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Column One 
You may have to dig around a 
bit in this issue to find all 
the good things that you can 
make use of, but do it all 
the way through, including 
Paul Rainey's letter. The 
most important part, to us, 
are the overdue results of the 
Reader Survey that appeared in 
last November's issue. Al
though I am sure that various 
sections of it will elicit a 
number of comments and deduc
tions from you, our immediate 
concern is the list of art
icles that you would like to 
see published in PEEK. Now we 
know what you want to hear 
about, but the irony of it all 
is that there probably isn't 
one topic on the list that one 
or the other of you couldn't 
write about. In these days, 
more than ever, we (the OSI 
community) need the benefit of 
your experience and knowledge. 
The thought of so many of you 
diligently re-inventing the 
same proverbial wheel and the 
waste of that kind of dupli
cated effort should be enough 
to make you set pen to paper 
or keyboard to disk. If you 
need assistance of any kind, 
give us a ring or drop us a 
line. We are optimistic that 
that a concerted effort on 
every ones part will improve 
the dismal 39% support level 
that we currently have. 

On the manufacturing front, 
there seem to be lots of in
teresting projects in the 
works, but the fear of unful
filled promises and unmet 
deadlines seems to have taken 
on new meaning within the man
ufacturing community. OBI's 
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new machine is still in beta 
testing ~nd won't be released 
until they are completely sat
isfied. 'OSI is about to make 
its splash with their Portland 
Board -;that's a one or two 
user, multi-processor board 
with 64Kper user and running 
at 4 MHz. It purports to run 
all OS~U programs and co
habitate with timeshare users 
even if{it does require· that 
the base user be dedicated to 
being the systems manager. On 
top of that, another product 

. announc'ement is expected next 
month. ; Technical Support has 
been moved back to Aurora, for 
both hardware and software, 
and they can be reached at 
899-321-5895. There is more, 
but not just yet! 

Our phone rings again and 
again with questions about RS-
232 hook-ups. That's why we 
asked Brian to jump off the 
track a bit this month and 
give us the technical reasons 
behind,all of those tangled 
cables sometimes required to 
get your printer or modem up 
and running. Hopefully, now 
you will be able to "reason" 
out your problems. If there 
are other areas where immed
iate attention is needed, 
please let Brian know. You 
can reach him right here 
through PEEK(65) . 

We hear more and more 
SASI interfacing and 
Joseph Ennis has started 
ball rolling. Yes, his 
icle talks about the CIP, 

about 
now 
the 

art
but 

it shouldn't take a great deal 
of effort to accommodate oth
er machines as well. We also 
hope to hear more from Joseph 
on his other mods in the near 
future and the same holds true 
for Paul Rainey's mods. Be
tween them, they could cause 
one to salivate excessively. 

Don't glance over The Begin
ners Corner too quickly. Yes, 
it is simple and basic, but 
there isn't a programmer who 
cannot profit from the con
cepts it contains. 

Whether it be for your sheer 
enjoyment or fun for the kids, 
have a bash at Mini-Logo. We 
did. The program structure is 
worth studying, if nothing 
else. 

Just for "Un guys, we threw in 
a tip about padding OMS files. 
Rather than becoming a nUn tu
torial, we hope that it will 
spur you to contribute some 
thoughts and tips of your own. 

So there you have it, but it's 
what is coming in the near 
future that has us excited. 
Stay tuned! 



THE INSIDE STORY 

PART 2 

Printer and modem hook-ups 
seem to be many people'. 
Waterloo. This month,. Brian 
gives you the explanation of 
what happen. at the OSI end 
and thus you will know why pin 
X has to be connected to pin 
Y. 

By: Brian Hartson 
Tech. Editor. 

From time to time there have 
been many questions and much 
time spent on getting printers 
to work with the OSI computer. 
I will try to answer and put 
to rest this subject once and 
for all. 

In the printer world there are 
basically two types of inter
faces, parallel and serial. 
The parallel interface was 
somewhat standardized by the 
Centronics Printer Company 
some years ago. While the 
serial interface, although it 
adheres to the RS 232C stand
ard, it does so very loosely 
and not every printer manufac
turer is the same. 

Now to some explanations. The 
parallel printer interface, 
while the hardest to implement 
is by far the most used and 
can be the fastest. When 
purchased ·off the shelf,· 
these interfaces usually work; 
while on the other hand a 
serial printer frequently does 
not. The reason for this can 
be seen as we progress through 
how each works. 

The parallel interface works 
in the following manner, the 
interface presents to the 
printer all eight bits of the 
character at the same time. 
When all-eight bits are pre
sent the interface then sets a 
signal called STROBE. When 
the printer sees this line set 
it accepts the data and then 
sets ACKNOWLEDGE. ACKNOWLEDGE, 
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TABLE 1 

PIN # SIGNAL NAME DESCRIPTION NEEDED 

1 STROBE LOW PULSE USED TO STROBE DATA * 
INTO PRINTER 

2 
3 
4 
5 
6 
7 
8 
9 

DATA 1 DATA BIT 1 * 
DATA 2 DATA BIT 2 * 
DATA 3 DATA BIT 3 * 
DATA 4 DATA BIT 4 * 
DATA 5 DATA BIT 5 * 
DATA 6 DATA BIT 6 * 
DATA 7 DATA BIT 7 * 
DATA 8 
ACKNOWLEDGE 

DATA BIT 8 * 
HI 

11 BUSY 

LOW PULSE USED TO SIGNAL INTERFACE * 
THAT PRINTER HAS ACCEPTED DATA 
SIGNAL INDICATES PRINTER BUSY 

12 PE (PAPER EMPTY) 
SLCT (ON LINE) 
CLOCK 

HIGH SIG. FOR PAPER OUT 
13 
15 

HIGH SIG. PRINTER IS ON LINE 
100-200KHZ CLOCK 

16 
17 
18 
31 

LOGIC GROUND 
CHASSIS GROUND 
+5 VOLTS 
RESET 

APPROX .5 AMPS AVAIL. 
RESET PRINTER 

32 FAULT LOW INDICATES OFF LINE PAPER OUT 
OR OTHER FAULT 

33-36 
14,19-30 

NO CONNECTION 
SIGNAL RETURNS 

when it sets, causes STROBE to 
be reset and the process 
starts allover again. The 
preceding explanation is basic 
and shows only the basics of 
the Centronics Parallel inter
face. Listed in Table 1 are 
the signals that make up the 
Centronics Parallel interface. 

Let's take a look at what hap
pens during a print cycle 
between the interface and the 
printer. We will assume that 
the printer is ready and on 
line. The interface puts the 

- data bits on lines two through 
eight. After waiting approxi
mately 200 nano-seconds, the 
interface sets STROBE low. 
The strobe pulse must remain 
low for at least 500 nano
seconds but no more than 500 
micro-seconds. The printer 
will then respond by setting 
BUSY within 200 to 600 nano
seconds of STROBE resetting. 
ACKNOWLEDGE sets 300 to 2000 
nano-seconds after either the 
rising edge of STROBE or the 
falling edge of BUSY. The 
printer has just accepted the 
character that the computer 
has sent to it and is ready 
for the next one. When the 
printer buffer is full or the 
printer is printing the line 
BUSY will stay set and delay 
ACKNOWLEDGE, thereby causing 
the current data to. stay on 
set on the data lines. By 
looking at the timing diagram 

TIMING DIAGRAM 

DATA 

STROBE ---------------

* 
one can see the relationship 
between all these signals. 

Now to some-practicalities. 
Although all the control and 
handshake signals are avail
able, OSI does not make use of 
any of them in their software. 
So that if you are wiring up 
your own board or cable, the 
only signals that you need 
worry about are those that 
have been starred in Table 1. 
Table 2 contains the cable 
connection for the OSI paral
lel printer interface. If you 
have not seen this board, it 
is the same board as the 
Floppy Disk Controller (470). 
Also, this interface is on the 
model 555 board. 

PIN # 
1 
2 
3 
4 
5 
6 
7 
8 
9 

HI 
11 
12 
13 
14 

TABLE 2· 

SIGNAL NAME 
DATA 8 
DATA 7 
DATA 6 
DATA 5 
DATA 4 
DATA 3 
DATA 2 
DATA 1 
NC 
NC 
NC 
NC 
NC 
+5' VOLTS 

TABLE 2 continued 

BUSY ------- -------

ACK. ----------------------- -----------------------
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15 -9 VOLTS 
16 NC 
17 STROBE 
18 RESET 
19 NC 
20 FAULT 
21 SELECT (SLCT) 
22 PE (PAPER EMPTY) 
23 ACKNOWLEDGE 
24 BUSY 

Now, on to serial printers. 
With serial printers things 
get more difficult. This dif
ficulty arises because there 
is no real standard that the 
printer manufacturers use, al
though they all try to adhere 
to the RS232C standard in one 
way or another. Most serial 
printers use a basic three 
wire system like the follow
ing: one wire for data, one 
for control, and the last for 
a ground. 

That may sound easy but it is 
not. What happens in practice 
is that the control line could 
be one of many signals, and 
there are other signals that, 
although they are passive, 
must be at a certain level or 
all bets are off. Let's take 
a look at the RS232C, also 
called EIA connection list in 
Table 3. 

TABLE 3 

PIN SIGNAL NAME SOURCE 

1 FRAME GROUND 
2 TRANSMIT DATA PRINTER 
3 RECEIVE DATA COMPUTER 
4 REQUEST TO SEND PRINTER 
5 CLEAR TO SEND COMPUTER 

6 DATA SET READY COMPUTER 
7 SIGNAL GROUND 
8 CARRIER DETECT COMPUTER 
14 BUSY PRINTER 
19 BUSY PRINTER 
20 DATA TERM. READY PRINTER 

Before some of you crucify me, 
let me say that Table 3 is not 
really a list of the stan
dard RS232C connections, but" 
rather how the printer manu
facturers see it. As you can 
see, there could be great con
fusion in hooking up a I>ri l1 ter 
to a serial port. Not only do 
the printer manufacturers make 
it hard, but so does OSI. 
Let's talk about why this is 
so. For you 4P'ers, the pro
cess of hooking up a serial 
printer is really hardest be
cause of the lack of a minus 
power supply. The RS232C data 
transmission requires that the 
data signal vary around zero 
volts in both the positive and 
negative direction. This is 
so, so that ones and zeros can 
be transmitted down a single 
wire. Ones are generated by 
what is called a MARK, a vol
tage level below zero volts 

(negative) and zeros are gen
erated by SPACES, a positive 
voltage. By combining MARKs 
and SPACEs it is possible to 
transmit data over a" single 
pair of wires, the other being 
signal return. 

The rest applies to every
body. OSI in its finite wis
dom decided that none of the 
asynchronous control lines 
should be made available to 
the user at a board connecter. 
Instead, they connected them 
to ground on the board. So 
now not only do some of us 
have to add a power supply, we 
must also cut and patch 
boards. First, let's take a 
look at what is needed on the 
502 and 505 boards that are 
used in the P machines. For 
those of you with cassette 
based machines, the addition 
of a serial printer will mean 
that either you purchase a 
serial interface board or, 
that you modify the cassette 
interface. For those with the 
disk based P machine, l.e., 
you have a 505 CPU board, the 
following can be done. All 
further discussion makes ref
erence to the Sams manuals 
that are available from PEEK. 
First, you must add the minus 

DESCRIPTION 

CHASSIS GROUND 
DATA FROM PRINTER 
DATA FROM COMPUTER 
HANDSHAKE LINE 
INPUT OF REQUEST 
TO SEND 
COMPUTER READY 
SIGNAL RETURN 
COMPUTER READY 
PRINTER BUSY 
PRINTER BUSY 
PRINTER AVAILABLE 

power supply that was talked 
about earlier. This supply 
doesn't have to be very large, 
it could be a battery, a 
battery eliminator or even a 
power supply. This power sup
ply is connected in the fol
lowing manner. Hook the minus 
side of the supply to back
plane pin number 24, and the 
plus side to backplane pin 
number 27 or 28. You must 
also make sure that backplane 
pin number 24 is connected to 
backplane pins number 27 and 
28 on the 505 board. Next, 
locate two 1000 ohm resistors 
R4l and R39. One end of these 
two resistors are connected 
together, then connected to 
ground. These two resistors 
must have their ground end 
tied to the minus supply as 
indicated in the drawing (in 
the Sams 4P manual). Next, 
locate W19 and W20, cut W19 

and wire pin 24 of UID to W20, 
that is to ground. Now, lo
cate W2l and W49, cut W2l and 
wire pin 23 of UID to W49. 
This completes the control 
handshake connections. You 
must also insure that your CPU 
board has UIG installed. After 
all that is done now comes the 
hard part. The cable that con
nects the printer to the com
puter must be wired correctly 
or again all bets are off. On 
the back of the C4P is a 
connector board; locate J8 and 
its pinout as follows: 

PIN# DESCRIPTION 

3 DATA FROM COMPUTER TO PRTR 
7 SIGNAL GROUND 
8 PRINTER BUSY HANDSHAKE 

Now your printer will deter
mine how the cable is made. 
Please refer to the manual 
that came with the printer for 
correct connections. The most 
common hookup is as shown 
below: 

PRINTER COMPUTER 

PIN NO. PIN NO. 
3 ----------------- 3 

4 ----I 
5 ----I 

6 
8 

20 

7 

----I 
----I 
----1------------ 8 

7 

If you don't understand the 
chart, it goes as follows: 
connect pin 3 to pin 3, pin 7 
to pin 7. At the printer end 
connect pin 4 to pin 5, pin 6 
to pin 8 to 20, then connect 
them to pin 8 on the computer 
side. This is a fairly common 
hookup, however, that is no 
guarantee that the printer 
manufacturer didn't do some
thing just a little different. 
Now, as to the rest of the OSI 
world a serial hookup is just 
about the same except that you 
don't have to add the power 
supply. Depending on what 
board you are going to use 
will determine what cuts and 
jumpers that will have to be 
made. 

For the sake of simplicity and 
the fact that the mods will be 
the same for most any board, 
let's say that you are going 
to use a 550 board as your 
serial printer interface. This 
board bas signals going to 
molex connectors across the 
top. You will need to make 
two cuts and one jumper. 
First, pick the port that you 
are going to use. Next, make 
sure that the 1488 and 1489 
(75188, 75189) are on the 
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board for that port. Next, 
locate pins 23 and 24 of the 
685~ chip. You will notice 
that both pins are tied to 
groundr Cut either pin 23 or 
24 from ground but not both. 
Now locate pin 2 of' the same 
685~. Cut the trace that is 
connected to pin 2 of 685~. 
Now connect pin 23 (or 24) to 
the trace that you cut away 
from pin 2 of the 685B. Con
nect the printer as described 
above with the handshake pin 
going to what used to be "Data 
Into" the computer. 

Well, that just about sums up 
printers on the OSI computer. 
If you have any questions, you 
can contact me through PEEK, 
or leave a message for me on 
CompuServe ID #75B26,3~22. 

* SASI DISK INTERFACE 
FOR OSI USERS 

A simple connector wiring 
change that allows access to 
IBM PC hardware. 

By: Joseph Ennis 
212 2B Street 
Niceville, FL 32578 

This article is dedicated to 
all OSI users that are still 
using a Superboard or Cl-P. 
(I would really like to know 
how many of you are out there, 
so would welcome a letter). 
This article is a hardware 
article that describes a modi
fication to the OSI 6l~ board 
so it can use the low cost 
disk drives that are intended 
for the IBM PC. This mod 
requires only the fabrication 
of an adapter cable and the 
adding of a data separator 
(which is needed anyway) to 
achieve access to drives like 
the Tandon TMl~B-l ($9B.BB new 
fall '84 or $75.BB used). 

I bought my Super board in the 
fall of 1978, and got along 
fairly well using it as a 
cassette only system. By the 
fall of 1982 and summer of 
1983, I noticed a lot of OSI 
Software Houses disappearing, 
so I decided that I would 
finally have to spend money 
and buy the programs that I 
had always intended to buy but 
had put off because of lack of 
money. The bad part was that 
most of these programs were on 
disk and the money problem 
also affected the purchase of 
disk drives (which I did not 
have). During this period the 
lowest cost disk drives were 
coming from IBM PC owners, who 
were converting from single
sided to double-sided drives. 
This caused me to convert to a 
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disk drive interface that is 
hardware compatible with the 
IBM PC. This article is a 
description of how I inter
faced my OSI to a non-standard 
drive. 

I already had a 6lB board (an 
OSI board that contains 24K 
RAM and the OSI disk control
ler circuitry (if you need 
one, you can buy the bare 
board from Isotron (216-562-
4136) for $5.BB). Not count
ing the RAM chips, there are 
23 other chips on the 6l~ 
board; one is a 652~, another 
a 655~ and the rest are 74B~ 
series SSI that average under 
5B cents each. I bought my 
61~ board back in 1979 but 
have been using it only for 
the memory sockets. Also, 
when I got it I removed the 
disk drive molex connectors, 
as I considered it very sloppy 
in design to have connectors 
in the middle of the board. 
Another perculiarity of my OSI 
computer system is that I 
raised my system clock up one 
divider tap, so my B2 clock is 
running at 1.966B8 MHz (I also 
implemented a true Kansas City 
tape interface, switchable to 
3BB, 6~B, or 12BB baud as well 
as making these baud rates 
available to the printer and 
modem serial ports - but that 
is another article). This 
higher speed clock gave me 
some concern as I started my 
modification, and various 
friends commented on·the dif
ficulties I would have with 
the interface, but I did not 
want to remove the clock mod 
as I had come to like my com
puter taking only half the 
time to do something. In the 
end, the clock speed differ
ence turned out to be no 
problem. I bought two single
sided drives in used, but good 
condition from two different 
IBM PC owners who converted to 
double-sided drives. I also 
bought a dual drive cabinet 
with power supply, three con
nectors, five feet of 36 con
ductor ribbon cable, and a 
copy of HEXDOS. So that's my 
environment when I started to 
interface the TMl~B-l drives 
to my system. 

First, I built the data sepa
rator (see Figure 1 for the 
printed circuit card layout, -
for the Data Separator schema
tic see the upper center part 
of Figure 2). When I built 
the Data Separator, I was at a 
low point for test equipment, 
none! The basic circuit is a 
popular one with OSI users, 
the 6~B board cassette port 
uses this circuit and a couple 
of years ago there was a data 
separator article in PEEK(65) 
using this circuit. The only 

change I made is to form the 
timing circuit out of a preci
sion resistor and capacitor 
rather than potentiometer and 
capacitor. A 1% tolerance 
resistor, a 3% capacitor and 
another 1/2% tolerance for the 
74121 gives a circuit that 
will work without requiring 
test equipment for alignment. 
The design appears to be sat
isfactor¥ for any 125K bit per 
second dlSk system, and sev
eral Data Separators have been 
built and successfully used 
with different brands and 
sizes of drives. 

My second step was to modify 
my 61B board. The interface 
could be achieved without sol
dering or cutting the 61B 
board, but I changed the 61B 
because I had removed the mo
lex connectors and I wanted my 
finished work to be compact 
and neat. I had always in
tended for my disk drive con
nectors to be on the edge of 
my 61~ board. I achieved this 
by installing the 37 pin fe
male D connector on the edge 
near U72 (the 652B). The con
nector that I used is a combi
nation of a solder cup female 
and the right angle hardware 
that I had removed from a 
right angle PC connector. I 
carefully drilled holes in the 
edge of the 61~ board (through 
the power bus tracks, they 
lost some copper, but no meas
urable drop in voltage across 
the 61B board) and mounted. the 
connector using nylon screws 
(see Photograph 1). I wired a 
short 6 inch piece of ribbon 
cable to the connector before 
I mounted it, then connected 
the wires from the ribbon 
cable to the appropriate holes 
in the 61B board where I had 
removed old J3 long ago. 
Refer to Table 1 for the con
nections: 

New J3 
(370) 

6 
7 
8 
9 

18 

TABU 1 

Old J3 Signal Name 
(holes) (IBM PC convention) 

17 Index Detected 
4 Motor C Enable 

18 Drive 0 Selected 
3 Drive C Selected 
4 Motor 0 Enable 

(yes 4 twice) 
11 6 Direction In 
12 5 Step Pulse 
13 NC Select Side One 
14 ~ Write Gate 
15 23 Track Zero Detected 
16 19 Write Protected 
17 to Data Sep Read Data 
18 9 Write Data 

28 thru 37 6 and 7 Sig and Power Gnd. 

Now the Data Separator Card 
has the wire from J3 pin 17 
connected to its input along 
with a ground from J3. The 
outputs of the Data Separator 
are connected to the 61B 
board. Refer to Table 2 for 
the connections: 

• 

• 

• 
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TURNS ANY FLOPPY BASED .COMPUTER INTO HARD DISK BASED, INSTANTLY. 

• PLUGS INTO ANY OSI TYPE BUS 
• ONE RIBBON CABLE CONNECTS 

TO DRIVE 
• COMPLETELY SELF CONTAINED 
• 32 BIT ERROR DETECTION AND 

CORRECTION 
• HAS REAL TIME CLOCK 

*CALENDAR W/BATTERY ON SCSI 
ADAPTER BOARD 

• CAN BOOT DIRECTLY FROM OSI 
505/510 CPUs OR DENVER BOARDS 
W/SCSI PROM 

• IDEAL BACK-UP FOR ALL OSI HARD 
DISK COMPUTERS 

The SPACE-COM SUPER SUBSYSTEM Uses 5114" Industry Standard Hard Disk drives interfaced to 
the OSI bus by the DS-1 SCSI Host Adapter Board at the computer end and the state of the art OMTI 
5000 series Intelligent Disk/Tape Controllers at the disk end. The Denver DS-1 Board not only pro
vides the Bus Translation, but gives Real Time of Day, Day/Week, AM/PM, and Day/Mo. With on 
board battery, Date and Time are maintained w/o power. 

The chassis is beautifully engineered with 
lighted on/off switch, standard a/c cord, and 
insulated spade terminals for easy service. A 
Corcom Emi Filter is incorporated in the a/c 
jack, and power is provided by an extremely 
efficient switching power supply. The case is 
als'o available in dual, side by side configura
tion and looks like an IBM PC box. It incor
porates a larger power supply and can support 
2 Winchester drives, or 1 drive and tape, or 2 
5" floppies in place of one of the above. 

Drives can be accessed from any single or 
multi-user OSI system by running an overlay 
program on that partition, or can be booted 
directly by replacing current ROM/PROM with 
our SCI 500 PROM, available for $49.00 extra. 

Single 20 M/B drive (15.7 formatted) Single case ....... $1,999.00 
Single 26 M/B drive (21 formatted) single case ........ $2,199.00 
Dual 20 M/B drives (31.4 formatted) dual case ......... $2,999.00 
Dual 26 M/B drives (42 formatted) dual case .......... $3,299.00 
Super Fast 85 M/B drive (70 formatted) Single case .... $3,999.00 
Dual 85 M/B drives (140 formatted) dual case ......... $6,699.00 

'SPACE-COM International 
22991 La Cadena Drive, Laguna Hills, CA 92653 (714) 951-4648 
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TABLE 2 

Data Old J3 Signal Name 
Separator (holes) 

Card 

Data Out 
Clock Out 
Ground 
+5 volts 

2 Separated Read Data 
4 Separated Clock Out 
6 Signal & Power Ground 

5 VOlt Pickup on the 619 Board 

Now the wires from the Data 
Separator are dressed and the 
Data Separator Card is attach
ed by the same two nylon 
screws (4-4e x 7/8) that are 
holding the new 37 pin D fe
male connector. That's really 
all there is to this Mod. 

For my special environment I 
had to move the XMIT CLOCK 
jumpers (near U12, 74LS93) on 
the 61e board down one tap (to 
the pad that connects to pin 8 
of U12). This is so that my 
clock to the disk will be at 
125KHz. Also, to support the 
disk time-out with HEXDOS I 
needed to add the jumpers as 
called for in the HEXDOS man
ual. This involves two of the 
four square pads that go to 
U72, the PIA. On the square 
pad nearest Ule, I placed a 
jumper to the square pad that 
connects pin 9 on Ull 
(74LS3ge) to the second pad 
from the end closest to Ule, 
(this pad connects to U72 pin 
19) (this jumper provides a 
timing pulse to the PIA every 
second). There is a cluster 
of three square pads forming a 
small triangle near pin 4e of 
U72. I placed a jumper from 
the center pad (nearest old 
J3) to the pad that is nearest 
to U72 pin 19, this pad con
nects to U72 pins 37 and 38 
(this jumper ties the NMI line 
to the PIA pins 37 and 38 
which allows the PIA to in
terrupt the CPU on timeout). 
These changes are not neces
sary to get the disk to work, 
but are nice to have. Another 
nice to have mod which I 
included, is the Motor Control 
Circuit. To make this mod, 
cut the lead running between 
pin 14 of U72 and pins 1 and 
13 of U75. Connect a jumper 
from U72 pin 14 to US pln 3. 
Connect a jumper from us pin 4 
to U75 pins 1 and 13. This 
adds an inverter into the 
motor control line. This in
verter is needed because OSI 
messed up the PIA initializa
tion routine in the ROM. As 
coded in the ROM, this line is 
HIGH when it should be LOW and 
LOW when it should be HIGH. 

One of the advantages of being 
hardware compatible with the 
I~M PC ~s that I can take my 
dlsk drlves to a friend who 
has a PC, plug the cable into 
the disk expansion port on the 
back of the PC and the PC will 
address these drives as drive 
C and D (if all DIP switches 
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are set right). This allows 
the drives to be checked by 
the I~M PC hardware diagnostic 
program. 

A word on the DIP switches on 
the Tandon drives. The DIP in 
socket 2F is the terminating 
resistors. The rule for dual 
drives is to use only one set 
of terminating resistors and 
put these only in the drive 
furthest from the 61e board. 
In actual practice, try both 
of them in and out. Usually a 
better operation is found if 
both are in. The 61e board 
has more than enough capacity 
to drive them both. The DIP 
in socket IE is the switches 
that set up the device ad
dresses per Table 3: 

Switch 
1 
2 
3 
4 
5 
6 
7 
8 

TABLE 3 

Function Name 
Leave Open 
Closed a Drive A Selected 
Closed .a Drive B Selected 
Closed a Drive C Selected 
Closed a Drive D Selected 
Leave Open 
Leave Open 
Leave Open 

Future Work - The disk con
troller hardware could control 
double-sided drives without 
any additional changes to the 
hardware. The only change is 
to the software to toggle PBl 
to select either side e or 
side 1. Another change that 
is possible is double density. 
With the mod that doubles the 
e2 clock frequency, the system 
has enough cycles to support 
double density (25eK bits per 
second) format. Both densi
ties could be supported if the 
~MIT CLOCK and the capacitor 
In the Data Separator are 
switched. These mods would 
allow double and quadruple 
storage density over the cur
rent OSI 5-1/4" format. The 
Tandon drives don't care, I 
have already verified that 
they will run equally well at 
either bit rate. Another 
change that looks attractive 
is the parallel printer port; 
a 25 pin female D connector 
could be added beside the new 
37 pin D connector and the PIA 
pins could be jumpered across. 
This would give a Centronics 
port, and-if the 25 pin D con
nector is wired in IBM PC 
format, low (relatively) cost 
IBM printer cables could be 
used. HEXDOS already has a 
parallel printer port driver, 
the driver's target address 
can be changed with either a 
POKE or a permanent change to 
HEXDOS. The only real soft
ware fix needed is to correct 
the sense of the Motor On line 
(PB4) so the inverter could be 
removed from the Motor On 
line, this would simplify the 
printer connection. All the 
lines PBe thru PB7 could go 

straight to the 7417 drivers 
and then on to control both 
the floppy disk drive and to 
the parallel printer input 
(Centronics pins 2 through 9). 
A PIA input line like PA2 
would be a good line to use 
for STROBE (Centronics pin 1). 
PA3 would be a good input line 
to use for ACK (Centronics pin 
Ie) • PA4 would be a good 
input line for BUSY (Centron
ics pin 11). These three 
inputs are not used by the OSI 
Disk Controller. 

The Past - Yes, I had problems 
installing this mod. It took 
me one month to design and 
install it (Oct-Nov 84), then 
three months to get the bugs 
out. My biggest problem was 
slow memory, I had some 3ee 
nsec chips that could not 
handle the speed under all 
conditions. The second big
gest problem was I either 
received a bad HEXDOS disk or 
I damaged it shortly after 
receiving it. The third prob
lem is that the best looking 
of the two used drives that I 
bought was actually worn out, 
the stepper motor shaft lock
ing collar was worn so it 
would not stay locked. Need
less to say, all of these 
problems interacted. The mod 
I made prior to the disk in
terface was the e2 Clock 
frequency change and the mod 
prior to that was the cleanup 
of the BASIC Garbage Collector 
problem. The problem I clear
ed first was the slow chips, 
they checked OK with the OSI 
MEMORY FREE? but I had occa
sional failures in service, 
this included the video RAM. 
I wrote several programs to 
check what the disk was doing 
and what was messing up, this 
is how I found that a slow RAM 
at high memory would cause a 
glitch in the disk directory 
as it was being saved in RAM. 
This was a tough one, I was 
blaming this on the drives and 
HEXDOS. The best program I 
found for checking RAM memory 
was the "Mary had a little 
lamb" program that PEEK(65) 
published a couple of years 
ago as part of the test for 
the Garbage Collector problem. 
The concatenation of the 
string line "Mary had a little 
lamb" turned out to be an 
excellent memory test pattern, 
I made a slight mod to be able 
to tell where in memory the 
CPU was writing when the text 
started picking up bad bits. 
This problem was aggravated by 
my buying a new set of 8K to 
finish populating my RAM soc
kets on the 61e board, these 
new RAM proved to be mostly 
too slow. RAM gets slower 
with lower voltage and higher 
temperature. Next, I wrote a 

• 

• 

• 
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• 
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program to look at the raw 
bytes on the disk to see why 
the disk was messing up. I 
had two problems, one was the 
first one or two bytes on the 
track would be missed,espec
ially on the lower track num
bers. The other problem was I 
would lose the ability to read 
the higher number tracks which 
I had been able to read and 
write to OK only weeks before. 
Also, for some reason, the 
higher number tracks of my 
orignal HEXDOS disk were just 
a repeat of some of the lower 
track data instead of what was 
supposed to be on them (not 
pure copy, just kind of jum
bled together). The first 
problem I fixed was removing 
the slow RAM, this sure helped 
a lot. The next was borrowing 
a copy of HEXDOS while I sent 
my copy back to Steve Hendrix 
to be refreshed. I also 
wrote Steve every week during 
this period (about eight let
ters). I learned a lot about 
HEXDOS. Once I had the RAM 
and HEXDOS out of the way I 
was still getting the problem 
of not being able to read 
tracks I had written weeks 
before. I suspected it was a 
mechanical problem and swapped 
the A and B drives. Booting 
suddenly got a lot better. 
Took the drive that appeared 
to be the trouble maker to the 
disk repair shop, $35.00. It 
held for about five weeks, 
during this period I had 
gotten my copy of HEXDOS back 
from Steve, and had a several 
week period of no problems. 

Continued on page 8 

FIGURE 1 
Data Separator Printed 

Wiring Master 

1----- - 3.00 ------JI 
Inches . 

o o 

III 

'" , 
S 
u z 
w 

1------

._--

~ 
i 

I 

r.. 
0 

u 
1-4 
E-t N;1! 

r.:Ir.:I 
Il::tr: ou 
(!ltll 
1-4 
r....:1 

~ 
r.:I 

~ 

.-

r---

r.:I 
U 
< r.. 
Il:: 
r.:I 
E-t 
Z 
1-4 

Il:: 
r.:I 
..:I 
..:I 
0 
Il:: 
E-t 
Z 
0 
U 

I><: 
til 
1-4 
Q 

PEEK [65] April, 1985 7 



Then I started slipping again, 
I tried aligning and tighten
ing it myself, I even put 
fingernail polish on the shaft 
to lock it. It didn't hold so 
I threw the drive in the trash 
after removing the electronic 
board and a few small screws. 
I bought another for $75.00, 
and I can claim that I have 
gone a full 12 months without 
having a single disk problem. 
Not even a single bad load!!! 
During the time I was trying 

to debug this mod, I even 
tried shorting the ribbon 
cable and moving the data 
separator from under the 610 
board into the disk drive 
housing. I can report that 
the data separator appears to 
work equally well at either 
end of the cable. Also, I 
could not tell any difference 
in the performance between a 
ribbon six feet long and four 
feet long. 

FIGURE 3 
THE PIA ON THE 610 BOARD 
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MEDIA CONVERSION 

• 9 TRACK 1600 BPI TAPE 

• 8 INCH FLOPPY 
(OSI 65U) 

• 5 1/4 INCH FLOPPY 
(OBI FORMAT) 

IOMEGA CARTRIDGE 
(DBI FORMAT) 

MED-DATA MIDWEST, INC. 
246 Grand 

St. Louis, MO 63122 
314-965-4160 

COIUputer 
• repa.r 

Board level service on : 
- OSI / Isotron 
-TeleVideo 
- IBM pc/xt 
Floppy drive alignment: 
-Siemens 
- Shugart 
-Teac 
Terminal repair: 
-TeleVldeo 
- Micro-Term 

(1 week turnaround) 
Sokol Electronics Inc. 

~ 
474 N. Potomac St. 

• Hagerstown, Md. 21740 
l. (301) 791- 2562 

MAPPING MACHINE LANGUAGE CODE 

In case you haven't already 
guessed, the material pre
sented in the last two issue s 
under this heading represent 
a veritable mountain of work 
On the part of its author. 
Tom Berger and also Dana 
(Skip) Skipworth who has been 
an invaluable aid in coord
inating this complex effort. 

In spite of the best efforts 
of all. several errata should 
be noted in Part I which ap
peared in the February issue. 
The first is on us and the re
mainder are repeats of errors 
in the original publication. 
It has also been brought to 
our attention that the origin
ally published article omit-

• 

• 
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THE DATA SYSTEM 
• Stored Report Formats 

• Stored Jobs, Formats, Calcs. 

• Multiple Condition Reports 

• Multiple File Reports 

• Calc. Rules Massage Data 

• Up to 100 Fields Per Record 

HARDWARE REQUIREMENTS: 48K OSI. Hard Disk. serial 
system, OS-65U 1.42 or Later; Space required: 1.3 megabytes 
for programs and data. 

• User Designed Entry/Edit Screens 

• Powerful Editor 

• Merges - Append, Overlay, Match 

• Posting - Batch Input 

• Nested Sorts - 6 Deep 

• Abundant Utilities 

PRICE: $650.00 (User Manual $35.00, credited towards TDS 
purchase). Michigan residents add 4% sales tax. 30 day free 
trial. if not satisfied, full refund upon return. 

TIME & TASK PLANNER 
30 DAY FREE TRIAL - IF NOT SA TlSFIED. FULL REFUND UPON RETURN 

• "Daily Appointment Schedule" • Work Sheets for all Aspects 

• "Future Planning List" - sorted • Year & Month Printed Calendar 

• "To Do List" - by rank or date • Transfers to Daily Schedule 
A SIMPLE BUT POWERFUL T.OOl FOR SUCCESS 

HARDWARE: 48K OSI, 8" floppy or hard disk, serial terminal 
system, OS-65U v. 1.3 or later. 

PRICE: $30Q.00 (User Manual, $25.00, credited toward TTP 
purchase). Michigan residents add 4% sales tax. 

FINANCIAL PLANNER 
• Loan/Annuity Analysis 
• Annuity 'Due' Analysis 
• Present/Future Value Analysis 

HARDWARE REQUIREMENTS: 48K OSI, 8" floppy or hard 
disk, serial terminal system, OS-65U v. 1.2 or later. 

DEALERS: Your Inquiries Most Welcome 

GANDER SOFTWARE, Ltd. 

• Sinking Fund Analysis 
• Amortization Schedules 
• I nterest Conversions 

PRICE: $300.00 (User Manual, $25.00, credited toward 
Planner purchase). Michigan residents add 4% sales tax. 

FROM THE FOLKS WHO BROUGHT YOU: 
All This 
THERE IS MORE COMING SOON: 3223 Bross Road 

"The Ponds" 
Hastings. MI 49058 
(616) 945-2821 "It Flies" 

Program Generator for TOS 
Proposal Planner 
Time and Billing AIR 
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ted the three following 
tables which you will need. 

Page 4, 1st Col., last line. 
Track N-l(N=9 on 8" floppies). 

Page 6, 3rd col.,ML list. 
2320 9995 "" 

Page 3, mid. col., last par. 
In the branch table, the mid
dle letter of a branch in
struction closest to ••• 

Page 6, 3rd col., PASS Four. 
619 PRINT 16,"E" 

Page 6, 3rd col., last sent. 
These values trick the disk ••• 

629 PRINT 16,"E" 

OSI Microsoft Disk Basic 
JMP AND JSR TABLE 

1 
2 
3 
4 
5 
6 
7 
8 

OSI Microsoft Disk BASIC 

JMP AND JSR TABLE 

9 Jump vector for commands 
10 0003 S947A 
11 
12 Jump vector for evaluation 
13 OB6F M8084 
14 
15 Jump vector for functions 
16 OBAl SOE83 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

CHRGET subroutine. get BAISC character 
BOCa S1615 SlC05 SlC12 SlC35 S2163 M220B S2259 
BOCa S0484 S0600 S079F S07EO M07FO S0960 S09AO SOACl SOB8E 
BOCa SOCB3 SOOOO SOOB6 MOEIB SOE4D SOF48 SOF53 SOF7B S1030 

Subentry: get previous character 
00C6 S1652 S16A3 M2160 S21BO S21EB 
00C6 SOCAC SOCE7 SOF28 SOF30 SOF37 S108A S12C5 S15B5 M1624 
00C6 S06C7 S0798 S0890 S092C S0941 SIA32 S8B7B SIBCl SOBOO 

29 03Al 
30 

Search stack for FOR and GOSUB activity 
SI74F SI809 SIC58 

31 
32 
33 
34 

Open space in memory 
13CP S0504 SOFFl 
0306 S14A2 

35 Test stack depth 
36 0412 S0750 S088B SOCOO 
37 
38 Check available memory 
39 041F S03CP S10EC Sl142 
40 
41 
42 
43 
44 
45 

Send error message then, 
044C M1194 
044E MIA87 
044E MI85B MI8E6 MOCCA MIE21 Ml002 M1232 M1352 M1404 M1821 

46 Warm start BASIC 
47 0462 M200A 
48 0469 M0840 
49 
50 
51 
52 
53 

wait for BASIC command 
0474 M2004 M21A7 
0470 M052C 

54 .048A Handle new input line 
55 
56 .052F Rebuild chaining of BASIC lines 
57 
58 • Main input routine 
59 0558 S0470 MOB55 
60 
61 
62 0587 
63 

Input a character and erase if necessary 
S055A 

64 Crunch keywords into BASIC tokens 
65 05A7 S0490 S0499 
66 
67 
68 0633 
69 0637 
70 

Search BASIC for a given line number 
S849E S06C4 
S08Cl 

71 .0662 NEW 
72 
73 0678 S051A M2226 
74 
75 .067C CLEAR 
76 
77 067E S0883 
78 0695 S0462 
79 
80 Reset BASIC execution to start 
81 06AB S0678 
82 
83 .06B9 LIST 
84 
85 06BO M219E 
86 06C 1 M219B 
87 
88 .0748 FOR 
89 
90 07B4 M07E6 M08A3 MOCA4 
91 07EO M9493 
92 
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93 Execute BASIC statement 
94 07E9 S07E3 M0949 
95 07EB MI950 
96 
97 
98 080A 
99 0814 

180 

RESTORE 
SI692 
MOC16 

111 Check stop key (Control C) 
102 0819 S06EC S07B4 
183 
104 .0828 STOP 
lOS 
186 .0 82A END 
187 
188 0837 MOB4C 
189 
110 .0853 CONT 
111 
112 .0860 NULL 
113 
114 .087E RUN 
115 
116 0883 M222B 
117 
118 .0889 GOSUB 
119 
120 0890 M0886 
121 
122 • GOTO 
123 08A6 SOOAO M0946 
124 
125 .0003 RETURN then, 
126 
127 
120 
129 
130 
131 

DATA 
18F9 S1250 
10FC S0C04 
18FO SI708 

132 Scan for next BASIC statement 
133 0907 S0760 S80F9 SSBE8 
134 
135 Scan for next BASIC line 
136 191A SOOA9 S093C 
137 
138 .1929 IF (and perhaps:) 
139 
141 .0 93C REM 
141 
142 .194C ON 
143 
144 Input fixed point number 
145 096C S0496 S06C1 S8603 S08A6 88963 
146 1972 MI9A3 
147 
148 
149 09A6 
150 09C3 
151 190B 
152 OA17 
153 

LET 
S074C M080B 
S0BBE 
SIBB3 
MI9FE 

154 .OA2F Do a PRINT (from 21AA) 

IA35 M21AD M21BF 
IA3B M2lCE 
OMO M21C5 

155 
156 
157 
150 
159 
161 
161 
162 
163 
164 
165 
166 
167 
168 
169 

IA60 M0584 
OA73 . S0451 
OA7F SIAE3 
IACl MIA9B 

SI555 S06EF SIA62 SIA98 SIAFO S21A1 S2101 

Print string from memory 
OACC SIB20 MIC23 MICE9 M21FC 
OACF SIA2F SIA65 SIB3A 
OAD6 M0AS6 

single format character 
SIAC7 SOB52 
SOB4F SOB84 

171 OAE9 
171 OAEC 
172 8AEE 
173 OAEE 
174 

Print 
SOA68 
S9453 
S0459 
SIA87 

S045P SI54C SI552 S057F 5178E SI743 51A77 51A7C 
SIADB 

175 Handle bad input data 
176 IBOO MOBCA 
177 
170 .OB2C INPUT 
179 
100 Prompt and receive input 
181 IB4F SIB07 S220E 
102 
103 .IB50 READ 
104 Continued 

• 
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185 
186 
187 
188 

BB64 MBBE5 
BB8E MBCBB 
BBC1 MBBB6 

189 .SC27-BC4A Error messages 
198 
191 .BC4B NEXT 

gi SCSI SBCB6 
194 
195 
196 BCB9 
197· BCBC 
198 8CBE 
199 8CBF 
288 
2Bl • 
2B2 SCCD 
2B3 8CD8 
294 BCE7 
2B5 BCEA 
2B6 8029 
287 BD4F 
288 B062 
289 B067 
219 8072 
211 80B2 
212 8003 
213 

Check type mismatch 
SB77B SB7A2 SlB4B S12BC 
SB778 SB025 SB09B MBE86 
SBE50 S14CB S1510 S2130 
SB9BO'SBEB9 

Evaluate expression 
88929 SB9B8 SBCB9 S8EBA 
MBIl'5C 
MUF1 
M80B3 
MBE27 
SB029 
SB057 
SB7A8 
MB78E 
SBCEB SUBO 
SBB32 

S1618 S1666 
S1245 M1273 S1282 812E9 
S225F 

SBE57 S213A S21C2 S225C 

214 Evaluate expression in parentheses 
215 8EB7 S8E74 8127F 
216 
217 Check right parenthesis 
218 SEBO SlB93 S1248 S15D9 
219 
22B • Check left parenthesis 
221 8E18 SBE87 SBE54 S123B 
222 
223 
224 
225 
226 
227 

Check comma 
BE13 SBBE2 SBE5A SBF21 S15BC S166C S2196 S21BC S229C 
BE15 SB775 SB935 SB9AF 8BB37 S1240 81265 
BE1E MB8B7 MB8E9 MBABI MBB19 MB05F M8F3F M12CA M2183 M227C 

228 Syntax error exit 
229 BEIE M22C2 
23B 
231 .BE23 Setup for functions 
232 
233 .BE2A Setup variable name 
234 
235 
236 
237 
238 

Setup function references 
BE4A MBE94 
BE79 MBE71 

239 .BE89 OR 
24B 
241 .BE8C AND 
242 
243 .BEB9 Do comparisons 
244 
245 BFB4 MBECE 
246 
247 .BF24 DIM 
248 
249 
25B BF2E 
251 BF33 
252 BF35 
253 BFB8 
254 

Search for variable 
SB9A6 SBB64 SBC51 SBE2A S1242 
SBF25 
S126C 
SBOBE SOF3A SBF40 SBF58 

255 .BFC2 Create new variable 
256 
257 Setup array pOinter 
258 1B28 SlBOB SlBE9 
259 
26B 
261 1830 
262 1843 
263 1947 
264 
265 
266 1B59 
267 IBCO 
268 190B 
269 1173 
27B 1103 
271 110C 
272 

Evaluate integer expression 
S186B 
S161B 
SB9C8 SBOEA 8BE9B SBEA2 

Find or make an array 
MBF87 
M1191 
MB87B M1612 M18BA 
MIBE6 
81126 S119F 
Sl1C2 

273 .12B4 FRE then: 
274 
275 Convert fixed to floating pOint 
276 1218 MBOF6 MBE44 MBBB6 
277 
278 .1225 POS 
279 
28B 1227 M15F9 M16BF M169B 
281 
282 Check not direct 
283 122B SBB30 S1238 
284 
285 .1235 OEF 
286 
287 Check FNx syntax 
288 1263 S1235 S1276 
289 
29B • Evaluate FNx 
291 1276 MBOFO 

292 1203 M1268 
293 
294 .12E9 STR$ 
295 
296 
297 12F9 
298 1381 
299 
389 • 
301 13BB 
3B2 1311 
393 134A 
3B4 

00 string vector 
S8A85 S134B S1407 
S1560 S1589 

Scan, setup string 
S9A54 SBACC SBOOC 
SBBAD 
S14EE M1577 M15A3 

3B5 Build descriptor 
306 1372 S1381 
397 
3B8 • 
389 13M 
310 13A8 
311 1439 
312 1443 
313 1482 
314 

Garbage collection 
SB 433 S12BB S139A 
M14B4 
S1300 
S13C4 S1434 
M13F6 

315 Concatenate 
316 14B7 MB014 
317 
318 • 
319 14F4 
32B 1592 
321 1596 
322 
323 
324 1510 
325 1529 
326 1524 
327 

Store a string 
SBAU S140A 
S1347 
S14E4 S15AB 

Discard old string 
S15FC 
S9ACF SBE07 S1208 S211B' 
S8EE4 S14El S14EB S159B 

328 Clear descriptor stack 
329 1555 SBA1B S1528 
339 
331 .1566 CHR$ 
332 
333 .157A LEFT$ 
334 
335 158B M15AE 
336 
337 .15A6 RIGHT$ 
338 
339 .15B1 MIO$ 
34B 
341 Pull string data 
342 1509 S157A S15A6 S15C2 
343 
344 .15F6 LEN 
345 
346 Switch string to number 
347 15FC S15F6 S1685 S1627 . 
348 
349 .16B5 ABC 
35B 
351 
352 1615 
353 1618 
354 161B 
355 

Get byte parameter 
SBAAA S214B S216E 
SB860 S994C SBE6A S15BF M166F 
S1566 

356 .1627 VAL 
357 
358 1650 S9BB9 M900F 
359 
369 
361 1666 
362 166C 
363 

Get two parameters for POKE or WAIT 
S1693 S169C 
S16A8 

364 Convert floating to fixed 
365 1672 S1669 S1688 
366 
367 .16 88 PEEK 
368 
369 .1693 POKE 
378 
371 .169C WAIT 
372 
373 Add 9.5 
374 16B8 SlD3E SlFCE 
375 
376 Floating pOint subtract 
377 16BF S1808 SlFC6 S297C 
378 
379 
389 16C2 SlEFE SlFBF 
381 
382 .1601 Floating point Add 
383 
384 1606 
385 

SBC7E M16BC 818CA S18E6 SlF52 SlF81 SlFA6 S1FE2 

386 
387 1609 
388 16E6 
389 1741 
399 1746 
391 1766 
392 1768 
393 176A 
394 17A5 
395 17A7 
396 
397 
39817E8 
399 17EE 

+ 
M16CE 
S19EC 
MIB5B 
MIA9A 
M162C 
M1E55 
M19C7 
M1789 
MIB23 

MIC90 

MIBE1 
SlF98 
M1907 

Complement accumulator 11 
Sl743 
SlBA6 Continued 
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400 1819 SIBlE 
401 
402 OVerflow exit 
403 l8lF M19DA MICAC 
404 
495 
496 1824 
497 l83A 
408 1853 
499 

Multiply a byte 
M1924 
S16Dl SlBBI 
S170F SlBCl 

410 .1885-l8B2 Constants 
411 
412 Logarithm 
413 l8B3 SlE77 
414 
415 
416 l8Fl 
417 • 
418 .18P4 
-419 
-429 1922 
421 1927 
422 1986 
423 

~~~i~P~lE7E SlEC5 SlFID MIF27 SlF41 SlP7A 

S1908 S190D S1912 81917 
S19lC 
M18P6 

424 Unpack memory into accumulator .2 
425 1987 S16BF S16D6 S18Pl SIAIA 
426 
427 
428 19B2 
429 19B4 
439 

Test and adjust accumulators 
S18P9 SlAl9 
SIPIO 

431 • Handle overflow and underflow 
432 19CF SIEDC 
433 
434 Multiply by II 
435 1900 SlC6A SlC89 SlD30 

!~~ :19F4-19F8 10 in floating point binary 
438 
439 
449 19F9 
441 lA92 
442 

Divide by 18 
SlC6l SlD37 
SlFB2 

443 Divide by 
444 lAOA S18Dl M2017 S2969 
445 
446 / 
447 lA9D MIA07 
448 
449 .1AIF Divide into 
459 
451 lA4A MIA72 
452 lA8A M191P MIA82 
453 
454 Unpack memory into accumulator .1 
455 lA9D S0795 SSC71 M8E47 SlA84 SlE4C SlP79 S2897 
456 
457 • 
458 lAC2 
459 lACS 
469 lACB 
461 lACP 
462 
463 
464 lAF7 
465 lAF9 
466 
467 . 
468 lB07 
469 lB0A 
479 
471 
472 lB16 
473 lBlE 
474 
475 
476 lB26 
477 lB2e 
478 

Pack accumulator 
SlP2E 
SlF18 SlPP2 
M09D7 SIC81 
S12A4 SlB5C MIF9F 

U into memory 

Move accumulator .2 to .1 
S0E9F M16DB 
SlE72 

Move accumulator .1 to .2 
S19DD S19P9 SlC8E SlE45 SlPA9 SlFB5 
SlED3 

Round accumulator .1 
S09C5 50072 SlAOF SlACF SlB07 
SIECE 

Get accumulator .1 sign 
S97A5 S18B3 SlB34 SlP66 
MlB93 

479 .lB34 SGN 
489 
481 lB37 
482 lB3F 
483 lB44 
484 

M0FlE SlC92 
M1222 
SlCE3 

485 .lB53 ABS 
486 
487 
488 lB56 
489 lB58 
499 

Compare accumulator .1 with memory 
S0ECA Sl051 SIDlE SlD29 SlE6A 
SOC86 

491 Convert floating to fixed 
492 lB96 M1056 S167C SlBCD SlD4l 
493 
494 • INT 
495 lBC7 51E63 51BDP 51FB8 
496 
497 
498 lBEE 
499 lC95 
599 lC35 
591 lC58 
592 

Convert string to 
S0BB9 M0DBB S1655 
MIC8A 
MlCBP 
MIC43 

593 Get new ASCII digit 
594 lC8D S18EA SlC87 
595 
596 .lCC2-1CD9 Constants 

floating 
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507 
508 • Print IN then. 
509 lCDl SU71 
518 
511 .lCD8 Print Basic line 
512 
513 lCDC S0705 
514 lCE9 SlCD5 
515 
516 • 
517 lCEC 
518 lCEE 
519 lEOP 
520 • 

Convert floating to ASCII 
SOA51 SlCE6 
812EE 
MID94 

521 .lEIC-IE44 Constants 
522. 
523 .lE45 SQR 
524 
525 .lE4P Do power function 
526 
527 Negation 
528 lE88 MIC76 SlPSl SlPDB SlPE8 S285B M2S82 
529 • 
530 .lE93-1EC8 Constants 
531 
532 • EXP 
533 lECl SlE81 
534 

Series evaluation 
iP14 818DP MIPEP S2S7S 
IP2A SlP08 
IP2E SlP20 

535 
536 
537 
538 
539 
548 :lP5E-IF65 RND constants 
541 
542 .lF66 RND 
543 
544 IF9F S21S0 
545 
546 .lPA2 COS 
547 
548 
549 lFA9 
550 lFDB 
551 • 

SIN 
SlPP9 
M291B 

552 .lPP2 TAN 
553 • 
554 201A S2910 
555 
556 .201E-2055 Constants 
557 
558 .2056 ATN 
559 
560 .2086-20C3 Constants 
561 
562 .20C4 
563 
564 .20C7 

Transfer source file header to BASIC 

Head up. swap Zpage and stack then: 

~:~ Reset OS return on error vector to 2807 
567 20CD M0850 
568 
569 .2007 Swap if necessary 
570 
571 Check keyboard for Control C 
572 2000 S08lE 
573 
574 20EA Sl1Bl 
575 
576 Reset default 10 flag 
577 20P 1 S9469 
578 
579 Move the 10 flags to BASIC 
580 20PP S2186 S21AA S21DP 
581 
582 • Reset OS pointers then. 
583 2111 S2145 S2262 
584 
585 Set source file header values 
586 211C S223C 
587 
588 
589 213A 
590 214B 
591 2163 
592 

Pass name to OS buffer 
S222E S229P 
S2191 S21B7 821P2 
82283 S2299 

593 • 
594 2186 
595 21Al 
596 

List device finder 
MI6B9 
M0725 

597 .2lAA PRINT 
598 
599 2lB0 
600 21C8 
611 21CA 
612 2104 
603 21DP 
604 21E7 
695 220E 
606 221C 
607 2224 
608 

M0A4A 
M9A35 
MIAC4 
821M 
S9B2C 
S9B49 
SOB44 
S9C19 
M987E 

699 .223C EXIT 
610 
611 .2253 DISK 
612 
613 226B M20C4 
614 2271 82237 

S21P9 S221C 

• 

• 

• 



• 

• 

• 

615 
616 .221F DISK CLOSE 
611 
618 2291 M22FD 
619 
628 .2295 DISK OPEN 
621 
622 .22C3-22D3 Disk read and save data 
6~23 

624 
625 Disk load and save 
626 2204 S22FA 
621 
628 .22P1 USR and disk jump 
629 
638 OS Input, no echo out 
631 2336 58581 
632 
633 • OS Output 
634 2343 58591 S8596 5859B S8B81 
635 
636 OS Write buffer to disk 
631 2411 S228B 
638 
639 OS Test keyboard (Control C check) , 
648 263D S28DF 
641 
642 OS Home disk 
643 2663 S22E8 
644 
645 OS Move head to binary track no. in $2662 
646 26M S22EB 
641 
648 OS Move head to BCD track no. in acc 
649 26BC S22B9 
658 
651 OS Head down 
652 2154 S22EE 
653 
654 OS Head up 
655 2161 S28C1 S228E M22F4 
656 
~;~ 295D ~~2:!ad sector to memory 
659 
669 OS Select a dr ive 
661 29C6 S22E5 
662 
663 OS Kernel cold start 
664 2A51 M2251 
665 ' 
666 OS Set error return from OS 
661 2A1D S28D1 
668 !', 
669 OS Command processor 
618 2A84 52268 
611 
612 OS Head down, Read sector, Head up 
613 2B1A S22BC 
614 
615 OS Command LOAD 
616 2BA1 S2231 
611 
618 OS Swapper 
619 2CF1 521CA M2148 52234 52243 52265 S226B S2286 82291 S22F1 
688 

~:~ 2D58 ~~B~~eck flag for a swap 
683 
684 OS Output following text to $BB 
685 2D13 52246 
686 
681 OS Convert byte binary to ASCII hex and output 
688 2D92 52248 
689 
69B OS Search directory 
691 2DA6 S22A2 
692 
693 Transient GET and PUT loaded here 
694 2E1C M22BF 

OSI Microsoft Disk Basic 
ZPAGE TABLE 

1B OSI Microsoft Disk BASIC 
2B 
3B ZPAGE TABLE 
41 
58 
68 
18 
80 
9B • ,Index for Zpage, Jump vectors for BASIC 

1BB BB B5AD 05D9 8609 B621 1351 
llO 91 135B 118D 113D 1832 1838 1848 184C' 184E 185B 
121 82 135F 1136 182E 1834 185A 185C 185E 
138 83 112F 182A 183B 1866 1868 186A 
140 B4 1128 1826 182C 1812 1814 1816 
158 
168 ,Search Character 
118 8A 132B 1BDF 1E18 1EE2 
181 8A 89BC 8914 8916 8916 8998 BB95 BB9D IE91 BEB2 13BD 
191 
28B ;Scan between quotes FLAG 
21B IB 138F 1324 
22B BB 85B3 8681 B68D 8918 8912 8918 891E 8BA2 8E9D 8EA9 

;POINTER. Input Buffer, I of subscripts 
238 
248 
258 
268 
21B 

8C 8EAB IEB8 8EB4 1128 1891 18DE 1118 112F 1115 11AD 
BC 849C 84F1 158F 05Dl 15E9 161A 0E8E BE95 8E9B BEA1 

28B ;Defau1t DIM FLAG 
298 8D IF33 1059 189E 18D1 1113 116E 

;Type. FFastring 18anumeric 
300 
318 
320 
331 
348 

IE 89B5 BA4D 8B91 8CBF 8D11 ID36 BDB4 8E31 8ED3 0F44 
BE 8F63 185E 1891 1284 121A 1368 1681 

358 ; 
368 IF 09B2 8BBe 8E36 8F46 8F11 185B 1B9A 
318 
380 ;FLAG. DATA scan; LIST quote; memory 
391 10 05AB 15B9 8688 1312 1396 139F 
48B 
411 ;Subscript FLAG; FNx FLAG 
428 11 86A8 114A 8F6B 8F81 8F8C' 1248 126A 
431 
441. ,8alnput, $48aGET; $98aREAD 
458 12 0BID 8B5E IB81 8C12 
468 
418 ;Comparison evaluation FLAG 
488 13 8D91 BF18 IFD5 IFD9 IFF1 281E 
498 
58B ,Input FLAG (suppress output) 
518 14 844E 8414 8849 BAEE 21B2 
528 
538. ; 
54B 15 8818 IA81 
558 
568 
518 16 
580 

,Position on print line 
8A5C 0A15 8A8D IA92 8AB8 IAF1 8B88 1225 

598 ;Termina1 width 
61B 11 8A5E 8AF9 
6lB 
62B. ;Input column limit (8841 BIT operand) 
630 18 8841 0A94 

;Integer value (for GOTO, etc.) 
648 
658 • 
661 19 
61B 19 
688 lA 
690 lA 
181 
118 
128 
138 
148 
158 • 
16B 38 
110 48 
188 • 
198 • 
8BB 63 
8lB 64 
82B 65 
838 
841 
850 
861 
818 
880 
898 
988 
91B 
920 
938 
948 
951 
96B 
910 
980 
990 

864E B6DA 86E2 86FD 896E 8988 1988 898A 8992 1996 
B99A 1683 168D 1699 16AF 
8643 B60C 86B4 86F9 88AB 8918 8918 898E 1998 8994 
899E 1685 21E9 

;Start of Input Buffer 
;11 Characters, From $lB to $62 

1B 84E1 B519 8A6F IB41 2211 

;BIT operands 
8CBD . 
8CD1 1852 

;POINTERS for Descriptor stack 
8691 134A 136F 13C8 155D 
136A 1559 1561 
1555 

,$66 - $6E Descriptor Stack 

; Util i ty POINTER area , 
6F 83DB 83EA 13F5 8411 841A 84AB 
6F 1443 1448 144C 1466 1415 1411 
6F 1532 1536 1558 1591 1599 161C 
6F 1532 8538 853D 8544 8546 818A 
6F 1992 1991 199C 19AB lA9D 1M3 
6F 1AD2 1ADA 1ADF 1AE4 1AED 1AF2 
6F 13F9 13FF 1483 1481 148E 141B 
6F 8AD9 8D19 ID1C 8D69 8D6B 112D 
18 84A1 84D6 14E8 8523 153F 1548 
18 1640 1989 1A9F 1AD4 

84D2 04D9 15~1 
15B2 15BB 1524 
1631 163C 1981 
091A 8983 B986 
1M8 1AAD 1AB2 

0528 
152E 
198D 
B98C 
lABB 

1422 1424 1439 143E 
llA1 llD3 13BC 13D1 
B18C BD6E 13BE 13D3 

10 13FB 1428 142A 1468 141B 141D 1514 1526 1552 159D 
11 IB6C 1B15 IB1C 1B81 

1001 
1910 

11 14BB 14DB 0C6D 163E 164B 1650 165B 1B56 IB5C 1B62 
12 ~~4AF 14CF 14E2 1641 IB58 

1020 ; 
1038 13 18FE 1941 1944 194C 194E 1951 lA8A 
1848 
1851 ; 
1868 14 1988 193A 193E 1958 195A 195C lA8E 

;Product area for multiplication 
1818 
188B • 
lB91 15 
ll8B 16 
ll11 11 
ll20 
ll30 
ll40 
ll50 
ll60 
ll10 
ll81 1A 
ll90 1A 
1200 1B 
1218 
1228 • 
1238 1C 
1248 1D 
1258 
1268 
1218 
1288 

IlBE IlD1 I1F6 1902 1934 1938 1964 1966 1968 lA92 
11DC 11FA 1914 192E 1932 191B 1912 1914 lA3F 1A96 
2124 2216 

;POINTER: Start of BASIC 
18 B51D B633 B661 166A B66C B6AC B8BB B8BD 
19 B51F 8635 8612 B6B2 B81F B8BF 

;POINTER. Start of variables 
B4A9 B4B1 84B9 14C9 B4F3 B5BB 1611 B686 B9F6 8F8E 
l3CD 
B4BD B4C1 B4FB 850D B616 B688 B9EE IF9B 13CF 212C 

; POINTER. Start of arrays 
B68A 8F9C 8FD1 8FF9 IBA8 13D9 
B68C BF98 8FD9 BFFB IBA2 13D5 

; POINTER. Bnd of arrays 
1E B3D2 1581 868E BFDF 1BAC 1145 115F 1211 1385 13BB 
1E 13F2 

Continued 
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1290 7F 0304 0509 0690 0FEl 10A8 1147 1167 1216 137F 13B2 2368 AF 173F 174A 1750 1783 1787 1796 17Bl 17B3 17B5 17EE 
1300 7F 13EE 2378 AF IB78 IBBB IBBO IBBF IBE4 lcee 108F 1094 IF86 IF8A 
1310 2388 AF 17F2 181C 191A lA26 IMO lA8C lAB 8 lAEB IB37 IB3F 
1328 ; POINTER: String storage (moving down) 2398 B8 1781 1794 l7BO 17BF 17Cl 17F4 17F8 1818 1915 lA2C 
1330 88 149A 1541 1547 1549 2400 B8 807B 8EOE 121E 1306 1317 1350 1738 174E 1754 1770 
1348 88 8425 8447 84EF 8682 89E8 128F 1378 1389 13A8 1454 2410 B8 lA67 IM0 IMF lAE2 IB3B IB77 IBE6 lCOE 1088 1080 
1350 81 041F 0441 84Fl 0684 090F 1214 137A 138B 13AA 144E 2420 Bl 14BA 14CE 1520 161E 167F 1731 1752 1758 1777 177B • 1360 81 149C 1530 1540 2430 Bl 1792 17C9 17CB l7CO 17FA l7FE 1814 1918 lA32 lA61 
1370 2440 Bl 09CO 0900 89E6 89F4 89FA 8A03 0A59 8078 00F2 HE20 
1380 ;POINTER: String utility 2458 Bl lA94 lAAA lADO IB48 IB7E IBE8 1081 1086 
1390 82 1380 1500 1514 1516 2468 Bl 8E3C 0E40 BE65 BE93 BEAE IB7F 118B 11A3 12P9 1363 
1400 83 D8F 151A 2478 B2 IB46 IB89 IBOO IBEA.I079 107F IF84 IF88 
1410 2488 B2 0958 0902 89EC 89PC B075 80EO BE2P 8E62 8E99 8EA5 
1420 ;POINTER: End of memory 2498 B2 1622 1681 172A 1756 175C 1771 1775 179B 1705 1707 
1430 84 04EB 067E 13M 2580 B2 1709 1800 1804 1818 190B lA38 lA5B lA98 IM5 lAD8 
1440 85 04EO 0680 13M 2510 B2 1084 1183 llA9 12FB 1365 14B7 1522 15B3 1501 1505 
1450 2520 
1460 ;Current BASIC line number 253B ;Accumulator .1. sign 
147B 86 0770 8700 8837 0868 0897 88EE 8B15 0C93 lCOA 2540 B3 16F4 176A 17E8 17EC 19A0 19CC 19CF lAB4 lAE7 IM9 
1480 87 0C98 122B lC08 2550 B3 lCF0 lCF9 lE8C lE90 IF8E IFC9 !FOl 280C 2056 
1490 87 046C 048C 0760 0705 0839 086A 0894 08AC 08Fl 0B17 2560 B3 IB2A IB4E IB53 IB64 IB80 IB90 IBB7 IB02 IB04 lC97 
1500 2570 B3 077E 0C78 8062 00AB 8EP9 8F82 1843 1672 16C2 16C6 

.1510 ;Previous BASIC line number 2580 
1520 88 083B 0864 2590 ; POINTER: constants for series evaluation 
1530 89 0830 8866 2680 B4 IBFO lC71 IF33 IP59 
1540 2610 
1550 ; POINTER: BASIC statement (for CONT) 2620 ;Accumulator .1. high order (overflow) 
1560 8A 07BO 0833 085E 0B23 2630 B5 1836 IMO IB8E IBA4 IBB3 IBC4 
1570 8B 86A6 87BP 8835 0857 0B25 2648 
1580 2658 ;Accumulator .2. exponent, etc. 
1590 ;Current data line number 2668 B6 809A 16E4 19AD 19B2 lE51 lEEF lEF5 
1608 8C 0Bll 0BF9 2670 B7 0090 0EC2 0EC4 1785 1942 19A8 lA24 lA58 1MB IMF 
1610 80 0B13 0BFF 2680 B8 00A0 177F 193C 1999 lA2A lA4E lA65 lA69 
1620 2690 B9 00A3 8EE0 0EE7 8F09 1779 1936 1994 lA38 IMC lA5F 
1630 ;Current Data address 2700 B9 1M3 
1640 8E 0814 8B58 2710 BA 00A6 0EE2 0EE9 1773 1938 198F lA36 lA4A lA59 lA50 
1650 8F 8816 0B5A 2720 BB 80M BEBE 16C8 16F2 199E 19M lAF7 lC95 !E5F IFB8 
1660 2738 
1670 ;Input vector 2740 ;Accumulator U vs .2. sign comparison 
1680 90 8B68 0B73 0BOl 0C0E 2221 2750 BC 14FA 14FE 16CA 1712 19A2 19CA 19EA 1A02 lC99 IF00 
1690 91 0B62 0B75 0B03 0C10 2760 BC 0A0C BOAD 1311 131C 133B 1343 14C4 14CB 14E7 14P6 
1700 2770 BC IPBO 
1710 ,Current variable name 2780 
1720 92 0F35 8F73 0F75 0FA0 0FFF 1868 186F 18B5 lBF6 2BEE 2790 ;Accumulator .1. low order (rounding) 
1730 93 0F7E 0FA6 1894 1865 1072 18B9 IBFE llB8 2800 BO IB04 IB13 IBIA IB4C IB85 IB00 lEC8 lEFC IF92 
1740 2810 BO 188C 1828 1843 1906 197C 197E 1980 lA7F lABF lAN 
1750 ;Current variable address 2820 BO 1723 175A 175E 176F 178E 17El 17E3 17E5 1886 188A 
1768 94 1823 llC8 1100 1254 1293 129C 12B9 10AC 10C3 2838 BO 0A0E 1313 1334 133B 1345 14C7 14E9 160E 1784 178B 
1770 95 1825 llCO 1251 1299 12A2 12B6 2840 
1780 2850 ;POINTER. series 
1790 ;Variable POINTER for FOR, NEXT 2860 BE IF31 IF35 IF30 IF44 IF4E 
1800 96 0A22 0A27 0A2C 0B67 0C54 0C7A 169F 16B3 lACB 2870 BE 1633 1650 lCFB 1062 1073 10AE 10Cl 10CF IF14 IF2A 
1810 96 03B4 03CB 0703 070A 072E 07AE 0807 09M 09CF 0904 2880 BE 05CO 05EB 1106 1129 1140 1179 U9A llAB UEE 1332 
1820 97 03AD 83B9 87AB 89AB 8B69 8C56 8C7C 16AB 16Bl lACO 2898 BF IF16 IF2C IF3B IF3F IF46 IF50 28EA 
1830 2980 BF 10F2 112B 114B 1158 117B 1198 llFB 1339 1635 165F • 1840 ;Start of work area (POINTERs, etc.) 2910 
1850 98 0B6F 8B05 0020 0093 2928 ;$C0 CHRGET subroutine. get BASIC character 
1860 99 0B71 8B07 2938 
1878 9A 0CE5 0CF8 8CFA 0CFE 8006 0044 005A 0E05 2940 ; $C6 subentry to $C0. get previous character 
1880 9B 120E 12E2 12E6 146A 148E 14M 14B2 2958 
1890 9B 126F 127C 1286 128F 1297 12AD 12B2 12C0 1206 120A 2968 • ;POINTER: BASIC within a subroutine 
1900 9C 1271 1279 1289 12C3 13AE 146C 1482 2970 C7 891A 8B27 0B6B 8B77 8B8A 0BA4 0BCO 0B09 0BF2 8BF7 
1918 90 15M 15CB 15E6 2980 C7 07CE 0703 0820 0860 8891 88B4 08CA 08F4 08FE 0900 
1920 90 0A08 0A17 0A20 0A25 0A2A 12FO 1400 1570 1582 158C 2990 C7 0480 05A7 0504 0618 0630 06B0 8765 87B7 07C3 B7C9 
1930 9E 0A0A 0AH 12FF HOF 158E 15E9 3800 C7 12M 12M 12CE 162F 1639 1661 lCB8 
1940 3818 C7 0BFC 8C81 8C90 8CCO BC03 003A 0040 8003 0E17 125A 
1950 ; 3020 C8 0482 06B6'0768 87B9 870E 882F 0862 888E 88B6 8808 
1960 A0 13CB 13E8 146E 1472 3030 C8 08F7 8984 8B29 8B60 8B79 8B8C 8BA6 0BCF 8BOB 0CA2 
1970 • 3040 CS 0COl 003E 0005 1257 12A7 12B4 1201 1631 1642 1663 
1980 • ;$Al Jump vector for functions 3050 • 
1990 3060 • ;POINTER: GET, PUT to $2E79 
2000 ;Jump vector value 3070 FE 22B5 
2810 A2 0E7C 1470 14S6 148C HAS 150F 15EB 3080 FF 22Bl 
2028 A3 0E81 16E0 16FC 1721 1760 lEDl lEFA BF 18F2 112B 114B 1158 117B 1198 11F0 1339 1635 165F 
2030 A4 042E 
2040 ;$C0 CHRGET subroutine. get BASIC character 
2850 • ;Misc. numeric work area 
2060 AS llC6 13E2 13EA 1409 148B 1430 149E 14A8 ;$C6 subentry to $C8. get previous' character 
2070 AS 03F3 83F7 0481 040S 04F9 8FEO 0FF4 1834 113B 1152 
2080 M 03FB 040C 8582 8FEF 0FF6 1036 1133 1137 U56 115C ; POINTER: BASIC within a subroutine 
2890 M llCB 13E4 13EC 1418 1412 142C 14A0 14AO 14M C7 891A 0B27 8B6B 8B77 8B8A 8BA4 8BCD 0B09 8BF2 8BF7 
2188 A7 8307 83E7 83EC 83FF 8486 84FS 8FE3 1492 C7 87CE 8703 0820 0868 8891 88B4 88CA 88F4 88FE 8988 
2110 A8 030E 83F0 840A 04FD 8FE5 1498 C7 8488 85A7 8504 8618 0638 06B0 0765 07B7 B7C3 07C9 
2120 M llE0 IlFF IBF2 lC59 lC7E 101S 1033 103A 1046 ID5B C7 12M 12M 12CE 162F 1639 1661 lCB8 
2130 M 10B7 C7 0BFC 0C01 0C90 0CCD 0CD3 803A 0048 8003 0El7 125A 
2148 AB lCU lC56 lCSB lC64 lC60 lCA8 lCB2 lCBO 1059 10E8 CS 8482 86B6 8768 87B9 870E 8S2F 8862 8S8E 88B6 8808 
2150 AB 10E9 C8 88F7 8904 8B29 0B6D 8B79 8B8C BBA6 BBCF BBOB 8CA2 
2160 AC 8309 84A5 04Bl 84B4 B4C7 8515 0639 0630 8645 8651 C8 0COl 8D3E 8005 1257 12A7 12B4 1201 1631 1642 1663 
2170 AC 1185 1180 U05 llDA 13B4 USE 1462 1498 lC4C lC4E 
2180 AC 1014 1017 1019 1020 10M lBB2 lBBB 18C0 18C3 18C7 ;POINTER. GET, PUT to $2E79 
2190 AC 8F96 0FA2 0FA9 0FAF ,0FOB 1881 1086 100B 188E 1011 FE 22B5 
2200 AC 10E2 10F8 U00 1100 1120 1124 1161 U65 U6C 1173 FF 22Bl 
2210 AC lC50 lC52 lC7A 
2220 AC 8658 865C 86E8 06F3 86F7 8714 0719 8710 071F 88C6 
2230 AO lC31 lC33 lC3A lCA8 OSI Microsoft Disk Basic 
2248 AD 10A6 18C9 116A 13B6 1458 1464 1494 IMF IB8C lC2F MEMORY TABLE 2250 AD 83E0 04AD 04C3 063B 0721 08CC 8F94 8FOO 181E 102F 
2260 
2270 ;Accumulator '1: exponent 18 OSI Microsoft Oisk BASIC 
2280 AE 18C4 19M 19B7 19C3 19EF lA15 lA17 lAlC lABO lAF0 20 
2290 AE IB16 IB26 1B4A IB68 IB96 IBC7 IBOB lC9B 1080 lE88 30 MEMORY TABLE 
2300 AE 0439 0938 0081 00AF 8EOA 0EEO 0EF5 1047 1388 1320 40 
2310 AE lE06 lEFl lEF3 IF90 IF96 205E 50 
2320 AE 1355 1676 16CC 16EA 16F0 1768 179B 17A3 17A7 18BD 68 • 2330 70 
2348 • ;Accumulator 11. mantissa 80 
2350 AF 0782 0784 007E 0EOC 0F0B 121C 1394 1315 1359 1573 90 Zpage 
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p.o. box 21146 • denver, CD 80221 
phone (303] 428-0222 

SPECIAL PURCHASE on hard disk drives 

SPECIAL PRICES on DBI BUSINESS SYSTEMS 
RUNS DB-DOS & OS-65U PROORAMS* 

DBI420SE 
(4) DB-1 MULTI-PROCESSING BOARDS * TRUE PARALLEL/MULTI-TASKING * ALL USERS RUN AT 2 MEGAHERTZ 
(1) DS-1 SCSI HOST ADAPTER 

* w IBATIERY BACKED-UP REAL TIME CLOCK 
(1) DP-1 UNIVERSAL PRINTER BOARD 

* 4 RS-232 SERIAL INTERFACES * 2 CENTRONICS COMPATIBLE INTERFACES 
(1) FAST 20 MEGABYTE HARD DISK 
(1) 318K BYTE FLOPPY DISK 
(1) INTELLIGENT SCSI CONTROLLER * w IERROR CHECKING AND CORRECTION 

DBI220SE Same as 420SE except Two Users 

DB I 440SE same as 420SE With 40 Megabyte Hard Disk 

DBI240SE Same as 440SE except Two Users 

LIST $10,490 
ONLYI $6,695 
SAVEl $3,795 

LIST 17,900 
ONLYI 6,395 
SAVEl 1,505 

LIST $13,100 
ONL YI $8,895 
SAVEl $4,205 

LIST $10,510 
ONLYI $8,595 
SAVEl $1,915 

, • OS-SSU IS A TRADEMARK OF OHIO SCIENTIFIC. INC. 

OUANTITIES ARE LIMITED PLEASE DON'T DELAY! 
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119 9992 
129 9993 
139 9994 
149 9916 
159 9917 
169 9918 
179 99A9 
189 99A2 
199 99FF 
299 
219 
229 9199 
239 9191 
249 9192 
259 9193 
269 9194 
279 9199 
289 919F 
299 9119 
399 9111 
319 9112 
329 91DE 
339 9lDF 
349 

L1733 
Ll72C 
Ll725 
S95EF L05F2 SB612 
LB512 
SB62B 
BOESB 
B99B9 
SlCF6 B1D67 SlD7B SlDB4 SlDBE L1DDl SlEBF 

Stack 
SlDF3 SlE14 
L03A6 L107B Sl086 
L03Bl C03C2 LOFC9 
L03B6 C03BB SlEBl 
SlEBA 
LBC75 SBesB 
LOC90 
LBC95 
L9C9F 
LBC9A 
L8E79 
L9E7E 

SlDEE 
L1977 S1081 SlE05 

359 Start of keyword address table 
369 9299 L97F9 
379 9291 L97F5 
389 
399 
499 9266 
419 9267 
429 9268 
439 

Start of operator hierarchy and address table 
C9029 COD48 LOD64 
L9053 
LOD4F 

449 Table of BASIC keywords (Start $9284) 
459 9283 L961D 
469 9284 S95E9 L9622 L9736 L973E 
479 
489 Error messages 
499 9364 L9456 
599 9365 LU5C 
519 
529 
539 B7A9 
54B 98A2 
559 9EA2 
560 1410 
579 
589 
599 lE21 
609 lE22 
610 lE23 
629 lE24 
639 

BIT hiding 
BB57C 
B19CF 
B98E3 
B19BE 

Constants 
A1091 
A1D8A 
Al083 
Al07C 

code 

640 Operand pointing to 10 flags 
659 21D5 S2194 
660 21DA S219A 
679 
689 Stack pointer 
699 226F S211F 
799 
719 Table index for OS buffer write routine 
729 228A 5217F 
730 
740 
759 
760 
770 
789 

Buffer read write data for OS 
22C8 L22E2 
22C9 L2206 
22CA L22DC 

799 USR pointer to OS and disk 
890 22F2 S22D9 
81B 22F3 S22DF 
829 
83B OS Input flag 
840 2321 S2BF5 L2191 521D6 B2291 L2215 
850 
860 OS Output flag 
879 2322 S29F8 L2107 5215D B21DB L21FE 52298 
889 
899 OS Passed char. (Control C) 
909 2325 L9819 B9823 
919 
929 OS Disk sector number 
939 265E S22AC 
940 
959 BIT hiding code 
969 28A9 B8E9F 
979 
989 • OB Default 10 flag 
999 2AC6 L29F2 
1999 
1919 BIT hiding code 
1929 2CA9 BU12 
1939 
1040 OS Read buffer pointer 
1950 2CE5 82142 
1969 
1970 OS End of buffer on read 
1080 2CED S2113 
1090 
1100 Transient GET and PUT pointer 
1110 2E7A L22A6 
1129 
1130 OS Swapped value ($El,$E2) Start pointer for buffer read 
1149 305A 82116 
1150 395B S2119 
1160 
1170 Pointer to SOORCE File header 
1189 3178 S2126 L2273 
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119B 
120B Number of tracks in 80URCE File 
1219 3l7D S2136 
122B 
123B • BIT hiding code 
1240 3FA9 BBAEB 
125B MA2 B1AC4 

* BEGINNER' SCORNER 1\" 

By: L." Z. Jankowski 
Otaio Rd 1, Timaru 
New Zealand 

PROBLEM SOLVING 
PART 2 

EUREKAl 

Last month's article discussed 
problem solving, with particu
lar emphasis on forming a plan 
from which a program could be 
coded. The program derived 
from that plan is listed here 
as Version 1. Notice the DATA 
statements are where they can 
be easily found, at the end of 
the program. 

When solving problems, it is 
important to avoid the 
"Eureka" syndrome. More often 
than not the solution is in
complete or a better one 
exists. A search can be made 
for a "better" solution. This 
solution could be either fast
er, or shorter or be just 
plain elegantl 

A BETTER SOLUTION 

A good question to begin with 
is: is the solution to an
other, similar problem already 
known? The answer, of course, 
is yesl it's version one of 
the program. In that program 
the output block uses three 
FOR ••• NEXT loops to produce 
the required printout. It 

DISK DRIVE 
RECONDITIONING 
WINCHESTER DRIVES 

FLAT RATE CLEAN ROOM SERVICE. 
(parts & labor included) 
Shugart SA4008 23meg $550.00 
Shugart SAI004 10meg 5450.00 
Seagate ST412 10meg $350.00 

FLOPPY DRIVE FLAT RATES 
.8" Single Sided Shugart SI90.00 
8" Double Sided Shugart $250.00 
8" Single Sided Siemens D&E Series 5150.00 
8" Double Sided Siemens P Series $170.00 

Write or call for detailed brochure 
90 Day warranty on Floppy & Large Winch. 
1 Yr. Warranty on 5" & 8" Winchesters .. 

Phone: (417) 485·2501 

rEJ FESSENDEN COMPUTERS 
116 N. 3RD STREET . 
OZARK, 1'10 65721 

-

-I 

-
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would be more efficient to use 
only one loop. Imagine a 
BASIC program which had to use 
the idea four times to produce 
four different types of re
ports. There would be 12 
FOR ••• NEXT loops. Reducing 
the number of loops to four 
would be a great advantage. 
The program would be easier to 
wri~e, shorter and faster. 

Before the problem can be 
solved some more information 
is required, another TOOLBOX. 

TOOLBOX 

1. Increased program efficien
cy can be had at the 
expense of using more com
puter memory. 

2. There are 12 month names. 

3. a) A list of month names 
which goes through Decem
ber is in fact two lists. 

b) The first 
list always 
month 12. 
part of the 
begins with 

part of the 
finishes with 

The second 
list always 

month 1. 

POINTERS 

This is the tricky part. If 
months beyond December are 
required to be printed, why 
not continue counting beyond 
12 - to 13, 14, 15 and so on 
to 24. All that is then re
quired is to associate January 
with 13, February with 14 etc. 
What is wanted is some way of 
POINTING from numbers above 
12, to the month names, e.g. 
13 --> January. 

This is easily done after a 
reminder from point 1 in the 
TOOLBOX. Form an array, of 
length 24, which contains the 
numbers 1 to 12 - twice! The 
first element in the array 
will be a "1", and so will the 
thirteenth! 

N(l)=l, N(2)=2, N(3)=3, •.•• , 
N(12)=12, N(13)=1, N(14)=2, 
•••• , N(24)=12. 

Have a look at the structure 
diagram to see how the new 
OUTPUT block works. 

VERSION 2 

Make the following changes to 
Version 1. 

Hl REM Ver. 2 
25 DIM N(M*2) 
40 FOR C=l TO M: N(C)=C): NEXT 
50 X=0: FOR K=C TO M*2: X=X+l: 

N(K)=X: NEXT 
130 IF F>L THEN L=L+M 
140: 
150 FOR C=F TO L 
160 M=N(C): PRINT M$(M) 
170 NEXT 

Sometimes when a program is 
"finished" the real work be
gins. The following questions 
should be asked. Do the pro
gram and output make sense? 
Does the program work as 
intended? Finally, does the 
program survive severe test
ing? 

SUMMARY 

Writing programs teaches at 
least two very important 
problem-solving skills: pro
cedural thinking and break
ing a problem up into smaller, 
more easily-solvable units. 
The following summary is of
fered as a guide to writing 
better programs. 

1. Identify and understand the 
problem. 

2. Assemble the information 
required to solve the problem 
- is it all there, is any of 
it redundant? 

3. What type of problem is it 
can it be solved on a 

computer? 

4. What is the connection be
tween the problem and the 
information? 

5. Can the problem be broken 
up into smaller units? 

6. Are solutions known to sim
ilar problems? 

7. Is all the information be
ing used? 

8. Can the plan be coded? 

9. Do the program and its out
put make sense? 

10. Does the program work as 
intended? 

11. Does the program survive 
severe testing? Do it, test 
it! 

10 REM Months Problem ver.1 _. by LZJ 
20 PRINT! (28). M~12: DIM M'(M) 
30 FOR C=l TO M, READ M$(C), NEXT 
40 : 
50 , 
bO , 
70 REM ···------------lnput numbers------------

80 INPU I "From Month, number "; F: PRINT 
9u INPUT "'0 Month, number ";L: PRINT 
100 IF F<l OR L<l THEN RUN 
110 : 
l~u REM ----" -Output Llst of Monlhs--------
130 IF J:".;L lHEN 160 
140 FUf( C=f" TO L: PRINT .... '(e): NEXT: END 
150 : 
lbO FOR C=F fO 12, PRINT M$(C): NEXT 
170 FOR C=1 TO L, PRINT M$(C): NEXT 
180 END 
190 : 
200 DATA Jan,Feb,Mar,Apr,May,Jun 
210 DATA Jul,Aug,Sep,Oct,Nov,Dec 

* READER SURVEY RESULTS 

A run-down on what you, our 
readers had to say about 
PEEK(6S) as based upon the 
Reader Survey in the November 
1984 issue. 

You probably thought that we 
had forgotten about the Reader 
Survey, didn't you? Would you 
believe that we received a 
return today. That, in a nut 
shell, is why the results have 
been delayed this long. 

First of all, we are very 
grateful to all of y?U who 
took the time to fill ln all 
of those blank lines and empty 
squares. It is only by your 
responses that we will be able 
to better serve your interests 
and needs in the future issues 

-of PEEK(65). Certainly, we 
will do everything in our 
power to see to it that you 
get what you want. 

To start with, we must be 
doing something right, because 
a good 65% of you said that we 
were just right as far as 
technical material is concern
ed. Of the remaining, 10% 
found PEEK(65) too technical 
and 25% not technical enough. 

We get the message on the num
ber of reviews. A full 74% 
wanted to see more reviews. 
Two thirds wanted software 
reviews, and a third hardware 
reviews. 

Another message that rings 
loud and clea~ is that almost 
80% of you enjoy non-technical 
articles on OSI applications. 
Good news! Several such art
icles are currently in the 
works and we hope that those 
of you reading this will take 
the "tip" and write to us 
about your particular applica
tion. 

Now it is my turn to get even! 
Did you realize that a mere 
30% of you support us with 
your articles? Now is the 
time to feel guilty and write 
somethir.g before we come 
knocking at your door. Judg
ing from the response to 
question 5, what will you 
write about, we can eXf-ect 
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from every ten submissions: 4 
hardware articles, 3 on 
utilities, and one each on 
Pascal and other software. 
Strangely, a quarter of you 
know someone who would be 
willing to write, but most of 
you failed to let us know who 
to contact or what subject 
they might write about. There 
is always room in the mailbox, 
so fill'er up, please. 

Equally important to us was 
your list of things that you 
would like to see articles 
written about. You will find 
it at the end of this report. 
Please do read it over close
ly. As long as it is, you 
surely can find something 
there that you have had exper
ience with, and you will know 
that you will have anxious 
readers waiting to receive 
your help and guidance. 

As you know, all too well, our 
advertising has been restrict
ed very closely to direct OSI 
type products and services, 
but since 60% of you would 
like to see advertising on 
other materials, peripherals 
and supplies, we are going out 
to beat the bushes to try to 
find reputable vendors of 
products that will be of 
interest to you. If you have· 
any particular desires, please 
let us know. 

Your report on satisfaction in 
dealing with our current ad
vertisers is both rewarding to 
us and, being optimists, a bit 
discouraging if there is even 
one disappointment. We con
tinually strive for that 
magical 100%, but realize that 
little things do crop up and 
that there are frequently two 
sides to most stories. As it 
stands, 94% were satisfied, 
but we would like to hear from 
the other 6% so that we can 
try to assist you in getting 
satisfaction. 

Now here is a real disap
pointment! Only about 12% of 
you took advantage of our free 
listings of software in the 
October and November issues. 
If only you knew how many 
calls we get from people 
looking for software and the 
number of requests for those 
back issues, maybe more of you 
would avail yourselves of this 
service. I think that the 
problem i~ that you have seen 
some pretty elaborate pieces 
of software listed and feel 
that yours may not be in that 
league or just not up to 
"your" standards. Well, look 
again, a little closer. You 
will find software of every 
caliber and price. The point 
is that you may be sitting on 

18 PEEK [65] April, 1985 

a piece of software that is 
just what many others are 
craving for, but haven't the 
time or knowledge to put to
gether themselves. So, start 
preparing yourself for the 
next software is~ue now! 

That brings us to buying soft
ware directly from PEEK. Now 
that we know that 81% of you 
would like this service, we 
are going to have get out of 
neutral, stop talking about it 
and get something done. In 
fact, we have been talking 
about it for some time, hence 
the question in the first 
place. Unfortunately, the me
chanics are not as simple as 
one would hope, but we hope to 
have the details worked out so 
that we can announce the ser
vice shortly. 

We never have figured out why 
OSI is so secretive about 
their dealer list. Certainly 
we have tried and "tried, even 
to get an unpublishable list, 
but the answer is always, No! 
This, to us seems regrettable, 
especially when 62% of you 
don't know of a dealer. OSI 
says that you have only to 
call the Fairfield office at 
(203) 255-7443 and they will 
tell you. In the meantime, we 
will certainly let OSI know 
about those of you out there 
in the dark. 

Just as a footnote, it is not 
surprising that 67% of you 
wind up doing your own re
pairs. For those of you who 
are not that handy, we hope 
that you have noted the ads 
for the very reputable service 
companies that appear within 
our pages. 

When it comes to the hardware 
you are using, about a third 
are using serial systems, when 
serial conversions to the "P" 
series are included. Among 
the "pH machines, the popu
larity list is headed by the 
4P-MF. Remarkably close behind 
is the CIP and C8P-DF. The 
C4P cassette trails at a com
fortable distance and is only 
underdone by the 300. series 
CP/M machines. 

Our last question about 5" 
versions of OS-U was frankly a 
shot in the dark. Those of 
you who use your machines for 
business work or are heavy 
users of disks and have had 
experience with OS-U will 
vouch for its advantages. The 
uninitiated, for the most 
part, say, "U what?". It is 
also clear that we gave you 
too many choices. Three would 
have been enough. Trying to 
regroup the answers says that 
half have no interest, a qu-

arter are mildly interested 
and the remaining quarter 
(presumed to be those who have 
seen U) were eager. All this 
means that we have another job 
on our hands. We know that U 
has been independently co~~ 
verted to 5", but those we 
have heard of were on the 
earlier versions of U or are 
not in OSI format. It is the 
Op. Sys. that causes the prob
lems. Remember that disk 
sector lengths and structure 
are quite different on the two 
sizes of disks. Nonetheless, 
we will persevere. 

So, there you have it. Now 
you know all about you! Ser
iously, we appreciate your 
effort in responding to the 
survey and you have our pro
mise to make good use of this 
information to improve PEEK by 
giving you what you want and 
need. The following is a list 
of the articles you requested. 

HARDWARE 

1. Interfacing the outside world 
2. Modems and useage 
3. 68000 add-on' cross assembler 
4. 6502/65816 replacement, 48K plus. 
5. Floppy Disks, comparisons, , which 

brands can be added, increased capa
city, e.g. Western Digital Control
ler 

6. New Hardware 
7. Hams, interfacing 
8. Memory tests 
9. Triple processor application, how to 
10. EPROM programmers 
11. Mods' upgrades, general 
12. DBI Boards, installing, description 
13. BSR-X hook-up, software, USe 
14. Mods for Hi-Res and G.T., how to 

make 
15. Floppy drives - how to repair, minor 
16. Speech synthesis, mUEic 
17. Hard disk installation 
18. InterfaCing a plotter to 550 
19. Floppy disk shut down control 5 , 8" 
20. Trouble shooting, simple 

SOFTWARE 

1. Data Base Management explained Os-u 
, OS-D 

2. Sorts OS-U , OS-D 
3. Terminal program for CIP 
4. Telecommunications, general 
5. Intergrated software 
6. WP-3 inner workings 
7. Engineering software 
8. Algorithms 
9. Apple to OSI program conversion 
10. Zener ex software reviews 
11. Games for learning programming 
12. Screen dumps 
13. 3.3 hints, techniques, utilities 
14. PEEK' POKE lists OS-U , OS-D 
15. Text editors 
16. Proportional spacing' right justi-

fying in BASIC 
17. Data acquisition' process control 
18. Programming for speed OS-U , OS-D 
19. Utilities explained OS-U , OS-D 
20. How to beg!n in BASIC 
21. RTMON uses, how to 
22. How OS-U works 
23. Assembly; more classes, regenerated 

code, utilities, how to use, 
access, (please Rick) 

24. DMS mods to make use of 1.4+ 
25. How to use internal clocks 
26. Business/Commercial package reviews 

·OPERATING SYSTEMS 

1. DOS/65 tools and applications 
2. OS-U disassembly 
3. 3.3 disassembly 
4. Overview/comparison of OS-D, OS-U 

Hexdos, DOS/65, etc. 
5. PASCAL, how to, pluses' minuses 
6. Assemblers, how to use OS-D , OS-U 

•• 

• 

• 
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8. 
9. 
10. 

Compilers, how to use OS-D , OS-U 
TurboDos explained 
Hard disk interfaces 
Disk controller blocks explained 
OS-U 
Control registers , I/O interrupt 
routines explained 
FORTH installation, FIG FORTH pro-
grams 

13. BEXDOS, everything for 8-16K CIP 
(with disk) 

MISCELLANEOlJS 

1. New applications, profiles 
2. Profiles in general 
3. System upgrades, variations 
4. Side-Kick for OSI 
5. From the dealers point of view 

PEEK(65) Staff. 

* ·PADDING- for DM5 Files 
in 0565-U 

By: Editor 

Sometimes we forget that what 
is an old problem to some, is 
a new problem to others. One 
that has come up several times 
in recent weeks has to do with 
the "padding" of string data 
to be put in a OMS file. 

Like it or not, OMS requires 
that data be placed at the 
right end of the designated 
field and thus the remaining 
space at the left must be 
filled or "padded" with spaces 
to make the total length of 
the string equal to the length 
of the field in which it is to 
be placed. 

In days gone by, in the 
earlier versions of OS65-U, 
programmers went to great 
lengths to write code that 
would add the extra. spaces. 
This involved creating a space 
string (SP$=" ") and then 
concatenating it to the front 
end of the string to be saved. 
Next, the surplus strings were 
chopped off by the use of the 
MIO$ for the length of the 
field. Not only does all this 
wear the fingers, but it gen
erates garbage like mad and 
further slows down the ma
chine. 

Enter Extended Input. Most of 
the features of EI are well 
enough known to programmers, 
but there is a little note 
that is often overlooked. It 
deals specifically with the 
problem at hand. It looks 
like: PRINT%l,[FL,"R"]QA$ and 
is read: Print to channell, 
for the length of the field 
(FL) and Right Justified, the 
string QA$. Voila, the data 
is at the right and padded 
with spaces - and no garbage 
generated - well all but one 
concatenation. 

The programmer doesn't get 
away scott free, because he 
does have to collect the field 

lengths from the header of the 
file when it is opened. But 
then, this is a good habit to 
get into anyway. What one 
usually ends up with is a 
fairly standard file opening 
routine that picks up most 
everything in the header. 

For those who might see other 
opportunities in this routine, 
the pad character is normally 
a space (ASCII 32), but, if 
your heart desires, it can be 
changed by POKEing the new 
value into 12998. Thus, if 
you need "*"'s, POKE 12998, 
ASC(*). Best change it back 
to a "32" when finished, 
though. How about POKEing it 
to a "." to get a dotted tab 
for your financial reports? 

* OSI MINI-LOGO 

By: M. F. Putnam 
2234 Nancy Place 
Roseville, MN 55113 

Logo is a programming language 
which is often used in schools 
to teach programming concepts 
to young children. It is also 
known as the turtle graphics 
language because originally it 
was used to control a small 
domed mechanism which resem-· 
bled a turtle. This turtle 
had a pen which could be used 
to draw lines as the turtle 
was moved about. 

Currently, versions of Logo 
are available for all of the 
home computers except, of 
course, OSlo I have, there
fore, developed a program 
called OSI Mini-Logo which 
supports several of the turtle 
commands found in Logo. The 
program is written in BASIC 
for a C4P-MF but should run on 
a CIP-MF with changes as noted 
in the program listing. The 
purpose of Mini-Logo is to let 
one become familiar with 
simple turtle commands and get 
somewhat of a taste of what 
Logo is all about. This Mini
Logo is a far step from normal 
Logo in its capabilities and 
power. Normal Logo lets you 
write small programs called 
procedures which can be given 
a name and become a part of 
the computer's vocabulary. 
Once defined, these procedures 
can be executed by other 
procedures and the final Logo 
program becomes a collection 
of these procedures. Mini
Logo allows just 1 procedure 
to be written and executed at 
a time. This is very similar 
to how you ca'n just write and 
run 1 BASIC program at a time. 

To use Mini-Logo you do not 

have to run out and buy a 
mechanical turtle. Instead, 
Mini-Logo uses the OSI graph
ics characters which look like 
arrows pointing in various 
directions (character code 16 
thru 23). This represents the 
turtle on the video screen. 
The turtle (i. e. arrow) car
ries an invisible pen which 
can be used to put OSI graphic 
characters on the screen as 
the turtle is moved about. 
The turtle commands supported 
by Mini-Logo are shown and de
scribed at the end of the 
listing for the Mini-Logo pro
gram. 

After typing the Mini-Logo 
program into your computer and 
giving it a run, you will see 
a <? prompt. This means Mini
Logo is ready to accept input 
from the user. At this time 

OSI/ISOTRON 
MICRO COMPUTER SYSTEM SERVICE 

'C2 AND C3 SERIES 

'200 AND 300 SERIES 

'FLOPPY DISK DRIVES 

'HARD DISK DRIVES 

CD 7/23/36/74 

'TERMINALS, PRINTERS, MODEMS 

'BOARD SWAPS 

'CUSTOM CONFIGURATIONS 

'CUSTOM CABLES 

'SERVICE CONTRACTS 

PHONE (616) 451-3778 

COMPUTERLAB, INC. 
307 MICHIGAN ST. N.E. 

GRAND RAPIDS, MI. 49503 

Introducing 

SCRIBE 
. WORD PROCESSOR 

OS-65U 1.42< Floppy/HaId Disk 
Le~ll or Level 3. 

and DENVER BOARDS 
*INTERFACED TO OB-DMS FILES 
*AUTOMATIC WRAP AROUND 
*COMPLETE EDITING CAPABILITIES 

FULL CURSOR CONTROL 
INSERT & DELETE TEXT 
SEARCH/SEARCH & REPLACE 

*USER FRIENDLY MANUAL . 
*AND MUCH MORE 

IHS OOMPUTER SERVICES 
RoufB 1 Box 3)lB Port Repub&, VA 24471 
, (703) 249-4833 

$195.00 
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you can type in a turtle com
mand and have it executed im
mediately, or you can type in 
a program by entering line 
numbers and turtle commands. 
An example of using direct 
commands to have the turtle 
draw a triangle is shown be
low. 

using the first couple of 
letters as indicated by the 
capital letters shown in the 
command listing at the end of 
the Mini-Logo program. For 
example, instead .of entering 
CLEARSCREEN you can enter CL 
or instead of FORWARD 10 the 
short form FO 10 could be 
entered. If you forget the 
Logo commands, then type HELP 
and the command descriptions 
will be displayed. 

FRE>2E 
a.EAASCRE1N 
Sm'lN 161 
PINOCWN 
FOR<ARD 10 
LEPJ'135 
FORrlARD 10 
LErI' 90 
F<H<IARD 11 

turn off screen scroll 
clear screen and show turtle 
set turtle's pen to gCaPlic char 161 
lower turtle's pen 
rove turtle forward 10 positions 
rotate left 135 degrees 
move turtle fOOriard 10 positions 
rotate left 90 degrees 
nove turtle forward 11 post tiona 

Below is a sample Mini-Logo pcoqram which instructs 
the turtle to draw a square. 

A Mini-Logo program can be 
saved to disk by entering SAVE 
N where N is a number 1 to 10 
which is assigned as the pro
gram number. The program will 
be saved at track N+29. For 
example, if SAVE 1 was entered 
the program would. be saved at 
track 30. Make sure the track 
is initialized before 'doing 
the save. To load the program 
back into the logo workspace, 
type LOAD 1. 

ZAP 
10 CLEARSCREIN 
20 SE.'l'P1N 161 
40 PmrGlN 
50 FOIWARD 10 
60 RIGHT 90 
70 F'OR-lARD 5 
BO RIGIfr 90 
90 FOIWARD 10 

100 RIGIfr 90 
110 FOIWARD 5 
120 INIl 
ro 
!UN 

-- DrClrl III equare --
clear worksp!.ce, aarre as BASIC NEW 
clears video screen 
set turtle' B pen to grcq:tlic char 161 
la.rer turtle's pen 
ll'OVe forward 10 positions 
rotate right 90 degrees 
nove forward 5 positions 
rotate right 90 degrees 
ll'OVe forward 10 positions 
rotate right 90 degrees 
rrove forward 5 post tiona 
end of progran 
list program to check if correct 
[unitl! 

This logo program may be ed
ited by adding, deleting, or 
re-entering lines the same way 
you do for BASIC. Commands 
may be entered in short form 

I hope you will find Mini-Logo 
both educational and enter
taining. Do not forget to let 
the children give Logo a try, 
they may surprise you if they 
had it in school. 

19 PRINT,PRINT,PRINT 
12 PRINT- *.**************************** 
14 PRINT' OSI Mini-LOGO ' * 
15 REM ' C4P-MF or CIP-MF 
16 PRINT- ****************************** 
18 PRINT 
29 PRINT' 
22 PRINT 

by M.F. Putnam October 1984 

49 REM-- Reserve 2K buffer for LOGO program at top of memory. 
42 REM-- Use line 44 if 48K memory, use line 46 if 24K 
44 POKE129,175,POKE131,175,POKE133,175,WS=45056IREM 48K Mem 
46 REM POKE129,79,POKE131,79,POKE133,79,WS=2B489,REM 24K Mem 
59 WE=WS+299B,WP=WS 
55 REM-- IF CIP-MF USE TP=53743 & VM=1023 IN LINE 69 
69 TP=54239,VS=53248IVM=2947,OR=18,TG=32,PF=9,TS=32 
1999,REM----Input a line and break into 3 fields 
1991 REM----P$(l)=line. P$(2)-command P$(3)=operand 
1095 INPUT'<';A$ . 
191« P$(1)="",P$(2)=",P$(3)=",P=1 
1929 GOSUB9999,IFPT=9THENP$(1)=P$(1)+P$IGOT0192B 
1939 P=P-l 
1949 GOSUB9999,IFPT=lTHENP$(2)=P$(2)+P$,GOTOIB49 
IB45 IFLEFT$(P$(2),2)='<?'THENP$(2)=",P=3,GOTOIB29 
1959 P=P-l 
IB69 GOSUB9999,IFPT=9THENP$(3)=P$(3)+P$IGOTOIB6B 
1109 REM----Handle line nbr field 
1119 IFP$(1)="THENWP=WS,PL=9,GOT012BB 
1129 PL=VAL(P$(l)) 
1139 IFPL>19990RPL=9THENPRINT'ERRORI'PL'is bad line number',GOT019B9 
1149 WP=WS+PL+PL 
12B9 REM----Bandle command field 
121B IFP$(2)="THENPOKEWP,B,GOTOIBB9 
1229 P$=LEFT$(P$(2) ,2) . 
1239 IFP$='FO'THENPOKEWP,l,GOT0139B 
1232 IFP$='BA'THENPOKEWP,2,GOT0139B 
1234 IFP$='RI'THENPOKEWP,3,GOT013B9 
1236 IFP$='LE'THENPOKEWP,4IGOT013B9 
1242 IFP$='SE'THENPOKEWP,5,GOT01399 
1244 IFP$='CL'THENPOKEWP,6,GOT013BB 
1246 IFP$='ZA'THENPOKEWP,7IGOT013BB 
1248 P$=LEFT$(P$(2) ,4) 
125B IFP$='PENU'THENPOKEWP,8,GOT0139B 
1252 IFP$='PENO'THENPOKEWP,9IGOT01399 
1260 P$=LEFT$(P$,2) 
1262 IFP$='BI'THENPOKEWP,19,GOT013BB 
1264 IFP$='SM'THENPOKEWP,ll,GOT0139B 
1279 IFP$='PO'THENPOKEWP,199,GOT01399 
1272 IFP$='EN'THENPOKEWP,lBl,GOT013BB 
1274 IFP$='RU'TBENPOKEWP,lB2IONABS(PL<>B)GOT0139B,GOT0159B 
1276 IFP$='LO'THENPOKEWP,193,GOT013BB 
1278 IFP$='SA'THENPOKEWP,lB4,GOT0139B 
1289 IFP$='FR'THENPOKEWP,195IGOT013B0 
1282 IFP$='UN'THENPOKEWP,196,GOT01399 
1284 IFP$='HE'THENPOKEWP,197,GOT0139B 
1286 IFP$='BY'THEN GOSUB365B,ENO 
129B PRINT'ERROR, 'P$(2)' is bad command',POKEWP,B,GOTOlBB9 
1399 REM----Handle operand value 
1319 pO=VAL (P$ (3)) 
1329 IFPO<256THEN1339 
1322 IFP$='PO'THENPO=POAN0255,GOT01330 
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Continued 

LETTERS 
ED: 

r 
Rick Trethewey's Programming~ 
Class, Part VII, page 2 of the 
January 1985 issue, has a 
language problem that leaves 
the wrong interpretation of. 
the 65e2 Shift instructions. < 

If you ignore the Carry Flag 
as Rick states in the middle 
column paragraph under the il
lustrations, then the result 
of shifting to the right di-~ 
vides the value by two, and 
shifting to the left multi
plies the value by two. Rick 
knew what he meant, but 
"decrease the value" is an
other way of saying subtract, 
not divide. Similarly, "in
crease the value by two" 
translates to add two, not 
multiply by two as he really 
wants. The remaining two sen
tences in that paragraph show 
that he does indeed understand 
what he is trying to teach 
about bit shift instructions, 
and consistent use of correct 
mathematical translations of 
the vernacular by him will 
help his students learn the 
concepts with confidence. 

Next, on page 4 of the same 
issue, L. Z. Jankowski gives a 
nice but time consuming PRINT 
USING for BASIC. It is nice 
because (at least on inspec
tion) it appears to work. 
Since it is in BASIC, it is 
time consuming and gobbles, 
not eats, string workspace. 
For those of us who have both 
650 V3.2 and V3.3, and prefer 
to work in V3.2 because V3.3 
is so inordinately cumbersome 
and SLOW, it is not too dif
ficult to steal the PRINT 
USING routines from your 3.3 
disks and put them on your 3.2 
disks. In short, the 3.2 
ARCTAN routine is replaced by 
part of the 3.3 PRINT USING 
routine that resides in the 
same place; the balance of the 
3.3 routines are loaded into 
page zero. and swapped into the 
page at $2F}9. In. use Pages 
zero and one are swapped regu
larly with the pages at $2F79 
and $3e79. Thus a part of the 
PRINT USING will be loaded at' 
$eeee but will be used at 
$2F79. I have put these 
routines on my 3.2 disks, and 
have added another useful 
item. If your BASIC line 
states 

PRINT USING "#####.##$";A 

in other words has a dollar 
sign at the end of whatever 
pound sign combination you 
otherwise need, then the 
printout has a $ prefixed to 
the numeric value and adjacent 

• 

• 

• 
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1326 PRINT"ERRORI"PO"is bad value",POXEWP,O,GOTOlOOO 
1330 POXEWP+l,PO 
1340 IFPL~OTHENGOSUB2000 
1400 GOTOlBU 
1500 REM----Run command 
1505 TP~5423910R~18ITG~32,PF~0ITS~32 
1510 PL-VAL(P$(3»IIFPLaOTHENPL-l 
1520 IFPEEX(WS+PL+PL)<>OTHENGOSUB2000 
1530 PL~PL+l'IFPL<1001THEN1520 
1540 GOTOlOU 
2800 REM---Sub, Perform command at line PL 
2010 WP-WS+PL+PLIPC-PEBK(WP)IPO-PEEX(WP+l) 
2828 IFPC<188THENONPC GOTO 3818,3818,3838,3848,3B58 
2822 IFPC<188THENONPC-5 GOTO 3868,3878,3888,3098,3188 
2024 IFPC<180THENONPC-18GOTO 3110 
203B IFPC>99THENON PC-99 GOTO 35BB,36B0,361B,362B,3638 
2B32 IFPC>99THENON PC-IB4GOTO 3640,3650,3668 
205B RETURN 
3010 REM---Forward or Backward command 
3811 IFORa16THENTC--64IGOT03828 
3012 IFOR~18THENTC~l,GOT03828 
3013 IFOR~2BTHENTC-64IG0T03B2B 
3014 IFOR.22THENTC--l,GOT03828 
3815 IFOR=17THENTC=-63,GOT03828 
3816 IFOR=19THENTC~+65IGOT03028 
3017 IFOR=21THENTC-+63,GOT03020 
3018 IFOR=23THENTC--65IGOT03020 
3020 IFPC~2THENTCa-TC 
3821 GOSUB4800,RETURN 
3030 REM---Right command . 
30320R=OR+INT(PO/4S+.5),IFOR>23THENOR=OR-8 
3034 POXETP,OR:RETURN 
3040 REM---Left command 
3042 DR~OR-INT(PO/45+.5)'IFOR<16THENOR=OR+8 
3044 POKETP,ORIRETURN 
3050 REM---Set pen command 
3052 TG=PO,RETURN 
3060 REM---Clear screen 
3062 Y=PEEK(9761)IPOKE9761,207 
3064 FORX=lT030,PRINTINEXT 
3066 POXE9761,Y 
3068 POKETP,ORITS=32,RETURN 
3078 REM---Zap (clear LOGO prog) 
3072 INPUT"Oo you really want to ZAP"/P$,IFP$<>"Y"TBEN RETURN 
3078 FORX=WSTOWEIPOKEX,8INEXTIRETURN 
3080 REM---Pen up 
3082 PF=8IRETURN 
3090 REM---Pen down 
3092 PF=l,RETURN 
3100 REM---Big Characters 
3102 POKE56832,8IRETURN 
3110 REM---Small Characters 
3112 POKE56832;l,RETURN 
3500 REM---PO Printout command 
3501 PAGE=O,IFPL.8TBENPO=VAL(P$(3» 
3502 IFPO=0TBENPO=1 
3504 FOR WP=WS+2*PO TOWESTEP2,IFPEEK(WP)=0THENNEXTWP,GOT01088 
3586 PRINT(WP-WS)/2/IPCaPEEK(WP)'PO~PEEK(WP+1) 
3518 IFPC=l THENPRINT"FORWARO""GOT03590 
3512 IFPC.2 THENPRINT"BACX"/,G0T03598 
3514 IFPC=3 THENPRINT"RIGHT"/,G0T03590 
3516 IFPC~4 THENPRINT"LEFT"/,G0T03598 
3518 IFPC=5 THENPRINT"SETPEN"/IG0T03598 
3520 IFPC-6 THENPRINT"CLEARSCREEN",GOT03595 
3522 IFPC=7 THENPRINT"ZAP",G0T03595 
3524 IFPC=8 THENPRINT"PENUP",GOT03595 
3526 IFPC~9 THENPRINT"PENDOWN",G0T03595 
3528 IFPC=10THENPRINT"BIGCHAR",G0T03595 
3530 IFPC~11THENPRINT"SMALLCHAR"IGOT03595 
3560 IFPC~lOO TBENPRINT"PO"/ 
3562 IFPC=101 TBENPRINT"ENO",G0T03595 
3564 IFPC~102 THENPRINT"RUN"/ 
3566 IFPC=103 THENPRINT"LOAD"/ 
3568 IFPC-I04 THENPRINT"SAVE"/ 
3578 IFPC~105 THENPRINT"FREEZE",GOT03595 
3572 IFPC=106 THENPRINT"UNFRBEZE"IGOT03595 
3590 PRINTPO 
3595 PAGE~PAGE+IIIFPAGE<24THENNEXTWP:GOTOIBOO 
3597 PAGE=O,INPUT"Continue"/P$IIFLEFT$(P$,l)<>"Y"THENWP=WE 
3598 NEXTWP,GOTOI000 
3600 REM---ENO during LOGO run 
3682 PL=1080 
3604 RETURN 
3610 REM---RUN during LOGO run 
3612 PL=ABS(PO-1) 
3614 RETURN 
3620 REM---LOAD command (If 24X, use 5000 instead of B000) 
3622 OISKI"CA B90B="+RIGHT$(STR$(PO+29),2)+",1" 
3624 RETURN 
3638 REM---SAVE command (If 24K, use 5000 instead of BOOB) 
3632 OISXI"SA "+RIGHT$(STR$(PO+29),2)+",1=B800/8" 
3634 RETURN 
3640 REM---Freeze Video Screen 
3642 POKE9761,213 
3644 RETURN 
3650 REM---unfreeze Video Screen 
3652 POKE9761,207 
3654 RETURN 
3668 REM--~Help command 
3662 GOSUB 10080 
3664 RETURN 
4000 REM---Sub, Move turtle PO times 
4Bl8 FORT1=lTOPO "" ~ 
4620 IFPFTHENPOXETP,TGIGOT04848 _/~" 0' "-
4030 POKETP,TS 
4040 TP=TP+TC'TP=VS+(TP-VSANOVM)ITS~PEEX(TP),POKETP,OR 
4050 NEXT,RETURN 
9088 REM---G.et char at position P and put it in p$ 

~1 

Continued 

to the leftmost numeric char
acter. In the above statement 
if A=53.4 then the output is 
$53.4~, and if the value is 
negative, the $ is to the left 
of the negative sign. There 
is a little more to the pro
ject, such as redoing some 
pointers, so more is needed 
than just what I have said 
above. 

My V3.2 stuff also include the 
screen handling routines sold 
by Software Consultants of 
Hemphis. I purchased these 
before V3.3 came out, but 
found after I purchased V3.3 
and rewrote several programs 
that V3.3 is slower in PRINT 
AT functions. Scrolling is 
far slower than the original 
V3.2 and also very flickery 
and thus hard on the eyes. By 
using V3.2 with the above 
mentioned screen routines 
along with some other mods, I 
have a much faster system for 
screen handling, plus can 
define and work in windows; 
with borders instantly drawn 
around the windows by the 
screen routines, accounting 
programs really look sharpl 

Other V3.2 mods include the 
Stretch Manley routines, 
PEEK(65) February 1982, etc., 
that make the random file 
techniques much better. I 
have added a 

DISK FIND,dev,STRING 

to this random file routines 
which searches all of each 
record so quickly (n9t just a 
certain field in the~ records) 
that the entire buffer is 
searched in a little liss than 
a second. .Then Stretch 
Manley's functions make sure 
the· next track is loaded PDQ 

x x x x x x x x x x x x x x x x 
x DATA PROCESSING x 
x KEY ENTRY x 
x DATA CONVERSION x 
x x 
x 9 - Track x 
x I x 
x x 
x PC--Data--OSI x 
x I x 
x x 
x Mini/Mainframe x 
x ~ 
x ===========~=========== x 
x x 
x New I Used x 
x x 
x OSI - Corona x 
x Nec - Okidata x 
x & X 

x MORE x 
x x 
x Accounting & Business x 
x Systems x 
x x 

ix 612-252-5007 x 
x x x x x x x x x x. x x x x x x 
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9919 REM PT=l --> P$ is alpha 
9929 REM PT=9 --> p$ is number 
9030 REM PT=-l --> end of input 
9040 P$=MID$(A$,P,l),P=P+l,IFP$=' 'THEN9940 
9050 PT=1.IFP$>='9'ANDP$<='9'THENPT=0 
9060 IFP$="THENPT=-l 
9079 RETURN 
19909 POKE56832,l 
10001 PRINT 
10005 PRINT' 
10010 PRINT 
10015 PRINT' 
10020 PRINT' 
10030 PRINT' 
10040 PRINT' 
10050 PRINT' 
10060 PRINT' 
10080 PRINT' 
10090 PRINT' 
10110 PRINT' 
10120 PRINT' 
10130 PRINT' 
10150 PRINT' 
10160 PRINT" 
10170 PRINT 

** Mini-Logo Program Commands ** 

CLearscreen •• Clear video screen. 
FOrward N •••• Move forward N positions (where 0<N<256). 
BAck N ••••••• Move backward N positions (where 0<N<256). 
RIght N •••••• Rotate right N degrees (where 0<N<181). N is 

rounded to nearest 45 degrees. 
LEft N ••••••• Rotate left N degrees (rounded to nearest 45) 
SEtpen N ••••• Set turtle's pen to OSI graphic character N 

where 0<N<256. 
PENUp •••••••• Raise turtle's pen (disable writing). 
PENDown •••••• Lower turtle's pen (enable writing). 
BIg char ••••• Select 32X32 screen (characters are big). 
SMall char ••• Select 32X64 screen (characters are small). 
ENd •••••••••• End Logo program. 

10171 PRINT'--> Note. Capitol letters of command are short entry form 
10300 PRINT 
10310 INPUT' Continue'/A$,IFLEFT$(A$,l)<>'Y'THENRETURN 
10329 PRINT 
10500 PRINT 
10519 PRINT' 
10520 PRINT 

** Mini-Logo Control Commands ** 

19525 PRINT' BYE •••••••••• End this seSSion, return to Basic. 
10530 PRINT' RUn N •••••••• Run Logo program starting with line N. N is 
10531 PRINT' optional. 
10540 PRINT' PO printout •• List Logo program. 
10560 PRINT' SAve N ••••••• Save Logo program N. N can be 1-10 and will 
10561 PRINT' cause program to be saved at track N+29. 
19562 PRINT' Track must be initialized. 
19570 PRINT" LOad N ••••••• Load Logo program N. 
10580 PRINT" FReeze ••••••• Freeze screen. Only 8 bottom lines will 
10585 PRINT' scroll. Use when dOing direct command 
10587 PRINT" sequences. 
19590 PRINT" UNfreeze ••••• Unfreeze screen. All lines scroll. 
19620 PRINT" ZAp •••••••••• Clear Logo program workspace. 
19630 PRINT" HELP ••••••••• Display Logo command descriptions. 
19700 PRINT,RETURN 

* and the search continues. When 
a match is found, pointers are 
left at the start of the 
record so that BASIC can pick 
up the record and plop it on 
the screen in really amazing 
timell Contrast the V3.3 FIND 
which leaves the pointer set 
to the end of the field in 
which the match is foundl? 
What can you possibly do with 
any speed with something so 
dumb? Besides that, my FIND, 
if unsuccessful doesn't give 
an error which has to be 
trapped, etc., etc., but comes 
back with a useful binary TRUE 
or FALSE. Oh well, enough for 
now. As you can see, I have 
little patience for slow rou
tines in a machine such as our 
OSI's which can be very fast. 

The February issue of PEEK(65) 
just arrived, so I will make a 
couple of comments before 
finishing this session. On 
page 10, Rick continues his 
Assembly Class which is quite 
interesting and very good. 
However, he is making a ser
ious mistake that others who 
send in Assembler listings of 
any sort most often do, namely 
he is not using the same 
labels that are used in the 
650 Bible, Software Consul
tants OS65D V3.2 Disassembly 
Manual. This disassembly is 
the best annotated disassembly 
that can be had anywhere, and 
I stressed the point a couple 
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* of years ago in a letter to 
you that all who write in to a 
common-exchange-of-information 
magazine such as PEEK(65) 
should be consistent for the 
good of us all by using only 
those labels. I realize that 
they no longer are in the OSI 
business, but I visited Larry 
Hinsley at his office in 
Memphis in December of 1983 
and he still had a stack of 
those manuals around. He 
would be glad to sell his 
remaining stock, and I have no 
doubt that he would be glad to 
sell the text files for 
printing the whole manual to 
PEEK(65) ~o that all who don't 
have a copy can then purchase 
one from PEEK(65). How about 
that, ED? 

On the subject of Disassem
blies, LeRoy Erickson wrote in 
a letter to the ED a year or 
so ago that he had disassem
bled and annotated a large 
part of the OSI Assembler
Extended Monitor and WP2. I 
wrote to him twice requesting 
he sell me a copy of same and 
received no response. I gave 
up and went ahead on my 
project, which works like a 
charm even though I was flying 
blind at the start. In short, 
I removed the cassette related 
commands from the Extended 
Monitor and put in other 
routines, one of which relates 
directly to Tom Berger's art-

icle on pages 2-8 of th~' 
February issue. This command 
does a "Q" disassembly but you 
specify a starting and ending 
location, and while you ar~. 
seeing the disassembly on the' 
screen, it is also filling 
Assembler workspace with an 
editable, useable source code 
listing. I didn't think of 
the HH idea that Tom uses, btDt' 
it would be easy to change my 
code to make that happen, and 
also to make the . BYTE $FF 
appear instead of ?? In 
other words, I have done in 
machine code what Tom has done 
in his Pass 1 BASIC program. 
There is no problem about 
using this to disassemble the 
BASIC interpreter code, as I 
have another copy of the Ex
tended Monitor. that can be 
called to reside at $A700. I 
think his concept is really 
great for all the power it 
gives in disassembling, especL 
ially with the tables, etc., 
that he builds with the other 
passes. Will you be publish
ing his other programs sooq] 
Enuf for now I -' 

Paul Rainey 
Villa Park, IL 60181 

Paul: 

We have made arrangements with 
Larry Hinsley. The disassemb
ly manuals are now available 
through PEEK(65). For details 
see page 23 this issue. The 
answer to your last question 
is YESI 

You have really aroused our 
curiosity with your othe~ 
mods. Please do let us hear 
more. 

Eddie 

* * * * * 
ED: 

For those who are using WP~ 
6502 Version 1.3 with OS-65D, 
here is a little more insight 
into the default parameters. 

Loc. 

$0225 
$0239 
$0230 

Content 

$05 
$01 
$05 

Application 

Default Printer 
Starting Pg. No. 
Paragraph Indent 

On eight inch disks, WP-6502 
is stored starting on Track 
#5. To make these changes 
permanent boot the system with 
a disk containing the Extended 
Monitor. When the Extended 
Monitor is active, insert the 
WP-6502 disk in the drive and 
enter "ICA 4200=05,1". Now 
the first track of WP-6502 is 
stored in memory starting at 
location $4200. This is an 
offset of exactly $4000 from 
where this code is normally 

• 

• 

• 
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s~ored. Using the "@" func
tion, make whatever changes 
are desired. Save the correct
ed code back to the disk with 
_~LSA 05,1=4200/B". That's all 
"there' is to it. I set the 
printer value to $01 for the 
serial port, the page number 
to $00 for no page numbers and 
the paragraph indent to $~0 

-for'no indenting. Hope th1S 
is useful to some of the folks 
using this fine word proces
sor. 

:-:Hati:.y B. pye 
Lansdale, PA 19446 

OS-O CRASH BOG FIX 

Several months ago, users of 
Gander Software's "The Data 
System" received a warning no
tice about possible crashed 

-hard disk files. The culprit 
appears to have been found in 
OS-U Vl.42 and later. Here is 
the story, but, as this is a 
Stop Press, you will have to 
wait until next month for the 
code for the fix. 

Gander says, "After several 
months of "chasing" it around, 
we are virtually certain that 
we have located a bug in OS-
65U's Vl.42 and later COPYFI 
programs when used with mul
tiple hard disks (we have 
found no evidence of a bug in 
other uses). 

"SYMPTOM: When COPYFlng files 
or systems from "E" to "F", 
and where the "F" is a mirror 
of "E" (in other words, a 
backup), you can end up with 
trashed files on both the FROM 
and the TO devices. 

"CAUSE: Failure of COPYFI's 
machine code copy routine to 
flush and print the last 
buffer sector read, writing it 
back to the FROM device. 
Since COPYFI can pull frac
tional sectors, but writes 
back whole sectors, the write 
to the FROM device will trash 
files. The TO device just 
doesn't get the information 
from that sector written to 
it. However, the next time 
you again back up "E" to "F", 
some of the trashed files from 
"E" will be copied to "F". 

"We at first thought it was a 
problem with DBI's -SCSI dri
ver, used with a SCSI host 
adapter to drive two storage 
devices, "E" and "F". We even 
notified our licensees of 
that, and told them that it 
was O.K. to use COPYFI on OSI 
boxes. We were wrong. 

"The folks at DBI very kindly 
spent considerable time help
ing us look for the source of 

.the _ pr oQlem, and, 
fixed the machine 
added one other 
guard. 

once found, 
code. We 

small safe-

"RESULT: COPYFI now works pro
perly. Isotron, Inc. has been 
alerted. Registered Gander 
licensees of The Data System, 
who anticipate using their 
copy of TDS with multiple hard 
disks, can return their master 
disks to Gander for a fixed 
copy of COPYFI for a $25.00 
handling cha~ge. Until then, 
they shouldn't use COPYFI 
(Menu Selection 81). 

AD$ 
* * * OS-65D V3.2 * * * 

DISASSEMBLY MANUAL 

Published by Software Consult
ants, now available through 
PEEK(65) for $25.95 including 
postage. OVerseas add extra 
postage (weight 160z). Make 
check or money order (in U.S. 
funds, drawn on a U.S. bank) 
payable to PEEK(65), P.O. Box 
347, OWings Mills, MD 21117. 

* * * * * GIVE AWAY * * * * * 
Multi-Strike Printer Ribbons 

What do you currently pay for 
a multi-strike ribbon cart
ridge? About $4.00 each in 
lots of 6? 

We have found a solution that 
may cause you never to use a 
fabric ribbon again. 1) Did 
you know that most all 'multi
strike ribbon cartridges use 
the same ribbon bobbin? It is 
just pressed on ,a different 
size hub and put 1n your cart
ridge type. 2) We have found 
a source of recently outdated 
(yes, many are dated) Diablo 
Hi-Type I cartridges. We took 
the oldest one we could find, 
put it in our NEC cartridge 
and printed this ad. Now, 
honestly, do you see any 
difference? We can't either. 
So we are offering those of 
you who use Hi-Type I, or are 
willing to pry open whatever 
cartridge you are using and 
replace the bobbin, a deal you 
can't refuse. 

Buy one box of 6 cartridges 
for $8.00 and we will give you 
a second box FREE. That's 
66.66 cents a piece or 83% 
off. At that rate, how can 
you lose? Add $3.00 for post
age and handling. Make check 
or money order (in U.S. funds, 
drawn on a U.S. bank) payable 
to PEEK (65) . P.O. Box 347, 
Owings Mills, Md. 21117. Or
der NOW, supply limited! 

* * * .* * 

MUST SELL. Still in original 
wrappings, KEYWORD CP/M Word 
Processor, CP/M v 2.25. Cost 
was $400.00 each. Will sacri
fice $250.00 each, or $400.00 
for set. Reply 'PEEK, Box K, 
c/o PEEK(65), P.O. Box 347, 
Owings Mills, MD 21117. 

* * * * * 
FOR SALE: OSI UTI Board with 
Vortrax, CBT Coupler, software 
& documentation. $200.00 or 
best offer. (Terry) 512-824-
7471. 

* * * * * 
C3C 56K 2-USER OSU/OSDMS/HDM L DUAL FLOPPY, AMCAP LEVEL j 

BUSINESS SYSTEM, 2 HAZELTINE 
1520'5. $4000/0FFER. Paul 
Drummond, P. O. Box 2057, 
Woodland, CA 95695, 1-916-661-
6600. 

* * * * * 
Send for free catalog, Aurora 
Software, 37 South Mitchell, 
Arlington Heights, IL 60005. 
Phone (312) 259-4071. 

* * * * * 
Synthesizer Board for OSI 16-
pin BUS! Eight voices for 
music, sound, and noise syn
thesis. One voice for speech 
synthesis with unlimited vo
cabulary, 4096 pitch varia
tions, and 16 amplitude lev
els. On board provisions for 
3 audio amplifiers with volume 
controls. Requires +5 and +12 
volts. Bare board with As
sembly and programming in
structions: $40.00. Please 
allow 4-6 weeks delivery. 
Order from: HG Interfaces, 
3892 Nth 4th St., Fresno, CA 
93726. 

* * * * * 
48K C8PDF with Intertec In
tertube II serial monitor, two 
8 inch floppy drives, CA10-X 
board with serial printer 
port. Excellent condition. 
CPU and disk cabinets have 
ultra quiet fans in them. 
Disk drive motors have a 
separate power switch so th7y 
can be shut down when not 1n 
use. This machine is very 
quiet! Software included: 
OS65D, OS65D plus assembler 
editor and extended monitor, 
OS65U, DMS (14 disks), WP-2, 
AMCAP, MDMS, Aardvark super 
disk, and copies. Approx. 50 
blank disks. 9 notebooks full 
of documentation on software 
and hardware. All for $600.00 
plus freight. Bob Bernard, 
2253 Ringling Blvd., Sarasota, 
FL 33577, (813) 953-5363. 

* * * * * 
WANTED: C3-B or C3-C in good 
working condition. Also, tape 
back-up. Call Richard (201) 
666-3250 (NJ). 
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HAS YOUR HARD DISK GONE S-O-F-F-T? 
BTl is your Authorized Service Agent for: 

Okidata, OSI and DTO 14-inch disk drives . 

. BTl service includes: 
• Maintenance contracts • Product exchange 
• On-site service • Depot repair 

Over 15 years' computer systems maintenance experience. 
More than 5000 disk drives currently supported in the field. 

For information or service, contact: 
u.s. and Canada 
Greg De Bord 
Sunnyvale, California 
408-733-1122 

COMPUTER SYSTEMS 

Europe 
Victor Whitehead 
Birmingham, England 
021-449-8000 

-BTl 870 W, Maude Avenue, Box 3428, Sunnyvale, CA 94088-3428 (408) 733-1122 
Regional offices in Minneapolis, MN; Ramsey, NJ; Atlanta, GA; Dayton, OH . 
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