
Software Conte 
by Bill Gates 

We started receiving programs 
for the Altair Users Library a few 
months ago, and we are getting more 
and more every day. As the Users 
Group grows and users become more 
sophisticated at programming their 
Altairs, we expect the library to 
grow at a fast rate and become a 
valuable resource for Altair users. 

Though it is not a prize winner, 
the most aesthetic entry was a mem-
ory clear program (#63751) from 
Ronald Keele that is given below. 

0 PUSH H 345 
1 PCHL 351 
2 LXI H 041 
3 0 000 
4 0 000 
5 SPHL 371 
6 PCHL 351 

Load and start at location 2 
with memory unprotected. Every lo-
cation, including 0-6, will be zeroed 
and then the CPU will cycle through 
memory executing NOP's (0). Be sure 
to stop it after this or executing 
the 377's (RST 7) in nonexistent 
memory will eventually move the 
stack pointer into good memory and 
garbage memory. 

OM THE ROAR 
The MITS-MOBILE is a camper van 

equipped with an Altair BASIC langu-
age system. Included is an Altair 
8800, Comter 256 computer terminal, 
ACR-33 teletype, Altair Line Printer. 
Altair Floppy Disk and BASIC langu-
age. 

We launched this vehicle (our 
marketing people refer to it as "a 
unique marketing tool") in late 
April with a test swing through 
Texas. The response was so great 
that we took the MITS-MOBILE to the 
National Computer Conference in 
Anaheim (May 19-22) and spent the 
next three weeks in California where 
we were drawing crowds of 200 plus 
for our nightly seminars. 

Now that we are certain that 
the MITS-MOBILE is viable, we have 
decided to upgrade our seminars and 
tour the entire United States bring-
ing the message of low-cost comput-
ing to thousands of people. 

Our Computer Seminar will in-
clude a seminar on the Altair, BASIC 
language and computers in general 
along with a slide presentation. 
There will also be a question and 
answer session and hands-on demon-
strations as time permits. Each 
participant will receive a three 
ring binder packed full of informa-
tion including schematics and our 
new 24 page catalog. There will be 
refreshments and a door prize at 
each session. (Seminars will be 
held at local motels and hotels such 
as Holiday Inns.) Cost of the sem-
inars will be $9.75. 

During the months of July-
August, the MITS-MOBILE will be in 
the Southeast. Our tentative sched-
ule calls for stops in Amarillo, 
Oklahoma City, Tulsa, Little Rock, 
Shreveport, Baton Rouge, New Orleans, 
Mobile, Jackson, Memphis, Nashville, 
Knoxville, Chattanooga, Atlanta, 
Huntsville, Birmingham, Montgomery, 
Tallahassee, Tampa, Miami, Orlando, 
Cape Canaveral, Jacksonville, Macon, 
Augusta, Columbia, Charlotte, 
Greensboro, Winston Salem, Raleigh. 

We want to be flexible with 
this schedule so that if you are 
able to draw 75 people in your home 
town, we'll add you to the list. 
We'll even go to Hereford, Colorado, 
if the interest is there. 

Following our tour through the 
Southeast, the MITS-MOBILE will tra-
vel up to the Northeast and then the 
Midwest. Everyone on our mailing 
list will be notified of definite 
times and dates. 

The best demo programs I've 
seen for the Altair are the ones 
that control the signals on the bus 
to give musical output. Steven 
Dompier has an article about the 
music program that he wrote for the 
Altair in the People's Computer Com-
pany publication. The article gives 
a listing of his program and the 
musical data for "The Fool on the 
Hill" and "Daisy." All that is re-
quired is an AM radio that sits near 
your Altair. His article gives an 
explanation of how to output differ-
ent notes, spaces and rests. He 
doesn't explain why it works and I 
don't see why. Does anyone know? 

Another music program (#62751) 
was submitted to the library by 
Roger Smith. It involves connecting 
one bit of an output port bit to an 
amplifier through a lmF capacitor, 
and then pulsing the bit repetitively 
to generate an audio tone. 

Once you've assembled a program 
and loaded it into core, it isn't 
easy to relocate the program to an-
other place in pore. If you just 
move the code the CALL, JMP and data 
addresses will still refer to the 
old locations. Randolph Wilhoit has 
submitted a utility program RLCT 
(#611751) that can be used to move a 
program from one location to another. 
It treats everything within a certain 
range as an instruction and modifies 
anything that is an address. Most 
often it will be easier to reassemble 
the source with a new starting loca-
tion, but when this is not possible 
or you want to move something simple 
like a binary loader, this program 
will be handy. As given RLCT occu-
pies locations 0-344, but instruc-
tions are given for relocating RLCT 
using itself. 

SUBROUTINES 

The winning subroutine ($25), 
DBUG #516753, submitted by Harold 
Corbin, is a very useful one. By 
inserting a call to his DBUG routine 
in a program you can find out exactly 
what the state of the machine was at 
that point in your program. His pro-
gram stores all the registers, the 
SP and the top thing on the stack in 
fixed memory locations and then 
loops. By stopping the machine and 
starting it at another location you 
can get DBUG to restore the SP and 
all of your registers and continue 
your program. 

The other winning subroutine 
($15), #527751, is a binary log ap-
proximation routine by Randall Webb. 
He has also submitted a program that 
estimates the standard deviation of 
a list of numbers. 

MAJOR PROGRAM WINNERS 
—see page three— 
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From our point of view, it looks 
as if the computer hobby market is 
going to boom as never before. The 
message I get from the people at 
People's Computer Company, The 
Computer Hobbyist and Creative 
Computing, is that subscriptions to 
their publications are increasing at 
an ever accelerating pace. 

Another computer publication 
about to make the scene is BYTE, 
which is being published by the same 
people who publish 73, the ham radio 
magazine. The first issue is sched-
uled to come out in the middle of 
August with a circulation of 35,000. 
And, by the way, it will feature the 
Altair 8800 on the cover. 

Our MITS-MOBILE (see page 1) 
has given us the opportunity to meet 
with customers and potential custom-
ers and we find their enthusiasm for 
the Altair very gratifying. 

!!!'!LETTER'l0°THE'EDii0R!!!!! 
Here are a couple of program-

ming suggestions which may be of in-
terest to other Altair owners. 

1) An efficient way to establish a 
control counter in a program which 
is already using the accumulator 
(register A) and the memory address 
register pair (H and_ L) for. other 
purposes is to use the B, C, D or E 
register with the decrement register 
(OCR) and Jump if zero or Jump if 
not zero (JZ, JNZ) instructions. 

The desired count is first 
loaded into the selected register. 
The DCR instruction will cause the 
zero flag to be set when the count 
is exhausted and the JZ instruction 
will test this condition. 

Note that the decrement regis-
ter pair instruction (DCX) does not 
set the condition flags and cannot 
be used in this fashion. Also be 
aware that the DCR (E) instruction 
will not cause a borrow from regis-
ter D. 

2) A simple way to indicate "end 
of program" on an Altair without any 
I/O devices (i.e. the basic kit) is 
to use the "interrupt enabled" light 
on the front panel and an uncondi-
tional Jump instruction. The last 
instructions are: 

EI 
JMP (To EI) 

The stop switch can be actuated 
when the light comes on and the re-
set switch will turn it off. (This 
avoids use of the machine hanging 
HALT instruction.) 

T. H. Schmidt 
P.O. Box 9674 
Stanford, CA 94305 

Of course, the Altair 8800 and 
associated products aren't limited 
to the hobby market. The Altair was 
really a smashing success at the 
recent National Computer Conference 
in Anaheim. As a matter of fact, we 
ran out of catalogs and other liter-
ature on the third day of the show. 

The most important development 
seems to be our BASIC language, which 
was announced in the last issue of 
Computer Notes. You can imagine 
what our software contest is going 
to be like when Altair Users get 
their hands on BASIC—which is now 
being shipped. 

As promised this issue of 
Computer Notes contains the list of 
winners for the first software con-
test. We've received some impres-
sive programs considering the fact 
that many Altair owners only have 
256 words of memory. 

The 4K memory boards were late 
going out the door because we weren't 
satisfied with their reliability and 
we made some major design changes. 
The result was late shipment, but a 
more reliable product. 

In the electronics business you 
can^t always anticipate the problems 
that can pop up from nowhere. But 
we do our best. 

An important announcement is 
that Computer Notes will become a 
monthly publication beginning with 
this issue. That means you only 
have until July 25 to make the Aug-
ust software contest. But, of 
course, if you don't make it we'11 
consider your program for the Sep-
tember contest. 

Update Service 
For those who have subscribed 

to the ALTAIR documentation update 
service, the first of the packages 
will be coming out in July. 

Due to various technical diffi-
culties , our documentation to date 
has been in a rather dynamic mode. 
It's beginning to smooth out. 

Because of the delay though^ 
we've decided to make all update 
subscriptions received by the end of 
June effective starting July 1st. 
This means those of you who pur-
chased the service back in January 
or February will be covered through 
July 1976. 

We'd like to thank everyone for 
having patience with us, and we 
greatly appreciate all of the help-
ful suggestions we've received. 
There's a lot more coming up, and we 
hope to keep our documentation in a 
continuous state of improvement. 

Jim Vice 
Tech Writer 

Barbara 

HELLO-HELLO-HELLO-
I bet you were all beginning to 

wonder if you'd ever hear from us 
again. Hopefully all of you who 
have received your 8800 are enjoying 
it by now. 

It seems we are having quite a 
time keeping up with our correspon-
dence. If you have written in with 
technical questions concerning your 
8800, please be patient. We're try-
ing to answer everyone, but we do 
have a stack of letters to get 
through. The same is true with our 
marketing department, so don't get 
discouraged. 

It would be a great help if all 
of our customers would give us the 
name their order was placed under 
when writing or calling in; even 
with repair work. Often the user 
will write in and we have no idea of 
what the file is listed under due to 
the fact that it may have been pur-
chased by a company. As you can see^ 
this can get to be a real hassle 
when you're dealing with a lot of 
customers. Another helpful hint 
would be to include an invoice num-
ber if it is available. When addi-
tional parts or peripherals are or-
dered , we must reference the original 
8800 invoice number. 

Our Altair software library is 
slowly growing, but we do need pro-
grams. If you have written even a 
simple game, send it in. You never 
can tell, you might end up a winner 
in the monthly contest. Also, don't 
forget that you are entitled to two 
free programs from our library with 
each program you send in that is ac-
cepted for the Altair library. We 
will be sending out coupons to those 
of you who have entered programs al-
ready, as soon as we get the library 
off the ground. We are in the pro-
cess of setting up a numerical list-
ing of our software library to 
facilitate ease in handling your 
requests. If you have not sent a 
program in, but would like to order 
one we have in the library, the 
prices will be a nominal copying 
charge only. These prices have not 
been determined as yet. 

Well, I'll be talking to you 
next month. Have a nice Fourth of 
July. 

-Barbara 
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Here is a list of the fourteen programs that have been accepted 
into the library so far, along with a brief description of each. 
Only programs of general interest that required a substantial amount 
of work and were well written and documented were accepted. 

#523751 
Author: Daniel Lovse 
A series of programs that form a 
cross-assembler for the Altair 8800. 
They are written for a PDP-8 running 
under OS/8, and use the PAL-8 
assembler. 

#516751 
Author: George Muttick 
Length: 64 bytes 
RAM Diagnostic Program. It runs 
"continuously until halted by a mem-
ory access error or stopped by 
operator. All RAM locations are 
written into and accessed for all 
256 possible 8 bit data word combin-
ations." 

#63751 
Author: Ronald B^ Keele 
Length: 7 bytes 
Memory clear. 

#516753 
Author: Harold S. Corbin 
Length: 43 bytes 
A debugging routine that when called 
saves the SP, top entry of stack, A, 
B, C, D, E, H, L and all flags ex-
cept carry in core so they can be 
examined. Another entry port re-
turns to the program. 

#521751 ^ . . , _ ^ _ ; ̂  ̂  
Author: Jim Gerow 
Length: About 30 line printer pages 
This program assembles programs for 
the Altair 8800. It is written in 
ANSI standard Fortran IV. The out-
put and input are in either octal, 
decimal or hexadecimal. 

#55751 
Author: Lee M. Eastburn 
Length: 256 bytes 
Binary to BCD conversion. 
Binary number is 3 bytes long. 

#62752 
Author: Lee M. Eastburn 
Length: 256 bytes 
BCD to Binary conversion. 
BCD number is 4 digits long. 
Binary number is 3 bytes long. 

#422751 
Author: Robert Rydel 
Length: 25 bytes, first program 

32 bytes, second program 
Two pseudorandom number generators: 
They use "the multiplicative congru-
ential method for producing pseudo-
random numbers." 
First program: produces 8-bit random 
numbers that repeat every 64 numbers. 
Second program: produces 16-bit ran-
dom numbers that repeat every 2***̂  
random numbers. 

#611751 
Author: Randolph C. Wilhoit 
Length: 228 bytes 
This program makes a copy of a pro-
gram in memory at specified loca-
tions and adjusts internal addresses 
in the program to correspond to the 
new location. There are options to 
make a copy of the program with no 
changes, to take the upper and lower 
limits from registers or the stack, 
to adjust memory references in a 
program without relocating it, and 
to adjust memory references from a 
group of specified instructions only. 

#429751 
Author: Martin C. Beattie, M.D. 
Length: 102 bytes 
Game program that plays the follow-
ing game: 
There are 15 chips. Each player 
takes 1,2 or 3 and the person to Y. 
take the last one loses. The num-
bers 3 and 15 can be set as desired. 
Either player or computer goes first. 

#519753 
Author: Martin C. Beattie, M.D. 
Length: 111 bytes 
Game program that plays the game of 
NIM: 
Arrange any number of chips in any 
number of rows. Each player may 
remove any number of chips from any 
one row. The person who takes the 
last chip wins. 
Program Limits: Up to 10 rows of 256 
chips each. Either player or com-
puter goes first. 

#527751 
Author: Randall K. Webb 
Length: 40 bytes, first program 

19 bytes, second program 
26 bytes, third program 

First program: estimate of the stan-
dard deviation of a list of positive 
numbers. 
Second program: approximation of 
binary logarithm 
Third program: bit reversal of a 
word. 

#519751 
Author: Dr. Oscar Goldman 
Length: 48 bytes 
Forms an 8-bit "maximal length shift 
register sequence" which "consists 
of the 2^ distinct words ... arranged 
according to the following rules: 
The first word is 000 and each word 
is constructed from the previous one 
by first shifting left one place and 
then filling the vacated right-most 
spot with a 0 or a 1." 

Continued f ran Page One... Software winners 

For first place ($50) there was 
a tie. The winning major programs 
do not run on the Altair, but are 
something many Altair users will find 
handy. One is an ANSI standard For-
tran program written by Jim Gerow 
that assembles 8080 programs. It 
creates a well formatted listing 
file and the format it takes its in-
put in is very close to that of both 
the MITS and Intel assemblers. For 
very large programs or for people 
without much memory, 'cross-assembly' 
(using another machine for assembly) 
is a must. It can also save time to 
use a large machine that has numer-
ous utilities and high speed disks. 

The other $50 winner, #523751, 
is a PDP-8 cross-assembler written 
by Daniel Lovse. It uses PAL8 by 
purging all the PDP-8 instruction 
names and defining 8080 instructions. 
This PAL8 listing file is edited to 
make an 8080 listing file. Complete 
listings and documentation are pro-
vided. The second place winner 
($25) will please the '2 56-word mem-
ory club.' It is a NIM program 
(#519753) written by Martin Beattie, 
M.D. It uses the switches for input 
and lights for output. The computer 
can be beat by perfect play, but you 
have to be smart about when to go 
first and when to let it go first. 

The.third place winner ($15) 
has the best documentation and com-
menting of any of the entries. It 
is a RAM diagnostic program (#516751) 
written by George Muttick. If you 
suspect memory problems, this pro-
gram will be very useful for testing 
your system. 

S o f t w a r e C o n t e s t : 
Members will be encouraged to submit programs tor the 

A/ta<r L/brary. These programs will be one of two categories: 

A. Subroutines, and B. Major Programs. All programs will be 

screened and tested by MITS. 

Once a program has been found to be acceptable, it will 

be included in the A/ta/r library and a description of the program 

will be printed in the User's Club newsletter. The author of the 

program will be entitled to a free printout of any two programs 

from the A/taif library. 

There will be prizes awarded to the authors of the best 

programs. The prize for the best "major program" (announced 

in each newsletter) will be $50.00 credit toward the purchase of 

an A/ta;r or A/ta/r options. Second prize will be $25.00 credit and 

third place will be $15.00 credit. The author of the best "sub-

routine" will receive $25.00 credit. Second prize for a "subroutine" 

will be $15.00 credit. 

A grand prize of $1000.00 credit will be awarded each year 

to the author of the overall best "major program" A prize of 

$250.00 credit wil l be awarded to the author of the best 

"subroutine" 

MITS employees and their families will be encouraged to 

be members of the A/ta/r User's C/ub, however, they will not be 

eligible for prizes. Contest void where prohibited by law. 

#62751 
Author: Roger L. Smith 
Length: 43 bytes 
This program plays music through an 
amplifier connected with a capacitor 
to an output port. Include 96 byte 
sample song. 

Note: When you submit a program make sure 
that it is legible (type written preferred), 
For machine language or assembly language 
programs, submit (from left to right) a 
tag (optional), mnemonic, address, octal 
code and explanation (optional) for each 
program step. 


