ALTAIR BASIC - UP ANDRUNMNING

In January, when Popular Elec-
tronics featured the Altair Computer
on its front cover, we knew that wea
had a great product. But ro one
ceuld have predicted the enormous
flood of inquiries and phono calls
and orders that started hitting us
about mid-January.

Partly because the Altair has
generated such a huge velume of
business, we have been able to speed
up our Altair development prograz
and breoaden our horlzons somewhat.
Undoubtedly the most newsworthy of
theae developmenta ia the Introduc-
tion of a BASIC programming language
for the Altair Cemputer.

Wo've ot BASIC

That's right.
and itTs up ans running!

A PUBLICATION OF THE ALTAIR USERS GROUP

People who are faniliar with
programming and BASIC language will
most likely understand why we're
smaking 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 s¢ darn
complicated, a group of professors
at Dartmouth College developed a
revolutlonary, new computer language
called BASIC language. This language
was designed so that people with
little or no computer knowledge
could learn how to program.

BASIC language works because
it is just what it says--it is,

nacely, BASIC., For example, when
you want to instruct the computer to
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- COMPUTER HISTORY

How many of you have heard of
Charles Babbage?

Charles Babbage was an English
inventor and philosopher who was
blessed with an unusually fervent
mind. In 1822, he proposed that the
Inglish governneént finance the con-
struction of a massive machine which
ko called the "Differernce Engine.”
This machine would be able to add,
subtract, divide and multiply nun-
bers and it would also be able to
mechanically print the results!

Babbage somchow manageé to raise
17,000 pounds, but two tone of brass,
steel and pewter clockwork later,
the project was abandoned as utterly
hopeless.

0f course, Babbage wasn't dis-
couraged enough to give up Inventing
nuzber machines. In 183% he was
back with a new plan - this one big-
ger and better. He propoced the
construction of an "Analytical
Ergine” that just happened to con-
tain the basic elements of a digital
computer,

The Analytical Engine had a
-meaory called the “store" unit, a
CPU called the "mill" unit, and a
contrel unit. Furthermore, this
Engine had two sets of Instructions
cards--one for mathewatical opera-

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 {riends 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 the
invention of the abacus in W50 BC,
however, there is certainly some
enlightening material.

One of the most enlightening
books about computers is the text-

book, Computers ané Scciety by
Stanley ﬁtfﬁm, Tublished by Sci-
once Research Asscciates. This
book attempts to address itself to
the impact computers have had and
will have on society. It iz filled
with good peneral information and
kas a very readable format.

If any nexbers of the Altair
Users Group would like to write an
article on cozputer E!stoE: we'ld
be more than glad to publish it
with full credit.

-=DB

PRINT scmething 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 to calculate
a simple Interest problen.

SCRATCH

10 LET P=650d

20 LET T=184

30 LET R=.0654

40 LET I=PATAR/124

50 LET P1=P+Id

60 LET M=PL/T 4

70 PRINT "TOTAL INTEREST IS";I J
50 PRINT ™TOTAL MONEY OWED IS";P1d
90 PRINT "MONTHLY PAYMENTS ARE";¥}

RUN 2

This pregras is a set of in-
structions te the computer telling
it to answer some basic questions
about a loan of $650.00 for 18 mentha
at an add-on (simple interest) rote
of 6 1/2%. These questicns are:
(1) What is the total amount of
interest? (2) What is the total
amount of money owed? and (3) What
are the monthly payments?

While at this point the pro-
gra=’ may seem obscure to you, it
will become clearer if we analyze
cach of its varioua componenta.

COMMANDS

Commands are direct orders to a
computer that are executed immediately
upon entry. The two commands in the
preceding progras are SCRATCH & and
RUNQ . SCRATCH commands the computer
to clear {ts memory of any unneces-
sary data and RUN comnands the com-
puter to RUN the program in its
MEmOYY .

STATEMENTS

A statemont iz an Instruction
to the computer. It is executed only
after a coamand has been given. The
first statement in the preceding pro-
gran {s: 10 LET P=6S04. This
statement instructs the computer to
assign a value of 650 to P. As you
may recall, 650 is the principal on
the loan.

-=CONTINUED PAGE 3--
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Across the

bavid Bwmell, editor

According to our figures, 2% of
the world's generql purpose computers

are now Altair 8800'a. And the
&ltair's oonly been on the market
since January.

It's been a fascinating first
quarter, to say the least. At a
time when the country is in the
throes of a deep recession, business
at MITS has been great.

So you might say that the theme
of this first edition of Computer
Notes is "let's Xeep the EaIE
rolling."

Cne way to implement this theme
is through the developzent of soft-
ware. Altair BASIC is certainly a
good start, but we need to start
building a comprehensive Altair

“Toltware Libracy. AT T

That's where you cceme in.

7o motivate members of the
Altair Users Group to send in their
programg for Inclusion in the Yidrary,

is spongoring « very attractive

"SOFTRARE CONTEST.™

In the next issue of Computer
Notes, we will be awarding a prize
67 350.00 credit toward the purchase
of an Altair or Altair cptioas to '

Boo-Boo'@

In that simple sasple in the
Operator's Manual on pages 33-38, we
forgot t¢ put in that you must oper-
ate it from Loc 0, and the easiest
way te’do that {= to RESET before
you run. To examine the vesults,
hit STOP, put the address you stored
in the ADR switches. If you want to
run again, RUSET € RUN. .1 always
use this RESET to start frec Loc 0.
It's tho casiest way.

There ie a mistake on some of
the back pages of the Cperator's
Manual. It shows two instructions
with code of 353. The code for PCHL
is 351 and XCKG is 353.

&s most of you know, we had a
shipping boo-boo with our kita,
About 100 units got ocut with a 7812
voltage regulator instoad of a 7805,
That's a 12v regulater instead of a
Sv. If any of you have received
them and haven't been notified, let
us know and we'll send you the vight
one ircediately. Cnly kits were
affected.

Editorx»'s Deslix

the author of the best “majoer
program.” Other prizes include
$25.00 eredit to the author of the
best subroutine., (see page 4 for
details)

Another way to keep the ball
rolling is by the developzent of new
Altair Options and System Packages.
Our "NEW PRODUCTS"™ section features
a line printer, teletype and floppy
disk system and we are also using

Com%tov Hotes to introduce our
BASIC language systems.

Cozputer Notea is really the
teol for communicating all t}’;is gocd
newa and also, as you can sce by
reading this newspaper, to let you
in on "beo-boo'n" we have made, give
you technical advice and general
computer information.

We'll need some active partici-
paticn on the part of Altair Users
to make this publication a real sue-
cess. Feol free to write to us with
your coments and advice.

The next issue will come out irn
June. The way things have been
going, we'll have tons of good news
for you then.

ALTAIR SERVICE

DEPT.
g $235 R

=

Greetings from the Altair

Special Services Department. I'm
Barbara Sims. MNow that you own an
Altair 8800, I'1]l be talking with you
when you phene, or write, in for help
with your minicomputer. Paul Van
Baalen will be the englnepr in
charge of cur Customer Service De-
partment, which includes tho Special
Services. PBetween the two of us we
hope to answer any questions you
aight have. Our department will alse
be in charge of handling custoser
problems, taking care of any additicns
to your 8300, and trouble shooting
your unit.

In the near future we hope to
have a special phone number for 8800
owners to use when calling the Altair
Sexwvice Desk. This should speed
=atters up when you have questions
concerning your miniccamputer,

Here's wishing yvoeu a fantastie
future with your Altalr 2800 nini-
computer,

Software -
by Farvey Lee

Although this colurn iz de-
signed prinmarily for the benefit of
the beginning prograsmer, much of
the information will slso be of
value to the more experdenced pro-
grammer. Any Altair 8200 peculiar-
ities, itex=s of {ntereat from the
Altair Users Group Library and
examples of progracs will be in-
cluded along with guidelines on
basic programning skills.

For example, the normal usc of
the HLT (halt) instruction is dis-
cussed in the Altair 88C0 Operator's
Manval. If HLT is used in a progran
in which rno interrupts cccur, the
coemputer becomes inoperative, and it

ffarvey Lee

would seen necessary to turn the
conputer cff then back on to restore
cperation. Thisz zaps the menory.
The computer can be clearad by holds
ing the STOP/RUN switch in the STQP?
position while moving the RESET/
CLEAR switch to RESEY and releasing,
thus saving the memory.

An error has been diacovered in
the Alteir 880C Operator's Manual on
page 65. The LXI (Load Register
Pair Immediate) instruction loads
the first byte of data (the least
significant 8 bits) fnto the second
register of the specified pair and
loads the seccond byte of data (the
most significant 8 bits) into the
first register of the specified pair.
Early editions of the marual had
thias order of loading reversed (it
has since been corrected).

SEE PAGE § POR EXAMPLE PROGRAM

By relicving man of dull, repotitive
tasks, providing him with informa-
tion and instructions ard by solving
problezs, the cemputer of the future
will be a stean engine as applied to
the mind.
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CONTINUED FROM PAGE ONE--ALTAIR BASIC - UP AND RUNNING

LINE NUMBERS

& line nuzber is placed at the
beginning of ecach statexent. It does
two thirgs. First, it tells the
computer not to exccute the instruc-
ticn that follows until a command
has been gliven and second, it gives
order te the exccution of the stave-
ments in a program., Following the
entry of a conmand, the first state-
ment to be executed is the one with
the smallest line number, then the
next smallest and so on.

RETURN (& )

Each statement and each command
in a progran is ended by the depres-
sion of the FETUSN key. The symbold
reprosents pressing this key.

LET Statements

The first six statemonts in our
exanple program are LET statements,
The LET statement is used to assign
a nuxbor called a value to an abbre-
viated code called a variable. In
the first LET statement, the value
of 650 is assigned %o the variable,
F. The value in a LET statemont can
be a4 single nurber or it can be the
result of a computation as it is in
statement %0, (LET I=sP¥T8R/122)

A variable will retain the
value assigned to it throughout the
pregyas unless you change the value.
Once a value has been assigned to
the variable P; P can be used to
represent this value throughout the
rezafining program staterents.

In view of what wo now know
about LET statezents, let's analyze
the aix LET statemonts in our
example progras:

10 LeT p=6S0 A

This LET statement assigns the
value, 650, te the variable, P.
$650 i{s the amount of the principal
of the loan.

20 LET T-184

This LET statement assigns the
valye, 18, to the variable, T. 18
months s the amcunt of time you have
to pay off the loan.

30 LET R=.0654

This LET statement assigns the
value, 065, t¢ the variable, R.
The rate of interest is 6 1/2%,
which converts to the decimal .065.

40 LET I=pATAR/12 4

This LET statement assigns the
value, P*¥T#R/12, to the variable, I.
4" s the symdol for multiplication
and "/™ is the synbol for division.
Interest on the loan is equal %o
orincipal times time times rate. We

divide this answer by 12 because the
value wé have entered for time ic 18
(statement 20) and the interest for-
=ula calls for time T0 bo in years.

50 LET PlePsl 4

Thie LET statement acsigus the
value, P+l, to the variable, Pl.
The total payment i3 equal %o the
prineipal plus the interest.

60 LET M=P1/T £

This LET statement assigns the
value, P1/T, to the variable, K.
The conthly paymeant {s equal to the
total payment divided by time.

PRINT Statc=ent

The last three statements in
the example prograc are PRINT state-
ments. A PRINT statement can ine-
struct the cooputer to display a
"siring literal” -- a "string" of
characters enclosed within quotation
sarks in the PRINT statement,

PRINT statement 70 instructs
the computer to print "TOTAL INTER-
EST IS" followed by the value of I.
PRINT statement 60 instructs the
computer to print "TOTAL MONEY OWED
IS" followed by the value of Pl and
statement 90 instructs the computer
to print "MONTHLY PAYMENTS ARE"
followed by the value of M.

This BASIC prograam is rather
li=ited as far as programs go. By
the use of a READ statesent, it can
casfly e modified %o solve any
ainple interest problem, not just
the above loan of $650.00. Howaver,
our sample program c<oes [llustrate
some of the principals of BASIC
programning,

In addition to being easy %o
learn and to use, the Altair BASIC
language sofiware is also very pow-
erful, It has transidental math
functions that allox you to use the
computer like an advanced, sclentific
calculator apd it has powerful lecp-

ing instructions sush as GOTO, GOSUB,
IF and THEN that allow you to write
very sophlsticated programe.

There are two keye to the new
computer revolution. One is compu-
ters nust bey inexpenszive and the
other is corputers must be under-
standable., With the Altair 8800 and
Alzair BASIC, both of these criteria
have been met.

. .

Altair BASIC contains the fol-
lowing statements:

PRINT = =0ON
I — STOp—
THEN ~—- DATA — =~
GOSUB — RESTORE ~—
RETURN —  LET=
NEXT - DIY ~°
TOR REY -~
READ ™ LISY =~
INPUT - CLEAR™
END ~— SCRATCH —
Ky

Alvair BASIC also contalns the
following functiona:

— re LA

SIN ~— SQR~~

-=COS INT ==
- LOG - fRE
- LXP AND

-= TAN ADS —

r [ —
=i,

Software Prices......

Altalr BASIC language........5$500.0C

Wher purchased with an Altair, 8X
menory and either a serial I/0

board or an audio-cassette Inter-
face (no cepy fee)ioennnsea a$75.00

Altair EXTENDED BASICH.......$750.00

When purchased with an Altair, 12K
=momory and either a serial 1/0
board or an audio-cassette Inter-
face (no copy fee)ivaessea.5150.00

SOFTWARE PACKAGE ONE (resident
assembler, text sditor, and syatem
monitor) R, '\ o iierinrnsrea$500.00

When purchased with an Altair, 8K
memory and either a serial 1/0
board or an audfo-cassette inter-
£3CC«ssecasess.FREE birary listing

(530.00 copying fec on audic~
cassotte or paper tape)

AOXTENDED BASIC i3 Altafr BASIC with logical operators, double precisioen
arithmeric, PRINT USING, string capability, etc. More on this in the next

issuo.

#fA posident assembler allows you %o write machine language programs using
mnomonics. A text editor allowe you to make corrections to a program as you
wrize it. A systenm monizor is a housekeeping routine that monitors system
condizlions and allows you to comaunfcare with peripherals withoutr manual

boot strapping, ote.
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New Products

OKIDATA CP 110 LINE PRINTER

PRINT CHARACTERISTICS:

Print Method. Impact Dot Matrix. Dot Size. 0.015" Character
Height. 0.105" 7 verical pins on 10 degree slant. Character Width.
0.075" 5x7 Matrix. Character Spacing. 10 characters/inch. Line
width. 80 characters. FPont. b4 character ASCII subset standard;
other optional.

PRINT NECHANISM:

Head Motion. Print head moves uniformly in both directicns and

pauses oaly at end of line. Individual characters are printed on
the fly. Print Speed. 110 characters/second.
per sinute Bi-dircctional printing.

PAPER MECILANISM:

Line Spacing. € lineca/inch.

Toad Rato. 180 millisecond single
space 420 line/minute Slew.

INPUT PONER:

Yoltage. 100, 110, 117, 235 VAC +/- 10%, 50 or 60 liz selected at
aput transformer taps. Power. 350 watts maximum,

SAVE $200.00. Until April 30, 1975, members of the Aitair Users
Group can buy this line printer for $200.00 less than the listed
retail price (see price 1ist).

Throughput. 70 lines

4 ALTAIR

TALTAIR HASMK |

Altais 8300 Compuner

2 4% Dynamic Memory Boseds
Cowrtee 11 (02 character e ac ae
displypv Terming] with bueitin
Aud o Cavserte Record titerface )
Serial laput ' Outpes Card

and Connetons

Cooling fan

BASIKC Softmare

“ALTAIR IXTENDLD BASIC 1
Altals 8300 Computer

1 4K ynamic Memory Boands
Comter 1] Termunal

Seviad Input/Outpet Card

and Connccton

Coa'ing Fan

Extra Mother Boad
EXTENDLD BASIC Softwaee

SYSTEMS

SALTAIR DOS/BASIC 11
Aftars 8800 C mifedes
4 AK Dynamie Meraony Boandy
Comter 11 Yermiral
Serial Inputy Outpet Card
and Conneton
Coolag Tan
[xtra Mother Based
Divk Controlier
< Dk Urives
EXTENDED BASIC and
XS soltware

ALTAIR EXTIENDLD Enge/Accig IV
Altas 8800 Computes

8 4K Dynamee Mooy BRooeds
Toletype ASR.23

Lire Printes (110 characton

per second — includes controller)
Sevial Inpety Outpest Card

and Connectars

Comlumg 1 o

3 [arra Mother Hloands

Dusk Controller

2 Dok Orinves

EXTENDED BASK and

DOA Sottware

*leletype ASK-13 can Lo substituted (oe Comter 11

Torminal - See Price List

COMPUTER TRADE-IN

If you have a Mark 8 or a Shelby or an M6
National Computer and you would rather have
an Altair 8800, we will offer you $150.00
on a trade-~in,

For an Altair Computer Xxiz, send in your
used coaputer plus a check for $247.00
(3439 ninus S150 plus S8 for postage and
handling). Tor an assembled unit send

your used computer plus-a check for 5479.00.

ALTAIR FLOPPY DISC

Contistsy of Posten TD A0 floppy dink drive. poraes
supply (D0 AC, &0 Mz), (woling 1an, disk buffer
and address seliect electronics = Optima case similae
to At Compyaier cavwe. Copable of vioming up 1o 00000
woeds on a fenbe duk Dk icluded. Up to 16 dok
drives can e controlied o one 83-DC Disk Controller

E3-DISK Disk Crive

Ihe 83O Dok Controlon consists af twa clreuit boaeds
It electroemally sexion rach track oa the dak into
cight groupn of 312 woeds [Fach dnk has 77 racian
Capable of controlling uvp to 16 Olele Dxives

£2.0C Disk Controfler

ACR-33 Teletypes NOW AVAILABLE (see Price List)

Software Contest:

Membeey will be encouraged 1o st peograrm lon the
Alrsur Libvan These programs wil be ¢re ol tao catepones
A Sobroutines, and B Major Programa All programs will be
W teered and tevied by MITS

Once & program has been found to be accepiable. it will
be inchaded i the Altade Weary and a doscription of the progrem
will be printed In the User's Club acavettee The suthor of the
progiam will be ontitled 10 8 free printowt of any wo programs
from the Altar Library

Thete woll be prides swarded to e authors of the best
programs  The prie 104 the bt “awje program”™ (anncunced
o cach nensiotten will be $50.00 credil toward te purchase of
an Altaie o Altair ogtions, Second pe 1o will be $23,00 credit and
third place will be $15.00 creddd. 1he suthor of the beat “subs
routine” will seceive S25.00 (redil. Second prite for 3 subroutine™
will be $15,00 credit.

A grand pelze of $1000.00 credit will be sasrded cach year
to the avthar of the overall best “major program”™ A petrze of
$250.00 credit will 5e anarded ta the authar of the best
st

MITS emnployees and ther families will be erouwraged to
be membens of the AMtalr Luers Cd, homever they will not be
clhigitide 101 prizen. Contest vod wheee prodalbnted by law

Notc: When you subait a program make sure
that it is legible (type written preforred).
For machine language or asseably language
programs, subait (from left to right) a

tag (optional), mnemonic, address, octal
code and explanation (optional) for each
prograa step.

Progran subniszsion forms are availadble from
MITS for $2.00 per 50. This price includes
postage and handling.

The age of the affc
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Now Available CONTINUED FROM PAGE TWO
MAINTEIACE OPTIONS Example progeam demomstrating the wose of LXI inetructions

Below you'll find the two main-
tonance optiona that are available
at the present time. We do have

Memory address and Octal Codes for the instructions have been included for
those who wish to try the program.

Nemory Octal
plans to have service centers " Y
throughout the country, but this is Address Code Haemonic Beplanaticn
probably & year or so down the line. 020 0oL LX1 B Load immediate register palr 3,C
I. Tine and materlals--$22.00/hour gg; gg: B with 000 octal, C withi377 actal
plus retall parts cost.
&k Faintenmnce SMNENRatv-4, Pereon 003 04l IXT H Load {rmediate vegister pair H,L
may apply for and receive a contract 004 200 K with 000 cctal, L with 200 octal
on an assombled unit within the 90 00% 030
day warranty pericd. After thie 90
in o
day period the machine aust be re 006 165 MOV M,L Yove contents of Register L to memory location
turned for checkout before a con- specificd by vegisters H,L. In this case
teact will be isgued. Efther» party Iocation 200 octal. ¥ »
ray cancel upon written 30 day
notice to the other party. ” . i
Tire and materials will be o0 v Wb TOGRERIE b by &
g =
zm:d Ji: ,:}.1 ;:::::yf::.::?g;f-‘- i 010 b MOV M, H Hove contents of Register H to Memory location
=LT.0E § + .. I - el
However the chock cut itself is froe zzgt.:i.‘icd by H,L. In this case, location 201
If contract is issued. e
Customer pays freight both to oll 043 INH Increment H,L
and from MITS for repairs and check y * nect $
out. MITS reserves the right to re- 012 1€0 MOV M,B !‘!mtfméggsozfag to Hemoxry specifiod by H,L.
place any portion of the machine Location i
with new or reconditlioned parts at = .
their option to expedite repair. 013 0A8 INX H Increment H,L
< . 0ls 161 MOV M,C Move contents of C to Mesory.
Maintenanca contracts will be Location 203 actal
voided upen evidence of unauthorized '
modification te any part of the machine, 3 243 - ;
zisure of the machine, or acts of Godi: a3 %8 FRADININE: Bl
(L.e. time and material will be charged) ¢ 1865 MOV M,L Move contents of L to Memory.
Locazien 204 octazl.
CASE (includes Power Supply and
Display Control Board, and 017 303 Jup Juzp to Memery Addresa 000 octal and continue
CPU Board) +21.00/=onth 020 000 execution. This will cause the computer to
) 021 000 cycle through the prograr until the STOP
8E-MCS - 3.00 =onth switch i{s activarted.
88-1MCS - 3.00/2onth
h Upon oxanination, the following memory addresses should have the corresponding
88-UMCD - 4.00/=onth data: (rumbers are in octal)
88-SI0A -~ 2.00/month Address  Data Corresponds to:
38-5I0B == 2.00/zonth 200 200 Data loaded inte Reglster L
88-5I0C --  3.00/conth 201 000 Data loaded Into Reglster M
38-PI0 -- 2.0C/ronth 202 000 Data loaded into Register B
88-ACR  --  3.00/month 203 377 Data loaded into Register C
Prices on other equipment and 204 204 Data in Register L after execution

options will be announced in later
fssves. Maintenance not provided
for customer-designed interface
without negotiation.

of all the INX H instructions,

If a HLT instruction wero used to replace the JYP {natruction, the ccaputer
would halt execution to wait for am interrupt to occur. This can be cleared

as previously described.
Requests for naintenance con- y

tracts or inquiries about sam¢ should
be directed to Paul Van 3aalen.

rdable computer.
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Alzair Tecmnioal hinte

USING THE STACK

The stack is a portion of memory
the progrimmer sets aside for temp-
crary storage of data or addresses.
The stack in necessary for the pro-
per execution of many imstructions.
The Stack Pointer i3 a l6-bit rogls-
Ter that specifies the address in
the stack that will de operated upon.

To establish the atack uae the
LXY SP instruction. The data byte
immediately following the instructien
has the least significant € bits of
the address, and the next data byte
has the most significant 8 bits of
the address. For example:

LXI SP sets the stack pointer
077,000 at memory addrose
000 077 cctal.

There are twe basic operations
ot the stack, the PUSH and the POP.
The PUSH instruction moves the con-
teats of the specified register pair
into the stack. The fivst register
of the specified register pair goes
into the stack at the address in the
stack pointer =inus ! and the sceond
register at the address in tho stack
pointer minus 2. The stack pointer
is then decremented by 2.

For example:

PUSH D fth the stack pointer
at 077 octal would move
the contents of regis-
ter D to memory address
076, £ to 075 and then
set the atack pointer
to 075.

The POP instruction is the reo-
verse of the PUSH. So the content
of the stack at the addrese contain-
e¢d i{p the stack pointer is moved
into the second register of the spe-
cified register pair, The content
of the stack at the addreas contain-
ed In the stack pointer plus 1 is
moved intc the first register of the
specified pair. The stack pointer
is then incremented by 2,

For oxample:

FOP D with the stack pointer
at 075 octal weuld move
the centent of 075 to
register E, 076 to reg-
ister D ard ther set
the stack pointer to 077,

In addition to theae {nstructions
the stack pointer may be operated on
by many of tho register pair instruc-
ticons.

¥hen programming remenber the
follewing:

1) If an Instruction requires a
stack for proper execution be

=~=CONTINUED ON PAGE 7--

Updated Price ILASE

AAITS ALTAIR BROO PRICE LIST
DAYS
PART NUMBER OESCRIPTION RiT ASSEM DELIVERY
Comouters. Terminais B Line Printer
. Attair 28800 Computer -5 430008 N 00 w
COMTEA N Termcal wlBulltin Audia Cassstte /0 A0 00 92000 L]
CT.2% Cemeer 258 Terminal 74500 £24 00 4540
CT-2% Cemter 256 in Aluminum Suitcase - #6500 %0
CT247, 3 or 9 Pages 2. der & for CT.244 9% 00 10400 4560
CT.2098 CAT Terminy! T8D TBD JUKE
ER.VLCY Low C23° Termira 12900 16900 45060
ER.20LP Ling Printes & Cantrgtier, 110 chav/sec 1.740.00 197500 %0
BA.TTY Teletyce ACR-23 *1.500.00 1.500.00 €0-90
Memary
Be-MCS 56 waedy memory-—Exp to 1% aith 88-MM 103,00 1} 00 w0
BA-MM Agds 296 assdy ' 88.0MCS - - =53.00 81.00 &
821MCS 1K Suars Mamory 1600 209.00 &
88-4NMCO 44X Dycamie Mamary 20400 300 w0
83-0COD Disc Conteciier 1 Ose Orve & Multiplexer t 48000 188000 L]
B2.DISC Oise v in cabirg! with aoded Meltinlexer 18000 1,000.00 L2
88-DMAC Direzt Mamsry Aziess Controlige MWOO s 0
BA-DMAE Direct Memary 110 Channai Exlarnal 12000 1400 "
B2-DMAL Direzr Memssy 110 Chasnel-internal 12200 18100 0
85.ACR Aue:d Casselte Resord Irteriace 12600 Y40 @
110 and Exgansion Devices
B5-PIOD Paratie! 110 2m 174 .00 6
88 S10A Sorigt 120 RS232 campatBle - 1000 138 00 (5]
&8.5108 Surigt 120--TTL 124,00 144 .00 &
85-510C Seriat 110--TTY 122400 14500 ©
‘83-EC Expanzer Mather Boara (ados £ stats to B300) 18 00 3100 6
§3-E8C Expander Caninet (add’l case, P/S, elc. for 16 siots) IMO0  4B5.00 5]
85.LXC Extondar Card 47 00 2300 5]
Miscotionecus
sV Voziored Interrupt 12000 1TOOD w
85-ATC Rea! Time Cixk £3.00 8400 &0
85-ACC Altair Cyclogs Camena 18000 23500 »©
g3 CCC Cameca Cantraller Card 20000 M000 20
BS-KB ASCH Keytaaro 190.00 254 €O o«
852200 32 char AlpralNumeric Diaplay 42800 S900 &0
B5-PPCB Prototype P.C. Boare 57.00 84.C0 &0
B8-FAN Cooling Fan 16.00 20.00 15
B8-2508 Pr. Conneclors.-1 aach 7325-DB25P & S « cover 11.00 11.60 15
ME-216 MiiScopo--& channol peopo 12700 189 C0
PROM
58.PMC PROM Memaory Card 7000 12800 #0
£5-PROM PROM'S , 20 5700 0
85-PPC PROM Programmes Carg 32400 42000 *
Suggestes Sysiems
System & - $5.290 0 ]
] ALTAIR Basic | Price 23300 28% 00 [1sd
Loos Dicount 42900 42500
YOURCOST 19800 248100
] ALTAIR Exterded Basic 11 Price 2,59%0.00 235300 &0
Loss Ciscount  <725.00  -725.00
YOURCOST 2.225.00 2804 00
" ALTAIR DOS/Base 111 Price ©.37400 728900 0
Lois Ciscount  -1.300.00 -1,30000
YOUBCOST S07400 682900
v ALTAIR Extendeas EngriAczic 1V Price 10.002.00 11,983 CO 120
Less Ciscount  -1.400.00 -1.500.00
YOURCOST £.402.00 10,489 00
So'twaro With Minimum System:

Pacwage 1 $500.00 + BK memory, 110 Fres Binary (on tape $30 00)
BAsC WO o s B memory, 110 & torminal  § 7300

EXT. BASIC 150 .00 + 124 mernory, 110 & leeming! 150,00

DOSs o0 nia

User s Group 30 00ryr Froo with 8800

(Foreign-add $5 00 airmail postage)

Muzallancous Parts

A
B}

i)

3 Chip Pachage (Microprecessor & 2 momory) £240.00 - -}
Sect €« 2 C. Boarca

{t 0a CPU. Exp.. Memary & Front Panet) 73.00 - x
PN 8.CPU Comrplate CPU Board 31000 3LCO &0
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**Manpals - Terminat CT-258

Operators s
Assembly 1
Thezey of QOporation, Schamatics & Trouble snoo:-rg 10

**Mangala - Alzale 28300 Comduler
Coeratone 7
Agsemdly a
Theory of Oparation, Schemalics & Trouble Shecling 0.
Cne year up-date 10 theory manual 0

T*Manyua's - Petipherals

Comei na1 o Opesators & AmemDdly (each) .00
Postage & Terms

Terme: Cash with oréer. Mastérchargo or Barvamericare
Pestage & Hangiing:
1) A3 $8.00 aach for Terminal. Computer. Line Peinter, Tolotypa and Dise
) Aga tor Pyripheraly
@) -0 it orcered with compuler
4 $3.00 if ¢rdored separately
) Ace $1.00 p2stage '0r Chip Pacusge & P.C. Doare Set
4) Postage included in price of manudly
5) Carada. Hawali & Alasha. postage charges sudject to quoltation,

[ * INCte . Batic unithas deiots available, one 0f which 4 uss2 up with CPU Board, Whes ardering more
1han J added periphera’s, a2ded 88-EC required for each 4 geriphorals,
**INote.  Masuals 78 INU000 3t AD o8 With PUENASeO, LNty
Pricee, specifioations and delivery subjest to change.

The newspaper is about recreationaland educational uses of
computers . . . computers for everyane. P C Cis published
five times (and sometimes more) during the school year.

People’s Computer Compuny is a not-for- profit corporation. w

Subscaptions begin with the fiest nsue in the Il Single
subscriptions are $5.00 for five issues ($6.00 ourside US A .
wnt surface mail, 12,00 sent airmail), @
*Specat offer experg June 30,1976,
*Sorry. we ate out of Vol | No. S and Val, I} No. 2.

PEDP‘-ég

E&'dcr FOPY = e vy e i e et 0 e s S
. one year regular subscription '74-'75 $5.
:EgPLE i g%PUTER CONPANY { () two year special offer* subscription "74.°75.°76  $8.
AR , 4 1 () back issues: Vol, | Nos, 1,2,3,4¢ 52,
WENLO PARK, CALIFORKIA 34025 back msues: Vol, 11 Nos. 1,3,4,5,61 $4.
draving by Naney Hertort Enclosed is a check or money arder for ____ made
payable to People’s Computer Company. Nad?S
| 7
I e e e i
(Ao o o e

| zp

CONTIRUED FROM PAGE SIX--
USING THE STACK

sure to previde it. (For ex-
ample, the stack is necessary
when using subroutines.)

2) There should be a PGP instruc-
tion for every PUSH instruction.
(The stack s for temporary
storage.)

3) The stack pointer moves dowm
through nemory as data is added
to the stack and back up as
data g removed. Be gure to
allow sufficient zmemory for the
waxizum pessible requirements
of the stack.

ATTENTIOX KITBUILDERS

There are 4 holes on some of
the Display Control boards which
aave been drilled out to acceemeodate
a heavier gauge wire. This means
that you as the kitbuilder will have
to sclder the wire on both sides of
the board to assure power and ground
g7 to the necessary places., The
holea {nvolved are ladeled
AC SW, CND and (#8Y), --

A TALKING COMPUTER?2?

"One of the ot cdvious preblems’
in programming a computer to listen
and comprehend the spoken word is
that a cooputer cannot see t“t. aitu-
lt‘.f.‘:‘: The way .in wi

=3 ntl“ ﬂ....-l"‘--
of the ;ertc: saving it b
bearfing on the neaning.

There is a program, the GENIE
program, which has a,l.cw:sfully
taught a cooputer to take instruc=
tions in ordinary langvage. O©CfF
courac, the vocabulary is rather
small, dut the computer has a 90%
chance of complete understanding.

According to Edsurd C. Berkeley,
the editor of Cetputers and People,
there are five critera for success-
fully prograssiing a computer to
understand apoken language. These
are:

1. Recognition of a framework
of a scntence.

2. Recognition of synomyms
and word groups.

3. Understanding of context.

i, A vocabulary of 200-500
wonds.

§. Variation in the way nomwe-
thing has been stated.

Derkeley further clai=ns thav
ecach of these eriteria have boen nmet
in seperate programs. That combin-
ing them in 2z single program is not
far avay.

A talking computer? It's some-
thing to talk adbout,
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PASE FIGKT

Qand A

Q. What do I need to hook my
Southwest Technical Products CTL024
to ry ALTAIR?

A. You need a CT-S serfal in-
terface from Southwest Tech and
a SICA intorface from MITS.

Another ponaibility that we
beliove will work is a £8-PI0
froe MITS ard a CT-L parallel
Iinterface from Southwest.

Q. What do I <o about a short rou-
tine or subroutine that doesn't do
what I want it to?

A.  Send It o our service desk --
we won't rewrite it for ycu but we
will tell you what you are deing
wrong . :

Q. What kinds of hardware problens

have you been experiercing with the
880072

A. The problems at this point have
been conly in kits and Bave been pri-
marily solder bridges and cold molder
joints in the ground or. poweér cir-
cuits. Point of Interest: Of 10CC
unite in the field, only 13.have
been returned to date. ' Five of thesc
havé bSeen at the request of the re-
pair departrment to investigate
potentlally sericus problecs,

P.S. They weren't serious.

Q. How many options can I put in
ay ALTAIR BBCD before I have to beef

up the power supply?

A. There are 16 slots in the basic
chassis. Cne of these is taken up
by the CPU board. The other 15 cam
be £illed in any sanner (memory, 1/0,
ctc.) te satisfy the user's requive-
ments.

Q. How do I use the sense switches?

A. Sense switches are Inputted te
AREG by an imput 303 from DEVICE 377,
After this the data may be manipu-
lated in any fashion tiat you choose.

Q. What does HITS have in the mill
as a mass sterage device priced be-
tween the Audio Cassetfe and the
Floppy Bisk?

A. We do have a mag tape systom in
the planning stzges right now, and
will be anncuncing more on it in
future newsletters.

Q. EHow can I contact other Users
Group nechers?

A. If you will scnd a letter to
Bard authorizing her to pubiish your
name to other users, wo'll have
these names printed in futuro nows~
letters.

Q. Whem um I goiug to get more
information or the floppy disk and
line printer?

A. Look at the "New Products” page
in this newsleétter. (page 4)

Q. I've seen bits and pleces about
software avallable for the 8800.
¥hat's the full story?

A. Sce page 3 for softwara details
and prices.

ALTAIR CHECKOUT PROCEOURE

) B BEFORE APPLYING POWER VISUALLY
(WITH THC AID OF A MAGNIFYING GLASS
IF POSSTBLE) CHECK FOR SOLDER
BRIDGES, COLD SOLDER JOINTS, BROKEN
LANDS AND/CR WIRES AND CORRECT CRI-
ENTATION OF COMPCNENTS. 97.37052%
OF ALL FAILWRES CAN BE CAUGHT DURING
THIS STEP.

2, With the pluggadble doards cut
of the sachine, power it up and
check the terninal boards for the
proper input voltages.

Check the bus for +5 volts (pins L &
51), +15 volts (pin 2), ~15 volts
(pin 52), and ground (pins S50, 100).
¥ith the boards out thosc should
reach as follows:

(Use negative side of power supply
electrolytic capacitors as ground.)

Pins 1 & S1 +10 YDC
Pin 2 +20 YDC) approx.
Pin 52 =17 VIc

Pins 50, 160 -0V
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Now check that none of thease volrtages
are seen on pins adjacent to the
above checked pins.

ROTE: IN NO CASE REMOVE OR INSTALL
ANY BOARDS WITH POMER ON.

3. After powering the machine down,
install the boards and check the out-
put of the voltage regulators for
+5VDC. Also check the output of the
12V zener on the CPU board for 412VDC.
Assuning everything above is
kosher, you should new power the
machine down; install the CPU plug
and power It back up. The machine
coxes up in an undetermined state,
so what you do s hold the STOP
switch in the stop positien and give
it a RESET. Then'check to seo {f it

is protected; I7 it is, push the
PROTECT-UNPROTECT switch in the
unprotect position..

4,  Now you can check out the dif-
ferant switches and indicators. All
2d¢ress switches should be in the
off position., lold the RESET on--
you should have all the status lights
off and all data addresa lights on.
When you release the FESET awitch,
all the address lights shoald go off,
The MEMR, Ml, WO, WALT lights should
ko on and whatever data there is in
location O will be displayed in the
data lights.

Now te check the lights and
switches for proper operation, turn
cach address switch on one at a time
and =ake surc that the'correapending
address light comos on when EXAMINE
switech is operated. What you are
doing here is checking for obvious
shorts in the address bus area so
only one switch should be on at a
time.

The data lights should be
checked in the same fashion. Only
use the lower 8 switchea and the
DEPCSIT switch to check these.

Cheeking the EXAMINE NEAT and
DEPCSIT MEXT is fairly simple. Just
keep pressing them and cbacrve that
the address lights count up binarily.

Make aure that PROTECT switch
turns on the Protect Status light
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and that UNPROTCZCT turms it off.
With the PROTECT on you shouldn’t be
able to change tho contents of =em-
ory with DEPCSIT or DEPOSIT NEXT
(or instructions either).

Now you're ready to try a pro-
gran. Use the one {n the Operator's
Marual on pages 33-38. After you
load everything in be sure to RESET
5o that you start from LCC 0. SINGLE
STEP through it first to check out
the SINCLE STEP switch and then run
it. Zvery ti=e you atop it to exam-
ine the results be sure %o RESET
prior to restarting.

MITS/6328 LINN N.E./ALBUQUERQUE, NEW MEXICO 87108 PHONE (505) 265-7553



