ALTAIR
CONVENTION

by David Bunnell

By the end of Jamuary, 1976, it
is hoped that METS will be in its
new facility near the Albuquerque
Afrport. Internal construction has
been in prograss for several weeks,
and plans ¢all for moving the pro-
duction department before Christmas.
Administrative departments will move
during January,

In connection with this move,
there will be a combined cpen=house,
World Altair Computer Cenvention,

tentatively scheduled for March,
1976, All Altair owners will be in-
vited to attend this conventicn,

While formal plans for this
convention have not been finalized,
an outline of this event ¢alls for a
weekend of seminars and demonstra-
tions. The seminars will be con-
ducted by MITS engineers and software
writers and will cover a wide range
of topics of interest to Altair users,

Hobby clubs and individwal Al-
tair owners are asked tc bring their

BYTE Sponsors ACR

Users and manufacturers of audio
cagsette data recording -hardware at-
tended a symposium sponsored by BYTL

- magazine in_Kansas- Qily, Missouri on

' Wovember THh-and 8¢R, 1975, The pur-
pose of the meeting was to investigate
the varicus methods of recording data
on audic tape and to make a vecommen-
dation on the method that would meet
the requirements of a low cost, reli-
able system for interchangs of tapes.

Those In attendance included
representatives of BYTE magazine,
Popular Electronics, MITS, Processer
Technology, SHTP, Godbout, The Com-
puter Hobbyist, Pronetics, LGC and
Sphere.

The first portion of the meeting
was concerned with the minimum re-
quirements of the cassette recorder,
It was found that speed tolerance was
the biggest variable, with speed var-
fance as large as 110% possibla.
Minimum frequency response was sei at
500Hz to 3KHz *3db bandwidth, which
is easily attained by wost low cost
cassette recorders. Other parameters
such as start/stop tiwe, remote con-
trol and tape characteristics were
digeussed. It was agreed that the
standard should include provisien for
remote start/stop of the tape recorder,
and that low noise sudio tape (not
bargain pack tapes) should be used.

The next part of the meating
concerned the bit format for record-
ing data. The format decided upon
was a UART style, 1l-bit word to be
recorded at 300 bits per second (300
baud). The ll-bit word consists of a
start bit {logic @), eight data bits,
and at least two stop bits (logic 1).

Standards Meeting

The rest of the meeting was
sgpent primarily on discussioen of med-
ulation techniques. Of the methods
presented, there were three main
groups. One was pulse medulation
{The Computer Hobbyist, Tarbelil),
which has the advantage of high data
density and data rate, but the disad-
vantage of movre complex hardware. A
second type of modulation considered
was the HIT system (Processor Tech-
nology, Popular Electronics). It was
decided to be too software dependent
and possibly amplirtude semsitive. The
last group of techniques discussed
Has frequency modulation, including
the 109 type (MITS, LGC) and the Lan-
caster method (SWTP, Pronetics).
Frequency modulation has the advantage
af hat simpler hard » without
being software dependent. The meet~
ing soncluded with an agreement to in-
vestigate the Lancaster methed as the
possible modulation standard for hob-
bylst and user interchange. {The Lan-
caster method uses 24008z = logic 1,

and 1200Hz = legic § with the advan-
tage of being synchronous with UART
¢lock inputs,)

Altairs to Albuquerque for demonstra-|
tion purposes. Prizes worth several
thousand dollars will be awarded to
the best demonstraticns in each of
ap yndetermiped number of catagories.
(We will be looking for unique ap-
plications as well as well-developed
traditional applicatioms.)

Since the new HITS plant is
located close te the Albuquerque
Ajrport, it will be very convenient
for out-of-town Altair users to at-
tend the convention. Hotel reserva-
tions can be made at the Albuquerque
Airport Marina Hotel across the
street from the terminal building,
and from there to the factory it Is
just a short walk.

Once a definite time table has
been established for the flrat WACC
{World Altair Computer Convention},
all Altalr owners will receive a
schedule of events and a personal
invitation. Attendance te the com=
vention will he free, and in addition
to prizes for the best demonstrations,
HITS will provide deor prizes and at
least one free luncheon.

People who heve suggestions for
this confarence are asked to address
their letters to: WACC/MITS

2450 Alamo SE
Albuquerque, NH
87106
Attention:
bavid Bunnell

With the help of the thousands
of Altair users, it is hoped that
this convention will become cne of
the most exciting computer conven-
tions ip the industry and that it
will become an annual avent.
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Across the BEditor's Deslc

by David Bunnell

4s I recall, the last issue of
Computer Notes was the October issue
and you got it around Nevember L3,
Right?

This issue of Computer Notes
should logfcally be_tﬁg-ﬂm_
issue, however, if you get it before

1876, the December issue won't ar-
rive until February,

Therefore, this issue of Compuy-
ter Notes is the Holiday Issue.

How, that should make a lot of
enge.

However, doesn’t that mean that
people who paid $90 to be membens of
The Altair Users Group will get one

less issue of Lomputer Notes befova
their subscriptlon mms ouey Ho.
Effective upon the arrival of
this Issue, you avtomatically have a
oné-year subscription. Even if you
subderibed back in July, your sub-
seription now begins with the coming

Japuary issgne (wa've got cup fingers
crossed),

Hopefully, we will leara to he
more punctual with this publicatfeonm,

I think you'll find our Holiday
Issue well worth the wait, Included
are two four-page ingerts from Byte
Magazine and Creative Camggtigg.
TEese Thasrts were prepared entirely
by the respective staffs, as wag the
PCC insert in October's C/N, and I
hope they give you an idea about what
these two publications are about.

Lreative Computing is published
by David W, AKL, who 1;11 my opinicn,
is the best weiter in the "popular"
computing field. It is aimed pri-

wmar{ly at the educational market,

Byte Magazing, which I reviewed
in Saptg'nseris T/W, is aimed at the
hobby market. There have been re-
cent changes at Byte and T see thesza
changes as resnlting in better edi-
tordal content.

Both publications are excellent
and since they have completely dif-
Ferent editorial slants, I would
recommend that the serious "eomputer
freak" subscribe to both,

Another magazine trying to make
it on a national scale is Interface,
which is published by the Southern
Ca!.ifomiu Computer Souiety. They
have a long way to go if They want
to campete effectively with Byte and
Creative Computing, but I understand
Thelr Fimse Tssuoits going Lire mor
cakes. This issue features the two
Altair computers on the cover in a
stunning painting by Kim Behm (the
artist who drew the "Cpeated by Man"
illustration}. A list of articles
includes: “Toward the design of &
Micro-cperating System,” "Teleprinter
HMaintenance/Repain/Preventative
Maintenance ," "Altair Switch Memory
"1+1=202" and "Soup Up Your T.v,
Typewriter."

Enjoy this Issuz of cumsuter*
Notes, and have a tappy holiday.

Atlanta Ares Mierocomputer
Hobbyist Ciub

Jim Dunion, President

421 Ridgecreat Rd.
Atlanta, GA 30307

{404) 373-8990

Meetings are held the last Wed.
of each month, 7:30 p.m., at
The Calhoun Co.

6000 Peach Tree Rd,

Atlanta, GA

Computer Hobbyist Group of
North Texas

Bill Fuller

(214} 6ul-2909

Nail Ferguson

(817) u461-2067

Lannie Walker

(817) 2un-1013

The Amateur Computer Group

of New Jersey

Sol Libes

(201} 889-2000 {day)
277-2063 {ave)

George Fischer

(212) 351-175)

20 Palms California Area aroup
has changed the contact phone
nupber and address to:

5gt. Wesley Isgrigg

74055 Casita Dr,

2% Palms, CA 92277

{714} 367-6996

Homebrew Computer Club
Robert Reilling, Editor
183 Thompson Square
Mountain View, CA 940u3

HP-%5 Useprs Club

% Richard J. Helson
2341 W. Camden Place
Santa Ana, CA 92704

UCLA Computer Club
3514 Boelter Hall
UCLA

Los Angeles, CA 90024
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San Diege Club

% Gary Mitchell

Box 35

Chula Vista, cA 92012

New Coding Form

The Users Group Library has a
new Coding Forw for program submis-
sion that iz mueh more efffcient than
our old form. A sample copy of the
nek form i3 enclosed == ir ponsists
of a cover sheet (to give pertinent
information about the program) plus
an additional sheet of program list-
ing space. Coding Fortis are pur-
chased from MITS in batches of 50.
When you order the new Coding Forms,
please specify how many gover sheets
you want included in that batoh,
(0ne cover sheat for each program to
be submitted.) If yeu still have
copies of the old form, feel free to
usé them up before ordering tha new
one.

Programs submitted to the Users
Group Library become available to
other members much soconer when our
codiag Form is used, The entry rules
for the Softiare Library are as fol-
lows; your cocperation in following
these rules will be greatly appre-
ciated.

In opder that programs can be
reproduced for distribution to
other Altair owners, they should
be typewritten using a pibbon that
produces fairly dark type. It is
desirable that assembly language
and machine language Programs be
submitted ot offfcial Coding Fortis
or topies of such Forms, Coding
Forms are available from MITS at
$2.00 per 50 to cover printing,
pestage and handling.

AlL entries should be on
& 1/2" x 11" white paper. Tele~
type printouts and Xeraw copies

are not acceptable,

C/N Delivery Dates

I've had quite a few letters
and calls regarding the delfvery of
Computer Notes. Perhaps it will help
if I ocutline exactly how we mail
Computer Notes to different areas:

I, Bulk Mail
A, Any address with a zip code
1. United States
2. AFO
3. FPo

II, Third Class Mail
A. Canada
B. Mexioo

IIT. Air Overseas Mafl (AQ)
4. Countriss overseas

_ o+,
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Ramplings from Ed Roberts

by H. Edward Roberts,
President, MITS

This i3 a continuation of my
randoi ramblings concerning the small
computer fndustry, the Altalr and
MITS, T1f you have any comments on
any or all of these subjects, please
write me.

PROBLENS;

The 4K memcry cards are still
in & heavy back order sitvation. The
majoricy of tha 4060-2 (4K RAM chips}
we have receivad in the last few
menths have been diverted to replace
the 2604's which were ahipped in
August. There are now twn shifts
operating in the Repair Department
in order to eliminate this problem,
If you have a new order for 4K mem-
ories or If yoo have a 4K board at
MITS for repair, please bear with us
Eor the next few weeks,

PHILOSOPHY:

There are a number of guestioms
raised each month concerning the
Altair design philosophy, Therefore,
starting with this issue I will
specifically discuss the most common
anes,

1) FRONT PANEL READY: The
front panel ready provides an active
pullup o the system ready line.
Therefore, in the run mode if a bus
card pulls the ready line low it
must fight the fromt pamel pullup,
this 1s an Intentlonal design and
does not create any problems. (Ine
cidentally, a check of the Signerie
data manual on the 8797 will show
that this is an acceptable condi~
tion.) Bevertheless, 1f you are
concerned about this, move the PRDY
line to the XADY Line on the system
bus wiring from the front panel,
That is, move the wire from pin 72
te pin 3 coming from the front panel
harness. The XRDY was designed into
the system ko allow for & simplified
DMA which is no longexr used by MITS,
One mod which has been suggested is
move the PRDY line ot each card eo
Pin 3 on the card, don't do it.
This will cause major conflicta 4n
the system if additional peripherals
are added, Some of them are looking
for a PEDY from other system cards,
If you ars using a non=Altair card
that uses the ready line, meke sure
it 13 connected to PRDY and net XRDY.
For that matter, den't use any modi-
fication in your system if fr doesn’t
appear in Computer Notes or another
MITS publication,

2) POWER SUPPLY: Thete have
been a number of gqueations raised
concerning the power supply uwsed in
the Altair. The basic Altair ia
shipped wich a transformer which
is rated at &Y and 8 amp, Lt turns
out that in practice if the current
load exceeds 3-4 amps (6-8 Altair
cards) the unregulated bus voltage
drops to the point where local regu-
larion by the 7805 is marginal., But

if you have a system which contains

6 ot more MITS cards, we will provide
you with & higher voltage transformer
at no cost, Due to the heavy 5 volt
current requirement of some of the

4K static memory cards {discussed

in previcus issue} you may rum out
of voltage with as few as 4 cards in
the system. The rectifier in the
power supply {3 tated at 10 amp,
Which ia 207 ¢ver the maximwym current
required by a fully expended Altair
uaing MITS cerds, {,e., .5 amp
average per card and 16 cards. The
higher volrage transformer should
net be used in small systems, i,e,,
under 5 cards, because it places an
unacceptably heavy thermal load on
the 7305's.

Another point rafsed about the
power supply is why didn't we use
the lower cost single regulator for
the whole system, i,e., not use card
regulation. There are two primary
reasons: (a) the on card regulation
significantly improves system moise
immnity (b) and wost important a
castrophic failore in a single regu-
Lator system could destroy literally
thousands of dollars worth of
components.

3} CARDS; There ara two com-
meghs kaised concerning the DC cards
used in the Altair. Some carda in
the earlier Altairs did not have gold
fingers, of course all Alcafr cerds
produced tecencly have gold Eingers,
Contrary to pepulsr opinion the gold
has more esthetic value than practi-
cal value, If you have an early
Altair board which doesn't have gold
fingers, effective immediately you
have a 5 year warranty an the
fingers,

A valid eriviciam that was made
concerning early Altairs was related
to the 1/16" thick motherboard,
While this motherboard didn't create
an electrical problem, it wasn't
tigid eoough to support the card
guides properly, in a word it was
sloppy, Of course, all the later
Altairs have 1/38" mothexboards, Tf
you have an early Altair and if you
ara willing to remove the edge
connactors from your mother cavd,
let mo koow snd we will send you a
new 1/8" cavd free!

Next monch T will discuss othar
commonly asked gquestions or eritleism

PROCESSOR COMPARZSON:

I have been asked by a number
of people the results of gur MPU
{microprocessor unit} evaluations,
We have probably had more experience
in designing gemeral purpose MPU
hardware and software than any other
group in the world. Therefore, our
evalyations may be useful and hopes
fully interesting te anyone favelved
with small computers, I'm sure it
goes without aaying that we have a

very active intermal program con-
cerning evsluation of all HPU's,
Since we have no ties with IC manu=-
facturers, our evalvations are
essentially unbiased, Unforiunately,
non disclosure agraements prevent us
from discussing some of the newer
unannounced MPU's. The following is
a list of the procsasors which we
have evalvated in detail,

Intel 8008, 8080, 4004, 4040
Hotorola 6300

M0OS Techmology 6500 series
National PACE, IMP 8
Falrchild F-&

in order to keep this evaluation
shotrt I have reduced our internal
criteria to the following major
ftems:

1) Degign Compiexity of CPU -

this is important only to the manu-
facturer and to the home brewer.

?) Hardwsre Flexibility - this
iz a measure of the Elexibilicy of

the syscem to interface to other
herdware.

3) Memory Efficiency - a

measure of how efficiently the
fystem uses memory particularly
impartant :rum & cost standpoint,

4) Power of lnstructjon Set =

all measure of software power must
be dome on the basis of relatively
large software packages, small or
singular routines tell nothing
about gystem power.

3) Overall System Speed - this

Ls 2 meagure of Loth hardware and
software speed,

6) Availability of Seftyare -

a measure of which systems have the
largest amount of manufactyrer
gupplied softwara,

7} Reliability of Primary

Y¥endor and Number of Second Sources -
thig will give an indication of the
availability of new software and
compatibie hardware,

8) Qverall System Speed -
this is really che best single

measure of system performance,
but is only applicable whem Te-
lated to large real-world softe
ware packages, we use BASIC as a
comparison. The following is a
thumbnail chart,

——Convrvees FHeE F—
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Ed Roberts, TITIY
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There sare several things that o @ m m t TReligbility of Vendor
ate apparent Erom the evaluaticnm, ™ m = o m @ |sultabllity as a G.P.
The 24 bit byte oriented processors Processor
are in ganarul(superior to the 16
bit processor {PACE, the IMP 16 is -
not even in contention), The "old" g N g:z:ue“
8008 is almost as good a processor F a Fair
from a general standpoint than some P - Poor
of the newer processors, of course,
it is significantly atower. The
8080 is still che most powerful criticism L5 very gratifylng La the btaud rate, Of course, the display

single chip LSI processor avallable
but the 6800 fs certainly good
competition. As a matter of fact
in simple minimal systems the 6800
is preferred due ro the simplicity
of interfacing, it is the logical
choice for someone who is planning
to homebrew a small system, If you
are interested in a move detailed
report oo our evaluation, let me
koow and we wilt write a full and
complete articie on the subject.

CLUBS;

The majority of the computer
clubs that exist today are a result
of the catalyst provided by the
HITS zoad show. We are very lnter-
ested in continuing to provide what-
ever assistance we can to clubs. At
the present time our typical custo-
mer is relatively sophisticated in
terms of general electronics taechnos
logy and/or software, but the vast
majority of the potential customers
in this hobby are not sophisticated.
These new people are certainly
needed by MITS and cther manuface
turers and their volume will bene-
fit aeither directly or indirectly
everyone in the hobby. A large
pexrcentage of the sducation and
assistance getting these new groups
up and runeing will have to come
from the clubs, there ias no other
place, Ovr present efforts with
the van only seratch the surface,
incidentally the present van show
i3 a basic technical presentation
aud not & salea pitch, We are
ackively working on a number of
different courses which may prove
useful te many of the clubs,

Any club which would like teo
hava a technical group from MITS
come to their meating, please lat
me know and we will be there, If
you would like an equipment demon-
stration and/or sales pitch we have
representatives and dealers scats
tered all over the country who would
love to have the oppertunity to
attend your meetings.

BARANOT At
I have received a nuwber of

lettars from readers of this publi-
cation concetning our counter acttack

sense that it indicates that our
typical customer is more than so=
phisticated enough ta establish the
attacks on MITS and the Altair

for what they are, Therefore, in
the future we will address these
sort of comuents only im Tesponse
to latters you send us and in the
general design philogophy section
of this column.

HEW PRODUCTS:

As I indicated Llast month as
a general rule we will not Telease
information cm new products until
they are preduction teady, But
there have been some inquiries
concerning the -2 and -II designa-
tion on some of the newer cards
produced by MITS, Cards designaced
in this wey are designed to be
compatible with the until nesi’
unannounced Altair II. Let me just
say the Altair II will be at least
as revolutionary as the original
Altalr was when Lt was introduced.
A1l -II cards have downward compati-
bility with the Altair 8800 gystems,
non-1I cards probably won’t intex=
face with the Altair 1L,

Another product which has get=
ten a good bit of unintentional
publicity is the MITS CRT graphics
terminal, This is a product that
has been under active development
for more than two years. Because
of the grest amount of interest in
this product let me break my owm
rule and give you scme preliminary
data.

PR

In the alpha display mode it
will present 80 chavacters per line,
4 Llines per page. Up to 32 pagas
can theoretically be stored within
the machine, There are two graphic
modes, in the low resclution mode
there are 236 x 236 elements. Any
nunber of graphics pages and alpha
pages may be interlaced and dis=-
played under reel time software
contrgl, The brightmess of each
Erame in an interlace mode may be
controlled, Control logic allows
the system to be used with a stan-
dard ¢olor monitoxr if desired, i.e.,
full color graphfcs and alpha
numerics are possible.

data transfer rate between

aad FP ta ar mafn frama

The

(LI I

David B.
528 Carr Ave.
Rockville, MD 20850 Houston, TX 77027

has upper and lower case capability,
black on white and white on black
ant any of the other things you
would expect in a terminal of this
quality. The cost of this system
will be significantly greater than
the T=V typewriter type of display,
but the capability will be much
greater,

Qur internal scheduling ecalls
for shipments to begin in February,
but you know how that goes, Never-
theless, we will mot accept oxders
on this product yet, but if you
would like to reserve a unit pending
firm pricing and delivery schedules,
write & letter to Barbara Sims and
she will assign you a slot io
production,

PUBLICATTONS; - -

We have mentioned the Computer
Hebbyist in previcus issues of
Cooputer Notes, but I feel that it
is sweh a valuadle publication for
the serious hobhyist it should be
considered required teading. You
can cbtain a subscription by writing
to the following address:

The Computer Hobbyist
Post Office Box 283
Cary, MNorth Carolima 27511

Please send any comments oI
suggestiona to me directly at MITS.

Highest, regards,

Porter Jim Gerow

2525 MeCue #2143

‘Peter Jarvis

10545 Ashworth M.
Seattle, WA $8133
Jerry K, Kozelsky

5711 Sarvis Ave. Suite 502
Riverdale, MD 20840
Jack J. Keith

3435 Mansfield Rd.
Palls Chureh, VA 22041
0lin A. Willlams, Jv.
RTY Tonw N,



continued

Thers are several things that
are apparent from the evaluaticun,
The 24 bit byte oriented processors
are in general auperior to the 16
bit processor (PACE, the IMP 16 is
not even in contention). The "old"
8008 is almost as good a processor
from & general standpolnt than some
af the uewer processors, of course,
iv 13 significantly slower, The
8080 i3 still the most powerful
single chip LSI proceaser available
but the 6300 is certalnly good
coapetition, As a matter of facc
in simple minimal ayacems che 6800
is preferred due to the simplicity
of incerfacing, it is the logical
cheice for someone who is plamning
to homebrew a small system. If yow
are interested in a more detailed
report on our evaluation, let me
know and we will write a full and
ecomplete article onm the subject,

CLUBS:

The majority of the computer
elubs chat exist today are a result
of the catalyst provided by the
MITS road show, We are very inter-
ested in continuing to provide what=
ever assistance we can to clubs, At
the present time our typical custo-
mer is relatively sophisticated in
terms of general electrenics techno-
logy and/or software, but the vast
majority of the potential customers
in this hobby are mot sophisticated.
These new people are certainly
needed by MITS and other manufac=
turezrs and their voiume will bene-
fit either directly or indirectly
everyone in the hobby. A large
percentage of the education and
assistance getting these new groups
up and running wili have to come
from the clubs, there iz uo other
place, Our present offorts with
the van only scratch the surface,
incidentally the prasent van show
is a bhasic techniecal presentation
and not a sales pitch, We are
actively working on a number of
different courses which may prove
useful to many of the alubs,

Any club which would like to
have a technical group from MITS
come to their meeting, please let
me know and we will be there, If
you would like sn equipment demon-
stracion andfor sales pitch we have
tepresentatives and dealers scat=
tered all over the country who would
love to have the apportunity to
attend your meetings.

BARANOTIA:

I have received a number of
letters from readers of this publie
cation concerning owr counter attack
of the armchair experts and othera.
The majority of those letters have
been critical in the sense chat they
aeem to say we are wasting time
attackir~ these characters. This
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criticism Ls very gratifying {n the
sense that it imdicates that ocur
typical customer is more than so=
phisticated enongh to establish the
attacks on MITS gnd the Altair

for what they sre. Therefeore, in
the future we will address these
sort of comments only in response
to letters you send us and in the
general desiga philesophy acction
of this colomn,

NEW PRODUCTS:

As I indicated last momth ag
a general rule we will oot telease
information on mew products until
they are production ready, But
there have been some inquirles
concerning the -2 and -[I designa-
tion on some of the newer cards
produced by MITS, Cards designated
in this way are designed to be
unaonounced Altair TE. Let me just
say the Altair IT will be at least
a8 revolutionary as the original
Altair was whee it was introduced.
All +II cards have downward compati-
bility with the Altair 8800 systems,
non-17 cards probably won't inter-
face with the Alcair II.

Another product which has got-
ten a good bit of unintentiomal
publicity is the MITS CRT graphics
terminal., This is a product that
has been under active development
for more than two years. Because
of the great amount of interest in
this product let me break my own
ryle and give you some preliminary
data.

In the alpha display mede it
will preaent 80 charactexs per line,
24 lines pex page. Up to 31 pages
can theoretically be stored within
the machine. There are two graphic
modes, in the low resolution mode
there are 256 x 256 elements. Any
number of graphics pages and alpha
peges may be ioterlaced and dis=
played under real time software
control, The brightness of each
frame in an interlace mode may be
controlled. Comtrol logic allows
the system to be used with a stan-
dard color wonitor if desired, i.e.,
full color graphics and alpha
numerics are possible,

The data transfer xate berween
display and CPU is at main frame
speeds, that is it should be possi«
ble to update the display at
approximately 100 K byte rate,
this i{s equivalent.te a 1,100,000

David B, Porter
526 Carr Ave, B
Rockville, MD 20850 Houston, TX 77027

baud rate, ©Of course, the display
haa upper and lower case capability,
black on white and white on black
and any of the other things you
would expect in a terminal of this
quality, The coat of this system
wiil be aignificantly greater than
the T=V typewriter type of dlsplay,
but the capability will be much
greater.

Oux internal scheduling calls
for shipments to begin in February,
but you know how that goes. Never=
thelesa, we will not accept orders
on this preduct yet, but if you
would like to teserve a wait pending
tirm pricing and delivery schedules,
write a letter to Barbara Skms and
she will aasign you a slot in
production,

PUBLICATIONS;' - -

We have mentioned the Computer
Hobbyist in previous issues of
Computer Hotes, but I feel that it
is such a valuable publicatiom for
the serious hobbyist it should be
considered required reading. You
can obtain a subscription by writing
te the following sddress:

The Computer Hobbyist
Post Dffice Box 235
Cary, North Carelina 27511

Please send any comments or
suggestions to me directly at HITS.

Highest, regards,

Jim Gerow
2525 HcCue #243

Peter Jarvis

10545 Ashworth M,
Seattle, WA SB8133

Jerry K. Kozelsky

5711 Sarvis Ave. Sulte 502
Riverdale, MD 20840
Jack J. Keith

3435 Mensfield Rd.

Falls Church, V& 22041
0lin A, Williams, Jr.
2871 Teny Dr.
Lawrenceville, GA 302u5
James T, Mattley

5417 Fernhurst Ave.

Parma Heights, OH L4l130—
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A7y Service Dep?.

The only difference in A0 and
Air Mail is that the flap is taped
rather than sealed for inspection
purposes. It is fmpossible for MITS
to take special requests for air
mail due to the large amount of mail-
ing we handle at one time. In the
past, Computer Notes has usually been
mailed arcund the 20th of the month.
Aftep the first of the year, we will
try to start mailing a little earlier
in the month. If for some reason you
are not receiving your newslettap
withln approximately three weeks from
the date it is mailed, then perhaps
you should check with me.

Change of Address

When a school or company pur-
chases the Altair, the seld-to ad-
dress is used for our menthly mail-
ings. If this is the case with you,
and you would like to change the
monthly mailing address to come di-
rectly to the user, drop me a post
card with the purchasing name, 8800
order number and new address ineluded.
I will see that the mailing label is
changed. Tf you mail oy call in a
change of address, please note that
you are an Altair owner or user,

C/N Subscriptions

For seme reason many of our
customers think that the return of
their warranty card initiates the
subscription to Computer Notes, This
is not true; your subscription bagins
in the month we ship your 8800 or 68O
To you. Those oustomers with a com-
puter printout invoice are Immediately
on the maiiing list. Those customers
who receive a white (7" x 8 1/2") in-
volee are put on our mailing list
when their Altair Is shipped. The
same is true with time payment cus-
tomers. If you purchasaed from one
of cur representatives or retail
stores, then we add your name to our
mailing list when we receive word
from them.

ordinarily, your membership in
the Users Group will end in a year's
time {in the same month you ordeved
your equipment). However, since
there have been delays in getting
Computer Notes out on a regular basis,
no subscription will end unti) January
1977. This means If your ordeved an

Altafr this year, your membership ie
good through December of next yean.

Invoices

our invoicing has bsen changed
to & new system which has caused a
small amount of confusion to some
customers. When you receive equip—
ment from WITS, you will have a pack-
ing slip enclosed called our MITS
order, A few days later you will pe-
ceive a MITS invoice for this equip-
went. Please note on the invoice how
your order was paid for. If you
have prepaid the order, this invoice
is for your records anly. If your
company is on a net 30 basis, the
inveice is for payment, Hopefully
this will clear up the confusion.

Classified Ads

A classified ads section is be-
ing introduced te ocur newsletrer this
month. Anyone who would like to ad-
vertise equipment for sale or Trade,
or has a want ad to place, should
send a postoard To my attention with
all the necessary information.
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oontributed by Thomas D. Thomas
Halem, Gregon

Part 1
Preblem Definitfon: Sue has 6 times as many apples as Joe. Fred has half as

wany apples as Sus. Joe has 4 fewer apples than Fred. How many apples
has Mary, if she has 5 more than Sue?

1. Define the number of apples that Sue haa, in
terms of the wumber that Joe has, from the
problem definiticn.

2. Define the nusber of apples that Fred has in
relation to Sue, from the problem definitien.

3. Define a relationship between Fred and Joe,
from steps 1 and 2 above.

4, Define the relationship between Fred and Joe,
from the problen definition.

S. Substiturion for simultaneous solution of
steps 3 and 4 above.
6. Joe has 2 apples, from step 5,

7. Sue has 12 apples, from steps L and 6 above.

8. Relationship of Mary to Sue, frem problem
. definition.

9. From steps 7 and &,

Part 2

Discussion:

We are ready to ask ourselves, why flowchart at all? Feom the previous
example, we see that Flowcharring fomces us to clarify our thinking, by
translating our solutions intoe a step-by-step procedure. Secondly, we bave
stated the probiem, and its aolution, in a language that is more universal
than mwost programming languages.

We see then, that Flowcharting:
1. Helps us to formulate our solutions
2. Helps us to conmunicate our solutions to others.

As an example, let us communicate the solution to a data processing fob
to our employee, the programmer,

First, we define the problem:

4. Define the ioput informaticn (data deck).

B, Define the output information (report).

C. Define the tools (language, computer, ete.).

Secend, we communicate the gemeral form of the solution in the form of
the solution's flowchart:

PROGRAM
{SORT)

INPUT DATA

SORTED RPG PROGRAM REEQRT PAGE

DATA

Notice that the problem’s solution is immediately clear, from the above
flowchart, and that the programmer should have no difficulty in understanding
what is wanted by his superviser, That is, the input data is to be sorted
and printed in report form, by two different programs. This simplistic flow-
chart may seem to add little to the understanding of the problem statement,
However, look agaln at page 1, and compare the problem statement to the flow-
chart, to ~=e that the flowchart may often tremendously ¢larif'- a problem
statement.

Last Septrember - 15, I paid £30

for membership on your Altair Users
Association - see MITS order 6768,

A few dayas after this date, I
received the August issue of Compu-
ter Notes. Having been for over 15
years in the /P industry, where the
rather staid styles of the IBH and
ACN publications set the standard
modes of conmunication, I found your
lively and informal news letter full
of inspiration and human touches,

Perhaps someday you will be ne-
membered not so much for your in-ex-
pensive hardware, but for having
helped in the "humanization™ of the
computer industry.

Congratulations! Keep up the
good work.

Maria F. Maffioll
Ponce, Pusrto Rico 00731

Dear Mc. Bunnell:

I see in Computer Notes for Uctober
that there are many quotes from PCC
for September. On pages 12 and 13
of the same issue of PCC there were
some other comments of considerable
interest to Altair ownavrs.

Specifically:

1. Conditioning of the reset switch
as per diagram shown.

2. Modification of the dynamic
boards.

3. C-7 no greater than 4700 pF.
Under “Arrowhead Tips" the final
value is given at 0.0L wF.

4, Rewiring the PRDY to pin 3 of
the bus.

Would you please give me your com-
ments on these suggested modifica-
tions.

Dr, George L. Haller
Naples, FL

Dear Dr. Hallep:

Hene of the modificaticns mentioned
in the PCC article are required, and
gome will even damage your machine.
But specifically to amswer your
quastions:

1. Bounce in the reset switch can
cause an undefined cendition in the
atatus lateh, and this can result in
a less of data in the 4K meme

boards. At this time there is only
oue sclution to this problem: don't
use reset once the machine is loaded
{normally the case anyway). The
modification proposed in PCC was
tested internally and the only effect
it had on our machines was to sup-
press the operation of the peset
switch totally. IFf that's the goal,
a simpler mod would be to remove the
reset switch, In addition to the
fact that it didn’t Werk in the
majority of the machines in which it
was tested, it will permanently dam-
age the reset switch due to high
surgs currents during the capacitor
discharge. Never discharge a capa-
citor with a mechanical contact with-
out using some sort of current limit-
ing protection,

Conrivuse on Page 24
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Build this “Record and Play Switching Unit”
for your Altair ACR

contributed by Craig Pearce

How many times have you run

your output bootstrap program to re-
zord material ontc tape, only to find
that the cable in the back was con-
nected to the 'Tape Play In' jack?
If you're like me, probably about as
many times as l've left the plug in
'Regord Out® when I wanted te read a
program into the core.

I immediately saw I was In a
losing battle with what I call my
"nemory™ (I think my brain's refresh
<ireuitry has gone bad), se, I
quickly roughed out and threw together
a handy, simple switch box, then
tacked on a few conveniences to make
the unit a little easier to use.

With the "RPSU" both the record=
out and play-in jacks on the back of
the ALTAIR are connected to this unit
at the same time. Coming from the
unit are iwo cables that gonnect to
the resorder's microphone input jack
and the line output jack. A two-
position rotary switeh is used to
select between the record (ealled
'store’ for reasons explained later}
and play modesz,

Also, the box contains a built-
in, l-watt amplifier mecdule for mon-
itoring of signal on playback (and
during record, if the tape recorder
allows this), plus a seven-segment
LED display to indicate the mede.
(An "S" for Store--or record=-and
a "P" for Playback. The reason for
the term 'store' now becomes cbvious,
since an R {for record)} looks more
like an "A" ¢n a seven-segment dis-
play.}

The builder can use any enclo-
sure and any 6-volt DC source that
ke wishes, The parts used by this
auther are listed in a table to fol-
low.

Construction is quite straight-
forward, The various parts to be
mounted on the front panel should be
laid cut first and then the holes
drilled. A series of holes, or ona
large one with a grill cloth, should
be made for the speaker. One
IMPORTANT NHOTE: Always check to see
component placement on the front
panel does not interfere with inter-

nal component placement. The
aswitches and speaksr do displace
some area inside and many times have
I found a homebrew project does not
fit together because of this problem.

Ancther point to remember is
always use a NON-SHORTING type switch,
This prevents the in and cut lines on
the ACR Modem from getting sherted
together, (A non-sherting switch fs
sald to "break before make," or dig=
connect cne lead before connecting
the other. In contrast, a shorting,
or "make before break" type switch
will intentionally short adiacent
contasts as it Is moved from one
position to the next.)

For those who wish to assemble
the unit like the author's, a com-
plete set of drawings accompanies
this article. (see next page)

Hopefully, your leads will no
longer be miscopnected whepn using the
ACR-Modem. Unlaess, of course, you
forget to throw the switch.

-=gee pagel3 for parts Iist--
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CONTINGED FRON PACE /O

Flow Charting

Part 8

Definition of symbols commonly used by programmers.

Entry te a program or subroutine

Onpage connector (go to)

Note that connecting lines that
point DOWN or to the RIGHT need
no arrcwheads to indicate direc-
tion. Connecting lipes that
polnt UP or te¢ the LEFT should
have arrowheads indicating di-
rection of flow,

Move data,
computations, etce.

label (entry)
Brinter
output

General
input &
output

Offpage connector {(go to some
label found on some other page)

@ Exit from program of subreutine, eg. go to superviser

--continued from page 6
PARTS LIST for RPSU

1 Seven-sagment LED display chip {Calectro #74-975 or squiv)
1 IC socket {(for display) ( " f#r2-gea ¢ )
1 Audio amp module { " #4590 " )]
2 220 ohm, 1/2 or l/4 w 10% resistors { " #B1-376 " }
1 SO0K ohm trimmer pot {for volumn adj.) ( " #B1-645 " )
1l Two-inch speaker ( " #52-202 " }
1 SPST light duty switch {ON-OFF) { " #£2-130 " }
1 Z-pogition rotary switch with
3 or » poles: HON-SHORTING { " BEZ-167 " ]

PANEL MOUNTING JACKS:

2 Mini-phone type {Caiectro WF2-B45 or equiv)
1 RCA Phono type { " #F2-806 "

1 Standapd phone jack { " #F2-548 " )]
L Casze (Caleetre #Hu-72%)

CABLES: (Bought or made}

2 with male, mini-phone plugs on eigher end

1 with RCA type phono plugs on either end®

1 with ¢td, male phoue plug on either endf*

L B¥ (4 cell) C-battery holder (Calectro FD3-064 or equiv)
HISCELLANEQUS :

Shielded cable, C-cells, hook-up wire, mounting

hardware, perf board and solder

*ome end should have plug to Fit the oyt jack on your tape recorder
**one end should fit the microphone in Jack on your tape recorder
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Powerless IC
Test Clip

his test clip aporates ke
the expensive,
commergially available clips
selling for $85 or more
withoul requiring barteries or
external power, All types of
ICs may be tested {VTL,
DTL, MOS, etc.) ang LEDs
are used to indicate the loglc
slate of each pin being tested.
The hears of the test clip is

a Texas tostruments TID125
diade array which casts about
$3.75. Two diode ammays are
used ta determine the pin
with the highest voltage (Vee)
and the pin with the towest
voltage |ground). These pins
are then used to power the
LEDs on the test clip itself,
thus taking power from the
IC on the Yoard and
climinating the need for an
external of separate suppty.
The circuit ts straight forward
and may be expiided to
make a 24- or 40-pin st ckip.
The larger test clip, however,
may e difficult to use due Lo

the size of the LED display.

The basic IC clip s a
standard item available from
AP Products Inc., Box 110-2,
Paincsville OH 44077, The
16-pin olip is part aumber
923700 (TC-16) and sells for
$5.75 each,

The diode arrays are
14-pin dip packages and were
<hosen 10 make the test clip
more compact, Te cut down
the cast, 16 general purpose
siticon diodes may be used in
place of each diode array |IC.
The transistors used to drive
the LEDs may be any NPN
Transiskor capable of handling
the LED current. Any small
size. LED may be wused;
however, the 1k resistance
value may have o be
changed. Choose a  yalue
which gives about 2 mA
cureent through the LED; this
should give sufficient
beightness  without  loading
down the circuit supply.

Construction s very

cireult by
Jobn Ervien

writien by
Rabert Baker

simple and parts kayout is not
critical, Use a small piece of
0.1" gid perforated board
bolted 1o each side of the IC
clip lo mount components
an. Try 1o keep the overall
physical size of the boards as
small as possible to make the
finished tes1 <lip easier to
handle, The LEDs shauld be
mounted along the top edge
of the perforated boards so
they are visible from above
1he ¢lip when it is attached 1o
an IC. 1 would suggest

wiapping 2 smali piece of boards 10 connect the Vec
dark tape o wsing 2 short and ground outputs of the
piece of dark tubing around diode wrays together. These
each LED to improve wires should be stranded 1o
isibility of the finished LED  withstand the movement of
lay. One of the TID125  opening and closing the test
diode arrays is mounted on  ¢lip when in use. pin

Using the 1¢si «hip is the- OFF = Logic O (LOW) or

each piece of perforated

board along with the simplest part of atl. just clip  ground pin
associated resistors and it over the desired IC. Don'l

transistars, positiened worry about how to position
whereyer conveniend. the test clip on the IC; pin 1
Remember [o run two wires  may be au ¢ither end and the
between the two perforated test clip will still work test probe is hard? ®
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Fig. T, Powerless IC Test Clip.

properly. With the test clip
installed on an IC package the
LEDs will indicate the Jogic
level of each pin:

ON = Lugic 1 [HIGH] or Vee

On 14-pin ICs disregard the
two pins not attached.
Who said building an IC
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PAGE FIFTEEN

Reprinted trom BYTE

Recycling
Used ICs

The surplus marker is
saturated with used printed
circuit  boards fram early
computer sysiems  which
offer a very inexpensive per
chip source of ICs, Ussd
boards ypically contain
50-200 chips of small scako of
medivm  scale  integration,
usually with many simple two
input gates and four bit data
cegisters. Common part
numbers include 7400, 7402,
7404, 7408, 74126, 74174,
4175, eic. Through careful
shopping, | have found
boards with large numbers of
multiplexors such as 74151,
74153, and even scraich pad
registers - 7489, Afer
removing  chips  From  the
boards and eliminating any
noaunctiond uniis, cost per
chip is from 3 to & cents,
resulling in an overall cost of
about one fourth to one
wenth of the individual chip
cost  through other sumius
ouers.

Ramoving . chips. (rom,.
boards vifers advantages aver
purchasing chips  surplus
which makes them attractive
for reasons other than price.
Primarily, the companies
which ariginally built the
boards used top-quality, fully
spec’ed comporents.  All
chips bave alrsady been
tested, and most have already
seoved in equipment.

Given that you'we found a
serendipity of well soldered
chips, it's necessary 1o
unsolder them withoul zither
burning them or eracking
their cases. Desoldering
individual leads can be doge,
but wsually the chip is made
unnecessarily  hot by he
prolonged application of
heat. Also, pulling ¢ach lead
oul separalzly resylts in bent,
ofien broken leads. Devices
are avaitable which will heat
all ¥4 or 16 pins of a small
IC, but again a long time is
needed to melt the solder
since the total amouni of
energy available is limited Lo
4 small soldering  pencil
healing element. Most
available boards are lwo sided
and four layer boards aren't
uacaommon.  Muollilayered
boards make the required
ameunt of energy  even
higher.

When a board is built, the
1Cs are puositoned in place
with all ather compenents,
and the board is soidered by 2
thige slep process,

1. The underside is washed

1C remaval

by
Carl Mikkelsen

by hot, bubkling, liquid Aux

2. The clean board is
passed aver a small fountain
of solder, so that the board
just Louches it

3. After cooling, the board
is immersed in FREON gas to
remove any remaining flux.

A you Can see, the board
is subjected to high
temperatures  during the
solering phase, which lakes
around 5-10 seconds.

The blow terch method of
duplicates
conditions during  beard
soldering by heating all pins
simubtaneously; removing the
IC is a single step,

Equipment Needed
To use this technigue, you
wilf need:

A torch. Non-oxygenated
propame amd acelylene gas has
been used.

Clamps or @ vise 10 hold
the board fairly rigid during
chip removal,

A way o grip the chips,
depending on how they are
packed rext to each ather,
Components, small vise grips,
a small screw driver and a fine
peint awl should be alt that
are necded.

A place where  splashed
solder will nat be serious.

Some form of eye
protection.

WARNING 1

Using this method involves
heating PC boards ta high
2mperatires. Some boards
release  Hydrogen Chloride
(HCl), which Becomes
hydrochloc acid in your
Jungs. Do this only ina well
venulared area, and slop la
allow air 1o clear if irrifation
develops.

WARNING 2

When an 1€ is pulled from
a board, the¢ board often
snaps back to jls original
posibon. This js especialty
tue if W ismt fixed very
rigidly in place. When the
baard flips, solder is often
sprayed away feom the back
side of the board, | ruined a
pdir of pants by not
considefing this  before |
started. |, therelore, wear old
clathes and if you don’t want
solder on the floor, cover it
with newspapers.

Enough warnings ...
following is haw | pull ICs
from boards:

First 1 clamp the board 10
my bench s that | can get

my vise wips on about hall
the 1Cs {this is with & 107 x
14" board). ) adjust the vise
&rips so | can grip & 14 pin IC
without the vise grips Jocking
and then light the terch. The
flame on my Benzo-matic
1orch with the narrow tip is
about an inch long.

Beginning with the lowest
1 1 can ceack, ) heat it with
the torch by sweeping ihe

terch over ite pins (you
obvicusly heat the
non-component side).

Especially when using a torch
with 2 narrow flame it &
necessary 3¢ move the flame
aver the pins. One complate
sweep should be done once or
twica 2 second. After a
second or so, the IC should
be gripped, and rocking
tension away from the board
applied. 11 helps 1o rock the
IC, especially if corner pins
have been bent over to hold
the IC in place during
assemidy, The IC should very
rapidly become loose, and in
angther <ouple of seconds
should come free of the
board.

When the IC i5 remaved,
guickty drap it on the bench
and move the worch and pliers
w the IC above the cne
removed. Heating the lower

IC pre-warms the board
above, making ihe next
removal easier.  Also, the

board position just heated

will cool faster, shereby
reducing the amoumt by
“which the board will be
damaged.

As each column of 1Cs is
removed, the next is done.
When all 1Cs on gne half have
been remaved, reposition the
board 50 the other half is
accessible. 1ve found that the
half-way point often can be a
good excuse to let the room
ventilate and drink a beer.

No nuatter how carefully
and rapidly Vve warked, |
always burn the board at least
once because | have trouble
removing an 1C, or my plices
siip, or for some other Jeason,
1 you consistenty burn each
board position, your flame is
prabably too hot. If,
however, it takes longar than
5 to 10 seconds to remove an
IC, your Aame is 100 cool,

Wbl

Grip the IC & socond i}terrum

fren in # coupie of seoonds:

e

Qe OF twice 4

A certain amount of care
s necessary when gripping
the ICs. Too much pressure
may crxk them, Too littke
pressure will let the pliers
slip, costing lime to
reposition. them and masring
the cases.

When attempting 1o
remaove the larger ICs such as
741815 and 741545, which
come in 24 pin DIPs, 1 have
rouble gripping them, so |
remove them a5 a two step
process. First, | place an awl
under the middle of one side,
sy between pins 6 and 7, |
heat than pin row and, with
the awl - applying feverags,
pull oud that row. | then grip
the IC on its  thinnest
dimeasion, heat ihe
remaining pins, and remove
the IC.

So far, by using this
wchnique, my friends and |
have remaved abuoul 1000 ICs
from susplus boards which
have about 80-100 ICs eacks. |
tend to break 2% of the chips
I pull by applying too much
force with the plievs. But 3
friend has never broken one,
so it clearly is an individual
matter. OF those chips
temoved unbroken, we have
tested around 250, and have
never found a bad chip.

As an unrecommended
demaonstration of the
ruggedness of ICs, |

R i & M
oving the flame and rock it away fram the board. 1t should come

Swaep tho blow torch over the IC's pins- one complete sweep

accidentally grossly
overheated one, 50 that when
| gripped it in vise grips, the
chip was bent in a curve. The
plastic  case must  have
softened significamily, After
allowing it t0 cool several
minutes to the point where |
could hande it by hand, |
plugged it into a circuit,
expecting it to have failed
togally. [t worked, although |
didn’t check out its ac
characteristics. Qut of general
paanaiac distrust for a device
5o iniensely mistreated, |
discarded it.

After removing ICs from
boards it is usually necessary
ta clean and strzighten the
pins. Boards with piated
through holes often lose their
plating around the IC lead,

I have found this method
usefuf a8 2 means of quickly
building a stock of 1Cs ready
0 use in any project. bt is
limited mainly by the
availability of exatic surplus
chips, but most standard
T400 series TTL is easily
avaflable. The price of 4
cenisfchip can’t be beat, and
the time required — about 10
10 20 minuley/80 chip boacd
— is rather small.

This technique provides a
fast, cheap, safe means of
removing chips. [ hope it
proves as effective for you as
it does for me.
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There’s More to Blinking Lights
Than Meets The Eye

A blinking Jight peripheral is an inexpen-
sive, entertaining addilion 10 your computer
system. The use of multiple indicator lamps
under computer sontrad to produce moving
patterns can lead to many hours of creative

ing and pleasant

Playing with blinking lights is nothing

new o people working with comgputers..

Early systems, to say nolhing of science
fiction movie caricatures, tended 1o have
monstrows Jront panels with rovw afier zow
of indicator lamps. These lamgs were used 1o
reveal various machine states. As computers
became more sophisticated, the need for
many of these indicators diminished, but the
fascination of making the indicator lamps
dance and gyrals in inleresting patterns has
remained. -

As a simple example of moving lights,
consider 2 single B bit byte of memory Tn
your computer, which might be called
BLINK. Assumie that you have also con-
structed an & bit output daca latch which
drives gight LEDs as shown in figure 1, When
@ tertain program is started, BLINK might
be initialized as fallows:

0000 1000

which is set up so that a 1 bit lights an LED,
then the display will lock like this:
"R S ECEER

The key elemont in creating an illusion of
motioh is time. |F the program starts out
with data as shown above, wails a short
time, then executes a left rotate instruction,
a new pattern will be oblained. The pow
binary value 0001 0000 <an be sent 10 the
display:

s

In the simplest of all mation pregrams,
these three steps are repeated jn an ondlgss
loop:

1. Rotato BLINK I¢f1 one bis positian,

2. Send BLINK 1o the display.

3. Wait n millisesonds.

4. Gotostep 1.

With a program exccuting these four
steps, the pattern of Jic indicators will be
seen moving to the lefl, disappearing on the
lefa in the same siep a1 which it reappears on.
the right, By changing the program delay
(step 3), the speed of the paitern’s apparent
motion can be changed.

Figure 1 shows two quad atrches which
ate used to drive 8 indicator lamps. The 220
O resistors are iypical values for 1LEDs as
indicators.  This value allows reasonable
brightness with most LEDs. The comple-
ment outputs of the 7475 {Cs used as latches
produce a it LED for each 1 bit received.
When you purchase LEDs for a blinking light
display, make sure they are al| the same, as
the display will not look 23 atiractive if
lamps of different types are mixed.

Now, supposc you wse four (arches for 16
bits of dma and 16 LEDs, How do you
program an 8 bit computer to do the shifting

Suppose this value s seng {o the display,,

cOMPUTER
DaTA BUS

QUTAUT WAITE- FOR THIS LATCH +8u
LECI®)
P
= i
rriked
T
k=
US AECEIVERS
{USF TYFICAL K5
HOUR COMPYTER
SYSTEM)
z » v
3 M e~
[ m ot
T [ s A
w
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100THER
BUTPYT LaT(HES

Figura 1: The basic “scsaighifarward” approach to display lamps. One tach is dstigned o each of sveral owiput pOrts Of the
computer. Tha output port decoding Jogia will deserming when the istch is addrtamd for outpat. The reault of decoding is 8
WRITE ggnai which liches the gacr presenisd ar the bus receivacs, The sumpia progratic OF fure 2 apsumen two much displey

cegistazs. I principle the idea can bo eXuxded 1o Wany regisiers in groups of

1, Sniied oely by the COMBaIors input output

igh
addressing aapability and the avaiabie powsr for lighting LEDs. #n this crcudl, T2 fanout limitaiians ou the buy receivers would
it #Xpansion 10  fotai of 10 laichs, The LELscan be mounted i 4 parard disslay panel with conneciions by means of dusl
In live btadsr plugs and sockets. A neatral tored glas or plastic cover plale and &n atiractive wooden freme st¢ good livishing
12uchas for the vidibse poriicn of the praject

Figurs 2: Tha CATERPILLAR program Msiing. Opeodey and addresss are specified in
ortal notarian for the 8008 CPU. Comments at the right are designod fo help convarl the

program to ther machines,

sddress

0106/008
2107001
G10/003
0107005
010,006
0107007
010,010
010/011
010/042

610/613
0107014
010/015
4107516
a10/020
010,021
010022
010,423
016,024
010,025
0107026
D10/027
010/030
0107031
010/032
010,033
010/036

octal code

250

116 920 010
104 065 010

lavel p.  operand coovsentary

START XRA claar erecy and A

KARCH

IDT 11MIMLLE . first catwrpillac word;

IET  Q0000OOOR  second caterpillar word,

LAE right byte to As

shift Left into carry;

chen saved Eor next time;

left byte to

shift laft inko carzy:

then saved for next timer

nate that AL shifts old caxTy tnto A each kime,
khug the above aseomplishes shifc from B's high
ordar bit inte D's low order bit wia carey...;

37

BEEEE

o wiith into Left Lasps;

LAE fetch richt value

o 3 writs into right lanps:

KL 1 sat dulay laop constant;
DELAY TAM

LN several

Livt longish

Livt indeructions

Lan to

Lan stretch

Lan ouk

AN the

(£ Laop

1AM 4 BETE in time saves ninel:

o dacrenent delay count;

aFZ  pELRY if mon zerc chen repeat delsy:

JME MARCH back for another step;
*  nore rhat during the oparations ak addresses 910/0L3
» to D10/036 the carry bit valus set by the last [AL
. is Terained unchanged, so thac the RAL at 0L0/006
. will shife the old high order bit f che lsft regisces
. 101 ineo £he Qow order bit of the right eagister i):

This program wiss ondy tha internsl CPU cegittert for its data, and wrumas that 5008
outpit pores 38 and 37 are assignad to L1Ched § bit diselays so that @ visiole pattem e
be seen.
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Figure 3; Craathvity in the arrangsivent af the femps of your blinking fight pari

. i RN
. R .
. . . A
Teen .
. .
. . .
. i .

ioharal can make

the show more imprearive and injaresiing. A The Lraditiona! Hinking hght display, 2 Ja vontrol
panel, s & straiglhi line of sixtoen iamps In a row using two oliput latohes. B: Tradivion is nice,
Dui Bow sbout « bit f clreutar thinking, using thirty 1w lamps it a circle with four pulpat
latches. C: Doa't rule aut the bauncing ball sifscs either. Herd e make 4 parabola shagy using
FxtEen IMnps, dria af tha focus, witk twa aurpur latches. D: With cnough lamps, we can make a
apiral show with gne or more arma. Here are forty 1amps using five ouiput lacches. E: Thars sre
an infinite dumber of patioms 10 bs made, In this cust, wfinity consists of aixty four lamps

wsing 8 putput Richer.

light partern function for 16 bits? The basic
way in which this is accomplishad is 1o shifi
the bits through the carry flag of your
machine,

Figure 2 illustrates a program which does
a 16 bir shift in an 3008 microcomputer,
and sends the dalz to the outpul porls
reached by the OUT36 and OUTI? instruc-
tions [octal 175 and 177, respectively). The
result is a moving display of 16 lighis. A
band af several bits is always marching right
10 lefi around the display at a steady fate.

But, why let the imagination end ar a
mere 16 bi display? The use of JO ports can
be exiended withoul twe much cost {given
limitations on power suppliss, of course).
The cost of 1wo 74755, eight resistors, and
eight LEDs is about $3 {using BYTE's
advertising pages as a source of prices). Thus

a very reasonable display of 64 LEDs will st
you back only $24 and the time it tkes o
put it together.

Using a bit of imagination, the extensiun
of the program can lead to intercsting
patterns running arqund now-lincar configur-
ations such a3 those illustrated in figure 3.
Variations in the patterns result in displays
of lighi. Beyond the scope of this short
article are more complicated programs u
the same display peripheral:
which the fight patteins do more Intercsting
things than simply chasing around the race-
track al unitorm speeds.

Try building a simple 16 bit blinking light
display version first, then™3o on 10 bigger
and bewer things. Then see if you don't
agree that ahere’s more 10 BLINKing lights
than meets the cye!

Reprinied from 8Y TE Magazine, Jamary 1976

EUTE

The Small Systems Journal

Il you are reading Camputer Notes,
chances are you either have an Altair or
will shortly purchase one. You've heard &
lot about the small compuier scene, but
where £an you get mere infarmation?
The answer is BYTE, the small sysiems
iournal,

BYTE tantures;

® Comprahensive thearetical snd  prac
inlormation on (he desion and use of small sc;
computar syqtems.,

*inlormation on the iast Dreaking develop-
MENH 1 inthgrated piroull 1echnotogy and the
imMpact o call computer systems

S Examplet of imagimetion  and  oreativiey
anplied 0 the computer ty:ems crah fol
PeTROnal Ui

®Inlormerion on how to make your Lrand X
comeuter talk I ASCH o the brand ¥ com-
Buter owned by your mext door ngighbor

® Hames and addresses of the gompueer clube
and societins which are orming in avery major
city ol the countey

®Adverrisements of parts and romponents
which wil hels you to bulld snd use
cuatomized paripheraly with your spstem

INFORMATION

Infarmation science s oo formal way ol
Teterring 1o the oig Pitlire of compumar tech.
nology, Compuiers sbowt  inlormation
pracassing, and BYTE it full ol itormation on
the persenel uss of compurers. BYTE is pocked
from front 1o back with sriicles of interest 1o
¥ou, 1 PETSONI COMPULE! ushr.

Tuachnology informanion. BYTE contains
genarol backgroand srticits on the tectinclogy
of computing and computer maghines, ¥ou'lh
find arvletes on sstemblen, articlas oa high level
languages, arricles on (e Gesign of programs
and hardivare which are oriented 1award the
imedligent layman rather than v professional

Infochation. BYTE brings you
e Benetivs o1 2 contral mail arder marketplace
B Protuct ¥ou nmod, Manufaciurers snd
o Of  Components,  syitems  and
eripherals all display their wares in BYTE, the
only magarine apscilically tailorsd o your
needs a1 & parsanal computing Ut and theis
deaiv Lo ehaka (ho products available,
Edutatisnal informuion. When buylng com-
Flicatsd amd anganciva skctronic squipment,
¥ou need (o know & kot BYTE provides vou
with information on what to Iook for by
computer proces, raviens of (ypicsl praducts,
snd twiorial articles on the fundsmentals you
should knaw bafcre buying.
Project indormation. O
anciting axecis of our small sale campoting
figld & the sbility 1o aul togather haraware and
sofiwars rystems projects: Sophisticatod snd
il loys or praciical systme for iome e,
Hardvare, softwars and applicalion: proiect
ariicles a6 5 msjor farr of BYTE, Pasi BYFEy

s ingludect projects such ar:

LIBE Line — o series on the design of «
hardware/saftvmie cycem  to enable
your computar to play the game ol
HIFE

Oxcil Graphia = an articly in
Ocicber 1876 BYTE describes & 64 Ly
B4 orld cacillotsops graphics dhwday, and
& second projact articly i Joanuary 1976
BYTE aescribes haw ta odd a light pan
atiachment.

Electroniu_Music — an article in Geuober
1975 BVTE describes how you con
Program & micioCOmpuLEr systar to
Play Mutic using @ simple NAND gate
flip 1100 1or output diresily 1o & loud
soeaker, The rezult 15 called the KLUGE
HARF,

Teu Equipmem — Oacarmber 1976 BYTE
included & short project arficle on o
16uin dogic 1@s1 Clip which can be
fabricated for sbott $2¢ in component
oares cost.

Blinking Lights — Janwary 19758 BYTE

eaing an articls on the lundementals
of blinking lights as an action peripheral,
including 1he design of the CATER-
PILLAR piogram.

Golf Hundicapping - Januery 1975 8YTE
Contsing A hact article on the uie ot s
Typkal hama microcomputer for pro-
grénning of galf handicap calculations,

IMAGINATION

A kay eleant of the wholo small scele
Cameuting scane 14 the imagination and excite-
ment of pulling héte wmochines ro us for
ReOPIE o a OnB ta ane basis. No longer s 1he
GoMpuLer & MYSIErkous dracla in the Dowels af
1ha giant argenization, No langor wil you have
10 walt ar hours a6d hours of turnarcund for
2 amall calculation = you can alford Lo devote a
whale computar ta puch treative and imagens-
tive 1a3Kks & playing gamws unhesrd of 5 lew
shore yeacs ogo, o teaching your kids msthe-
maiical and lagical peinciales which il balp
them acdvanog 10 1he ieowniopy of tamarrow,

A key element in using these machines ls
wnagination, and BYTE supmlies 8 lags dose of

imaginctive uset. BYTE also publithes potuls-
tivo articies from time 10 1M on apel
which grs in adusnoe of tha pressnt 1eehinol 9.
au woll 33 arkcies o the aoDlic
ha computars now awailable. Th

hardware and 10f e SKills 1o arhipve umcu

ysierm. Your computer is what you make of
i, and BYTE providds you with tha Gmely
inputs of maginative idebs which wali help you
AdAPE YOUR COMPUIST 10 Partonal purpases.
1T TAKES ALL KINDS

Uss of It new technalogy makes tor
synergistic bedlellons. Where eiss but arang
armall sysiamy uesrs wauld vou find & eomnton
bund betesen: The BI-GRomar who uses his
computer o point his tlercope and the amer
e radio operawse wha usar his syuem 1o
contral an automated staticn; the model 1aik
voaq bufl who conirols pwitch salanolds and
1OItly settings shering cAmMOn probiems with
the slestranic music enthusiast who wants 16
press the keys of his piano undec frograrm.
control. Then ra is the model aplane
hobiyist who hes 2 el tima conwraF problem
i the programeming ol his on-bozrd computer
with miniatre avionics and coramend com-
Municasions hardware, Th hobibyist wha wants
10 uromate kichen chores and the teacher
who wans 10 computenzic hamewdrk prading
AN 146T SE4INg Bra raating land writing about
whaic solutiond im BYTEY, It takes all kinds and
YOU MAR( 3 gréat Many interesting pecpie and
ideds thiough the pages of BYTE.

INTERACTION

BYTE is ah intoractive magezine, Many of
the ariicles on spplications and theery are
submittad By feaders of the magazine. BYTE
hac 3 Jively latigrs column which serves b3 o
mesns of eommunication from readers, welih
otcaikrmal ceagtions and extended exchangss,
BYTE seaks to improve che quality and intér
'y of oroduce for 1he personal
computing fuld thiough such aclions a5 1he
meent audio casmite itandardy  symporium
sponzored by the magszing and altended by
MO WP laCiLrers and many users,

H

Subwcaiplions 10 BYTE arg $12 dor one yesr,
out 1ha caupon beke and ytare anjoying BYTE

'+ $22 for two yeary, and 330 for

138 yasrs. Fill

Nome
Addrets
Cuy, Sute Zp,
1 yoar 2 yaars Zyaan
TCneck enclosed OBill me Bl OMC  GEAC
Na,
Exp, Daig

BUTE

70 MAIN STREET
PETERABOAQUGH NH 03458



JIM GERUW WINS SOF | WARE CONITEST AGAIN

by Bill Bates

Another Fourteen programs were
added to the library this wonth, and
I think & lot of Altair users will
find them useful.

Jim Gerow, whose FORTRAN crose=
assembler #52)751 has been the mest
raquested program in the library,
has sent In a PORTRAN simulator for
the 8800 (41123751} which is the win=
ning major program this month. When
a file {s assembied by the cross-
agsemblar there is an cption to out-
put the aseembled code 2s a fila
that the simulator can read and exe~
cute. The simulator allows the user
to set breakpoints, dump the regis=
ters, dump memory contents, change
the registers and change memery con-
Tents,

The second place maior program
is 3. Armstrong's tape labeling pro=
gram {§#117751), This program is
very useful for users who have lots
of paper tapes.

The third place major program
is Jerry Ford's JAMOW (#117752).
Commands are provided which make it
unnecessary to use tha front panel
switches,

The winning subroutine is
George Rompot's GET routine (#1117751).
This program is especially notable
for lts gooed documentation, Unlike
Mr. Rompot, most Altair users haven't
programmed for: veryvlong..: & hamd-~ -
learned lesson about programming is
that good documentation is not just
an aesthetic, but is indispensable.
It forees a programmer to be aware
of what subroutines he has embedded
in his program, what calling se-
quences should be used and explains
the assumptions and techniques used
in each section of code.

"

The second place subroutine ig
Jack Coats' BCD multiply routine
{#113751). BCD multiplication is
more complicated than bimary multi-
plication, For people wha like mum-
bers with hundreds of digits and
understand BCD {(or want to), this
voutine can he set up for up to 512
digits per tumber without much
trouble.

Software Library

#1020751

Auther: Gerhald Hansel

Length: 4& lines of Basic

Title: Additicn problems
Produces a group of math additien
problens and answers. Written to
use PRINT USING, a feature of Ex=
tended Basic, to format ita cutput.

#1026752

Author: Lee Eastburn
Length: 296 locations
Title: Print program

Dumpa a program With page headings,
an address fizid and the octal con-
tents of the address. Columns are
provided to fili in labels, instruc-
tion mnemonics and ¢omments.

#1121751

Author: Gary Tack

Length: 152 bytes

Title: Random Magic Squares

Generates 3 numbers which are used
to make a magic square {a 3x3 grid
in which the sume of the numbers in
¢ach row, column and dizgonal arve
equal}, 4ll "magic squares" can be
generated since 3 numbers chapaeter-
ize a magic square. FEach group of 3
numbers generates a distinet magic

squars., Stores magic square infor-
mation in memory. Doesn't do any
input/output.

#1117751

Author: George Rompot

Length: 41 bytes

Title; GET - a “Lifeline" subroutine

A well-documented subroutine to per-
form the functions of the TGET and
LGET subroutines spacified in the
lifeline artiele in Byte magazine,
(October 1978, pp, 3W-OU1) Includes
test routine.

¥1117752

Auther: George Rompot
Length: 26 bytes
Title: CHECK

A well-docunented subroutine to cal-
culate a 16+bit sum of an area of
core specified in the calling param-
eters. Optionally checks the com-
puted checksum with a checksum pro-
vided in the c¢alling sequencs. A
testing program is Included,

#L17751

Author: S, Amstrong

Length: 12% instruction bytes (not
including embedded NOPS)
342 data bytes

Title; Punch tape label

Punches paper tape labels by using 5
tape frames to make a block letter.
Can "priot" any alphabetic, numeric,
or comuon delimeter., Additicnal
characters can easily be added.
"Prints" an entlre line at once with
separvating blanks.

#117752

Author: Jerry Ford

Length: 318 bytes

Title:  JAMON - a teletype monitor

This monitor aliows examining [dump=
ing) of memory blocks, depositing
into memery blocks and jumping te a
specified address. All inputs and
outputs are in octal. Subroutines
for character inmput, ¢haracter ocut-
put, octal input and cctal cutput
are included.

#113751

Author: Jack Coats

Length: 83 bytes

Title: BCD multiplication subroutine

Currently set up to multiply two 8-
digit numbers in memory and give a
lé-digit number in memory for a re-

sult, Can be changed for different
size numbers without much difficuity.

#1030752

Author: .John Trautschold
Length: 16 bytes

Titie: VLCT load program

Allows entpy of & load address and
proegram data in octal from a VICT
keyboard. The entered data is dis-
played for verification. Documented
with high B-bits of start address as
"XXX" so the program can easily be
lccated at the start of any memory
page (2 block of 256 consecutive mem—
oy locations, the first locatlen of
which has an address divisible by
256 Tdecimall).

#LO30T51
Author: Lee Eastburn
Length: LOAD section-71 bytes
DUMP section-96 bytes
Title: ASCII Octal Loader and Dumper

The DUMP section outputs the contents
of a block of memory in ASCII octal
(3 characters ["#* = *7"] for each
byte). Twenty bytes are printed on
each 1line of output. The LOAD see-
tion loads a tape of the same format,
ignoring all characters except "gv
through "7, The start and end lo-
catiens are specified by changing
LXIs in the programs themselves.

#1021751

Author: Jaek Coats Jr,
Length: U6 bytes
Title: A Dual-Tasker

An interrupt level routine te switch
between two tasks. Context ls saved
on the stack and the stack peinter
is saved In memory.” ¢!

#1027752

Auther: Jack Coats

Length: 43 bytes

Title: Time of Day routine

Using the real-time-clock Interrupts
this program keeps track of the hours,
mninutes, seconds and hundredths of
seconds that elapse. The data is
stored in binary coded decimal.

#1027752

Roger J. HWalker

53 bytes

TYTDR-I/0 handler for TV¥T-II
TVTDR {s designed to overcone a de-
ficieney in the TVT-II that prevents
it from blanking te the end of the
line when a cerriage return is output,
The appropriate number of spaces are
output instead of a carriage veturn.
Instruction for interfacing to Altair
Bagic are given.

F1123751

#futhor;  Jim Gerow

Length: 22 pages

Title: A FORTRAN simulator for the
8080

A PORTRAN program te take as input
the code generated by Mr, Gerow's
Cross Assembler (#521751) and simu-
late the Altair's executicn of the
code, Extremely useful for debugging,
A manuzl is ineluded with the scurce
listing, A list of changes to be
made t¢ cross assemblers vecelved
before December 1, 1975 to allow them
to work with the simulator are given.

SOFTWARE
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The Status of BASIC

by Bill Gates

Some of the more persistent and
expert users of Basic have noted a
few bugs In seme of the versions of
Altair Basic.

SPR. (Software Performance Report) #1-
CSAVE sees only three zeros.
Symptoms: Some CSAVEd Flles will

uct CLOAD. Happens infrequently.
Found by Bill Gates and later noted
by Steve Grumette and J. Scott Wil-
liams.
Present {n:
8k,

3.0 and 3.1 cassette of

Change: Hade in 3.2, In 3.1 8K cas-
secte if 10075 base 8 (4157 decimal)
contains a 6, change the location
after this (10076) from 4 to 3 {POKE
4158,3). If 10075 doesn't contain a
6 and 10076 (U158} contains a 6,
change the next location (10077) from
4 to 3 {POKE 4159,3}. .

Files CSAVEd before the fix will
CLOAD properly after the fix.

SFPR #2-

Unreferenced non-array variables.
Symptons : Assigning an array ele-
ment the value of a formula contaim-
ing a non=array variable which has
never been referenced before is dome
improperly. & correct program will
never do this. Found by Steve
Grumette.

Present in: 3.1's and 3.0 4K
Charge: Made in 3,2. v

SPR #3-

String compare.
Symptoms: The string comparisons:
AS>D$, AS»=B$ and AS<>B$ return zero
if #$ Is an extensiom of B§. That
is, BS=LEFT$(A$, LEN(BS)) and

Len (AS$)>Len (B$). Found by Steve

Crunnetts,

Present in: 3.0 and 3.1 BK's.
Change: Made in 3.2. Dacimal mum-
bers in []. Patch for 3.1 EK cas-
sette:

[2778] 5332/ from 267 [183] to 926 [214]
[2779] 5333/ from 57 [47] o 1 [1]
[2780] 5334/ from 310 [200] to 330 [216]

Patch for 8K 3.1 paper tape:

[2765) 5315/ from 267 to 326
[2766] 5316/ from 57 to 1
[2767] 5317/ Feom 310 te 330

For a piece of software that's
been running for 9 months, wWith over
a thougand copies in uga and 9 dif=-
ferant versiong, it's pratty respec-
table to have had only five bugs--nene
of them serious. (2.0 wasted stack
space when "FOR" loops terminated and
handled non-square matrices with more
than one dimension improperly.}

Beware of using a loop varlable,
first in an outer loop that never
completes and then in an inner loop.
Example:

1 FOR I =1 tolf

2¢ IF Y(I) = 7 THER ug

3¢ NREXT 1: PRINT “ERROR':STOP
4¢ FORJ = 1 to 13

¢ FOR1 =1 to$

68 MEXT I

TF  HEXT J

When a "TOR" statement is executed,
a check is mede to sa= if any uncom-
pleted loops use the same loop vari-
able as the "FOR" which is just
starting, If so, the original loop
and any started after it are automa-
tically terminated. Therefore In
this example, the execution of Line
58 would terminate the loops started
in lines 1# and 44,

Users wishing to medify the way
Basic does I/0 to the terminal should
use a machine language program or the
PEEK function to find the four dif-
ferent locations where termimal I/0
iy affected:

#1 OUTPUT: N @
KNI <mask for output ready>
J2 or JNZ to the IN @
POP PSW.
S LT
RET o

#2 INPUT: IN &
ANT <magk>
JZ or JNZ pack to the IH @
N 1

#3 CONTROL-C check:
I #
ANI <mask>
RNZ or RZ
CALL D

¥4 (not in uK) High Speed Control-C
check:
N ]
ANI <mask>
CZ or CHZ

The addresses of theas four code se-
quences varies from BASIC to BasIC.

Two special options are avail-
able in BASIC for 515.00 each. (NDTE:
Cagsette files will only CLOAD in a
BASIC with the same special opticns
as the BASIC that CSAVE the file.)
One opticn adds a CONSOLE command
that allews a user ta change the
tarminal he is using with a singla
command, The other option adds
LLIST and LPRINT which are the same
as LIST and PRINT, except their out-
put goes to the line printer, Patches
are not given for BASICE with special
options.

Besides the changss already
mentioned, 8K BASIC 3.2 will have
two other enhancements:

1)  Mumbers less than .1 and greater
than or equal to .01 will print as
COXXXXXX (trailing zeros suppressed)
instead of X.XXXXXE-2,

2} Cassette versions will allow
for vepification that a CSAVEG file
is recorded properly. Giving the
command CLOAD? <file-character> will
search for the named file and compare
it to the program in memory typing
"HO GOOD™ if they are different.
Suggested by J. Seott Williams.

Note that numbers that print
the same sre not always equal. This
13 because the seventh digit of ac—
curacy that BASIC stores Is never
printed. Use of the intrinsic func-
tions or exponentiatien can cause an
error of £1 in the seventh digit.
Example: (from Dick Heiser)
1g ¥ = 5t2
2¢  PRINT X
3@ IF X<>25 them PRINT "NOT EQUAL"
RUN

25
HOT EQUAL
QK

This calgulation of 512 gives
25,00001 which does not equal 25, but
which prints Like 25. STRS(X) =
STRS(25) would work as a check for
two numbers being veryrclese, -

The Random Number generator is
not as pseudo-random as it should be
{first noted by Dick Helser), and
new algorithms are being examined to
improve it.

A lot of people ask if there is
any problem using lower case letters
with BASIC. As long as the reserved
words and variable names are entered
in upper case, there is no problem,
Remember, though, "Z¥<"a".

If anyone is using BASIC version
1.1, you have a copy of & tape that
was stolen baek in Nareh. No custom-
ers were ever shipped 1.1, as it was
experimental and Is full of bugs!

1f anyone is using 2.8, I en=
courage them to upgrade to 3.2,
mainly because Version 3 BASICs are
so much faster than Version 2,

As for Extended BASIC, the non-
disk version was completed a few
weeks ago and should be completely
documented and ocut the door by the
time this is published. Paul Allen
demonstrated Extended BASIC in Denver
a few weeks ago, and Denver's top
hacks couldn't find any bugs. 1
think a lot of people will meally
like the "EDIT" command that's been
added,
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Software
Notes

by Bill Gates

To go with the decimal output routine given in September’s issue, here
is a decimal input routine. For fun, modify It se it checks for overflow.
(Hint: use the carry bit gemerated by DAD.)

sroutine to do decimal input (DECINP) 3

speturn vasult in [H,L]. '[&) contains the terminatinp character,
3D,E] is smaghed, Stack use: INCHR is called to get a character
sin [A). Overflow is mot checked,

DECINP: LXT H, @ sinitialize to zero
DECLOP: CALL  TNCHR jread a character into [A)
CPI gt oy 1 jsee if it is »

RHC jreturn if so

CPL g ssee If it is < g
RC seeturn if so

SUI g ;[A] = numeric value of new digit
Twov o 1£0,E] = [H,L]

troy E,L

DAD  H J[H,L] = old [H,L]%2
DAD H J[H,L] = old [H,L])%
Yoap B 3[H,L] = old [H,L]1%5
DAD H 3(H,L] = old [H,L]%1p
MVI G,P 3(D,E]1 = new digit
HOV E,A

DAD L 1add in the new digit
JMP DECLOP sget more digits

teliminate for octal imput

The simplicity of loading BASIC into an Altair is important, since people
without PROMs or BASIC on ROM must load it every time they povwer up their
machine. Here are the details of how this process works:

(Al numbers are octal)

The format of a binary tape of BASIC or a monitor is as follows:

laader = 175 currently

last byte of checksun loader {311}

next to last byte of checksum loader (172)
.
. lotermediate checksum locader bytes

second byte of checksum loader {61)
first byte of checksum loader (363)

gap of null characters (0)

<checksuns data block -- up to 256

data bytes per block>

<additional checksum data blocks

until all program data has been given>
<checksum go hleck»

Checksum loadera can be loaded inte wost pages of memory depending on lo-
cation 2 of the boot and which checksum loader is on the tape, The checksum
loader for 4K BASIC and the Package I monitor starts at locatiom 7400, The
checksum loader for 8K BASIC starts at 17400. Except for being relocated,
these loaders are identical.

Checksunm data block:

74 start character

number of data bytes in the block (#=256}

lowar B bits of storape address

high 8 bits

<data bytes>

<checksum byte = summation without carry of all bytes
in the bleck except the 170 and count
specification

- CONTIRUED PAGE 2] —

Notes on Disk
Extended BASIC

Disk Extended BASIC is a stand-
alone systéem which is delivered on a
floppy disk. This floppy has been
formatted and loaded with the utility
files that print directorlies, formatr
other disks and do disk diagnostics
as well as Extended BASIC, The disk
loader is about 100 bytes and can
either reside on a PROM, be keyed
In or be loaded from ACR or paper
tape using the standand 20-byte boot~
strap,

During Initialization the number
of disk buffers (mawimum 8) and ran-
dom access blecks {maximum 8} to be
allocated are determined by the user.
These numbers determine the numbexr
of files that can be ¢pen simultan-
ecusly and the number of random ac-
cess files that can be cpen simultan-
eously, respectively, The disk
drives that are to ba brought on
line are all checked for proper for-
matting and the locations of free
sectors are stored in memory.

Bach floppy can store 300,000
bytes (characters) of user Informa-
tion, The rest of the storage space
on the floppy is used to store the
file structuring and error detsction
information. Up to 254 files can be
stored on a floppy and a single file
can be up to 300,000 hytes long. A
file must reside entirely on a single
floppy, Thus no flle can be larger
than 300,000 characters.

There are three modes for file
access;
1) Sequential input: The file is
stored as ASCII text. Numbers and
strings are read as character strings
in exactly the order they were typed
in or written cut.

2) Sequential ocutput: Any previous
contents of the file are deleted and
output is done item by item in ASCII,

3)  Random access: FEach record is
128 characters. Numbers are written
in binary, sc integers take 2 bytes,
single-precisicn numbers 4 bytes and
double-precision nunbers 8 bytes,
Special functions return the record
nunber of the current position in
the file (LOC) and the highest num-
bered record currently allocated
(LOF) in the file. READs and PRINTS
of random access records can be
intermixed, A specific record mum~
ber in the file can be specifiad by
a formula in both the READ and

PRINT statements,

All the features of non-disk
Extended BASIC are provided, The
current expected delivery date for
Disk Extended BASIC is Januvary 1,
1978, To use Disk Extended BASIC,
1BK of memory is required since the
program itself uses 12.5K apd each
diek buffer and randem access hlock
require another 140 bytes.

end
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Checksum: go block

176 start character
lower B bits of address to jump te
high B bits

The data bleck for locatiens @ through 376 1s the last data block on the
tape so the bootstrap loader doesn't have to be keyed in zpain when checksum
errors occur, unless the checksum error is on the final data block.

BOOT STRAP LOADER
Start at location zero

of Ixr a,
number of bytes in the checksum loader
page number af the checksum loader

Set [H,L] to point to the last location
in the checksum loader + 1,

3/ LXI  SP,STKADR  Set [SP] so returns come back to this
location. After each return [SP] {s reset,

B8/ IN a See if there is a character, and loop
RAR if net.
RC

12/ | 1 Read a character and see if 1t's leader.
CMP L {Lead character = number of bytes in the
RZ checksum loader)

16/ DR L Store the data in the next lewer location,
HovY M, A and loop unless all bytes have been read.
RNZ

21/ PCH L Start the checksum loader at its beginning.

227 STKADR: DW LOPADR
The stack pointer points here, so this
glves the address returns branch teo.

This bootstrap leader has several advantages:

1} Leader is allowed.

2} Only 20 bytes need to be keyed in.

3) It automatically starts the checksum loader, so only
one tape neads to be entered.

4) It can run from Read Only Memory.

5) Tt starts at a convenient location {zero),

8) It is easily rolocated by changing the addresses at
locations % and 22,

7) To load different checksum loaders, only location 2
n=ads to be changed.

I've written a bootloader that only takes 13 bytes of keyed-in data, but
anything smaller than 20 bytes isn't easy to use.

Next Month: Signed and unsigned arithmetie
Multiprecision arichmetic

LeiTera 3. The proposed change to C=7 will
- decrease the timing margins and
tﬂe% should not be made.
CONTINUED Fifom FPReE /O
4, A complete discussion of the
2, The modification propesed for ready line appears in Ed Roberts
the 4K memory card converts tha pro- colunn in this issue.
teot input circuit from a toggle in-
put to a type D flip flop. L[t won't
hurt anything, but all it eliminates

is the need to cccasicnally press If you hear of some mod or change
protect more than once. A better to the system, please write or call
design for the protect flip flop in us before you install it. Any modi-
the WK memory card. would have besn a fication that we believe is useful,
type D circuit. However, it is relisble and doasn't damage the ays-
hardly a mejor issue, and the cure tem will sppear in this publication.

ig worse than tha problem. ==DB

ALTAIR USERS

Jeffrey G. Clark
P.0. Box 2422
Springfiald, MA 01101

Orville F. Hamm
4751 Louisiana Ave.
St. Louis, MO 63111

Charles Can KL7HRP
SR Box 80500
Fairbanks, AK 99701

Craig Brockmejiev

4715 SE Adams #922C
Bartlesville, OK 74003
(918) 333-5608

Capt, James K. Bostick
12307 s, 33pd S,
dmaha, NE 68123
(u02) 292-2466 (home)
294-5932 (work}

Robert A, Van Winkle WBSHKA
288 Woodbridpe Ave.

Yuba City, CA 95991

(016) 673-1523

James T. Mattley
6417 Fernhurst Ave.
Parma Heights, OH 44130

Craig Pearce
2529 S. Home Ave.
Bexrwyn, IL 60402

#illiam T. Shaw
3F Hogarth Circle
Cockeysville, HD 21030

Steve Patchen
Univ., of Washington
1334 N. 122nd
Seattle, WA 898133

Douglas Ingraham

Box 523

5D School of Mines
Rapid city, SD 57701

Timothy Radde
17 Harding St.
Pittafield, HA 01201

Mark Rothstein

15401 Pegg Court
Bowie, MD 20716

(In a previous iaaue,
there wae an error in
priating Mark's ad-
dress. He lives in
Bowie, Haryland--not
Missouri) -

Daniel [uncan
Box 3308
Pasadena, CA 91103

Donald D. Henaon
1676 Ala Mcana Blwd.
Apt. 307

Honolulu, HI 96815




The following is a list of Altair
dealers. Most Altair kits should be
in stock at these outlet stores.

IO rrograms tor the ACR

Arrowhead Computer Co.
(The Computer Store)
L1656 W, Pieo Blvd.
Loe Angeles, CA G00E4
Leis & Dick Heiser
{213} 473-3168

Byte'Tronics

5604 Kingston Pike
¥noxville, TN 37019
Bruce Seals

{615) S88-8971

The Computer Center

3330 Piedment Road
Atlanta, GA 30305

Jim Dunion, Rich Stafford
Steven Mann, Ron Roberts
(404) 231-1691

Computer Kits

1044 University Ave.
Berkeley, CA 94710
Pete Roberts

(415} 845-5300

Lomputers £ Stuff
1092 §. State St.
Orem, UT 84057

Eric & Debra Stewart
{801) 2242066

Cateway Elegtronics
2039 W, 4uth Ave.
Denver, (0 90211
George Mensik

(308) 458-544ky

Gateway Llectronics .
8123-25 Page Blvd,

St. Louls, WO 63140
Alfred L. Elkins {Lou)
Stuare Bartfield

(314) 427-6116

Marah Data Systems

Suite 120, 1805 N, Hestshare
Tampa, FL 33607

Don Maysh

(813) 872-7334

Bicrosystens

660SA Backllick Rd.
Springfield, VA 22150
(Washington BC area)
Rusgell Banks

{703) 569-1110

CTI Data Systems
3450 East Spring St.
Long Baach, CA 90BDE
Fred Whitney

(213} 426-7375

Byte Shap

1063 E1 Camino Real
Hountaln View, CA 94043
Boyd W, Wilsen, Paul Terpill

Ridgway East, Inc,

161 Bell st.

Chagrin Falls, OH u4022
(Cleveland)

Ray Wassum, Jack Stevans

The Computer, Inc.

PO Box Z26%1

Framingham Center, NA 0L701
Richard F. Browm

(617) B77-8984

Input/Output programs for the B8-ACR

By Tom Durston
- —

One request we've been getting frequently is for simple machine language
programs to write and read data on tape through the 88-ACR. Listed below ls a
program to write and a program to read using the 88-ACR. These programs have
been used in our engineering department to store lengthy test routines, and
ean be used for any type of data.

WRITE PROGRAM - 38 bytes

Writing data on tape through the 88-ACR is accomplished by first specify-
ing the start address of data and the end address of data. Then a test byte
(000 in this program) is written, followed by data output. The last portion
of the program tests to see if the program has transmitted the last byte of
data. If it has, the program juwmps to the last positions 1p memory, and is
observed by a change in the address lights on the front pamel, If the program
hasn't outputted the last data byte, the H & L vegisters are incremented by 1
and the program outputs the next byte. This program is placed In the upper
portion of 4K memory with a starting address of 017,000, The location may be
changed, but be sure to change all jump addresses accordingly. After record-
ing data that includes program information, write down the start and end ad~
dress on the Tape cartridge along with the name and test byte of the program
for identification.

When recording data at the beginning of a cassette tape, record at least
18 seconds of steady tone before rumning the write program (to get past the
plastic leader and wrinkles in the beginning of the tape), Also, if recerding
more than one batch of data, leave at least 5 seconds of steady tone between
batehes. This program is written for 88-ACR addresses of & & 7.

88-ACR WRITE PROGRAM

TAG | MNEMONIC | ADDRESS | OCTAL CODE| EXPLANATION

LXI 017,000 41 Load immediate HiL register pain
1 XK Lo| starting address of
2 =g Hi] data to be written
LX1 3 0L Load immediate BEC register pair
) KKK Lo| end address of
5 KRR Hi} data to be written
MVl E] 076 Move imme¢iate to accumulator
7 000 Test byte to be written at beginning
uT Q17,010 323 Cutput data from acoumulator

L 007 Data channel # of 88-ACR
TEST IH 12 333 Input data to accumulator
13 008 Status channel # of 88-ACR
RLC 14 Go7 Rotate accurulater left, test for D7 true
Jc 15 32 Junp if carry (97 not true)
ig :]l.-j', To "TEST"

MoV 017,020 176 Move contents of memory specified by HEL

register to accunulator

ouT 21 323 Output data from accumulator
22 007 Data channel # of 88-ACR
MoV 23 178 Mova contents of [ register to accumulator
cMP 24 271 Compare accumulator vs B reglster
JNZ %5 302 Jump if not zero (L # B)
wl o } To "NEXT"
MOV 017,030 17 Move contents of H register to accumulator
CHP L33 270 Compare accumulater vs ¢ register
JNZ az 302 Jump if pot zero {H # C)
ouo
:z 017 l To "NEXT"
JHE as 303 Jump (if L = B and H = C)
Y| o "N
NEXT Ty 017,040 043 Increment register pair HEL
JHP 1 303 Jump
A I } To “IEST"
END JNP 017,375 323 Junp (leop to self)
e R R ]

1

— T
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READ PROGRAM — UE bytes

A&s in the write program, start and end addresses of incoming data are
specified fipst. Next, the program looks for the test byte (000 in this pro-
gram). Onee the test byte s detected, the program inputs data and stores It
in memory as specified by the H & I, registers, The next portion of the pro-
gram tests to see if the end memory address has been filled. If it has, the
progran jumps to the last pesitions {n memory, and is cbserved by a change in
the address lights cn the front panel. If it is not the end, then the program
increments H £ L by 1 and jumps back to input another data byte. This program
is placed in the upper pertion of 4X of memory with a starting address of
017,000, The location may be changed, but be sure to change ail jump addresses
accordingly. When reading data back in, the tape and pregram should be started
a few seconds befare the start of data.

88-ACR READ PROGRAM

4X PROTECT

Hitting the protect switch will
occasionally not protect the WK dyna-
mic memcry beard. This problem is al-
leviated by removing pin 10 of IC"TH
from 45V and jumpering it to ground
instead, Ground is available
en pin 1) of IC"T",

SIOB & ACR OWKERS

Before inserting IC"G" on the SIOB,
TTL interface, check for a copper land
between plng 2 and 3. If there is one,
remove it, or you will get the follow-
ing symptons: you cannot enter a 1 {HI
LEVEL} in bits 2, 3, 4, or 7 (of #-7)
except at the memory address which cor-
s ds te the address of the 1/0 board.

contributed by Edwin F. Hanpten
MISPRINT

October 1975 Computer Notes, page
9: USING SERIAL BOARDS
Eche Program Step 17
reads 012
should read 013
InterTupt Program Step 11
reads 011
should read 010

Seminar Tours

Schedules for the next MITS-
MOBILE tours are now being plammed.
Exact dates cannot be amnounced, as
we do nat yet have confivmation of
the availability of meeting rooms at
all locations.

The tentative itinerary for the
last three weeks of February includes
stops in lubbock, Ft. Worth, Dallas,
Housten, Corpus Christi, San Antonie,
Austin, Odessa, and El Paso--all in
that huge state of Texas. Alsc Tuc-
son and Phoenix, Arizona.

Trom mid-March to mid=April we
plan to be on the west coast=-inelud-
ing San Diego, Los Angeles apreas,
Fresno, San Francisee Bay area, Sa-
cramento, Portland, and Seattle.

The gensval format of these lec-
tures will contimue to aim at bring-
ing information of interest to Indivi-
duals with varying levels of experience.

Upgrading plans for cur seminars
more material in the course
manual, more emphasis on I1/0 devices,
more equipment demonstrations Inelud-
ing several new MITS products.

TAG | MHEMONIC | ADDRESS JOCTAL CODE | EXPLANATION
LXI 17,000 oul Load immediate HEL registsr pair
1 XRX Lo starting address of
2 KX Hi| data to be read
LXI 3 QoL Load immediate BEC register pair
4 KRR Lo ] end address of
5 R Hi| data to be read
ITSTBT IN 6 333 Input data to accumulator
7 006 Status channel # of 48-ACR
RRC 017,010 017 Rotate acoumulater pight (test D@ true)
Jc 11 332 Jump if carey (DP not true)
2 ] To "TSTRT
IN pes kK] Input data to accumulator
15 007 Data channel ¥ of Ba3-ACK
{PI 16 376 Compare immediate with test byte vs
accumulaton
17 00 Test byte
JNZ 017,020 302 Jump if not zero (test bytefinput byte)
;,‘1, gff; To "TSTBT"
TEST IN 23 333 Input data to accumulator
24 006 Status chammel § of 88-ACR
RRC 25 017 Rotate aceumulator right {test D@ trus)
Jc 26 332 Jump if carry (D@ not true)
27 023 I
017,030 017 To "TEST
DATA IN 3L 333 Input data to accumulator
az 007 Data channel ¥ of 88-ACR
MoV 33 167 Move contents of accumulator to memory
address specified by HEL registers
MOV 34 175 Move contents of L rvegister to accumulaton
CHP 35 271 Compare accumulator vs B register
JINZ 36 302 Jump if not zero {L # B)
a7 051 [
017,040 | 017 To UNEXT
Hoy 41 174 Move contents of H register to accumulator
CHP 42 270 Compare accumulator vs C reglster
JNZ 43 302 Jump if not zero (H ¥ C)
wl oo | T e
JHP 46 303 Jump (if L = B and H = C)
L7 375
017,080 [ 017 ‘ To MEND™
NEXT INX S1 043 Increment HEL register pair
JHP 52 303 Jump
s o To "TEST
END JHP 0L7,375 03 Junp (leop to self) includes:
I R
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...more notes on ACR

Tape Recorder Motor Control

Another request for the 88-ACR has heen for start/stop motor contrel for
BC motor tape recorders with tha subminiature phone jack marked "REMOTE." &
simple way to do this is to utilize an unused flip~flop normally intended for
the interrupt function on the B8-SICB board. Since the interrupt circuit is
usually not used in the 88-ACR mode, it 1s possible to conneet the sutput of
one of the flip-flops to an unused driver of an 8T87, using it as a relay
driver,

The cirenit shown below uses control chammel bit DP to turn the motor on
and off, Consult page 3 of the 88-2I08 manuzl and the 88-ST0B schematic for
detailed information on this circuit.

——reeee Te TAPE
et
ALK, OR pACTOR
F REWAY - ONGPE LIRCUT,

L ) SPET, N0
ot forw’ Svpe oI
100 A AR GRNATER

The other half of IC B may be used for another control functiom in the
same manners IC U has 3 other spare drivers that may ba used.

We suggest the relay be mounted extermally to prevent recorder supply
voltages from interfering with the Altair 8800,

For the machine language Read/Write programs, adding the following in-
structions will allow use of the start/stop feature.

To turh the motor eofreuit on, place these instructions befope the begin-
ning of the Write and Read programs.

Octal
Logation| Code | Mnemonic/Deseription

016,374 | 076 MYI move immediate to accum,

375 ) 00) Turn on motor
are | 32 Cutput data from acoum,
377 1 006 Control channel

NOTE: For Write program, single step through these 4 imstrucrions,
wait apprepriate time (5-15 seconds), then hit RUN.

To turn the motor off, place these instructions before the jump to self
leop at “END.™ Alse changs data in location 017,376 to 371.

Octal
Location | Code |dnemonic/Description

017,371 | 076 L

372 {000 turn motor off
373 {3 OQutput
374 | 006 Control channel

ROTE: The flip-flops Ba and Bb do not have power on clear, It
may be necessary to single step the motor off circuit to
clear these flip-flops,

For use with Altair BK BASIC, use:
OUf §,1 - 1o turn motor on

CLOAD or CSAVE

OUT €,C - to turn motor off

Keep in mind that if writing, you must turn the motor on
3-15 seconds hefore cutputting data,

MITS/6328 Linn NE/ Albuguerque, NM 87108, '/ 505-265.7553
or 162-195¢

CLASSIFIED ADS

WANTED: Name & address for owner of
BO00 serial number 222755k, Infor-
mation was miseing from warranty card
mailed from Dayton, Ohio.

HANTED: Name & address for owner of
BEOT serfal number 2211284, TInfor-
mation was missing from warranty card
mailed from Los Angeles.,

WANTED: Software developer with IBM
squipment who will convert EBDICT ta
ASCII on a one shot basis. Contact
Jim Leek, Bakersfield iudic, 2601 F
Street, Bakersfield, CA 93301

WANTED: FORTRAN to run on the Intel
8080 CPU based systems. Anyone with
information on this please contact
Jack 0. Ceats, Jr., El1 Paso Computer
Group, 213 Argonaut #27, El Paso,
TX 79912

TOR SALE OR TRADE: Techtronics 4502
video hard copy unit. Preduces

& 1/2x11 prints from standard video
(i.e. vides teyrminal), Contact Mark
Bunker/2703 . 7lst Pl./Kamsas City,
KS 66106 913-375-1L38

FOR_SALE: 1U CPS EIS {mpact printing
tefnimal. Standard R$-232C data in
and out. Close equivalent of TTY
model 23KSR. Good shape. $230 roB
Denver. M, Smith/4355 S, High St./
Englewood, 0O 80110

Is anyone working on inventory con-
trol & bookkeeping packages in BASIC
(extended)? If se, please contact
Eugeane Zander/0'Keefe Supply Co./
€13 Williamson St,/Madison, WY 53703

We are working on computer aided in-
struction packages and executive
programs to operate under same. Es-
pecially interested in graphics dis-
play terminal systems, If you're
interested or have info, please
call: Sgt. Wesley.Isgrigg or Sgt.
Stanley Herr/74055 Casita Dr./29
Palms, C4 92277 {714) 367-6996

"Handy Dzndy" paper tape windew,

Uses 4 D batteries (not included),
$15.00 plus $1,00 postage & handling,
Bill Roch, 5133 Catalon Ave., Wood-
land Hills, Ca 91364

USERS CROUR CONT ARIN PG, 2.

Chicago Users Group

% Robert Swartz

195 Ivy Lane

Highland Park, IL 60035

Southeast Minnesota Amateur
Computer Club {SEMACC)

2122 NW 17 Ave.

Rochester, MN 55901

Oklahoma City Club
2412 SH 45th
tklahoma City, OK 73119

Texas Computer Ciub
% L.G. Walker

Rt 1 Box 272

Aledo, TX 78008



MITS Introduces New 6800-Based Computer

ALTAIR 680

By James B. Vice

Not long ege MITS made a glant
step towards the day whem a computer
will be a standard household item.
They've now moved another step clozer
with the new ALTAIR 680 microcosputer:
This new machine is an eacellent com-
pronise between computer power and
low cost structure, without sacpifi-
cing design reliability. The MITS
engineers have designed a system
based on the 6800 microprocessing
unit {NPU), This MPU, available From
both Matorala and American Micro-
Systems, adapts nicely to 2 minimum
design configuration,

The ALTAIR 680 measures 11 1/16"
wide ¥ 11 1/16" deep x 4 11/16" high,
making it less than one-third the
size of the ALTAIR 8600. The basic
system is avallable in three config-
uraticns, depending on the intendad
application. These include a fully
user-programmable system with com-
Plete front panel controls, and two
versions oriented more towards dedi=-
cated program applications.

The compact size of the €80 ob-
viously precludas any significant
amount of internal expansion, al-
though additional memory and I/0
control are already on the drawing
board. The 680's small size can be
deceiving. The overall concept was
to keep the machine as simple, small
and inexpensive as possible; but it
is a complete system in itself, with
the exception of sowe 1/0 davice, To
the industrial user this may not be
important, but for the “home brewers"
it can be eritical.

The construction of this machine
is a relatively eaay matter for even
the most Inexperienced kit builder.
Almost all of the circuitry §s con-
tained on a single large printed civ-
cuit board, including memery and a
built-in If0 port, In fact, thia
single board is a full computer with
the exception of a power transformer
and some control switches, This is
where the main distinction betwean
the three configuraticns is encount-
ered.

Most hobbyists will be concernad
with the full front panel modsl.
This contains all of the necessary
controls for addressing and entering
data besides those for controlling
the processor itself. A “turn-key™
front panel model is alsc available
which eliminates all controls ewcept
restarting the processor. This could
be used in any application where it
is desirable to eliminate the possi=
bility of the operator or any other
person affecting the machine'smemory
or cemputing cycle. An example for
such an application wight be its us
in controlling an intrusion detectien
system, or for a manufacturing machine
contrel system. The third configura-
tion is closely related te the last.
The 680 wili alsc be available ag
just the large PC board mentioned
above. This board contains every-

Seni-conductor Products, Inc. Also,
the 6800 MPU is TTL compatible and
requires cnly one S-volt power supply.

In the full fromt panel model
of the BED there is an additional
printed circuit board. This board
contains all of the logic circuitry
necessary 1c reset, halt or start
the processor. Also located on this
board are switeches and associated
LED indicator lights for ecach of the
=ixteen address lines and eight data
lines. The front panel printed cir-
cuit board mounts directly to the
wafn printed circuit board via a
100-contact edge contector, This
eliminates the need for & cumberscme
wiring harness. The only other con-
trol is the power switch, located on
the back panel of the unit for safe-
Ty purposss.

On the dedicated program models
PROM or ROM is used for setting the
starting address and for programming.

The basic ALTAIR 680 computer
can be sybdivided into five function-
al sections. These are tha MPU and
clock, the memory, an I/0 pert, can-
trol and indication, and the power
supply.

The first three of these sec-
tions, along with the power supply
regulation compenents, are located
on the main printed circuit board.

*An excellont compromise between computer power and fow
cosf structure, without sacrificing design reliability,”

thing but 2 power supply and contrels.
It could be used for the same appli-
cations as the "turn-key" model, only
where the computer is to be "buried"
inside another machine.

The latter model would alzo be
excellent for the experimenter who
wished to purchase an absolute mini-
mum and do a bit of hie own designing.
Another advantage to this particular
idea is the considerable amount of
information available on the 6800
microprocessing unit from Motorola

A PUBLICATION OF THE ALTAIR USERS GROUP

i,

Cedoben, 1975

© MITS, INC. 1975
Vofume One Tssue Five

MPU and Clock

At the heart of the 680 system
is the 6800 Miercprocessing Unix.
This is a versatile and very powerful
little progessor, yet it is directly
respensible for the overall simpli-
city of the 680 design.

The BBO0 is an 8-bit parallel
procesaor using a bi-directional data
bus and a 16-bit address bus. The
latter gives it the ability te di-
rectly address 65X bytes of memcwy.
The instruction set conslists of 72
basic instructions with variaticns
glving 197 different Instructions out
of a posaible 256 ecodes (5% of the
possible ¢edes are unassigned). The
variations are the result of the
6800's unique addressing structure.

= ConTmved Fhge 7--
BN - NITS drop s
< B r.e5+o'¥|‘l5 !
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Aocoross the HdAditor's Deslxc

By David Bunmell

As I have gtated In the past,things
change rapidly in the computer bus-

inees, This issue of Computer Notes

is an example.

Our lead article, ™ALTAIR 630",
was to have bean the big news Ltam,
but as ir turted out, the drop in
the price of UX boards and the
announcement of new I/0 cards is
probably of move Interest to Altair
8800 ugers.

I want to thank all of yeu whe
were kind enough to return your sur-
veys--they have had a big impact al-
ready. For the bemefir of those who
think we don't listen 9 cur customers,
hera's a list of changes resulting
from the survey:

1) The %K board price has been
drastically lowered to $195. People
who have ordered 4K's at'the old price
will receive $50 credit For each 4K
ordered. This credit is applicable
o the purchase of a tew WK board,
which means you can buy a UK for the
price of 5145 !

2} The SLA {Software License Agras-
ment) has been eliminated. No longen
will you be required to read and sign
this infameus document. However, this
should not be interpretsd to mean that
Altair BASIC is now part of the public
domain, We have the copyright on this
and our position is the same. A cover
letter will be sent with our software
te explain, It will be simple and it
will hopefully eliminate the axisting
confusion.

3) The price for Altair BASIC to
those of you who don't have a minimum
system has been dropped. Effective
Hovember 1, the price of 4K BASIC is
$150, 8K BASIC is $200, and Extended
BASIC is $350. Prices for those with
a minimym system remain the same
{sae ad in this issue).

4} A letter-answering system has
been set up, All letters will be
answered within 5 working days and
eventually this will be reduced to 3
days.

ComPUTER

5) A Want Ad coluon will be set
up in Computar Motes for individual
Altair Users who wish to trade or
sall computer related items to other
Altair Users. This service will be
free and the only reatricrisn is
that it cannct be used to sall pro-
ducts that compete with existing MITS
Altair products.

6} Each month $25 credit toward
the purchase of Altair products will
be awarded to the author of the best
Altair applications article, If you
have done something interesting with
your Altair, write an article about
it and submit it to: Editor/Computer
Notes/MITS 6328 Linn WE/Albuquerque,
HH 87108

By the way, the September issue
of Computer Notes was not printed
until the last week in September and
this current issue is slated to ba
printed on Octeber 24, Different
publications have different policies
regarding the date on their publica-
tion. Some magazines like Popular
Electronics come out three weeks
early; i.e., the November iasue comes
out during the first or second week
of October. Other publications like
Digital Desipn coms out during tha
third of fourth week of the month on
the cover (the November issue will
be out arcund the 20th of November).
If you got your September issue of L.N.
arocynd Qctober 11, you received it
“on time." This may change if we
have a chance to catch up.

LI

Recently I attended the "Compu-
ter Fair' held at the Lawrence Hall
of Science on the University of Cal~
ifornia campus in Berkeley. T went
thera at the urging of the People's
Computer Company Dragen, Bob Albrecht.

The Lawrence Hall of Science is
the huge bastion of modern architec~
ture that sits on a hilltop overlook=
ing Berkeley and most of the bay
area (quite a view). Inside, there
are a nunber of museum type science
exhibits -- the kind thatr are normal-
ly associated with yawning., There
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Barbara Sima

A few computer clubs are begin-
ning to ferm throughout the country.
One such group is based in New Jersey.
The Amateur Computer Group of New
Jersey is headed by Sol Libes. This
group has regular monthly meetings
scheduled in advance with seemingly
will-planned topics. ALl In all, the
group appears to be very professional.
A newsletter, ACGNJ Hews (Amateur
Computer Group of New Jersey Newslet=
ter} is a monthly publicaticn put out
through the efforts of this computer
club. The newsletter seems to be
very informative with information
conecerning the members of the group
as well as information about their
meetings. If you are interested and
would like more information about the
group, you can contact Mr. Sol Libes
(201} B8BY-2000 {day), 277-2063 (eve),
president of the club, or Mr. George
Fischer (212} 851-1751.

Another computer group has form—
ed in Texas, knownofficially as The
Computer Hobbyist Group of North
Texas. This newly formed group has
also taken the bull by the horns and
started a very well organized club.
The members own variocus types of
equipment and seem willing to share
their knowledge as well as time with
one and all. The Northern Texas
Group also has a monthly newsletter
being published. This newsletter
offers information concerning meet-
ings of the group, questionps and an-
swers on both hardware and software,
summaries of various newsletters
throughout the country, ideas on
where to get help for beginners in
the nierocomputer field, as well as
various other types of information.
If you are interested in this group,
you can contact Bill Fuller (214)
641-2909 or Nell Ferguson {4l7) &61-
2867. These two gentlemen are the
editors of the newsletter, Another
contact would be Lannfe Walker (817)
2W4-1013, president of The Computer
Hobbyist Group of North Texas.

We also have contacts for other
conputer groups listed in our new
column, "Local Users Groups," If you
are a member of such a club and
would like to make it known for cther
users within your area, please send
in the group's name (if any) and ad-
dress as well as contacts for inter-
ested psople to get ahold of., We'll
put this Information in our newslet-
ter for BOOO users.

Barbara



LISTTIER frem the PRESIDIENIT

by H, Edward Roberts,
President, MITS

I bave just finisned reviewing
all the Compyter Notes survey forms
that you have sent to us. A number
af interesting fdeas and products
were proposed as well ag a number of
negative comments. 1 will sddress
these negative comments in cthia
coluzn,

The nwmber cne all-time prablem
is delivery. We are only too aware
of this problem. The reason for
delivery problems are generally
related to two factors,

The first factor has been deliv-
ery of materials from our vendors,
¥e have literally sucked the industry
dry of certain parts over the last
year; examples are 9212, 8201, 2107,
4030, 4060, TTL parts, etc, We are
moving into a mode where our long
term production requirements are being
anticipated more accurately and hope-
fully this will circumvent many
exlsting delivery probléms.

The other facter has been one of
optimism, We have consistently spent
more time in developmernt than was
planned. About three mouths ago 1
issued a directive that we would not
announce any new products ontil chey
are in production. This won't coms
pletely eliminate the problems
associated with delivery through the
initial surge of orders, but 1t will
greatly halp,

I am sure that the readers of
this publication have noticed a
lack of new product announcements
tecently. This should not be inter-
preted as a lack of on-going
development. We have a large mumber
of new, and we think, breskthrough
products that are close to belag
put inte produckion, buk they will
be in production when we announce
them. The new I/0 cards and PROM
cards that are acmeunced in this
Essue are examples.

Questions have "baen raised about
the 4K memory by a large number of
customers, I will answer them here.

‘L. Question: Why did you go with
the dynamic memory instead of the
cheaper and simpler static approach?

Answer: The dynamic 4K memory
promized to be ultimarely the lowest
cost memory. A 4K byte dymamic
memory requires approximetely 32 ma
of 5 volt power for the total of 8
BAM, and static memory usimg 2102
requlres approximately 960 ma of 5
volt power. Our internal Altair
bus specifications say that no card
will use more than .54 of 5 volta,
we certainly deviate occasionally
from this specificatiom, but we try
to stay close. Current Altair 4K
cards use typically 530 ma at 5 volts,
this current includes the bus drivers
refresh, RAM, and address select
current, In sommary this means that

a 4K static card that meets bus
drive specifications require close
to three times the 5 volt current of
dynamic memory, Incidentally, this
data is based on the current Intel
data sheets and our own internal
feasurements,

2. Statement: Dynamic memory is
slower than static.

Answer: Grossly inaccurate
srtatement==we curreatly use 4030-2
and 4060-2 which have a -worst case
access time of 200 nancseconds,
but even the earlier 4K designa use
300 nanosecond memcries. Every
2M8 the zefresh circult refreshes
64 columns , but this refresh occurs
during the start of a cycle and 1s
normally transpaxent to the processor
Even dnder worst case conditions it
would gnly change system speed by
1.6% which isn®t measurable in
most applications.

3. Statement: There are problems
with the 4K dynamic. .

Answer: True to some extend.
We have been unable to get an
adequate supply of eicher 4030, 4060,
or 2107 memories, Thia resulted in
our switching the design to the
Signetic 2004. This part appeared
both on the data sheet and in our
test ta be a direct substitute for
TI or Intel parta but, apparently

we teceived a defective lot of chips,
which resulted in an excessive failure
tate for the 4K card. We have asked
in the previous issue of this publi-
cation for the return of any 4K carda
which contained the Signetic 4K RAMa.
Most of these cards have been recurned.
At the time T 'am writing this, we are
now returning the tested 4K cards

te their owners. But this process is
a stow one due to the availability of
the TI parts. Please bear with us.

Aa a result of these problems with
Signetic RAMs a number of changes

and tevisions have been made to this
card to make it even better. A mew
P.C. layout is underway which eliminates
most jumpers, It should be available
in approximately 8§ weeks. Im any
case, Ef you have any problems, let us
know. We will do everything possible
to resolve them,

Finally, and moat importamt, we feel
that our evaluation of the wltimate
cost of the dynamic memory has been
proven. Therefore, effective Navember 1,
the price on the MITS 4K memory board
will be $195.00, Furthermore, all of
you gbys who have loyally purchased
MITS 4K caeds in the past have an
automatic $50.00 credit for each 4K
card you plrchased at $264.00 toward the
purchase of a new 4K memory card. Put
another way, if you paid $264.00 for a
MITS 4K card in the past, you may buy

a naw 4K card for %a_sﬁg. T hope this
will eliminate any doubts concerning

the wisdom of staying with MITS on all
future purchases of Altalr peripherals,

Another cooment that has been made is
related to customer service. I think
that most of our customers are aware
that we are constantly ilmploving the
quality and quantity of our service,
The problem we have 1s training pecple
internally te respond to customer
roquirements, and frankly the number
of customers have increased more
rapidly than our ability to rrain.
started the year with two people
invelved in customar service, We
now have over 15 people involved in
customer service and ave sctill crain-
ing. Our goal 1s that by the end of
Novembet you will be able to count
on almost instant service, but until
then, please bear with us, We are
trying!!!

In total, I believe moat of our
customers agree that MITS has done
an enormous amount to revelutionize
the computer industry. We have dane
it by producing a consistantly high
quality product at a reasenable price.
We have made mistakes in the past
and wiil probably make more in the
Euture, but you can be assured iFf it
happens we will rectify the problem.
Ever since we introduced the Alcair
we have been attacked by a small but
persistent group of compeiitors and
armchalr experts, I personally have
been sttongly inclined te de battle,
but cocler heads here at HITS
have wom out. I think it time to
answer some of the nongsense questions
that have been reised,

We

1. Comment: MITS uses substandard

parts.

Angwer; We never have nor ever
will in the future. Anyone who tells
you this, feel free to tell him that
1 =aid he i3 a liar.

2. Coument; MITS i3 a hig company
which is not fnterested in its
customers,

Answer:- False, WITS 1s a small
compsny. We had less than 20 employees

-when we fntroduced the Altair and now

we have grown to 90 as a result of
our Altair cuatomers., We are profit
metivated, bur that motivation exceeds
our interest in our products by only
the slightest smount.

3. Comment; MITS should give BASIC
to its customers.

Answer:t Wrong. We made a $180,000
royalty commlttment to Micre Soft in
otder to have BASIC available te our
customers. MITS makes essentially
no profit on BASIC, It iz done as a
S4Tvice to our customers. The BASIC
we supply hes universally been accepted
as nothipg short of fantastic and has
sllowed Altair customers to be literall
years ahead of where they sould have
beet without this aoftware. Contrary
ko some opinions, software developments
are expensive and the people whe do
these developmenta feel that they shoul
be paid for their efforts, I agree.

It {3 irrvevelent whether software is

- ConTinued Page 4 —
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devaloped to run on & large LBM Compu ter
or the Altalr, it costs money. We

are salling the BASIC at 1/10 to L/100
the price large computer coupsnies
would get for a similar package, but we
are still taking gas. Anyone who would
like to argue this peint, should feel
free to-call me ac MITS, Anyone who ia
using a stolen copy of MITS BASIC
should identify himself for what he is,
& thiaf.

Recently & number of parasite
companies have appeared, Thage ¢companias
are in a tough position, They myst
attack us for new business but at the
same time they are dependent on our
product for their survival, This has
resulted in a good bit of nonsensical
rheotoric aand advertising, We are
confident that most of our tustomers sge
through the nonsense, but a few
customers have attacked MITS for tha
failure of a competitor to daliver or
for the fatlure of a competitor’s
product £o operate Properly, We have
move than encugh of our own problems
to worry about without getting involw~
ed with competicor'a problems. There-
fore, I will state again that we stand
behind 21l MITS products and systams.

We will do whatever ia necessary te make
these systems function properly {f they
haven't been abused by the osmer. But
{f you use non-MITS products, any
problems that arise are betwean you

and your vendor,

Auyone fnterested in discussing
any of the points 1 have made in this
column or anything else, please write
to my attention. 1 will try to publish
4s many of these letters as foasibla.

One final chought, I weuld petrson-
ally like to take this Space to thank
you for your support both in terms of
orders and in terms of suggesktiona
and constructive criticism, [ hape
you will accept $50 credit on rthe 4K
nemory board as a chank you for your
past loyalry,

is also & number of classrooms and
except for one thing I would hardly
recommend tha place. That ¢me thing
iz computers.

When I entered the Lawrence Hall
of Science, the fivst sight I saw was
& mass of computer terminals sur-~
rounded by junier high age kids who
wera obvicusly having the tima of
thelr lives (did you know that there
are hundreds--perhaps thousapds--of
Yyoung turks who understand BASIC and
can program BASIC).

Until you have the experience of
watching young people play camaraderie
or attacking a match program, you
can't really understand the enormous
impact computers are going to have on
education. {omputers don't judge you
like teachers -- if you do something
WCORg You oan try again and no one is
the wiser.

The advantages of computers in
education are such that I am not go-
ing to be one of those who backs off
and says, “but, of course, computers

ACRoSS ™e epror's DESK,

will never replace teachers." Com-
puters will replace some teachers.
Computers will teach subjects and
teachers will teach socialization
(sonecne has to watch the playground).

In addition to thousands of
bubblegummers swarming over terminals
there were some othen interesting
things happening at the Computer
Fair, fThe classreams that I refar to
were set up as demonstration reoms
for computer companies to display
their warea (two days at the Computer
Fair were reserved for teachers and
administrators).

Oue classroom had Five Altair
systems up and running, the mosat
interesting of which belonged to a

<ompany called Cromenco that had an
Altair hooked up to a color teievi-
sion. They call this interface the
"TV¥ Dazzler.™

TV Dagzler will work in 3 32 x
32, 64 x 64, or 128 % 128 matrix
with 7 levels of gray scale in black
and white or all 7 TV colors in color
Plis two intensities of brightness.
When you twrn it on you see a color
representation of memery. If you are
running BASIC, you can watch it as it
Writes into the buffers or onto the
stack, ete, The program that I saw
vunning in the Dazzler was a demon-
stration program written by Stephen
Dompier of Altair Music fame. What
you de is put a pattern on the screen
{it has complete cursor control} and
type RUN (using a teletype) and the
pattera pepeats itsslf over and over
again until the sereen is full. The
result is a beautiful combination of
colors that I would characterize as
electronic painting.

Les Solemon of Popular Electronics
atayed up until 3 am recently playing
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developed to run on a large IBN computer
or the Altair, it costs money, We

are selling the BASIC ar 1/10 to 1/100
the price large computer companies

would get for a similar package, but we
are still taking gas. Anyone who would
iike o argus thisz point, should feel
free to call me at MITS, Anyone who is
using a atolen copy of MITS BASIC

should identify himself for what he is,
a thief.

Recently a number of parasfte
companies have appeared, These companies
are in a tough position. They must
atkack us for new business but at the
same time they are dependent om our
product for their survival. This has
resulted in s good bit of notsensical
rheotoric and advertising. We are
confident that most of our cuatomers see
throygh the nonsense, but a few
customers have attacked MITS for the
Failure of 2 competitor eo deliver ar
for the failure of a competitor’s
product to operate properly, We have
=ore than snough of our owm problems
to warry about without getting involv-
¢d with competiter's problems. There~
fore, I will atate again that we stand
behind all MITS products and systems.

We will do whatever {s mecessary to make
these systems function propexly if chey
haven't been abused by the owner. But
if you wse non-MITS products, any
problems thac arise sre between you

amd your vendor,

Anyone interested in discussing
any of the points I have made in this
<olumm or anything else, please write
to oy aceention. I will try to publish
49 many of these letters as fsasible,

One final thought, [ would person-
ally like to take this space to thank
you for your support both in terms of
orders and in terms of suggestions
wd constructive criticism. I hope
you will accept $50 credit on the 4K
semory board as a thank you for your
past loyalty,
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is alsc a number of classrooms and
except for one thing I would hardly
recommend the place. That one thing
iz gcomputers.

will never replace teacherg,”
puters will replace some teachers.
Computers will teach subjects and
teachers will teach sacializatien

Com-

(someone has to watch the playground).

When I entered the Lawrence Hall
of Science, the first sight 1 saw was
a mass of computer terminals sur-
rounded by junior high age kids who
were obvioualy having the time of
their lives (did you know that there
are hundreds--perhaps thousands~-of
young turks who understand BASIC and
can program BASIC).

In addition to thousande of

bubblegummers swarming over terminals
there were some other interesting
things happening at the Computer
Fair.
wers set up as demonstration raoms
for computer companies to display
their wares {two days at the Computer

The classrooms that I refer to

Fair were reserved for teachers and

Until you have the experience of
watching young people play camaraderie
or attacking a match program, you
can't really understand the enormous
impact computers are going to have on
education. Computers don't judge you
like teachers -- if you do something
WIONg you can try again and no one is
the wiser.

The advantages of computers in
education are such that T am not go-
ing to be one of those who backs off
and says, "but, of course, computers
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administrators).

One classreom had five Altair

systems up and running, the most

interesting of which belonged to &
company called Cromenco that had an
Altair hooked up to a color televi-
slon.
"IV Dazzler,"

They call this iaterface the

TV Dazzler will work in a 32 x
32, 64 x 64, or 128 x 128 matrix
with 7 levels of gray scale in black
and white or all 7 TV colers in color
plos two intensities of brightness.
When you turn it on you see a coler
ropresentation of memory. If you are
ranning BASIC, you can watch it as it
writes into the buffers or onto the
stack, etc. The program that I saw
running in the Dagzler was a demon—
straticn program written by Stephen
Dompier of Altair Music fame. What
you do is put a pattern on the screen
(it has complate cursor control) apd
type RUN {using a teletype) and the
pattern repeats itself over and over
again until the screen is full. The
result is a beautiful combination of
colors that I would characterize as
electrenic painting.

Les Solomon of Popular Electronics
stayed up until 3 am vecently playing
LIFE on a TV Dazzler and he says the
Dazzler will be featured in the Feb-
mary issue of PE,

For those of you who ave inter-
ested in the TV Dazzler, the address
of Cromenco is 26655 Laurel, Los
Tell them
you heard about the Dazzler in
Computer Notes and perhaps they will
be persuaded to provide us with an
article.

Hhile I was in California, T

" took the opportunity to tape inter-

views with Bob Albrecht and Kelth
Britton of PCQ and with Stephen
Dompier. They had some jnteresting
things to say. Did you know for in-
stance that "the whole thing” started
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Bob Albpecht’s weekly combination
wine tasting-Greek danaing-computer
programming seminars? MNext issue I
#ill publish exerpts from these
interviews.



LonPUTeR NOTES/OCTOBER. 39?5

PAGE FIVE

4K PriceGutTo $195!

by David Bunnell

Moments before this issue of Computer
Notes was slated to go to press, H.
Edward Roberts, President of MITS,
announced dramatic cuts in the prices
of Altair UX memory boards. Effective
November 1, the price of &K kits will
be dropped from $264% to $195, Like-
wise, the price of assembled 4K memory
boards will be dropped from $338 to
$275.

Hoting that problems with LK
boards have now been solved, Reberts
also announced that customers who
tave purchaszed 4K boards prior to
Wovember 1 will receive a $50 credit
for gach 4K board purchased. This
credit can be applied to the purchase
of new Altair UK boards only.

If you have purchased a 4K board -at

the old price, you can now purchase a
4K kit _for Just 5145 or an assembled
board for $275,

Roberts stated that this decision
was made after reading surveys returned
by MITS custemers, many of whom complain-
ed about the prices of MITS Altair
memory and I/0 prices.

Roberts noted that these price changes
might create another large backlog but
that MITS will make a determined effort
to improve its delivery schedule and he
asked thar all MITS customers please
bear with us. It is now a goal of MITS
tc have 24 hour delivery and all MITS
e;rglcyees are peared toward achieving
this.

MITS is determined to provide Altair
customers with the best, low cost memory
and 1/0 wodules on the market. He will
continue looking at our prices and we
will centinue developing mew products,
however, MITS will not use junk parts
in lts products in order to be competi-
tive with funk kit dealers, MITS uses
enly the best, quality parts and that
policy will remain in effect.

After announcing the price cuts for
Altair 4K boards, Roberts announced
that three new Altair I/0 boards are
now ready for production. These include
a Serial Iaterface (88-231I0) that can
be ordered with one or two ports, a
Parallel Interface (88-4P10) that can

have up to four ports, and a PROM
memory card.

These boards could have been apncunced

waeke ago but MITS has adopted a new
policy of not anmouncing any products
until they are in preduction stage.

iz hoped that this policy will elimate

dently of each gther (such as an.

ES=252 CRI terminal) running ar 4600
Laud and 3 20 willismw -
niog at 1iC haud). Five volt power
consumption is typically 520 milli-

problems created in the past by premature amps.

product announcements.

88-2510 Interface

The 88-28I0 Interface board can
be ordered with one port for just
s o and 2gasnbled.
The edditional port is $3Y4 for kit
and $35 assembled. Bach port pro-
vides the following features:

1} & signal/control lines
a) transmit data
b} receive data
c} data carrier detect
d} clear to send
e) request to send

This allows for maximum utilizae
tion of some of the more sophistica-
ted terminals on the market,

2) All signal/centrel lines are
user-selectable for 112 volt levels
(R5-232), TTL levels (0-5 velts), or
20 milliamp current loop (Teletyg:}.

3) Software programmable for 9 op
10 bit transmission
a) 7 data bits + parity bit
(odd, even or nene) + 1 or
2 stop bits
b) B data bits + 1 or 2 stop
bits
¢} @ data bits + 1 stop bit +
parity bit {cdd or even)

%) Full 8 bit status register
a) recelved data gvailable
b} transmitter buffer empty
c} carrier detect
d) elear to send
e) framing errvor
£) received data overflow
g) parity error
h) interrupt request

Allows for greater control and
handshaking ability,

$) Tramsmit and receive interrupts
--disable/enable under softwave.

6) On-board, erystal-centrolled
clock for any of eight baud rates
(with & single jumper}: 110, 150,
300, 1200, 1800, 2400, 480C, 9600,

7) Programmable counter cam pro-
vide other baud rates of 37.5, 75
and 600,

The 8B-25IC with 2 ports can
interface 2 serial 1/0 devices, each
running at a different baud rate and
each using a different electrical

interconnect. Ihar iz, the 2 ports
cap be eAtirely jndspenc

88-4PID Interface

The 88-UPI0 Interface board ¢an
be ordered with a single port for
just $86 ip kit form and 3112 gsgem-

Three additicnal ports are

each In kit form and $39 each

assembled. Each port provides the
following:

1) Sixteen data lines

a) Each line can ba initial-
ized as an input or output
s0 that a single port can
interface a terminal (8
lines in--8 lines out)} or
2 ipput devices {such as
paper tape reader and
keyboard)} or 2 cutput de-
vices (paper tape punch
and printer) or any comb-
inatien for custom appli-~
cations.

b} ALl data lines are fully
TTL compatible and in ad-
dition, 8 of the 16 linea
can directly drive the base
of a transistor switch
{1.5v @ 1 milliamp).

2) Four controllable interrupt Lines
a} Enabled/disabled under
software control.
b) Two Lines ean act as outputs
for ready/busy handshake.

3) Two control/status vepgisters--
Contains a status bit for each of the
four interrupt lines.

%) Removable flat cable connection
from board to back panel.

SEE DRERAI, FoLLOL G PACE

kD WaRE

If your CPU board seemg to be
woiting ail ones or zerce into the
nemory, if it gives you the wrong
gtatus, or has preblems running
BASIC, then check IC Q. It should
be a Texas Instruments 74123, While
other brands may sork, we have found
That the TI 74l23 gives greater re-
‘1iability in thi= particular use.

By way of a reminder, all LK
dynamic memories using Signetic RAMs
(8 2604) ehould be returned to the
factory for checkout with replacement
RAMs. If you have any of our LK dy-
namic memory boards that fail to glve
reliable service, please return them
to the MITS Repair Department for
checkout.



82-4P|0 Interface

Assuiing the board is addressed
at location #, register selection for
port # is:

ADDRESS REGISTER
] Sectlon A - control
1 Section A ~ data
2 Section B - tontrol

Seetion B - data

cpy ! PORT @ ! 10 DEVICE (5)
« BLINES '
R D N 1 INTERRUPT
] > A ]
DATA OUT . K—r TP v our
T LiNeS !
v 1 - !
] <L wrennuer
READ/  ~ B
whiTE ! N — > baTA iN/OUT
| o LINES |

SIMPLIFIED BLOCK DIAGRAM (1 port)

Port 1 would be addresses 4,5,6,7
Port 2 would be address 8,9,10,11
Port 3 would be addresses 12,13,14,15

An 88-4P1Q with 4 ports has 64
data lines {each group of B individu-
ally selectable} and consumes 500
milliamps at 5 volts - typical.

L
PROM Memery Card

1. The 88-PHC PROM memery card
provides up to 2K bytes of non~
velatile memory for boot loaders and
other programs that must be retain-
ed if power to the computer is in-
terrupted. The card uses either
1702 or 17024 PROMs which contain
256 B-bit bytes. These PRONs are
elactrically programmable and eras=
able {using ultra-violet light) ao
they can be raprogrammed if neces-
sary. The non-erasable versicns
(1602 and 1502A} can also be used in
the card.

2. The card has a power down op-
tion consisting of four drivers that
switch the PROMs on and off in pairs
T¢ reduce current drain., In the
Voff" state the PROMs draw about 15%
to 20% of the current required in
the "on" state, Except for some over-
lap in switching, only two of the
PROMz can be in the "on" state &t a
time,

3. There are provisions on the card
for patching the number of wait
states from 0 to 3 in order to ac-
comodate diffarent speed devices.

ENGINEERINE NOTE:

For proper operation of a Tele-
type with the £8-SI0C interface
board, the Teletype must be intermal-
ly wired for 20mA, full duplex Oper—
atien, MITS is cwrrently selling
Teletype mods) $3320-3JE. Instruc-
tions for changing to 20m4, full
duplex operation may be found in the
wiring diagram §9336WD=B2A supplied
with the Talatype (thiz model comes
from the factory wired for 60m4, half
duplex}. Also, be sure that Ri0 on
the £88-8I0C is 220 ohm, not 390 ohm.
This resistor determines the 20mA
loop current operating the printer
part of the Teletype.

Using the VLCT

The VLCT iz a very usaful cetal
1/0 device. It consists of a 10-key
keyboard (0-7, Ready, and Clear), an
eight LED input register display and
2 three digit octal output display.
The VLCT interfaces to the Altair
through the 88-PI0 using TTL logic
levels. Data is entered into the
Altair by use of a short input pro-
gram, such as the one listed balow.

VLCT INPUT PROGRAN

Stores data in memory starting at address
instruction (must be different from input

Prices

Item Kit Assembled
BB-uNCS 5185 6275

$50 credit on new orders
for each board ordered,
i.e. has two uK's, can
order two more at $145

each,
89-2510 3115 single SLuk
88-Sp $24 additional port 33S
83-4PIa $86 single $112
88-PP $30 additional ports 339
(ap to 4}
88-PHC $65 $128

QUSTOMER SERVICE HQIE:

If you plan to stop by at our
Alpyquerque plant to have a MITS pro-
duct serviced while you wait, please
notify us 2 days in advance so we may
set aside time for our techmicians.
We are extremely busy and have guite
a backlog at this time, so your oo~
operation will be appreciated.

After 3 keystrokes on the VLCT,
data is automatically transferred to
the input latch, where software
steres it in memory. Pressing the
Roady key causes the software to acho
back the data to the octal dieplay on
tha VLCT.

By changing the test byte after
the first "ANI" you can use the Ready
key ta trigger srorage of data to
prevent automatic entry of an Imcor-
tect code.

specified by LXI
program. }

o oyl LXI Load H & L with starting address
1 KX Least significant address byte
2 XXx Most significant address byte
IsT: 3 233 IN
4 000
5 346 ANT Test for input latch loaded
[ 202 {after 3 keystrokes)
7 ALz Jz
lg ggg Junp to IST
2 332 IN
I 2 001
I 4 167 MOV (Mem 1) < (A}
0ST: 5 333 IN
i 6 000
I 7 346 ANI Test for Ready key
20 001 pressad
| 1 2 gz
] 2 015 Jump te OST
3 00
| 3I76 KOV (&) - (Mem )
| 5 323 ot : This program stores sctal data
| 6 [N sequentially in memory starting at
7 043 INX (H,L) + 1 the address specified by LXI. It
| 30 303 JHP should be used for writing machine
| 1 003 Jump to IST  language programs; and, for long pro-
1 2 ooo grams, it is faster and easier than
I

NOTE: For 88-PI0 address O£l

loading in through the front panel
switches.
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82-4P10 Interface

cey ! PORT & ! 1/0 DEVICE (5)
1 BLINEg 1
DATH |7 ) } INTERRUPT
1 A é———)l
DATA GUT : d—f—-l-—b DATA IN/OUT
4
Tunes |
ADDRESS % ;1
Buss t [
— pe——————l.
] INTERRUPT
READ/ 8 ke 3
wmre : > ! DATA. INfOUT

Assuming the board is addressed
at location @, regiater selection for
port B is:

8 LinEs |
|

SIMPLIFIED BLOCK DIAGRAM (1 port)

Port 1 would ba addresses Y,5,6,7
Port 2 woyld be address 8,9,10,11
Port 3 would be addresses 12,13,14,15

ADDRESS REGESTER An 8§8-4PI0 with U4 porte has G4
— e data lines (each group of 8 individu-
4 Section A — control ally selectable) and consumes 500

L Section A - data nilliamps at 5 volts - typical.
2 Section B = Tantrol
L k] Section B - data
PROM Memory Card

1.  The 83-FMC PROK memory card
provides up to 2K bytes of non-
volatile memory for boot loaders and
other programs that must be retain=
ed if power to the computer is in-
terrupted. The card usea either
1702 or 17024 PROMs which contain
256 B-bit bytes. These PROMs are
elactrically programmable and eras-
abla (using uitra-violet light) zo
they can be reprogrammed if neces—
sary. The nom-srassble versicns
{1602 and 16024) can also be used in
the card,

2.  The card has a power down op-
tion consisting of four drivera that
switch the PROMs on and off in pairs
to reduce curvent drain. In the
"off" state the PROMs draw about 15%
to 20% of the current pequired in
the Yo" state. Except for some over-
lzp in switehing, only two of the
FROMe can be in the "on" state at a
time.

3. There are provisions on.the card
for patching the number of wait
states frow C to 3 In order to ac-
comodate different speed deviees.

ENGINEERING NOTE:

For proper operation of a Tele-
type with the 88-5I0C interface
board, the Teletype must be internal-
Ly wired for 20mA, full duplex oper-
ation. MITS is currently salling
Teletype wodel #3320-3JE. Instruc-
tions for changing to 20mA, full
duplex operation may be found In the
wiring dlagram #9336WD-K2A supplied
with the Teletyps (this model comes
from the factory wired for 6tma, half
duplex). Also, be sure that R10 on
the B8-SIOC is 220 ohm, not 280 ohm.
This resistor determines the 20mA
+oop current operating the printer
nart of the Teletuns

Using the VLCT

The VLCT is a very useful octal
I/0 device. It consists of a l0-key
keyboard (0~7, Ready, and Clear), an
aight LED input register display and
a three digit octal output display.
The VICT interfaces to the Altair
through the BE-PI0 using TTL logie
lavels. Data is entered into the
Altair by use of a short input pro-
gram, such as the ope listed below.

VLCT TNPUT PROGRAM

Prices

Item kit Assembled

BO-4HCS £195 §275
$50 coedit on new orders
for each board ordered,
i.e. has twe 4K's, can
order two move at 143
each.

88-2sI0 $115 single $luy

88-SF $24  additional port 535

Be-4P10 $86 single $112

80-PP $30 additional ports $38

{up to b}
BB-FHC $65 $128

s — — — —— i i e

QUSTONER SERVICE NOTE:

If you plan to stop by at our
Albuquerque plant to have a MITS pro-
duct serviced while you wait, please
notify us 2 days in advance so we may
set aside time far cur technicians.
We are extremely busy and have quite
a backiog at this time, so your co-
operation will be appreciated,

After 3 keystrokes on the VICT,
data is automatically transferred to
the input latch, where software
stores it in memory. Presesing the
Ready key causes the seftware te echo
back the data to the octal display cn
the VLCT.

By changing the test byte after
the first "ANI" you can use the Ready
key to trigger storage of data to
prevent automatic entry of an incor-
rect code.

Stores data in memory starting at address
instruction (must be different from input

apecified by LXAE
program, }

Q oh LXI Load H € L with startipg address

1 XXX Least significant address byte

2 e.4.4 Most significant address byte

IST: 3 333 IN

4 000

5 346 ANT Test for input latch loaded

6 a2 {after 3 keystrokes)

7 312 JZ

A Junp to IST

2 333 N

3 00l

4 167 HOY (Men y,p) = (A)

Q8T % 333 IN

6 Q00

7 346 ANL Test for Ready key

20 Qo1 pressed

1 a2 JzZ

2 015 Jump to OST

3 000

L3 176 MoV (A) + (Hem \\ ;)

H 323 ouT 4 This program stores octal data
6 L3N sequentially in memory starting at
7 043 INX (H,L) + 1 °  the address specified by LXI. It
30 303 JMP should be used for writing machine
1 003 Jump te IST  language programs; and, for long pro-
2 ooo grams, it is faster and easier than

MATE

Fewn 0Q.BTN addmar~ ACT

loading in through the front panel

P
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ALTAIR

The 6800 has seven different ad-
dressing modes, with the particular
mede being a function of both the
type ‘of instruction and the actual
coding within the instruction. The
geven modes include the following:

Accumulator Addressing--These
are one byte instructions, specifying
either of the two accumulators.

Immediate Addressing--These are
two or three byte imstructions, with
the MPU addressing the lccation given
in the 2nd or 2nd and 3rd bytes when
the inmediate instruction is fetched.

Direct Addressing--These are two
byte instructions which allow the
user to directly address the lowest
256 bytes of memory in the machine.

Extended Addressing--These are
three byte instructions, the second
two bytes referring to an absolute
address in uemory for the operation.

Indexed Addressing--These are
two byte instructiona, the second
byte being added te the 16-bit index
registar to give the address of the
operand.

Implied Addreseing--These are
one byte inscructions and the in-
struction itself gives the address.

Relative Addressing--These are
two byte instructions where the second
byte i3 added tc the lower 8 bits of
the program counter plus twe, Carry
or borrow are added to the higher 8
bits. This allowa the user to ad=
dress memery +129 to =125 bytes from
the location of the present instruc-
tion.

Theze various addressing modes
may take a4 bit of getting used to,
but cnce understood they allow for
some very fast programs to be written.

The 6800 MPU contains three 16-
bit registers and three §-bit regis=
ters. The program counter is a twe
byte register which keeps track of
the current address of the program.
The stack pointer is &lse a two byte
register which contains the next ad-
dress in an external, variable length
push-down/pop-up stack. The index
register iz a two byte reglster used
to store data or a mgmory address for
indexed addressing cperations, There
are two single byte accumulators used
for holding cperande and results from
the arithmetic logie unit (ALU), The
8-bit condition code register Indi-
<ates the rasults of an ALU operation.
In this register there are two unused
bits, kept at a logic ome, The re-
maining six bits are used to indicate
the status of the following: carry,
overflow, zers, negative, interrupt

680 New 6800-Based Computer

There are several timing and
control signals required te operate
the MPU, Two clock inputs are re-
quired, phase 1 and phase 2. Thesa
must be nenoverlapping and run at the
Vee voltage level. In the BBQ the
clock is a 2-MHz crystal-controlled
cscillater with logie to provide a
500-KHz two phase clock. Although
the MPU is capable of using up to a -
1-MHz cleck, by reducing the speed to
500-KHz the overall design of the 680
was kept much simpler and greatly re-
duced the cost. Sixteen active high
address outputs are used to specify
the sections of memery or I/0 to be
used, These can drive up to one
standard TIL load and 130pf, There
are also eight bi-directional data

lines with the same drive capability
as the address lines. The Halt sig-
ral is an active low input which
ceages activity in the computer. The
Read/Write signal in the high state
indicates that the MPU is in a read
condition, in the low state it indi-
cates that the MPU iz in a wrire con-
dition. The valid Memory Address
signal tells external devices that
the MPU has & valid address on the
xemory bus. The Data Bus Enable sig-
nal is the input which enables the
bus drivers. The Bus Available sig-
nal indicates that the machine has
stopped and that the address bus is
available. Teset is used to reset
and start the MPU from a power-off
condition. The TnTerrupt Request
aignal, when low, tells the MPU to
start an interrupt sequence. This
can cccur only if the imterrupt mask

bit in the condition code register is
low. The m& sig-
nal is essentially the same as the
Tmyaignal sxcept that
it is not dependent on the condition
code register., :

Henmory

The main pripted circuit board
on the 680 contains the baaie memory
for the unit also. This includes
1024 bytes of Random Access Memory
and provisions for another 1024 bytes
of ROM op PROM. The RAMs being used
are the 2102 type 1024 x l-bit RAMs.
ROMs are custom cordered, and are usu=
ally very expensive. The PROMs being
used are 1702 type, ultra-violet era-
sable FROMs. The PROMs are 256 x 6-
bit units.

There is additional memory for
the 580 on the drawing board at this
time which may add wp to 12K bytes
more storage to the unit.

1/0 Port

Alsc on the main printed cireuit
board is a built-in I/0 port and the
approprigte interface circuiltry. This
port may be configured as sither an
RS232 level port cr either a 20ma or
60ma current loop TTY level port.
This means it can be easily inter=

types. The entire design of the 680
is greatly simplified due to the
§800's 1/0 atructure. The MPU uses
addresses to refer to IL/0 devices as
wall as memory, rather than have spe-
cial I/0 instructions and a separate
E/0 bus, This also gives it the
ability to operate a considerably
targes nunber of separate 1/0 devices.
MLTS alse has additional 1/0 inter
faces on the drawing board now;
although this and the additional mem-
ory boards will be greatly influenced
in their development by customer re=
sponse.

Control and Indication

On the fully user-programmable
version of the &80, the front panel
assembly contains a RUN/HALT switch
with an LED indicator for each switch
position. There is a RESET switch
with no indicator, and ancther indi-
cator for the AC power switeh which
is located on the back panel of the
unit. The switches for the 16 ad-
dress lines and & data lines, and
their associated indicator lights,
are alsoc located on the front panel
asgembly. Thepe is also a DEPOSIT
switch.

The DEPOSIT, RESET, DATA and
ADDRESS switches are enabled only
when the RUN/HALT switch iz in the
HALT pesition. Te view the data in
a particular memory address, the RUN/
HALT switeh muse first be In the HALT
position and then the ADDRESS switch-
as may be set to the required address.
The data located at that particular
address will then appear on the DATA
LED indicaters above the DATA
switches.

To- place data, or to change it,
in a desired location; once the cor=
rect address has been set on the ad-
dress switches, the appropriate data
should be entered on the DATA switch-
es and then the DEFOSIT switch acti-
vated, Since the addresz bys is al-
ready connected to the switches by
being in the HALT state, a write
pulse causes the data to be written
into the selected RAM address.

When the RESET switch iz acti-
vated, the MPU itself resets. This
initiates a restart sequence, pulling
the address bus to its high state and
causing hard-wired data on the board
to be used as the restart address.

Cn the dedicated program ver-
sions of the 680, most of these func-
tions are taken care of by ROM or
PROM. The only controls available to
the user are the AC power and RESET
switchas.

continued on page 9
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by Tom Durston

The MITS technical staff has
been receiving many quasticns on the
writing of software to handle the
98-510 boards. Most of the confusion
has been due to a lack of axplanarion
of the fundamental comcapt of the
Altair I/0 structure. Wa hope the
following will help answer users’
questions on 89-SI0 software,

Inputting data from an external
E/0 device: The input instruetion is
3 two byte (L byte = 8 bits) instruc-
tion. The first byte (3335)is the
code telling the CPU to input data
from an external device (TTY, Comter,
CRT terminal, ete.)} and put it in the
accumulator. The second byte {(X¥X)
Is the address of the 1/0.board con-
nected to the desired external devica.
The address of the I/0 board is deter-
mined by the user by seven hardwire
jumpers (Il - I7) on the I/0 board.
The list of addresses and jumpers is
in the back of the I/0 bodrd assembly
manual. After execution of this two
byte input instruction, the input
data present at the I/0 board is
transferred to the accumulator in the
CPU, There are 256 I/0 addresses,
000y through 3773; the even numbered
ones being used for status and con-
trol of the I/C board and the odd
numbered opes being used for data
transfer. This gives the user a max-
imum pessible number of 127 external
1/0 devices; the 128th I/0 device is
the sense gwitch input (addreaz 377),

Te input valid réceived data
from an 88-5I0 board, the status
channel Information must be inputted
and bit Dg tested, For Rev 1 8&-Sio
boards, Df = § indicates that a new
character has been received from an
external device., When status bit D§
has been found to equal d, then the
data channel may be Inputted. Status
bit DA is reset when an input to the
data channel Iz done. From this
point the user may do anything de-
sired with the data. A typical imput
program using address 0f1 would look
like this:

second byte (XKX) is the address of
the I/0 board connected to the desired

external device. When outputting te
an 00-310 board on the even numbered
address line (control chanmel), the
interrupt enable circuit may be en-
abled ¢r digabled by bits D@ and DL
{interyupt is explained later In this
article). When cutputting to an 88-
510 oo the odd numbered address line,
parallel data is transferred from the
dccumulator to the 09-5I0 and is
transmitted seriaily to the external
device,

When outputting data to an ex-
ternal deviee, a test of status bit
D7 (Rev 1 88-5I0 board) must be done
to gee if the 88-3I0 board is ready
to transmit a character. When status
bit D7 = @, indicating the transmit-
ter buffer is empty, then data to be
transmitted is placed in the accumu-
lator and outputted to the 88-SI0
board on its data channel. A typical
output program using address 061
would lock like this:

Byte 1 000 233 IN
Byte 2 i coo

Input

USING SERIAL i/0 BO2R0S

Status Channel

L. JOST & REMINDER

Is your Altair in a RUT? Does
it just sit there, unresponsive and
illogical? Well, you may have pull-
ed ona of your boards out of the bus
with the power on, It tends to ren-
der inoperative ICs R, U, and T on
the display and control beard.
SCLUTION: Replace R, U, and T and
remember to turn power off befopre re-

moving PC boards from the bus.

2. DIFFERENCES BETWEEN STATIC AND
DYNAMIC MEMORY

A static memory cell conaists of
a flip-flop which retains its state
unless changed by writing a new bit
or poder going off.

A dynamic memory cell consists
of a capacitor with transistors used
to sense, maintain, cr change ite
chargs. Dynamic memeries require a
refresh cycle to maintain the charges
in the memory cells.

2 007 RLC Test D7, rotats Acc left

Byte 1 3 332 Je Jump if ecarry (D7 = 1)

2 4 Qg0

k] $ Qoo
Byte 1 [ 333 IN Input

2 7 a7 from sense switches
Byte 1 iE 323 uT Qutput

2 11 oor Data Channel
Byte 1 12 03 JNP Jump to beginning

2 13 coo

3 1k oo

This program continususly trans—
nits data from the sense switches to
the external device.

continied on page ¢

Byte 1 000 333, IN Input
2 1 000" Stat address
2 o017 RRC Test D¥, rotate Acc right
Byte 1 3 332 Jc Junp if carry (D§ = 1}
2 " aoo
3 5 000
Byte 1 [ 333 IR Input
2 7 oL Data address
Byte 1 10 062 5TA Stora char in mewery loc 000 Q40
2 11 040 :
3 12 000
Byte 1 13 303 Jup Junp to beginning
2 pLl Q00
3 15 fuli ]

Outputting data te an external
I/0 device: The output instruction
is a two byte instructicn. The first
byte (323) is the code telling the
CPU to output the data in the accumu-
Yatan taoan evtavnal /0 davice.  The

For the MITS 1X static board,
B88-HCS, a walt state of 1 microsecond
1s required due to the access time of
the RAM. This means that every step
of a program takes one micreosecond in
addition to the instruction cycle
time.

For the MITS 4K dynamic board,
B8-UKCD, no wait state Is required,
but every 32 microseconds, a refresh
aycle of one microsecond is done.
During the refresh cycle, no reading
or writing of data is allowed.

Cne advantage of dynamic over
static memory is that bit for bit, it
takes less power.

An advantage of static over dy-
namic memory ia that with faster ac~
cess times becoming available, they
are more practical due to less con-
trol circuitry.

RDWARE
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3i/0 CONT. ...

By putting together the Input
program and ocutput program we can
create an "echo' program so that a
character transmitted to the Altair
will be immediately received back.

Interfacing the 88-SIC with the
external device: First you must de-
termine what interface your terminal
requires. The three standard types
evallable from MITS are EIA-RS232
(88-5IDA), TTY ~ 20mA loop (88-8IOC),
and TTL logic {898-SIOB).

Byte 1 000 333 IN Input
2 1 Qoo Status Channel
2 017 RRC Rotate acc right
Byte 1 1 332 g Jump if DJ = 1
2 4 000 (no data)
3 5 000
Byte 1 [ 333 in Input
2 ? o0L Data Channel
Byte 1 10 062 sTA Store data
2 11 040
3 12 000
Byte 1 13 333 IN Input ?
2 W 000 Status Channel OO
15 ao7 RLC Rotate acc left
Byte 1 16 332 -+ JC Jump if D7 = &
2 17 (114 (transmit busy)
3 0 000
Byte 1 21 Q72 LDA Load ace with
2 22 (1] stored data
3 223 000
Dyte 1 24 323 our Qurput
2 25 001 Data Channel
Byte 1 26 a3 JHP Jump hack to
2 27 000 begimning
3 30 a0o

Interrapt: Using the Interrupt
feature of the CPU allows the Altair
to be performing a task other than
monitoring the 1/0 ports for data
transiers. To use the interrupt fea-
ture, the stack address should be
specified, interrupts enabled in the
CPU, interrupts enabled on the I/0
board, and a subroutine written at
the proper locaticn to handle the I/
of data. Using eingle level inter-
rupt (vectored interrupt hardware
will be available by the end of the
year), all interrupts will cause the
CPY to jump to location 070 where the
1/0 subroutine should be located.
Single level interrupt is urilized by
connecting the desired interrupt mode
pad ("IN", "OUT", "BH") to the "INT"
pad on the 88-SIC board. A short in-
put program that uses single lavel
interrupt would lock like this (fop
1/0 board address 0&1}:

The EIA-RS232 interface on the
44-8I0A board offers only transmitted
data, received data, and signal
ground (circuits BA, BB and AB}. If
your external device requires other
signals, they will have tc be strap-
ped to the proper DC voltages for
proper operation. EIA interface
levels apye: Logic P: +5 to +25
volts, Logle L: -§ to -25 volts.

The TTY - 20m4 leop interface is
used for Teletypes or I/0 devices
uwtilizing that interface level. The
83-SI0C levels are: Logic #-—open
eircuit, no current flow; Logic l--
closed circuit, 20mA current.

The TTL logic interface uses
7400 type logic levels. The inter-
face level for the 88-SI0B are:
Logle @: +.4 wolts, Logic 1: +2.2
velis,

Byte 1  0OC 061 LXI SP Set stack pointer
2 1 200 1o 000 200
3 2 000
3 373 EI Epable interrupts
Byte | 4 o076 NHYI Heve 001 into
2 5 6oL accumilator
Byte 1 ] 323 ouT Cutput to I/0
2 7 000 board control channel
Byte 1 ¢ 203 JHP Junp te self apnd
2 11 01l wait for interrupt
3 12 000
Byte 1 070 333 In Input from
2 71 001 Data Channel
Byte 1 72 062 STA Store data in
2 73 o040 loc (00 040
3 74 000

75 a73 EI
76 ll RET
el M

Enable interrupts
Return to "jump to

gthe correct baud rate
for your 1/0 device will depend on
its requirements. TFor instance Tale-
types operate at 116 bawd enly, the
Comter cperates at 110 or 300 baud,
most CRT terminals operate batween
110 baud and 9600 baud. (Baud = bits
per second)

For Teletype, use LLO buad, 2
stop bits, and B data bits. For
baud rates of 300 and up, use one
stop bit and 8 data bits, Note that
above 2400 baud the output pulse of
IC "0 must be between 2,0 and 2.5
wierosacends for correct operation.
Varying R25 (7.5K) will obtain pro-
per timing.

If you wish to check parity, use
7 data bits and either odd or even
parity, depending on your require-
ments. .

Selecting the address of the
1/0 board {8 up to the user with the
following exceptions (used fn the
BASIC language software}:

Address 0/1 -- 1/0 terminal
2/9 -+ Line Printer
4/5 == Alternate terminal
6/7 -- ACR
10/11/12 -~ Altair Disk
376 —- VI, RTC
377 -- Sense Switch

Allair 680 —

cont, from page 7

Power Supply
The 5-volt supply to the compu«

ter Is supplied from the power trans-
former through a conventional bridge
rectifier and filter capacitors and
voltage vegulator IC. A 32-volt
winding on the transformer 1s used to
generate the unregulated ¥16 volts
required for a TTY interface, and a
=16 volt line is fed to four zener
diode regulated cutputs to provide
four -9 volt Lines for the PROMs.

The transformer itself, along
with the power switch, are located on
the computer’s back panel. There are
also previsions for installing a
cooling fan when necessary,

MITE has decided to await cus-
tomer response to determine the
course of further 680 development in
both the areas of seftware and hard-
ways.

Although !t's not quite as pow-
erful as the ALTAIR 8800, the ALTAIR
680 is mighty close apd at less than
half the price for a similar system.

— — e
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Lowest Price in the World!

In January of 1975, MITS stunned the computer world with
the anncuncement of the Altoir 8800 Computer that sells for
$439 in kit form.

Today MITS is announcing the Altair 680,

The Allgir 630, built around $he revolutionary new 6800
microprocessor chip, is the lowest priced complete computer on
the market. Until Dacernber 31, 1975, this computer will be sold
in kit form for the amazing introductory price of $2931 (A
savings of $521)

The Altair 680 comes with power
supply, front panel control board,
and CPU board inclosed in an
11" vide x 11" deep x4 11/16” case.
In addition %o the 6800 processar,
the CPU board contains the following:

1. 1924 words of memory {RAM
2102 type 1024 x 1-bit chips).

2. Built-in Interface that can
be configured for
R5232 or 20 mA
Teletype loop
or 60 mA
Teletype.

3. Provisions for
1024 words of
ROM or PROM.

The Altair 680can bé
programmed from the front
panel switches or it can be
connected to a compuster terminal (RS232) or a Teletype such as
an ASR-33 or surplus five-level Baudott Teletype (under $100).
The Altgir 680 can be utilized for many homé, commercial or
industrial applications orit can be used as a development system
for Altair 680 CPU) boards. With a cycle time of 4 microseconds,
16-bit addressing, and the capability of directly addressing
65,000 words of memory and a virtually unlimited number of
1/0 devices, the Altair 680s a very versatile computer!

Altair 680 Software

Software for the Altair 680 includes a menitor on PROM,
assembler, debug, and editor. This software is svailable to Alkir
680 owners at a nominal cost,

Future software development will be influenced by customer
demand and may include BASIC on ROM. MITS will sponsor
lucrative software contests to encourage the rapid growth of the
Altair 680 sottware library. Programs in this library will be made
available to all Altair 680 owners at the cost of printing and
mailing.

Contact factory for updated information and prices.

Altair Users Group

All Ahair 680 purchasers will receive a free one year
membership to the Altair Users Group. This group is the largest
of its kind in the world and includes thousands of Alialr 8800and
680users,

Members of the Altair Users Group are kept abreast of Altair
developments through the monthly publication, Compuier
Notes.

Altair 680 Docamentation

The Altair 680kit comes with complete documentation
including assernbly manual, assembly hints manual, eperation
manual, and theory manual, Assembled units come with
operation and theoty manuals. Turnkey model and CPU boards
also include documentation.

NOTE: Altair 680 manuals can be purchased separately.
See back page of this catalog for prices.

Delivery
Personal checks take 2-3 weeks to

process while money
orders and credit card
purchases can be
processed in 1-3 days.
Delivery should be
30-60 days but this
<can vary according to
order backlog. All
orders are handled
on a first come, first
served basis.

Altair 680 Prices

Altailr 680 complete computerkit .... $293
($345 after December 31, 1975)

Altolr 680 assembled and tested ....................... $420
Altair 680T turnkey model {complete Alair 680 except
front panel control board) Kit Only ...
($280 after December 31, 1975)
Altair 680 CPU board (including pc board, 6800 micro-
processor chip, 1024 word memory, 3 way interface
and all remaining components except
powersupply) ...,
($195 after December 31, 1975)
Altair 680 CPU board assembled and tested ........ $275
Option I/0O socket kit (required when interfacing

.-$180

680 to external devices) ...... e 29
Option cooling fan (required when expanding
680 intermally) .............c..cooooee L 8 16
($22 after December 31, 1975)
Option coolingfaninstalled .......................% 26
PROM kit (256 x 8-bit ultraviolet, erasable
1702devices} ...........cccoooooooiiiiiiriiiin, $ a4z

MITS

"Creative Electronics”
Prices. delivery and specilications subject ko change.
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GRATED INTENSITIES

DEBRIS,

AND NUMB TRANCES

VITH CALM CREATION.

YOUR WUMBHESS ASTONISHES

IN DREAM BALLOONS.

SEDUCED IS SLEEP

WHICH HOVERS

IN TRANCEMOTIONLESS MOONLIGHT.

THE INVERSION WISHES OF DRAGONFLIES
ARE MADE

OF FLASHING GLASS

LURING IN THE FREEDOR

OF SUBORDINATION,

LIKE THEIR SILENT SPIRLTS.

THE ROMANCE OF WINGS

IS THE THINBESS OF STREAMS.
THEIR SUPPORTING COMPLEXITY
IS GRACEFLL LIKE WRINKLES
TURNING A FLAT EYE.

YINGS HOVER

LIKE FOG AND GARGOYLE-
HOVERING WITH THE FLAKE

OF COMPLEXITY BRANCHED.

GOMPUTER
POETRY

HARMONY

A CAUSE OF OCEANS+
MIGHTY AS RELIABLE ROPES.
SCREANS IN WILDNESS
WHILE A DETAIL ¢F TREES
SWAYS. LIKE & COBUEB
BEING ATTACHED

BY EXCESIIVE MASKS.

T¢ LINK UITHOUT INVIMNERABILITY

TO GLOWs IN FUNDAMENTAL COMPLETION

WITHIN A CONCENTRIC EDGE

AS STRENGTH RELOCATES ITS HARMONY

A RATNFALL EVADES THE SYSTEN

CONTRIVE. AND FIND THE RAINFALLS OF
MODERATION

COMPLEX CHAINS AND HAPPINESS

GLIDING AT DIRECTIONS

THE UINTER OF ELATION

CREATE To CHEER

SPLIT TO COMPLETE

HARMONIES STIMULATE THE STIGHAS
INSULTING AT EMBARRASSMENTS

MY ELATIONS LOTTER
ELATION-BREASTS

PERFORMING ACID HANMERS
APPETITE LIKE ZONES

by James Runner

above poems are from
COMPUTER POEMS

gathered by Richard W, Bailaey
Potagamissing Press

Drummond Island, Michigan

This month we'll be starting
ney column that will list names and
addresses of local computer clubs
and users groups that want to re-
cruit new members in their area.
Please send in the name of your club
if you would 1ike to have it pub-
lished.

Canadian Computer Club
G. Pearen

861 1llth Street
Brandon, Manitoba

R7A 4L1

"Universe Unlimited"

User's Group

John E. Kabat

11918 Forrest Ave.
Cleveland, OH 44120
Business 216-781-9400 Ext.S5
Home 216-795=2565

25 Palms, California area:
Sgt. Wesley B, Isgrigg
Box 3598, CEE Schoals M.C.B,
29 Palms, CA 92278
714-368-9111 Ext.6241
evening Ext.7289
and
Sgt. Stanley E. Herrp

This is my word ta the muititude:

I stopped upon a proud tower

Above the fresh ruffles of the surf,

I, a fond prophet in the place of the finish,
Harmony is mot all: It is not flesh nor body.
Harmeny iz not all: It is not food nor water.
Above the humid ruffles of the shore,

This is my sentence to the creation,

This is my message to the creation.

13-C Copper Dr. M.C.B.
2% Palms, CA 92278
714-366-3809

{Wesley and Stanley are especially
interested in programs to design cir-
cuits and in receiving information
on Hal Chamberlain's Graphics Dis-

from PROGRAM ERATO
by Louis T. Milic

play.)
§i% For Last Minute Additions to this
fitk column, see page 18 (lower right)

ACROSS DOWN
T cIrcuit between two computer sﬂUSMRﬂ p'JlllE 1T "ehip" company
componants 2 programming term for 100ps
B necn (abbr) within loops (adj)
9 to put to rest; to calm 3 random access memory {abbr)
10 in physics; "Outer Tensile 1z 0 4 " -Flop
Strength" (abbr) § computer name (pl)
12 copner joint T T 6 autos
13 to process a printed circuit 7 you see with them
board ‘ [T 11 12 11 base eight
14 opining between mountalns 17 man'’s name
15 a BASIC instruction 13 L& 19 to force out; drive out
16 in Morse code; a dash 20 conmputer company
18 programmabie read only 15 21 "The Computer Hobbyist" (abbr)
memory (abbx} 23 Teletype {abbr)
22 allow 16 t 28 hobo (slang)
24 " -Sun Bay"; a part of San
fraccisco Bay a 22 2
;23 :éﬁ::"?:hg:']’d radio {abbr) ] contributed by Ran Santore
28 street (abbr) FLy
29 persons who use computers as

4 passtime

CONTRIBUTORS WELCOME-~SEND
TO COMPTITRR MOTRS AMTTR /AR08 Tirm
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Software Contest Winners announced

Many excellent additions to the
Altaip Software Library were acceptred
during the October software contest.
Choosing the winning programs this
month was particularly difficult as
the overall guality of all the en-
tries was exceptionally good. We
finally narrowed it down, howevar,
and Ian Kettleborough came up with
first piace in the major program
category for his Fortran IV cross
assembler, A memory dump by Reger
Walker won first prize for the sub-
routine category. TFor this month's
complete Listing, see below.

FIRST PLACE MAJOR PROGRAM
e — ——

1016752
Author: Ian D. Kettleborecugh
Length: 44 pages

A Fortran IV cross-assembler, cur-~
rently running on & Data-General,
Several listing options, as well as
an object dump can be selected, Con=
ditional assembly provided for.

SECOND PLACE MAJOR PROGRAM

#910751

Author: Ross E. Housholder

Length: 22 pages

A very complete discussion of play-
ing music on the Altalr, Including
translation pregrams and an improved
PLAY progrem with source instructiona,

THIRD PLACE MAJOR PROGRAM
¥916751

Author: Gary Tack

Length: 128 bytes

Program to play DICE with a basic
Altair,

FIRST PLACE SUBROUTINE

#929751
Author: Roger Walker
Length: 58 bytes

Dumps a block of memory in checksum
format,

SECOND PLACE SUBROUTINE

#1010752

Author: Jacques Roth

Length: 19 bytes

Timing sybroutine, Delays a speci-
fied number of seconds,

#920751
Author: Dale J, Travis
Length: Approk. 80 bytes

Converts an ASCII string in octal te
a aigned 16-bit number.

#1014751
Author: Jack 0. Coats, Jr.

Length: 73 bytes

Loads data frem terminal inte nenery
and executes data after the termina-
tion character. Currently written
te work with a terminal connected
through a parallel I/0 board.

#102751

Author: Robert Rydel

Length: 82 bytes

"Erpor Detection Code Generator/
Checker." CGenevates cyclic redundapcy
check (CRC) to allow for doing ervor
detection.

#106751

Author: Gerard Bilodeau

Length: 25 bytes

A message print subroutine. Allows
for embedded carrisge return/line
feeds and any delimeter character.

#911751

Author; Dale J. Travis

Length: 16 bytes

Subroutine te convert binary to a
3-digit BCD number.

#212751

Author: Gerbald Hansel

Length: 70 lines

A BASIC program that plays roulerte.

#1010751

Author: Jacques Roth

Length: 256 bytes

Program to play the "Bagels" game
with a minimym Altair. Instructloms
included,

#109751

Author: William D. Rech

Length: 30 linea

A BASIC program to calculate the
nunber of days between two dates.
Takes leap years into ¢onsideration.

#1016751

Author: Steve Caldara

Length: 2L lines

A BASIC "Lunar Lander” program.

#912752

Author: Bob Omer

Length: 78 lines

BASIC program that plays the Stick
game. Instractions available when
the program is run.

#920752

Antbor: Dale J, Travis

Length: Approx. 120 bytes

Program to convert a lE-bit signed
integer to an ASCIT string of octal
digita.

Softwvware
Notes

by Bill Gates

Using the STACK

Every program written for the
9800, large or spall, should take ad-
vantage of the stack. The stack is a
stored list of data which behaves in
a last in--First out (LIFO) fashien.
That is, PUSH D/POF D doesn't modify
[D,E] since the POP removes the same
two bytes that were just pushed onte
the stack. There are three things ko
remexber in using the stack;

Initialize the stack pointer to
the highest locationm in a block of
free Read/Write memory. As data is
pughed onto the stack the stack
pointer is decremented.

2}  Make sure that the amount of
space set aside for the stack [s suf-
ficient to hold all the values (in~
<¢luding return addresses) that are
stored on the etack at one time.
Every time a PUSE or CAEL is done the
stack pointer is decremented by two,
s0 data pushed cnto the stack will be
stored in lower and lower locations.
Every POP op RETurn increments the
stack polnter by two, so the impor-
tant thing is not how many values are
PUSHed on during & program, but how
nany are on at the same time.

Consider:
LXI SP STKBOT

LOOPDO: PUSH ;save [D,E]
CALL  BUEL

RETADR: 3
P(.)P b srestare [D,E]
DCR B
JNZ LOOPDO
D8 &4

STKBOT:

SUB1: . 3no gtack use
RET

He matter how many times the
above loop is executed, [D,E] will
always be saved and restored from the
same memory loecations, since the stack
pointer is incremented by 2 by the
PUSH, incremented by 2 by the CALL,
decremented by 2 by the RET, and de-
cremented by 2 by the FOP. Only four
bytes of stack space are set aside
for this program since only 2 bytes
of data (D and E)} and 2 bytes of re-
turn address are ever stored on the
stack at a time. If additicnal PUSH/
POPs or CALLs are dene inside the
locp, mere stack space would have to
be set aside. Unless you are using
21l of memory and need t& compactify
as much as possible, it is a good
idea to allecate a lot more stack
space than you think you will ever
use.

3) Unless you are being very tricky,
never take more data off of the stack
thap is put on. Thie means doing
more POPs apd RETs than CALLs and
PUSHe,

continued on page 13

SOFTWARE



ILLUSTRATICN OF STACK OPERATION

Conaider the example given ear-

to store both return addresses and
data allows for some tricky program-
ning involving manipularion of return
addresses on the stack, of which a
few examples were given in earlier

Lokl BUBL

SUB1:

Llier. Assume that STKBOT = 200 ectal. usoftware Notes." It also causes By manipulating the return ad-
some trouble however for subroutinas dress you can save one byte per call
. that wish to leave results oti the as follows:
. stack or fetch arguments from the
progran data stack, since the return address gets CALL  SUBLC
L in the way. The sequence: oB 3 iput constant in
. ireturn location
175 iset aside for stack use MY C,M . "
176 jinitial contents irrelevant INX  H CALL  SUBLC
177 MOV  B,M by 5
Jux H .
200 other data PUSH B :
After the LXI SP, STHBOT LT SUBLC
SP will equal 206, was used many, macy times in BASIC so g; 2
It was decided to use one of the RST K
PUSHs and CALLs always put 2 Instructions to perform this opera- .
?ytes of data onte the atack as fol- tion. It was coded as follows: SUBLC: XTHL ;[8,L)"return address
ows - MOV C,H ifetch the constant
XTHL sEH,L]=return address M
R P RN W8 e s it
being PUSHed in th PoP - H sget [H,L] back XTHL ivestore the return
eing ed in the memory SUBL: . saddress and [H,L]
location given by SP. ';:; ﬁ»“ :
3) Decrement SP OV .M
* i:?;: ;E;H;:Hifxtzl'::eoﬁeg:; INK Hl . This is not a useful technique
location given by SP. PUSH B in most cases, but it does give a
PUSHMA:  JuP * sJUP to return point  good example of XTHL.
[ i ; =
Dm;: :::ngs}:tl}l_;: d::: L_SI: él?z; If only a single byte of data Next month, I'11 do the long-
N N

stored at 176.

Say RETADR = 124

When the call Is done: P = 175,
high byte of Retadr = ¢ and is stored
at 175, SP = L74, the low byte of
Retadr = 124 and iz stored at 174,

So we have:

174 14 o adr
the return ¢33

v o]

178
177

eld [D,E]

]
[

POPs and RETs do the "reverse"
operation:

1) Pick up the low & bits of data
in the memory location given by
the SP

2} Increment the SP

4) Pick up the high 8 bits of data
in the memory locatlon given by
The SP

4) Increment the SP

Exercise; Work out the details of
how the RET and POF D im the example
wOrK.

Other machines that have stacke®
vary in the detalls of implementation.
Scie machines increment the SP on
FUSHs and decrement on POPs (PDP-1p).
Other machines store before decre=
menting on PUSHs and increment befors
fetching on POPs (Altair 600). How-
ever, the bagic notion of a last in-
first out list to store data and re-
turn addresses remains the same.

The way subroutlnes are nested,
that is, always returning to the most
recent caller, makes the stack very
natural for storing return addresses.

needs to be pushed onto the stack,
put the data in A, B, D, or H and do
a PUSH PSW, B, D, or H respectively,
followed by a INX SP, To pop off the
single byte of data do a DCX SP, POP
A, B, D, or H. This puts garbage
into the PSW, C, E, or L raspectively.
Unless the same PUSH will be used to
atore a large number of one byte
pieces of data on the stack, it ia
simplest to merely do a PUSH/POP se-
quence and allow the extranecus byte
to be stored.

Sometimes the amount of stack
space a program raquires will depend
on the imput to the program, for in-
stance when BASIC"evaluates cempli-
cated formulas, If this is the case,
a check must ke done when data is
pushed on to make sure the stack
isn't "overflowing." If it is, ei-
ther some =zort of recovery procedure
nust be inveked, or an error message
printed. The following subroutine
checks to see if the stack is point-
ing below STKSTP,

ssaves all registers

CHKSTK: PUSH H jsave {H,L]
LXI H,-STKSTP jwon't work for
DA sP
PP H 5[H,L]
RC jreturn if still ok

shere on atack overflow

If you have a subroutine which
is often passed constant arguments
such as:

WI  C,3
CALL  SUBL
VI C,5

CALL  SUB1

awaited explanation of the boot and
multi-pracision apithmetic.
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ILLUSTRATION OF STACK OFERATION

Congider the example given ear-

The fact that the stack is used
to store both return addresses and
data allows for some tricky program-
ning involving manipulation of return
addresses on the stack, of which a
few examples were given in earlier

MVI
CALL

(=)
SUB1

SUB1:

lier. Assume that STKROT = 200 octal. "Software Notes.” It also causes By manipulating the refurn ad-
some trouble however for subroutines dress you can save one byte per call
. that wish to laave results on the as follows:
N stack or fetch arguments from the .
progran data stack, since the return address gets CALL  SUBIC
12 in the way. The sequence: BE 3 put eonstant in
u . jreturn location
175 ;set aside for stack use KOV C,H - ?
178 jinitfal contents irrelevant INX H CALL  SUBAC
177 MOV B,M B :
JNK H .
200 other data FUSH B :
After the LXI SP, STKBOT CALL  SUB1C
SP will equal 206, was used many, many times in BASIC so DB 7
it was decided to use one of the RST
PUSHE and CALLS always put 2 instructicns to perform this opera- p
bytes of data onto the stack as fol- tion. It was coded as follows: SUBiC: XTHL +[H,L]areturn address
lows! = HOV C.,M ;fetch the constant
XTHL +[H,L]=return address = .
;; SD::::m:{: lsmli)gh g bits of data SHLL  PUSHMA®1  imodify a JMF v T Supcate pefumn address
hel POP H sget [H,L] back XTiL irestore the return
eing PUSHed in the memory SUB1: . saddress ard [H,L]
locaticn given by SP. ?g: E’M -
3) Decrement SP wov BN
+ :
" gzﬁ; %ﬁ:ﬁ%i?ﬁf&:ﬁﬁ; INK 4 This is not a useful technique
location given by SP PUSH B in mogt cases, but it does give a
€ ’ PUSHHA:  JWP * 3JHP to return point  good example of XTHL.
When the PUSH D is done: SP=177,

D is stored at 177, 8P = 176, | is
stored at 176,

Say RETADR = 124

When the call is done: $P = 175,
high byte of Retadr = 0 and is stored
at 17%, 5P = 174, the low byte of

Retadr = 124 and ig stored at 174.

50 we have:

L7 it the turn addre:
e return a £

s 5]

1

® CEd 4

I

POPs and RET= do the "reverse™
operation:

1} Pick up the low 8 bits of data
in the mamory location given by
the 5P

2} Increment the SP

3) Pick up the high 8 bits of data
in the memory location given by
the SP

4) Increment the SP

Exercize: Work out the details of
how the RET and POP D in the example
work.

Other machines that have stacks™
vary in the details of implementation.
Scme machines increment the 5P on
PUSHs and decrement on POPs (PDP-1g).
Other pachines store before decre-
menting on PUSHs and increment bafore
fetching on PQPs (Altair €80). How-
evar, the basic notion of a last in-
first out 1ist to store data and re-
turn addresses remains the same.

The way subroutines are nested,
that is, always returning to the most
recent calier, makes the stack very
natyral for storing return addresses.

If only a single byte of data
peeds to be pushed onto the stack,
put the data in 4, B, D, or H and do
a PUSH PSW, B, D, or H respectively,
followed by a INX SP. To pop off the
single byte of data do a DCX SP, POP
A, B, D, or H. This puts garbage
inte the PSH, C, E, ox L pespectively,
Unless the same PUSH will be used to
store a large number of one byte
pieces of data on the stack, it is
simplest to merely do a PUSH/POP se-
quence and allew the extraneous byte
to be stored.

Sometimes the amount of stack
space a program requires will depend
on the input to the program, for in-
atance when BASIC evaluates compli-
cated formulas. If this is the case,
a check must be dona when data is
pushad on to make sure the stack
isu't "overflowing." If it is, ei-
ther some sort of recovery procedure
mast be invoked, or an errar message
printed. The following subroutine
checks to ges if the stack is peint~
ing below STKSTP.

jsaves all registers

CHESTK: PUSH H ssave [H,L]
LXI H,-STKSTP ;won't work for
DAD SP
BOP  H s{H,L]

RC
shere on stack overflow

Ef you have a subroutine which
is often passed sonstamt arguments
such as:

WI ¢,3
CALL  SUBL
MVI  C,§
CALL  sUBl

jeeturn 1f still ok

Next month, I'll do the long-
awaited explanation of the boot and
multi-precision arichmetic.
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BY: KEITH BRITTON
ROBERT MULLEN-

MITS dow plot of expensive sdvertising snd
theie machine, while it s proved Doty wound,
it & numbe of problems requlring Thue - mosty
WKNOH of harried davalopaverntt. This has e

BRSI

Nota the “llke’. Whils they wire a2 pragt
wdearn, Doth lenguages wers i movs adepied
10 1 riachine than to the humen. Thus, they
DeDod

o achvirme commant snd gerding thair
BASIC. MITZ has don 2 kot wiong regarding the
000 - but they havs done & great dsaithat iright,
$00,.., 3d rackived Kitle cradit for it The Altsir
[

s the 3ct that thwy were wllling T pey & Sonsider-
abla peicy %0 provids the hobbyylet with Things
whiich be did not yat know he sesded, The bus,
for Instanca, hus 100 lirs, This comt imoney
dirsetly, more connactions snd mote sxpenahn
okary, | Imﬂunlvlnvmmﬁﬁ-hm
MMNMWM&UW
@nded. Thair BASIC is simibar but the featurss
Which raer i1-open snded are sutticiently
Poweriul it ey aMount 1 an advance In the
devalopmant of the

#fiorta of a small number of enthuslem, (smong
W Bob Albrecht, who s sl a reember of the
BASIC Standurds Comemitiee] the languaga became
wichety k. The more is wis known, the more
PIINT Dechme s unique marith. These wees

maifichntly
v acomi the mast widaly Known computer
language. and is clearly destined to dorninste
he computar world ovar the it decade, Hatwally,
the race i on 1 incorporats inta BASIC the
mmmummwhmwmm
resutting in a wries oF dialects of the langusgs.
Whera doss Attait BASIC fit ln? A1 the momant,
ghT Ot Thars i fromt of tha Sk, but 1 explain
winy, it e back wp » bit.

The first snachines ussd maching cooe + which
waa finw For machines but rissaile For umans.
So th I DenserRie machivet Cod:

pon
without Hosing thir minds, & Snguage was produced
which sliowed US 1 use phrasss or mMONICs

%0 scsemble maching code, called, sppropridaly,
ASSEMELY LANGUAGE. This sllowed the
PrOQFMmIT 10 uss wrery Teamrs bubit ivta the

ndd/os taciest posible, But sssmbly langusge
wut tedlout, Snce sraty Mithe siesp had to be de-
insd, sna since sech new Commputer used difarsmt
machine code, for i

which took much more Inwructions,
written i 3 form familine 50 homaets, and from them
compliad the machise code Recessry to camy

Wham oul. Tius were born FORTRAN and ALGOL,
both nesth orlentsd, which accepted s ithmatie/
Hhoabra ks Watructions,

L o
sharply. The program w compde code wes appre-
clahly lorger than that naeded 1o simmble it,
Tough the maching 0k Wit ot much bigger,
COBOL s00n foced that. COBOL was produced
I o unsucopmriul] atemOt i make & nguage
aultabls for humand, principaity by the sxpadient
of writing sverything out in English. This conciu-

o that the

of "phut’ snd ¥ are the s thit & harsan it
Piractly sk suse with sithr: that such & onmpiler

TeguUines & harrendout amount of o
produce sven natficlent o0ck - but coniriby ied
lkhle otz annd can, for Our purposes,

made It difficult to run moes than o program

at ance, o d 9ot bad
nmperad - partioularly whan they il i srror
v haed 16 3tart again from the back. This waen's
W0 bad In industry or busingss wiheie thers waren's

alsc met another probiem - programming
Honguages wers 0 dificult 10 learn thet onty
Wi whe wers golng 10 tpacialize in computer
selnon had the time necestary,

Karrwery and Kurtz, brillisatly, sobved
thia problem st Dartyiss th College by inventing
&naw kind of languoge. Beginners AN Purpass
L i Code way ), POL
ScompiNg of s sssbmisler. This meant that ww
chmlmu-mnmmhmafn_om
convartad to maching code, wae aoly slighthy
sttarad, heing vuned instead inta & funmy stuff
bt pebudocode. When the thne v 10

tocked at the firit prsudo-cads statement. ¢
Pulled it apart, carsing A, declded what opecitions
‘ware a3kad for, did them and then looked &1 the
next pasucdo-cide siabement {uakess B Jurmp wan
<called for, of souras), keeping paing until it came
& suwtemant which sid ‘end’. This had lots

of disacventages. it was desthly sow becsuse
i naching had to ke on worklng out what
the statiments meant. 1t was wry limlted in the
things that [t would sllow & propramnmr 1o do
and it newched & fot o mamary bacsua, when the
program was run, both the progrsm and the Inwer
prater had 0 be in the machine. Despits this,

it iived and prospered. Tha speed didn't matter
B0 much becauss, sven uead insfticlnily, compuierns
are fast. The limitations ware more of 8 problem
But nat critical bacause th lenguage wis usd
for sducation, and 80 did Hot nesd th sophis
tication of & busines of solentitic language. Tha
AmONY Fequiramant wis o probiem st all,
loscause now bots of people could share the lane
wcs. FRnco-cods wik sty 1o shift brio snd out

nlemhumﬂ, 0 long ms themachine remembersd
e '

it ®©
huurdﬂnplvwmmd!wnpwu_. And Y

ow tine share, thatlivg processor tims unong
BN Lsess. by WOrking on one program, maov ing
nmlofl’n‘mlmmadi&_ EMORY, riving
i wncthar program and working on that, «ic., wic.
Alternsihaly, wvirsl progisms could be in the
me maching sach In [t owh inemory partition,
Wl sharing the swne imarpreter ind procasser,

Reprinted fram Pecple's Ox Comparyy, Sep

CLAIM: Not just anybody’s BASIC
FACT: Not just anybody's BASIC

AR this was veey nice, but the true resson
for tha fucesa of BASIC was that it wited psople,
Thwy could quickly snd sesily leam 10 uss i, snd
8 wis powerful mougl 0 G0 interssting and useful
things. But man, uniortuneely, is 3 clwonically
diastigfied scikiad. So than ha wanted the ieed
P had phvan, up S & (ot of the Teatune of the
Other languaget to be bullt ik BASIC - and
Kvors wat 00 wary e wat g0l 16 give up the
whings ive: iiced,
Well, the ordy direct way 10 speed in
BASIC it 1o compils It Insead of interpreting
it This an be dons but then ane loses one
f the nicast traits of BASIC, the sbe with
'which one can ahange the program. This i
onty pasibla Decausa of psaudo-code.  Sincs
BASIC inurprats o sixtament at a time,
it cowan't imind @ b IF you slip I an extre one
o dalsta & few, bit the slightest changs in &
complied Drogram reguires that the whols thing
s r-compiiled. But the MITS 50 ftwire orew hauy sn
inclivec wiry 10 blindling spend (07, mors sccurately,
ulnwwmmmnmm
show BASIC 1 jump back and forth 1 machine
<ode miwoutines. Thess con bt written us such,
aesermbled of Somplied, So the Abtair uoer can tmply
koep 2 libracy of such rovtines aid use them s nesdad.
Thia hat besn done before, 5 hes snothar of
Atk BASIC's major {satures - the sbility to tal;

sl atantion 10 detall svident in the programmer s’
pprosch. Thay, Bill Getee—Paul Allen=Monts Davidof;
myst mmlmu mafmmpunm

anchesr thardislect (o those who sre lucky encugh to
Gwrt B AL, And, hepefully, the fact that MITS
have done their BASIC 50 wall will spur thalr competitors
% Improve the tangusge yet more. Or, If they our't
ke 3 i1y foward, copy MITS's innovations and

4 baat ot ke @ ciep back,

All major programs must be expected to have
bugr and 1ha extwit of the testlng requiesd 1¢ identify
e more Bt On ik 20 great that it is more:
tdonable to test 10 th obvious ories andthven
ikt for the users to find the others, updating scftware
with i at invlarvals. Ahsic BASIC version 2.0
had a stious probler: In that & junep sut of » FOR....
NEXT koo luft gerbage on the stack. Do this oo
otten and tha sk would grow redsntlesdy down
from high memory uatil it ste the program, This

"has been fixed inversion 3.0, sccording to Paul

Allen, but wi have not yat received 3 copy to pull
20art. Wa sl haer that there have bean & number
of other Improvemants and fixes. Prassmably, 10me
D08 Burnishd ta ot horder than we did, snce we
Tound fitths el 1o crliicias, bus we ok 1ind one
wrobli aed it has unioctunseely been ft In version
0 1 you print 2 velue lews than. 01, it sppeers in
=i

©xcapt for bug flzing, and are clows t relessing the firp
wersions of their sxtended BASIC, And THAT hes things
hat will maka sen mors dithmence to the way BASIC
will growe cwsr tha naxt few yass. The worst single i
BASIC gave up, Fintive 10 U Other Langusges, wis.
Sexibility I pravision, adopting 8 digit tiowting powt
for sl varlablss. With Roatleg point sven incrementing
o0 It slow, and business us requires mare precislon.
Altair Extanced Basl Is t2 hive ivtager, 8 digt and
actendad pracision varisbles . . plis & kot e,

1875
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BASIC language was chosen for the Aliair BE00becase it is the easies!
longuage to Jearn and because it can be used lor an infinite number of
ications. Literally hundreds of thy ds of BASIC prog hawe
bean writien and are in the public domain. These programs include ac-
caunting programs, business programs, scientific programs, educational
Progeams, game Programs, engineering programs, end much more.
Altair BASIC is an interacive kanguage. This means that you get im-
mediate answers and you can use your Altair as a super programmable
calculator as well as for waiting complicated programs.

8K BASIC Features

Altair BK BASIC leaves approximately 2K byres in an BK Ntair for
ing which can also be 1 d by dek math f
ThlsBASlCismzsameasﬂme%(BASlCo[ﬂymhiaddhln-ll
statements [ON. .. GOTO, ON... .GOSUB, QUT, DEF], 1 ad-
ditional command [CONT)and 8 additional funcilens [COS, LOG,
EXP, TAN, ATN, [NP, FRE, POS). Other additional features inchude multi
dimensioned arrays for both strings and numbers, AND, OR, NOT

Altair BASIC was written as efficlently as passible to allow for the max-
Imumm number of features in the mi amount of v You can

operators that can be used in [F statements or imunm s:mm with a
y lengih of 255 characters, sking concatenation (A$ = B) and

order one of three Altair BASICs: 4% BASIC-designed to run in an Altair
8800 with as little a3 4K of memony, 8K BASIC, or EXTENDED BASIC

(12K} Each of thess BASICs allows you to haue multiple statements per

tine (a memory saving featute), and each of them is capable of executing
200 floating point additions per second!

The 8K BASIC and EXTENDED BASIC have multi-dimensioned
arrays for both strings and numbers. This s particularly uselul for
applications requiring sls of names or bers such as t

ihe following string functions: LEN, ASC, CHARS, RIGHTS, LEFTS,
MID$, STRE, and VAL,

- EXTENDED BASIC

Altair EXTENDED BASIC is the same as 8K BASIC with. the addition
ol double precision arithmeiic, PRINT USING and disk file /0. A
i of 12K yis required (o support EXTENDED BASIC.

Programs, inventory programs, maibing bists, etc.

The 8K BASIC and EXTENDED BASIC also have an OUT and cor-
responding [NF statement that allows you 1o use your Altair 8800 control
iow speed devices such as drill presses, lathes, stepping motors, medel
trains, model airplanes, alamns, heating systems, home enteniainment
systems, elc.

Altair BASIC ¢omes with complete documentation including a copy of
“My Compuler Likes Me When { Speak in BASIC” by Bob Albrecht, a
beginner's BASIC text.

Never before bas such a powerful BASIC language been
marketed at such low prices!

4K BASIC Features

Altair 4K BASIC leaves apporimsately 750 bytes in a 4K Altair for
programming which can be increased by deleting the meth functions. This
powerful BASIC has 16 statements [IF. . THEN, GOTO, GOSUB,
RETURN, FOR, NEXT, READ, INPUT. END, DATA, LET, DIM, REM,
RESTOR, PRINT, and STOP]in addition to 4 commands [LIST, RUN,
CLEAR, SCRATCH] and 6 functions [RND, SQR, SIN, ABS, INT and
SGNI Other features include: direct execution of any statemnent except
INPUT; an' " symbol that deletes a whole line and a “+"that detetes
the last character; wo-character emor code and ling number prirted when
eror oceuts; Control C which Is used to interrupt a program; maxirmunm
line numberof65.535; and all results caloutated fo at least six
decimal digits of precision,

Other Altair 8800 software includes a Disk Operating System,
assembler, text editor, and system monitor. Altair users also have accessto
the Aliair Librany, which contains a large number of useful programs.

SOFTWARE PRICES:

Altair 4K BASIC | . $150
Pumrmmo(mmssoo 4KofAlhlrmemo¢y.
and an Altalr 1/O board .

Altair SK BASIC ...
Purchasers of an
and an Altair /0 board

Altalr Extended BASIC
Purchasess of an Altaky 8800, lﬂo(Akdrmmm

$75

and an Altair 1/0 Board .. $150
Altair PACKAGE ONE (assemibler, text editor,

system monitoi) .. .. 3175

Putd\auuohm\llli‘rm SKnlAlhlrmww.

and an Altair /O board .. . § 30
AluerloItOpetatlnaSmtem ... $500

Purchlmdmﬁltﬂrm lzl(ofﬂlhltmmom

Altair [/O and Aleait Ploppy Disk .. . $150

Note: When ordering saftware, specify paper tope of
casseite tape.
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my ALTAIR 6300 i the mall at 0
and houns Jun it was up and mnaning.,., -
The radio was the switching acee of
the 8300! I tlbdp‘::n“o Programa 10 see what
mmdodlﬂn.lnd-fwmlnhumoln-h.
around [ had myself 2 thet could produce
musicsl tanes and ac make music; of 3 sort,
(Or any othor peogram vou- bevet)
T\edmldu.tafmu‘ie!hnlcoll&ﬁld
*THE FOOL mmlﬂlhl.".hymhﬂu,:;
The Pacple's Computer Gorpany eranabated i into OCTAL eode, pickod up che-Altaiy,
i5 2 Rewepaper. :dh M&zw&%%&wmm
the ¢ HBOC".* 1 e everyone there
aboul having fun with computers computer &
and 'l'gnningbhw n uucxpolm ?-.“M .“J‘m::.::,_ i dot
8ad haw tobuy & mink 2
fuyonud,l“]m our MDZ"P" HOME S COMPUTIEN GLus®
s basks. .M. ..end ool Next isswe Unusal snd wxotic devioss for
of i Nutere <

POMputar.
0t miachine lAguagy
:"’m Wore BUILD YOUR OWN BASIC, An

We are abunch of people omputer
people, dragons, and other creatures) who are warking )
with the idea that computers should Serve people, not rule them.

information people want but can’
find elsewhere, we seek to serve
the information needs of people

irterested in the humanistic and b
recreative uses of computers, M) g

m-mlﬂlmu-llnmjmm. ?

ymax maved Lo Menlo Purk, space was sontriboled, ind dowly 3 compuler center
&ew, 10 the delight of hundreds of the local school children. Dymax was a profit making
corporation {and making enowgh Lo suppurt all this) so 1t was declded to create another
Thing, but this time a Good Thitg, called Peoples Computer Campany, which would
publish a newspaper, run the oenler and do diverss other things allowable undes the
general 0o profit eorporation iaws of The State of Califomia. So Bob and Mary Jo
Albrecht, ihe Jolty DEC Giant (Var Skalabrin), Boh Kabn, Marc LoBrun, Dennis Atlison
and Lois B, became the first boad of dizectots, and, in 1973, POC was incorporated,

¥Whente the Beagon? &

n before this, the dragon, which was mazuie 1o the point of precocity, had laid an
g, though no one noticed until i1 too was ready 1o hatch. Dymax, finding the center loo

upon 2 lime there was a dragon, [t lived happily in the dand for a while, sprading tonch for its Jimited space, had rented the store next door and called 1 Peoples Computer
alarum snd disquist and doing all those things that dragonsdo. And thea it laid an o4z, Center, or PUC, to avoid confusion with Peoples Computer Company, or PFCC. PCC
(Company) divided into three divisions, the newspaper, the baokslor and the <center.
ga:r back in Lhe dim depths af the past, fiftesn Years or 50 aga, 4 very atraight young, Bab ran the newapaper while Lois ran the bookstoce, It was decided thai the Center (or PCC)
compuler man used Lo work for & very straight organization up thers in the greal city in should be separated from POC {the Copipany) and form & new corparation, Peaples

the sky—five thousand focl up ip Denver, to-be precise, Hiy name was Bab Albrecht and the: Computer Center. {This néw deagon has sines boen renamed Conmmunity Compuder Center).
fiaws in his character were already becoming patent. He took to teaching youngsiers agod

T4 or 5o sbaut compwters, an horstical nation for camputers were expensive and only for %imultamwxly. There came the great flood. The skiss apenad and it was discovered thal
mathematician, cerlified data processars and similar lordly beings. The correption of these 4 newly installed scof was nod all it kad been cracked up 1o be, Over Dymax and the
unsispecting minds finatly tipped our hitherio merely Wbalanced hero into the monomania mewspager thore was a split 36 foet long, and over the Center it wos nearly as bad. The

from which he has never recorered. Aroused to the valosrability of 3n wiwary public, he foofer, it appeared, 4id not aof in the rain, and could not siop the Leaks in the dry, so
Wmbered Corth, vamplses byte a1 the ready. ECC the old dragon, his fire sieaming and almast ous, maved 0 3 new horms i downtows

Menlo Park selected partly for the wallpaper and mostly for its proximlty to the Village
%wsne now thifis soms ysars and miles, to the wamm, snny socks of California, a Host, whish sells daught Anchos Sieam Beer and fino Pizzas,
T hatching ground for s dragen. The aursemalds and atlendanes of 1he egg began
1o coalesce. A dragon's nest was prepared with the fomation of Dymax. Ostensibly FACT:
a publishing house, it became, in reatity, a cenler of subversion where cmpuler time was "
wasied on mere fn. With the periodic presence of 2 PDPAL the sosd was sown and the The OLD DAAGON, Paoples Computsr Contipsny, it & non profit sorpotation. BCE i lew
more plive (spsakiog with ik wese cleaily able to discern the chip chip chip budget operation, principally bacause faw people heve byan pud nd the PayNHnt Rat basn
of 8 hatching dragon, mindmad, PCC iz supported by the tha revenus
Wirouph the boakstors shd much good will, Equipment danated 19 PCE i used scuostion-
i hlmnumm-mpmmimmmwimmﬂmm
n on day dhe egg split agudes. A Jolly DEC Giant passed by Dymax, met Bob Sy and may .
%‘mlumﬂ 10 the POPAL. “Take it,” he 3k, with characterislic gencrosity, “Ir's not saftwars derdloped uiing it be placwd i the puklc domaie, \Proit trom PC g book,
mine anyway.” Bab. who had been at he gin 3gain, stared at this magnificent gift until Hihat Ta Bo Atter You Hit Raturn, purchared through the osa are S 1o ways.

bvece crtl into his befuddied train the sealization fhat he bad, at Ls61. o computer of his Falf g t0 CCCanmt {the naw dengon) snc the orhar i s placee b 3 tpecial fund 10 buy
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BASIC, Albrecht, Finkel & Brown, 1973, p.32 ~ $3.95
Bamic BASIC, James Coan, O70, p, 266 — §7.48
BASIC PROGAAMMING, Kemany & Kurtz, 1867, p. 145 — $8.50
COMPUTERS & COMPUTATION, Scisntific American, p. 280 — $6.00
COMPUTER LIB & DREAM MACHINES, Theodors H. Nelson, 1974, p. 186 — $7.00
CRAGON SHIRTS, Nanay Hertart, 1974 — $3.50
GAMES, TRICKS & PUZZLES, Wallace Judd, 1974, p. 100 — $285
GAMES WITH THE POCKET CALCULAYOR, Thisgarajan & Stelovitsh, 1975 — $2.00
MATH, WRITING & GAMES, Herbart Kohl, 1974, p, 262 — $2.46
MY COMPUTER LIKES ME, Bob Albrecht, 1972, g. 84 — 3200
101 BASIC GAMES, E¢. David Abl, 1974, p. 250 - $7.50
PROBLEMS FOR COMPUTER SOLUTION, Grusniberger & Jaffeay, 1965 ~ $7.96
PROFESSOR GOOGOL, Sam Vll-mlJt wn. P 14 —$3.25
PROBABILITY, D.).Koosis, 1973, p. 163— $2.96
PCC GAMES Program Litings — $2.00
PRACTICAL, LOW-COST HOME/SCHOOL MICROPROGESSOR SYSTEM, 1974 — $1.00
STEPS TO AN ECOLOGY OF MIND, Gregory Bateson, 1972, p. 517 = $1.95

STATISTICS, D.J.Koosis, 1972, p. 282 = $3.95
THE ENEAQY PRIMER, Portola Jnstitute, 1974, p. 200 - $4.50
TYL COOKBOOK, Don Lancaser, 1974, p. 328 = $7.95
W CYBEANETIC FRONTIERS, Suwat Brand, 1974, p. 88 — $200

WHOLE EARTH EPILOG, Stewart Brand Editor, 1974, p, 318 — 34.00
TO ORDER— WHAT TO DO AFTER YOU HIT RETURN, PCC, 1975, p. 157 — $6.95
OIQITAL LOGIC CIRCUITS, Sol Libes, 1975, p. 184 — 35.06

name —
address — zip
Quantity Item Price Each Total
ease ol u 1. $10.00 and over, L
9: &meumm;«fmww 1.00 for orders _&BTE);
PO. Box 310 Menlo Park, Ca. 94025 Total

F IRSBIBE swt tham wiie ey tast ot the Sollowiog
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Desr David,

Just received Issue Four of the
Computer Notes and would like te pro-
vide a few comments. Firat though, I
want to thank you for your letter of
Sept. 10, and the priority effort in
getting me the updates. For some
reason I get this intuitive feeling
that I may not be on your manual up-
date file. Back im April there was
some confusion in one order 1 placed
for some memory along with the update
order. Anyway, if this confusion
caused me to be dropped from the list,
I need to be put back ou it. (Ref.
Invoice Mo, 29691 date 3/14/7%5--
William C. Fuller),

Now, related to Isgue 4. I
think you wrote a damn good editorial,
I don't necessarily agree with Crain's
position about the stifling of busi-
ness by govermment and congumer
groups, and that managers are no
longer able to make innovative, crea-
tive decisiona. T think MITS proved
it just ain't so! At least in elec-
Trotics.

I believe the problem goes deep-
er than that, and involves sccial,
psychological, political, aconecmie,
ete, shocks that have jarred the
Yeollective unconseious" of the peo-
ple in the past few years. The song
goes something Like "...where have
all the heroes gone..."

But back to the issue at hand.
I think that your analogy of the
musician's royalty is valid in apply-
ing it to privately developed soft-
ware. Sinee software isn't my pro-
fession, I have no way of knowing if
your prices {royalties} are reason-
able or not, so I volce no opiniop
on it.

Related to your software license
agreement, People I have talked to
are confused by it, as I adwit I am.
Some clarification waz made about it
in a past issus of the Notes, but
confusion gtill exists.

One question I haven't seen
asked or really answered ls about the
applicarisn of the license agreement
to user developed programs not im
MIT$ BASIC, but in the 8080 instrue-
tion set.. For example, are programs
available from ¥IT$ 1ike 521751,
72153 and 721751 supplied to MITS by
ugers under the software license
agreement?

Anyvway, I think your editorial
was appropriate. If MITS can main-
tain its openness as it has done in
the past, then the innovativeness may
1ot be Just iIn the electronies field.

Congratulations on the appear-
ance of the €80...1'm tempted!

I haven't really had time to go
through the BASIC language documenta-
tion, but a first glance evaluation
ig that yes, it is a vest improvement
over the operator's manual.

"By the way, the Texas Computer
Club is now The Computer Hobbyiet
Group of North Texas. Our basic

policy is no ecomputer bias, all types
welcome. Presently members have 3
Altairs of various configurations and
3 other varieties based upon the
3008, 6800C, Mostek 5065, TI APC 9804,
PDP=8, etc. We are presently sched-
uling outside speakers (equipment),
80 if you have someone whe might want
to mzke a presentation on the new €80
arcund Nov., or Dec. let me know. A
club survey made at the last two
meetings indicates at least 5 are
interested in the Altair. Membership
is somevhere between 50 and 75.

Pax, Bill Fuller
Grand Prarie, TX

Dear Bill,

Thenks for the nice comments and good
JwX to the Texas Oumputer Club.

--D.B.
ALTAIR USERS
Paul W. Schuler, III
1100 Mansion Ave.
Collingawood, HJ 08108

H. Fugene Latham

iticbungh
res
ompuier

lub

Dear Fallow Computer Phreaks:

Just a quick note to let you
knew that hobby computing and compu-
ters are alive and well in Pittsburgh.
fAs you can see from the logo the name
of the organization is the PITTSBURGH
AREA COMPUTER CLUB, We had our first
meeting on Ceotober 8, 1975 and even
though the weather was inelement we
nhad 15 people in attendance. In ad-
dition there is definite interest
from at least that many more! Kot
bad for a beginming.

The name of our asting president
is Eric Liber and the name of the
secretary/treasurer is Fred Kitman.
We can be reached at 400 Smithfield
St., Pittsburgh, PA 15272 or at the
following telephone numbers:

Day: 412-331-3800
Hite: U412-276-654&

The members of the club have a
total of § computars with the follow-
ing breakdown:

Altairs -- 2
FDP/1l - 1
Wang -1
8004 - 1

Not a bad start!

We would appreciate the ineclu-
gion of our crganizaticn's name in
your pubiication to inform other hob-
bylists in this area of our existence.

Thank you for your help,

Eric Liber
Fred Kitman

Box 187

616 ACEW 5Q

APQ, NY 03277
Wagserkuppe Air Station
Germany

Leonard J. Paul

LAST MINUTE ADDITIONS TO "lLDCAL USERS GROUPS!
{continued from page M)

Anyone interested in forming a users
group in the BOSTON area, contact:

PO Box 229
Santa Monica, CA 90406
805-u97-1975

Samuel Seiber
739 N. Skyline
Idaho Falls, ID 83401

Donald C. Schertz
764 Toyen Dr.
Honterey, ChA 93940
home 408-375-6186
nfFire LAR-RUA-DGR7

John Yullo

21 Sumset Ave.

N. Reading, MA OLlE64
E17-664-4271

PITTSBURGH AREA Computer Club
Fred Kitman
400 Smithfield St.
Pittsburg, PA 15222
412~391=3800
on
Eric Libex
#12-276-6546




COMPUTER wOTES/OCTOBER 1475

PAG. ~INETCEN

ARBONVTENEAD TIPS

The following tips are on conmstruc-
tion of the Altair 86800, Page num—
bers refer to the Assembly Manual.

Page 11

{D/C Board): Capaclter C7 has been
changed several times; you may find
change notices referring to various
stages of this change process, as
well as extra parts. C7 was changed
from .001 MFL to .0047 MFD, then to
.0068 MFD. Now, the absoiute last
final ultimate change {as of August
10thi) makes ¢7 = .01 MFD and changes
c8 from .01 to .1 MED,

Page 18 )

{D/C Beard): Den't belt the printed
eircuit board to the sub-panel; the
switches will hold it fine. The
switches come with extra mounting
nuts and extra guide washers; you can
safely throw away all this extra
hardware - you don't need it. Mount
the switches as shown with only one
nut each for best results.

Page 33
(CPU board): The wafer connector is
about 5% too large to fit the board
(or you might say the holes in the
board are too close). Te prevent
the connecter plug from arching,
¢lamp it down flat while soldering
it on. If you can't clamp it, then
try eutting it with a hacksaw inte
two 4-pin connecteors.

(Checkout): After turning the com-
puter on you should reset it, To
reset the computer you have to hold
the step switch raised while raising
the reset switch. Release the reset
switeh first. (Mo, we don't know
why, but It's traditicnall)

Pages W0-46 -
(1K Memory): Uatil May, only the 1K
memery board wag gvailable, and most
systems were ordered with 256 words
of pemory on one of these boards,

Now that the 2K and 4K memories are
available, it Isn't sensibla to re-~
quire some 1K boards in every system,
but the instructions are still embed-
ded in the CPU manual. CPU kits
don't have any mamory in them.

Pago 50
(P/S Board): The bridge rectifier
seems to cause more than its share
of problems. Be sure the leads are
clean - several of us have found

that gelder won't wet the lsads, and
it's a meas to try to clean the par-
tially soldered assembly. Run the
leads through some slcohol apd/or
steel, wool before installing the
bridge. The spacer-and-washer ar-
rangemant on Page SL is a jig to get
the bridge flat at the right position
it will later be holted directly to
the chassis.

Page 58

{Chassis): MITS doesn't ask you to
cut wires to ¢lose tolerances. IF
you follow the instructicns here
without trimming transformer leads,
and use all the #20 wire, you'll
have long loops of slack., This is
good for allowing boards, ete, to be
moved without breaking wires, but
you may want to install the terminal
lugs after consulting the wiring
diagrame on Pagas 59 and 62.

Page 66

{Mother board): The way the instrue-
tions spell it out, you'll have a
slack loop of cable. Hold everything
in place on the chassis to see the
actual length required. We are in-
cluding a sorted list of wires to
help you check your progress. Using
masking tape, group the wires in
decades after protecting them with a
cable clamp. Then, install them on
the motherboard, by decades; 50's,
&0's, 70's, 20's,80%s, 30's, 90's,
and finally 40's.

Install the cable clamps by
bolting them to the printed circuit
board enly. If you put sorews
through the sub-panel, then the
dreas-panel won't fit flush against
it and you won't be able to screw the
chassis into the case!

Page €8

(Expander Boards): The card gpuides
are maybe sorta opticnal. They look
nice, but they really aren’t ragquired
to held the boards in place - the
edge connectors are plenty strong
for that.

Gary Hullquist, M.D.
248 Sunset Dr,

{or Box 448
Professional Bldg.)
Hountain City, TN 37683

Glenn D. Nelson
Geology Dept.

Box 1845

Brown University
Providence, RI 02912

Page &

(CPU Chip): Many people advocate
pestponing imstallation of the CPU
chip until after the regulator and
zeper diedes on the CPU have been
tested.

Fage 77
(Nameplate): This Deauty gets a lot
of criticism: "Mine was off-zolor,
kinda pinkish.” That's a sticky
plastic cover to protect it umtil
after you've Installad it. Peel the
cevering off afterward. The white
lettering on the dress-panel can be
chipped off by hard use. If you de-
cide to protect it with clear acrylic
spray, use a matte-finish product.
Ours looks funny with a glossy krylon
finish.

ARROWHEAD COMPUTER COMPANY
THE COMPUTER STORE
11656 WEST PICO BOULEVARD
LOS ANGELES, CAUFORNIA 90064
213 478.3168

>

DATA/CONTROL BOARD CONNECTIONS TO SYSTEM BUS

ORGANIZED BY DECADE

0's 10's 20's 3o's 40's
20 30 41
21 31 42
24 32 43
26 33 44
27 34 45
28 a7 46 (11)
29 is 47
18
50's 60's 79's 60's 40's
53 68 70 :11 91
54 69 71 81 92
72 82 93
75 a3 94
76 84 95
7 85 96
78 86 27
79 87 98

29
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Alcair User's Groug

Ih the words of The
Agency, MITS' advertising
subsidiary, “The Altair User's
Group is quitt posibly the
largest hobbyist organization
in the world. It is bath a
means of communication
among ANair users and a
method of building a
comprehensive library of
Altair prograns ... among
other benefits, you will
receive a subscription 1o the
menthly publication
Computer Nortes, which
contains complet:  update
information on  Altair
hatdware and software
deveiopments,  programming
tips, general compuler articles
and other useful
information.” And that’s &
pretty fair slatement, judging
from the August 75 issue of
Computer Notes.

Edited by Dave Bunnell,
the head of The Agency,
Computer Notes covers most
items of interest to Aluir
users, The August edition is
headlined "WORL 'S FIRST
COMPUTER STORE,”
feawring an article on The
Computer Stove, Jocated in
West Los Angeles, which is
appatently the first retal
siore solely for computers
and camputer supplies
(shades of Arthyr’s

Information Paler). The
store sells Alipirs over the
counter of cowse, and
functfons as a general
computer hobbyist pathering
place and information center.
Compurer Nores ako features
a travelogue of the
MITS-MOBILE Altair
Caravan, which ftoured the
Sou heast during August and
September.

In his cditorial, Dave
Bunreil lads a good deal of
rumors to their proper resting
places, covering “off brand
peripherals, memory cards,
ele,”, the falie rumors
concerning “less than full
spec’’ lntel BOBO <chips,
software agreement
technicalities, MITS"
devetopment of a Metorola
6800 system, and delivery
complaints. Dave precedes all
this with the explanation,
“Qne point that has golten us
good press in a mumber of
publications s that we try
and Jevel with our
customers.” From Duaves
straightferward presenlation,
| think they deserve amother
“good press.”

There are no surprises in
the rest of the newsletter,
with {15 “Altair Service
Dept.,” “letters W the
Editor,” *HARDWARE,"
and "SOFTWARE™ sections.
In "HARDWARE” Tom
Durston and Paul van Baalen
deliver some ACR (Audio
Cassetre Recording) hardware
alignment updates, fixes for
8800 problems, some “Boo
Boos," various maintenance
technigues and hardware
specifications.

The “'SOFTWARE™
section conmins “Software
Conlest Winners Announced”
by Bill Gates. “Q & A" on
the *“Monitor, Editor and
Assembler’ by Paul
Wasmund, the author of these
software componenis;
"General Software™ by Paul
Alten, the direcior of MITS®
Software Department,
answers  various  question
concerning MITS'  software
petformance, policies and

future plaps; Monte Davidoff,
one of the authors of Altair
BASIC, illustrates the string
handiing and recurssive
subroutine capabilities of
BASIC in “Fun with Altair
BASIC.”

Monte does a good job of
describing  thess interasting
possibilities of BASIC, even
though such applicacions can
be a bit strenuous for Bboth
the reader and the BASIC
language iiself, as witnessed
by Mante's closing comment
o factorial computation: “If
confusion stili prevails, do
ot worry about it.”

Bill Gates, in his article
“Software Hints for 8800,"
gives just 1hat. Mentioning

some of the reasons for the
8030' power, Bill goes on Lo
discuss binary coded decimal
(BCDY arithmetic, giving a
sample routine for conversion
from BCD to binary. Afer a
shorl lesson on special short
branching {"'skip") technigues
the reader is presentzd with
some neat but faidy generak
stack usage tps. Bill doesn't
wasle words in his artick; a
rank beginmer would
prebably be left far behind
by these lasz cancise hints,

In a short review, Dave
Bunnell gives BYTE an A+
for format and am A-— for
content (“They have
something to work for."),
Although it sounds a litthe

like an ad dor BYTE, Dave is
pleasantly  positive in  his
remarks.

) have a couple of
complaints, The format of
Computer Notes s
imaginatively done, bur at
some points the dext is hard
1o follow — you don't know
whar to read next. [But then,
it is only fair to point o
that BYTE may suffer the
same malaise ia one or two
places ... Car ] Also, a lot is
assumed on the part of the
reader. | realize that any such
newsletier can't function asa
tutorial publication (that is a
major part of BYTE's job)
but the “HARDWARE” and
“SOFTWARE" sections would
certalply throw any real
begianes. But 1 judge oo
harshly; Compurer Notes is
truly a good bulletin for the
users of Altair equipment.

To paraphras Dave's
closing guestion in his BYTE
review, is the Allir User's
Group something no Altair
compuler hobbyist should be
withowt? At this point in
time, | would have 10 say Lthat
e has no cholce since
membership is automalic for
Altair  owners. Should ihe
Altair compuler hobbylst be
thankful for Compurer Notes
and other benefils of the
User’s Group? | would have
10 52y yes.

- . Chuis Ryland

Reprinted fpan the November
issue of Byte. Thanks Chris.

Wolfgang Luhn
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DELIVERY DATES:

The following is a revised list
of delivery dates an products appear-
ing in the Altair Brochure, but not
yet relesased. Our product develop-
ment department is somewhat overload-
ed at this point, sc please bear with
us.

PRODUCT DATE AVAILABLE
CCNTER II January 3976

88-DISK, 88-DCDD  December 1975
88-DKAC, DMAE, DMAI-no date met

a8-PPC Jacuary 1976
86-PHC December 1975
&6-PROM November 1975
88-V1 Decenmber 1975
88-RTC December 1975
88~ 32DU discontinued
£9-KB disceontinued
88-ACC no date set

88-cC no date sat

CRT Terminal no date set

Extended BASIC Decembar 1975
Extended BASIC/DOS December 1975
ety December 1975

What's Going On
In Here

There have been changes in our
persennel which will affect our cus-
tomers: Mre. Paul ¥an Baalen {s now
Marketing Vice Precident and Mpr,
Harvey Lee is Repair Department Man-
ager. Please refer technical ques-
tions to our Repair Department and
cogt and delivery inquiries to Mar-
keting.

What's Going On
Out There

Those of us in marketing and
engineering are very interested in
vwhat our custemers (present and fu-
ture) would like to see In the way of
new products, ideas, let. The best
way for usg to know is to drop & post
card to Barbara Sims telling us what
your ideaz are,

For inetance we have had some
requests for control features for the
08-ACR. Alzo, we are interested to
know if there is a need for a stan-
dardized low cost tape recording
system, and what standard should be
adopted. NOTE: The "HIT" system
{Popular Electronics, Sept 1975) is

Steve Caldara one alternative, but has the disad-
36 Theo.Roosevelt Dr. (home) vantage of mot being compatible with
Bilanvelt, NY 10912 serial data transmission format and

Joseph T. Finmeran
11 Mentrose Ave,
Pinehurst, MA 01866

ofo CCT
1001 North American Way
Miani, PL 33132

965 E. State St. {scheol)  rates.
Richard R. Kenyon Gordon L. Quivey Ithaca, NY 14850
16609-A Del Ric Rd. Hatlandsfjellet 207 .
Cerritos, CA 50701 5030 Landas Ian D. Kettleborough
Nerway 1108 B. Helik Dr. Edward Enck

Hichael Jackscn WNJJI

Sky Park Rd. Bruce $idlinger
RE7 Recegnition Bquip., Inc, James D. Larson
Florence, AL 35630 PO Box 24 Inn Lane, Apt. 2CE

PR BT TI PR T

College Station, TX 77840 106 Edford St.

Hew York, NY 10014



EYTE Tronics TOSELL 2LTairs

BY Lloyd J. Austin

The telephons rings in a small
but comfortable store-frent office
in west Knoxvilie, Tenngssee. A mo-
ment later a pleasant voice answers,
"MITS - Byte 'Tronics; how can we
help you?" Sandra Seals, who is most
likely to be the first voice you meet
when you cail, makes you feel at ense
and yet gives you the assurance that
you will get prompt and courtecus
service, no matter what your reason
for calling. This is natural with
her because she knows that she is
sorking with well-trained and compe-
Tent pecple who solve computer prob—
lens every day.

Whether you have called for ser-
vice, for informaticn about the new=
est of the line of Altair Microcompu-
ters, for a suggestion in a software
program, or any other of the myriad of
questions that just come naturally,
you will get your answers quickly and
efficiently. If you have a question
concerning the avallability of a MITS
product, its price, its specifications,
or other similar information, Sandra
will switch you over to Bruce Seals,
whe is the marketing director and

The People at BYTE'FTRONICE
Qo) Exh, Sruce, Sandra, Jobony

sales manager. If you need to know
about the compatibility betwesn your
Altair B800 and some input or output
device, you will probably talk with
Technical Director Hugh Huddelston
about it. When you need a software
program with special modificaticns
and subroutines, Johnny Reed is your
man, and he Is familiar with program-
ming om all of the sevaral languages
that can be used. All personnel are
well=qualified to help you with any
service problem because they come
from a background of computer appli-

©EITS, INC. 1975
Volume me Ispue Four

A PUBLICATION OF THE ALTATR USERS GROUP

MITS-MOBILE TOURS NE

Nearing the completion of a
highly successful tour of the South-
castern U.5., the MITS MOBILE "Van
Han," Mike Hunter, reports SRO erowds
in mest cities and an enthusiastic
response from all those participating.
The Hortheast and Midwest are up next,
with the first stop of the fall tour
set for Buffalo, NY on October 20.
{for complete schedule, see page 3.)

When the HITS MOBILE comes to
your area, you will have a wnique op-
portunity to attend a seminar and
slide presentation covering a wide
range of topics including computer
concepts, technical aspects of com
puters in general and computer pro-
gramming. This is your chance to
bear some straight talk about eompu-
ters and to ask any questions you
may have--from the most "simple" to
the most "advanced.” Hike wants to

MITS/6328 Linn NE/ Albuquerque, NM 87108/ 505.265.7553

shew you how accessible low=cost
computing really is,

411 the seminars are held at
Hioliday Ynns. Hands-on demonstra=
tions of a complete Altair Basic
language Systam begin at 6pm, the
gseninar itself rune from 7-10pm, and
after 10pm more discuseions or demon=
strations for anycne who wishes to
stay., ’

Everyone present will raceive a
three-ring binder loaded with courss
material, Altair data and schematics,
and catalogs. Ressrvaticns cost $i2
and nust be made in advance by mail-
ing yeur check (BankAmericard or
MasterCharge accepted also) to MITS
in Albuguerque. You will receive
your admissicn ticket and the exact
locaticn of the seminar by veturn
mail.

cations and are thoroughly familiar
with the MITS clpcuits in Altair,
including the optional boards and
peripheral devices that can be used.

The office of Byte 'Trenics is
located at 5604 Kingston Pike, Knox-
ville, Tennessea - Zip Code 37919,
Everyone is welcome to drop In at any
time, to call on the phone at (615)
5868-8971, or to make contact by let-
ter. The office hours are (Eastern '
Tine Zone) 10OAM to 10PH Monday through
Friday and 9AH tc 10FM on Saturday.
That should allow everyone who is in-
terested to find the office open at
stme gomvenient time.

Operating az an independent dis-
tributor, Byte'Tronics selis the full
line of MITS products. The Altair and
its peripherals are avallable in

either kit or ready~to-use form and,
whenaver possible, on an off-the-shelf
timetable. The prices are the same
a8 those in effect at the factery,
inelvding special sale prices when
they are offered. But the sale and
delivery of the equipment is only the
beginning of a long and frultful pe-
laticnship between avery customer and
Byte 'Tronics, because their service-
both hardware and seftware—ispart of
the package that you get when you
trade with them. Bhge 'Tronies is
egually at howe with the hobbylst or
the profesgional engineer, the uni-
veraity student or the production
line foreman, or any of the nany
other people who are finding new uses
every day for computers-now that they
are available and affordable, Hugh
and Bruce and Johnny form an excel-
lent teamto furnish this client~
supplier relationship because they
have all been involved in every as-
pect of the business as users, fixers,
testers, and operators.

Hugh's pride and joy is the
fully stoccked parts cabinet in the
back room, with the elsctronic equips
ment that will help chase dosm the
trickiest failure. His thorough
knowladge of the purpose for each
pertion of the circuit on the board,
together with his experience in
troubleshooting, makes him very effi-

Continued on page J-—

BULLETIN 344

We have discevered that many
Signetic 2604 4K RAM's found on some
of our 4K Dynamic Mamory Boards do
not meet the required specifications
for access ‘time and rafresh period.
They are identified on the packags
as § 2604, If you have an Altair 4K
Boapd that does not work properly
and it has Signetic RaM's, ploase
veturn the board aleng with the Sig-
netic RAM's for comwplete checkout
with replacement RAM's. We are sorry
for the inconveniences,

OR 505-262-1951
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Across the Editor's Desic

by David Eunnell

RANCE CRAIN of AD AGE

Rance Crain, the editorial di-
rector of Mvartiain§ Age and Crain
Compunicarions, was in Albuquerque
recently to address the local ad
club.

Now this isn't the type of news
item that would normally be of fnter-
est to Altair users, but Mr. Crain
sald some very interesting things.
For example, it is his contention
that business has been so stifled by
government regulations and consumer
protection groups that managers are
no longer ahle to make inhovative,
creative decisions. And the end re-
8ult of this im a lack of imaginative
products.

Hy Initial reaction is that Mr.
Crain is unaware of the electronics
business. However, in arguing his
position, Crain made some very con-
vincing points about the changing
values of consumers and the slownesa
of cateh-up by industey. This is
particylarly evident in the automo-
tive Induatry where Detroit has been
slow to see the growing consumer de-
mand for cars that are efficient,
reliable apd safe.

Aceording to Crain, the consumer
code of the 60's was "Buy, Buy, Buy."
This is no longer in effect. Com—
sumers are more cautious now and,
moest importantly, c¢onsumers are
smavter.

The MITS Philosoph

MITS is fortunate that it is a
relatively new corporation. Its
philosophy is in the formulative
stage where It still can be influ-
enced by changing ¢onsumer attitudes
and existing economic realities.

For one thing, HITS is a very
efficient gorporation in that money
isn't wasted for frills. We make
sure that eur products get the best
engineering expertise but carpering
and pretty packaging are low prior—
ities,

HITS tries not to commit itself
to positions that it can't keep, and
we try to level with our customers
when something goes wrong. $till, we
are dictatedto by the rules of real-
ity and sometimes someons pokes us in
the eye. And sometimes we deserve
it,

Congumar Reaponsibility

The business ethics of the 70's
has so fap falled to focus on the
responsibilities of the eonsumer. IF
business is to adhere to new rules,
if it is to eliminete misleading ad-
vereising, be conscious of the envi-

ronmental impact of its products,
avold making excessive prefits, etc.,
what then, if anything, should the
consuner do in return?

New, I don't pretend to have
the answer to this question but
morality is a twc way strect, and
ohe thing that bothers me is the fact
that & few of our customers have been
ripping off MITS software. In viola-
tion of their softwars license some
pecple have been arrogantly, and I
think foolishly, copying MITS BASIC
for resale or to pass out to theip
freinds.

I believe this practice is fos-
tered by the contention that all
software should be made part of the
public domain.

Now I ask you--dees a musician
have the right to collect the royalty
on the sale of his records or does a
writer have the right to collect the
royalty on the sale of his books?

Are people who copy software any dif-
ferent than those who copy becords
and books?

Altair BASIC is ene of the most
advanced BASICS ever written and it
cost MITS a premium price 1o develop.
Considering this and the price charged
by many companies for software, $75
for Altailr 8K BASIC is a pear steal.
And the price of $500 for people whe
haven't purchased a minimum 8300
system is more than reasonable.

Since I've spouted off, I want
to invite Altair customers to spout
off to us if they've encountered any
difficulties such as poor service,
delivery, etc. Call us at 505-262-
1951 or address your letters to the
Altair Customer Service Department.

We can*t go about changing the
whole MITS mode of operation every-
time somecne sends us a complaint--
but, believe me, your letters will
be read and seriously considered by
somecne in a high management positien,

Final Hessage

Five or six years ago MITS was
literally a garage operation not un-
Like many of the new computer hobby
sompanies that have recently sprung
up here and there. MITS was success-
ful because it was able to deliver
what it advertised and the success
of these new companies will likewise
be highly dependent on thelr cradi-
bility.

Most of the pecple in this bus-
iness have high ethical standards
but watch out for the few Tipoff
artists. Don't order anything until
you know it iz "peal,"

ALTAIR SERVICE DEPT.

Hello Againt

We now have several programs in
our Users Group libravy. Deserip=
tions of these have baen published
in our past and present newsletters.
We are also printing prices of the
programs in Conputer Notes regularly.
If you have a program that would be
of gemeral interest, please send it
in.

It has been a great help now
that programs are being submitted on
the program submission Forms, however
there has been a slight mix-up con-
cerning the form. The coding form we
sant you in the August issue of our
newsletter was a sample. The sample
should be used to make up an original
and have it printed if you wish.
Then, use the printed copies to send
in 10 us. We can print diregtly from
your progran if {t is handled in this
way. However, if you merely pheto-
ROpY OT Mersi our sample, we have to
retype the entire program, This
slows up printing and in the end
Slows up delivery of the programs to
you. The same is true of a typewriter
with an old ribben or dirty keys. If
the type is not clear and of good
contrast, then we have to retype the
program for printing. This all may
zound very particular, but we are
trying t¢ cut down the handling time
s¢ that programs sent in will impedi-
ately be available to you, the user.

If you'd 1like a simpler course
to follow, you cam order the program
subnission forws directly from NITS,
S0 copies costing $2.00. This is a
fairly reasonable price eompared to
local printing companies. At any
rate, kesp the programs coming in.

{ur Marketing Department needs
some help from custemers alse. Any-
time you call in an order to MITS of
any type, it is eritical that you
give the name your 8800 was ordered
under and if at all possible, the
880¢ Invoice number. This helps us
in owr yecord keeping between our
accounting department, marketing de-
partment, and gervice department.

Adios!

Barbara
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Byte 'Tronices cowtinued---

cient. If you need an interface to
drive some partioular piece of gear,
Hugh is most likely the one to make
it - or at least to supervise how it
is made.

Johnny has recently been spend-
ing some of his time st several cus-
tomers' places of business. He has
heen writing complete software pro-
grams to custom requirements. He is
a good man to know when you need help.
of course, he can operate any system,
simple to complex, and he can Spot
an error in your program about as
fast as rthe Altajr can signal
“Errop.

Johnny and Bruce are especially
interested in a new and growing fune-
tion = the local Users Group of East
Tebnessee, All owners of an Altair
8800 are eleigible for a year's fres
wembership in this group, in keaping
with the MITS plans. This group
meets once a week to gwap information
and just "talk cemputers." Sharing
ideas and programs Is their purpose,
and this should be helpful to all
whether they are novice or experi-
enced. If you would like mcre infor-
wation, drop a post card to them at
Byte 'Tronics and you will get the
same quick and courteous response as
if you asked to buy $10,000 worth of
equiptent?

. 8o if you are among those who
are fortunate enough to already be
an Altair user, or if you just want
to be, either way you should get ac—
quainted with your friends at Byte
!Tronics because they are well qual=-
Ifled and anxious to help you. All
you need Is a post card, a letter, a

phone call, or - if it is convenient =

a visit to the office in ¥noxville,
and your world will apen up in front
of you,

MITS

SALES REPRESENTATIVES

For detailed information on Altair computers and computer products, contact the
MITS sales representative in your area. Or call our factory direct:

MIDWEST

Inland Associates

13130 Manchester Road #G-25
St Louls, MO 63131
314-821-3742

Inland Associates

2310 West 75th

Shawnee Mission, KS 66208
913-362-2366

Ridgway East, Inc.
15326 Garfield Road
Detroit, Ml 48239
313-538-3940

Ridgway East, [nc.
138 Elseden Building
Florence, KY 41042
606-371-1269

Ridgway East, inc.

173 Hawtharn Drive
Chagrin Falls, OH 44022
216-247-4845

SOUTHEAST

MITS, Inc.

Sauthesstern Regional Office
5508 MW 72nd Avenue
Miami, FL 33166
305-885-9388

COL-NS-CO, Inc.
313 44th Street
Orlando, FL 32809
305-423-7615

MITS-MOBILE CARAVAN SEMINAR SCHEDULE

MIT5/6328 Linn NE
Albuguerque, NM 87108
505-265-7553 or 262-1952
COL-INS-CO, Inc. BFA Corporation
Offices in; 395 Lawndale Drive
Huntsville, AL Salt Lake City, UT 84115
Largo, FL B01-466-6522
Atlanta, GA
Raleigh, NC BFA Corporation

Call 800-327-6600 Toll-free

WEST COAST

REPCO

50 East Middlefield Road
Mountain View, CA 94043
415-865-8581

CTl Data Systems

3450 East Spring Street
Long Beach, CA 00806
213-426-7375

CT! Data Systems
BB69 Balboa Avenue C
San Diego, CA 92123
T14-292-0636

REPCO

PQ Box 811
Bellevue, WA 88004
206-455-1246

WESTERN {L5.

EFA Corporation

1350 Chambers Road #207
Aurora, CO 80011
303-344-3800

October 20 Buffalo, NY

October 21 Rochester, NY

October 22 Syracuse, NY

October 24 Albany, NY

Ccteber 27 Beston, MA {Cambridge)
Octeber 28 Boston, HA {Newton)

GROUP 4 -~ Reservation Deadline October 10, 1975

October 30 Hartford, CT

October 31 White Plains, NY

November 3 New York City

Hovember 4 Hampstead, LI,
November 6 Plainview, LI,

NY
NY

4251 North Brown Avenue
Scottsdale, AZ 85251
602-946-4215

BFA Corporation

9004 Menaul Boulevard NE
Albuquerque, NM 87112
505-292-1212

BFA Corporation

Dena Ana Road, PO Box 1237
Las Cruces, NM 88001
505-523-0601

NORTHEAST

J. J. Wild, Inc. of New England
PO Box 382

Needhem, MA 02192
517-444-2366

oJ. J. Wild, In<, of New England
PO Box 342

Southbury, CT 06488
203-264-9494

J. J. Wild, Inc.

73 Main Street
Woodbridge, NJ 07095
201-636-7780

J. J. Wiid, Inc,

80 Second Strest Pike
Southampton, PA 18966
215-357-6645

J. . Wild, Inc.

400 Jericho Turnpike
Jaricho, NY 1175,
516-935-6600

(for Western New York and
Western Pennsylvania, see:
Ridgway East, Inc.
Chagrin Fails, OH)

Hovember 7 Hackensack, NJ

Hovamber 1G Allentown, PA

Hovenber 11 Philadelpnia, Fa
Novenber 13 Baltimore, MD

Hovember 14 Washington, DC
Hovember 17 Pittsburgh, PA
Hovember 19 Columbus, CH

Hovember 20 Cleveland, OH

November 21 Detreit, NI

November 24 Kalamazoo, HI

November 25 Chicage (Hinesdalel), I

GROUP B -- Reservation Deadline October 25, 1975

December 1 Chicage {(Nerthbrock), 1L
December 2 Milwaukee, WI
December 4 Hinneapolis, MN
December 5 Madison, WI
December & Indianapolis, IN
Decettber 9 Cincinnati, OH
December 10 Louisville, KY
December 12 St. Louis, MO
Lecember 15 Davenporrt, Ia
December 16 Des Moines, IA
December 17 Omaha, NE
December 19 Kansas City, MO
December 21 Wichita, K8

NOTE:; Sales Represantatives are
geared to serving industrial custom-
ers. Hobbyieta should centact the
factory directly or one of the MITS
disteibutora. Distributors now in-

clude Byte'Tronice in Kmoxville, Ten-
nesgee Esee page 1 artfcle) and The
uter Store in West Los Angeles
Eusss Pleo, phone 213-478-3168).
Other NITS distributors will seon be

set up across the country. Watch
Computer Notes for all the details.
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SS-VILCT

MQID

B8-YLCT READY KEY MOD

PROBLEK:

Pressing “READY" key should cause che
strebe pulse to PIO board "SBO" line,
causing computer to output data to
octal display. Neise from keyswitch
bounce causes multiple pulses on
"5BO" line, causing next byte entered
to be echoed without pressing READY,

SOLUTICON:

Change-R32 from 10K to lOmeg. R32

is across (6, the .01 pulse timing
capaciter for the READY key. In—
<reasing R3Z to 10meg makes discharge
time for CE greater than l0ms, pre-
venting keyswitch bounce.

HOTE:

READY key schematic is Incorrect:
R33, 10081, shown going to Voo is
actually connected to ground. R3L,
478, shown going to ground, actually
goes ta Vec.

10meg -~ MITS part number 102079

USERS® NAMES & ADDRESSES

Frank E. Corlett
205 Port=0-Call
Bridgeport, TX 76026

Keith L. Kendall
295 E. 500 9.
Vernal, UT B4078

Glenn Felson
160 Greenway W.
Hewhyde Park, NY 11040

Mount St. Hary‘s
¢/o Bill 0'Tecle
Emmitsburg, MD 21727

Sgt. Wesley B. Isgregg

Box 3568 C & E Schools MCHB

29 Palms, CA 92276

T1l4-368-9111 DWH Ext. 6241
AWH Ext. 7289

Sgt. Stanley E. Hern
13-C Copper Dr. NCB
29 Palms, CA 92278
714-360-3809

Robert Beard
2530 Hillegass Apt. 109
Berkeley, CA 94704

Tod Rapp

129 Papk Dr.

Xenia, OH 45305
Business 513-372-§294
Home 513=-372=6445

To be featured on cover of November, 1975 Popular Electronics.

SNEAK
PREVIEW

In January of 1975, MITS stunned the computer world with the announce-
ment of the Altair 8800 general purpose computer that sells for $439 in kit form

and $621 asserbled.

In October of 1975, MITS will announce a complete computer built around

the 6800 MPU available from Motorola and AMI.

This computer will come with an MPU board that has 1K RAM, built-in [/O that
can be configured three ways, and provision for 1K ROM or PROM. It will have
power supply and be sold with front panel controf board in an 117 x 11" x

4 11/16” case for $293 in kit form and $420 assembled.

The MPU Board ~ideal for dedicated contro} applications—

for $180 in kit form and $275 assembled.

For complete details, se¢e November's Popular Electronics.

will be marketed

Jim Fisk-WBYNLV
4116 Euclid Ave.
Ft. Wayne, IN 45806
219=T45-0359

Michael A. Enkelis
9924 S.W. 3lst Ave.
Portland, OR 97219
503-2H6-4614

Stephen E. Clark
2099 Powder Horn Dr.
Clearwater, FL 33520

Bruce Segal

B4 Summit Crescent
Westmount FQ
Canada H3Y 11L&

C. A. Kirkpatrick
2041 San Sebastian Ct.
Apt. 70

Houston, TX 77058

Richard Hole-WABTSY
Gerber Producte Company
Fremont, ML 439412
Business 616-928-2692
Home 616-652-6884

Gary Tack
P.0. Box 866
Corvales, HM 87¢u8

Matthew W. Smith
4355 S. High St.
Englewcod, CO R0110

Gary 5. Trent
Route 5, Box 300
Space 17

range, TX 77630

John E. Kabat

“Universe Unlimited"

User's Group

11918 Forrest Ave.
Cleveland, OH #4120
Business 216-781-9400 Ext.55
Home 216-T795-2565

D. Minott
352 Arkansas Dr.
Valley Stream, RY 11580

Donald €. Schertz
764 Toyen Dr.
Monterey, CA 93340

Ivan Hampfler
7861 Qld River Rd.
Reckford, IL 61103
B15-633=4757

Richard Bushick-WASPWG
418 Brian Ct.
Hechanicsburg, PA 17055

John Rabenaldc
1301 N, Jackson #24
Cdesza, TX 79761
915-337-6831
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Aug Software Contest Winners Anhounced

by Faul Allen and Bill Gates

Thi=s monthk nine programs and
nine subroutines were added ta the
Library.

The ultimate in memory clears
seens to have been written by Ward
Christensen (#73175L).

"1 have been using the follow-
ing 'program' to clear memory in ny
Mtair since the first week I had it.
It clears all of memory except byte
0, and leaves the address in location
L. It works because the Altalr seems
to have the stack pointer at location
0 when powered up. At worst, it
would have to be run twice.™

0000 0863
9001 307

INX sP
RST Q

The winning mejor program this
month is a quadruple byts integer
wanipulation package by Steve Phil-
lips (s=e below). In second place
is R. J. Walker's PIO BASIC or Pack-
age I loader. Third place poes te
John Trautschold for his mutiplica-
tion program for floating point nuym-
bers.

In the subroutine category,
first place goes to Donald Tork for
his rable search routine., Second
place goes to Jonathan Griffitts for
a subroutine which may be used te
display the A register in the status
lights for ohe second, which eould
be useful as a debugging tool.

PROGRAMS
#92751
Author: Dean B, MeDaniel
Length: 23 bytes
"Object: To kilil the rotating bit.

If you miss the lit bit another one
at that sense switch position will
turn on, tew leaving you two bits to
destray."

#815751

Author: John Trautschold

Length:  L76 bytes

Hultipiies a 12-digit floating point
vamber times an $-digit floating
point number.

#88751
Author: Charlie Shields
Length: 22 bytes

Gutputs 1's to an I/D port a selected
percentage of the time. Outputs 0's
the rest of the time.

#829751

Author: R, J. Walker

Length: 57 bytes

Loads checksummed 4K or 8K Altair
BASIC from an unmodified PIO board,

#825751
Auther: Rebert L, Berg
Length: 34 bytes

Simple memory test. Halts when finds

a bad locatiom,

#818752
Author: Stave Phillips
Length: 477 bytes

Quadruple byte signed integer manip-
ulation package. Addition, subtrac-
tion, multiplication, divizion as
well as sign and zero value testing
and other useful routinas,

#813751
Author: John $. Robison
Length: 277 bytes

Tests ACR interface by comparing the
record Line output to the input from
the monitor playback cutput From
those tape machines which have moni-
tor capability.

#94751
Author: Carl Swift
Length: 15 and 11 statements

BASIC programs te dump/store memony
in cetal using Altair BASIC's PEEK
and POKE statements.

SUBRQUTINES

#825754

Author: Dr. Jack W. Crenshaw
Length: 16 bytes

ASCII/HEX -- HEX/ASCII conversicn
subroutines.

#818751

Auther: Jonathan Griffitts

Length: 23 bytes

Displays the contents of the accumu-
lator in the addresa lights.

#811753

Author: Thomas D, Thomas

Length: 19 bytes

Adds a quadruple byte integer pointed
to by [H,L] to registers [B,C,D,E}.

#813752
Author: David Nowak
Length: & bytes

Subroutine to do & relative jump ws-
ing a displacement in [D,E]l. Could
be used as an RST.

RJIMP: XTHL iBet preturn address in

3[H,E]
sSave [H,L] on stack

DAD D ;Add on displacement

KTHL  ;Save back return
;address and vestore
3[4,1]

RET 3Do relative branch

(Author's note; How about an RST
that does a relative branch on the
signed byte that follows the RST?
Anyone?)

SOFTWARE

#84753
Author: Hilton G, Glmenes
Length: 33 bytes

Converts & 2-byte unsigned number
into 6 individual octal digits in
congecutive memory locations.

#811761
Author: Donald §. Tork
Length: 74 bytes

Searches a table of up to 255 entries
of up to 255 byte strings for a match
on the search string, which may also
be up to 255 bytes long.

#99751
Auther: Gary Tack
Length: 21 and 27 bytes

Routines to add/subtract two 16—
digit BCD numbers.

#8u752
Authar: NWilton G. Gimenes
Length: 28 bytes

Tranelates sik octal digits In con=
secutive locations in memory to a
double byte value in [0,E].

#8751
Author: Nilton G. Gimenes
Length: 15 bytes for each routine

Cctal/ASCIT -~ ASCII/octal conver-
sicn routines for octal digita/
characters stered in six sequent fai
memory locations,

T2

Ona major point that was not
covered in the Package I decumenta-
tion was the stack. There are 30
bytes of stack avallable for the user
at all times. 1f a program needs
more stack space than that, it should
set up a stack of its own,

PACKAEE [

Wasmy,

If a program should infinite
loop, stap your machine and restart
the monitor by examining lacation §
and pressing the run switch.

Release Two of Package I will be
ready in early October. HNew features
inelude tab stops to help make your
program liztings more readable and a
highly improved editor. Twe new come
manda have been added and all old
editing commands have been improved,

FIND - The find command searches
for a given string until & line con-
taining it is found. The entire line
it is in is then printed.

ALTER - Allows altering charac-
ters within a line. This command al-
lows lines to be changed without hav-
ing to replace them.

The insert and delete commands
have been improved so that you can
noW insert blocks of linez and delete
blocks of lines.



GENERAL

by Paul Allen

Here are a few iteums of
interest:

.
1. The curvent version of BASIC
being shipped is 3.1. The enly
change is that in the 8K version the
array accese 1s now significantly
Faster,

2. The FORTRAN cross assembler is
now available on Paper tape as weall
a5 a listing. The paper tape and
listing together cost $30, while the
listing alone costs $15. If you wish
toe obtain the cross assembler in an-
cther form, call the software depart-
ment at the factory. The program
order number is 521751,

3. There will be twe versions of
Extended BASIC; one that runs with
the disk and one that runs withoyt
it, We are assuming that all orders
placed are for the disk version so

if you want the "stand-alone” version
of Extended BASIC, drop us a line to
let us kuow. The advantage of the
stand-alome version is that it is 2K
bytes smaller.

Programmed 1/0

The coding technique For data
input and output in which the CPU
waite for completion of the X/0 op-
evation is usually texmed “programmed
I/0." This is by far the easfest and
wost coamon way of weiting input and
cutput subroutines for the Altair,
and is used by BASIC and the Package
I software.

There are usually two subrou-
tines for each device. One that in-
puts a character from the device and
one that cutputs & character te the
device. The imput routihe (INCHR)
waits for the device's imput buffer
full flag tec be set and then peads
the charagter. On the Altair, the
device atatus is in the input side of
the lower 1/0 channel, and the data
is read from that channel +1, Assum-
ing we will return the byte read from

SoftWARE UpDATE INFO

CALL INCRR

3Get a character from the terminal.
CPI 150 jWas it a carriage return?
JZ ENDLIN iIF 8o, end of input line.

Of course, the stack pointer
must be set up peinting to an area of
memory set aside for use by subrou-
tine calls and PUSH/POP and other
stack manipulations. This is most
easily done as follows (this code is
usually placed at the start of your

program):
START: LXI &P, STACK

Dé 20 iset aside 20 loeations {10 levels) of stack space
STACK:

Hore information on how to use
the stack will be provided in Bill
Gates' software article next month.

A corresponding character (byte)
Qutput subroutine for an old (REV 0)
SI0 board is listed below. The byte
TG be outpyt ls in the A register:

OUTCHR:  PUSH PSW ;Save the A register on the stack.
QUTLP: IN INCHN ;Read the device status Into the A pegister.
ARI 20 jS¢e 1Ff bit L 1a = 0.
JZ CUTLP ;IF it is, keep waiting for the terminal to finigh
sprinting.
POP PSW ;Get back the saved output byte.
OUT INCHN + 1 ;Now output the byte tc the termirmal.
RET iReturn from subroutine.
REMIRDER:

Often it is desirable to echo
the character read from 2 terminal's
keyboard immediately back to the Ter-

Users of BASIC and Package I should
address their conscle I/ boards
(5I0A, SIOC) for I/0 port 0. The

the deviee in the A register, the minal. The easieat way to do this is
code 1s as follows (for an old SIOC Acf‘th:u‘d should e 2ddress for 1/0 to insert
board--character ready bit im bit 5): pe: *
INCHR: IN INCHN iwhere ICHN is the input channel INECHO: CALL INCHR
ANT 40Q $TEST BIT 5=0 (Q means octal}. The mask %00 is right before the QUTCHR voutine apd
;"anded” with the device status in the A register. then cail INECHO instead of INCHR.
;The mask (40Q) selects eomly bit 5. If we knew we were always going to
echo the input character back to the
JZ IRCHR ;IZ no input data ready, loop. terminal, we could have tha input
character subroutine (INCHR) "fall
IN INCHN+L sRead the input byte. into” the cutput character routine
’ P ¥ (QUTCER). This way be dons by plac-
RET jReturn from the subroutine, ing INCHR directly ahead of OUTCHR

Note that the input character
routine is a "subroutine” that could
be called many different places in a
program by using a CALL instruction,
i.e.

and also removing the RET at the end
of INCHR 50 an "OUTCHR" will always
be performed when INCHR ig called.

---continued on page 7
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Slight modifications must be
made to these routines if we want to
use REV 1 or modified REV 0 serial
1/0 boards, In these boards, the
character veady bit iz in bit 0 of
the status byte, and the character
dene (sent) bit is in bit 7. Alse,
the bits are "active low," that is,
a 1 means the bit is false and a
zere means the bit is true, which is
just the opposite of the way the bits
were set on the REV 0 board used in
the previous examples. We could test
bits by using an AND immediate ip-
struction as before (i.e. replace the
ANI OQ in INCHR with an ANI 1Q and
the ANI 20 to an ANI 200Q} and chang-
ing the JZ's to JNZ's. However since
the status bits are in the least and
most significant bits in the status
byte, we can conveniently test them
by using the rotate instruction to
move the bit in question into the
carry flag and then using a JNC in-
struction to loop:

iRead status
iCharacter ready?
JC INCHR If not, loop

IN INCHN+1 ;Read character
FET jReturn

INCHR: IN ICHN
RAR

OUTCHR: PUSH PSW  ;Save character

OUTLE: 1IN ICHN ;Read status

RAL ;Test bit 7

JC  QUTLP

PP PSYW +Get character
s;back in A

OUT INCEN41;Send it to
1termingl

RET 3411 done, return

Using rotates instead of ANIs
saves one byte [n each routine. Re-
member: taking care to save each
byte you can will make long programs
significantly shorter and faster.

PI0 boards (often used for SWIPC
T¥Ts) have the status bits "active
iow!" like REV 1 SIQ boards, but the
status bits are in different posi-
tions: character ready is bit 1 and
character done 1is bit 0, so:

INCHR: IN  INCHN
ANI 29
JNZ  INCHR
IN  INCHN+1
RET

OUTCHR : PUSH PSW
QUTLF: I IcHA

RAR

JNC  QUTLP

POP PSW

OUT IMCHN+1

RET

If you are confused by the usa

of "masks,” here is an explamation.
If we want to make 2 jump on only one
bit of the A register, we "and" a
mask with that bit on with A. The
result of the AND will be zero if
that bit was zero, and nonezero if
the bit was one. Here is a table of
bit masks {in octal) for each bit
position:

IT_ MASK

1 (usually use RAR to test)
2

y
10
20
40
100
200 {usually use RAL to test)

NN F OO

Note that bits 0 and 7 take
fewer bytes to test than the rest
becanse they can be rotated inte the
carry status bit as mentioned earlier.

It is often very useful to uze
bit testing and setting In z program.
Suppose you are writing an assembler
and you want to remember if you have
seen any colons or cotmas on a line,
You could use one bit in a register
to flag the fact you had seen a colon
and ancther bit to fiag whether you
had seen a comma; and you eeculd use
the other six bits of the register
for six other flags. Suppose the
flags were kept in the B register.
Then, to set a Flag {if bit=1 means
set):

MOV ALE  ;3et flag register in A
DRL 2 ;Mark colon seen (bit 1)
HCY B,A  ;Save flags back

To reset a flag:

MOV A,B  ;Get Flag register in A
ANI 375 5377-2

jReset colon flag (bit 1)
MOV B,A ;Save flags back

To test two flags:

HOY A,B ;Get flag reglater

ANI 120Q sTest both bits 3 € 1

3{colon and comma)

JZ NETHER jJump to HETHER if both
iflags = 0

JKZ OMEFLE jJump to OMETLG if ehe
jor both of twe flags
;set.

To complement {invert) a flag (reset
it if set, set it If raset):

MOV A,B ;Get flag register
XRI 2 1Flip {complement) bit 1
MOV B,A ;5ave flags back

Final Hote:

If you'd like us to cover some
particular technique or coding prac-
tice in detail, let us know.

Software
Notes

by Bill Gates

Though the most difficult and
enjoyable part of writing a program
is the dezign of data structures and
program flow, it is also important to
use the least pumber of instructions
possible to perform each function in

a program. For instance:

CALL SUBL should be replaced by
RET

JHP SUBL unless something fairly

tricky is being done
with return addresses, The JMP is
faster, takes one less byte, and
uses no stack space. An Instruction
book on programming the 8008 igrores
this simpls fact!

JHPs should be aveided wherever
possible. By rearranging code you
can often aveid having an uncondi-
tional JMP by falling into the rou-
time you were JHPing to.

The beginning programmer will
use lots of SHLDs, LHLDs, 5TAs and
LDAs when they are not necessary.
The stack can be used to save tem-
porary values in most cases. SHLDs,
LHLDz, LDAs and S$TAs should only be
uged for vzlyes referenced in many
diffepent contexts within a program,
i.e. an I/0 paraneter or the current
line mumber.

4 good technique for Familiar-
izing yourself with the Instructicn
set is to go cut of your way to use
every instructfon at least once (ex-
cept perhaps DAA). Go through the
instruetion set from time to time
and look clogely at the instructions
you seem to use very rarely. With
Few exceptions (DAA, SPHL) all the
instructions can be used to advan-
tage, even in small programs. One
of the most overlooked instructions
is XTHL. When all the accumylators
have valuas that must be saved and a
value needs to be taken off the
stack, XTHL i{s the only instruction
that can be used.

Example: ;Exchange [B,C] with [H,L]

PUSH B jput [B,C] on the stack
XTHL, 3[H,L] = top stack entry =
[8,c]
;[d,L] goes on the stack
PP B +[B,C] = original [H,L]

Sometimes the simple way of do-
ing thinge is the best, PUSH B/POP D
may seem like a tricky way of setting
{D,E] = [B,C), but the cbviaus ge-
quence MOV D,B/MOV E.C s much faster.



PAGE EIGHT

COMPUTER NOTES/SEPTENBER.1475

Sowe tricks involve instruction
sequences which at first sight seem
meaninglegs. For instance: GSUB A
or XEA A, Subtracting & from itself
or exclusive-oring A with itself are
the cnly one-byte ways of setring
A=0. MVI A,0 must still be used if
the condition codes need to be pre-
served, but this is rars,

ADC A fg equivalent to RAL, ex-
cept it affects all the condition
codes, SBB A sets A=0 if carry is
off and A=377 if carry is on, The
routine below uses this fact to con—
vert & as a gipred intager to a dou-
ble byte signed integer in [H,L]:
HOV L,A ;setup the low order
shoW the sign must be
;"extended" by setting H=0
3if A=»0 and H=377 otherwise
RAL jCarry = 1 if A<O

jCarry = 0 if A=>(

SDB A 3430 if old A was =>0
1AZ37T if 0ld A was <0
MOY H,A ;setup the high order
The sequence: INR E
IR E

doeen't modify any values, but it
does set the conditfon codes (except
carry) depending on what is in E, If
E is being used as a flag to indicate,
58y, whether or net a degimal point
has been geen, the zero flag {s set
up to do a cenditional JME.

The subject of good decimal
print routines bas been diseussed
extensively in the Altair Software
Department this week. This routine
is one of the four or five T wrote
this week -- each with its own advan-
tages and disadvantages. Thiz one
is fairly tricky, in that it takes a
little bit of locking at te under-
stand.

¥l ;
sPrinc the binary unsigned number
3in [(H,L] in decimal, suppresaing
sleading zeros

B

+24 bytes {25 if saves D,E)
30N RETURN:

sh = last digit im ASCII
3B,D = 255 (all constants in
jdecimal)

3C,E = last digit -18

oL = @

3
;Uses up to 1B bytes of stack
;Total compute time up to 85
seilliseconds

H

3IDEA: caleulate a digit, save it
B on the stack, and call the
H digit calculator to calcu=
; late and print higher ¢rder
H digits, pop the digit off

H and print it.

3

DECOUT: LXI B, -1# 3CALL here
GETDIG; KOV D,B 3[D,E] = -1
MOV E,B ssince B = 255
LOOPSB: DAD B 3Subtract 19 from [H,L] until [H,L] < 1. Carry
jwon't be set by the last DAD when [H,L] < 18.
INX D jincrement the count
JC LOOPSH 3loop subtracting
PUSH H s[h] = current digit -1¢
;5ave the current digit on the stack. Change to
3XTHL and add PUSH D at CETDIG o save [D,E].
XCHG 3[H,L] = old [H,L]/2A
MOV A,H iSet zero Flag if (H,L] = ¢
ORA L
CNZ GETDIG 3If not zere, print the higher order digits and

ithen return here te print this digit.
MVI &, "@" + 1¢ ;A = constant to add to digit

POP B
ADD ¢
JMP QUTCHR

ipop the digit into ¢
A = ASCIT of digit
;Jump to the routine te print A and return. If

sOUTCHR is located next, the JHP can be eliminated.

Parity is used as a check tc
detect errors in data transmissicn.
Each data word is givem an ad@iticmal
bit which iz set ta L if there are
an odd number of 1's in the data and
# otherwise, When the data is re-
crived the parity bit [s checkad to
make sure it is set properly. Thus,
if you are reading a 7-bit ASCIT
paper tape with the 8th bit used for
parity, the parity of the entire 8
bits should be even.

The reason I first thought about
a parity routine for the B0BO is
that the parity condition ccde and
all the instructions related te it
(JPQ, JPE, RPE, RPO, CPO, CPE} are
seldom used., I wondered hew diffi-
cult it would be to calculate parity
if the parity flag were removed., A
usep-gettable flag would be much
wore useful than the parity flag.
BASIC uses the parity flag in only
#bout eight places, and all of these
are special tricks. Here is the
mmallest parity routine I'we been
able to write:

;Enter with number in A. L1f bytes.
s0n exft, A=@ and all the other reg-
;isters are preserved.,

sCarry is set depending on A's
sparity.

;Enter at ODDFAR for carry on to
imean odd parity.

WHICH I/0 INTERFACE FOR You?

1. SIoc-
For Teletypes® or other 20mA cur-
rent loop asynchroncus terminals
up to 19,200 baud. {5-8 data
bits}

2. SIOA-
For asynchronous RS-232 CRTs or
cther terminala of data rates up
to 18,200 baud. (5-8 data bits}

3. SIOB-
Same as SI0A and SIOC except
output and input are TTL compat-
ible levels.

4, PIO=

For pidirectional transmission
of bytes at speeds up to approx-
imgtely 25,000 bytes/sec (200,000
baud). Eight lines (1 byte) in
and out plus "handshaking.” A1l
lines standard TTL compatible.
Most commonly used for SWIPC-TVIs
or equivalent, custom A/D-D/A
Interfaces, computer to computen
Interfaces, numerical coutrol
applications.

#Teletype is a registered trademark
of the Teletype Corporation.

ODDPAR:  ADD A jHove a bit of A into carry.
RZ ;If all bits added into carry, return.
JHC ODDPAR +If no bit moved inte carry, rotate mere.

senter at EVNPAR for carry on to
jmean even parity

EVHPAR:  ADI 200

JKP ODDPAR

I said last month I would ax-
plain the bootstrap leader but I've
decided that sheuld wait umtil next
wonth when I explain the basics of
the stack.

Alse next montk: multiprecision
arithmetic, and mope interesting
subroutines.

jRotate more.

;Complement the parity of the remaining bits

Package 1 continued--

Another large improvement was
made in line number gpecifications.
In addition to being able to say
Print line 5 {P5) you now cem also
say print the current line (P.) or
print the current line plus or minus
& constant (F.-6, .+6).

Also, typing escape will pr‘intl'
the previous line, and line feed will
nrint the line after the current one.



WORLD'S FIRST

GOMPUT

The World's Firat Retail Eomputer
$tore, The uter Store, is now
open for business In West Los An-
geles. It i3 locared at 11656 Pies .
{at Barrington) 1/4 mile weet of
the San Diege Frwy. {phons 213-
478-3168).

Owned end operated by Dick Heiser,
The Computer Store is an offshest
of the Arwowhead Computer Company.
Not t¢o surprisingly, The uter
Store features the Altair 8800 in
Both kit and assembled units along
with Altair I/0's,(Parallel,Serial
RS-232, Sepial TTL, and Serial 7TV},
and Altair memory (1K and 4K

boards). That's right, you can
walk pight In ofF the street, put
down your money and walk ow w&th

T
our own Altair o tar,

TR £
%

A PUBLICATION COF THE ALTAIR USERS GROUP
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QMITS, INC. 1975
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MITS-MOBILE HITS SE

The MITS-MOBILE is on the road
again--thia time making stops through-
out the Southeastern sscticn of the
Unitad States.

The new driver and lecturer of the
MITS-MOBTLE {he refers to himself am
the "van man") ia Hike Hunter whe
originates frow Miami wheve, anong
other things, he worked as = Custom
Enginser for IBM.

Mike's computer experience in-
cludes knowledge of APL,Fortran,

Cobol ,BASTC and basie logic oircuitry,”

Bealdes having a great deal of ex-
perience with the Altair 8800, Mike
has also worked with the IBM 370 and
Hloneywell computers.

Mike will be reaching computes
seminars at major Scutheastern popu-
lation centera. These seminars are
divided inte four sectlons covering
(1) introduction to computers,(2)
Altair 8800 hardwars and interfacing
techniques,(3) programming in machine

language, assembly language, and Altair
BASIC, and (4) questions and answers.
Participants in the seminars will
each recelve an Altalr binder Filled
with a course outline, technical data
and other good atuff. There will be
a slide presentation, a door prize,
pefresh and hand d ra-
tion both before and after the seminar,
All seminars will be held at Holiday
Inns (see achedule on page 3). Cost
of the seninars is $9.75 per person,
Interested persons ave asked to make
reservatlions. before-hand by mailing
a check te MITS (note "Altair Cara-
van" on envelepa). A limited nunber |
of tickets are avaflabla at the door
in most locations.

~-SEE PAGE 3 FOR SCHEDULE--

ER STORE

The store also has an Altair
BASIC 1 syatemn.
a Telatype for demonstration pur—
poses.

Besides selling Altairs, Heiser
is making bls store available for
a nwnber of services including kit
assenbly advice; software [nforma-—
tien, and a mestlng place for cemputer
hobbyiats. Store hours are Wed-
nesday through Friday, 2pm-8pm and
Saturday-Sunday, lpm-£pm. .

Contactad by Computer Hoves,
Helaer reported that business has
been very brisk and that he is doing
much bettsr than he aver imagined.

8K
d to

"People in this business haven't
bean optimistic enough," said Hsizer,
"I've tried to be as optimistic as
poesible but that has turned out
to be too consepvative.

to be wildly oprimistie!"

You hava

Digk Heiser:

Helser, who is an active memben
of the Southern California Cowpu-
ter Socisty, ls-also marketing
coputer books and literaturs. Hisz
back 1ist is basically the same as
that at Pacple's Computer Company
and ineludes BASIC by Albracht,Fin-
kel & Bron, BASIC BASIC by James
Coan, COMPUTER LIB £ DREAM MACHINES
by Theodore H. Nelson, DRAGON SHIRTS
by Hancy Hartert, MY COMPUTER LIKES
ME by Dymax, 101 BASIC GAMES by
Pavid Ahl, and meny others.

In the future, Computer Notea
will cayry progress reporta about
The uter Store and articles
about othier Altalr retail cutlets
which will ssen be opening across
the ceuntry, .

MITS/A398 Linn NE/ Alhuarorarn NM QTIAR/ S05 OAE TRED —m oon anmmmtn # v mn
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Rumors , clarifications. and ‘Who's Fulling Your Le;g._'

Acroas the

by bavid Bunnell

Lot's fase it-- the Altaly 8800
is a revolutionary development that
is having quite an fmpact.

Now in this business, revolutions
come and ga, However, I think it is
safe to assume that the Altair haa
made its mark.

Bacause of thiz, the Altalr 8800
has received a considepable amount
of press coverage. Some of ‘this
coverage has besn good, aceurats
reporting with constructive oriti-
cism and scme of It has been based
on rumors and faulty information.

For instance, one hobby publication
rap. an article stating that MITS had
yet to deliver 4K boards when at the
time the numbar of delivered Altain
4K beards was in the thousands.

One point that has gotten us goed
Prees in a number of publications 1s
that we try to level with our
customers, When we mske a miztake
ws publieh it in Computer Netes.

So, let'a glear the air:

ITEM: Off-brand peripherals,

n%eam,etc.
era 1z very little we can do op

#YEN Want to do to prevent Altair
8800 custonera from using these
devices. The days of Big Brother
Computer Company requiring Big
Erother users to use Big Brother
peripherals are over-« period,
However, this dos¢ not.mean that
we don't Intend 1o be competitive.
One obvicus example of this is the
*#tructure of our software prices,
Furchagers of ar Altair 8804 plua-

X amount of Altair memory plus an
Altair I/0 card receive a discount~
ed price on Altair software.

If you buy a certaln amcunt of
Altalr equipment from ue we can
afford to give you a break on
software. If you fuat buy an
Altair 8800, we can't afford to
give you the same break.

Anether point In this area is
that we camnot be pesponkible under
our warranty for repair problems
that result frot customers using
off-brand add-ons and we can't be
responglble for interfacing these
devices. This, I think, should ba
understandabla.

Anyway, off-brand add-cns are a
Tastinony to the success of Altair
and the faith other manufac-
turers that the 5800 is hers to
stay for along time.

Someone recently showed us a 4K
board that's been widely advertised.
We checked It out and. found that
while it was an atiractive board
it uses almost & times the pavesr of
an Altalr WK Board. This meana that
¥ou are going to run shert on
power rather quickly as you develop
your machina. .

The Altair 8800 was designed to
power up to 16 Altair boards, IF
¥you run out because you're using

some ather types of memory or I/0
boards-- wall, that can't be our
respongibility.

ITEM: Intel 8060 chipa that ave
less than full specification.

ATOmor that we have dome aocme-
thing about {s the rumor that MITS
uses inferlor-4080 chips (how else .
could we market the Altair 6800 for
$439), .

This rumor is absolurtely untrus.
It 35 a lds.

Unfortunately, thoss responsi-
ble for this rumor ineluds field
ealesmen for Intel who were hard
presssd explaining cur low price
t¢ potential customers.{ $439 for
‘an Altair compared to something
like 5350 for a pingle 8080 eiip).

Thanks to help from Intel execu-
tivee, this rumop has at least been
partially put to prest {ase Intel
letter reprinted on this page).

ITEM: Software Agreement. Soft-
wars costa 4s alot of bucks. There-

fore we can't allow peaple to copy
our software and we will progs-
cute anyona who viclates thelp
lieense agreement. :
However, periphevals or mamory
boards o :1/0 boards you have
built yourself or obtained from
ansther source need not be inclye
ded on your dsgignated equipment
1ist. We would like to have this
information just oo we can keep
dn eye on what's happening, hut
you aren't vequired to submit it,
¥hile the agreement does forhid

" you from runbing MITS software on

someone else's computer, this should
not be Interpreted to mean that you
can't do pregram development on a
larger machine. MITS recognizee
the advantages of gush an approach
and there will ba no objections
raised to Altair software's being
used ot other machines if the use
is vestricted to development of
programe to be run on Altairs.

ITEM: 6800 CPU Chip. Yes, NITS
is working on developments around
thiz chip. However, it is absolutely
not true that we have any plans,no-
tlons, thoughts or Intentichs of re-
placing the BOBO CPU with a 6800 CPU.

The Altair 8300 1s cur most power-
ful, processor and It will vemain our
mest powarful processor for & con-
siderable langth of time, Altair
8800 development programs are in
high gear and Altair 8600 cwpers can
be assured that we intend to sup-
port them now and indefinitely into
the future.

ITEN: Delivery. We have had com-
pPlaints ahout delivery and in some
cases we have had probleme in thia
avea, However, all things congide
ered, we ape doing quite well.

For instansce, the Altair 8800 in
kit form fs approaching the point
where it iz going to be an off-

thershelf item. And this should
not he interpreted +6 mean sales

COMPUTER NOTES/AUGUST2975

Editor's Deslx

are down (mall order business is
usually dpwn in the summes—— this
summer oup sales have actually
gone up).

If you érder an Altaiy BBOO kit
and pay for it by personal check it
takes 3 weeks to clear your check
and thie, obviously, iz the cause
of wany of our delays. If, hewever,
you order an Altair 8800 kit and pay
for it by money order, cashier's
check e by BankAmsricard or Master
Charge, it takes only 2 or 3 days to
process your order.

Other kit items that are approach-
ing off-the-shelf status include
the IK and 4K memory boards, the
parallel and all three sarial I/0
boards, the ACR board, and 8K
BASIC language.

The CT256 and the COMTER 1T have
been delayed for case modifications
but we hope to have them back on
the track by the end of August.

4s Ffor ASR-33 Teletypes=- we have
80ld out ¢ur stock but we are lock-
ing for a new delivery by September
which is also the time scheduls for
delivery cf Altair Line Printers.

One preblem we have had with
asgenbled units Is thet many orders
specify that they will not accept
partial shipments. This meana
if you have ordered a Real Time
Clack or a Vectored Interrupt your
shipment will be held up until these

' two ltems ars being shipped.

{ Hovember 1st).
The peint is: we may not be per=
feety but we have a pretty damed

good track record.
-
salgs bits

Yowr 1othl cooperacaon 15 BHULG Lkt thess 4 WOTARIO0L A1
tollowed wikl ba Axpracinbed.

Hank C'Hmp

sat

L 2 Y
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ALTAIR SERVICE DEPY.

§

Barparg Stme

Well here we are once again!

Our schedule for the newsletter seems
to be getting much bettar wouldn't
you say? I have a coupile of new
suggestions to pass on to you that
will help us cut tremendously.

If you need to send a unit or
board in for repair, it would help.
congiderably iF you'd include the '
name the unit wae purchased under
{i.e. surname, company or school
name}. Alse we need ai enclosure
describing the prablem(s) you've
having with the unit. Due to the.
amount of mail coming inte ocur office,
it is very difficult to match repain
shipwents with letters that ceme in
separately. If our service dapartment
doas not have a zomplaint to work
from, it takes a little longer to
locate prablems. .

g SR P ; have.veceived, .
a‘efacuvf'ﬂz‘?’mﬁg' 1) be giad to
replace anything that i, defectiva,
but you need to send the defeative
part In firar, then we'll get a good
one out te you right away, Again
you need to enclose a note and
always show the name the BBOC was
purchased under,

Cur software library is coming
alotg, We 8till need entries,though.
As of Saptember 1, 1975 we will be
putting a new policy into effact,
Your coaoperation will be appreciated.
Ho more programs will be acceptable
unleas they are type written on our
&oftware program format (sample
enclesed}. Tt is too difficult for
us te keep up with typing the programs
for peinting. The programs must also
be on good quality paper 81/2 by 11*
{not onion ekin or any light weight
paper.) The typewriter ribbon used
®ust be black with a good contrast.

Witheut these stipulaticns, our printer.

will st run  coples of youn .
progran. In additioen make gure that
you keep a copy of your program on
file, as we cannct return Programs
that are net accepted Into our
library,

He zent out software license agree-
Bents for BASIC to all our Altair
customers. If you have crdered
software, or order it in the future,
plassa return the agresment as soon
2t possible. We cannot ship your
softuare without the agreewent in
house. Alsc, it would help me out if
you'll £ill in the back page with
what programs or equipment you own

or have on order.
software with equipment from othen
sources, we'd like you to 1let that
squipment also.

a user that a radio communication
be zet up for ham opevators.
of you operate ham radics and would-
like your eall mumber published, send
it In and we'll try to get them in
our next newsletter.
get It set up yoursaelves, but we'll
help out all we can from here.

Take carel

If you are using our

There hag been a suggestion from awd "“-5 seandi 4F

wee it whow yow comrt
+h o Wham you Sugt
¥ pmw \: )
fastaceasd |

ob262-1%!

If any

Tou'll have ta

I guess that's it for this month. -

Barbara

MITS-MOBILE CARAVAN SCHEDl.JLE‘

note: All semipars are being
held at Holiday Inns

AUG. 11, \mrillo.'l‘eus; K% I-40 on I-40 at Rosa. N
AUG.12, Dklahoma City,Oklahoma; #5 South; I-35 at S.E. 29th St.
AUG. 14, Tulsa,Oklahoma; #1 West; US €6,41t.75; I-44 and Cklahoma
33, exit at Turner Turnpike,
AUG.15, Fort Smith Arkansas: #2 North; US 64 and 71 North; exit
at Grand Ave., I-540, . ' ) . ) N
AVG.18, Little Rock, Arkansas; #2 Nerth; I-40, US 67 and St.I57.
AUG,18, Rashville, Tetmessee; #2 Southeast: US #1-5, take
Murf, Road exit from I-24.
AUG.21, knoxville, Tennesgea; #1 Northeast; US 70, 11E and 5 W.
Ashvllle Highway exit. . .
AUG.22, CGreepsbors, Horth Carc ina; #4 Afvpert; I-90 and 68,
(Greensboro/Winston-Salem) .
AUS. 25, Raleigh, Movth Carolina; #1 North; US 1 and 401 N,
AUG. 26, Charlotte, North Carclipa; #4 North I-85; take I-85 at
Sugar Creek exit,
AUG, 28, Columbia, South Carolina; ¥l Southwest; S 21, 176 and 821,
five blocke off VS 1. -
AUG.29, Augusta, Georgia; 1S 1, 78,278 at 25 &. +

SEFT, 2, Atlanta, Georgis; #7 at Six Flags West; 1.6 miles from

the I-285 interchange. .
. SEFT.4, B! A awa; #4 South; US 91 and I-ES.
SEPT.5, Huntgville, Alabars;University Drive, US 72 apd ST 53.
SEPT.8, Memphis, Tennessae; #1 Holiday City; US 78, I-2u0 and
Getwell Road to Holiday Clty. . 5

SEPT.9, Shreve 5 Loutsiapa; #3 at Boaaler-chty: of £ I-20 take

the Hamilton Lane exit. . 3 :

SEPT.11, Baton Re Lopisiana; #3 West; I-10 and Highway 415.

SEPT.22, New Orleans, Lovieiana; B8 Airport;teke Wililams Blvd,
#xit from I-10. ' EIEEE .

SEPT.15, Mobile, Alabama; #1 West; Exit 90 Emst off I-10 From the
west or West off I-65 or I-10 from the east. . . ..

- SEPL16, Tallshasgee, Florida; ¥l Apalaches; US 27 and Magnolia Dr.

SEPT, 18, Jacksonville. Florida: #6 South; I-U5. at Emersor
-§treet exit. . : .

- SEPT. 19, Titusville, Flopida (Kenmedy Space Camter); Orlando/
Cape Canaveral; take USL Bouth -exit I-05 and Florida 50 on Indian River

SEPT.22 tusville, Forida; same locution as above.
SEPT, 23, T Florida; #3 I-4 East; Tampa/St. Petersburg;

exit I-¥ and US W1 at 50th Strest.
SEPT.25, Miapi, Flopida; ¥9; Central I-95 on I-SS at the 78th
Street exit. . B i .

Hands-on Mtlona begin at 8 p.m. and all a¢minars begin
at 7p.m. o
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Dear Editor: '
Thaok you for the surprise package
T recelved last wesk consisting of

the Computer Notes, the People's
Compyter Company aud the ,animlig
at, all of which I enjoye
Fhe i+ 1 eapecislly 1iked the
'note on tha ¥K RAM board regarding
the data loss problem when using the
reset switch and the hint about
using the ET and the unconditicnal
Jutp to the EI to indicate and
of piogram on units without amy I/0
devices. 1 had eaperisnced both of
the above probles and it was
reassuring to Find out that they
Wet's not something that T had
"done" (or not "done") during the
construction of my Altair.

I would %lao like to take this
opportunity to axpress my ade
niration to your company for the
excellent (and I've built quite
a faw) quality of the Altalr kit. '
I can tell that you pecple really
care about your customers! I
espaclally iike the cpenness with
whlch you admit mistaken, and we
All make them.

lease add my nams te your list of
those satisfied Altale ownars
and publish it in any future
directories. -

Sincerely yours,

Ross P. Housholder
1725 Brooks Dp.
Arlingten, Tex., 76012

Dear Editor:

I was very glad to mae youn
"Computer Notma-- an exosllent
1den. Many of us Altair users will
be programming with machine lap-
guage, at least for awhile, sc
perhapa thia publication can
provide us with certain programuing
hints, ardthwetic eubreutines in
particular. You dememstrated
ainmpls addition hut I'm loat when
1t ¢omes to manipulation of neg-
ative numbers, division, multi-
plication, nunbers greater than
28, dscimal pointe, etc. Perheps
¥ou could balp out here, via
"Couputer Notes." T would 1fks to
s44 4 demonstration of the MADCH
and "SSB" instructions,

Isoue #l indicated users names
Would be publighed in future
ismues. This is ales to authordize
use of oy nama., Thanke muchly.

George Markel K ’

505 Cypress Point Dr., Apt.3g
Mountain View, CA 94043

Daar Editor: :
Thank you for the excellsnt Lsaue
of your "Notes™. It is £1lled with
helpfil netes—even for momeons
wall up on the Intel 8080, Page
after page the reaction is high,
Re Hint #1 on Page B, I note
that oqoasienally (f.e. in the
miscalled "general case”} one
needs to prosarve cantm‘ts of A

. DIA

through the count test and the
aimplast way ia to revive the
Yosunt-up" method one had to
use in the old 8008 to atep
through menory {using a £ast RST
routine a la your Rint #2), thus
Ixl. B, count; 2's complemsnt
Loor:

IEETeT)

R'e
JNZ LOOP
INE B

JHZ Loap

8 bytesl

Of course, using RST and ...
RNZ. + «RET one got this In
only 4 bytes (Hint #2).

This ie a quite trivial point.
Thanks again-- and can you send the
naxt lasue? : ’

Sincerely,

Donald ¥. Weaver
Jamaica, NT 11435

Dear Dava,

T would like o enter your soft-
ware competition, Whils I den't have
a progragm or sub-routine as such,
what I do have is ap additional
scftwars package that extends the
range of applicatione of the Altain
bayond anything now envisicned.

4 brlef woltewup of my offaring,
complate with suggzested pricing
structure, is attached.

Wandell &, Rica

Chief Engineer -

Data Documenta Systems Corp.
Meryiam, K5

Software Package Mo, 5%
Altalp SUPER EXTENDED BASIC =-- $14GS,00

When purchased with an Altafr, 42K
menary and either a duplex 1/0 board and
4K of write-only memory, you have our
deepest aympathy.

INSTRUCTION STATEMENTS:
e IR

CC3  Chineas Character Set

BH  Bramch and Hang

B30  Branch on Sleepy Qparator
PO Mvide and Overflow

BFR  Reverse Parity and Branch
ARZ ' Add and Resat to Zere
WHLR , Write Wreng Length Recopd

. SRSD  Sesk Record and Scar Disc

RC Read Chacs

TDE  Transfer and Drop Bits

EROS Erasa Read Only Stovage ;
UER - Update and Erase Recond i
oM Circulate Memopy

MM - Move and Wrap Memory -
Develop Ineffactive pddrass
1MB  Lose Message and Branch

5¢ Scramble Channels

e Loop Continueus

BIM  Branch on Index ¥issing

L] Create Data
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¥rite Only Storage

wos

BLI  Branch and Loop Indefinite
HCF  Halt and Catch Fire

BBI  Branch on Burned-out Indicator
BP0 Branch and Fowep-off

II Inquire and Ignore

AL Add Twproper

Subtract and Reset to Zero
RI Read Invalid

Write Nolse Record

Ep E}eet Disc

EIGC Bxecute Invalid Op Code
RNR  kead Noiss Record

DEP  Destroy Storage Protect
MDB  Move and Drop Bita

MLR * Move and Loss Record

MC  Move Continuous
RT Reduce Thru-put

ICR  Tllogical "OR"
IAND Tilogieal "AND®
UCB  Uncouple CPU's and Branch

E0 ' Baecute Operator

Random Bug Genarator
(Special Feature)

IIE  Ignors Inquiry and Branch

D R

Liated below are the nases and ad-

- drasees of Altair users who have glven

us pertilsaion to print their names
and addresses. Already, a number of
users have corresponded with us about
starting & local Altair Users Clubs
.in their areas, If you'd 1like to
have your namp published In the next

tey Notes write or’call us giv-
Tooiton Horeg el

Dr. Jack Crenshaw
Comp=-Sultents

P.0. Bax 1016
Huntsvilie, AL 35807

Jdohn D, Turner
Havseeact Japan

Box Five T

FPO Seattle, WA 58762

Robert C, Rae
1921 Dogwood Lane
Vienne, YA 22180
Agoris Howe=Made Candies
. Demg Ageris (owner) !
153 W. Pike 8t. .

Houston, PA 15342
{412) Th5-6670

Thomes L, Dixen
P,0, Bex 5086
gante Monica, CA 90405

Manley Nichols
Box ;xh
Henning, MN 56551

Charles Merritt
1628 Randalph
Topeka, K§ 66604
(913) 233-8765
Paul Potter Reinhardt IT

1120 Folkstone Apt. #6
San Matec, CA Q4lo2
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ACR UpDATE INFO

by Tom Dutgton

Here is some information that
we hope can be ugeful to 88-ACR
ouners.

First, ACR stands for Audfic
Cassette Recording, a method
using audio frequancies to record
digital information, However,
you are not limited te using only
cagsette recorders for data stor—
age. Any type of recorder with wow
and flutter less than 0.5% may be
used. If you plan to transfer
tapes between machines, be sure
tepe speed Is within 0.5% or you
will have to record the teat
alignal (125a) for apeed cor=
rection aligoment of the demodulator
(R29). At the end of this article
is an easy alignment procedure fop
alighing your ACR with a volt-
Meter which is just as sccurate as
using an oseilllescops and easier
than using the input test program.

If you are getting basic on cassette,
We recommend & music quality,
A.C. only cassette recopder to guaran =
tee speed accurady end stability.
We have found that Radio Shack
offers a line of goed cassette
recorders as well as high quality
casgette tape. We have waed the
model SCT-5C J:ck and the CTR-
208 portable racorder with very
ts.
o™ for ‘réduiting ‘stable "
and accurate tapé speed is due to
the frequencies used (2025HZ= i
Logle 0,2225RZ=logic 1), The
reason they are used is because
they are also used in 103 type
telaphone modems for computer
communications, A taps that is
recorded on a recorder that is
1% fast, and played on a recer—
der that {s 1% slow gives a 2%
speed diffevence which 1z a 4OHZ
frequency change. Since the
frequency difference between Logic
1 and Logie 0 is 200 HZ, the .
error signal is 40/200 HZ or 20%.
This does not include instantaneous
changes in speed (wow and flutter).

If the total error in tranaferring
tapes betwesn recordere ia less than
20% there is no problem; if it is
greater than 20% you will have to
readjust the demodulator as deg-
cribed next.

Te align your 88-ACR, we have
found a new, easy, and accurate -
wethed wtilizing a voltmeter. The
yrinciple being applied is that a
D.C. voltmeter reads average
veltage, and if yox are measuring
A square wave, you will read half
the peak to peak voltags.

STEP 1: When the output test pro-
gram In the $8-ACR manual is
run . (with or without vecorder)
the voltage cn pin 25 {Trans-
nit data} of the UART
(I.C."M" of the $6 5I0B)
ehould read about 2.5 volts
DC, halfway between Logic 0O
(0 volts)and Logie 3

§o0d v
R 4

(+5 volts)}. HNote the exact
voltage.

A}, Depobilt in memory:

ADDR DATA ‘

000 333 Input to ACC
00L 007 #8-ACR Data Addr.
B} Ixamine 000 ’

€) Single Step twice

STEP 2:

This sheuld allow yeu te
examine data frem I ¢ port
#7. Data lights 0-7 will
fndicate the data being
rageived from the recor-

der (when properly adjusted),
This process may be used to
examine data or status in-

formation frem any I/0 board-

just change the address num-
bear,

Flay the tape with the
output test program pe-
<orded on it, Slowly
adjust R29 so that the
recorded data {125) shows on
the data lights.
pin 20 (veceive data) of

ARL

. the UART (I.C."M" of the .
i, - B8-8J0B) and capefully. ad-
- Just R29 to the voltage .
noted in Step 1, about 2.5
volta DC. This adjuste the
dengdulator to the speed of
the tape being played. If
you reconded and played the
tape bn the same vecorder,
then it 15 adjusted to re-
cord and play at thar tape
epeed, .

STEF 3:

If you have to make this
adjustment to play a tape
from a different recorder
(1.e. the Basic type), it
will work only for tapes
recorded at that different
spead.

It should be readjusted for
tapes being recorded and
played on the same recor-
der such as the ¢ load and
C save fupetions.

STEP 4:To adjust the two filter - |
pots, R9 and R13, play i
the tape with the output

' test program reccrded on
it and measwre point TP
on tha modem board {(pin B ;
- of IC "B") with the volt- °
meter on a low voltage
A.C. range {10-15 velts.)

The voltage measured with the
amplifiera ¢)ipping ahould H

be about 5 v RMS. Reduce
the recorder volume until
the veltmeter veads 2 or

and R13 for maximum reading,
Reduee the volume again, if
necessary, to keep the
reading below 4 volta RMS,
Go back and adjust again
to get waximum psak. Nota
that this is not a erdtical
adjustiient., Turn the volume
back up to max, aud go back
and recheck the' gdjustment
in step 3.

This completes alignment of
the 88-ACR. If It requives
readjustment to play data
vecorded on anether machina,
do gtepa 2 and 3,

The MITS Altair Basic cassette
has the test recording on
the beginning of the baek
cide. If you ave uaing tha
Bagic cassette, be sure

your 08=ACR iz wired for

300 Beud and address 6 and 7.

Now measure

WARE

8800 MOD

{1) DEFCEIT PROBLEM (D/C board)
SYMPTOMS: Machine won't dsposit
at all or deposits all onea when
using the front panel depoait:
ewitch.

FIX: Changs the timing capa-
citors for the deposit single shot
(I¢ G on the Display/Control
beard). Change C7 to D.0LMF,

C8 to 9.1 MF.

{2) 12 VOLT ZENER {CPU board)
SYMPTOMS: Zener mmning very hot,
FIX: Change R46 on CPU beard to
43 chns (Use either a 1M or 2W
vesletor). This ahould be done
only if thers ara four op less
cards on the bus. If there ava
more than four cards R46 should
be 33 chne,

{3) AC SWITCH (Display/Control
board},
PROBLEM: The tracks on the D/C
hoard which connect the AC awiteh
terminaly to the pads where the
switch wires ave comnected to
the board have 115VAC-on tham, If
‘ these are inadvertantly shorted
te other tracks on the board .
several IC's ave wiped oyt,
FIX:(a} remove the AC switch lines
frem the - D/C board,

(b) Cut the tracks leading frem
the pada where the switch is mount- |
ed to the pads where the AC
switch wires attach to the D/o
board. Cut the tracks as close ag
posgible to the switeh pads so
there will be no length of trac-
with 115VAC on 1.
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() 81ide about 1" of heat
shrink tubing (3/32 to 7/6u4 diam.)
cver the AC switch wires. Solder
these wires directly to the AC
switch terminals. Slide the heat
shrink tubing down =0 it cover: the
suitch terminals and uninsulated
ends of the switch wires. Heat the
tubing once it has heen properly
positioned to keep it in place.

{4) CLOCK SPECS (CPU Board)

(a) Phase 1 pulse width {meas-
ured at 90% points), 60 nape-
seconds minimum,

(b} Phase 2 pulse width (meas-
ured at 90% pointa), 220 nano-
gacondz minimum.

(c) Delay from leading edge
{90%) of Phase one to leading
edge {10%) of Phaze 2, 130
nana-seconds minimum.

(d) Delay from trailing edge
(10%) of Phase 2 to leading
edge (10%) of phase 1. 70
nanc-ssconds minfmum.

MAINTENANCE
by Paul Yan Baalen

A good percentage of the pecple
who have had trouble with their
bits have shown this symptom. "aAll
the data lites on at all times".
Below im & liar of the moat commen
causes:

4. Check the mother heard for
sherts uaing VOM.

B. Insure that all regulated
voltagee are 0K,

C. Make sure the memory Is install-
ed and the address strapping is
correct. Be sure that the connec-
tor from the fromt panel for the
data linea is on the CPU.

D. Are all the data lines high
on the D/C board? If they aren't,
check the continuity of the CPU
connector.

E. Check the timing of cl §92.

F.Check the drivers J§H on the
static memory board. These tri-
state drivers need a low on pins
1615 to pasx a signal, If 1615
are high the outputs of these drivers
#ill be high all the time.

G, See if line 66 on the bus is
high all the time. If it is, back-
track thru the logic. Most pro-
bable caues is ICC on the front
pansl being bad or a short or
solder bridge in the vieiniry
of I06.

H. Check IC's UST on D/C boapd
to insure the signal levels are
coryect,l.¢.; no 1.5 volt Levels
as opposed T £.5V o Fy4VDO.

Boo-Boo'»
The Status Sigsat W3 fs incor-

rectly lahelied on the front
pansl as WO,

Thers is a problem with the
protact opsration on the 4K
RAM board, Pin 10 of ICT ia
tied to +5Y and should be tied
to ground. The saslest way to
£ix this is to 1ift Pin 10 of
ICT and Tun a ghort jumper
from the lifted Fin to Pin 11
of ICT which 4s tied to ground.

e BUTE o

BYTE .pagazine 1s ocut and it fu as
Teal as everyona imagined.

Subtitled "the #mall systems jour—
nal" BYTE iz in nany ways a sigh of
relief for those computer freaks whe
were losing their eyesight trying
to read zll of the elub newslet=-
Ters.

What I mean is that BYTE is a
very professional magazine. Tt
looks nice and it is printed on
high quality magazine stock that
won't fall apart in time like many
publications.

It is interesting to note that
thers are four columps of type on
each editorial page and that it is
right justified with 1o breaks be-
tween words. The purpose is to make
BYTE conveplent to read (especially
for you speed readers out there).

OK, let's give BYTE an A+ for
format--now how about content.

According to editor Carl Helmers
In the first BYTE editorial, BYTE
is "a monthly compendium of infor-
epation for the owners and users of
the new microconputer systems becom-
ing widely evailable at moderate
costs, "

Helmers goes on to explain that
the content of EYTE is divided into
the trilogy of hardware, software
and applications. A1l well and good.

There are three very good articles
in BYTE which I think live up to the
trilogy concept-- thay are HHICH
MICROPROCESSOR FOR YOU?? by Hal
Chnllberlf‘n, WRITE YOUR OWH ASSEMP-
LER by Dan Fylstra (with some super
TiTustrations), and LIFE Line by
Carl Helmers.

Chemberlin's article first des-
cribes then compares the various as-
pects of the Intel 8008, Intel 2080
and National IMP-16 microproces=
gars. While there are, of course,
many points of possible disagreanent,

Chamberlin demonstrates that he knows
what hefs talking sbout and that hae
knows how to organize and write his
thoughts in a legible fashion (per—
haps something he learned writing
all those good articles for The

iter Hobbyise.)

Fylatra's artlcle describes in
general terms what assemblers do,
acanning techniques, symboel tables,
hashing methods and advanced “bells
and whistles”. While I wouldn't pe-
commend writing your own assembler
(unless you are an advanced hobbyist)
this is a good article for under-
standing the assenbler and how it
works .

LIFE Lipe iz the first of a
serles of articles about the computer
game, LIFE. Bealdes desoribing
the concept of LIFE (better than I've
Seen it explained elsewhere) Helmers
is using thias series as a vehicle to
axplain the art of programming with
"real hardware and software systems".
The goeal of this series is an in=-
expensive hardware/scftware system
for the home brew computer builder.

These three articles, I think, ex-
emplify an attewpt to make BYTE an
exciting publication.

The rest of the articles in BYTE
{with the possible exception of
SERTAL INTERFACE by Don Lahcaster)
aren't nearly as well written or as
topieal as the above, but them they
aren’t too bad. {Carl Mikkelsen
wrote an interesting article about
recycling used 1¢'s that convinced
me yeu have to be half mad to
attempt recycling used IC's).

All {n all I'd give BYTE an A-
for content (they have to have some-
thing to work for).

Is BYTE magazine something mo
computer hobbyist should be without?
4t this point in time, I'd have to
zay YES. --DB

special Charer rate of §10 per year.

hot off the presses.

subscription 10 start with lssue number 1.

DON'T MISS THE BOAT!

This is the last opportunity to become a CHARTER SUBSCRIBER to BYTE .. .at the

Perhaps you've held off w0 see the flest issue . . . perhaps you've just seen a frisnd's copy of
BYTE . . . whatever the reason . . . send im your $10 and be sure 1o gek your next issue of BYTE

If you are reading a pasi-along copy, just mark the subscription order that you'd like your

~mcoupon From Computer Notes--

EBYTE Peterborough NH 03458

Name,

Addrass,

City, Stete Zip.
[Jeeme CJGheck for $10 anclosed

[]811 Bankamericard or MasterCharge #

[3 seart with #1 BYTE [CStart wivs #2 BYTE

Wy

mall te;
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July Software Contest Winners Announced

by Bill Gates

The Altair software library has
doubled in size with the acceptance
of fifteen more programs intoc the
library. Memory test programs seem
to be the most popular, We have
four already, and I plan to submit
the program we use in-house to test

tha BK boards. An exhaustive memery
test should check for side affects,
that is checking to make sure writing
inte one cell didn't affect another.

The second most popular type of
program is a program to relocate
other programs in memory. We te-
ceived two this month, bringing the
total to thres. When the software
library gets sufficiently large we
will organize the programs inte
different groups, like test programs,
game programs, BASIC programs, etc.

Twe BASIC programs were submitted
this month., A nunber of users who
have BASTC yp and running on their
machines have told me they are

writing their own special game program
which they plan to submit to the
library, so I expect a lot more

Basic programs to be added to the
library in the near future.

The wimning majer program this month
(550} is TIC-TAC-Toe (#721751) writ-
ten by Gary Tack. The switches are
used for input and the Lighte for
output. The computer always goes
first, and never loszes. The best
you can de is draw. The computer's
complete strategy is shown in a
diagran that comes with the progrem.

The second place prize ($25) goes
to Joht Klein for his BASIC program
that plays Blackjack (#730751). This
is one of the first BASIC programs
written specifically for Altair
BASIC and it uses some of the nice
features of BX BASIC. The Trogram
iz testimony to the fact that someshe
#ho has no previocus experience with
BASIC can pick it up and write a
large, fun program in less than a
weak.

The first program I thought of
writing when I got my Altair was one
to display patterns in the lights.
What gets displayed on the address
1ights when a program = Punhhing
depends on the Instructloen being ax~
ecuted. A little experimentation
to flgure out exactly what gets
dizplayed for each instruction iz
fun and takes only a short time. The
major pregram winning third place
($15) is FLASH (#722751) written by
Mathew Smith., TFLASH iz a
demonstration program that ypes the
lights for output. When it is rup
the lights count up and then down,
but at varying rates of speed,
Different initlal patterns can be
used to change the output.

The most active contributor to the
litrary so far has been Lee Eastburn.

Hir sort program (#616751) is the
winning subroutine this menth.($25),
It is a bubble sort, where two cells
are exchanged when thay &re in the
wrong order, and the data is scanned
to find cells out of order until a
complete scan is made during which no
cells are found to be out of orden.
The size of items to sort and the sort
field within the item can easily

be changed.

The second place winoer{$15) RND
(#722751), written by Roger Gul-
bransen, is & »andom number genevator,
This is an essential subreutine for
any game program involving chance.

A 16-bit number is genmerated using
a generalized feedback shift register
algorithm. This program can easily

#717752, 871753
Author: Dr. George Haller
Length: 30 bytes each
One program does an ascending sort
and the other a descending sort.
Both use a bubble sart. The lists
to be sorted conslet of single bytes,
all of which are used as the sort
Fiald.

¥#722751
Author: Herb Avncher
Length: 35 bytes
Ram test program. Two different
bit petterns are stored in each
wemory cell and cheeked for aceuracy.

#717751
Aythor: Samuel Cook
Length: 22 bytes
The Interrupt light on the front

SOFTWARE

be wedified to gemerate randonm numbers
of any size,

Here is a list of programs accepted
into the librapy since the last news-
letter, along with a brief description:

#722751
Author: Roger Culbranszen
Length: 35480 bytes depending on how

mych data fa used.
Generates 16-bit random numbers using
generalized feedback shift register
Algorithm.

#730751
Author: John Klein
Length: About 200 lines of BASIC;

plays Blackjack.
Full instructions given with the
program,

# 521761

" Author: Demnis Bahr

Lengthz 25 bytes

RAM memory test pregram. Tests .all

locations batween a lower and upper

bound with all possible values.
#721753

Author: Mathew Smith

Length: W4 bytes

FLASH displays patterns in the

lights. Good demonstration program,
#721751

Author: Mr. Tack

Length: 2U0 bytes

Plays tic-tac-tece,

and Yights.

Uses the switches

#725752

Author: Daniel Lomax

Length: 31 bytes

Program that finds out where it ig in

memory and then relocates itself to

the page in the switch register,
H72u751

Author: Billy Wood

Length: 40 bytes

Ram memery diagnestic. Goee through

memory testing locations with all

bite on, and one off and vice versa.

panel iz turned on and off in a loop
that gets smaller and smzller, starting
at 1.8 seconds.
#711751
Author: L, M, Eastburn
Length: 180 bytes
Program to relocate other programs.
Modified instruetion dperands when
appropriate.
#714751
Author: Donald Tork -
Lengtht 33 bytes
Loads data from an ASCLI device
into memory,
#630751
Author: Jin Babock
Length: Basic, about 250 lines
Plays famoue Las Vegzs card game.
#720752
Author: J.R. Seott
Length: 36 bytes
Tranglates some Bgndot chavacter qodes
te ASCII equivalent.

#615751
Author: L.M. Eagtburn
Length: 250 bytes
Sort program using bubble sort. -
Allows specification of data size
and sort fleld.

=
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" QamA-

by

Here are answers to some frequent-
ly asked questions about the monitor,
editor and agsembler. Any ether
questions you may have vegarding these
programs should be sent to Paul
Wasmund..

Q- Does the munizer have any
kind of file structure to elimi-
nate the moed to store each program
on a geparate audio cassette?

A. Yem, when Files are created
by either the editer or the assemblar,
a three-character file name is out-
Put as a header, along with the
rest of the file. The monitor
has commands that are used by the
editor and assembler to search
for such a pamed file.

Q. What devices are presently
supported and what devices will
be supported in the near futuwe?

A. At present the teletype,
copter and audle cassette are the
only supported devices. We sheyld
bave handlers for the line printer
and disk shortly.

Q. Can I add other I/0 handlers
to the monitor to support specific
devices I own?

4. Yeg, room has been left in
the monivors device table for the
addition of cther device handlers.

Q. Does the monitor suppore
interrupta?

A. Mo, the monitor curremtly doea
not have any facility to handle
interrupt If0.

Q. How useful ia the sysztem monitor?

A. The monitor gives the pro-
grammer complete freedom From front
panel wanipulation, except in the
<ase of a program infinite Yoop,
and it allows the editor and ag-
sembler to use device independent
1/9 voutines. If the user needs
the memory used by the monitor he
can write his own loader to lead
programs into the avea previously
used by the monitor. However, the
text editor and assembler require
that the menitor be resident whem
they are used.

Q. ¥hat is the capability of the
editor?

A. At present the only commands
that edit text ave the insert,
dalete and replace commands.

We plan to add an interline edit
command, a string search command, and
extend the three present commands

to work with more than ¢ne line.

Q. In an 8K wachine how much mwemory
do I have for programs if I run them
cnly with the menitor?

A+ You have glightly better than
6K of free space with only the moni-
tor in memory.

Q. Does the assembler generate
‘relocatable code? .

A. No, the assembler generates
abaolute ¢ode. It has a feature
allowing the programmer to assemble
programs For execution at any
location In memory. Using this

Featire won can asaewhle A nraomam

to run in the memory the assemble:
normally resides ia.

Q.8ince the paper.tape reader on
the teletypes scld by MITS cannot
Le contrelled, how are assembly
listings generated?

A, During assembly error messages
are echosd in place of the 2 charac-
ters that would nermally be echoed.
At the end of assembly a symbel
table is printed. which gives the
location of all symbols used, a
list of all symbois that are stiil
undefined is output, and an
inverse assembly listing can be
generated,

Q. What is an inverse assembly?

A, The .assemdler has a program in
it whieh goes through the memory
Juat assembled inta, and for any
byte that it recognizes &= an In-
struction it will output the mnemon-
ic for that instvuction along with
the location that the instruction
is in. .

GEMERAL SOFTWARE
by Paul Allen

Q. Will MITS tyade hardware for
software? I'd like to write a
FORTRAN, APL,ete. $f MITS will
give me a machine!

A. It is WITS present policy
not to trade hardware for software
or other services. Sorry. If
you do develop software once
you've purchased a machine, MITS
will be glad to examine it for
pessible purchase or for licenss
te MITS customers.

Q. What kind of pregrams are
you looking for?

A. High level language (FORTRAN,
APL,RPC) cempilers or interpreters
for applications programs written
in BASIC.

Q. Do you know yet how fast the
improved floating point reutines
are?

A. Yes. Varsion 3.0 of Alraip
BASIC will be about twice as fast
as version 2.0. A FOR I=TTO
10,000: HEXT lcop takes about 1ly.
seconds. A floating multiply
takes about & milliseconda and a
divide takes about & milliseconds.
These last two times may vary
significantly depending on the
operands,

Q. Any other differences in
3.07

4. Yes, the 8K versien is not
only faster, it iz also about
100 bytes shorter, due ta ey
long hours spent by cur program-
mers optimizing the assembly
code. No new features are
present in 3.0, The 4K 3.0
is the oame size as WX 2.0
but it is two times faster.

Q. When will 3.0 be shipped to
customera?

A, In early August. Customers
who hava already received 2,0 may
obtain 3,0 for a copying charge
of 15,

Q. Do you need the system monitor
or text editor to run BASIC?

A. No, BASIC has {ts own buile-
in pregzam editor and 1/0 routines.

Qv Do you plan to offer applications

A, Some BASIC gams programs have
already been submitted to the users
gZroup:.  We plan to have some busi-
ness applicacions packages (accounts
receivable, payable, payroll, etg.),
avallable before the end of the
year. Precise prices and release
dates are not yet available.

Q. How does A)talr BASIC compare
to other minicomputer BASICa?

A. Altalr BASIC has more features
per byte of memory than. any other
BASIC we know of.

Q. Do you need the DOS to run
extanded BASIQ?

4, No., Both extended BASIC and
the DOS use the same file structure
and disk driver, Extended BASIC
can run without the DOS and vice
versa. Extended BASIC is deadgned
for BASIC pregramming development in
a disk enviornment, and the DOS ia
designed for assembly language
programning development.

Q. What are your development plans
at the moment?

A, We are working full speed on the
extended BASIC and DOS. The 4K and
8K versions are essentially "fro=
zen"; that is, we don't antieipate
changing them except to make bug
fixes.

DEBUG

DiG-8800 is a powerful debugging
tool for the ALTAIR B800 computer.
It regquires 2K of memory, end any
other memory may be used For the

bly 1 ge program belng
debugged. The DHG-BOGO may be
used to:

1) Display memory locations, we-
gisters, flags in any of the fol-
lewing modes:

A.) Octal

B.) ASCII

C.) Decimal

D.} Symkolic Instruction format
{d.e. XRA A)

2) Hodify memory lecations,
ragisters, or flags using the
four I/0 modes,

3) Set, display, or remove
breakpeints ih the program belng
debugged. Up to 8 breakpolnts
may be set at one time.

4} Begin or resune exacution of
the program being debugged either
of a specified location or frem the
most vecently encountered break-
peint.

DBG-8600 {s available with complete
documentation. The object binary and
documentation cost $25 {opder as
DBGOBJ). The source ¢ode costs
$75 (order as DBGSRC). Please
specify paper tape or cagsette when
ordering, Delivery ls 45 daya.

NOTE: DEG-8B00 vesides in
the top 2K of 8K, It uses &n
lliS'l‘ instruction for brezkpoint
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FUN WiTH ALTAIR BASIC

by Monte Davidoff

After loadlng PASIC, you may be
ready for a Littls enjoyment from youn
Altair. Here ave thres short pro-
grams that illustrate gome of the
things that are sasy to do In 8K
Altalr BASIC.

The flret program wanta two
strings 55 and WS, The progesm Finds
all the accurances of WS as a sub-
string. (l.e. It finds all the places
In 8§ that are exactly the same
charagters that are in W6.) For
example, If SE=UABCHABY and S&«'Apn
then the program would say "AB" waa
found In 5% starting at charscters
Ll and 5. Fow lat's lock at the
progran,

The first thing we do le input 54
and Wé. Notloe that we can print
text In an INFUT statement alse. The
next thing the program does is st
the variable CN to Zero. (Remamber you
can have two character variabie names
i Alteir 8K BASIC). N will be used
to count hew many times WS is found in
S5. Rext, we uge the CHR$ functien
te sat Q% to a string one charmcten
long, 34 is the ASCIT code for a
doubla quote. MWext we use the con-
catentation operator "4 4o put
quotes around WS and 55, This {a just
60 the printouts will look nice, Next
<otes the ment of the program, I
ranges from 1 to the number of charas-
ters in 53. The MIDS function will
return as many characters out of
8% ae thare ave in W&, If these
are squal to WS, we have found our
substring, So, we add one to the
count, CN, and print a message.

Remember that if the I statement
is true, the statements following the
THEW will be exected. If the IT
statement Is fales, we skip the
statements on the same line and
atart at ethe beginning of the paxt
line. In 8K Altaiy BASIC, Lf thers ig
nc varisble given in the NEXT state-
ment, BASIC will agsume the NEXT {a
for the most recent POR loop. Line
90 just prints out hew many times
we Found W in 8§, Thia program is
just intended to show what kinds of
things can ba done with the stning
Functions such as HIDS and LEN,

The naxt program shows how you
oan use STRS to make your output
look nige. This program preduces a
table of Pascal's Triangle. Thic table
is ussd in probability. It is formed
by starting with a one at the tap
and then adding the two pumbers that
Appedr to the upper vight and left
to form an entry in the next row. HNo-
tice the ¥EXT J,1 in 1ine 60 to end
both for loops. The trick comes in
printing the thing ouwt to lock
like a triangle. The STRS function
1s used to convert the mumber to be
printed to & string. Then the

LEN funotion is used to find out hew
many characters are needed to print
the number. The#s are added together
in line 90 to ses how many characters
will bs used to print all the nurbers
in the line., In line 10¢ we Find how
many epacss to print hetween sach num-
bar. We have 72-LL positions to £111,
and we want t¢ divide the number of
spaces into groupe. .5 i added

to round to the nearest Integer. Line
120 then prints the row out using the
SPC function to print the cervect
mmber of spaces. The last NEXT in
line 120 ends the FOR in lfne 80,80
we Tepeat this. procedure for each
line in the trisngla. The right sids
doas net look as nice as the left
Bide. Thie is becauss the terminel san
only print a character at 2i{screte
positions on the psper. However, the
program still shows the genarsl idea
of uaing the STRS function.

The third progoam is intended for
people who already kmow about BASIC
of: an advanced level. WHhile
BASIC 13 u simple languags, it still
has the power to do complicated thinga.
This program saloulates N Factorial
(NI} whera ni Hix {n=1)x {N-2)...
3x2xl and O!sl. So 5Is Sxuxdx2uls
120,

The program usee the fact that
0I=l and NlwN,(n-1)!

The FOR losp in line 20 just ssts
up things so & table 2an be printed

in two columna. The subroutine in
line 60 prines cut the resuit, The
STRE fumetion Is used to make the
sutput look nice by having the ex~
olamation mark come immedistely
after the yumbar,

How for the tricky part. The
subrouting In line 40 caleulates .
FeN!. In line 40, if Hec then we
Jnow F ghould be ¢na and we .
RETURN Lecause we are deps., If

N is not zero, Lina 50 decreases N

by one, and then GOSUB'S to line %0
again to caleulate (N-1)! The amount
of times GOSUB'S can be exeouted with
out & RETURN is limited only by how m
tuch memary you have. I ran these
programs on a machine with K.

Aryuay, when the subrowtine retwms in
lihe 50, the N=N+tl updatas N to the
valus it was befors the COSUB,

Fsi*F updates (N-1)! to ! and then
ws peturn. If you are confussd
sbout this program, you might want

to print out the values of W and ¥

at line 40 befors the IF statemant,
{i.e. type: u0 PRINT N,F1 IF N=0

THEN Fal: REVURR)}. If confusion etil)
prevalls, do met worny about it,

Thera are very few BASIC prograns In
which this typs of trick 1a

used. If you want to run this program
in 4K Altair BASIC, chunge line 60 to:
60 PRINT N;"la"f, :RETURN

SeSmeSase== Having Fun With Altair BASIC<-Program Ong == === mmuoma

Ry

GIVE ME A SENTENCE? THE RAIN IN SPAIN FALLS MAIRLY ON THE PLAIN

GIVE ME SOME CHARACTERS? THE
“THE"™ STARTS AY 1

"THE" STARTS AT 35

"THE® CGCURS 2 TIMES IN “THE RAIN

GIVE ME A SENTENCE? 1 LIKE APPLES
GIVE WE SOME GHARACTERS? ELEPHANT

IN SPAIN FALLS MAINLY ON THE pLAI
COOKED IN TURPENTINE

"ELEPHANT" OCCURS B TIMES IN “1 LIKE APPLES COGKED IN TURPENTINE™

GIVE ME A SENTINCE? A MAN LOOKED AT A CAT

GIVE HE S0ME CHARACTERS? A
"A'" STARTS AT |

" STARTS AT a

STARTS AT 14

STARTS AT 17

STARTS AT 20

TA" DCCURS S TIMES IN "A MAN LOOKED AT A CAT™

GIVE ME 4 SENTENGCE?

oK
LIST

'@ REM SEARCH FDR A CHARAGTER IN A SENTENCE

26 INPUT “GIVE ME A SENTENCE“JSS

38 INPUT “GIVE ME SOME CHARACTERS™IWS
49 CN=@ 3 REM CNsNUMBER OF TIMES WS OGCGURS IN 53
5@ Q$=CHRS{J4) 1 SASAQL+S3+Q% 3 VOS=Q3+WE+08

63 FOR I=| TO LEN(SS)

70 1¥ MIDSCSS, LLLEN(WS) davs THEN CN=CH+1 4 PRINT was *

86 NEXT

STARTS AT" 1

99 PRINT wQS " DCCURS™ CN “TIMES IN “ 595 ¢ PRINT

iée GoTO 29
oK
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contimiad Prom page 4 HAVING FUN WITH ALTAIR BASIC-=Program Two
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Jonathan Criffitis L] R -
1030 Adams Circle - ® Bh 5
#205 - [ BEE 2
Boalder, CO 80302 5 32 0=
- o = We
J.W, Kotz - - ® 1=
73 Red Ridge Rd. o 4 2
levittown, PA 19056 - o ° 3 J2 &
Rabkin Realty Corp. w ™ & Y
cfo Morton Eabkin wo o= S wo E
1028 Hatch St. . Ll * i =
Cincinnati, OB Y5202 T - “
L4 ' w 1 = -
T e w 2 is .
Bruce Sidlinger L] @ = - = nd
6201 Airline Rd. n g & ] 3
Dallas, TX 75205 8 o oo 2 @ ng a
- [ Y ~ ~
Ron Santore ™ e ® [ ; 3 '-;i &
1957 Huasna Dr. - e @ F < g a2k 2
San Luis Qbispo, CA 93401 o o =3 ey 4 3 &
© [ [~ w ~ -
Grant E, Jehnson © - SE e ae o
2322 West 13th St. 0 - e Wm g B
Ashtabule, OH 4Look w Be Swo Ca S
- g Fu £HF a5 &
Walt Gerard - - ® B E,]"N il -
lSEastr;ggeDr.n' a “‘m Fh ?ﬂ""’éaai' b
Couneil Bluffs, 51500, 2 st =
(712; 322-7761 Off1ce w Y bt~ 3255553 &
(712) 3280634 Home - e & 2 E""'t“'"ign
o - .o
Edwin F. Hampton hd - e 25 uév:?:‘u;—‘."q:”
P.0, Box 45629 by = n'ant--o‘"ooﬁl—-g
Tinker AFB Branch = - * "gmg_“""":E_
Oklanoma City, OK 731L5 g - Eh ia..m?‘--:—n:.
- o W Al Ru =L
> - [ TR Wt
o T [ P -1
Fred Patterson z Eznﬁuoﬁnemn:E
5111c°mj_d(Rd_ - [T -y N sss
Norfolk, Va. 23502 zZ %o SeCeERTeSSo MR
- S —SNOFOOECR =D
Howard Klein,DDS
agiw 103rd ST.
Corona, NY 11368 HAVING FUN WITH ALTAIR BASIC--Program Three
RN
Daniel Lomax 1 = 1 IBY = 6. 48207E*1S
Cotatunity Data Systems 11 = | 19t = 1.21645E%17
203 E. Congress St. 21 = g 201 = 2. 8329E* I8
Tucson, Az. 85701 =6 21} = 5. 1E9B9E+19
4 = 24 221 = 1+ 124E+2)
Gordon Scale 50 = 128 231 = 2,5852E+28
152 Glebe Ave., Apt.3 6t = 728 241 » 6.20446E+23
Ottawz, ON Canada 71 = 5@48 25! = 1.55112E+25
81 = 4ap3ze 261 = 4 BI20 LE+R6
2Lt. L.R, Sears III 91 = 362880 271 = |.RBEEIE+28
C0B,25th Signal Bm. 181 = 3. 628BE+26 281 = 3. BABBBE+29
Ft. Bragg, WC, 28307 11Y = 3./99163E+87 29! = 8.84176E+34
121 = 4. 79POLE+RE 38! = 2. 65250E+32
Coorge Markle 131 = 6. 227BRE+EY 311 = 8+20284E+33
505 Cypress Point Dr., Apt.58 141 = 8.71783E+14 321 = 2. 63131E+35
Hountain View, Ca. 94043 151 © 1.38767E%12 33! = B. 6BIIZE+I6
161 = 2.P92PEE+13
Eric A. Bardeen 70V ERROR IN 50
Advanced Precisicn Imdustries Ino. 3.4
870 North Davis Ir, LIST
Warner Robins, Ga. 31093
1@ REM CALCULATE N1 RECURSIVELY
Ross F. Housholder 2¢ FOR M=8 TO 17 3 NeM 3 GOSUB 40 ; GOSUB 68 : PRINT TAB(36)1
1725 Brooks Dn. 32 N=M+18 3 GOSUB 49 1 GOSUB 68  PRINT t NEXT
Avlington, Tex, 76012 42 IF N=@ TREN F=! 1 RETURVY
5¢ NwN-1 t GOSUB 4@ 3 N=N+! : F=N=*F 3 RETURN
William D. Rech 68 FRINT STRS(N)3™! =" F, : RETURN
5133 Catalon Ave. oK
Woodlapd Hills,CA 91364
~==continued on page 12




Soft WARE HINTs for 8800

by Bill Gates

¥hen I first heard about B-bit com-
puters, I thought abeut how diffisult
12-bit computers, like the PDP-8, are
to program. The PDP-@ has one accum-
ulator, 256 words directly addressable
and eight instructions., Cutting down
on thls would make a eomputer unusable.

The 8080 instruction set is actually
much better than that of the PDP-g.
There are seven accumulators, 65,536
words directly addressable and 78 in-
strictions. How is it possibla to
have all this on a computer with enly
2/3 as many bit per word? One of the
most lmportant reasons 1s the use of
mlti-byte instructione. Any possible
address can be specified In three byte
instructions -that use the second and
third bytes to form an address. For
eaze of manipulatien up to three ad-
dresses can be stored in the pegisters.
Decrementing (DCX), Imcrementing (INX)
or adding another number (DAD) to these
addresses are all one Instruetion
oparations.

Another important thing about the 8080’
ingtruetion set ie the stack, used
both for storing temporary values and
subroutine returt addresses. Two reg-
igters ean ba stored in, or loaded frem
memory with a single PUSH/er POP in-
struction. When a subroutine returns,
conditionally or uncenditicnally, no
address needs to be specified afnce
the new program counter is always taken
from the top of the stack. The stack
allows a programmer to be tricky and
elegant using very few Instructiems.

4K BASIC is a good example of how
compact a complicated program written
for the Altair ean be. Some 16-bit

machines have 4X BASIC'e as good as
Altair 4K BASIC--but, to use the same
amount of memory as Altair UK BASIC, a
16-bit machine would have to have a 2K
BASIC whiek iz unheard of.

BCD Arithmetic

BCD stand for binary coded decimal.
This is a way of stering numbers accord-
ing to their decimal digits. Four bits
are used to store each digit, so twe
digits are stored in mach wvord. Each
decimal digit ix represented by its
value in binary, so 0=0000, 1=0001, 2=
Q0Le, 3=0011, W=0100, S=0101, 6=0110,
7=0111, B=1000, 9=1001. This leaves
six possible configurations of digits
which are msaningless (1010, 1011, 1100,
1101, 11104 1111). These wasted com=
finations mean that BCD 1s not as
compact a way of storing numbers as
ig binary. In binary, a word can have
values from 0 {(all 0's) to 255 (all 1's),
In ECD, & word can range from 0 (all 0's)
to 285 (all 1%e).

* The advantage of BCD is that decimal
input and cutput ave extremely easy.
With binaty nunbers, decimel input
invelves multiplying by 10 and decimal
output dividing by 10, If the oper-
aticns to be performed on 2 humber
are simple {addition or subtractiem),
BCD may be a meve convenlent form of
storage. Simple caleulators use BCD
for i 1 storagae, more
poverful calculators, such as those

that have trigomometric Functions,
convert numbers to a binary format,
The Altair has a spacial instruction
for BCD apithmetic called DAA (deci-
mal adjust). Adding 31=0011 00Q1 to

5620101 0110 will give B7=0100 OllL,
8o the ADD instructlion works fine In
thiz case. The problem with using

ADD ocours whenever you get deeimal
CRPYY. la: 46=0100 OLIO + 2T

0010 9111 will give 0110 1101, which
is meaningless as a BCD number. IFf

a result has a digit greater than 9,
Wa want to have the next higher digit
Incremented, Also, considay 19=000},
31001 + 4B=0100 1000 = 0110 0001 which

digit resulted in a pumber greater
than 15, go the 10's digit was affectad.
Thevefore, only 10 was added to the
nunber, instead of the 16 that shouwld
have been added. The (Y1 flag bit,

it the PSK, iz used to remamber if

a4 carry occured out of the fourth

bit, i.e., whether the 10's digit was
affected, The DAA Inatruction is
always used after adding BCD numbars.
DA&, the only instructiem that uses
CYl, locks at the number in accumulator
A and reformats it as a BCD number.
This is done by adding & if CY1 is

on, checking for a digit being

greater than 8 and if g6, subtracting
10 from that digit and incremsnting
the next higher 2igit. IFf the high

i2 6). The carry from the low order order digit overflows, carry is set.
sRoutine to convert A from BOD
sto binary. 13 bytes.
;A Toutine which doesn't loop takes
4 14 bytes
s BCDBIN: PUSH B ;save [B,C]
ORA A 3 turn camry off
MVI B,100 decimal
LOOPEC INR A } add to BCD #
BAA 3 set carpy iF
equal to 160
DCR B 3 count down
LB
JHC  LOGPBC 34F [A) is not equal tc 100
seontinue to
yoount down
MOV AR jaave result
sin [A]
FOP B jrestore [B,C]
RET

If anyone hac a shorter sclution than the above, please send it in.

Challenge:

What is the shortest Binary to BCD routine?

THE LXE TRICK

Hany computers have SKIP instructions.

Having nmulti-word instructigns

makes it difficult to tell hew tuch should be skipped, so eomputers
with multi-word instruction are seldem provided with a SKIP ingtruc

tion.

ERR3:MVI E,3
JHP ERROR
ERR7:MVI E,7
JHP ERROR
ERRG:MVI E,5 H
JHP ERROR
ERR2:¥VI E,2
ERROR:1XI  B,ERRMSG
¢hange this to:
ERR3: MVI, E,3
1
ERR7: MVI E,7
1
ERR5: MVI E,S
1
ERR2 MVI E,2
ERROR: LXI B,LRRMSG

If a jump iz made to ERR3, E will be set up.
B, and ¢, will be given garbage values deperding on the

be executed.

the LXI trick, however, mllews the skipping of, ohe or two
words, Example: (From Altair BASIC)

j8et up the error #

;8et up the error #

sFirst byte of LXTB,

stirat byte of LXIE,

Then a LXIB will

instructions that follow, and the progvam sounter will be incremented

beyond the MWVI E,7.

--continued on page 12——



COMPATE, _/0TES/AUGUST 11975

PAGE 1 LVE

--ALTAIR USERS--

El Paso Computer Group
e/o Jack C. Coats Jr.
213 Argonaut ¥27

El Pago,TX 79912

Fred Kitman

Opug Ona

400 Smithfield
Pittsburgh,PA 15222

SCYL

Students CYberneties Lab
16 Linwood Ave.
Buffalo , HY 14209

Joa Konrad
33 Plant St.
Rew [ondon, Ct. 06320

Mark Rothstein
15401 Pegg Court
Bowle, Mo. 20716

Software Contest:

Mambers will be encouraged to submit programs tor the
Altair Library. Thesz programs will be one of two categories:
A. Subroutings, and B. Maior Programs, Al peograms will be
screened and tested by MITS.

Once a program has been found to be acceptable, it will
be included in the Altair hbrary and a descoption of the program
will be prinied in the User’s Club newsletter, The author of the
program will be entitled Lo a free printour of any Jwa programs
from he Alrais |ibtary. fuahng vp Yo Jnoa

There will be prizes aw: w0 the authors of the best
piograms. The prire for the best “major progran” (anncunced
in each newsietter) will be GO0 trédi toward the purchase of
an Altair or Altair aplcas. Second prize will be 325.00 credit and
third placa will be $15.00 cradhil. The author of the best “sub.
routing” will eceive $25.00 credit. Second prize for a *subloutine™
will be $15.80 credit.

A grand pize o $1008.00 coedit will be awarded each year
to the aulhor of the overall best “major program: A prize of
$250.00 credit will be awarded to the author of the best
“subroutine’”

MITS employers and their familigs wull ba encouraged to
be members of the Altair Users Club, however, they wilf not be
#ligible for prizes. Contest void where prohibited by lav

Effective Sept.l5, 1975 assembly
language programe wust be submitted
on official entry forms and they must
be typewritten. Samples of these
fornms are included with this mail-
ing of Computer Notes. You may dupli-
cate the forms yourgelf or you may
order these forma from MITS for
$2.00 per 50 (includes postage and
handling)., See Barbara's ¢olumn
for further information.

Programs from the Altair Library
will be 2014 at a nominal fee {to
cover printing, postage § handling).
The prices for the first 15 programs
(listed in the July issue of Compu-
Ler Notes) are:

F323751--54.00
#516751--83. 00
#63751 —$2.00
#516753--52.00
#55751 —-83,00
#62752 —-%$3.00
#422751--52. 00
#62751 —-52.00
#611751--83.00
#20751--$2,00
#519753--$2,00
#527751--52,00
#519751--42.00
#521751-515.00

Another example: (from Basic)

AND: HYI A,1 sset flag this is AND
JHYP DOBOOL iby setting A nonezero
OR: XRA A ;eet flag thizs is OX
iby satting A to zero
DOROOL: P
change to:
saet flag with A not 0
ifirst byte of ORY
ARD: 366 OCTAL $XRA A dees not equal 0 so will
net equal zerc
OR: XRA A
DOBOOL: PP

Skip one byte:

MVI  A,{or cther register) jeets vegister to next op code,
but does not affect the condition
codes.

CPI ; Doesn't change any registers, but
condition codes are set.

3Sets register to next op code, and
will always reset the ZERO condi-
tion code, and carry.

ORI A,

Skip two bytez:

LXI  B,(or other register pair);Sets register pair to following
two bytes. Does not affeet
condivion codes,

JC,JNZ ete.

(or other gonditional Jump)

3EF you know one of the conditien
codes is on or off you can skip the
next twe bytes by using a JHP which
won't get executed. Condition codes
are not affected, nor are apy

ragisters.
Cther hints:
If you have the following sequence:
CALL SUB1
JMF  LABLL
SUBL: LHLD ADRYE
sherten it to:
LXI  K,LABL1
FUSH H
SUBY: LHLD ADR1

This may lock like a fairly apecisl trick, but manipulating veturm
addresses with PUSH's and POP's 1s a very geneval technique. Fer
inetance, say, a subreutine has a condition in which it wants to
return to its callev's caller and not the caller. POPing off the
caller's return address will handle this.

Consider thiz:

CEI . » Replace this with:
v

g: :I:E{EHN sassuning [B,C) is

¥ TERMW DXI B, TERMN sfree,put the

CP. 12 PUSH B jaddress to go to

JZI TERMH jonte the stack.
epr M,

g;: ;é;:m RZ g0 to TERMN if :

' CPT M imatchas ;

RZ H
CPI 12
RZ
CPT v
Rz i
POF B jaliminate TERMN

saddreas From the
sstack

Final challenge: Write a short subroutine that finds the
parity of A without using the parfty flag, Give the result
in the carvy flag, and don't smash any registers but A. You
can use the stack.
NEXT MONTH: The bootstrap loader axplained, some obvicus mistakes
and arithmetle tricks,




ALTAIR BASIC - UP ANDRUIMNING

In January, when Populac Elec-
tronics featured the Altalr Computer
on its front cover, we knew that we
had a2 great product. Bur no one
eould have predicted the enormous
flood of inquiries and phone calls
and orders that started hitting us
about mid-January.

Partly because the Altair has
generated such a huge volume of
business, we have been able to speed
up our Altair development program
and broadsn our hovizons somewhat.
lindoubtedly the most newsworthy of
these developmenta is the introduc-
tion of a BASIC prograwning language
for the Altair Computer.

That's right. We'va got BASIC
and i¥Ts an§ punning?

People who ars familiar with
programning and BASIC language will
mast likely understand why we're
making such a big deal out of this,
For those who aren't familiar, we
offer the following explanation.

A few years back, realizing
that computers needn't be so darn
complicated, a group of professors
at Dartmouth College develaped a
revelutionary, new computer language
called BASIC langusge, This language
was designed so that people with
little or nc computer knowledge
could learn how to program.

BASIC language works because
it is just what it says--it is,
namely, BASIC. For example, when
¥you want to instruct the computer to
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compurter History

How many of you have heard of
Charles Babbage?

Charlas Babbage was an English
inventor and philosopher who was
blessed with an unusually fervent
mind. Im 1822, he proposed that the
English government finance the con-
struction of a massive machine which
he called tha "Diffevence Engine,"
This machine would be able to =dd,
subtract, divide and multiply num-
bers and it would also be able to
mechanically print the results!

Babbage somehow managed to raise
17,000 pounds, but twe tons of brass,
steel and pewter clockwork later,
the project was abandoned as utterly
hopeless.

0f course, Bshbbage wasn't Jis-
couraged encugh to give up inventing
oumber machines. In 1834 he was
back with a new plan - this one big-
ger and better, He proposed the
censtruction of an "Analytical
Engine" that just happened to con-
tain the basic elements of a digital
oomputer,

The Analytical Engina had a
-memory called the “store™ umit, a
CPU called the "mill" unit, and a
control unit, Furthermore, this
Engine had two sets of instructions
cards--one for mathematical opepa-

tions and another consisting of
variables and constants,

Unfortunately, Babbage was un-
successful in raising the bread for
this second project. *You're just
not practical, Babbage,” is what
his legislative fpiends said.

The point of this is simply
that computer history is fun. You
can't exactly produce a year by
year calendar of events since tha
invention of the abacus in 450 BC,
however, there is certainly some
enlightening material.

One of the most enlightening
books about computers is the text-
book, Computers and Society by
Stanley Rothman, publiched by Sci-
ence Research Assoclates, This
bock attsmpts to address itself to
the impact computers have had and
will have on society., It is filled
with goed gensral infermation and
has a very readable format.

1f any members of the Altair
Users Group would 1ike to write an
article on computer history, we'd
be more than glad to publish it

with full credit.

~-DB

FRINT something and you are using
BASIC language, you simply type the
word PRINT on your terminal or tele-
type keyboard followed by whatever
it is you want the computer to print.
BASIC is BASIC. It is simple and
understandable,

To illustrate this further,
let's take a look at this sample
BASIC program, designed o calovlate
& simple interest problem,

SCRATCH{

10 LET P=650d

20 LET T=184

30 LBT R=,0654

40 LET- [=P#T4R/124

S0 LET PL=P+Id

60 LET M=PL/T

70 PRINT "TOTAL INTEREST 181 ¢
80 PRINT "TOTAL MONEY OWED TS*;Pld
90 BRINT “MONTHLY PAYMENTS ARE" ML

RUN @

This program ig a set of in-
structions to the computer talling .
it to answer asome basic questions
about a loan of 5850.00 for 18 months
&t an add-on {simple interest) rate
of 6 1/2%. These questions are:
{1} What is the total amount of
interest? (2) What is the total
amount of monsy owed? and (2) What
are the menthly payments?

While at this point the pro-
gram may seem chscure to you, it
will become clearer if we analyze
each of its various compenents.

COMMANDS

Commands are direct orders to a
computer that are executed immediately
upen entry, The two commands in the
preceding program sre SCRATCH & and
RUN2 . SCRATCH commands the computen
to clear its memory of any urmeces-
aary data and RUN ccomands the com-
puter te RUN the program In its
ReMOry .

STATEMENTS

A statement is an instruction
to the computer. It is executed only
after a command has been given. The
flrst statement in the preceding pro-
gram is: 10 LET P=650 &, This
statement instructs the computer to
assign a value of 650 to P. As ou
may recall, 650 is the prineipal on
the loan.

==CONTINUED PAGE 3--
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Across the Editor’'s Deslik

David Bunnell, editor

According to our figires, 2% of
the world's generql purpuse computers
ars now Alteir BBOG's., And the
Altair's only been on the market
sitece January.

It's been & fascinating fivst
quarter, To say the least, At a
time when the country is in the
throes of a deep recession, business
4t MITS has been great.

So you might say that the theme
of this first edition of ComEuter-
Hotes is "lat's keep the ba
rulling.“

One way to Implement this thame
is through the develapment of soft-
ware. Altaie BASIC is certainly a
mood start, but we need to start
“uilding a comprehensive Altair
oftware Library, .

That's where you come in,

To motivate members of the
Altair Users Group to send in their-
eograms for inclusion in the library,
ATT3 is sponsoring a very attractive
"S0FTWARE CONTEST,"

In the next issue of Computer
Notes, we will be awarding & prize
©F 550,00 credit toward the purchase
of an Altair or Altair options to

Boo-Boo'»

In that simple sample in the
Operator's Nanual on pages 33-38, we
forgot to put in that you must cper-
ate it frem Loc 0, and the easiest
way to do that is to RESET befere
you run.  To examine the resulis,
hit STOP, put the address you stoved
in the ADR switches. If you want to
Tun again, RUSET § RUN. I 2lways
use this RESET te start from Loc 0,
It's the sasiest way.

There is a mistake on some of
the back pages of the Operator's
Manual, It shows two instructions
with code of 353, The code for PCHL
is 351 and XCHG is 353,

As most of you lnow, we had a
shipping boc-boo with cur kits.
About 100 units got out with a 7812
voltage regulator instead of a 7805,
That's a i2v regulator instead of a
5v. If any of you have veceived
them and haven't been notified, let
us know and we'll send you the right
one immediately. oOnly kits were
affected.

the autior of the beat "major
pragram.” Other prizes include
$25.00 credit to the author of the
best subroutine, (sea page 4 for
details)

Ancther way to keep the ball
rolling is by the development of new
Altalr Options and System Packages.
Our "KEW PRODUCTS" section features
2 line printer, teletype and floppy
disk pystem and we are also using

Computer Notes to introduce our
BASIC language systems.

Computer Notes is really the
toor Far communicating all tﬁis good
news and also, as you can see by
veading this newspaper, to let you
in on "boo-boo's" we have made, give
you technical advice and general
computer informatiom.

We'll need some active partici-
pation on the part of Altair Useps
to make this publicstien a real suc-
cess. Feel freae to write to us with
your comments and advice,

The next Issye will come out in
June. The way things have been
gaing, we'll have tons of good news
for you then,

ALTAIR SERVICE DEPT,

Barbara Sims

Greetings frem the Altair
Special Services Department. I'm
Barbara Sims. Now that you own an
Altair 8800, I'1l be tatking with you
vhen you phene, or write, in for help
with your minicomputer. Paul Van
Baalen will be the enginesr In
charge of our Customer Service De-
partment, which includes the Special
Services. Between the two of us we
hope to anewer any questions you
might have, Our department will also
be in charge of handling customer
problems, taking care of any additions
to your 8800, and trouble shooting
your unit,

In the near Future we hope to
have a special phene number for BBOO
owners £o use when calling the Altair
Service Desk, This should speed
matters up when you have gquestions
cencerning your ninicomputer,

Here's wishing you a fantastic
future with your Altair 8800 mini-
computer.,

Software
by darvey Lee

Although this column s de-
signed primarily for the benefit of
the beginning programmer, much of
the information will also be of
value to the more experienced pro-
grammer. Any Altair 8200 peculiar-
ities, items of interest from the
Altair Users Group Library and
examples of programs will be in-
cluded along with guidelines on
basic programming skills.

for example, the normal use of
the HLT (halt) instruction is dis~
cussed in the fltair 880C Opervator's
Mapual, If HLT i= used in a program
in which no interrupts occur, the
computer becomes inoperative, and it

would seem necessary to turn the
computer off then back on to restore

operation, This zaps the memory.
The computer can be cleared by hold-
ing the STOP/RUN switch in the STOF
position while moving the RESET/
CLEAR switeh to RESET and releasing,
thug saving the memory.

An error has been discovered in
the Altair 8800 Operator's Manual on
page 65. The LXT (Load Regicter
Pair Immediate) instruction loads
the first byte of data {the least
significant 8 bits) inte the second
register of the specified pair and
loads the second byte of data (the
most significant 8 bita) into the
firat register of the specified pair.
Barly editions of the manual had
this order of loading reversed (it
has since been corvected),

SEE PAGE 5 POR EXAMPLE PROCRAM

By relieving man of dull, repetitive
tasks, providing him with informa-
tion and instructions and by solving
problems, the computer of the future
will be a steam engine as applied to
the mind.
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CONTINUED FROM PAGE ONE--ALTAIR BASIC - UP AND RUNNING

LINE NOMEERS

A line number is placed at the
beginning of each statement. It does
two things. First, it tells the
computer not to execute the instruc-
tion that follows until a command
has been given and second, it gives
order to the execution of the state-
ments in a program. Follawing the
entry of a command, the first state—
ment to be executed is the one with
the smallest line number, them the
next smallest and so onm,

RETURN (4 }

Each statement and each command
in a program is snded by the depres-
sion of the RETURN key, The symbold
represents pressing this key.

LET Statements

The first six statements in our
example program are LET statements.
The LET statement is used to assign
a numbar callad a valus to an abbre-
viated code called a variable. In
the first LET statemsnt, the value
of 650 is assigned to the variable,
P. The value in a LET statement can
be a singla number or it can be the
result of a computation as it is in
statement 40, (LET I=PATAR/12 4}

A variable will retain the
value assigned te it throughout the
Program unless you change the value,
Once a value has been aseigned to
the variable P; P can be used to
represent this value throughout the
remaining program statements.

In view of what we now know
about LET statements, let's analyze
the six LET statements in our
example program:

10 LET P=650 4

This LET statement assigns the
value, 650, to the varfable, P,
$650 iz the amount of the principal
of the loam,

20 LET T=182

This LET statement assigns the
value, 18, to the variable, T. 18
Months is the amount of time you have
te pay off the loan,

30 LET R=,0654

This LET atatement assigns the
value, ,065, to the variable, R.
The rate of interest Is & 1/2%,
#hich converts to the decimal 065,

40 LET 1=pAT#R/12 4

This LET statemant assigns the
salue, PETAR/12, to the variable, I,
"' 13 the symbol for multiplication
and "/" {2 the synbol for division,
Interest on the lean is squal to
seincipal times time times rate, We

divide this answer by 12 because the
value we have entered for time is 18
{statement 20) and the interest for-
mula calls for time to be in years.

50 LET Pl=P+I 4

This LET statement assigns the
value, P+I, to the variable, P1,
The total payment is equal to the
principal plus the interest.

60 LET M=pP1/T ¢

This LET statement assigns the
value, PI/T, to the variable, M,
Thée monthly payment is equal to the
total payment divided by time.

PRINT Statement

The last three statements in
the example program are PRINT state-
ments, A PRINT statement can ine
struct the computar to display a
"string literal" -- a "gtring”" of
characters enclosed within quotation
marks in the PRINT statement.

PRINT statement 70 instructs
the computer to print "TOTAL INTER-
EST IS" followed by tha value of I,
PRINT statement 60 instructs the
cemputer to print "TOTAL MONEY OWED
IS followed by the value of P1 and
statement 90 instructs the computer
to print "NONTHLY PAYMENTS ARE"
followed by the value of M.

This BASIC program is pather
limited as far as programs go. By
the use of a READ statement, it can
easily be modified to solve any
simple interest problem, not just
the above loan of $650.00. Howeverp,
our sample program does Illustrate
some of the principals of BASIC
programming.

Software

Altair BASIC language........3500.00

When purchazed with an Altair, 8K
femory and either a serfal I/0

board cr an audio-cassette inter-
face (no copy Fowdeiiv..ss.875.00

Altair EXTENDED BASICX,......$750.00

When purchased with an Altair, 12K
memory and either a serial I/0
beard or an audio-cassette inter-
face {no copy Fee).........$150.00

In addition to being easy to
learn and to use, the Altair BASIC
language software is also very pow-
erful, It has transidental math
functiens that allow you te use the
cowputer like an advanced, scientifie
caleulator and it has powerful loop-

ing lnstructions such as GOTO, GOSUB,
IF and THEN that allow you to write
very sophisticated programs.

There are twe keys to the new
computer revolution, One 1s compu-
ters must be inexpensive and the
other is computers must be underw
standable. With the Altair 8800 and
Altair BASIC, both of thece criteria
have been metr.

Altaie BASIC contalns the fol-
loving statements:

PRINT onN

Jag STCP
THEN DATA
GOSUR RESTORE
RETURN LET
NEXT DIM

FOR REM
READ LIST
INPUT CLEAR
END SCRATCH

Altair BASIC also containg the
following functions:

SIN SQR
cos INT
LoG FRE
ExXp AND
TAN ABS
ATH 36N

Prices....

SOFTWARE PACKAGE OME (resident
assembler, text editor, and system
tondtor)* ¥, .o iiiiiiiiese. 550000

When purchased with an Altair, 8K
mepory and either a serial I/0
beard or an audic-cassette inter—
face.«... .+, .. FREE binary liscing

($30.00 copying fee on audio-
cagsette or paper tape)

®EXTENDED BASIC is Altair BASIC with logical operators, double precision
arithmetic, FRINT USIKG, string capability, ste. More on this in the next

issue.

##A pegident assembler allows you to write machine language programs using
mnemonics, A text editer allows you to make corpections to a program as you
write it. A system monftor ig a housekeeping routine that monitows system
conditions and allows you to communicate with peripherals without manual

boot strapping, ete.
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New Products

OKIDATA CP 110 LINE PRINTER

PRINT CHARACTERISTICS:

0,075 5x7 Matrix.
Width. 80 characters.
othar opticnal.

PRINT MECHARISM:

Head Motion.

Impact Dot Matrix. Dot Siza.
Height. 0.105" 7 verfcal pins on 10 degree slant.
Character Spacing.

0.015" Character

10 chavacters7inch, Line

Font, B4 character ASCII subsst standard;

Print head moves uniformly in both directions and

Character Width,

CONPUTER TRADE-IN

If you have 2 Mark 8 or a Shelby or an M16
National Computer and you would rather have
an Altair 8800, we will offer you $150.00
on 2 trada-in.

For an Altair Computer kit, send in your
used computer plus a check for $297,00
(5428 minus 3150 plus %8 for postage and
handling). For an assembled unit send

your used computer plus-a check for $479.00.

pauses only at end of line, Individual characters are printed on
the fly. Print Speed. 110 characters/second. Throughput. 70 lines
per minute Bi-direetional printing.

ALTAIR FLOPPY DISC

PAPER MECHANISH:

Line Spacing,

INPUT PoliER:

& lines/inch. Feed Bate. 180 millisecond single
space 420 line/minute Slew.

Voltage. 100, 110, 117, 235 VAC +/- 10%, 50 or €0 Hz selected at

input tpansformer taps.

Power. 350 watts maximun.

SAVE $200.00. Until April 30, 1975, members of the Altalr Users
Group can buy this 1ine printer for $200.00 Tess than the listed
ratail price (see price list).

4 ALTAIR SYSTEMS

*ALTAIR BASIC |
Altaw B30G Computor
2 4K Dynamic Memory Boards
Comter Il (32-characier, sell scar
display lerminal with builtin
Audia Cassette Record Interfzce)
Serial fnput/Output Card
and Connectors
Cooling Fan
HASIC Soitware

TALTAIR EXTENDED BASIC B
Aleair 8800 Computer

3 4K Bynamic Memory Boards
Conmter 1) Terminal

Serial Inpul/Ouiput Card

and Conanectons

Cooling Fan

Extra Mother Boord
EXTENDED BASIC Software

“ALTAIR DOS/BASIC NI

Alftais G600 Computer

4 4K Dynamic baemory Boards
Comear 11 Terminal

Serial Input/Outpul Card

and Connectors

Looling Fan

Extra Mother Board

Disk Curllml\el

2 Disk Driwe:
E)('l[NbEI)BASIL and
DOS Software

ALTAIR EXVENDED Engr/Acctg IV
Alzair 8300 Compurer

84K Dynamic Memary Haards
Telelype ASR-31

Line Printer {110 characters

per second — inclides contwslier)
Serial Input/Cutput Card

and Connectors

Couling Fap

3 Extia Mother Boards.

Disk Contraller

2 Disk Drives

EXTENDED BASIC and

DOS Soloware

*Telerype ASR-33 can be substituled for Comter 11

Terminal —See Price List

Comsists of Peten T 40 iloppy dish
supply {TIMZ0 AC, 60 He), «ouling i
and acklress select clecuamcs. in Opii
To Altat Computet case, Capable 5 sturing, up 1o HAOKHI
words on a flexible disk. Disk includd Up to 16 8ok
drives can be contiathal by ane 88-DC Disk Cantroller,

e
Lmlk

BB-DISK Disk Drive

Tha 88-DC Disk Controfler consists of two cireuit boals

88-DC Disk Controller 1 ulcewonically sectons vich track on the disk
eight groups of 512 words, (Fach disk hat 77 {tachs)
Capable uf controlling up 1o T Disk Drives

ACR-33 Teletypes NOW AVAILABLE (see Price List)

Software Contest:

Members will be encouraged to submit programs tor the
Adtair Library These programs will be one of two catepanes:
A. Subroutines, and B. Major Programs, Al programs will be
sereened and tested by MITS,

Gnce a program has been tound 1o be acesprable. it will
be included in the Aftair library and a description of e prograny
will het pinted in the Lcer's Club newslenier. The author uf the
progran wil be entitled to a free printout of any two proglams.
From the Altair fibrary,

There will be prizes awardecl 10 the authots of the best
programs. The prze ki the best “malur program” {announced
i each newsletrer) will b $50.00 credit toward the purchase of
an Aftair of Alfair options_ Second prize will be $25.00 credit and
third place wil} be $15.00 cvedit. The author ol the best “sub-
routing” will receive $25.00 eredit, Sccond 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 “maor program™ A prite of
$230.00 coedit will be awarded to the author of the best
“subroutine!’

MITS employees and their familiss will be encouraged to
be members of the Aliaie User's Club, however, Wies will not be
eligible for prizes Contest void where prohibited by law.

Hote: When you submit a program make sure
that it is lagible (type written preferved).
For machine language or assenbly language
programs, submit {from left to right) a

tag (optional), mnemonic, addrass, octal
eods and explanation {optional} for each
program step.

Program submizsion forms are available from
MITS for $2.00 per 50. This price includes
postage and handling.

The age of the aff
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Fow Availakble

MAINTENAMCE OPTIONS

Below you'll find the two main-
tenance options that are available
at the present time. We do have
plans to have service centers
throughout the country, but this is
probably 3 year or so down the line.

I.  Time and materials--$22,00/hour
plus retail parts cost,

II. Maintenance contract--a person
may apply for and receive a contract
on an ascembled unit within the 90
day warranty period. After this S0
day period the machine must be re-
turned for checkout before a con-
tract will be issued. Either party
may cancel upem written 30 day
notice to the other party.

Time and materials will be
charged in all cases for repairs in-
curred during factory check out.
However the check out itself iz Fres
if contract is issued,

Customer pays freight both to
and from WITS for repairs and check
out. MITS reserves the right to ve-
place any portion of the machine
with new or reconditioned parts at
their option to enpedite repair.

Maintenance contracts will be
voided upon evidence of unauthorized

modification to any part of the machins,

misuse of the machine, or acts of God.

(i.e. time and material will be charged)

CASE (includes Powsr Supply and
Display Control Beard, and

CFU Board) $11.00/month
B88-MCS -- 3,00 menth
28-1Mes - 3,00/month
88-4MCD - 4.00/month
83-8I0A —- 2.00/menth
88-3J0B  -w 2.00/month
88-510C - 3.00/menth
BB~FIO -- 2.00/month
88-ACR -— 3,00/month

Prices on cther squipment and
options will be arnounced in later
issues, Maintenance not provided
for customer-dasigned interface
without negotiation,

Requests for maintenance con-
tracts or inquiries about same should
be directed to Paul Van Baalen.

CONTINUED FROM PAGE THO

Example progrom demonstrating the use of LXI inatructions

Memory address and Octal Codes for the instructions have been ineluded for
those who wish to try the program.

Hemory Octal
Address Code Mnemonic Cxplanation

000 ool 1XI E Load immediate register pair B,C

a0l 377 B with 000 octal, C with 377 octal

002 Qoo

003 okl L¥I H Load immediate register pair H,L

oon 200 H with 000 octal, L with 200 cetal

00s 000

00F 165 MOV M,L Move contents of Register I to memory location
specified by registers H,L. In this case,
location 200 octal.

007 D43 INX H Increment H,L by 1

019 l6u MOV M,H Hove contents of Register H to Memory location
specified by H,L, In this case, location 261
octal,

011 ou3 I H Increment H,L

012 160 MOV M,B Move contents of B to Memory specified by H,L.

. Location 202 octal.

a3 ou3 INX H Increment H,L

oLy 181 MOV M,C Move contents of C to Memory.
Locatien 203 octal,

015 ou3 INX H Inerement H,L

ol6 165 MOV M,L Move contents of L to Memory.
Location 204 cetal.

0Ll7 63 JME Jump to Memory Address 000 octal and continue

020 oo execution. This will cause the computer to

021 000 cyele through the program until the STOP

switch is activated.

Upen examination, the following memory addresses should have the corresponding

data: (numbers are in octal)
fddress  Data Corresponds to:
200 260 Data lcaded into Register L
20) ooo Data loaded into Register H
202 0o Data loaded into Register B
203 377 Data loaded into Register €
204 208 Data In Register L after execution

of all the INX H instructions.

If a HLT instruction were used to replace the JMP instruction, the computer
would halt execution to wait for an interrupt to occur. This cen ba cleared
as previously described.

rdable computer.
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Altair Techrical hints

USING THE STACK

The stack is a portion of LE
the programmer sets aside for temp-
erary storage of data or addresses.
The stack is necessary for the pro-
per executlon of many instructions,
The Stack Pointer fs a 16-bit regis-
ter that specifies the address in
the stack that will be opevated upon.

To establish the stack use tha
LXI 5P instruction. The data byte
inmediately following the instruction
bas the least significant 8 bits of
the address, and the next data byte
has the most significant B bite of
the address. Tor sxample:

LXI Sp
077,000

sets the stack pointer
at-memory address
400 077 octal,

There are two basie operations
on the atack, the PUSH and the POP,
The PUSH Instruction moves the con=
tanta of the specified register palr
into the stack. The first register
of the specified register pair goes
into the stack at the address in the
stack pointer minus 1 and the second
register at the address in the stack
pointer minus 2. The stack pointer
is then decremented by 2,

For example:

PUSH D with the stack pointer
at 077 cetal would move
the contents of vegls-
ter D to memory address
076, E to 075 and then
set the stack pointer
to G75.

The POP instruction is the re-
verse of the PUSH. So the content
of the stack at the address contain-
#d in the stack pointer is moved
into the sscond register of the spe-
cified register pair. The content
of the atack at the address contain-
&d In the gtack pointer plus 1 is
moved into the first register of the
gpecified pair. The stack polnter
i3 then incremented by 2.
for example:

POP D with the stack pointer
at 075 octal would move
the content of 075 to
register E, 076 to reg-
Ister D and then set
the stack pointer to 077.

In addition to these instructiens
the stack pointer may be operated on
by many of the register pair instruc-
tiens. .

When programming vemember the
follawing:

1) If an instruction requires a
stack for proper execution be

--CONTINUED ON PAGE 7--

Unpdated Priies ILict

MITS ALTA R 8800

PART NUMBER DESCRIPTION

Gompylers, Terminals & Line Printer

8800 Allair 8300 Comoutar
COMTER 41 Tarminal w/Bulllin Audic Cassatte 110
CT.256 Comter 256 Terminal
CT-256 Comter 256 in Aluminum Suilcass
CT257. 8 or 9 Pages 2 3 or 4 for GT-256
¢T-80% GRT Terminal
&-vLCT Low Cost Terminal
64-80LP Line Printer & Controllar. 110 thari sec
88.7TY Telelyps ACA.33 .
Memory .
88-MC5 256 words memory-Exp 1o 1K with 88-MM
83-MM Adds 756 words 10 §3-MCS
B3-1MCS 1K Static Memory
B3-4MCD 4K Dynamic Memory
88-DCOD Dis¢ Caniroller. 1 Disc Drive & Mulliplaxer
B8-DI1BC Disc Drive in cablnst with added Mulliplaxer
88.DMAC Dirsct Memory Actess Conlrolier
48-DMAE Direct Memory 1/ Chanhet.-Exlernal
88-DMAI Direct Memory 170 Channel-|nternat
88-ACR Audio Casselle Record Intertace
410 and Expansion Devices .
£0-P10 Paratlel 10 ..
88-5104 Serial 110 RS-232 compatible
685108 Serial 1/0--TTL -
BE-S10C Serlad 1/0--ITY :
"BB-EC Expander Mother Board (adds 4 slols tg 8800)
68-EBC Expandar Cabinet (add’l case, PIS, e, Tor 18 slois)
BE-EXC Exlender Card
Miscalianeouy
f8-v1 Veclored intarrypt
88-RTC Real Tima Clock -
B3-ACG Allalr Cyciops Camara
83-CCC Camera Controlier Card
88-KB ASCHI Keyboard
88-320U A2 char Alpha/Numeric Display
BS-PPCE Prolotype P.C. Board
88-FAN Conling Fan
a8:2508 Pr. Connacrors--1 each 7325-DB25P & § + cover
MS-416 MitStope--4 channel scope
PROM

B-PMC PROM Memary Card
E5.PROM PROMS

o PROM Pragrammer Card
Suggasted Syatems

System &

1 ALTAIR Bagle ) Prica
Leas Pigcount
YOUACQST

" ALTAIR Extended Bask Price
Leas Discount
YOURCOST

n ALTAIR DOS/ Basic 111 Price
Leas Discount

YOQUAGCDYT

W ALTAIR Extended EngriAcetg IV Price
Loy Dhcount

YOURCOST

$500.0¢
500.00

+ BK mamory, 110
BASIC

EXT, BASIC 750.00
Dos 500.00

Package 1
I

L nia
User's Graup 30.00/yr. Free with 8800

Miscellungous Parts

(A 3 Chip Package {Micropmcessor & z memory}
()] Sal & P.C, Boards

{1 ea. CPU. Exp.. Memory & Front Fansl}
©) PIN 83-CPU Complete GPU Board

With Minimuem Sysiem;

PRICE LIST

DAYS
KIT ASSEM DELIVERY

$ 43900 § B21.00
8000 920

.00

745.00 08%.00
- 965.00
95.00 105,00
te0 TBD
129.00 188.00

L150.00 1.875.00
1.500.0¢ 1,500.00

103 D0 134.00
53.00 61.00
176.00 200.00
26400 13800
1.460.00 1.980.00
1.180.00 1.600.00
98.00 149.00
126.00 188.00
123.00  183.00
128.00 174 00
82.00 14.00
19.00  138.00
124.00 14800
124.00 146.00
18.00 .00
00 485.00
§7.00 83.00
12800 179.00
53.00 84.00
35.00

S7.00  B4o0
16.00 20.00
100 1.0
122.00 180,00
76.00 128.00

57.00

—~ §5.297.00

2,383.00 2,886.00
42300
4.068.00 2,481.00
295000 3,531.00

72500 -T25.00

A26.00 2,808.00
374.00 7,040.00
300,00 -1,300.00
.OT4.00  §.649.00

2,
8
1
5,

10,002.00 11,885.00
2150000 -1,540.00

.502.00 10,483.00

222 23832

3

120

Free Binary {on tapes $30.00)
15.00

+ 8K memary, 10 & lerminal
+ 12K memory, 10 & terminal  150.04

{Fareign--add $5.00 airmall pasiage}

$250.00 -

23.00 -
31000 180.00

"0
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**Manuals - Terminal CT-258

Cperators 3 6.50

Asgsembly 10.00

Theory of Oparation. Schamatics % Trouble Shagling 10.00
**Manuals - Altair 8800 Compuler

Oparalors .50

Azsembly .00

Theory ol Gperalion Schematics & Trouble Shooling 2.00

One year up-date to theory manyal 10.00
*Manuals - Peripherals

Combination Operators & Assembly (each) 5.00

Postage & Terms

~ Terms Cash wilh order. Mastercharge or Bankameticara
- Pogtage 8 Handling:

1} Add £8.00 each for Terminal, Computer. Line Printer. Taletype and Disc

2) Add for Peripherals:

12l 0- vt orderect with computer

b} $3.00 il ordered zeparaiaty
3) Add $1.00 postage for Chip Package & P.C. Board Set
4) Postage intluded in price ¢/ manuals

) Canada. Hawaii & Alaska. postage charges sublecl 10 quotation,

(" Yote:  Basicunithasasiois available, one of which is uSed un with GFU Board. YWhen ordfaring mora
then 3 added periphorala. added B&-EC required for sach 4 peripherals.

1""iNote:  Manuals sre inclyded at no_cost with purchased units.

Prices, specifications and delivery subject to chamge.

People’s Campurer Company is a not-for-profit corporation.
The newspaper is ahout recreational and educational uses of
computers.. .. camputers for everyone. P C Cis published
five times (und sometimes more) during the schoal year.

Subscriptions begin with the first issue in the Gall.  Single
sulweriptions are $5.00 for five issues ($6.00 ourside US A
sent surface miail, 812,00 sent airmail),

* Special offer exprrr hme 30, 1975,
t Sorry, we are out of Vol | No.5 and Vol I No. 2.

peapLE®

lQ'der Form — — = = e —— —
i one year regular subscription '74-'75 $5.
;EgPLgoi g?gPUTER COMPARY ] two year special offer* subscription '74-'75.'76 38,
ENL IA 94 | ) back issues: Vol | Nos. 1,2,3 4% 32,
MENLO PARK, CALIFORNIA 94025 back issues: Vol. 11 Mos. 1,3,4,5 64 54
drawing by Nancy Hertert i Enclosed is 2 check or money order for ___ made
payable to People’s Computer Company. CH-4-75
| g
[Name __
) Address

CONTEMUED FROM PAGE STX--
USING THE STACK

sure to provide it. (For ex-
ample, the stack is necessary
when using subroutines.)

2) There should be a POP instruc-
tion for every PUSH instyuction,
(The stack Is for temporary
storage. )

3) The stack pointer moves down
through memory as data iz added
to the stack and back up as
data is removed. Be sure to
ailow sufficient memory far the
maximm possible requirements
of the stack.

ATTENTION KITBUILDERS

There are U holes on soeme of
the pisplay Contrel boards which
have been driilled cut to accommodate
a heavier gauge wipe, This means
that yau as the kitbullder will have
to solder the wire on both sides of
the board to assure power and greund
get to the necessary places, The
holes involved ape labeled
AC 5W, GND and (+8V),

A TALKING COMPUTER???

one of the most obvious problems
in programming a computer to listen
and comprehend the spoken word is
that a computer cannot see the situ-
ation. The way in which something
i said, the gestures and expressions
of the person saying It has great
bearing on the meaning.

There Is a program, the GENIE
program, which has successfully
taught a compliter to take instrucs
tions in ordinary langusge. OfF
course, the vocabulary is rather
emall, but the computer has a 90%
chance of cemplete understanding,

According to Edwnd C. Berkeley,
the editor of Computers and People,
there are five critera for success-
fully programming a computer to

understand spoken language. These
are:
1. Recognition of a Framework

of a sentence,

2. Recognition of synonyms
and word groups.

3. Understanding of context.

4. & vocabulary ef 300-500
words,

5. variation in the way some-
thing has been stated,

Berkeley further claims that
each of these criteria have been met
in seperate programs. That combin-
ing them In a single program is not
Far away.

A talking computer? It's some-
thing to talk about,
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QandA

Q. What do I n2ed to hook my
Southwest Technical Products CT1024
to my ALTAIR?

4. You need a CT-S serdal in-
terface from Southwest Tech and
& 5I0A interface from MITS,

Another possibility that we
believe will work i=z a BE-PIO
from MITS and a CT-L parallel
interface from Southwest,

Q. What de I do about a shopt rou-
tine or subroutine that deesn't do
what I want it to?

A, Send it to our service desk --
we won't rewrite it for you but we
will tell you what you are doing
WIONE .

Q.  What kinds of hardware problems
have you been ewperlencing with the
88007

A.  The problems at this point have
been only in kits and have been pri-
marily sclder bridges and cold solder
joints in the ground or power cir-
cuits.  Point of Interest: Of 1000
units in the field, only 13 have
been returned to date. Five of these
have been at the request of the re-
pair department to investigate
potentially sericus problems.

P.3. They weren't serious,

Q. How many optioms can I put in
my ALTAIR B300 before T have to beef
up the power supply?

A.»  There are 16 slots in the basic
chassis. One of these is taken up
by the CPU board. The other 15 can
be filled in any manner {memory, I/0,
ete.) to satisfy the user's require-
ments.

Q. How do I use the sense switches?

A,  Bense switches are inputted to
AREG Dy an_ input 303 from DEVICE 377,
After this the data may be manipu-
lated in any fashion that you choose,

G, What does MITS have in the mill
as a mass storage device priced be-
tween the Audio Cassette and the
Floppy Disk?

&, We do have a mag tape system in
the planning stages right now, and
will be arnouncing more on it in
future newsletters.

Q. How can I contact other Users
Group members?

A If you will send a letter to
Barb authorizing her to publish your
name to other users, we'll have
these names printed in future news-
letters.

MITS/5328 LINN N.E./ALBUQUERQUE, NEW MEXICO 87108

Q.  When am I going te get more
information on the floppy disk and
line printer?

A, Look at the "New Products" page
in this newsletter. (page Y4)

Q. I've seen bits and pieces about
software available For the 8300.
What's the full story?

A.  See page 3 for software details
and prices.

ALTAIR CHECKOUT PROCEDURE

1. BEFORE APFLYING PCWER VISUALLY
(WITH THE AID OF A MAGNIFYING GLASS
IF POSSIBLE} CHECK POR SOLDER
BRIDGES, COLD SOLDER JOINTS, BROKEN
LANDS AND/GR WIRES AND CORRECT ORI-
ENTATICH OF COMPONENTS, 97,37u52%
OF ALL FATILURES CAN BE CAUGHT DURING
THIS STEP. .

2. With the pluggable boards out
of the machine, power it up and
check the terminal boards for the
proper input voltages.

Check the bus for +5 volts {pins 1 &
51}, +1§ wolts {pin 2), -15 volts
(pin 52), and ground (pins 50, 100).
With the boards cut these should
reach as follows:

(Use negative side of power supply
elactrolytic capacitors as ground.)

is prutecled; 107 It is, push the
PROTECT-UNPROTECT switch in the
unprotect position,

4, Now you can check out the dif-
ferent switches and indicators. All
address switches should be in the
of f positien. Eold the RESET on--
you should have all the status lights
off and all data address lights on.
¥hen you release the RESET switch,
all the address lights sheuld go off.
The MEMR, M1, WO, WAIT lights should
be on and whatever data there is in
location 0 will be displayed in the
data lights.

How to check the lights and
switches for proper operation, turn
each address switch on one at a time
and make sure that the'corresponding
addregs light comes on when EXAMINE
switch iz operated. What you are
doing here is checking for obvious
shorts inm the address bus area so
only one switch should be on at a
time.

The data 1ights should be
checked in the same fashion. Only
use the lower 8 switches and the
DEPOSIT switch to check these.

Checking the EXAKINE NEXT and
DEPOSIT MEXT is fairly simple. Just
keep pressing them and observe that

Pins 1 £ 5) +10 VD¢ the address lights count up binarily.
Pin 2 +20 ¥DC ¥y approx.
Pin 52 =17 ync Make sure that FROTECT switch
Pins 50, 100 -0y turns on the Proteect Status light
MITS . T
P.0. BOX 8636 .5, POSTAGE
ALBURUERGUE, NEW MEXICD 67108 PAID
PERMIT
Mo. 572

How check that none of these voltages
are seen on pins adjacent to the
above checked pins.

BOTE; 1IN NO CASE REMOVE OR INSTALL

ANY BOARDS WITH POWER ON,

3. After powering the machine dewn,
install the boards and check the oute
put of the voltage regulators for

+5¥DC.  Also check the output of the

12V zemer on the CPU hoard For +12VDC.

Assuming everything abowe is
kosher, you should now power the
wachine down; install the CPU plug
and power it back up. The machine
comes up in an undetermined state,
s0 what you do is held the STOP
switeh in the stop position and give
‘it a RESET. Then check to see if it

and that UNPROTECT turns it off.
With the PROTECT on you shouldn't be
able to change the contepnts of mem-
oy with DEPOSIT or DEPOSIT NEXT

(or instructions either).

Now you're resdy to try a pro-
gram, Use the one in the Operater's
Manual on pages 33-38. After you
load everything in be sure to RESET
so that you start from LOC 0. SINGLE
STEP through it first to check out
the SINGLE STEP switch and then run
it. Every time yow stop it to exam-
ine the results be sure to RESET
prior to restarting.

PHONE (505) 265-7553



MITS UPGRADES
ALTAIR 680

Az with the Altair 8800, custo-
mer demand for the Altair 680 has far
exceaded MITS' expectatioms. As a
matter of fact, the Altair 680 may
very well sell as well as the Altair
8900, Due to this demand ard to de-
lays in initlal shipment, MITS has
decided to lmmediavely upgrade the
Altaip 620 to its second gemeration
design. This means that the Altair
E30 will new include the following
items at no additional cost:

1) PROM womitor, 17024 PROM monitor
<hlp programmed seo that you can
immediately load and vun paper
tape object programs such as the
text editor and assembler (see
below}.

2) Asynchronous Communication Inter-
aca Adapter (ACIAY. Lows the
machlfie to transmit and receive a

character at a time rather than
ong bit, MWinimlzes software

needed for I/0 routines. Contains
cryzeal clock for bawd rate syn-
chronization. User-selectable
for RS232, Baudet, TTL, 20ma or
60ma current loop. Baud rates of
110, 150, 300, 1200 and 2400.

'3) A _twe pass resident assembler and
Text editor will be available for
assembly language prograwming.
This software is eompatible with
Motorela's format for assembly
language programs, text and object
files. BK bytes of memory is re-
quired to run this package. The
assembler produces a full assembly
listing on the second pass, in-
cluding the hex codes for the lo=
cation counter and the instruction
mnemonics. A symbol table listing
is also produced, The text editor
has full capabilities Ffor text
editing, including line insertion,
printing, deletion and medifica~
tion; as well as commands for
changing one string of characters

VOLUME ONE ISSLE SEVEN
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ALTAIR CONVENTION
SET FOR MARCH 27-28

The First Annual World's ALTAIR
COMPUTER CONVENTION has been defin-
itely scheduled for Saturday and Sun=
day, March 27 and 2% at the pew NITS
building in Albuquerque, New Mexico.

In addition to many demenstra-
tions and the offfcial unvailing of
the new Altair 8400B (see Ld Roberts'
colubm)}, there will be at least 4
pregrams presented during this week-
end. These programs include a pre-
sentation of the new MITS Traveling
Seminar, a seminar conducted by MITS
engineers and software writers, a
meeting of the Altair User's Croup,
and & seminar on the home computing
field in general,

This last seminar will feature
same of the leading persenalities in
the home computing field. Included
are Larry Steckler, technical editor
of Radio Electronics, Carl Helmers,
editer of Byte magazine, Art Childs,
editor of Interface magazine, David
Ahl, publisher of Creative Computing,
Ward Spaniol, president of the South-
ern Califernia Cotiputer Seciaty, and
Terry Silver, also of the S£0S.

The conventicn will be free to
all out-of-towh guests, For more
information, read Barbara's solumn
and also see the ad in this issue.

to ancther and for searching the
text buffers for a particular
character string.

4) A BASIC interpreter Is under
Jevelcpment wEIcﬁ will be cowpa-
tible with the BS00 8K BASIC
interpreter,

Although delivery dates will be
set back by 30-60 days, the upgraded
version will give Altair 680 users a
let more computer for their money.
The features that have been added to
the upgraded version will greatly en-
hance the design and capability of
the 880 as it was First intrcduced in

Computer Notes, October, 1975,

for the hobbylst, the Altair 680
is stik) the lowest-priced, most ver-
satile kit of its kind. For indus-
trial dedicated-program applications,
the Altair 680 “turn-key" mcdel of«
fers reliable computer power at a
compact size and ¢ompact priee.

For those of you who haven't
been intreduced to the Altair 850
yet, you'll want to check the Fallow-
ing specifications:

- Parallel 8-bit word/16-bit address
processor
Built-in 1K RAM
Built=in pravision for 1K PROM/ROM
Built-in I/0 port
Case sige; 11 1/16" wide

11 1/16™ deep

& 11/16" high
Space for up to % boards
72 executable machine inmstructions
(variations up to 197)

5au5 kit
$420 assembled

- Price:

IN THIS ISSUE...

Barbara's column

Ed Reberts Rambles - - -
Teletype Prices Slashed!
TV Dazzlep - - = = = - -
Cyclops Camera

New ALTAIR LK Static!-
Software Wipners - - -
Software Hotes - - - -
Fackage I Revisitad~ -
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Aocoroms the Editor's Deslic

by David Bunnell

¥oving, Moving, Moving

This morning I went over to preduc-
tion to talk to one of the techni-

cians and production wasn't there.

Seems that the move is on.

Working at MITS this past year has
been quite an experience. In Jan-
uary of 19756 we had 20 or so employ-
ees and occupied twe bays in the
Cal-Linn Building and it seemed
that we had more than enough space.

Well, the situation now is that we
occupy several bays of the Cal-Linn.
If you're in engineering and you
need to talk to someone parsonally
in softwars, you have to ge out the
front door of MITS, walk some 300
feet to the end of the building,
turn the corner and it's the last
door on the right. This iz a plea-
sant little stroll when the weather
is nice and a miserable mad dash
when it isn't,

The plan is this: production, ship-
ping, repair and the stock room all
will move during the third week of
January. The rest of MITS will move
during the first week of Tebruary.
Hopefully, while you're reading thie
Lssue of Computer Notes I'm sitting
in my new oFffce. (Admiring the de-
cor, ne doubt.)

The New Building

I took my first towr of the new low
cation last week, and I must say it
was jmpressive.

As a good journalist, I should be
able to repert to you the total
Square footage and other such per
tinent statistics (how high the
eeilings are?) but unfortunately I
forgot to ask anyone.

Let me just say that compared to
where we are now, the new place is
huge. And the nicest thing about it
iz that the building was actually an
empty shell so we were able to design
all the offices, production reons,
etc., to correspond to the work flow.
This means that we should be able to
double and triple our production dur-
Ing the pext few months.

The new MITS building, as reponted
in the last issue of ¢, N., is lo-
cated by the Albuquerque Airport at
2450 Alamo SE.

Latters, Phone Cails

Tou can begin addressing your cer-
respondence to MITS at 2450 Alamo
SE, B7106. Actually, it woa't
matter too much ag HITS will be
receiving mail at the o0ld address
for sevaral months to come,

48 for phone calls, the 505-265-
7563, 262-1951, and 262-1952 pum-
bers will be transFerred to the new
building. We will alsc have a new
rotary number which will ba anncunced
in the next jssue. People <alling
The Agency will be notified of the
new number by the operator.

This Jssue

This issue of Computer Notes has a

new products slant.” The Teletype
offer, the new Altair 4K atatic,
hints about the Altair 860CB, up-
grading of the Altair 680, the
Cyclops Camera, and the TV DAZZLER--
looks like an exciting year for
Altair users,

We did try to have the January
isgue out by Jamuary 0. Obviously,
we didn't make fit. Oh well, next
month,

Anyone interested in forming ® com-
puter club In Tenneases, pleane con-
tact Kent Kersten, 713, Ronnie Ed,,
Madigon, TN 37115

Anyone interested in Joining the
Canadian Computer Club should con-
tact Mr. G. Pearen, B61 llth Street,
Brandon, MB, Canada {204) 725-1079,

IBN 5100 USERS CLUB: Physician with
5100 would Iike to correspond with
anyome in the health care field who
is interested in using the 5100 for
CAT applications, e.g., patfent edu-
cation. T would be willing to ex-
change documentation in BASIC or
AFL and/or start a 5100 USERS CLUB
specifically oriented toward medical
applications. Write:

Richard E. Easten, M. D,

$541 Parliament Drive

Suite 104

Ya. Beach, VA 23u&2

or call: (804) 490-012y4

Anyore interested in forming a Conpu-~
ter Group in the Albuguerque, New
Mexico area, please contact Gary Tack,
P.0. Box 866, Corrales, NM 87048,
{505) 898-7537.

USERS GROUP NEW:

1
Barbara Sims

SOFTRARE LIBRARY PROCRAMS

We are getting more and more an-
tries to our software contest each
month. It has been supgested by one
of cur contributors that we ask you,
the users, what type of software pro-
graps you would like to see in our
Tibravy. If you have requests that
you feel would be of general inter-
est to many Altair users, please droj
Mme a card and I'll put your software
pProgram suggestions in my column nexi
nonth.

COMPUTER NOTES

There have been many requests
Pecantly for back issues of Computer
Hotes, I regret to say we have only
4 limited amount of back issues, and
are complstely out of fssues 1, 2, &
3.

ALTAIR CONVENTION

A date of March 27 & 28 has been
set for the Altair Convention. Tweo
hundred rooms have been set aside at
the Airport Marina Hotel for the aon-
vention. One hundred of these rooms
have already been reserved by the
SCCS (Southern Califormia Computer
Society), which is chartering a plane
to bring approximately 200 members.
Rates for the remaining 100 rooms
are $20.00 for a single oecupancy
and $24,06 Ffor a double occupancy.
These rooms are available for Hanch
26=28. If enough people respond, we
plan to reserve yooms in ancther
Albuguerque hotel. Our new plant is
located within walking distance of
the Albuquerque Internattonal Aip-
pert and the Airport Marina Hotel.

MITS will not accept phone re-
servations for the Altair Conven-
tion. All reservations must be mads
on official forms mailed to all mem-
bers of the Altair Users Group. If
you need space for demonstrating
your eguipment, you must peserve this
space through our official forms also.
If you have not received an official

—CoNTIINED PAGE Six—
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Ramblings from Ed Roberts

PRGBLEMS:

The major problem this month is
the Repair Department. There is
still a significant delay in cycling
units that have been sent in for
repair, The cycle time has improved
considerably over the past few months,
but we still have g long way to go.
Delivery of standard products has
improved enormously in the past three
montha, but we are still a long way
from achieving the desired 24 hour
turnaround. The recent holfdays have
caused a perturbation in deliverjes
which should be smoothed out during
January. During the last half of
January and the first half of Febe
TUATY We are moving and this will
slow some things downm.

POLICY CHANGE:

1 mentioned in a previous
tolum that we would not pre=anmounce
products, I am changing that policy
to this extent. We will contimue not
to nationally advertise new products
uatil they are in preductior, but we
will announce and discuss some of the
up-coming producta im Computer Notes.
This change is a result of the large
number of inquiries and eriticisms
from customers concernimg this policy.
Apparently, the pre-release informa=-
tion iz needed by many Altaix osmers
for their long~term system planning.
Therefore, where feasible, we will
provide preliminsry information on
new products that have not been
formally announced. This information
will be for planning purposes only
and may change as the product gets
closer to productiom.

TELETYPS;

I pexsonally consider the new
Teletype T.M. offer to represemt a
major breakthrough for mamy Altair
owmers. You can now own a new Tele=
type which is warranteed by Teletype
Corporation for a price less than
the price of a good used Teletype.

CRT and telated terminals are
certainly useful for maay applica-
tions, but ultimately aimost every
application requires some sort of
hard copy device. The Teletype is
unbeatable from the standpoint of
price and reliability. Due to the
allocatlon arrangement with Tele-
type, you should get your order in
as quickly as possible.

POWER SUPPLY:

1 have received some questions
concerning my comments about power
supplies in last month's Computer
Hotes. The teotal 8Y transformer
current gvailabla in a basic Altair
ia approximately 10 amps, Approxi-
mately 2 ompa are available for the
front panel and this ia supplied hy
a separate transformer. The bus

transformer is rated at 8Y and & anps,
but as I stated last month, we feel
that with a & emp load on the bus
power ‘supply the voltage margina are
less than desirable and, therefore,
we use a higher voltage bus trang-
former in systems with wore then & or
5 cards. There are some users who
actuably get as much as 11 amps out
of the basic Altair power supply,

but this clearly represents an ovex-
load to the transformers and the
systems voltages have to be marginal.
As atated {n the previous articte, if
you have purchased six or more cards
from MITS, we will supply you with
the highet voltage transformer and
mod kit at mo cost, If you haven't
bought six or more cards from MITS,
¥ou may purchase this kit for $43.00.
If you wish te purchase this mod kit,
order kit 88-PSM.

850081

We have received many questions
about the new Altalr 8800B, Let me
give you a thumbnaill summary of some
of its features and capabilities,

The 3800 is an entirely new
Altair, the control and display pan=
2ls are an entirely new design and
contain PROM memory. The power
supply supplies 1§ amps unregulated
at & volts and the + 18 volt supply
will provide up to § amps.

The GPU uses all the latest 1C's
for processor control, €.g., the
clock widih L1s crystal controlled as
well as the frequency. The output of
the MPU is buffered by bidirectional
Schottky buffers. The front panel is
loglcally fsolated from the system
bus by an interface card, The inters
face card and front panel are connecte
ed by pluggable ribbon cables. The
syatem bus has 8 slots each with a
full 3/4" center. The front dress
panel i3 a four color laminated Mylar
and aluminum panel which Ls back
lighted by the indicator LED's, The
front paunel switches are still high
quality toggle switches, but the new
switchea have longer, fiat handles,

Most important are the new
functions available on the front
panel.

Accumulator Functions:

1. Display accumulater - dis-
plays contents of accumula-
tor.

2. Depasit accumulator = depo-
sit data swivch register
inte accumulator.

3. Output accumslator - output
accumulator to address on
front pamel.

4. Input accumnlator = inmput to
accumulstor from address on
front panel.

Slow:

This is a new functien which
allows the processor to be single
stepped at a rate of 32 instructions
per second.

The wser can redefine the front
panel functions by simply re-pro=
gramming the Front panel PROM and
creating a custom front panel for
special applications. Probably the
most Iwportant thing absut the 8800B
is the fact that cxisting Altair
owvmers will be able to purchase a kit
from HMITS to upgrade their existing
Altair to a B at significantly less
cost than purchasing a new machine.

The B&00B is » purist machine,
for example there are not any single
shots anywhere in the nainframe, all
front panel lines are felly buffered
from the rest of the bus, special
Schottky noise reduction techniques
are used threughoutk, etc, Next
month's Computer Hotes will provide
an in~depth article on the B800B,
Volume production on the B wilk
begin in late February. If you would
like to reserve an 380CB or an 8800B
update kit, pleaze send a noke to
Batbara Sims. Pricing infermation
will not be available uncil mid
February.

FEBDBACK:

Your: letters to me are extremely
valuable, please continua to ler me
know your thoughts.

DISCOUNTS:

We have in the past offered
automatie discounts to customers who
have previously purchased MITS
ptoducts. In the future this policy
will ba further expanded to make sure
that in addicion to the many, though
sometimes incangible reasons you
should purchase MITS products such
as software, maintenance support,
single source system responsibility,
etc., the price advantage for a
total system from MITS will be
significant,

Highest regards,

Fe
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FAST DELIVERY

TELETYPE PRIGES SLASHED!

MITS has cencluded an agrecment
with Teletype Corporation that will
allow Altalr owners to purchase an
ASR-33 Teletypa from MITS for $500
less than the current MITS price.

Beginning in April of this year,
Teletype Corporation will set aside
4 monthly allotment of Teletypask
for Altair ownars, As long as orders
do not exceed this allotment, de-
liveries are expected to be made
within two weeks of receipt of order.

CLASSIFIED
ADS

FOR SALE: IBM F0OU Computer Syetem
(b tape drives, 36 bit word, 32K core,
line printer, card reader, all set

up manuals, working condition)$50K;
Textronlx scopes, models 509, S11AD,

512, 517R, 551, Contaet: Bruce Blaving

1600 E. Missouri Apt. 2, Las Cruces,
New Mexico 88002 (505) 646-4239

FOR SALE: Soutbwest Techniesl Pro-
ducts CT-102%, Mainframe board with
inatalled IC sockets, IC's, capaci-
tors, and resistors. Less plug &
sockets for plug=in cards, Me
bosrd with inatalled IC socketz and
by-pess cspacitors. Serial I/0 in-
terface board completed board with
SWIP set band rate. For informa-
tion eall or write: Larry Belmontee,
Jr., 1762 Vale St,, Corpus Christi,
Texaz 70416 (512) 853-4623 Home, or
{512) 853-9086 Altair's Commuica-
tion Center, .

FOR SALE: Tally Reader and Punch
Combinatlion-Model %20 and u24,
used, goed conditien. %150.
Contact: L. F. Carbaugh

PO Box 35¢

New Cumberland, PA 17070

TOR SALE: Octal Pad of 100 sheets
at $2.25 per pad, plus 45¢ postage
and .13¢ California sales tax, if
applicable. Also included in the
offer are one "Address" and "ASCII®
table with each order. C(ontact:

Ron Santore

1987 Huasna Dr.

San Luis Obispo, CA

ELLI

NEW COMPUTER. $TORE!

Coming Soon-=COMPUTER LAND
Delaware Valley's comprehensive
computer store., (NJ, PA, DEL. arca)
Located at: 1229 Barrowdale
Rydal, PA 19046 or
PO Box 225,
Ft. Washington, PA 19034

For its part, MITS will process all
orders and will provide the interface
electronics. The interface which
fits ineide the Teletype will con-
sist' of one PC board and a small num=
ber of components. It is very easy
to assemble. All interconnactions
will be mede with Melex connectors.
These connectors come preassembled
on the interface cables.

The MITS TTY intarface kit will pro-
vide "online" and "local®™ operation;
20 milliamp curprent loop Interface
electronics, and power supply elee-
tronics.

There are three options being made
available under this agreement.
These options are:

(1) Telet inter only {all op-
tions Include TTY kit). This
is Ldeal for customers who have
a keyboard and an audio-cassette
interface (or a COMTER II).
Provides economical hard copy
printout.

(2) KSR-33 Taletype. 20 mA current
loop Teletype, Same as ASR-33
Teletype without a paper tape
reader and punch, For customers
with audioc-cassette interface
whe need an input device and
hard copy cutput.

(3) ASR-33 Teletype. Same as KSR-33
with paper tape reader/punch.
The Teletype machine will be shipped
directly from Teletype Corporation
to the gustomer while the interface
will be shipped by MITS to the cus-

tomer. This interface fits inside
the Teletype machine and it should
not be confused with the interface
beoard needed inside the Altair 8800.
Tc connect an Altair 8800 to a Tele-
type, you need an SI0-C interface or
a 28I0 interface board. These are
not included with the Teletype.

PRICES: Discount

Regular Customers
BE-TYR - - - - - gSSQ 3623
{Teletype printer and MITS TTY kit)

BE=TYK ~ = = = =§769 8729
(KSR-33 Teletype and MITS TTY kit)

BB-TYA - - - - - $1,019  $969
(ASE-33 Teletype and WITS TTY kit)

NOTE: MITS discount customers are
those who have purchased $1,200 or
more worth of Altair equipment.

*Taletype is a registered trademark
of Teletype, Inc.

DIENCLOSED IS CHECK FOR

SPECTAL TELETYFE ORDER FORM

HASTER(HARGE NUMBER

R BANK AMERICARD.
INCLIDE 23 FOR POSTAGE AND HANDLING

a

{138-TYR TELETYPE PRINTER ANL MITS TTY KIT

[384~-TYK KSR-33 TELETYPE AND MI7S 7TV KIT
48-TYA ASR-33 TELETYPE AND MITS TTY¥ KIT

a
TIPLEASE NOTE THAT I AM A MITS DISCOLNT CUSTOMER

STATE & ZIP
MITS/2450 ALAMO SE/ALBLUGLERQUE. NN A7M1L

g |

ALTAIR CONVENTION
MARCH 27-28
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Fust how much 33
longer will the model
be around?

The moment economy,
reliability and versatility in data
communications go out of date,
the model 33 will become obsolete,
But the more we look at today’s
business and economic environ-
ment, the more it seems the
model 33 will live forever.

Because where else can you
get so much for so little?

When the model 33 was first
introduced, it was a bargain.
Today, it’s still a bargain. But its
hardly the same machine.

We've got a team of engineers
assigned to the model 33 and
their job is to keep making it
better. Every year, they come up
with a number of new features
and improvements. Some
improvements make the 33 more

For moes inlormation
Telatypm Corporalion, Dept.

dependable and versatile. Others
make it easier and more
economical to manufacture.

Because of these chunges,
the model 33s we're building
today are standard-duty terminals
instead of light-duty units. And
our manufacturing changes have
enabled us to stay ahead of
rising costs.

Since we feel the model 33 is
going to be around for a long,
long time to come, our parts
support, quality service and
continued product improvement
programs are as strong as ever.

It takes more than
manufacturing facilities to build
the terminals Teletype® Corpora-
tion offers. It also takes
commitment. From people who
think service is as important as
sales, In terminals for computers
and point-to-point TELETVEE
comnuinications.

mmlﬂmpoop&

o Talsirps . erie o call: TERMIHAL €
Tell BeE Ty Mol Eich: Iimors SOBIC. Pyt S40 0
Taliars e 0 trademut Heqlitered in




Altair Equipment in
the Nation’s Capitol

Altair computer power yas
brought to the riation's capitcl
on Hovember 15, 1375 with the
opening of MICROSYSTEMS, one of
MITS) newsst authorized dealers,
Located ar the edge of the Capitgl
Beltway in Springfield, Virginia,
MICROSYSTEMS is only minutes from
the nation's capitol, dational won-
uents, and the Fentagon,

Headed by Russell Banks, the
MICROSYSTEMS organization sells,
sarvices, and supports the full
Altair Computer line. Mp, Banks
and the other membars of the NI~
CROSYSTEMS team are all seasonad
computer professionals with many
Years of hardware and software ex-
perience in business, scientific,
and automation applications using
mini and miero computers, They are
especially qualified and intereated
in providing turnkey systems using
Altalr components in a variety of
applications.

MICROSYSTEMS operates out of
a sulte of offices at 66054 Back-
1lick Road in Springfield,’ serving
not only the nation's capitol, buy
Maryland, Virginia, and the miadle
Atlantic states. The HICROSYSTENS
officas have bean eonfigured into
4 showroem, office, repaiv and lab
facility, and a meeting/training
room. The latter area is the home
of the local Washington Area Altaiy
Uzers Group which invites all local
or viziting Altair pwners on pros-
Pective owners to theip regular and
informal Bet-togethers where they
exchange hardware, software, and
application ideas.

The MICROSYSTEMS grand operning
coincided with the HITS semlnars in
Baltimore and Washington with Mp,
Banks being introduced to the at-
tendees by the HITS "yan Man,™ Mike
Hunter. Referring to the capacity
crewds and keen interest at the sem-
inare Nr. Banks indicated, "The res-
ponse has been nothing short of fap-
tastic., We are very happy and proud
to be a new part of the Altair team.
The large round of applause givem at
the end of the Washin on Seminar by
the 126 perscns atten ng was just
one of the many fabulous indicaticns
of the enthusiasm for the Altair
Line and the great MITS support.
Many oF these pecpla came to our
grand opening the Esllouing day,
and many are now Altair awners."

In addition to the Altaip line,
HICROSYSTEMS iz now atocking com-
Puter-related publications and parts
and dccessories of interest to the
Altair user. The MICRDSYSTEMS or-
ganization is geared up to handle
both the commercial profassicnal
4nd the hobbyist, TIf ¥ou are inter-
ested in an Alrair system, adding
components to an existing system
or hardware and/ox software support
and engineering servicea, see them
it thelr Springfield showroom, op
2all them at (703) 569-1119.

FacE Two

Form by January 39, please call our
office, and one will be mailed to yau
immediately. Official reservation
forms must be returned no later than
February 23. Any received aften that
date will not be assured of TOOm re-
Servationa or demonstrarion space.

Some highlights of the Altair
Convention are listed helow:

=--Program of speakers who are noted
in their field. Speakars that are
Presently achaduled inclyde:

1. cCarl Helmers, editor Byte
Magazine will speak on the "The Trends
and Applications In the Hobby Fieldh,

2. Larry Steckler, technical
editor Radio Electronics, topic for
8paech unknown at present.

‘3. pavid Ahl, publigher Crea-
tive Computing has tentatively agreed
te speak on "Kit Building in Schools

Vil -
:l::'e..Rnle of the Computer in Educa:

% Two members of 8CCS will be

speaking.

USERS GROUP NEwS

—-The new MITS Mobile Seminam pro—
gram will be presented Friday night,
Harch 26, For early arrivals. The
presentation will be conducted by
Mr. Pat Ward.

~+-A4 second seminar will be pre-
sented by HITS on Saturday tc cover
all Altair products and software.
This seminar will he conducted by
MITS engineers and seftware writers.

~--Users Group meeting to discuss
programs you'd like to see in the
Software Library, how we can im-
Prove our users proup and library,
plus additional topics,

=--$10,000 worth of MITS equipment
will be given away,

We hope all of you will be
able to attend the Altalr Conven-
tion.

Barbara

8080 BASIC

8080 BASIC language software was develo
8800 computer and other 8080-based products.

ped at METS for wse with the Altair

Its versatitity, efficiency,

and ease of use have already put it at the head of the micro BASIC field.
If you are building or are plarning to build an 8080-based product, you'N
want to note the following 8080 BASIC features:

¢ String manipylation (substrings, concatenation)
v String and numeric arrays with up to 30 dimensions .
v Boolean operators (AND, OR, NOT) for IF statements and bit manipulations

¥ Four variable types:
- 16-bit signed integers
- 32-bit floating point
- 54-bit floating point
- rings

¥ AssemL language subroutine calls

¥ EDIT command

7 PRINT YSING for formatted output
¢ BASIC may be placed om ROM

v TRACE on/TRACE off

¥ Floppy disk randon and sequential data file [/0
v Direct I/0 port access with INP/OUT statements

Licenses for source Vistings and rights to distribute the binary are also
available to oem buyers, Hrite or call Mr. Paul Allen at the MITS plant in
Albuquerue for more detailed Tnformation, MITS/2450 Alamo SE MV bugquergque, M
87106 805/262-1951
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DAZZLER featured in POP TRONICS

4 new Altair-compatible interfacs,
the TV DAZZILER from Cromemco, is
being featured in the February 1976
issue of Popular Electronics. Pro-
viding an interface between the
conputer and a TV set, the DARZLER
can be "used to generate action games,
animated displays, educaticnal learn-
ing drills, graphu, even light showg--
all in full color."¥ Conaidering its
versatility and wide variety of ap-
plications, the TV DAZZLER represents
a unigue and affordable concept in
ecomputer peripherals.

The basic kit costs $195 and is de-

signed to plug directly into the Al.
tair BBO0 using direct memory acoess
{DMA). There are twe PC boards, each
taking up one slot on the Altalr bus.
Board #1 outputs a conventional NTSC
{National Television Standards Com-

mittee} celor videc signal, and boam

#2 communicates with the P via

to form the' image."* Communication
between the computer and the DAZZLER
uses two oytput ports (016 and 017)
and an input port {016). Output port
016 turns the DAZZLER on and off and
sets the starting address of the pice
ture in the computer memory. The data
output from pert 017 determines the
format of the picture as to normal
resolution or 4X resclution, amount
of memory to be used for the picture,
black-and-white or coler, and the
coloy or intensity of each frame of
the picture. Input port 016 uses one
bit to indicate that the DAZZLER is
enabled and one bit to indicate the
end of a frame.

Interfacing and copstruction details
are outlined in the PE artlcle, along
with a parts list, test program, and
an octal listing Ffor a DAZZLER Came
of Life.

To obtain the schematics, etching and
drilling guide and component place-
ment diagram free of charge, send a
stamped (for 3 oz.), self-addressed
9" x 12" envelope to:

Cromemco

One First Strest

Los Altos, CA 94022
Prices for the TV DAZZLER:

5195-kit

§715-kit with IC sockets

$350-assembled and tested DAZZLER

*"Build the TV DAZZLER" by Terry
Walker, Roger Melen, Harry Garland,

and Ed Hall. Pepular Electronics,
Feb., 1976,

KOTE: Static memory is required ip
the Altair BBOO when inter-
facing with the TV Dazzler.

& high speed DMA controller.

"When writing programs for the DAZZLER,
it is important to remember that the
TY ploture is atored az a specially
coded sequence in the computer memory.
the DAZZLER simply interprets this code

THE ONE AND ONLY
ALTAIR 4K STATIC ®en




The Cyclops Camera Controller

The Cyclops Camera Controller is designed to
interface the Cyclops Camera to the MITS Altair 8800
Computer. The controiler consists of two boards that
plug directly into the Altair computer,

The ¢ontroiler supplies all clock and power supply
signals required for Cyclops, and permits software
control of exposure, frame rate, and memory allocation
for picture storage. Direct Memory Access (DMA) is
used ta store the picture in the computer memary.

Cromamco/One First Streot/Los Alt

Cyclops Coupon

Enciosed is a check for §
BankAmericard # Exp. Date
Master Charge #
Cyclops Camera 0 Kit O Assembled

Cyclops Camera Controller 07 Kit 1 Assembled
Please send complete information package
NAME
| ADDRESS
L CITy
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Lellond.,

b2

Dear David:

This is to infoxm you that the
various groups in and around Chicago
(of small-computer users) have been
merged into one organization, CACHE,
and our mailing 1ist is well over 150.

o~

Our orgapization address Is:
CACHE
FO Box 36
Vernon Hills, IL 60061

Computer Notes continues to im-

prave. The Nov./Dec. lasue is by
far the best, with the borrowings
from Byte and Creative Computing.
I am sure that all concerned would
appreciate it if you would publish
the Journal in 8 1/2 by 11 format,
80 that it could be inserted into
a ring binder.

Keep up the good work.

Sincerely,
Bill Precht
Chicage, IL

Dear bavid,

Since my 13 year cld daughter has
a flair for writing and poens, she made
a homemade bookmarker with a picture of
an Altair 8800 computer on it. [
thought you might enjoy the poem she
composed and printed on the marker.

THE COMPUTER

The computer is said
To be man's best chum
I'd say because a computer isn't dumd

It can make true

All of man's wildest dreams
And never goof up

Or so it seams

$0 when you hear a man aay
That his 1ife is so bare

[t is because he doesn't own
8800 Altainr,

If you have room, I would appreciate
your printing this poem in the news-
letter. I know she would enjoy see-
ing it there. Thanks.

William D. Thomas

Chess Playing Program
Dear Sir:

I recently purchased a Martin Re-
gearch MIKE-2 Micro Computer and have
designed a chses playing program which
may be of interest to other Nicre Com-
puter users.

To begin with, it requires 4K of
memary. I chese to read the program
into RAM using a TCH tape cassette
interface, input moves via a Clare-
Pendar keyboard, and output a picture
of the chess board positicn to a TV
screen via a Digital Group B-line CRT
interface. The TV picture appaars as
ahown below:

BR BN BE BQ BK BB BN ER
BF EF BF BP BP BP EF BP
81 52 53 54 §5 58 S7 60
41 42 43 Uy 45 45 47 50
31 37 33 34 WP 36 27 40
21 22 23 24 25 26 27 30
P WP WP WP 15 WP WP WP
WR HN WB WQ WK QB WN WR

The computer always plays white in
this first version, but this will be
an optlon later. In this illustra-
tion, the computer has made the first
move —- P-Kuy,

Hoves are entered via an ASCIT
keyboard as fellowst

PBE5,45 would move the Black
pawn to squara 45,

I have designed two overlays for
the program, but only the second over-
lay actually plays chess, and it may
be used as a stand alone program if
desired. The first overlay s designed
to play "book" openings--the user could
tailer his own initial responses to suit
himself, When the user makes a move which

does not exist in the First overiay "book",
the program automatically calls the TCH
recorder interfase and reads in the second
overlay which evaluates the board to see
if a checkmate is possible--within a spec-
ified search depth. If no mate is possi-
ble, a=s is the normal casae, the program
chooges a "best" movs using a series of
adjustable criterion. HNeedless to say,
the best move evaluarion is an ongeing
investigation and will be constantly up-
dated.

The “book" overlay program iz a sim-
ple gearch algerithm, howaver, the chess
playing overlay is complex in design. It
cannct be said to play good chess yet.
Primarily, it is a fun program which a be-
ginner to average player would find stim—
ulating, The opportunities for improving
its performance, however, are manifold,
and I believe it will eventually prove to
be a challenging competitor.

The program has the following limit-
ations in its first version:

1. -It does not recognize illagal
user moves, nor can it vecover
from miataken keyboard emtries.

2. It canmot "castle" or take a
pawn "in-passing”. It will not
object to the user making these
meves, however,

3. The computer plays white--for

DOW.

These limitations are not a serious com-
promlse and should be easily improveable.

It should be added that the
algovithm which is used in this
8008 application is equally a-
mendable te the 8080 or 6800 CPU
users.

Finally, I would like to say
that I have spent a grear deal of
time and effort In the design and
implementation of this program--
spanning over five years. I would
like to think that Lt may have
some commercisl value. To that
end, I am contacting several po-
tentially interested parties and
would be very curious as to your
contents .

Sinnaz‘ely,
John Ford
5561 Bsplanada Ave.
Santa Maria, CA  93uSh4

Dezr David:

KOMPUUTER PHREQUEHAUTE!
@s#%¢76! On page 9: That nice
little routine under interrupt
in your serial I/ article October
issue of COMPUTER NOTES has one
littie bug in it, no one seemed
to notice, (Just thought I'd
make note on it before someone
tries to run it as Is). Line
1L should read:

2 1 010 Jump te self and
walt for fnterrupt.

As i3, the machine DAD's on jump
back!

I'd also be interested in
hearing from some of the computer
Phreques in this area (very up-
=tate New York) so you can put
™y name on your pencil pal list.

Cordially,
Harels G. Bruch
Plattsburgh, KY

Dear David,

Thank you for your very lucid
and persuading amswer to my letter
about changes to the Altair, I
Was a little surprised to see it
in Computer Notes, but I suppose
many people would be weadering
about modifications and it is re-
assuring to know that we owners
can get the real scoop. Let me
take this opportunity to tell
you that Computer Notes started
off at a good level and has been
improving every issue. I really
look forward to receiving it.
Please¢ thank Tom Durston, a tele-
phore friend of mine, for the
excellent article on the “I/Q
Programs for the ACR",

Sincerely, Dr. George L. Haller
Naples, Florida
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THE ONE
AND ONLY
ALTAIR 4K STATIC

ALTAIR YK STATIC FRON MITS IS UNQUESTIONABLY THE FINEST YK STATIC
MEMORY AVAILASLE ANYUHERE. IT IS ALSO THE FASTEST.

ALTAIR 4K STATIC USES INTEL 2102 A-Y MEMORY CHIPS WHECH HAVE A WORST
CASE ACCEST OF 4SO NANOSECONDS AT 20 C. AT NORMAL SYSTEM TEMPERA-
TURES THE ACCESS TIMES ARE TYPLCALLY LESS THAN 300 NANOSECONDS.

ALTAIR 4¥ STATIC IS FULLY ISCLATEDR FROM THE SYSTEM BUS BY SCHMITTrm
TRIGGERS. THUE« THE EXCESSTVE CAPACITIVE LOADING CAUSED BY OTHER
YK STATIC MEMORIES IS ECIMINATED. USE OF THESE TRIGGERS ON ALL
ALTAIR YK STATIC INPUTS GREATLY REDUCES NOISE. INTERNAL DATA COL-
LECTION NODES ALSO LSE SCHIITT TRIGEERS. WHICH PREVENTS INTERMAL
DATA BUS NOTISE FROM BEING TRANSMITTED TO THE SYSTEM DATA BIS.

ALTAIR 4K STATIC USES THE NEW 88008 SCHOTTKY NOISE SUPPRESSION
SCHEMES.  ALL LOGIC USED IN THE CARD IS LOW POWER SHOTTKY. WHICH
RESILTS IN THE SPEED OF STANDARD TTL AND USES OME FOURTH THE POUER.

ALTAIR W STATIC IS THE ONLY 4 STATIC SUPPORTED BY MITS. OWNERS
OF ALTAIR 4K STATIC ARE ELIGIBIE TO QUALIFY FOR DISCOUNTS ON ALTAIR
BASIC ANP OTHER MITS PRODUCTS-

ALTAIR 4 STATIC IS THE OMLY 4K STATIC THAT- COMES BITH ALl THE Ri-
QUIRED ALTAIR HARDMARE INC UDING EDGE CONNECTORS AND CARD GLIEDES.

ALTAIR UK STATIC IS THE ANSWER FOR ALTAIR OWNERS WHO MEED STATIC
FMEMORY FOR SPECTAL APPLICATIONS SIKH AS THE TV BAZZLER FRON CROMENCO.

PRICES:

MLTAIR %K STATIC KIT-venrrreerenaeses 925
ALTAIR W STATIC KIT WITH 23X HEMORY...$3 %
CHIP SET TO CONVERT 2K TO UK. ..ecvva.-mlfs

NOTE: BEFORE YOU ARE MISIED BY “LOMER™ PRICES ON OTHER WK STATIC
HEMORIES~ ASK YOURSELF THESE THREE QUESTIONS: 1. IS THIS CARD
ENGINEERED AS WELL AS MITT UK STATIC? 2. DOES IT COME COMPLETE WITH
EDGE CONNECTORS AND CARP GUIDES? AND 3. DOES IT QUALIFY ME FOR MITS
ALTAIR DESCOLNTS?

AS UITH OTHER W STATIC MEMORIES. ALTAIR MK STATIC WITH A S VOLT

CURRENT EXCEEDS THE SYSTEM BUE SPECIFICATIONS. WHILE POWER CON-

iLIPP‘I'ION IS LESS THAN MANY UK STATICS. IT STILL DRAUS APPROXTIMATELY
AP

ALTAIR IS A REGISTERED TRAPBEMARK OF MITS. INC.

[ s e e e o e . . T o s e e e ey

ALTAIR YK STATIC ORDER FORM
O EWCLOSED IS (HECK FOR $ =
O BANKAMERICARD NO- (1 0R MASTER CHARGE NO-
O ALTAIR 4K STATIC KIT CIALTAIR 2K STATIC KIT
INALUDE %3 FOR POSTAGE AND HANDLING
NAME

ADDRESS

ary STATE AND ZIP

METS/R450 ALAMG SE/ALBUQUEROLE . NM 8710L
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SI0C REV 0 MOD

In house, the SIOC Rev 0 boards underwent two significant changes.
<change, the more &rparent of the two, concerns the location of the interface

face ¢lectronically. First the position of the pins between the computer and
the TTY will be redefined to be more compatible to the Rev 1 cabling. The
color code is arbitrary but provided in order that the elient is aware of WITS
standards.

Molex Conn on Board Color Male § Temale Term Lugs in TTY(ASR-33)
- 25-Pin Conn,

4 (D) Black 2 6

5 (Tran) Red 3 7

6§ {Rev) Creen 4 3

7 (Rev) Orange S 4

It might alse be noted that the 8I0C board is capable of only functioning
with full duplex transmission. That {s, a White-Blue lead and a Brown-Yellow
lead should be moved from term lugs & and 3 respactively to lug S,

2} Moving
on Rl {a 4 connection pesister located about 8" back from
The line/local switch on the base plate) to the left-most terminal connection of
Rl (from the 3rd connection to the ¥th connection).

Tie Rev 0 modified electronic interface and the Rev 1 interface appear

below:

The second modification of the Rev 0 board {callad hardware interrupt) is
in the status provided to the data bus by the UART. The new board will pull
DID low on the DA high condition (input status) and will Pull DI7 low on fav-
orable cutput status. The logic follows.

UART | e
® 2

Cassefto Test Pattorn

Effective 1 Feb. 1976, all cas-
Sette tapes shipped from MITS will
have an additional test pattern re-
corded on the back side, After the
128 teat pattern (90 sec.}, there
will be 1 minute of & 175 test pat-
tern. This is to check the de-
modulator on a non-symmetrical sig-
nal. Use the 333,007, aingle step
tWice procedure to examine the data
coming from the A. Q. R. to eheck
for the sorrect patterm an the
175%a.

Recording/Playback
Method Changed

Effective 1 Feb. 1976, all
cassette tapes shipped from MITS
will be recorded on the left chap-
nel only., This will improve per-
formance on playback on mehaural
and stereo cassetta machines., If
¥Ou use a starec recorder connect
ooly to the left chamnel for pe-
cording and playback.

MITS MOBILE
Computer Caravan

The METS Mobile Caravan will
be on tour again in the neay Fu-
ture. As most of ¥ou are aware,
We are in the procass of woving
t¢ a new facility. This, in con-
Jjunetion with the Altair Conven-
tion (WACC} in March has cauged
seme delays in the tour.

The Texas trip which tenta-
tively ineludes Lubbock, Dallas/
Pt. Worth, Houston, Corpus
Christi, San Antonio, Austin,
Odessa and El Paso, will prabably
begin in late March or =arly
4pril, The West Coast trip will
Follow sometime during May,

We are eurrently working on
changes in the seminar format,
These modifications will inelude
additional information in the
course manual, more equipment de-
mongtrations, and more thorough
Goverage of hapdware and software.

Submitted by Pat Ward
1/6/76

GOOFS!

On page 24 (back page) of Hov./Dec.
1975 Computer Motes, there 1s a
diagram for tape recorder motor
control. The pins for the IC "y*
are incorrect as shown,

Input-Pin 12 of IC "y» should be
Pin 4.

Qutput-Pin 11 of IC “U* should be
Pin 5.

Pin 9 of Molex connector should be
Pin §.




I WO Mmonictors 1op dortware Contest

by Bill Gates

Twenty programs were added to
the library this month, ranging in
size from 9 bytes to more thanm 1800.
For thoge users' who are learning
about machine language programming,
the short programs in the library
can be useful as learning aids to
illustrate basic concepts. User
groups might consider ordering most
of the programs in the library to
put In a notebeok to make available
to members. If enough groups are
Interested in this, we'll have a
special "package deal" price. The
long programs, of course, are the
most useful and are sometimes writ-
ten by people with lots of experi-
ence. The main problem with these
is leading them onto paper tape or
casgette takes a long tima, I en-
courage user: to share machine read-
able copies of these progeams. This
will be simplified if everyone stores
programs in either a straight dump
format; or in the MITS checksum for-
mat (using the checksum dymper in the
Libravy).

Another source of 8800 programe
is the Intel 8080 library. Paying
to join is expensive, but contribu-
tion of a substantial program entit-
les you tc a fras membership. They
have all the floating point subreu-
tines, nuberous cross-assemblers,
and some neat games (Blackjack,
Life, Kalah), MITS has no objec-
tions to users submitting programs
to both libraries.

Both the first and second
Place majopr programs this month
are monitors--a utility program to
help run, load, save and set up other
programs. For users with BK or mere,
Package 1 is the best thing to use,
but for users with less memory, a
smaller monitor with features to
examine or modify core locations
and save or load programs 1s vary
handy, Both monitors are smali
enough to be put on ROMs.

The programs that tied for
third place, both by Lea Eastburn
whe gets a double prize {$30), not
half for each, are both good demon-
stration programs. I thipk those
users who think such programs are
complex to write will be surprised
to see how easily they understand
the logic in these two programs.
That's not to say they took very
little time to write. The data for
BLAZER fille over a 100 of our cod-
iag’ sheets, all of which had to be
finished, experimanted with, and
typed up.

I hope everyone zends in the
programs they wrote over the holi-
days so next month will be another
record month for the library.

FIRST PLACE MAJOR PROGRAM SECOND PLACE MAJOR PROGRAM
e e —

1203751 1217552

Author: Jim Gerow Author: Walter King

Length: 5867 bytes Length: 284 bytes

Title: 8800 Mini-Moniter Title: Micro-operating System

A complete monitor that provides
several commands:
Examine - prints contents of a
singla location
Deposit - store into a locatiom
Program - give a start address
and program data
start execution ar a
given address
Tape - I,0, 00 ¥V - allows
programs to be dunped
to, input from, or ver—
ified on cassette,

An extremely handy operating system
that allows saving and loading from
cassatte, dumping of wemory loca-
tions, running of programs; and
provides subroutines for character
input, character cutput, string
output, cassette lnput, and cas-
gette output. Functions such as
program loading can be done with
pragram calls.

Run

Search - gcans memory for a
specific value.
Clear - merc locations between

two addresses - CoptnpE PAGE [ —
List - display memory contents

between twe locations.

MAINTENANCE SOFTWARE

By Harvey Lee

Maintenance softWare serves two primary purposes. Firat, it aids In
identifying problem areas that exist within a computer system. Second. by
not finding any problems, it should give a high degrea of confidence in the
system. With these thoughts in mind, we use several different programs in
the process of checking out repair and productien computers.

Let us consider how one short program can bhe of use in this regard.

Sensa Switch Read

TAG MHEMONIC ADDRESS OCTAL CODE EXPLANATION
STRT IN 5.5W 000,000 333 Input sense switeh data
{I/0 chennel 377}
001 ar7 to the accumiator
S§TA 100 002 062 Stores the contents of
the accumulator
003 100 in memory location 100
(weral)
04 ) 0J0
JHMP STRT 005 an3 jump to the start of the
program
006 000
007 000

‘this program reads the sense awitches (A8 through Al5), then stores the infor-
mation in memory location 100, Thus, when Memory location 100 is displayed,
the data lights should reflect the positions of the sense switches. For ex-
ample, if switch AB were up, then DO would be on. Or if Al5 was down, then
D7 would be off,

What this program tells the technician depends on his knowledge of
the computer. If the technician has troubls entering or checking the program
in the computer’s memory, he knows the proper portions of the D/¢ board, CPU
board, and memory boards to check for the problem.

After leading the program, he should then single step through the
program. By observing as it executes the program step by step, he can often
identify a problem area on the CPU board or om the D/C board. =Conrp 7 —

SOFTWARE




SOFTWARE NOTES

Multl-Frecision Arithmetic By Bill Gates

On the 4080, multi-precision unsigned arithmetic is made e¢asy by the carry
bit and its affect on the instructicns "ADC™ apd “SEB!, Unsigned arithmetic
treats all pumbers as positive, with all zeros being the least number, and all
cnes being the highest. Adding and subtracting Temery addresses is the most
common form of unsigned arithmeric, Multi-precision arithmetic must be used
whenever the range of values desired is greater than that accepted by the arith-
metic unit of the computer you are using. The B080's arithmetic unlts accept
2-8 bit operands, one from the [A] register and the other from B, C, D, E, H,
L, contents of address in [H, L] or the byte following the arithmetic instruc-
tion (immediatemode) so anytime valwes greater than 255 are to be accepted,
muelti-precision arithmetic mist be used. "DCX", “THX" and "DAD" allow 16-bit
quantities to be added to, or subtracted from, so 16-bit arithmetic could be
conaidered single precision. However, the lack of any 16-bit arithmatic in-
structions that use carry to affect their vesult make it more appropriate to
consider 16-bit arithmetic multi-precision.

+16-bit unsigned add [H, L] = [p, E] + [H, L]
ADD16U: DAD D
jcaryy is set as an overflow indicator

332-bit wnaigned add [D, E, B, €1 (M + 3, ¥ + 2, M + 1, M}

ADDaZU: MOV A, C
ADD M
MOV C, A
INK H
MOV A,
ADC M
MOV B,
INX H
HOV A,
ADC M
WOV E,
INX H
MOV 4, D
ADC N
MOV D, A
RET

- o

jearry is returned as an overflow
sindicator

]

S

316-bit subtract [E, L] = [D, E] - [, L]

SUBLBU: KOV A, E
SUB L
MOV L, A
HOY A, D
SBC H
MOV H, &
RET

that [H, L] was greater than [D, E]
(0. B, B, C)={K+3, K+r2, M+1,¥-[D,E,B,cl

jearry indicates
332-bit subtract
SUE32U: MOY A, K
SUB C

MOV C, A
INX H

HOV A, M
SBC B
MOV B,
INX
MoV
3BC
MOY
INX
KoV
§BC
Koy
RET

bd:b:!':l'l'bz
= > = B

>

scarry indicates [D, E, B, ¢] was greater than (M + 3, M ¢ 2, N + 1, M)
tadd 8-bit [A] to 16-bit [B, €] wnsigned. Result in [B, CJ]

ADBL6U:  ADD ¢
MOV C, A
ADC B
SUB C

OV 2, 4 —CONTINVED P 15 —

ino overflow indication iz given

S0 ET WARE CONTEST

THIRD PLACE MAJOR TIE
FIZ01751

Aathor: Lee Eastburm
Length: 309 program bytes,

1536 data bytes
Title: BLAZER

Frints % block letters using 64
characters across and 12 lines
vertically. All printing charac-
ters are provided for, and "custom!
characters can easily be added.
Allows for characters to be printed
and background blank, or chavacter
to be blank and background printed.
The characters used in making the
blocks are part of the input to the
program.

FIRST PLACE SUBROUTINE
Tz4783

Author:
Length:
Title;
Divides two 16-bit unsigned inte-
ger valyes, Returns a 16-bit
quotient and a 16=bit remainder.
Uses subroutine #1124752,

George Rompot
W4 bytes
DIV 16

SECOND FLACE SUBROUTINE
FLZ017E2
Author; Jeffrey Clark

Length: 59 bytes

Title: Display Clock

A elock subroutine which displays
either the second, minute, hour,

or day in the address lights, de-
pending on the sense awitches. The
inirial time can be entered in loca-
tions 100-103.

#1224751
Author: George Rampot

Length: 7 & 9 bytes

Title: RDEL & RHLDEL

A 16-bit left shift routine for

[2, E] and a 32-bit left shift rou-
tine for [H, L, D, E].

THIRD PLACE MAJOR TIE
FL217751

Author;: Lee Eastburn
Length: 335 bytes
Title: Calendar Printer

Prints a calendar for any menth.
Waen the box for each day is typed,
the uger can type a single character
to select one of the preset messages
or a special message can be typed
in. The format is 71 characters
across (10 per day) and 64 lines
vertically, The heading includes
month name, and day name for each
aolumn,

#1124752

Author: George RompoT
Length: 26 bytea.
Title: MPYB

A subroutine to multiply [C] by
[D, E], leaving the vesult in [H, LI.
Overflow is handled by a special re-
turn sequence. The 2-byte left shift
routine in #1124751 is called.

= COMNTIMNVED P {5 —




In signed arithmetic {2's complement) half the numbers gre treated as
negative and the other half as positive. A 1 followed by all zeros is the
smallest number. ALl 1's is the largest negative number (-1}, and all 0's is
the smallest positive number. A zerc followed by all ones is the largest num-
ber. Notz that the absolute valye of the smallest number (a one follewed by
all zeros) is larger than the largest number. This creates an overflow case
for negation, and makes subtraction tricky if this special case is handled.
This "special” negative number is -32768 if 16-bit sigped arithmetic is used.
This highest 16-bit signed number is 32767.

This signed format allows two numbers to be added through a simple DAD.
The ¢nly compligation is checking for overflow. The table below gives the
different possibilities for adding signed numbers:

Arg 1 Arg 2 Carry Sign of Result Overflow
1 poa oS off neg yes
2 pos pos off pog no
3 pog neg off neg ne
y pos neg on pasa no
5 neg neg on neg no
6 neg neg on pPos yes

Overflow only occurs when the result of adding two positive numbers is greater
than 32767, or the result of adding 2 megative numbers is less than -32768,
The formula: () means exclusive - or)

sign of arg 1 (P sign of arg 2 @ carwy & sign of pesult is I, if and
only if overflow occurred. Subtracticn is merely a megation followed by an
addition, unless -32768 is being subtracted (i.e. -30 - (-32768)), in which
case no negation is necessary, but the sign of ~32768 as an addend must ba
positiva,

316-bit signed negate [H, L] = -[#, L]
1get negative [L]

NEGIGS: XRA A
SUB L
HOV L, &
SBB H
SUB L
KOV H, 4 ;[H] = -[H] - borrow if any
501 128 ;gee if -32768 (decimal)
ORA L swith [H] = 128, [L] = O
RNZ ;if not, return
JMP OVERFL soverflow here

316-bit signed add and subtract [E, L] = [0, E] = [H, L]

sentry from subtraction

SUBENT:CALL NEGIGS
;MSB of [B] = sign of arg 1

ADD1GS:MOV B, H

SBZENT:DAD D ;do the add
RAR sMSB of [A] = carry
XRA B ;XOR in sign of arg 1
XRA D 3X0R In sign of arg 2
XRA H 3X0R in sign of result
RP sreturn if MSB §#
JMP OVERFL ;otherwise thera was overflow

ssvbtract [H, L] frem (R, E]

SURLES: MOV A, H iis Lt -327682

801 128

ORA L

JNZ SUBENT 3if not, just nepate and add
MOV B, & ;say sign is positive

JMP SBZENT ;do the add

UER Routines
There are two ways for a "USR" routine to pet the argument passed to it
as a signed integer in [D, E]. The easiest is to use a2 CALL followed by
the two byte address in locations U and 5. The only disadvantage to this
is that it has to be changed when you get a new version of BASIC, sinece
the address in locations % and 5 changes from version to version. The
alternate way is long, but doesn't have to be changed when you get a new
version of BASIC. Tt is: LXI H, BACK LC

PUSH H

LHLD 4

PCHL

BACKLC: rest of USR routine
—EOMTINED FIT —

= SORTWARE COOTEST

#1125751

Author: Christopher Terry
Length: 23 lines

Title: INDEL

Basic suproutine "INDEL" which in-
serts a fixed length digit string
in, or deletes it from a string
which can centain multiple digit

strings. Several examples are
given.

#1125752

Author: Mathew Smith

Length: 56 bytes

Title: Random 15

Generates a 16-bit random number.
All posgible number= are generated
before any number repeats.

1125753
Author: Craig Pearce

Length: 43 bytes

Title: Number Guessing Reutine

A well-documented routine that uses
the front panel to play a high/low
number guessing game with the usen.
(Good illustratlon of basic tech-
niques.,}

#1125759

Author: J. Scott Williams
Length: 50 lines

Title; Basic Cassetts Dumper

A very handy program that allows
n:laca on cassette to be printed out
in ascii, octal, hex, or decimal.
Full instructions and examples are
given,

¥1201753
Author: Jeffrey Clark

Length: 9-136 bytas

Title: RELJHP

Uses an RST subroutine to allow 2-
byte jumps to locatfons within 128
bytes of the jump. Similan to
MEBOD's BRAY, and can be used to
wake léng programs shopter,

#1201754
Author: Jack Coats

Eength: 12 bytes

Title: . Vectored Branch

4 subroutine that branches back to
a location 2 # [A] beyond the call.

#1201755

Author: Gary Rupert
Length: 2@ bytes
Title: Set Memory Demo

Stores the low 8-bits of each
address in that address wp to a
specified limit.

¥1208751

Author: George Burditt
Length: 15 bytes
Title: Vectored RST

Allows up to 256 3-byte RST in-
structions by using a normal RST
followed by an argument. Non—
interruptable and impractical,
zince a CALL to each routine would
be simpler, but very fllustrative
of stack techniques.

—CONTINVED R 16 —
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Here are 4 exanple USR routines written for 4K and 8K BASIC. In Extended

BASIC,

the argument is passed and retwrned in [H, L]. So appropriate mod=-

ifications will have to be made to use these with Extended BASIC.

#1 funetion: turn interwupts ON If argument is negative.

ture interrupts OFF 1f avgument ta positive,

CALL <address at location 4>

MOV A, D jget argument high order

ORA A 38eT MINUS if negative

oI ;assume positive

RP jreturn if so

EL sotherwise, turn interrupts on
RET

#2 function: Delay for 11.5u seconds * argument + overhead

LOOPDL,;

CALL <address at location 4%
X p

jdecrement the argument

MOV &, E ;is (D, E] = 07
ORA D
JKZ LOOEDL 31f not, continue locping
RET

#3 function: Execute instruction or instructions in {D, E]. Return
value of [al.
CALL address at location 4 : get argument in fo, E1.
ACHG
SHLD INSTRS
IXI, HO isave the stack pointer
DAD $P

INSTRS:

STORSP:

PSWLOC:

SHLD STORSP + 1

LXI SP, PSWLOC + L 386t wp to read the USR ac-

POP PSW jeumulators, fetech the USR
FOF H jaccumulators

PFOP D

POP B

g 2

POSH B ;store the USR accumulators
PUSH D

PUSH H

PUSH PSH

MOV B, A sreturn the contents of [A].
XRA A ;as the result in [A, B]
LYY SP, ¢ jrestore the stack pointer
LHLD & jconvert [A,B] and re-enter
PCHL ithe BASIC program

DS & ;the accumulators can be set

sup and examined by uzing
sPEEK's and POKE's on these
3locations

#4 function: dispatch to one of several subroutings depending on the high

TBLIOC:

8-bits of the argument

CALL < address at location 4>

LXI H, TBLLOC spoint at dispateh table
MVI B, 0 sget dispateh offset

MoV c, D 3in [B, €]

DAD B ;add in 2 * offget since
DAD B stable entries are 2 bytes
MOV 4, X jFetch the dispatch address
INX H sinte [H, L]

HOV H, B

MOV L, &

PCHL sdispatch

DN DSRZER ;address to go to on zapo
W USRONE (on one

DH USRTWO

Fote on allowing interrupts

To allow interrupts a program must alwvays leave lé-bytes of free staek

space.

If wyltiple interrupts cap come in 16 *(maximum number at once)}

bytes emst be left free, Also no tricks involving INX SP or DCX SP can

be ysed.

The third example USR routine iz not interruprible, since an

Interrupt following the LX] SP would not work.

Next Month: aigned and wnsigned multiplication and division,

#1209751

Author: Alan Miller

Length: 20 bytes

Title; Count in Lights

Using a modifiable delay peried,
this program counts in the uppen
oight address lights.

#1216751

Author: Sasan Ardalan

Length: L5 bytes

Title: 8-bit BCD to Binary

A non=looping BCD te binary rou-
tine. Execution takes 42 micro-
seconds and all reglsters are
gaved.

#1223751

Author:  Prederick Dingwail
Length: U8 bytes

Title: B-bit Octal Input

Inputs 3 ascii chapacters which
are converted to an 8-bit number
which is stored in memory. Allows
contents of consacutive locations
o be stored in order of input.

#1223752

Author: Fredarick Dingwall
Length: 48 bytes

Title: B8-bit Hexadecimal Input
Same as §1223751, except nymbers
are input as 2-character hexadec-
imal constants.

See.

K](ou
at
—H«e

WACC!
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o PACKAGE | REVISITED

After loading the MONITOR as des-
scribed in Appendix E of the Package
1 manual, use the Following example
to load the editor.

Example 1.

To load the editor from a TTY:

1. Type the follawing menitor
commands .

20PN MAG,TY,A
?EDT, MAG

2. Put the paper tape in tha
reader and turn the reader
an.

To load frem an ACR:

1. If you stopped the cassette
within 5 seconds after the
monitor leaded, skip the
next step.

2. Rewind the cassette. Turn
the recorder to play and
walt 3 minutes and 45 sec-
onds. Stop the recovder.

3. Type the following monitor
commands .

20PN MAG, AC, A
?EDT,MAG

4. Turn the recorder to play.
When tha editor has fin-
ished loading, it will type:

START INPUT

*

Once the editor is leaded, yon
are ready to typa in a program. Re-
member, the first statement of your
program should he a ORG and the sec-
ond should be a ORR if needed.

Lat's now review the use of the
ORG and ORR pseudo op's, The ORG
pseudo op is used to define the lo-
cations that the program will run
in, whila the ORR instruction sets
the location to save the program in
while assembling.

Exanple 2.

You have written a program that is
approximately 1K long. You want to
assemble it to run in the lowest
memory available in your machine,
which fs 3700Q when using the REV 2
monitor. You want to assemble it by
using the version 1 (ASM) assembler.
The first statement should be:

ORG 3700Q; Sets Run Loc¢

QRR 130004
The ORR statement was used because
ASM ends at 11635Q, 30 your program

could not be stored at 3700Q.
14000Q was chosen to leaye space

Once vou have typed in the ORG

and possibly an ORR statement, you
<an type in the main body of your
program. Do not include an END

statement in your program, After

the entire program has been entered,

and any typing errcrs corrected, you
are ready to dump off a copy of the
program. To do this, returt to the
manitor, open HMAG te your mass stor—

age device (AC or TY), and give the
ASCIT option. Then return to the
editor with the R option (i.e. EDT
{R)), and dump the program using
the Save (5) command.

Exampie 3.

RE
20PN HAG,TY,A
2EDT{R)

&3

FILENAME=
CHANGE SENSE SWITCH 15 FOR DUMP

When this message is printed, turm
on your punch and flip sense switch
15. If you have a ACR, change the
open command as follows.

TOPN MAG,AC,A

and, after FILENAME=, type a 3
character file name followed by
the carriage return.

NOTE: MAKE SURE THE CASSETTE IS
BLANK OR YOU ARE POSITIONED
AFTER THE LAST FILE ON IT.

MNow, load the assembler by substit-
uting ASM for ELT in Example 1.

When the assembler hes finished load-
ing, the following message ls print-
ed.

ALTAIR LOADING ASSEMBLER VERSION
2.2
RASHE

If you saved your program on the ACR,
make sure the last time you openad
HAG, you used the follewing command:

?0FN MAG,AC,A
If that's not true, return to the
monitor, give the above command, and
restart the assembler.

TASH
If you have a paper tape of youn
program, lead it into the paper tape
reader and start it running. IF you
have a cassette of your program, type
the following:

FILE NAM ;INSTEAD OF NAM PUT
{THE 3 CHAR NAME You
iGAVE THE FILE IN THE
SEDITOR (FILENAME =
;FILENEM).

The assembler sheuld return to
the monitor when finished with your
program. At this peint, you should
set up to make an absclute dump as
follows?

20PN MAG,T¥ (Subatirtute AC for

TY if you are
dumping to a cas-
sette.)

?ASM{P,A} (If you want the
synbol table dumpad
and/or an inverse
assembly, include
the options now.)

IASH*

ERD NAM ;REPLACE NAM WITH THE 3

;CHARACTER NAME YOU WANT
3TO CALL THE PROGRAM.

SEMSE SWITCH 15 FOR DUMP

At this paint, turn on the tape
punch or recorder, and flip sense
switch 16, When your pregram has
Finished dumping, a message will be
printed indicating this. You can
now return to the menitor teo test
your program.

——MUNTENANCE SOFTWARE —
The last thing he does is tc run the program, stopping to examine
the memery for each of the gense switches. This assures proper sense switch

reading, which i3 necessary when loading

BASIC.

If the progrem fails to execute properly, the technician then begins
his troubleshooting in the appropriate area.

If the prograr will run and single step, but yields the wrong data at
memory location 100, he has several possible problem areas. First a wisual
inspection is made on the CPU board to verify R9 through R16 are &.3K ohm

»

resistors and 1C"Q" is & TT 74123, Next

the timing relationship of g1 and

#2 are checked. If this checks properly, he will then check the logic on the
D/C board, starting at 1C"U" pin 8 (a logic low level that has a high going
pulse when the sense switches are being read).

If the computer will cperate correctly when either running or single
stepping, but not both, the technician should begin his troubleshooting on
the CPU board at 1C"R" pin & (normally high; goes low to enable DI data bus)
and checks logic levels of 1C"0". If the CPU checks out, he will then pro-
ceed to the appropriate area on the D/C board to continue his troubleshooting.

If improper operation results in writing

alternating bit patterns threough

memory (usually 071 with 000) he begins his troubleshooting with 100" on the
CPU. These problems are generally caused by improper enabling of the DI data

bus.

As can be seen, this program while short can be of great benefit to tha
technician. It aids him in identifying the area in which to start his trouble-

shooting.

If he fails te find a problem, he feels confident in the proper

operation of the majority of the computers circuits. He is now ready to use
more complex programs in checking out the computer. We plan to discuss more of

the programs used by us te check out the ALTAIR 8800 in the future. If you hav




What's Going On
In Here

Which Depts. to call for
answers to guestions,

In cur new building we will
have & switchboard operator to help
us with the growing mumber of ealls
we are getting. Therefore, we hope
to be giving you better service;
hawever, pleass be sure that you
ask for the specifie department you
need for answers to your questions,
Our departmenta stay open from 0;00
to 5:00 Meuntain Standard Time.
However, the Service Departmant does
close down aT 4:30 MST.

Ask for the Marketing Depart-
ment for answers te your price and
delivery and "where is my order*
questions, The Service Department
will take care of your technical
problens as you're building or rune
ning your machine, The Marketing
Department can take care of general
technical questions. For example,
if you want to know which I/0 you
need to run the Southwest Technical
Products Terminal; agk the Marketing
Department--you: don't have to bother
the Service Department, The Soft-
ware Department should be called
with specifics regarding problems
with your tape or questions as to
commands, but consult Marketing as
to where your order for software is.
Accounting rarely needs to be con-
sulted, but if you asked for a re-
fund quita some time ago, you might
call them Tor information as to
whether the check has been sent op
not. With these few hints and the
help of the operator, we hope that
your long distance calls will be
handled as expediticusly as pos-
sible. Thank yow very much for your
business and your ccoperatricn.

by Pam,

What's Going On
Out There

Damage during shipment of items
returned.

In a few instances in the past
we have received units back for re-
pair that were sent to ue with boards
plugged inte the chassis anly. With-
out the case top and bottom, the
chazsiz has very little protection.
The postage for the weight of the
case top and bottom is not as cost-
ly as the damage done to the unit
occurring during shipment. We hope
that by Infsraing you of this pro-
blem, costly laber and special hand-
ling charges will not have to be
passed on to our customers sending
such units back. We thank you for
your attentisn to this problem.

Lea Slater
2633 Gullford Ave,

Charlea Wells
465 Northgate Pass
Roswell, GA 30075

John F, Dickson
100 Lakewood Rd,
Neptune, NI Q7753
John Joseph Herro-WBLKW (201) T7h-3153

Cralg Brockmeier
4715 SE Adams #922C
Bartlesville, OK
(918) 333-5608

492k Woodman Park Drive

Apt. #1 Glen Seston

45432 36 Celestial Cowrt
Cape Canuveral, FL 32920 (617) 235-0057
(305) 78L-1b19

Dayton, OH
{513) 25572341 (work
(513) 252-0490 (home

PUZILE

contributed by

R. 0. Whitaker, Engr.
Ql. A man starts at the peint where
the prime meridian crosses the e-
quator and waiks 45° Northasast, con-
atantly checking the dirsction of
his route using a geographic com-
pass which always points toward the
North geographic pole, Provided
the man walks with equal facility
en land and water will his jourmey
aver end? If so, where? If so,
how many kilometers will he have
travelled when he gets there?

Q2. A man bound for Albuguerque
(to buy an Altair computer} ar-
rives at a crossroads where a
filling station is located. He
does not know which road to take.
He knows that every station oper-
ator is either an absolute liar
and always tells a lie or is per-
fectly honest and never tells a
lie. What single queatfon can
he ask the operator that from the
angwer he can determine which road
to take?

Q3. Which character in the fol-
lewing sequence is cut of order?

Al. He spirals to the North pole.
Arriving after traveling a dis-
tance of 10,000,000 2 meters.
This distance because the meter
is defined as 1/10,000,000 the
distance equator to pole and for
each increment he travels along
hia path, he tpavels 1/ 2 straight
north.

A2. "Which road would you say leads
to Albuquerque? The man then takes
the road designated by the operator.

A3. Eleven. This set of digits

for a base-16 numbering system (or
scmething very nearly equivalent te
it) was proposed by a Mr. Gabrielian
of Newpert Beach at a recent Computer
Arithmetic Conference,

Frederick M. Dingvall
5917 Nerth Harvard Ave.
Baltimore, M 21218 Oklahoma City, OK 73122

John F. Gardner
900 Embury Rd,
Penfield, WY 14526

David Gilmer
232 Lark
Tamsater, WA 98502

Eric Dy Robbins
Rt 1 Box 66
Dagsboro, DE 19939

R. Palmer Benedict
10 Radeliffe Rd.
Wellesley, MA 02181

Glen Charneck
360 W. Gonzales Rd. 22
Oxnard, CA 93030

Stanley D. Davis
R.D. 1
Sstittville, NY 13969

Thec Pozay
P.0. Box 752
Bangor, ME 0440l

Edward Hurtack, Jr. WA2VNT

523 0'Donchue Ave.
South Plainfield, NJ 07080

Richard Curtisa
B43 MW Shen
Seattle, WA 0f107
(206} 784-8018

Harpis G, Bruch
Pe Box 1155
Plattsburgh, NY 12801

John Merritt
1969 Connaught Ave.
Halifax, NS CANADA

New PCC Publication

“Tirr RASIE

TINY BASIC is about building your
own BASIC and--maybe--it might grow
inte a publication about learning
how to build your own software for
the home/school/personal computer.
We will publish ldeas and software
in the public domain for anyone to
use, TINY BASIC will be & sharing
thing with explicit permission to
use the information in a non-
commercial way. Wa will start
modestly, promising 3 issues over
the next few months. Bernard
Greening is the editor of TINY
BASIC with help from Dennis
Allison =nd whoever wants to help.

TINY BASIC, Volume 1. Three issuss
for $3. Pirst ismsue: January 1876.

Send toy TINY BASIC
PO Box 310
Henlo Park, CA 94025




Goats ana dancing ?

Blousemaker rips seams over business mini

By Doashd Sitverman
Minicompatar News.

Business acquaintance named Thomton
went secking 2 compyter system. Simplk
set.0p 1o handle tasks Like billing, payrol,
and perhaps some inveniory control.
Straighiforward wouk for a business system,
you'd expact, Especielly in a emall business
like Thornton’s (he mskes women’s
blowses).

Few days ago | saw Thomtan, nor-
mally a fight drinker, tipphing heavily az
the Ritz's cocktail bar.

“Thornton, what 4 surprise 10 see you
here,” 1 said, surprised. “What could pos.
sibly have driven you o drink like this?*

‘Thornton looked up at me. He slowly
put down the Chivas Regalon the rocks
e was about 10 gulp down, Thomton
reached out to me as If for support, thén
gaid: “What am |, the only one that's
crazy?

“Thest compuler guys!” Thornion
continued, “0y, what a bunch! Go buy 2.
computer from them! Like [know from
computers Uke I know from . . . what?
Nuclear physics?”

Thornton pavsed, as if he were walt
ing fox my answer. Bul he continued,
“So what happens?™

He pausad ugabn, looked around ihe
room and pelled me close to him.

“Ooe guy,” Thornton staned off
quletly, “he casnies on for hours with
junk Tike RAMs and PROMs and who
knows what else? Oh, a big deal he mukes
of them. His system, he says, cames with
this kirnd of RAM, that kind of PROM.

30 what's with thiz ram and prom?”
L2k, “You peed gonts and dances 1o run
computers?”

“All right, so meybe | was pulling hig
leg a bit. Put | need this RAM, ROM
PROM jurk? [ nced to worry whal makes
a compmier work? | got watries enough
how to make a blouse that sells. | need
computer headaches?

“Then [ run across Marvin, the big en-
gineer. With Marvin you don’t just By a
computer, O, no! With Mazvin you un-
derstand every tiny detail on what makes
it work or you don’t buy.

“A numbes one head, this Marvin,
Dejgrees from MIT, from this school, that 4,
school, institute of this, instituks of that.

selling my blowses I'd go broke in a day,
With Marvin you wouldn't jusy buy 4
blouse. You would have to know how the
cloth was made, how the sewing machine
works, why one buiton costs more than
another bullon. A woman needs 1his?
Look, a blouss is 2 blouse. Some arc simple,
some are fancy. T it fits, you buy it.

“Even 30, Marvin was 4 big help. Ho
wig the one who helped me understand
computers. Not everything. But enough so
| wouldn't get scated every fime I hear
words like bit and bite. (Marvin spelled
that b-y-t-¢, bike & fancy Englishman,)

**A bit he explpined isa zero or 2
one, And a bits? That's just a bunch of
zeroes and anes. The move Bits and biles
you pul into 3 computer, the more money
you got to pay, So now | understand. You
bite off 2 bit of a bitc and you end up with
a biv.

“Look, Marvin,' | safd, ‘1 appreciate
all you're trying to do for me. But 1efl

Oy, vay! A tornado §unbeash, Sud-
denty Marvia Is fuming snd frothing and
saying things ke épeed and accoss and
inpul and output and (aster and real time.

““Marvin, Marvin, Marvin.’ 1 shout oul,
‘Slow down, my child. You say your
machine i faster? Okay, s0 how much
faster?

“Then Marvin, instead of {elling me
how much faster, he talis me his prob-
lems with seconds, *Look, Marvia," [
said, *don't tell me from poiur acconds,
1get enough seconds from my Millie's.
Youknow what it"s tike to find a good
slitcher nowadays? You know what it’s
like to try Lo tumn out quality at a price
when nobady wants to work anymere?

“From Marvin [yo to Stanley, Stanley,
asuper salesnsan. What a poach. A real
gem, Smooth talker. Smooth looker. He
tells me not to worry about bits and biter
and RAMaand ROM3 and this and that.
Doo't worry. All I thould do is tell him
my probiem, he'll give me 2 solution.

“So [aall Stanley 1 gnt billing to do.

I got a payzoll to worry sbout. | got an
inventory thal's costing me an arm and »
. And Stanley, the smooth tafker,

pulls out » caralog. Thumbs shrough here
and there. And comes up with & computer

for me.

““Than he takes me 1nto & showroom.
And he shows me my computer.

“Stanley, it’c 2 beaytiful machine.
And you're gure il do the job for me?
Oh, he ssaures me up and down. So | lopk.
1t over and I'tn resdy 10 sign on the dot-
ted Une when suddenly | notice some-
thing. ‘Hey, Stanky,’ E say. ‘Just 50 I'm
sure | know how it works snd can explain
it to the girls by the office, where is it

much wili it con?”

“A runaround 1 get Mke 1 never got
betors. They look al me like 1sakd 2
dirty word. They tell me it” depends,

‘I’ depends on how much of thig 1 want?
‘It depends om how much time they
need. i, it, 1L Like to say price or meney
or cost Is somehow obacene. Like you
ean’t give me a firm peica before | buy?
Like when 2 stors wants a custom blouse,
1should’t give them a firm price before
they order? I'm supposad {0 say ‘it’ de-
pends on how Jong my cutter takes, how
lomg vy stitcher patzkies around, how
Tung my shipping clerk takes?

“What a business, this computer busi-
ness. If you had o buy 2 car ke you have
0 buy 8 computer, wa'd all be ciding
around on horses.”

\.

Thornton’s tale, part 2
When business acquaintance Tharnton wi.
falded his tale of woes in buying 2 business
computer, [ thought thet surely he was ex-
aggetating. After al, all he wanted was 2
simple s¢t-up to handls straightforward
tazks ke billing, paysoll and inventory
control.

Nevertheless, Thomton, while auzsing an-
ouher Chivas Regal on the rocks at the
Ritz'shay, insisted on his tale's veracity,

“4 shauld lie to o™ he said. *|
should tell you | got 1roubles when 1 got
na trowbles?”

“Perhips,” 1 suggesied, “there's sonse-

Pul my invoicsd to be typed? thing unique about manufacturing blouses,

“Stanley staret gt me like Fm crazy something that makas it ks amenable 10
of hing. He mumbles thing k llnm,ny, 3
shout he's in the computer businéss not dectronic . parts.”

printers. If it's a complate packege 1
want, I should go 1o & syitems homse,
““A what kind of house™ [ yell at
thebum. ‘Me, & roputsble businessman?
“Sa then Stanley, the burs, explains
to me what it is, a system house. For
people like me, who all we want is o

If you had to buy a car like you

You name it. But » salesman? With Marvia Dave to buy a computer, we’d all
be riding around on horses?”

B¢1a computer and everything élse ready
1o g0, then we go to 1 systems house and
Uy deliver s = turkey system. Why they
should call it a turkey, I don't kaow. But
1should argus with a billien-oliar com-
puter indusiry?

“Finally | say 1o myseif, ‘Thornton,
you'se finally getting somewhere. All you
should do now is find a good systems
house and you get 2 computer.”

“First thing happens [ walk into the
eystems house, they want I should tell
the which applications package [ want,
Awhat package? Applications? [ don’|
know applications from apple strudel.

1 1ell the 1 got 4 listle bilking, 1 got
& Littls payroll, I got acoounis who haves't
peid me in 90 days. ‘Fine,' thoy sey, ‘we
san it you out with our sandard small
Dusiness pwhgc Aml then I tell them [

got L ‘Aaagh!* they

e something, So far your pi

doesn’t geem any different from anybody
else's compuier, [n what way is you
computer sc different from all oiher
computers?*

exdaim. *it’s no bonger a ptandard pack.
age but & cusrom package. Cost a little
more, but nod 10 worry,'

““Fioe.’ [tell them. ‘Do it. And how

**Adiil,” Thoraton mesned. “If only [
did make electric parts, At Jenst I'd be mak-
ing a decent biving. You knvow what the
matk-up o1 blouses is? You know what 1
gOF 0. go through just fo break oven?

“Blouses? Making blouses is so different
from making anything else? Somobody
makes it, somebady sells it, somebody buys
it In batween, there's a lot of headaches, &
1ot of aweat and believe me, ».lot of aggrava:
tion. You got workers you got 10 psy more
than they’re worth. You got stores who
maka you wait 60, 90, 120 days belore they
wven think sbout paying you, You got sup-
pliors who sy theyH supply You at one
prics and then supply you at another price
and tell you you don't like i, don’t take it.

“What's so differeni? Look, every busi-
nessman, he's got ihe same pmhlmu. Even
the paople, they gol
And 1 can cytapathize with them,

“But they should sell compuicm like they
sell cars. Ynngomcnldenhr he shows
you what he's got, be tells you the price,
you pay him what he wanis - all right! so
you discuss it a litile — and you drive off,

“But computeas? 1 told you before, If
Detroit sold cars like computer people seil
computess, we'd all be riding horses. And

we'd be a lot happier, belleve me.

“First of all, you just wouldn's buy a car,
You'd buy wmﬂhm@ witha fancy name
like ‘vehu:uh_ r sysiem.'

“On,” Linterjected, “an ipteractive mod-
ulat component of 3 point-to-polnt, srface
traneportation system.”

“And you ¥ink you could just go into
a dealer and buy a complete package?”
Thomton continued without pause. *"You
think 50, you'se crazy. You'd have to go.

there for tires, over there for upholstery,
and over there for a hom. Why? 11 1l
you why.

*‘Because the automobile dealsr, he
would say, ‘1 supply automobiles. 1don't
wpply accescories.” Big shot! Hoo, hioo,
ho!

1 want tires, accessories — or what 48 it
the computer people say? peripheries? — to
a fire dealer | have (o go. 1 want a radio, [
should see a radio dealer. 1 want a steering
wheel, | should seo a steering wheat dealer,
I want a bucket seat, | should see a buchet

dealer,

“And I should be able 0 go intea show-
ecom and say, “Look, | need a car that can
take me from here ta there? No, [ would
have to know why it can take me from here
ta theze. | would have to Know how it can
take me from here 10 there. [ should have
10 know how much gas flows through here.
Tshould have to kaow how much oil flows
heongh there,

“And all | want to know is, can it get
me there? if it g#13 me thees, with a little
bit of style (you know, a seat that doesn't
make you feel you're aitting on » pianc
bench,  litthe gir conditioning, sa enging
that maybe at the [ights lets you thow of(
alitde), [ take it. Thawe to know how the
gas gets from here to there? [ have to know
the sngine is turning around & theusand
timas 2 second? | chould care it turma? [
should care how much it cours me every
hme it tung,

[ temeniber when Marviv, the coompu-
ter genius, is relling me abowt twa key this,
four key that, eight key this, key that, key
thir. Apdme? Fio holding iy hesd, and
I'm crying, 'Oy vay, oy vay, oy vay?" Aad
Marvin is golng, ‘Key, key, key.”

“Later, 1 find out it's aot key, it K sad
K meansa thousand. So why can't he oy
a thougand: Like you buy a car with » 4K
RPM motor? No, you buy a fous thowsad
RPM motor, And why? Becauss automo-
bile dealers speak English.

"Beddn, where does this X come from?
In grammar school, in grawmar school al-
ready, Hcam the abbreviation for a thou-
sand is M. M, from the Roman nureral,
not K,

“And when [ buy a car, do | have tosit
down with a hundred-page catalog and stu-
dy itTiks [wasa seholar? |have {0 sit there
with tables this long and match this (what
do they call it? module?y perr with this
part. Jhave to g0 inte an automobile deal-
o and spend Bows telting him what [ need
and why L aesd it, and then he tells'me hel
give mae only 30 much of the car and if [
want ath trays T should 2o to the ash tray
makae?

“No, I go Lo buy a car, and it's already
act up to get me From hars to there, Sait’s
ot a litde more hooepower o & litths less

than maybe [ think [ want.
That’s such a big deal? The important thing
is that 7 don’t have the aggravation of woi-
rying how to ot the car up so it"ll get me
from here 1o there.

“*And you know why? Becanie the avto-
mabile people ire smari. They know what
people want, They say here’s a car for you,
you want a litthe extra tein, Fine, you don’t
want it, fins. Whatever you want, it's ceady
0 go. Soit's got a little bit mose than |
waat? What's tee difference? The time |
tave In aggravation, it’s worth the price.

“You have 10 understand. Al | want
when I buy a car is T put in the kay, | turn
the key..and it ruas. [ don't have to change
the way 1 do business. | don't have to turn
my factory upside down. [ don't bave (o
wait for somabody 10 show the car how to
qun. And [ den’t have Lo hire a special key
iwrner. So, is that asking too much?”




First Annual

WACC!

World Altair Computer Convention

This year's most exciting computer convention
could very well be the First Annual WORLD ALTAIR
COMPUTER CONVENTION. Computer hobbyists
from all over the World will aather in Albuquerque,
Mew Mexico on Saturday and Sunday, March 27 &
28. Many of them will be bringing their Altair sys-
tems in order to compete for the $10,000 worth of
Altair equipment to be given away at the convention.
In addition to demonstrations of Altair product
applications, there will be FOUR SEMINARS pre-
sented during this dynamic weekend.

SEMINAR ONE will be a seminar on LOW
COST COMPUTING conducted by some of the
leading figures in the field. A preliminary list of
speakers includes Larry Steckier, technical editor
of Radio Electronics, Carl Helmers, editar of Byte
magazine, Art Childs, editor of Interface magazine,
David Ahl, publisher of Creative Computing, Judge
Pierce Young, president and founder of the Southern
California Computer Society, and Terry Silver, also
of the SCCS. And this is only the beginning,

SEMINAR TWO will be a complete discussion
of ALTAIR PRODUCTS and Altair design philosophy.
Speakers will include H. Edward Roberts, president
of MITS, Inc; Project Engineers Bill Yates, Bob
Zaller, Tom Durston, and Pat Goding; Software
Writers Paul Allen and Bill Gates; and Computer
Notes editor, David Bunnetl.

SEMINAR THREE will be a presentation of the
updated MITS TRAVELING SEMINAR presented
by Pat Ward. Altair technical binders will be given
away free to people attending this seminar.

SEMINAR FOUR will be an organizational meet-
ing of the Altair Users Group conducted by Barbara
Sims and David Bunnell. Topics will include argari-
zation of the Users Group and ways to improve
MITS service to Altair users. All seminars will be
opened to the audience for questions.

Altendance to the WORLD ALTAIR COMPUTER
CONVENTION will be free 1o all Altair owners
and out of town guests. The convention will be
held at the new MITS building at 2450 Alamo SE,
within walking distance of the Albuquerque Airport
Terminal. The entire Airport Marina Hotel has been
reserved for this occasion. Reservations at this
hotel (which is also within walking distance of
MITS and the Airport Terminal} can be made by
filing out the caupen in this ad and returping it
prior to February 26. Cost of reservations are $20
per night fer a single and $24 for a double.

$10,000

MITS will be presenting door prizes and prizes
for the best demonstrations at the convention,
These prizes will include Altair 8800's, Altair 680's,
and related equipment of a retail value not less
than $10,000. To enter in this contest or to have a
booth at the convention, you must fill out an official
application form from MITS, Inc. Rukes and regula-
tions governing demonstrations and booths are
available with application forms.

ALTAIR CONVENTION COUPON

Mame

Addres:

City State & Zip

O Yes, | plan to attend the first annual WACC to be held in
Albuquerque. Mew Mexico on March 27 and 28, 1976,

0 Please reserve a room for me at the Albuquerque Marina
Hotel. | wilt need a O single [J double roam. | plan on staying
i Albuquerque the following nights: O Friday O Saturday
O Sunday.

O Please send me the official entry form for the Altair Demnon-
stration Contest.

MITS/2450 Alamo SE/Atbuquergue, 87106 505-262-1951
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. . - Keeping up with its innovative tradition, MITS
Altair 7000 Graphlcs Printer has recently announced several new

products which will greatly expand the capabilities

The tremendous flexibility of the 7000 Graphics/Printer, Of the Altair Comp uter
which acts as a printer, plotter and graphica device, makes system.
it one of the fastest and mest economical. metheds of slestro-
slatic printing. The new Universal I/0 hoard for the Altair
680b expands the 1/0 capabilities of the 600k beyond the
one serial port on the maln board, Yhanks to the 38-Mux
(24 Channel Multiplexer), the input capacily of the 88
Analog-to-Digital G for applicati ring a
large number of analogs hes been greatly Increased. The
new 88-54K Memory Board now makes totally synchronous
meniory logic available to Altair 8800 users.

The 7000 Graphics/Printer

Although there are a number of methods used for
printing computer output, electrostatic vinting is - .
Finally being recogniced ag the only method whith 32 680-b Universal 1/0 Board
fast, ecomomical and, now with the MITS 7000, is alsc
the most flexible means. In last menth's C.N, we
introduced the 7000 Graphics/Printer as a multifunc-
tion, hard-copy output device which is Plug compatible
with the 680 and 8500 mainframes via ome PIO pore,

The enthusiastic response to the 7000 warvants a moxe
detailed explanation of its operation and applications.

The flexibility of the 7000 is due to eight print
electrodes, driven directly by software, instead of
the usual seven found in 5 x 7 matrix printers. Coples
made from the printed output are actually more legible
than copies of typed paper and can be made for shout
1¢ per foot of electrosensitive paper.

When the 7000 is used as a line printer, char-
acters ars generated using a 5 x 7 dot matrix. Altalr
BASIC supports thyee different sies of character sats
{each with upper and lower case) to produce line
widths of 20, 40 or 80 characters in the four-inch
wide printing area. The speed 13 16¢ characters per
second (80 chayacters per Iine) or 120 lines per min-
ute. Different character sizes are selected with the
CHR$ functlen in BASIC.

The eighth or extra printing electrode in this
unit provides symmeiry along the horizontal amd verti-
cal axes to permit plotting. With the vertical dis-
tance between electrodes equal to the distance between
lines, there's mo gap from line to line, This special
feature makes the 7000 ideal for graphies. Pictures
can be produced that show either a distinct outline or
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e progcan as

listed on page ten of the .july issue assumes that any year which is an

integer wultiple of four is a leap ysar.
is: any year 'evenly' divisible by four i

The correct leap year rule

s 4 leap year UNLESS it is

‘evenly’ divisible by 100 (a "century' year), DUT it is still a leap

year if it is
rewrite the lines shown here:

‘evenly' divisible by 400,

To, correct the program,

5000 IF IWEY1/4J'4<>Y1 THEN 5200 ;NOT A LEAP Y

$10¢ IF INT
5150 Ll=}: GOTQ 5300
5200 Ll=0

EAR
Y1/100)*100=Y1 AND INT(YL/400) *400<>Y1 THEN 5200 JNOT A LEAP YR

5300 IF INT(Y2/4)*4<>Y2 THEN 5500 ;NOT A LEAP YEAR
5400 1F INT{Y2/100)*100=Y2 AND INT(Y2/400}*400<>Y2 THEN 5500 ;NOT A LEAP YR

5450 L2=i: GOTO 5600
S500 L2a0

105:10 IF INT(Y2/4)*4<>¥2 THEN 10530 sNOT A LEAP YEAR
10520 IP INT(¥2/100)*10D=Y2 AND INT(¥2/400) *400<>Y2 THEN 10530 ;NOT A LEAP YR

10525 L2=1: GOTO 10600

Note that lines 5200, 5500 and 10530 need not be re-written; lines

5150, 5450 and 10525 are added lines.

These changes will allow the
program to work correctiy for persons born before March 1, 1900.

The

leap.year rule stated above is correct for any year later than 1582,

when the Gregorian calendar was adopted

as a long-needad reform.

. Cevav e habialg LU pay.
o particular, we're interested in
first person experience building com-
puter kits and peripherals, and then
gotiing them operational. But even
mare, we're trying to focus on “what
do you do with it after it's built?t
That is, applicationms. Things like
a file system for LP records, menu/
shopping planning for various tasks
and dietary requirements, kinetic
video art, and, of tourse, games,

Bur challenging games, cybernetic
gemes, learning games.

Contributions should be sent to
Ms, Burchenal Green, Editor, Creative

Computi, P.Q. Box 789-M, Morristown, H
H.J., 07960,

Sincexaly,

David H. Ahl,

Publisher

= Continued on Page Fiftean —

By Gals Schonfeid

This wonth the Repair Department has
asked me to relay the following message
0 you:

WARRANTY ON MITS PRODMXTS
——————— s

The warranty on kits i{s 90
days for parts, Labor is charged
8t $22.00 per hour for all com.
pPuter mainframes and related
products. The warranty on assembled
items is 90 days for parts and
labor,

For detailed information on
product warranty, please check your °
Manuals, Remember - the warranty
does not cover postage and handling
to and from the MITS factory,

HOW TO SHIP UNITS IN FOR REPAIR

Packing - Make sure when pack=
ing items to be returned for repair
that 111 accessories are secured in

Page Twao

customer service news

place and that they are not "“float-
ing" inside or outside of the »ain-
frame, Transformers should be
bolted down or shipped separately,
peripheral boards should be secursd
in their card puides and edge con-
nectors, or packed in a separate
bax, disk drives must have the
"block" secured in place, ete.

Damype resulting from Boor_packing
or packa; will automaticall
E The Repair

void your warrmt:g. ep:
opartment wil lvise you of any

packing damage before repair action
is begun, i

Packaging - If at all possible,
items should be shipped in the orig-
inal MITS box, padded well with
newspaper ¢r styrofoan beads,
Styrofoam corner pads should be
used to protect mainframes and ter-
minals. Double boxing is preferred.

Damages caused by the shipping
agent - If an item recelved appears
to have been damaged in shipment,
the Repair Department will immed.
iately contact the customer so that
appropriate action may be taken for
claims purposes.

Mailing labels - Please be
sure that your mailing label reads
"ATTN: Repair Department. We do
have s¢veral departments which re-
ceive in-coming packages and unnec-
essary delays can be caused by mis-
Touting.

Enclose a letter - Flease be
sure to enclose a letter explzining
the problens you are having with your

equipment. Examples of these pro=
blems would also ba helpful. Also,
pPlease remember to state who the
actun]l owner of the computer or per-
ipherals is (the owner, by our
records, is the person or company
listed in the "sold to" address on
¥our inveice). We ask this in order
to p ry charges due
to lack of information on warremties,

CHARGES

Labor Charges - Labor charges
are rated at §22.00 per hour for all
mainframes and related products.

- Continued on Page Fiftaan —
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Trekking with the Allair

By Steve Lowe of Microsystems,
Springfield, VA

At the recent “STARTREK EXPO"
held at the Hyatt Regency Hotel in
Washington, D.C., MICHOSYSTEMS was
on hand with an impressive display
of ALTAIR computers to intreduce
"Trekies" to the werld of micro.
computers. Several ALTAIR computer
systems were displayed featuring a
disk system, a talking ALTAIR, a
T.V. Dazzler system using an Advent
41 x 6' Videobeam T.V., and a game
system using a second Videobeam T.V.
as & terminail.

Througheut the three day event,
each of the systems proved their
worth in attracting and helding
convention-goers' attention while
the MICROSYSTEMS staff answered
questions and provided information
to interested people. Many had ne
idea that microcomputers were so
versatile and later dropped in at
the MICROSYSTEMS showroom for more
in-depth demonstrations of MITS
computers and ALTAIR BASIC.

One highlight of the show for
the MICROSYSTEMS crew was z visit
to their display by several of the
original stars of the STARTREK TV,
series. George Takei, who plays
Mr. Sulu in the series, was lured
into the display room and tried out
different versions of STARTREK
games in front of a large crowd.
During one game where the Enter-
prise engages in combat with a
similarly armed Klingon Vessel,
George asked, "Do we have to fight?
Why can't we negotiate? HMoments
later a moan of anguish engulfed
the room as the crowd watched the
Klingen ship out-maneuver and des-
troy the USS Enterprise. George
redeemed himself, however, by win-
ning his second battle. A newcomer
to the world of microcomputers, he
admitted that he could understand
the fascination thar made the
MICROSYSTEMS display such a popular
attraction at the show, Even before
Gene Roddenberry (the producer of -
Star Trek} spoke later that day
about the impact of computers on
the future of mmanity, MICROSYSTEMS
had been proving that thanks to
MITS, the impact of computers is
#lready being felt around the world,

Moments before the Klingen's des-
troyed the Enterprise, George Takei
{Mr. Sulu from the Star Trek T.V.
series) pauses to ask the MICRO-
SYSTEMS crew about "the possibility
of negotiating with the Klingon
vessel,™

Book Review

By Linda Blocki

The
Compleat
Computer

RIDDLE: What does a medical
center, the Senate Watergate Com-
mittee's investigative team and a
Tibetan monastery have in common?
ANSKER: a computer. Surprised?
Thanks to new electronic develop-
ments, the use of computers is
quickl]y expanding to practically
all areas of everyday American life,

Information about computers is
no longer confined to ¢omplicated
articles by mathesaticians and data
Processors. Many noncomputer spec-
ialists are now doing some inter-
esting research and writing, which
is graduelly replacing the pwblic's
confusien about all that hardware
and software with beneficial infor-
maticn that anyons ¢an understand.

The Compleat Computer (1976),
a caretully compiled collection of
over 100 informative and sometimes
humorous articles by nomcomputer
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specialists, seems to be the hest
publication so far to help axpose
people to the many diverse opinions
about the use of computers. Author
Dennie Van Tassel, user liaison in
the computer ceater at UCSC and col-
iector of computer misceilany, has
filled his paperback book with a
wide variety of selections from fic-
tion, poetry, mewspapsts, cartoons,
and advertising as well as mors
detailed articles that concern the
computer specialists. Such well-
known moncomputer experts as Norman
Cousins, Ray Bradbury and Issac
Assimov are just a few of the writers
whose articles appear throughout the
bock.

Some of the different areas
the axrticles cover include the story
of a fully computerized poison con-
trol center in a children's hospital
in Missouri, a fictiomal accoumt of
a Tibetan monastery that used a Mark

¥ computer to compile a list of all
the possible names of God and a
computer which acted as a key "men~
ber” of the Senate Watergate inves-
tigative team by spewing out minute
facts about any witness in a frac-
tion of a second.

In order to include as much
waterial as possible, Yan Tassel
has capsulized the longer articles
and selected only the “tastiest
tidbits" for publication. His ex-
tensive references following each
articie are helpful to the inter-
ested reader who wishes to pursue
2 topic in greater depth. After
each weli-organized section of the
book, a lopag list of questions and
exercises is included to further
aid the readar in exploring other
various apinjons about the use of
computers.

The book is divided inte nine
sectiohs starting with three intro-
ductory chapters--"In the Beginning,"
"How Computers Do It" and “The
Software'--which discuss the basics
of computer cperation. Articles
appearing in this firsc section in-
clude "The Development of Automatic
Computing," “Computer Games People
Play" and "Technology, McDonald's
Collide as Students Best Burger
Donanza," a humorous article des-
cribing how Cal Tech students used
an IBM4 computer to print outr 1.2
million entry blanks awd win a
McDonald's contest.

Continued on Page Fourteen
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the effect is a vexy dark image,
When the columns are printed farther
apart, the image appears lighter.

The 7000 is controlled by using
a single port on an 88-4PI0 parallel
interface board. One section of the
port provides the sight bits of in.
formation t¢ be printed, and the
other section provides control.

The control signals to the 7000
ars: (1} MOTOR ON, which starts the
wetor running while the print head
remains disengaged, (2) PRINT, which
engages the print head to begin tra-
veling across the page and (3) LINE
FEED, which causes & line feed with
no print heed movement.

The control signals £rom the
7000 are: (1) CT or character timing
pulse. The first pulse defines the
loft-hand margin once the print head
has begun to move, (2) DT or dot
timing pulse. There are eight dot
pulses for each character pulss.

Bach time a new colwm of in-
formation is to be printed, the
appropriate data bits are forced low
(logic "0'") by the 4PI0, Each low
data line causes the related print-
head elactrode to discharge to the
paper. This producas oane dot. In
a1l there are more than 500 sight-
dot colwms in a line.

To print characters, seven elec-
trodes are used to provide a one-dot
space between lines. In the plot
mode all eight electrodes are used
30 that there's no space betwesn the
lines that make up a plot,

The software requived to use the
Altair 79PP Graphics/Printer ag a
line printer has been integrated into
the BASIC interpreter. In ordsr to
list or print using the 7PP#, the
LPRINT or LLIST commands are used.

In ¢rder to change the character
size, an LPRINT command must be
issued which includes ore of the
following three special characters:

CHR§ (1) prints 80 characters/line
CHR$ (2) prints 40 characters/line
CHRS (3) prints 26 characters/line
Exanple:

LPRINT CHR$(1);"TEST SMALL CHARACTERS!

LPRINT CHR$(2};"'TEST MEDIUM CHARACTERS"

LPRINT CHR$(3);"TEST LARGE CHARACTERS"

produces the following output:

Page Four

MNote: If a new character size is
not requestsd, the most racently
requested character size will be
used,

Except for one assembly lan-
guage subroutine, the software for
using the Altair 7§PP Graphics/
Printer as a plotter is written
entirvely in BASIC language. This
will allow the user to make his own
custom nodifications to the standard
software. It will also allow him to
save room in memory by removing sub-
routines that are not required,

The image to be printed is
stored in memory in a buffer with
each bit representing a dot in the
picture, If the bit is turned on,
the corresponding dot is present.
If the bit is turned off, the cor-
responding dot is sbsent., A 256
byte segment of memory represents
the 8 rows of 256 dots printed on
one pass of the print head, In
order to cause thiz 3 by 256 segment
to ba printed, & single call to the
assembly language routine is re-
quirsd,

Since an B by 256 dot picture
is far too small t¢ be of any prac-
tical use, the plet routine uses a
pumber of thess 8 by 256 alements to
compose a picture, The standard
nunber is 32, and this requives an
8K buffer fer the image. The user
may increase or decrease this number
by altering a single BASIC statement
as his needs require or his memory
permits.

There are BASIC subroutines
for:

1) performing initialization - set-
ting buffer sizs, location, stc.

2} printing the sntive buffer

3} c¢learing the buffer

4) mwarking a dot

S} writing a character

6§} writing a string for labsl

7} calculating scaling factors

8) plotting a peint

9) drawing a line

Here is some sample output: Jl

7000 _Graphics/Printer §

$785, 60
days

Price and availabllity:

Elactrosensitive
paper (& inches
wids) -

Printing medium:

Horizontal
resolution: A. Internal timing--
80 dots/inch
B. External timing--

better than 128

dats/inch
Vertical
resolution: 65 dets/inch
Printhead
speed! 0.0175 inches/msec.s
0.1%

ffications:

Timing markers: A. Every 1/80 inch

of priathead

travel (DT}

B, Ewery 1/10 inch
of printhead
travel (CT)

Two lines per second,
& dots vertical

Plotting speed:

Input raster: Eight-bit parallel

Power: LISV AC. 36 VA
Weight: 14 1bs,
Interface: ) PIC Port (83-4PI0 or

parallel port on 580b
Universal I/0 Board)

The 630b Universal I/0 Card:

The 680b Universal I/0 card
provides two parallel ports and one
serial port to graatly enhance the
1/0 capabilities of the Altair 680b
while occupying only one slot on
the expander board.

Paraliel Ports

The design of the Universal
1/0's two parallel ports is based
upon a Peripheral Interface Adapter
{PIA}. The PIA contains all control
and data registers, thus most optior
are software selectable. These op-
tions include data direction {each
data line can act as an input or an
output), and interrupt/control struc
turs, The Universal If0 can be ex-
panded up to twe parallel ports.

Parallel Port Selection:

Each Universal If0 card require:
16 address lines. Hardware sets the
upper 8 address lines (AlS to A8)
to PP (hexadecimal) for all I/G
ports.. These addresses are F@XX,

Address lines A7 through A4 _
and their comploments A7 through A3
are user-selectable. With these
addreszes there are 16 different
address lecations for the Universal
I/0 (4 addresses are reserved for
future use).

Address lines A3 and AZ select
between 3 ports. A3 addresses the
parzllel ports or the serial port.
A2 selects a particuler parallel
poTt.

Each PIA contains 2 sections.
Sections A and B each contain two
channels, control status channel
and data-data direction chanmel,
Address lines AF and Al enable the
selection of port section, A or B,
and the selection of control status
charnel or data channel. If the two
parallel ports are addressed at PO0S
and FOOC, the port, ssction and
channel addresses would appear as
follows:

(Refer to Figure Ome}

CN/Septembaer 1976




Figure One

ADDRESS Ic SECTION CHANNEL
FOOS A CONTROL/STATUS
Foo? B DATA-DDR

FOCA B CONTROL/STATUS
FOOB DATA-DDR

FoOC A CONTROL/ STATUS
FOOD A DATA-DDR

FOOE CONTROL/STATUS
FOQF B DATA-DDR

The following block diagram illustrates the internal

structure of a PIA.

MRy PORT 1/0 DEVICE(S)
Data In - CAL
CA2
Dsta Out A ,
Section
= bata In/Out
T (2 1ines)
Interrupt
]
Address
Buss CB1
Lo -—
Read CB;
¥rite - B ‘_2_-
Section
Data In/Out
T (8 lines)
Inte:
i) TP

(Refer also to "Software Initializa-
tion of Parallel and Serial 1/¢

Boards" by Patrick Godding, Compurer
Notes. June, 1976, pp. T4A7g b o

The Universal I/0 with only one
PIA parallel port can handle two in-
puts (such as a paper tape reader
or keyboard) or two output devices
(such ag a paper tape punch and
printer) or any combination of cus-
tom applications. A Universsl I/0
with two PIA parallel ports has 32
data lines (each group of eight is
individually selectable}. AIl data
lines are fully TTL compatible.
Eight of the 16 lines are capable
of dirsctly driving the base of a
transistor switch (1.Sv at lma}.

The design of the Universal
17075 serial port is basad upon an
Asynchronous Communications Inter-
face Adapter (ACIA). The ACIA allows

A o

serial data to be takem in on its
receive line and transfers the data
onto the Data Bus, or data can be
entered from the data bus into the
ACIA and then gsent out the transmiz
data line in serial form.

The ACTA contains both control
and status registers. Five conrrol
lines allow maximm utilization of
sophisticated temminals. The five
contrel lines are: (1) tramsmit
data, (2) receive data, (3) data
carrier detect, (4) clear to send
and (5} request to gend.

The B-bit Status Register
allows for greater control and
handshaking ability by indicatring
received dita available, trams-
mitter buffer empty, carrier de-
tect, Clear to -send,.framingleivoer,
received datd everflow, parity
error, and intertrupt request.

All lines are switch-selec-
table for R$-232, TTL levels or
20 milliamp current loop (TTY).
The serial port is programmable
for nine or ten bit transmission
as follows:

a, 7 data bits + parity bit (odd,
eVen, oT none) + 1 or 2 stop
bits;

b. B data bits + 1 or 2 stop bits;

c. B dara bits + 1 stop bit +
parity bit (odd or even)

The transmit and receive inter-
rupts ensble or disable under soft-
ware control. The Universal 1/0
provides an onboard, ¢rystal-
controtled clock that allows user
selection for any of 13 baud rates
by pesitioning a dip switch.

The Selectable Baud rates are:

50 2400 300

75 9600 150

134,35 4500 110
260 1800
600 1200

Universal I/0 Board Specifications:

Level Selection: Switch selectabls,
TTL, R$232, TTY

Baud rate

gonerator (ACIA): Crystal-controlled
CHOS Divider
Device

Connection: (fully expanded) 12
conductor cable, 10-
pin removable connec-
toy on board and 25
pin connector (ACIA).
Three removable flat
cables with a 24-pin
plug on the board and
a 25-pin comnecter
passed through the
back panel! (for PIAs
and other parallel
interface).

630b Mb glots: Cne

Power: +5 volt at approximately
35¢ millianps fully ex-
panded. Typically 27 mil-
lianps & +16 volts, Typi-
<ally 10 milliamps @ -16
volts,

Bit Configursaeion: Softwars selec-
table for seven
or eight bits,
one or two stop
bits and odd or
even parity PIA.

§8-54K Memory Board:

An fdeal addition to the Altair

2800 series computer is the 88-S4K
Synchronous 4K Mesory Board, which
has many cutstanding features in-
¢luding totally synchronous design
logic. Thiz means tho memory re-
lies solely on the CPU for timing
signals - no single shots and no
critical on-board timing.




Troubleshooting the 680b

by Rich Haber
PR AIGD Ao
[>]3 vhodl
2100 Ll

N |
=0 W

nlém B’*“-&'

WOMPER

R4GI
‘2EGA

R400
LK

altair 8800b

Assembhly Manual
Corrections:

{bisplay/Control Board)

#1 ~ Capacitor C7 should be ommitted
and resistor R75 should be re-
placed by a jumper wire. This
filter cireuit is not mecessary
sinca 1t will attenuate the §2
input to 1€ $1-3 teo much.

When installing the resistor

pack (page 5-24) it is necessary
to clip off the Tast three leads
at the end furthest from the dot
on the resistor pack. There are
no holes on the PC board for these
leads and these three resistors
are unused.

2

Page Six

We have been very impressed in the Tepair department by how few
680b's have been sent back te us. Kit builders have been doing a really
good job assembling and troubleshooting their units. [f you are having
any trouble with your 680b, the troubleshooting aids on pages 17-19 in
the Theory of Operation Mamusl will help you track down some of the most
common problems.

Apparently not everybody received or moticed the errata sheet
explaining that Q2 and Q3 and Q100 were silkscreemed incorrectly on some
of the main boards. The enitrers ware marked where the collectors should
be and vice versa, The correct pesitioning for these transistors is
shown in Figure 1. There was al3o an error on page 30 of the Assembly
Manual and page 10 of the Operator's Manual concerning the Baudot inter-
face, The values for R401 and R400 were reversed and a diode D402) was
left out, See Figure 2 for the correct configuration.

Here is a list of some common probiems with the 680b and how to
track down the ¢auses.

680b Troubleshooting
All address lights except AD lit.

This indicates that the computer is locked in the reset mode. This
can be verified if pin 40 of the MPU (REZ) is LOW, Probable causes:

a. Q2 and Q3 are in backwards {silkscreen shows C § E reversed).

b. Solder bridge on transistor lands.

¢. HNo phase 1 clock signal to IC K pin 10 on Eront panel. If
true, then check pin 2 of IC pp.

d. Bus line 54 shorted.

MPU always running.

This can be verified if pin 2 of MPU (HALT) is HIGH, Probable
causes:

1. No P2 phase 2 clock signal to IC K pin 2 to retrigger the one-
shot; if go, then check PP-d,

b, IC T or K defective (check logic).

¢. Q4 or @5 in backwards, shorted or defective.

Can't deposit.

a. Maske sure RAMs are strapped to the address you want,

b, Check to see if pin 34 of the MPU (R/F) goes LON when the deposit
switch is toggled. If 34 won't go LOW, look at I-12 on fromt
panel and trace back,

¢, BA (pin 7 of MPU) should be HIGH.

d. TR (pin 4 of MPY) should be HIGH.

e, IC M pin k2 should be HIGH for read, pulse LON for deposit.
Does §2 appear at pins 1 and 27

f. AA-8 should be LOW. If not, and all AA inputs are HIGH, ook
for @ short on this line,

g+ Check for solder bridges on RAMs,

Can't deposit at smry eme bit.

First interchange RAMs and see if Dad bit changes. If it does, then
the RAM is bad. If not, make the following checks on the bad bit
(leftmost RAM is bit 0);

a. Pin 13 should be LOW.

b. Pin 10 should be HIGH,

<. Pin 3 should be HIGH to read and pulse LOW to write.

d. TIs data appearing at DI (Pin 11)7 Is data appearing at DO
(Pin 12)7 If not, check logic at NAND gete and invertsr on
output (pin 32). Outputs of NAND gates should be HIGH for a
"1" and LOW for a "0". Failure here could invoive laboricus

tracing for solder bridges or shorted IC. - Continued =

CN/Septamber 1976




CN/September 1976

Logyied. Lf not, check to see that: DS is LOW, GGL13 is HIGH, HH4
is LOW and NN40Q is LOW while resetting,

1f the monitor fails to print a period, it i3 occasionally due to
two or more addresses being shorted together. Toggle each address
switch separately to see if the LED lights. If a LED fgils to
light, position all the address switches up. If the LED comes on,
then theve is a short between addresses. You can isolate which one
by putting the switches down one by one.

1/0 problems.

Pins 2 and 6 of the ACIA should be HIGH after initializing the monj-
tor (with 680k in terminal option), otherwise a short is indicated.
Pins 3 and 4 should have s square wave signal equal to 16 times the
baud rate; look for a ,568 msec, period for 110 baud, .208 msec.

for 300 baud, NOTE: R15 should be 1K ohm instead of 4,7, Do aot
bother to replace it unless the voltage at the right side of R15 is
below TTL levels. If the voltage is very low, IC I is probably bad.

The mest common causes of problems on units we have received have
been:

@, Solder bridges and cold seider joints (especially on 100 pin
connegtor)

b. Incorrect parts placement

¢. Incorrect hardwire strapping

2. IC pins bent under chip

I would 1like te recall your attention to the problem mentioned in the
Jure Computer Notes (“Altair 680b Hardware Kotes,™ page 9). If the
MPU is given an invalid instruction o execute, it camnot be reset
through the fromt panel switch. Instead, power must be rurped off
and on and then RESET aust be activated, thereby erasing memory. To
correct this, do the simple modification that is outlined in the
article.

liere is & convenient check list of logic levels for troubleshooting:

Chip 1n Fin Label Status (MPU Stopped)
MPU N 2 HALT LOw
3 P1 (phase 1 cleck) 1
4 m {interrupt request) HIGH
S YMA (valid nemory) LOW
NAT {non maskable HICH
interrupt)
HIGH

L]

7 BA (bus available)

34 /W (read/write) HIGH (pulses LOW
during deposit)

37 P2 (phase 2 elock) p2

40 RES (reset) HIGH

ACTA JJ 354 clock square wave frequency = 16 x bawd rate
9 €52 (chip select 2) LoW
¢ - ss1 HIGH
11 RS (register select) tied to AQ
13 R/W {read/write) HIGH
14 enable fi2
7 R HIGH
RaMs c-K 3 R/W-P (read/write-prime) JIGH (pulses LOW

during deposit)
10 vee HIGH

same as front
panel switches
same as froat
panel lights

LON when addressed

11 DI (data in)

12 DO (data out)

13 €5 (chip seiect)
W LOW when addressed

Continued on Paga Ten

PROM -V 13 (chip select)

nnuain voGio

Larry Landsuerk
2320 N. S6th Lane
Fort Smith, Arkansas 72901

Ronald W, Moore
A Div, USS America CVéb
FP(r, New ¥ork 0950]

Robert M. White
5240 Kootenai St.
Boise, Idaho 83705

Carl Knipp
Box #1
Cary, IL 60013

New Address for:

Capt. James K, Bostick
Tuslog DET II

PSC Box 2324

APQ, New York 09224

Jim Henley
420 Bankcroft Ct,, #8
Rockford, IL 61107

Computer Clubs

Houston Texas
HAMCC
David M. Fogg, President
4223 S.W. Puy., #203
, Housten, TX 77027
(713} 626-2935

The HAMCC meets on the secend Friday
and the fourth Tuesday of each
month,

Rockford, Ninois

Anyone interested in forming a club
in the Rockford, Illineis, area
should contact:

Jim Henley

420 Bpocroft Ct,, #8
Reckford, IL 51107
1-815-399-8558

HARD
WARE
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MITS is pleased 1o annaunce the development of & 16K statie card for the
Aliair 680b. With an access time of 215 nar ds and low power of
5 waitts, we feel that this is an excellent addition o the Altair 680b.
o sureeten he pot even move, we are including a free copy of Altair 680 RASIC,
assemnbler, and text editor on paper tape. (3275 value)
muwssomumenmmmsxmcmedfwmmm
Features indlude: Boolean operators, the abilfty to read ot wwite a byte from any /O
poxt-or memony location, multiple statements per line, and the ability to intezrupt
program and then continue after the ion of values.
OherleammolmthSUBASlCindudewﬂabklengmm(uptDZSS
characters), with LEFT$, RIGHTS and MID$ funciions, & concatenation opezator
and VAL and STRY to convert between siings and numbers. Both string and
numeric arays of up to 30 dimenslons can be used. Nesting of loops and subroutine
calls s limited only by avallable memory, Intrinsic funclions include: SIN, COS,
TAN, LOG, EXF; SQR, SGN, ABS, INT, FRE, RND and POS, n addition to TAB and.
SPC in PRINT statements. Altair 680 BASIC 1akes 7K bytes of memory.
Mﬂ'shasabodewhpedanmandermbrﬂuﬂmirﬁsﬂhmmlehwuaddup
to three boards inside the main case. Read “Computer Mates™ for an
of additional Altair 680b boands.

PRICES:
Altair 680-BSM, 16X Static Memory Board, including Altar 680 BASIC, assembler
andteteditor........... ... . L s $685.00 lat

Prices, spectiications subjoct 16 chonge, Allow 30-50 days for devery.
MITS, e, 2450 Alama 5,E. ! Albucuarqus, New Maxios 87108

-

MEMORY BOARD
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= Continued frorm Page Five —

There are no wait states 20 that the
CPUruns at maxizum speed,

The 88-34K provides 4,096
bytes of Random Access Memory while
consuning very low power., Each
board contains memory protect cir-
cuitry and address selection éir-
cuitry for any one of [6 starting
locations in ingraments of 4K.

The entire 4,096 bytes of memory
can be protected by switching to
PROTECT. A DIP switch is used for
board selection with mo hardwire
jumpers, and test peints have been
installed at impirtant signal out-
puts for ease of checkout and
troubleshooting. Ferrite beads
ar¢ used on all commen supply lines
for nofse isolation.

For oase of essembly, an
epoxy s¢lder mask on aress not to
ba soldered has been added, as well
a$ sockets for all memory ICs,
which provide easy installation and
removal of the ICs. Included with
the 88-54K i3 a well-documented
manual wich detailsd theory and
troubleshooting sections and step-
by-step assembly instructions.

88-54K SPECIFICATIONS

RAM Access Time: 200-300 ng,
Power Requirement
{worst case):

+5V current - 450 ma (max.)

+12V current - 290 ma (max.)}

+12V current (unselected) -
10 ina (max.)

Meaory ArTay: 4,096 8-bit words

Dimensions: 10™ x 5"

Altair Slots: One

Price: $155.00 kit, $255.00 assen,

Availability: Within 60 days of
order,

The 83-MUX (24-Channel Multiplexer):

The 88-MUX, companion card to
the 88-Analog/Digital Converter (88-
ADC--gee page 3 of the August issue
of C.N.), will expand the input
capacity of the 88-ADC for applica-
tions requiring a large number of
analog inputs,

The 88-ADC is actuslly a
stand-alone card for many systems,
because it contains an on-board
8-channel multiplaxer. However,
for a majority of system layouts,
the real potential of the ADC and
MUX conversion system lies in the
&bility of the MUX to process more
than eight signals. By using four
88-MUX cards, it is possible to
process up to 96 analog signals?

Another advantage of using the
&§-MUX is the optional differential
input. With simple modifications,
the card con be set up to handle a

As a bonus, the gain and scale
factoring of each channel can be
sot indepondently, giving extreme
flexibility in system design. In-
put filtering can also bs added tro
provide the desired roll-off
characteristics,

An appropriate interface cable
is provided with each ADC and MUX
pair, (For more than one 86-MUX
per system, 4 cable is réquired for
each MUX card.)

ecificarions for the S8-MUX (24-
Channel Multiplexer):

Price: $319, assenbled only.

Availability: within 60 days of
order.
Gain: Up to 1000
Input [mpedance: 1000 megohms
Offget: SMV (max.)
Input Signal
Level: (=4 to +10v)
(-10 to +4v)
(-5 to +5v)

Settling Time

to .01%: 15 microseconds (max.)

P.S. requirements: +Sv@d40MA
+15ve180MA
=15vR180MA

(See CO_II%L_II:E!‘ Hotes, August, 1976,
page 8, r specifications on the
88 A-to-D Converter.)

Exanple of Graph printed by
7000 Graphics Printer.(73% of
full sizey
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CPU runs at maximum speed,

The 88-54K provides 4,096
bytes of Randem Access Memory while
consuming very low power. Each
board contains memory protect cirs
cultry and address selection cire
cuitry for any one of 16 starting
locations in increments of 4K,

The entite 4,096 bytes of MANOTY
tan be protected by switching to
PROTECT. A DIP switch is used for
board selection with no hardwire
fumpers, and test points have besn
installed at important signal out.
puts for ease of checkour and
troubleshooting, Ferrite beads
are used on all common supply lines
for nolse isolatienm,

For ease of assembly, an
epoxy solder mask on areas not to
be soldersd has been added, as well
as sockets for all memory ICs,
which provide easy installation and
renoval of the ICs. Included with
the 88-S4K is a well-decumented
manual with detailed theory amd
troubleshooting sections and step-
by-step assetbly instrucrions,

33-S4¥ SPECIFICATIONS

RAM Access Time: 200-300 ns,

Power Requirement
{worst case):

+5V current - 450 ma (max.)

+12V current - 250 ma (max.)

+12¥ current (unselectad) -
10 ma (max.)

Memory Array: 4,096 B-bit words
Dimensions: 10" x 5

Altair Slots: One

Price: $155.00 kit, $255,00 assea,

Avallability: Within 0 days of
arder,

The 58-MUX (24-Channel Mukripl exer) :

The 88-MIX, companion caxrd to
the 88-Analog/Digital Converter {88-
ADC-=s¢e page 8 of the August issus
of C.N.}, will expand the imput
capacity of the 83-ADC for applica-
tions requiring 4 large number of
analog fnputs,

The 88-ADC is actually &
stand-alone card for many systems,
because it contains an on-board
8-channel multiplexer. However,
for a majority of system layouts,
the real potential of the ADC and
MUX conversion system lies in the
ability of the MUX to protess more
than eight signalg, By using four
BB-MUX cards, it is possible to
process up to 96 analog signals!

Another sdvantage of using the
88-MUX is the optional differsntial
input, With simple wodifications,
the card can be set up to handle a
differential input on each chamnel,
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flexibility in system design. In-
put flitering can also be added to
provide the desired roll-off
characteristics.
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An appropriate intevface cable
is provided with emch ADC and MUX
pair. (For more than cne S8-MUX
per system, a cable is required for
each MUX card,)

Specifications for the B8-MUX (24-
Lhanne) Multiplexex)?

Price: $319, assembled only.
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Availability: within 60 days of
order.

Gain: . Up to 1000

Input Jmpedance: 1000 wegohms

Uffsst: SMV (max.)

Input Signal

Level: (=4 to +10V)
(-10 to +dv)
(-5 to +5v)

Settling Time
to .01%: 15 microseconds (max.) 2

P.S, requirements: +Sv40MA
+15val80MA
~15vE1B0MA

(See Computer Notes, August, 1076, . a3 T
page 8§, %r specifications on the Example of Progran printed b
88 A-to-D Converter,) Graphics Pr.[_hg'_nter.(nx of full size)

M O 00 B D T T

DR G T R LA

fovra—

| l
s £ I
- i
- -l
o i
Example of Graph printed by i : i
7000 Graphica Printer.(73% of o v i
full sizey | ¢ !
L-.!‘ N 1

| -

of «
|
I y
. . ) H

Z Ll s

Exanple of 3-Dimensional House
projected by 7000 Graphics Printer,
(3% of full size)

Page Nine




corrections

Users have discovered the following
mistakes in two of ocur sofiware

programs;

#2-3-7€1, page 18:

Memory location 1 042 166 should —
cead o0z 3 Mt s

Page 31t

Memory location 2 015 014 should 2450 Alamo SE

read 2 015 0)

#6-1-763, Line 570:

A=FHR(NBS) +INT{NJ+5) : B=FNR{N1/2p}+
2/58)

INT(NL/2P)} :

should read A=FNR [NB5) +INT[N@/S) etc.
This change makes it possible to

win the game,

3 Albuquerque, NM 87106

€=

505-2437821

TROUBLESHOOTING

— Continued from Page Seven =

6800 Here are three test programs that are usefwl in checking ¢ut your
Junp
0300 7E jump when Tunning only AD § 1 should be lit
1 0o
2 [ilH]
Add Two Bytes
oooo 86 LbA
1 your choice of data
2 [} DA B
3 your choice of data
4 1B ABA
S B? STAA
6 00 LG
7 49
3 TE JMP
] 00
when using front panel
A 00
or
9 FF
when using terminal
A AR
Reset, yun, stop and sum of data should appear at address 0040,

Page Ten

GOy -1
1 Q3
reset and
2 B7
initialize
3 EQ
ACIA
4 00
5 86
G ol
7 B7
8 FO
5 a0
A B&
check to
B FQ
see if a
< oo
character
D 47
has been
E 24
received
F FA
o010 B&
input
1 FO
data
2 13 ]
3 Fé
check to
4 Fo
see if
5 00
ACTA ready
6 57
to output
7 57
8 24
9 Fo
00014 B7
B FQ
output
P C [1)3
data
D 20
E EB
jump to 0000

jwait for data

irotate right

;branch

jrotate

jTotate

and type character

Should you need more help with
your 680b, please feel free to call
us. 1f you decide not to repair the
unit yourself, please send it in.
There is currently no backlog of
680b's in yepair and return should

be relatively prompt,

CN/September 1976




on the side

By Wayne Cronin

As the cnly licensed ham at
MITS, I've been elected to edit &
new ham-oriented coluen for Computer
Notes. 1I'l1 be using this space to
pass along ideas for adapting com-
puters (hopefully ours!) to ham pur-
poses. That means I'11 need lots of
input from readers, and I'm sure many
of you have some good ham applica-
tions ideas to share with us.

ASCIL, HAS, AND THE FOC

If you have your own computer
system, you probably have some kind
of 1/0 device that uses ASCII code.
If you ¢ould use your terminal to
key your rig, you could use your
coaputer to get im on RTTY activity,
or to communicate with another ham's
computer via radio. Unfertunately,
since current FCC regulations allow
only Baudot code transmission, you
have to use some kind of hardware or
software ¢ode conversion scheme to
accamplish either of these functions.
This is a needless complication and
a waste of processor power.

The only way to get the rules
changed is to petition the FCC. If
you're thinking of submitring a pet-
ition, here are a few things to
think over first.

Any new rules changes should be
genexal emough to allow us to take
advantage of future advances in the
state of the art automatically; we

By Stan Webb

The first plave winner this
month is Kenneth Aird with his
FORTRAN Cross Assembler for the 680.
This program is beautifully written
and well documented, Nith the ad-
dition of this program, we now have
three FORTRAN Cross Assemblers in
cur library. Consequently, we
cannot accept ahy Dote programs of
this type.

Second place goes to Keith
Fischer for his BECD Text Editor.
This program, written im Altair
BASIC, is considerably more power-
ful than the BASIC Editor, and
would be a valuable addition to a
BASIC system. Ths& user documenta-
tion is fairly good, but it lacks
much program documentation,

Erik Mueller takes third place
with his MINOL Interpreter. MINOL
is a subset of BASIC designed to
Tun in less than 4K of memory. This
subsst i very restrictive when com-
pared to a large BASIC, but is un-
doubtedly easier to work with than
machine }apguage. This program was
previously published in the April,
1976, issue of Dr. Dobb's Journal

of Computer Calisthenics and Ortho-

dontia,

Due to the lack of competition
in the subroutine category, no prize
will be awarded this month.

don't want to have to cut more red
tape each time something new comes
along. If a preposal for a rules
change 12 too specific in its word-
ing, we could be neatly backing our-
selves into a corner.

As an example, let's suppose
that the FCC adopted new regulaticas
based on a petition by amateurs re-
questing the use of ASCIE, This
could be interpreted us prohibiting
Baudot. If this happened, we would
instantly lose compatibility with
Baudot equipped DX statiens, and
hundreds of U.5. hams using older
equipment would be forced to use the
same type of hardware or software
conversions we had hoped to avoid.

I really don't think that any-
body would submit such a restrictive
proposal (much less that the FCC
would adopt it). This is just an
extreme example of the dangers of
hastily written, narrowly worded
proposals.

If any of you are considering
submitting a rules change Tequest
concerning the use of ASCII, I'd
like o hear your suggestisns for a
generalized wording that would allow
us to use ASCII and Baudet now and
also leave a few "loopholes™ for
future developments. (Don't forget
to consider the possible effects of
the proposed new bandwidth regula-
tions on HF computer communications.)

CN/September 1976

HAM SOFTWARE (and the lack of it)

If any of you have written haw
applications software for 8080 or
6800 based machines, please consider
submitting it to our goftware library,
If [ receive any programs that aren't
excessively long, I'll try to get a
listing into ter Notes. Some of
¥ou may be able to contribute infor-
mation that could be used as the
basis for a haw software package,

An example would be o set of mathe-
matical formulas for predicting sate-
llite orbits. Information Iike this
nade availabie through Computer Notes
could result in a lot more programs
for the library.

COMPUTER NETS?

If you know of any nets devoted
to computer topics, please let me
know, and I will spresd the word.

If you'd like to start a net, send
me your suggestions for & band and
time.

NEXT

Next month 1'11 talk a little
about gome of my own ideas for ham
computers and software. I hope to
have lots of your ideas to talk about
8130, Please write or call me at the
MITS Repair Department with your
comments and suggestions. 73,

AUTHOR'S COMMENT:

The library has s lot of mat-
erial now, $o I'd like to see ocur
users put more offort inte writing
clean programs with good documenta-
tion. The progrems that are neatly
typed on our submission forms and
that are wel] documented are wmore
worthwhile to other users than
those that are hastily done and have i
ne documentation. i

PIRST. PLACE MAJOR PROGRAM

#9-1-761

AuthoXT  Kenneth Aird

Length: 41,000 bytes FORTRAN
Title: M6800 Cross Assembler
Very well written FORTRAN Cross
Assembler for Mb30O0.

SECOND PLAGE MAJOR PROGRAM

#3-23-761

Author: Keith Fischer

150 lines Altair BASIC
BECO

Powerfyl Text Editor.

THIRG PLACE MAJOR PRGGRAM

#8-15-761
Author: Erik Muelier

Length: 7,000 (o¢tal) bytes
Title: MINOQL

Interpreter for a 4X subset of
BASIC,

#§-9-761

Aathor: Alan Miller

Length: 200 lines Altair BASIC
Title: QUBIC

Plays 3D tic-tac-toe,

#8-10-762
Author: Alan Mililer

Length: 7 lines Altair BASIC
Title: Numerical Imtegration
Kumerical integration by Simpson's
method and Trapezoidal Rule.
#8-16-761
Author!

Koger Frank

Length: 7 lines Altair BASIC

Title: Memory Size

This program resets BASIC memory
sizes without restarting (for 3-2
only).

#8-19-761

Author: Alan Miller

Length: 5 lines Altair BASIC

Title: ARCSIN

Program to compute arcsin and arcces.
#3-26-761

Autkor: Ruger Frank

Length: 22 lines Altair BASIC
Title: Memory Test

Progran to test unused memotry,
#8-27-761
Auther: John Stanton

Length: 52 bytes

Title: 4PID KBD/PTR Loader

loads data into memory from keyboard
and echoes it.

#8-28-761
Author:

J. David Green

Length: 168 lines Altair BASIC
Title: Horse Racing

A horse racing game that involves
betting on the races.
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HAM

on the side

By Wayne Cronin

As the only licensed ham at
MITS, I've been elected to edit a
new ham-oriented column for Computer
Notes. I'll be using this space to
pass along ideas for adapting com-
puters (hopefully ours!) to ham pur-
poses. That means 1'11 need lots of
input from readers, and I'm sure many
of you have some good ham applica-
tions ideas to shars with us,

ASCII, HAMS, AND TME FCC

If you have your own computer
system, you probably have some¢ kind
of 1/0 device that uses ASCII code.
If you could use your terminal to
key your rig, you could use your
computer to get in on RTTY activity,
or t0 communicate with another ham's
computer via radio. Unfortunately,
since current FCC regulations allow
only Baudot code transmission, yom
have to use some kind of hardware or
software code conversion scheme to
accomplish eithetr of these functioas.
This is a needless complication and
a waste Of processor power,

The only way to get the rules
changed is to petition the FCC. If
you're thinking of submitting a pet-
ition, here sre a few things to
think over first,

Any new tules changes should be
general enough to allow us to take
advantage of future advances in the

state of the art automatically; we
don't want to have to cut more red
tape oach time something new comes
along. If a proposal for a rules
change is too specific in its word-
ing, we could be neatly backing owx-
selves into a corner.

As an example, let's suppose
that the FGC adopted new regulations
based on a petitien by amateurs re-
questing the use of ASCII. This
could be interpreted as prohibiting
Baudot. If this happened, we would
instantly lose compatibility with
Baudot equipped DX statioms, and
hundreds of U.S. hams using older
equipment would be forced to use the
same type of hardware or software
conversions we had hoped to avoid.

1 really don't think that any-
body would submit such a restrictive
proposal (much less that the FCC
would adopt it), This is just an
extreme example of the dangers of
hastily written, narrowly worded
proposals.

If any of you are considering
submitting a rules change request
concerning the use of ASCII, I'd
like to hear your suggestions for a
generalized wording that would allow
us to use ASCII and Baudor now and
also leave a few "'loopholes” for
future developments, (Don't forget
to consider the possible effects of
the proposed new bandwidth regula-
tions on HF computer communications.)

September Software Contest

By Stan Webb

The first place winner this
month is Kemneth Aird with his
FORTRAN Cross Assembler for the 680.
This program is beautifully written
and well documentad. With the ad-
dition of this program, we now have
three FORTRAN Cross Assemblers in
our library. Consequently, we
cannot accept any more programs of
this type.

Second place goes to Keith
Fischer for his BECO Text Editor.
This program, written in Altair
BASIC, is considerakly more power-
ful than the BASIC Editor, and
would be a valusble addition to a
BASIC system. The user decumenta-
tion is fairly good, but it lacks
mach program doecumentation.

Exik Mueller takes third place
with his MINOL Interpreter. MINGL
is a subset of BASIC designed to
Tun in less than 4K of memory. This
subset is very restrictive when com-
pared to & large BASIC, but is up-
doubtedly easier to work with than
machine language. This program was
previously published in the April,
1976, issue of Dr, Dobb's Journal

of Computgr Cglisthemics and Grtho-

dontia,

Due to the lack of compezitiom
in the subroutine category, no prize
will be awarded this month.

HAM SOFTWARE (and the lack of it)

1f any of you have written ham
applications software for B030 or
4800 based machines, please consider
submitting it to our software library.
If I receive any programs that areni't
excessively long, I'11 try to get a
listing into Computer Notes. Some of
Yo say be able t0 contribute infor-
mation that could be used as the
basis for a ham software package.
An example would be a set of mathe-
matical formulas for predicting sate-
llite orbits. Information like this
made gvailable through Computer Notes
could result in 4 lot more prograns
for the library.

COMPUTER _NETS?

If you know of any nets devoted
to computer topics, please lat me
know, and I will spread the word,

If you'd like to start a net, send
me your suggestions for & band aad
time,

REXT

Next month I'12 talk a little
about some of my own ideszs for ham
<oltputers and software. I hope to
have lets of your ideas to talk about
a1sa, Please writs or call me at the
MITS Repair Department with your
comments and sugpestions. 73.

AUTHOR'S COMMENT:

The library has a lot of mat-
erial now, so I'd like to see our
users put more effort inte writing
clean programs with good decumenta-
tion. The programs that are neatly
typed on our submission forms and
that are well documsented are more
worthwhile to other users than
those that are hastily done amd have
no documentation.

FIRST PLACE MAJOR PROGRAM

#3-1.761

Author: Kenmeth Aird

Length: 41,000 bytes FORTRAN
Title: M6300 Cross Assembler
Very well written FORTRAN Cross
Assembler for M6800.

SECOND PLACE MAJOR PROGRAM

Author: Keith Fischer

Length: 150 lines Altair BASIC
Title: BECO

Powerful Text Editor.

THIRD PLACE MAJOR PROGRAM

¥a-13-761

Author:  Erik Mueller

Length: 7,000 (¢ctal} bytes
Title: MINOL

Interpreter for a 4K gubset of
BASIC,

¥g8-9-751

Author:  Alan Miller

Length: 200 lines Altair BASIC
Title: QUBIC

Plays 3D tic-tac-toe.

#8-10-76]

AuthoF:  Alan Miller

Length: 7 lines Altair BASIC
Title: Mumerical Integration
Numerical integration by Simpson's
wethod and Trapezeidal Rule.
#8-16-761

Author: Roger Frank

Length: 7 lines Altair BASIC
Title: Memory Size

This program resets BASIC memory
sites without restarting (for 3-2
only).

#§-19-761

Author: Alan Miller

Length: 5 lines Altair BASIC
Title: ARCSIN

Program to cotipute arcsin and arccos,
#8-26-761

Author: Reger PFramk

Length: 22 lines Altair BASIC
Title: Memory Test

Program to test unused Benory .
#g-27-751

Author:  John Stanton

Length: 52 bytes

Title: 4PIC KBD/PTR Loader
Loads data into memory from keyboard
and echoes it.

#3-28-761

Author: J. David Green

Length: 168 lines Altair BASIC
Title: Horse Racing

A horse racing game that involves

hetrina an tho wanare




Technical Information

altair™

Floppy Disk (88-DCDD)

The B8-DCDD conasists of the
Disk Controller and one Disk
Drive with an interconnect cable.
The Disk Controller consists of 2
PC boards (over 60 ICs) that fit
in the Altair chassis, The Disk
Drive unit consista of a PERTEC
FD-400, a power supply PC
board, and a Buffer/Address/
Line Driver PC board. The Disk
Controller converts the serial
data to and from 8-bit parallel
words (one word eavery 32
microseconds). The DRisk
Controller also controls all
mechanical functions of the disk
as well ag presenting disk status
to the computer.

Software and System

Features
Altair Disk Extended BASIC is an
enhanced version of Altair Extended
BASIC with added capabilities for saving
and loading programs, and for
manipulating data files on disk.
Altair Digk Extended Baslc uses random
and saquentlal files for storing
information on disk,
Utility softwara Is included with Altair
Disk Extended BASIC for copying
diskettes, initializing blank diskettes,
listing directories, etc.
Disk bootstrap lcader is available on
paper tape, cassette tape, or PROM
{used with 88-PMC PROM Mamary
Card).
Hard sectorad format (non IBM
compatible| allcws storage of aver
300,000 data bytes.
Altair Digk Extended BASIC requires a
minimum of Z0K of RAM memeory to
operate in,
PROM Disk Bootstrap loacier allows
loading of Altair Disk Extended BASIC in
lass than 10 ssconds from the tima
povver is turned on.

Page Twelve

Hardware

A. Description and Features
The Disk Controliar, which acts as the
interface between the Altair and the
Disk Drives, consists of 2 PC boards
that fit in the Altair chassis. They
reguire 2 glots in the Altair, contain
over G0 ICs, and connect to the Disk
Drives via an 18 pair flat cable. The
Controller can address up to 18 drives.
The Disk Drive Unit consists of a
Pertec FD-400 drive in sn Optima case
81" high, 17" wide, sand 17%" deep
(same width and depth as the Alisir
8800). Also in the Disk unit is a powaer
eupply and & Buffer/Address card for
selecting the drive and interconnecting
multiple disk gystems. A fan is included
10 maintain low ambient tempaerature
for continuous operation, The Disk
Drive units interconnect to ench other
in cdaisy chain fashion and to the
controller using 18 pair flat oables and
DC-37 type 37-pin ractanguler
connectors.
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B. Hardware Specifications
Access Time:
Track to track: 10 ms.
Head load and settle time: 45 ms.
Average time to read or write:
400 ms,
Worst case: 1135 ms.
Rotational speed: 360 APM {166.7
ms/rev)
Tracks: 77 per disk
Sectoring: Hard sectored, 32 sectors
per track, 5.2 ms/ssctor (non IBM
compatibla)
Data Transfer Rate: 250,000 bits/sec.
{one& B-bit byte every 32 microseconds)

Maximum number of drives per system 18

Data storage capacity : 310,000
bytes per disk
Date bytes per sector: 128
Data bytes per track: 4,086
Disk Drive head life: over 10,000
hours of diskette to head contact
Disk Drive MTBF: exceeds 4,000
hours
Disk Drive data raliabiiity : not mare
than 1 in 70° soft (recoverable errors,
1 in 10*? hard {non-recoverable errors
Power;
Controller: 1.1 ampa at + 8V unregu-
iated (from Altair bus)
Disk Drive Unit: 110 watts 50/60
Hz 1177220 vAC
Diskette: Hard sectored, 32 sectars +
index hole (Dysan #101, ITC #FD
32100}
Disk Drive Unit Waight: 40 pounds
C. Operating Principle .
The Disk Controller cards provide tha
interface between the Disk Drive Unit and
the Altair bus. Serial read data from the
disk is converted into 8-bit paraiiel form by
the controller for transfer to memaory vie
the CPU. Data is written on the disk by
<onvarting the 8-bit bytes outputted from
the Altair CPU to serial form. All read and
write date is transferred ono byte at &
time through the CPU,

Disk Controller Board #1 controls /0
addreas selection, sector counting, read
data, and disk status. Disk Controller Board
#2 controls disk drive addressing, write
dats, and disk drive functions.

Qrdering information:
1. 88-DCOD

Includes:
Set of controller cards
1 Digk Drive Unit
1 interconnact cable —8g ft. long
1 Assembly and Operators Manual
1 Disk Extended BASIC Manual
7 Blank Diskette

2. 88-DISC

Includes:
1 Disk Drive Unit (117 VAC unless
otharwise reguested)
t Interconnect cable —8 ft. long
1 Blank Diskette

3. Aitair Disk Extended BASIC

Requires & minimum 20K of memaory for
operation,

includes:
Altair Disk Extendsad BASIC on diskette
Altair Disk Extended BASIC Manual
Paper tape or cassette magnetic taps
bootstrap loader (specify when
ordering)

4. Disk Bootstrap Loader on PROM:
Qrder 88-FMC {PROM Memory Card)
and DBL PROM [PROM programmed
with disk bootstrap loader routine}

5. Manuals only:
Digk Hardware Manual
Altalr Disk Extercied BASIC Manual

B s

2450 Alamo 5.E./Albuquerque. New Mexico 87106
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ambassadors: mirs, Money, and You

MITS, the originator and leader
of the personal computing revolution,
has developed a progrsm to further
extend support to those Altair users
living in v¢gions wheye Altair retazl
centers presently do not exist, The
Altair Ambassador program will offer
quelified individuals the oppertunity
to be local MITS Altair representa-
tives in cities where computing
interest is large, yet the likeli-
hood of having an Altair dealership
is small due to the relative size
of the commumity, Thus, the Altair
Anbassador will be able to give MITS
support through the selling and ser-
viging of Alcair computing equip-
ment, for which he will recedve a
commission on each sale, and be
able to do so using his home as his
phace of business! Personal com-
puting will become even more per-
sonal, for the local MITS repre-
seémtative will be a member of your
community--perhaps even yourself!

If you live in a comtuni ty
where an Altair retail center is not
available and you are an Altair
System owner, you have met the
first requirement on the way to
becoming an Altalr Ambassador,
Another criterion is that the
Ambassador have & working knowledge
of MITS hardware and software so
that he may offer tachnical assis-
tance and repair capabilities to
other Altair users,

By Mike Hunter

MITS will conduct weekend train-
ing sessions for potential ambassa-
dors which will inciude discussions
of software capabilities, repair
techniques, product scope, and sales
techniques. Each applicant will be
required to attend ome weekend train-
ing session at his expense, Upon
notification of his acceptance into
the program, the Aabassador will
receive a program package including
business cards, forms, catalogues
and all current product literature.

Thus, the Altair Ambassador
will receive full suppert from MITS
so that he may best sell to and
service his community, while making
money at the same time. The only
investment the Ambassador need make
is travel and lodging expenses for
the weekend training session in
Albuquerqua, Thus, if yom own a
MITS Altair System, and reside in
a city without an Altair retail
center, you may very well be the
local computer expert whose future
is to be sn Altair Ambassador,

Please write for more infor-
mation and an application form to:

Altair Ambassador Program
MITS, Inc,

2450 Alamo SE
Albuquerque, WM 87106

Program
Progress

Due to the increased
interest in developing
programs for very specific
aeseds, begianing next
month we'll bs offering
"Progran Progress"
whenever possible. Designed
to give readers am
opportunity to suggest what
programs they'd like to see
in the Altair Softwars Library, the
list of ideas will be published as
long as you keep providing
suggestions. We hops these
suggestions for programs will be
of particular interest to Altair
OWRErS .,

Page Fourtesn

$o send your ideas to
COMPUTER NOTES, and we'll pass
them on to our readers.

EGOK REVIEW
Continued from Page Three

The second portion of the bogk
brings the reader up-to-date with
chapters en *"The Present and Fo-
tential," YApplications” and “Gove
ernmenta] Uses" of computers, In
"Justice, the Constirution and Pri-
vagy' Sum Ervin, Jr., U-5 Senator
from North Carolina, raises some
interesting questions concerning
the computer's role in ZoVernment
surveillance and the individual's
right to privacy. On a more humor-
ous side, Art Buchwald's "The Curse"
warns of the herrible Consequences
a computer metes out when a defiamt
citizen dares to fold, bend and
mutilate his phone pill and send it
(with payment} back te the cowpany.

The book's final three chapters
~-"The Impact of Compiters," "Con-
trols or Maybe Lack of Controls"
and "Your Future'--explore the many
significant effects the computer
has upor our everyday lives and tie
potential rele it plays in our
country's future. Auong the var-
icus articles in this section dis-
tussing both sides to the corputer
questionnaire, "Computexized Dating
or Matchmaking,™ "Computer Crime®
and "Machines Hold Powers for Good
and Bvil."

Interspeorsed among the many
informative articles age imaging-
tive poems, computer-gernerated
illustrations and cartoons,
Throughout the book, the famous
comic strip character Doonesbury
and his friend, Mark, marvel at the
many wonders of the computer, A

paper ad for comp operators
¢onvinces them that they have found
their true vocation in life. "Earn
47,000, impress your friends. MEET
GIRLS!™

In addition to all that humor,
intrigue and important information
to both the computer and moncomputer
speclalist, The Compleat Computer
offers fictional romance gbout a
computer named Max who almost breaks
up & marriage, For §5.55 a copy,
who ¢ould ask for more?

Copies of The Compleat Computer
can be obtained directly from the
publishers: Science of Research
Associates, 1540 Pagenill Road,

Palo Alto, Califormia.

Van Tassel has alse published

Program Style, Design, Efficienc
DeFﬁEging and Testing (Prentice

Hall, Imc.).
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1 am writing this letter for twe
Téasons. Before I commence with the
diatribe, however, I would like 1o
say that I enjoy very much the 17K
Altair B8DO systew that is up and
running at our house. We use the 8K
version of BASIC.

Cn the very first page of the
BASIC Reference HManual you state
that BASIC was originally developed
at Dartmouth University, This is
incorrect. I am a Student at Dart

SNO A, LAAT, LfEg
POS (A§, 2", 1)=0
POS (A, ""LTA", 3) =0

Thank you for your time,

Sincerely,
John Sotos

Ed. Note: STR$ and VAL are present
in 8K and Extended BASIC, and the
equivalent of the POS functiom in
Extended BASIC Ver. 3.4 is INSCR.

moyth College: to myself and all
other Dartmouth students and alumni
this reference to the "university"
is a sfur.

The distinction, seemingly
minor, is historically and legally
quite important. In 1818 the state
of New Hampshire tried to take com-
trel of the College and turn it inte
a state school. They were partially
successful, in that Dartmouth Uni-
versity wss created, The University
used the sane classrooms, dormitories,
and chapel as the College. Needless
to say, there was considerable unrest
from both students and Faculty.

In 1819 the problem Teached
the Supreme Court, Daniel Webster
(class of 1801) argued eloquently
for the Collegs and triumphed, The
Davtwouth College case was a land-
mark decision that guaranteed the
inviolability of legal contracts.

S0 you see when you attribute
BASIC to Dartmouth University, you
credit an unenduring and fllegal
"splinter school" of the early
1800's. Please try to correct this
error in subsequent printings of the
BASIC manual.

When working on the Dartmouth
tomputer, I have found that the VAL
and STR§ functions arve useful. VAL
takes a single string argument and
Converts it to a constant:

Ag=r-17, 69"
X=VAL{X$)

£ equals -17.69,
oppesite;

STR$ does the

X=25%25
X¥=STRE (X)

Therefore, X§="625". Also usefyl is
the POS function, which searches a
string for the presence of another
string and returns the substring's
location:

(=POS (A§, B3, C)

CUSTOMER SERVICE NEWS
~ continued from page 2

Shipping and handling charges -
Rates for comtinental imited States
shipments - Prepaid or UPS COD:

$8.00 each for mainframes and ter-
hinals

$3.00 for up to three {3) peripheral
boards, add $1.00 per board there.
after,

We are unable to ship COD to
the following:

(1} Post Office Boxes

(2) Companies or Educstional Institu-
tions

{3) APO or FPD Addresses

(4) PForeign Countries (including
Canada)

Foreign Countries (including
Canada) - Repair shipments will be
made. via Emery Air Freight Collect.
Also, charges incurred for wmits
coming in from foreign countries to
MITS, e.g. customs charges, will be
billed as part of the customer's
repair charge, (These charges aver-
age between $30.00 and $40.00.)

Pleagse remember to send in pay-
ment for these charges, otherwise a
delay will occur while we centact
you for payment or COD authorization
¥e will accept for psyment: Master
Charge, BankAmericard, money order,
personal check (three weok delay for
processing) or authorization for COD
for charges under §15.00. Companies
and educational institutions should
Temember to send in their Purchase
Orders authorizing repair and return
shipment charges.

I hope this will help those of
you asking what our procedurs 1s for
returning itens for Tepair. If you
have further questions, Please con-
tact the Repair Department.

See you next month - Gale

Computer Notes Roview, Volume 1, iz a collaction
of reprinted articlss from Previous issues of
Compurter Notes [April, 1976 through July. 1976},
We have sliminated all editarial, fictional ang
advertising materials and have printed only the

most ind and tech i partain-
ing to Altair hardware (specs, modifications,
troubl ing) and . This 94-page book

is arranged in an 8% x H format and is ready to
insert in a 3-ring binder. The price of Volume |
is $12.00. {Altair 8 who have alrsady
ordered the Update Service will automaticslly
receive Computer Notes Review. Volume 1.}

Enelosed is &
O Check
O BankAmericard o o
O Master Cherga #_— 000 .

NAME.

ADDRESS.
CITY.

STATEE& ZIP

MITS/2450 Alamo S, E., Albuguerque, N.Mex. 87106

505/243-7821

N/September 1976
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LETTERS TO THE ECITOR
Continued from Page Two

Dear Ed,,

1 am writing this letter for two
reasons. Before 1 coumence with the
diatribe, however, I would like to
say that I enjoy very much the 17K
Altair 8800 system that is up and
Tunning at cur house. We use the 8K
version of BASIC.

On the very first page of the
BASIC Reference Manual you state
that BASIC was originally developed
at Dartmouth University. This is
incorrect. I am a student at Dart-

POS locks for the location of BY in
A¥ starting at location C in A§:

Aj="ALTATR"
POS(A$,"T", 1)=3
POS{Ay,"LTA", 1 )=2
POS{AS,"Z",1)=0
POS (AF,"LTAY, 3)=0

Thank you for your time.

Sincerely,
John Sotos

kd. lote: STR$ and VAL are present
in BK and Extended BASIC, and the
equivalent of the POS function in
Extended BASIC Ver. 3.4 is INSCR.

mouth College; to myself and all
other Dartmouth students and alumni
this reference to the "university'
is a slur,

The distinction, seemingly
minor, is historically and legally
quite important. iIn 1818 the state
of New Hampshire tried to take con-
trol of the College and turn it ineo
a state school. They were partially
successful, in thet Dartmouth Uni-
versity was created. The University
used the same classrooms, dormitories,|
and chapel as the College. Needless
10 say, there was considerable unrest
from both students and faculty,

In 1819 the problas reached
the Supreme Court. Daniel Webster
(class of 1801} argued eloquently
for the College and triumphed. The
Dartmouth Cellege case was a land-
nark decision that guaranteed the
inviolability of legal contracts.

$o you see when you attribute
BASIC to Dartmouth University, you
<credit an umenduring and illegal
“'splinter school” of the early
1800's. Flease try to correct this
error in subsequent printings of the
BASIC manual.

When working on the Dartmouth
conputer, I have found that the VAL
jand STR$ functions are useful. VAL
takes a single $tring argument and
converts it to a constant:

Xy='t-17. 69"
XaVAL(X$)

X equals -17.69. STR§ does the
lepposite;

X=25%25
Xy=STRE(X)

Therefore, X§="'625". Alsa useful is
the POS functicn, which searches a
string for the presence of anothex
string and returns the substring's
location:

=FO3{A$,B4,C)

CUSTOMER SERVICE MNEWS
- continued from page 2

Shipping and handling charges -
Rates for continental United States
shipments - Prepaid or UPS COD:

$8.00 each for mainframes and tex-
minals

#3.00 for up to three (3) peripheral
boards, add $1.00 per board there-
after.

We are unable to ship COD to
the following:

(1) Post Office Boxes

(2) Companies or Educational Institu-
tions

(3) APO or FPQ Addresses

(4) Foreign Countries (includiag
Canada)

Foreign Cauntries (including
Canada} - Repair shipmemts will be
made via Emery Air Freight Collect.
Also, charges incurzed for units
coming in from foreign countries to
MITS, e.g. customs charges, will be
billed as part of the customer's
repaly charge. (These charges aver-
age between $30.00 and $40,00.}

Please remember to send in pay-
ment for these charges, otherwise a
delay will occur while we contact
you for payment or COD suthorization
We will accept for payment: Master

Computer Notes Review, Woiumse I, is 3 collection
of reprinted articles from previous issues of
Computer Notes (April, 1976 through July, 1976),
We have climinated all editorial, fistional and
advertising materials and have printed only tha
mast informative and technical articles partain-
ing to Altalr hardware (specs, madifications,
troubleshooting) and software. This S4-paga book
ia arrangad in an 8% x 11 format and is ready to
ineart In & 3.ring binder. The price of Volume |
Is $12.00. [Alteir ¢ who have already
ordersd the Update Service will automaticsily
recaive Computsr Notas Reviaws Yolume 1)

Charge, BamkAmericard, money order,
personal check (three week delay for
processing) or authorization for COD
for charges under §15.00. Companies
and educational institutions should
remember to send in their Purchase
Orders sutherizing repair and return
shipment charges.

T hope this will help those of
yYou asking what our procedure iz for
returning items for repair. If you
have further questions, please con-
tact the Repair Department.

See you next month - Gale

Ploase send me Computer Notes Review Volume |
Enclosed is §
0 Chack
O BankAmericard #.
O Master Chargs #.

NAME.

ADDRESS.

CITY.

STATE & ZIP,

MITS/2450 Alamo S.E., Albuguergue, N.Mex. B7106

——— e e ————————

505/2437821

|




One Slof!

Almost too good to be true, the Altair 16K Static
RAM board is easily the most advanced memory
module yet developed for the Altair 8800, 8800a and
8800b computers,

Four Altair 16K Static boards add up to the entire
64K of memory directly accessible by the Altair.

The Altair 16K Static hoard offers two surprise
features —minimal power requirements and fast access
time. One Altair 16K Static board draws less current
than any 8800 compatible 4K boards, thus four Altair
16K Static boards can he plugged into the Altair
8800 without beefing up the power supply.

The maximum access time of the Altair 16K Static
hoard is 215 nanoseconds, which makes this board
the fastest Altair compatible static board in existence.

The Altair 16K Static is now in full production.
Special introductory price is $765 in kit form and
5945 assembled.

Page Sixteen

e ——————

MAIL THIS COUPON TODAY

Enclosed is check for %
BankAmericard 7

or Master Charge #
L1 Altair 16K Static LI Kit 0 Assembled

linclude $3 for postage and handling)
O3 Please send free information package and price sheet,

NAME
ADDRESS

o STATEAND ZIP__
MITS/2450 Alamo SE/Albuguerque, NM 87106,/505-243-7821

Prices, delivery and specifications sublect to change. Allow up te 60 dayx o
delivery.

2450 Alamo SE/Albuquerque, NM 87106/505-243.7821

CN/September 1978




Altair7000 Graphics Printer

The tremendons flexibility of the 7000 Graphics/Printer,
which acts as a printer, plotier and graphics device, makes
it one of the fastestand moet econemical matheds of electro-
static printing, The new Universal 1/0 board for the Altair
860b expands the 1/Q capabllities of the 680b beyond the
ong serial pori an the main board, Thanks te the 88-Mux
(24 Channel Multiplexer), the input capacity of the 88-
Analog-to-Digital Converter for applications requiring a
large number of analogs has been greatly increased, The
new 88-54K Memory Beard now makes totally synchronons
memory logle avatiable to Altair 8500 users,

The 7000 Graphics/Printer

Although there are a numher of metheds used for
Printing computer output, electrostatic printing is
finally being Tecognized as the only method which is
fast, economical] and, now with the MITS 7000, is aiso
the most flexible moams. In Iast month's C.N. we
introduced the 7000 Graphics/Printer as a muitifunc-
tion, hard-copy cutput device which is plug compatible
with the 680 and 8800 mainframes via one PID port.

The enthusiastic respense to the 7000 WATTants a more
detailed explanation of its operation and applications,

The flexibility of the 7000 is due to eight print
electrodes, driven directly by software, instead of
the usual seven foumd in 5 x 7 MALTIX printers. Coples
made from the printed output are zctually more legitile
than copies of typed paper and can be made for about
1¢ por foot of electrosensitive Paper.

When the 7000 is used as a line printer, char-
acteTs are genarated using a 5 x 7 dot matrix, Altaiy
BASIC supports three different sizes of character sets
(each with upper and lower case) to produce Iine
widths of 20, 40 or 80 characters in the four-inch
wide printing area. The speed 13 160 characters per
second [80 characters per line) or 120 lines per min-
ute. Different character sizes are selected with the
CHRY function in BASIC.

The eighth or extrs printing electrode in this
unit provides symmeexy along the horizontal and verti-
¢al axes to permit plotting, With the vertical dis-
tance between electrodes equal to the distance between
lines, there's no gap from line t¢ line, This special
feature nakes the 7000 ideal for graphics. Pictures
¢an be produced that show either & distinct ourline or
2 sophisticated, detailed picture with shaded areas.
When the eight-dot columms ars Printed close together,

* Continued on Page Four -

e SR
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Keeping up with its innovative tradition, MITS
has recently announced several new

products which will greatly expand the capabilities

of the Altair Computer
system.

88 -S§ 4k Memory Board







