
puter manufacturer will guar­
antee data integrity on floppy 
disks that have been left in 
the machine and have had the 
power turned off or turned on. 
It is also an excellent prac­
tice to have backup copies of 
all disks just in case. 

Printing from the C2-4P can be 
accomplished out of its print­
er port by just adding the -9V 
power supply and several parts 
that mayor may not be on the 
S02 CPU board. Before doing 
any modifications I suggest 
that you consult your dealer 
for a copy of the Sams manual 
on the C4P and a competent 
technician. 

For computer to computer 
munications, you should 
suIt the manufacturer of 
Rmainframe R computer as 

com­
con­

the 
to 

their handshake requirements. 
If it is strictly RS 232, 
there may not be any. 

If you have further questions, 
contact us here at PEEK (6S) • 
If we can't answer your ques­
tions then maybe some of our 
readers can. 

Brian 

* * * * * 

ED: 

In response to, my letter in 
the July issue, you asked for 
the particulars on how the 
disk boot in OS6SD stores the 
message RUNnBEXEC* in the 
buffer. Your wish is my 
command, but what follows may 
be more than you want to know 
on the subject: 

1. When you hit the reset 
button, the monitor ROM jumps 
to FFAO. The routine there 
clears the screen, initializes 
the ACIAs for I/O and prints 
the message RH/D/M a • 

2. When you select "D" the 
routine goes to FFOO via a 
subroutine call. The code 
there initializes the disk 
PIA, homes the disk stepper 
motor to track 0, and loads 
eight pages of RAM from track 
0, starting at address 2200 • 

3. Returning from the sub­
routine call to address FFED, 
the ROM routine then jumps to 
the code at 2200 which has 
just been loaded from disk. 

4. The routine at 2200 then 
proceeds to load the kernel 
section of OS6SD, beginning at 
2AOO and ending at 2ECl.This 
is the code which stores the 
ini t'ial message RUN"BEXEC* (CR) 
in the buffer. 

S. After all this is finished, 
the message OS-6SD V.30 is 
displayed and the routine then 
jumps to 2AE6 in the kernel, 
which loads and runs BASIC 
from a cold start and executes 
the command in the buffer. 

Upon reviewing the foregoing 
procedure, I suddenly realized 
that a simpler and better non­
destructive boot would result 
from simply changing the jump 
to BASIC to a jump to the 
kernel. This would preserve 
all the BASIC (or Assembler) 
source code without the 
necessity of any reconstruc­
tion of 3179 through 3l7F, and 
can be done as follows: 

A*CA 0200=01,2 
A'iGO 0200 
- DISKETl'E UTILITIES -
SEL~ OOE: 

1) roPIER 
2) Tru\CK 0 READIWRITE 
? 2 
- Tru\CK ZERO READIWRITE UTILITY -
<XlMMANDS: 
Rnnnn - READ mro LOCATION nnnn. 
WnnnnIgggg, p - WRITE FRGI nnnn FOR p 

PAGES WITH gggg AS 
THE LOAD ~R 

E - EXIT 'ID os-65D 
aJoIMAND? R4200 
- Tru\CK ZERO READIWRITE UTILITY -
<XlMMANDS: 
Rnnnn - READ mro LOCATION nnnn. 
WnnnnIgggg, p - WRITE FRGI nnnn FOR p 

PAGES WITH gggg AS 
THE LOAD~R 

E - EXIT 'ID os-65D 
aJoIMAND? E 
A*EM 
EM V2.0 
@42C5 
42C5/GJ Sl 
: EXIT 
A*CA 0200=01,2 
A'iGO 0200 
- DISKETl'E UTILITIES -
~OOE: 
1) roPIER 
2) Tru\CK 0 READIWRITE 
? 2 
- 'mACK ZERO READIWRITE UTILITY -
<XlMMANDS: 
Rnnnn - READ mro LOCATION nnnn' 
WnnnnI gggg, p - WRITE FRGI nnnn FOR p 

PAGES WITH gggg AS 
THELOAD~ 

E - EXIT 'ID os-65D 
aJoIMAND? W4200/2200,8 
- 'mACK ZERO READIWRITE UTILITY -
<XlMMANDS: 

OHIO SCIENTIFIC 
THE WIZARD'S CITY -
search for gold in the dun­
geons beneath the Wiza~d's 
city or in the surrounding 
forest. A dynamic adventure 
allowing progress in strength 
and experience. All OSI -
cassette $12.95, disk $15.95. 
OSI HARDWARE 15% OFF 
RETAIL PRICES! 
GALACTIC EMPIRE - a strat­
egy game of interstellar con­
quest and negotiation. Com­
pete to discover, conquer, and 
rule an empire with the com­
puter or 1-2 other players. C4P, 
cap cassette $12.95, disk 
$15.95. 
AIR TRAFFIC ADVENTURE -
a real time air traffic simula­
tion. C4P, cap disks $15.95. 
Plus S-FORTH, FAILSAFE 
+ 2, RPV CONTROL, ADVEN­
TURE, TOUCH TYPING, IN­
TELLIGENT TERMINAL and 
more. Send for our free 
catalog including photos and 
complete descriptions. 

Aurora Software Associates 
, ~ 37 S. Mitchell ,- •. 
~ Arlington Heights • 

illinois 60005 
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digit.al t.echnOlogq 
BUS-II LEVEL I BOOKKEEPING & ACCOUNTING SYSTEM 
The BUS-II turn-key mUlti-client accounting package is the leading 
OSI business software package. BUS-II Version 3.1 includes five 
principle modules: Insl. Price Ref. Price 

GENERAL LEDGER $1200 $599 
ACCOUNTS RECEIVABLE (a) 1000 599 
ACCOUNTS PAYABLE (a) 1000 599 
ORDER ENTRY WI 

INVENTORY (a)(b) 1000 599 
PAYROLL 1200 799 

The Accounts Receivable, Accounts Payable, and Order Entry 
Wllnventory are completely interactive with the BUS-II General 
Ledger. Two optional specialized packages (completely interactive) 
are also available. 
CPA EXTENSIONS (see below) 
POINT-OF-SALE TERMINAL WIINVENTORY (see below) 

The BUS-II CPA EXTENSIONS Package provides special features 
for accountants and bookkeepers. The POS-1 Point-of­
Sale Terminal package enables the operator to use the computer 
system's video terminal as an on·line "electronic cash register". 
Note: BUS-II V 3.1 operates on floppy-disk or hard disk­
based systems running the OS-65U V 1.2 operating system (LEVEL 
I, II, or III). Multi-client use can accommodate any number of client 
companies on floppy disk 'systems or hard disk systems with H/D/E 
(required for hard disk use). BUS-II LEVEL I files are limited in size 
for floppy disk back-up; floppy disk operation continues in case of 
hard disk failure. 

BUS-II LEVEL II ( EXPANSION TO BUS-II LEVEL I ) 
BUS-II LEVEL II is designed for much larger businesses. Expanded 
file size and special operations allow virtually unlimited numbers of 
accounts and transactions. BUS-II LEVEL II requires BUS-II LEVEL 
I. Minimal back-up is data cassette (tape) or floppies-although 
multiple Winchester disk operation is recommended (proVides 
ability to continue computerized bookkeepmg.functl,?ns In case of 
hard disk failure). H/D/E Hard Disk Executive IS required. 

GENERAL LEDGER 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
ORDER ENTRY WI 

INVENTORY 

Insl. Price Ref. Price 
$ 600 $ 399 

600 399 
600 399 

600 399 

POS-1 POINT-Of-SALE TERMINAL (a)(b) 
POS-1 is an on-line multi-store point-of-sale terminal program with 
integrated inventory designed for cash register emulation. POS-1 
controls cash drawer and ticket printer (or system printer). 
Automates taxable or nontaxable sales, cash transactions, and 
credit sales (with verification operations). POS-1 is interactive with 
'the BUS-II V 3.1 BOOKKEEPING & ACCOUNTING SYSTEM. 

POS-1 Insl. Price $2400 Ref. Price $1199 

CPA EXTENSIONS PACKAGE (a) 
CPA EXTENSIONS is designed for public accounting firms. A 
number of special operations are provided: a "bankers" Balance 
Sheet and Profit and Loss statement with summarization and 
consolidation options, Statement of Changes in Financial Position, 
Statement of Changes in Components of Working Capital, Cash 
Flow Analysis De'partmentalized Sales Analysis, Comparative 
Income State';'ent, Budgetary Analysis, Asset Depreciation. . 
Schedule (compatible with TAXMAN-1040), and Loan Amortization 
Schedule. CPA EXTENSIONS is interactive with BUS-II V 3.1 
BOOKKEEPING & ACCOUNTING SYSTEM. 

CPA Extensions Inst. Price $ 3600 Ref. Price $1599 

TAXMAN-1040 PERSONAL INCOME TAX PREPARATION 
TAXMAN-1040 is designed for tax practitioners and public 
accountants. TAXMAN-1040 is the leading tax package for OSI 
microcomputers-the package has been installed on OSI, 'Hewlett­
Packard, DEC and IBM systems. Designed and supported by CPA 
tax experts. This package automatically prellares FORM 1040 and 
28 schedules. Individual state tax option available. Support 
includes annual forms and tax table revisions. Purchasers of 1980 
TAX MAN will automatically receive 1981 revisions at no extra 
charge. . 

TAXMAN-1040 Inst. Price $3600 Ref. Price $2399 

TAXMAN·1120 CORPORATE INCOME TAX PREPARATION (a) 
TAXMAN-1120 (under development) is a corporate tax preparation 
package designed to work in conjunction with TAXMAN-1040 to 
provide full-service tax accounting functions. TAXMAN-1120 
requires BUS-II GIL. Individual state tax option available; support 
includes annual forms and tax table revisions. Purchasers of 1980 
TAXMAN will automatically receive 1981 revisions at no extra 
charge. 

TAXMAN-1120 Insl. Price $3600 Ref. Price $2399 

OS·DMX DATABASE MANAGEMENT SYSTEM 
Command-oriented OS-OMS compatible database management 
system. OS-DMX operates under the OS-65U V 1.2 operating 
system (LEVEL I, II, or III). Features such as control files, extensive 
operating commands, and the innovative HELP feature, in addition 
to Digital Technology's exclusive on-line documentation, make this 
one of the most usable-as well as powerful-systems available for 
microcomputers. OS-DMX may be used instead of, or in addition 
to, OS-OMS Nucleus, Query, Sort; OS-DMX will replace virtually all 
of the specialized OS-DMS modules-and in most applications will 
provide greatly improved performance .. 

OS-DMX Insl. Price $2000 Ref. Price $1199 

ECR·1(P) ELECTRONIC CASH REGISTER POLLING (c) 
ECR-1 (P) provides cash register polling and control (including 
cash register reprogramming) in conjunction with OSI 
microcomputers. Cash register polling is an alternative to on-line 
operation which allows the use of regular preset-total style 

. electronic cash registers (with RS-232 communications). Versions 
are currently available for MKD BANTAM II and certain NCR cash 
register systems. 

ECR-1(P) Insl. Price $1600 Ref. Price $799 

ECR-1(C) DATA CASSETTE POLLtNG (c) 
ECR-1 (C) provides data cassette polling, allowing multi-store cash 
register polling. ECR-1 (C) is recommended when diverse store 
locations make telephone line commUnications prohibitively 
expensive. 

.ECR-1(C) Insl. Price $1600 Ref. Price $799 

SALES-1 SALES ANALYSIS (c) 
SALES-1 is an OS-DMX-based sales analysis package for use in 
conjunction with OS-DMX, ECR-1 (P), or ECR-1 (C). Breakdown is 
provided by key-hit, family group, etc., indicating totals and 
percentages of sales. OS-DMX is required; ECR-1 is recommended; 
manual stand-alone operation is optional. 

SALES-1 Inst. Price $1600 Ref. Price $799 

INV-1 RESTAURANT INVENTORY & MENU EXPLOSION (c)(d) 
INV-1, used in'conjunction with OS-DMX, ECR-1 and SALES-1, 
provides a detailed breakdown of sales by family group and menu 
components. Provides managerial information detailing waste, 
pilferage, menu costs, stock levels, reorder levels, percentage-of­
sales and percentage-of-cost from menu explosion. OS-DMX 
required; ECR-1 and SALES-1 recommended; manual stand-alone 
operation optional. 

INV-1 Insl. Price $1600 Ref. Price $799 

H/D/E HARD DISK' EXECUTIVE 
Digital Technology's implementation of H/D/E is the answer to 
AMCAP's HDM. Digital Technology's H/D/E provides user 
functions not found on HDM or similar products: ability to copy 
from any usar "system" to another; automatic recovery in case 01 
"back-up to floppy" or "restore from floppy" utility failures, 
allowing the user 3 options: (1) ignore error, (2) abort to menu, (3) 
try again; use of both "A" and "B" floppy drives to back-up. hard 
disk files; and automatic back-up diskette initialization. H/D/E 
operates on any OSI Winchester disk system from 7 - 80 
megabytes. Re-use of hard disk space is provided. Superior to 
AMCAP's hard disk manager in every respect (and Digital 
Technology software does not self-destruct). NOTE: H/D/E is 
required when installing.any Digital Technology business 
applications packages on OSI hard disk systems. 

H/D/E Inst. Price $800 Ref. Price $499 

H/D/M MULTI-USER MANAGER (g) 
H/D/M (under development) is Digital Technology's multi-user 
extensions to OS-65U. Replaces T-MUM by AMCAP. Need we say 
mOrf=!? 

H/D/M Insl. Price $1200 Ref. Price $499 

REQUIREMENTS 

DIGITAL TECHNOLOGY, INC, software is 
sold through OSI Dealers worldwide. For 
detailed product information call 
(714)270-2000. For the name of your 
nearest OSI Dealer call (toll free) OSl's "hot 
line" 1-800-321-6850. 

dlgl~al ~eGhnDIDgq 
(a) BUS-II LEVEL I GIL req'd 
(b) BUS-II LEVEL I AIR req'd 
(c) OS-DMX req'd 

P.O. BOX 17B590 
5AN DIEGO, CA 92117 

17141 270-2000 

(d) ECR-1 recommended 
(e) C3 CPU W/56K RAM & OS-CP/M or 

Lifeboat Associates CP/M req'd 
(f) SYNCHRONOUS INTERFACE AS~Y req'd 

• 

(g) H/D/E Required , ___ 
~ _____________________________ L. 
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Rrmnn - READ IN'lO LOCATION nnnn. 
WnnrmI gggg, p - WRITE FR(lo1 nnnn FOR p 

PJ\GES wrm gggg AS 
'mE LOllI> VECroR 

E - EXIT 'ID 0S-65D 
OJMMAND? E 
A* 

BASIC overlays the code which 
the cold start routine loads 
starting at 2200~ hence, th. 
usual BEXEC* boot destroys it 
before you can get a glimpse 
of it. Once you've installed 
the n,on-destructive boot, 
however, it's still there for 
your inspection using the EM. 

I haven't seen the disassembly 
you referred to, so I can't 
comment on whether it is 
deficient in this respect, I 
am indebted to Professor Tom 
Berger of the U. of Minnesota 
for the disassembly I used to 
follow the tortuous trails of 
OSI's software. 

Sidney Sosin 
Glenview, IL 

* * * * * 

ED: 

As a recent subscriber, I 
think you are doing a great 
job. I have most of the back 
issues and must be learning 
something as more things are 
making some sense. I have a 
ClP, 610 expander board with 
32K.RAM and a 5-l/4 R floppy. 

In ref~rence to the X*(A>9) op­
erator. I think it should be 
considered a legitimate oper­
ator. The literature does de­
scribe it as such. The state­
ment for the Hex converter is 
ingenious. It directly re­
places lFA>9 THEN A=A-7 in my 
two line Hex to Dec and frees 
the line so that it is now a 1 
line operation: 

10 A=ASC(H$)-48 : A=A+7*(A>9) 
D=D*16+A : H$=MID$(H$,2) 
IF H$<>"" THEN 10 

Also I don't think A=A+(A>X) 
should be dismissed lightly. 
For example: A=A+ (A>lOO) re­
places the IF statement IF 
A>lOO THEN A=A-l and frees the 
remainder of the lines: (used 
to limit incrementing vari­
ables) • 

What are the significant dif­
ferences between OS650 V3.l, 
V3.2, V3.3? In your journal 
does the reference 65D imply 
commonality or does it imply 
V3.2? I have V3.l and haven't 
had much use from it. I get 
angry and revert to the basic 
machine. All listing etc. are 
ill-fitted to the 24X24 dis­
play. ,My really big mad with 
OSI is that they advertised 

the CIP as fully expandable 
when in reality it is a red­
headed step child. Would it 
be worthwhile for me to pur­
chase the V3.2 disassembly 
manual from "Software Consul­
tants R, or should I consider 
buying V3.3? 

When I received OS65 V3.l from 
RCleveland Consumers R, I could 
not get the Rcheck-sum A loader 
of the Ext Mon to work and 
spent some time trying to find 
it, without success. Of course 
my letter to RCleveland Con­
sumers A wasn't answered. When 
I received the back copies of 
RPEEK (65)R, I found a note to 
change two addresses and it 
made the Rcheck-sum n work. 
However, the operator to ter­
minate the SAVE, still does 
not. 

Harry Hawkins 
Burton, SC 29902 

Harry: 

Reference 65D, I am not very 
familiar with the differences 
between V3.l and 3.2, etc. 
Readers, who can help? The 
Software Consultants manual is 
very nice, but we need more 
information on V3.3 to make a 
decision ••• 

AL 

* * * * * 

ED: 

You were correct in stating 
that OSI' s BASIC will, respond 
with "OR to a false logical 
statement but to a true state­
ment it will return with a 
'-I'. After all, the oppo­
site of a binary number with 
all zeros is one with all 
ones. 

The coding I'am submitting was 
written in a package that 
required that I frequently 
check input strings for three 
'controlcharacters': 

'\' to return to the last 
input 
'I' to skip to the next input 
'N' nNOn 

I found a cozy little solution 
using 'logic in parens' and 
'FN' statements. In the ex-

.. ample belqw, calling 'FNA(ASC 
(X$»' will take the ASCII 
value of the first character 
of X$, compare it with the 
ASCII value of the control 
characters and return either 
a: 0 (no match)~ 1 (X$='/')~ 2 
(X$='\')~ or 3 (X$='N'). The 
program will then transfer to 
one of the three lines listed 
in the 'ON GOTO' statement or 
will (in the case of FNA=O) 

continue with the next state­
ment. The statement 'ON 
ABS(X$=nn)GOTO 200' insures 
that 'ASC(X$)' will not 
fall-out with a FC error. 

· ASS (X$=n") GOTO 200' insures 
that 'ASC(X$)' will not 
fall-out with a FC error. 

10 DEF FNA(X)=ASS«X=47)+(X= 
92)*2+(X=78)*3) 

cXOO REM. FIRST INPUT 
110 
190 REM SECOND INPUT 
200 INPUTX$: ONABS(X$=n")GOTO 

200: ON FNA(ASC(X$»GOTO 
100,400,300 

· 210 
300 REM X$=nN n 

310 
400 REM THIRD INPUT 

'410 

R. David Keays 
Anaheim, CA 

.***** 

ED: 

I was reading the' September 
issue of PEEK (65), digesting 
all of the good stuff I've 
come to expect, when I came 
across a paragraph from Ross 
Votaw's letter. I couldn't 
beleive it. Someone has a fix 
for the DISK GET problem in 
6501 

I have a C8P-DF system, bought 
in March 1980. Shortly there­
after I bought the MOMS data­
base program which brought the 
problem to my attention. It's 
more than annoying and time 
consuming, it is very hard on 
the disks when a disk read is 
done for each record in a 
random access file. I have 
extensively modified MDMS by 
adding a sorting capability 
(primary & secondary sort 

, keys), decimal control on out­
put, record delete, file de­
lete, a few changes to the 
statistical program, and a 
range capability to the con­
ditional. I am now VERY 
pleased with MOMS except for 
the DISK GET bug. Could you 
possibly get this fix pub­
lished in PEEK (65)? 

Speaking of bugs, I enjoyed 
nSTRETCH n Manley's OS65D3 
column. However, I checked 

· for every bug mentioned and 
: couldn't find any of them in 

my version of 650. 

Keep up the good work and I 
hope you can publish the OISK 
GET fix. 

Jack Eddington 
· Pittsburgh, PA 15219 

Jack: 

We will certainly publish the 
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listing 
get it. 
Aardvark 
Aardvark 

as soon as we can 
Meanwhile, contact 

for the lssue of 
Journal in question! 

Al 

ED: 

Put me down as an C28P owner, 
not at all uninterested in 
problems of 65U owners, but 
hoping you will always make 
clear which machine and which 
system the letter or article 
is dealing with. Ideally, if 
the pertinent differences 
could be annotated each time, 
by footnote or otherwise, it 
would be a tremendous help. 

In particular, since my mo­
tivating interest is to im­
plement home control systems 
for my severely disabled wife, 
it 'would be useful to know 
whether the Home Control en- I 

vironment is ever considered 
when some of the printed sug­
gestions are edited. And will 
the long promised Process 
Control Basic ever appear, and 
if it does, will it supple­
ment, or be compatible with 
Home Control? 

Questions like this may be 
trivial to many ,personal and 
business uses, but to those of . 
us who need Votrax, ACTL, and' 
telephone interface uses, the 
capability of using 'all of 
these'in all programming is 
critical. 

Enjoy your publication, and 
keep it up. 

Bruce Stowe 
Hamden, CT 06514 

Bruce: 

As far as we know, OSI has no 
plans in the immediate future 
to release the Process Control 
Basic programs. When it does 
become available, we will 
publish it in PEEK (65). 

Al 

* * * * * 
ED: 

How do I get my Epson 
printer to print block 

. ics? I have an OSI 

MX 80 
graph­
OEM C 
and a 

Nei­
(in 

III with four drives 
Heathkit H19 Terminal. 
ther I or my local dealer 
Vancouver) knows how. 

Garnet Lloyd 
Kelo'wna, B.C. 

Garnet: 

OSI strikes again! The reason 

22 

you cannot get the Epson to 
print its graphic characters 
is that OSI's Centronics Com­
patible Interface is only a 6 
bit interface and not an 8 bit 
interface. Since the Epson 80 
needs 8 bits to decode the 
graphics characters, you will 
not get them to print using 
OSI's Parallel Printer Inter­
face. 

Brian 

* * * * * 

Garnet: 

One way around the pr,oblem 
would be to use the serial! 
rather than the parallel in-I 
terface for the MX-80. It 
would require that you feed' 
your MX-80 through the 550 
(Ca-lOX) board, with a 
hardware handshake which your 
dealer can install for you. 
Then you must buy the serial 
interface card option and do a 
little wiring, explained in 
the very nice instructions 
which come with it from Epson. 
I have done the job and it 
works fine. 

Al 

* * * * * 

ED: 

The following is a listing re­
lating to a benchmark on a 
suggested alternate coding for 
the code suggested by Corky 
Kirk for padding a string with 
spaces, which is: 

'35020 X$=" "+X$: IF LEN(X$)<6 
THEN 35020' 

versus the code I use 
which is: 

'360:(2 SP$=" 
": REM •••• Length to 
max required 

'36020 IF LEN(X$)<6 THEN 
S$=LEFT$(SP$+S$,6) 

which runs about 3 1/2 times 
faster. I didn't have a stop­
watch so pardon the 'beats'. 
Anyway, it's the idea that 
counts. 

Paul Loughridge, Jr. 
Kamuela, HI 96743 

* * * * * 

ED: 

Thanks to PEEK's July 1981 is­
sue, I've realized that those 
awkward characters of our Su­
perboard can be customized by 
replacing the respective ROM 
with an EPROM. I own a fair 
amount of software but still a 
great number of characters 
have never been used, and some 

I just don't like! For exam­
ple, if the figure of the man 
CHR$(240) were bigger, so that 
his hand reached to the side 
of the box, you could place 
objects, such as weapons or 
bats, in the, adjacent POKE. 
But being a novice; I can't 
imagine how I would do this 
myself. Is there someone out 
there who would create and 
sell to me an EPROM with a set 
of customized characters? 

David Whipp 
Salt Lake City, UT 

* * * * * 
ED: 

84192 

In the September 1981 issue of 
PEEK (65), you mentioned in 
your article "The Beginning 
Assembler - Part III" a smart 
terminal emulator SMARTER-M by 
Phil Lindquist, with data 
storage capablities. I am 
looking for such a program for 
use with my ClP (with two disk 
drives) • 

I would appreciate it very 
much if you would let me know 
where this program is avail­
able. 

John E. Young 
Woodbridge, IL 60517 

For anyone interested, contact 
Phil Lindquist at, 8892 Cooley 
Lake Rd., Union Lake, MI 
48085. 

Al 

* * * * * 

411$ 
ClP Mini Floppy owners add 
computer power to your machine 
with "BIG BAG". The biggest 
bag (5 1/4" disk) of software 
you can buy for the bucks) 
"BIG BAG" contains: 
1. Single disk copier 
2. Terminal emulator - makes 

a terminal out of your 
computer 

3. High memory disk buffers 
4. Data management system (not 

OSI) 
5. Disk head load unload for 

all disk IO 
6. Spool to disk (better than 

indirect memory) 
7. VTOC fixer 
8. Menu of files at boot time 
9. File transmission program 

via phone lines with error 
checking and recovery, and 
a personal word processor. 

BIGBAG is only $25. and WP is 
$15. with BIGBAG or $20. sold 
seperately. Detailed documen­
tation is available for $5. 
deductable when software is 
purchased. Computer Power, 
3223 Suffolk Lane, Fallston, 
MD 21047, PH. 301-692-6538. 
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YOU NEED QUALITY 

THEN 
YOU NEED OUR 

PRODUCTS 
~' ' 

That's right. The kind you get from SOFTWARE CONS.ULTANTS .. ,. 
it's efficient, cost-effective, and flexibhi; 'Next time you dump some 
old programs, remember to load:up with the. hardworking software 
you get from SOFTW~E CONSULTANTS. . . . , 

We're an independent vendor dedicated to producing' top quality 
software just for you, the OSI users, at the most reasonable prices 
around. As we've told you before, most of our products are 
modifications and/or extensions of existing OSI packages. Some of 
our items completely replace OS~s, and all of our products are easily 
extensible for your custom applications. 

The many responses we've recently received.have shown us just· 
how badly many of you needed a quality source for OSI software. So, 
to keep up with your requests for more "good OSI stuff," we've been 
working overtime on lots of new products. We'll be telling you about 
each one of them as soon as they're ready, so be sure to keep us in mind for 
all of your upcoming projects. 

We just don't have enough room in these ads to fully describe our 
products to you, so please call or write us for the latest copy of the 
free SOFTWARE CONSULTANTS product catalog. It' II give.you all 
the facts on our current line and full details as each new product is 
introduced. 

Remember, for fine OSI software at the most reasonable prices 
around, it's SOFTWARE CONSULTANTS. Take a quick look at this 
list and ask yourself ... can you really afford to keep using anyone 
else's OSI software? 

3: 'SPOOLERIDESPOOLER UTIUTY 
: A useful utility that feeds backed-up data to your printer tor 

, . norinal outpLit: an~ leaves your screen free for other work by 
.:intercepting' data. bound for your printer and temporarily 
, "storing :it·on iiarddisk. Written in super fast machine language. 

Interfaces with serial and parallel printers. 

4. FIG FORTH UNDER OS-65U 
So far, the only one that's running under 65U at a price within 
reach. You get all the pluses, like terminal oriented editor, lots 
of printer and terminal tools, and more. Under multi­
use~ runs BASIC simultaneously, too. Unbelievable at $89.95. 

5. VIDEO ROUTINE 
This convenient program really spices up your video system 
with little niceties like 24 separate control codes, horizontal 
and vertical plotting, and many variable screen parameters. 
Software extensions are available to connect thiS with the 
graphiCS resolution booster. The routine alone IS $25.95, With 
extensions, $29.95. 

6. GRAPHICS RESOLUTION BOOSTER 

An ingenous piece of hardware that'lI increase the graphic 
resolution per character by 8 times. With this device, your 
circles will be rounder and your curves smoother. A slick 
addition to your Video-based system. Priced at $49.95, or, 
with the video routine and extenSions, $ 79.95. 

Unlike the majority of other software vendors, we offer our 
copies of source code (on floppies) for any of ou r 

1. OS-65D V3.2 DISASSEMBLY MANUAL IUI·UUUICI." they've purchased. For a nominal fee of $12, covering our 
A super-complete manual that has it all -- 50 pgs. of , postage, and handling, we'll send you the source code you 
dissassembly listings, complete and clear comments on most Simply write it in as you fill out the order coupon. Of course, 
every line, 10 pgs. of computer generated cross reference inquiries are invited for all of our products. 
listings, and more! Praised by many OSiers who couldn't believe 
it 'til they bought one. A deal at $25.95. 

2. REF COMMAND UNDER BASIC 
A complete, cross reference utility that'll find and list any 
BASIC line number, variable or numeric constant. It's available 
under 650 or 65U and comes on 5'/ .. ' or 8" floppies. This one 
will save your sanity, and cut out hours of wasted time. Yours 
for$31.95. 

with coupon to: 
,6435 Summer Ave. , Memphis,TN 38134 U.S.A. 

Phone us at 901/377-3503 for rush orders. TN. residents add 6% 
sales tax .. Dear Software Consultants: 

Sounds great. Here's my order. I want: 
__ DISASSEMBL Y MANUAUS) @ $25.95 ea. 
__ CROSS REFERENCE UTllITY(S) @ $31.95 ea. 

Disk size 5'/4," __ or 8" __ 
OS-65D __ or OS-65U __ 

__ SPOOLER/DESPOOLER UTllITY(S) @ $69.95. 
Std. parallel interface __ 
Serial interface w/430 board or equivalenL--
Serial interface w/CA 1 OX board __ _ 

__ FIG $89.95 ea . 

SDFTWARE 

~NBULTANTB 
~ HARDWORKINC .0./''''''''' 

__ VIDEO ROUTINE(S) @ $25.95 ea. 
With software extensions@ $29.95 ea. 

__ SOURCE CODE@ $;2.00ea. 
For ______________________________ __ 

__ GRAPHIC RESOLUTION BOOSTER@$49.95ea. 
With Video Routine and extensions @ $79.95 ea. 

__ SOFTWARE CONSULTANTS Product Catalog Free 

NAME _______________ __ 

ADDRESS 

FIRM _______________ __ 

CITY/STATE POSTAL CODE 
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DELIVER TO: 

r I ....... . . . . I 
~---------~-------------.--- ---- --- -- --) 

.1 

PLEASE SEND PEEK (65) FOR ONE YEAR (12 ISSUES). 

All rates quoted in and should be submitted in u.s. dollars. 

$15.00 Enclosed. U.S. (Maryland residents add 5% sales tax.) 
$23.00 Enclosed. Canada and Mexico, 1st class, surface. 
$35.00 Enclosed. South and Central America. Air Mail. 
$35.00 Enclosed. Europe. Air Mail. ' 
$40.00 Enclosed. Al~ other. Air Mail. 

NAME STREET ________________________ _ 

CITY ________________________ __ STATE 
ZIP CODE ____________________ __ COUNTRY ________________________ _ 

Please send the following back issues. I enclose: 

$2.00 ea. U.S. Surface. (Maryland residents add 5% sales tax.) 
$2.50 ea. Canada and Mexico. Surface. 
$3.00 ea. South and Central America. Surface. 
$3.00 ea. Europe. Surface. 
$3.50 ea. All other. Surface. 

Vol 1. 1980 Vol 2. 1981 
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#2, "A month ago" 
#3, "Peek continues" 
#4, "We are OSI fans" 
#5, "The continued growth" 

(mistakenly labled #4) 
#6, ".This· c.olumn should A 

#7, "Several times recently" 
#8, "A few minutes ago" 
#9, "Of course. a 

no, "Publishing PEEK(65) is" 
#11, "As you can seen 
#12, nThis issue marksn 
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"First,n 
"This month's Peek" 
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nFirst things" 
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"A letter to" 
"The dam isn 
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