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System Timing Modification for the
MITS®/Altair™ 88-DCDD Floppy Disk

By Tom Durston

To increase diskette interchangeability
from drive to drive and to minimize
disk I/0 errors, two time constants on

. PARTS REQUIRED (Included in the
FDSK Modification Kit)

the 88-DCDD Controller Board #1 have 2 each 7418221 1C MITS Part 8101466 (F1, F4)
been re-evaluated. The effect of this 1 each 6.65K 1% resistor MITS Part #102225 {R5)
timing change is to center the data 1 each 12.1K 1% resistor MITS Part #102226 (R12)
within the sector. This allows a greater 1 each 4.32K 1% resistor MITS Part #102227 o
tolerance of disk drive misalignment. 1 each 8.45K 1% resistor MITS Part #1022%5 (

A diskette written with the new write
delay should be marked “NWD” for
identification purposes. All BASIC
and DOS diskettes shipped from
MITS® after August 31, 1977 are
written with this new write delay and
are marked “"NWD". These diskettes
are compatible with unmodified
systems.

To utilize the new write delay, the
Read Clear Timing must be changed
as indicated later in this article. If a
system does not require diskette
interchange capabilities and if there
has been no difficulty with disk [/O
errors, the complete modification Is
not necessary. However, it Is advised
that the write delay be changed as
described in step IlA. The modifica-
tion is strongly recommended for
multiple drive systems or single drive
systems where diskette interchange is
required.

A modification kit (MITS Part
#103678) is avallable at no charge to
owners of MITS/Altair™ 88-DCDD
Floppy Disk Systems. lf an owner
does not have the facilities for per-
forming the modification, Controller
Board #1 can be returned for complete
modification at no charge. However,
R5, the Read Clear one shot timing
resistor, will not be replaced, but the
correct resistor for RS will be returned
with the board and should be installed
upon completion of re-writing or
capying the diskettes, as indicated in
step IIC of the madification procedure.

An important feature of the modifi-
cation includes changing the timing IC
to 74LS221. This was done because
the 74L.S221 is more stable and
predictable than the 74123. It also
eliminates the need for trimming or
adjusting the timing resistors.

Il. MODIFICATION PROCEDURE
(Controller Board #1 Only)

A. Change the Write Clear one shot
timing from 280us to 389ps.

1. Remove Ri1 and R12.

2. Install a 4.32K, 1% resistor in
the R11 position, and a 121K, 1%
resistor in the R12 position.

3. Remove IC F4, and install a
74L.5221 in its place.

4. If available, use an oscillo-
scope to measure the positive pulse
width at TP8 (IC F4, pin 5). This step is
not mandatory, due to ths timing
predictability of 74LS221. The pulse
width should be in the range of 355us
to 425ps (389us NOM +10%) when the
drive is enabled and a diskette is
installed.

B. Copy all diskettes using the pro-
cedure listed in Article C that follows.
If the Read Timing is not belng
changed, it is not necessary to copy
the diskettes.

C. Change the Read Clear one shot

timing from 140us to 214ps.

1. Remove R5 and R6.

2. Install a 6.65K, 1% resistor in
the R5 position and an 8.45K, 1%
resistor in the R6 position.

3. Remove IC F1, and install a
74L8221 Iin its place.

4. It available, use an oscillo-
scope to measure the positive pulse
width at TP5 (IC F1, pin 13). This step
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CAUTION: All disk software copying
shauld be dane AFTER the Wrlte
modlilcatlon has been made but
BEFORE the Read modification is
made.

METHOD | —Using Disk BASIC “PIP”
Utility Program.

If tha user has Disk BASIC, versions
3.3, 3.4, 4.0, or 4.1, use the PIP utility
program provided on the system
diskette to copy onto a new diskette.
A PIP program listing, and instruc-
tions on its use, are included at the
end of this article.

STEP 1: Load Disk BASIC. Initialize
the system for at least two disk
grives (i.e., HIGHEST DISK NUM-
BER should be answered with 1 or
higher).
STEP 2: MOUNT the diskette with
BASIC and PIP on it. Do not
attempt 1o MOUNT a diskette that
is new and has never had B8AS(C or
files on it.
STEP 3: LOAD PIP and type RUN.
STEP 4: Use the PIP Copy com-
mand to copy the old diskette (with
BASIC and the files) onto the new
diskette. COP will take approxi-
mately 30 mlnutes.
STEP S; Check the new diskette by
re-loading BASIC (from the new
diskette), by MOUNTIng, and by
printing a directory of files. This
will confirm that everything was
capled satistactorily.

STEP 6: Make the disk Read modifi-

cation.

METHOD (I — Using Disk BASIC “PIP”
and DOS.
if the user has Disk BASIC ang DOS
(Disk Operating System), Disk BASIC
ang PIP can be used to copy the DOS
diskette. Follow ths procedure de-
scribed in Method |, noting the follow-
ing exceptions:
STEP 3: LOAD PIP, but UNLOAD
the diskette with BASIC on it
pefore RUNning PIP. Place the
DOS diskette in the drive where
BASIC was previously located. It is
not necessary to MOUNT to copy
with PIP. RUN PIP, and proceed
with STEP 4 of Method I.
STEP 5: Check the new diskette by
loading DOS, by MOUNTIing, and
by issuing a directory command. If
possible, run several of the pro-
grams, and proceed with STEP 6 of
Method I.
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B. Single Drive BASI(

Procedure

By Chartas W. Vertrees

The following program lllustrates how
to copy a diskstte onto itself by
changing the write delay timing with
which each sector of the diskette Is
written. The program is necessary In
order to take advantage of the changes
to the read and wrlite time gelays that

are being made on the MITS/Altalr -

88-DCDD Disk Controller cards. To-
gether, the program and hardware
changes will alter the physical posl-
tion within a sector of a diskette from
which the data is written and read.
This program works by buffering an
entire track of data at a time. This Is
done by allocating the string array A$
with one element for each sector on a
track. The data on a specific track is
then read into this array and veritied
by re-reading each sector to ensure
that it was read correctly the first time.
If for some reason the data for a given
sector will not verify, the sector will
read into the array again and then
re-read a second time to verify. This
process 1S repeated until verification
occurs. Once an entire track has been
read and verified, the data is then
wrltten back onto the same physical
track of the diskette. To ensure that
the entire operation I3 done correctly,
the new wrltten data is then re-reag
and compared agalnst the original
data. Again, if a specific sector will
not verify, it is re-written from the
original data ang re-read to verify the
write. This process will continue until
all re-written data on the track is
verified.
100 CLEAR 137834
110 PRINT:PRINT"DISK SELF COPY"

120 * GET 70 YRACK IERO
130 0OUT8, 0
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140 IF (INP(B)AND 44) <> D THEN WAITB, 2,2 0OUTY, 2, GOTO140

150 / DO IT FOR AaLL 77 TRACKS
160 FORT=0TO74

170 PRINT._PRINT"READ T T

180 DIM AS(31)

190 FOR S=0 TO 31 ‘' READ & COMPARE ALL SECTORS

200 A$(S5)=DSKI%(S)
240 BS=DSKI&(S)

220 IF Bs <> A$(S) THEN PRINT"REREAD T"; T."S":S:GOTO 200

230 NEXT 5

240 PRINT:PRINTYWRITE T, T

250 FDR S=0 T0 3§ ’ WRITE NEW TRACK
260 DSKO3AS(S). S

270 NEXT S

2680 FOR S=0 TO 31 ’ CHECK NEW DATA
290 Be=DSKI${S)

300 1IF A$(S)<DBs THEN PRINT"REWRITE T"; T;“S",S. DSKO$A%(5). 5: GOTO

310 NEXT S

320 ‘ GOUTO NEW TRACK

330 ERASE At

340 IF T=746 THEN 240

330 WAIT 8,2,2'0UT 9.1

3460 NEXT T

370 CLEAR 200

380 PRINT PRINT"THAT SHOULD DD IT™
3%0 END
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C. Single Drive DOS Diskette Rewrite

Procedure

8y Orew Elnhorn

A program which runs under DOS
using only a single floppy disk drive
allows an update of the Write Timing
of the diskettes. This is now available
free of charge to those who have
purchased a copy of DOS prior to
December 1, 1977. Send a copy of the
invoice or a proof of purchase of DOS
to MITS, and request the DOS Rewrite
Diskette.

In order to update the Write Timing
on the disketies, perform the follow-
ing procedure. This procedureassumes
only one disk drive is available.

STEP1: Perform the modifications

to the Write circuits of the Disk
Controller (reference to stop num-
berllA or hardware modification).

STEP 2: Put the old DOS diskette in

Drive 0. Bootstrap, and perform
initialization as usual. Do not MNT
it.

STEP 3: Remove the old DOS disk-

ette from Drive 0.

STEP 4: Place the diskette contain-
ing Write Time Delay update
program in Drive 0.

STEP 5: Issue the command MNT 0.
STEP 68: Run the Write Time Delay
program by typing TIMING in re-
sponse to the “." PROMPT. If there
is more than one drive and if the
diskette is in a drive other than O,
the command is RUN TIMING n,
where nisthe drive number.

STEP 7: The program will type out

CHANGE WRITE TIME DELAY
ENTER DEVICE NBR. Type 0, and
do not hit RETURN.

STEP 8: Remove the diskette from

drive 0, and place the disketle to be
re-written in drive O,

STEP 9. Hit RETURN. The program
will begin executing. It will first
DSM the diskette and then go
around a loop 77 times, once for
each track into memory. The entire
track will then be compared with
the contents of memory with the
diskette. Any sector which does
not compare will be re-read and re-
compared, until they match. The
entire track will be re-written with
the new Write Time Delays and will
then be compared with memory.
Any sector that does not compare
will be re-written and re-compared.
When this process is completed,

the program will go to the next
track. When the last track is
finished, the diskette is MNTed. It
takes approximately 3 minutes.
STEP10: If there is more than one
diskette to wupdate, perform a
0OSM 0 command, and go to step 4.
STEP11: Perform the modifications
to the Read Circuits of the Disk
Controller.

D. Easy Floppy Disk
Alignment Check

By Tom Durston

The following procedure simplifies the
Index sensor alignment check on the
floppy disk drives by using signals
obtained on Controller Board #1. This
eliminates the need for disassembling
the drive chassis. The procedure s
based on using Read Clear (TP-5) as a
reference signal and on observing
Serial Read Data going Into IC G1,
pin1or2.

This method allows an easy check
of the relative sector alignment be-
tween data written on the diskette and
the drive alignment. If necessary, this
method may be used to misalign the
drive to match the misalignment on
the diskelte, allowing reading of data.

Note that this procedure only shows
Index sensor and Stepper skew align-
ment and does not show Track Offset
alignment (Cats’ Eye Pattern). For a
full drive alignment check and adjust-
ment, the procedure listed In the
88-DCDD manual should be used.
Only the Index sensor should be
adjusted using the procedures listed
here.

Shown here are two procedures for
checking drive or diskette alignment.
For easy control of the head position,
the Disk Exercisor Program listed on
page 118 of the 88-DCDO manual is
recommended. A dual trace oscillo-
scope is required for these tests.
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field starts with the Sync Bit 250 to
350us (old timing) or 350 to 500ys
(new timing) after the beginning of the
sector. The logic 1 puises after the
beginning of the sector are caused by
the noise written by the Write circuit
being turned on when that sector was
written. There should be a fong period
(250-400ps) of all logic O from the
noise puises to the Sync 8it.

For optimum timing, Read Clear
should go low halfway between the
noise pulses and the Sync 8it. The
Read Circuit will generate errors if the
noise pulses occur after Read Clear
goes low or if the Sync Bit and Data
occur before Read Clear goes low.

If necessary, the Index Sensor may
be temporanly adjusted to allow
proper reading of a diskette by
centering the low time of Serial Read
Data as described earller. Note the
original position of the Data, so the
Index Sensor may be returned to
normal. Check both inner and outer
tracks of the diskette in order to
compensate for skaw in the data.

Progezm on page 27
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More on the KCACR

By Doug Jones

Theannouncement of the new MITS®
KCACR board (Kansas City Audlo
Cassette Recocding) for their MITS/
Altalr™ microprocessor was indsed a
welcome relief tor me and for a still
ailing papertape reader. With the
installation of this single board, a
world full of holes and spilled chad
has turned into neat little plastic
boxes each with a cassstte tape. The
chaos of rattle-rattle-checksum error
has turned Into absolute quiet, broken
only occasionally by an eject-click.
Regarding the hardware, the board
occupies one slot of the 680 expander
board. Its features Include CMOS
logic for low power consumption, and
it uses total digital logic without a
single potentiometer or adjustment.
The input/output is at 300 baud,
allowing a speed tolerance of 20%.
The software that is supplied with
the KCACR is, likewise, quite good.
MITS' CSAVE BASIC is supplied on an
audio cassette tape and its features
still amaze me. A bootstrap loader
PROM chip that fits into one of the
PROM sockets on the maln boargd is
also supplied. Since this chip has no
name, | will refer to it as the KCACR
MONITOR. A large portion of this
article will concentrate on this ¢chip.
Since there are many things to
discuss about the KCACR and related
software, | have organized this article
into four sections, all intending to
help you gain the most from the
hardware and software of the KCACR.
This writing will appear at times to
be a collage of software tidbits that
have appeared over the last year in
Computer Notes, | would like to
give cregdit where it is due. My thanks
to Mark Chamberlin (I literally stole
his PUNBAS routine) and to Ron
Scales for his help on a rather sticky
interrupt problem.

I. Inverse Assembly of the KCACR

MONITOR

After putting this new PROM chip
on my 680 processor board, it was
nice to see its two primary functions
work well. A (JJump to FDOO will allow
a load of a Motorola-formatted audio
cassette tape through the new port,

and ¢ (J)ump to FD74 will allow a
srope y-formattec 2 of Iy se-
lectec dortior of me 1y, *- [ really
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Ill. Preparing Your Other Software for 680 KCACR Y is

Use with the KCACR ROUTINE MONITOR MONITOR -
You may wonder why there Is a nsed BADDR FF&2 FD59 St NE ses o
for converting your original BASIC or BYTE FF53 FD4B - - G =<
EDITOR to KCACR. CSAVE BASIC is INCH FF0O FDB2 1e WCHc
good; as a matter of fact, 1 vuse it INHEX FFOF FD36
99 percent of the time. But, naturally, OUT2H FF6D FDE3 Return to EDITO
my favorite demonstration program OUTCH FF81 FDF5 Using the full =
needs the extra few hundred bytes that POLCAT FF24 -no equivalent- check tha tirst anr
the original BASIC has in usgable your bt 1. b
memory. Also, since | am generally line will '
trying to emerge from the papertape Taple 1. Subrouting Address Comparison 22 ...
world, the EDITOR and the EDITOR! [ TR T
ASSEMBLY are naturals to convent to POKE sf: o
KCAGCR format. subrc tine cal @ or
The PUNBAS (“680 Software News”, IV. Technigues of Using Other Soft- are in BASIC ¢ y
by Mark Chamberiin; Computer Notes, ware with the KCACR someofyo F ‘s
November 1976) program was easily Table 2 shows a cross-reference of ~ <CACR. do a POK
converted to a PUNKCR program for INCH and OUTCH subroutine calls 2223,245. To re.
these purposes. Let me warn you of  and their respective addresses in both teletype port, ¢ a . <E
several sticky areas. MONITOR programs. For example, POKE 2223 *29.
BASIC you have finished a long session with alertzc it
V1.0 R3.29/25/78 the EDITOR, and you wish to store ¢+ resses )
Load in the PUNKCR program. your butfer on cassette for future use. St S
Load BASIC. but do not initialize. Exit EDITOR with X$$ ! 38O,
Make patches to BASIC's CONT Set nulls .M 00CE 0010 o 8. Fooaxe
statement (see “680 Softwars Adjust OUTCH call .M O1EE FF FD to nUP the GUTC
News” articie). N O1EF 81 F5 BASIC, you 2t ve
Dump BASIC to cassette by doing a Aeturn EDITOR  .J010A ceneacutive ‘
{(J) 4000. After this polnt, you will not be able so_ 3 .
Later Revsions to see echo, since it is being sent to Ti » technig
Check last load line of BASIC tape  the KCACR port. Ly wrtine
for address of last byte. To dump, type FFEF$$ I JACR, or Ol
Load PUNKCR program. At some later date, you may wish to t tingtothed
Load BASIC, but do not initialize. reload this tape into, for example, the a il techr
Adjust LOX statement at $4000 for EDITOR/ASSEMBLER.
fast byte address. Initialize E/A by £ P
Dump BASIC to cassette by doing a dolng J 0107 proe 1
{J) 4000. Exit the EDITOR ! are
EDITOR with X$$ o 8"
R1.0 9/30/76 Adjust INCH call .M 0184 FF FD € °
Load PUNKCR program. . N 018500 62 ¢ " labou'
Load EDITOR program, but do not Jump directly to Poove
initialize. APPEND function .J 19FF. . . ~
Dump EDITOR to cassette by doing
a (J) 4005.
EDITOR/ASSEMBLER BASIC C ASIC
R1.0 8/30/76 INCH 042 P1056  $C - 70
Load PUNKCR program. OUTCH  S08AE o225 6
do not initialize.
Make patch correction ("Software
Tidbits”, by M™ark Chamberlin, EDLITOR TOR/AS!
Compuier Notes, April 1877) 1o INCH 30169 .34
EOR statement by depositing an OUTCH SO1EE §C -
$88 at address $SO3A7. APPEND J 0689 ¢, F=
Dump EDITOR/ASSEMBLER to
cassette by doing a (J) 400A.
| suggest using fifteen-minute per 680 MONITOR KCAC  Or
side tapes. | also suggest following INCH $FF00 P255,000 2 .
MITS’ advice to dump the same thing OUTCH $FFB1 £255,129 v .
to both sides of the tape to save POLCAT $FF24 P255,036 -:nNC 2Cuive
rewind wear and tear. These are your
big programs, so you will need to buy
three tapes. Table 2. INCH and OUTC Tasn
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Union County Career Center, Update 1977

By James Gupton, Jr.

During 1977, Computer Notes car-
ried two articles dealing with the
high school students in Union County,
North Carclina and their experiences
in the construction of a MITS®)
Altair™ B80B microprocessor com-
puter. To the MITS/Altair computer
owner who receives Computer Notes,
there must be some questions as
to why high school students should
receive such prominence. The answear
is simple. The Union County Career
Centeris the first vocational education
center in North Carolina to offer an
adult level curriculum with computer

construction ang program  1g. Most
educaliona! institutions - include
computer operation in their  sgrams
have relied on ''breadboarde " com-
puter circuits of limited vrogram

capabilities, whereas the MITS/Altair
system was far better suited for the
tone of the Union County Career
Center's Electronics program. This
article will center on the student
assembly of the 6808B-BSM 16K RAM
circulit board for adapting the 680B to
BASIC language programming.

There are no words to explain the
feeling of apprehension when en-
trusting almost $700 in circuit compo-
nents to the semi-skilled hands of
high school students. it is similar to
the feeling a father has the first time
his son asks for the family car! As a
teacher of electronics, | try 1o develop
manual skills in my students by
having them solder printed circuit
boards, and these young adults usu-
ally prove themselves to be quite
capable, if only given the chance. So |
entrusted my students with the as-
sembly of the 680-8SM memory
expansion circuit board.

The students needed to have the
proper tools for such delicate solder-
ing tasks. Panavice, Inc., by way of
Bert McCabe, their Executive Vice-
President, generously donated the
original “Panavice” with the Model 315
circuit board holder. This provided an
ideal method of holding the large
circuit board of the 680-BSM memory
circuit. The Ungar Princess soldering
iron withagold-plated micro-precision
solder tip proved to be well worth-
while in soldering the infinite number
of integrated circuit socket pins of the
RAM circuits. Even so, a magnifying
glass was diligently used to examine
each IC socket for sotder bridges and
cold solder joints.

Computer Notes Jan/Feb 1878

Upon the completion of the assem-
bly of the 680-BSM circuit board, the
students and | discovered a fault that
seems universal in the MPU computer
field. The engineers that write the
assembly manuals assume that the
assembler of the product possesses a
certain level of knowledge in computer
technclogy. Let me illustrate with the
680-B 1/0 port. The 680-B assembly
manual provides the assembler with a
variety of 1/O port choices but offers
nothing to aid in the selection of the
proper }/O port. The 680-B assembly
manual states connector finger-test
goints but does nothing to identity
which side or what end is consldered a
starting point for p'n counting.

As we a! Union County Career
C :- soon discovered, the 680-B

U computer alone is werthless,
wnless one memorizes the ., t ASCI)
binary code. Programming¢ (1struc-
tions require alphanumerical designa-
tions that cannot be made v thout an
appropriate keyboard, so we procured
an inexpensive Radio Shack keyboard
and associated components, only to
learn that we must have a parallel
interface to use it. We stipulated a
cassette BASIC program In hopes that

Kevin Stewart s
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of the Carolinas test out the workabil-
ity of our computer with his periph-
erals in the store. We now know that
the student assembly of the 680-8 and
the 680-B-8SM was 100 percent—
well, 99 percent (due to one bent lead
of an (C) pertect!

As the Electronics Teacher at Union
County Career Center, | must contess
to earlier doubts of my students’
capabilities. They deserve a great deal
of credil for operating the computer as
wel{ as they did. We also thank Mike
Jones for his presentation to the
NCAEDS (North Carolina Association
Educational Data Systems), in which
the MITS oproject at Union County
Career Center was mentioned and
where the Reprints of Computer Notes
on Union County activities were so
well received. This level of micropro-
cessor-based computer activity has
previously been directed exclusively to

Jelf Benton positions DIP switch on 680-85M circuit board

10

junior colleges and technical educa-
tion centers and Is most unique at the
high school level.

There are but two more stops before
we at Unlon County Career Center can
program our 680-B MPU computer,
and they are the acquisition of a
KCACR Interface and a terminal.
These will be the subjects of future
articles in Computer Notes. Perhaps
the obstacles we encounter and
overcome will serve as guides to the
vpcoming generation of home com-
puter novices.

About The Author

James Gupton is a free-lancd writer and an
electronics teacher at the Union County
Career Center in North Carolina.
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MITS® Altair™ CPU Modification

By Darrsl Van Buer

Since its introduction, MITS®has had
various aspects of its computer design
criticized. One of the more sevare
problems with the original design
concerns the clrcuitry used to gener-
ate the ¢1 and $2 clock signals for the
CPU chip. The MITS/Altair™ design
predated the availability of the 8224,
SO a 74123 dual one-shot was used.
Problems with this circuitry have been
met with a variety of fixes, the most
unusual belng to glue an aluminum
fol! heat sink to the IC. Parasitic
Engineering Company offers a fix kit
based on a better quality one-shot.
Because | was interested in trying the
2.5 MBz and 3 MBz versions of the
8080 microprocessor, | studied the
board and the (ntel data sheets to
{earn how to substitute an 8224 clock
generator IG on the MITS board. While
it proved to be a rather complex
modification, 1t can be made in an
hour or two, as described here.

The modlfication involves the re-
moval of all the axisting clock circuitry
and replacing it with the standard intel

1 PCLe .ot

circuit and several components, to be lefore st ng, you should care-
certain that the right signals are f ove CPU chip to a piece of
available on the bus. The ready cor ve foam to void any static
latching circuit, however, was not dar " e Yirst procedure in the
used, because this function was ) ca on removal of all
already performed on the board and N ¢ - ar the boarr
would have increased tne complexity 31 e e J0"ents ¢
of the modification. concern is t
- . ]
Figure 2. PC Land Cuttino— ¢ Sige
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Figure 3. Modificalions lo Top Right of Board
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Figure 4. Components and Jumpers—Top Left

The thi-3 major step is the addition
of the five parts iisted in the Paris List.
Table 2 summarizes the locations for
these adgditions, and ~igu e 4 SNOWS
tha lacations of these ~xanras (IC Q'
repiaces |C Q n the same onentation).
C101 can be used to trim the crystal
frequency to high accuracy. If tuning

12

is not needed, a tixed capacitor in the
same range of values may be substi-
tuted. When mounting the trimmer,
note that several alternate holes can
be used to aliow for size. Many
trimmer designs will require the
soldering of short pieces of wire to the
lugs before mounting to the board.
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PARTS LIST
IC Q'- 8224 clock generator
XTAL - 18 Miviz
C101 -31t0 19 pF trimmer
R101 - 2.2k
D101 -1N914

UNPARTS LIST (parts to be removed)
IC N - 7408
ICP-7404
ICQ-74123
XTAL - 2 MH2
G3- .01
C4-10pF
C5-100 pF
C6-20pF
R29-470
R30 - 470
R31 - {none)
R32- 470
R33-470
&34 - (none)
R37 -1k
38 - 330
R3¢ -1k
R40- 330
R41 -13k
R42-6.2k
R43- 680

A. Traces on iop of board in part
removal area

1. Trace from P-14 to upper resistor
array

2. Trace from P14 to +5V bus

3. Trace from Q-5

4. Trace from Q-4 to N-1

5. Trace from Q-11 to Q-16

6. Trace from Q-2to Q-16

B. Trace elsewhere on top of board

7. The upper of two traces which pass
under SC17, just to the right of
SCi7

C. Traces on bottom of boarg in parts
removal area

8. Trace from A-12 (CPU) where it
passes N-8

9. Trace from Q-13 below R43

10. Trace from Q-10 to Q-11

1. Trace from Q-210 Q-3

NOTES: P-14 denotes pad for pin 14 of
IC P. R43 denotes pads left by removal
of R43. Other referancesares” ™ .

Table 1 PC Land Cutung

About The Author

Darrel Yan Buer was awarded an M.S. in
Computer Science by lowa State University in
1975 He ss currently studying for his Ph.D. at
UCLA and has been involved in personal
computing ¢ ce %2 atraduction of the MITS
microcor
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i Hole t¢ cofcut? Hole above pin 11, IC K (8212)
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3 n.g Lower ped ¢’
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5 pP-10 N-9
6 Ton pad of G5 Hole bet .. ..21ang CPU
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Rather than test a newly built mem-
ory board for your computer by
vusing the supplied memory test
routine written in machine or assem-
bly language, have you often simply
loaded BASIC, ioaded 2 wogram, and
hoped that it woul™ ? Many of us
are guilty of this. owever, t :
probtem can be solved by using 5
simple progrzx tha: s visval in 1 ;
manner of testing your memory. The
program does not run at blinding
speed, but it continually displays what

is developing, which shor d help
computer us2"s vwheo (o Loo3r-
sians acki~e o- ass y lan¢  ze
progr:  ir.

This pra = of /s * > u 3
¢ 28 2 irogra | does
r stop enco! ‘s an  or.
b arn s the ¢ ss an the

¢ r. Secondly, it is possiblzs to test
ar agdress where no memory existe.
Again. the add-2ss anZ h2 errc )

be prinied.
| have wri s program in vi-TS®
4.0 BASIC, t can be modified for

BASIC ¢co ar shavebe~ ~ *~ d.
One should rste 3r ry
usage occurs in .. ¢ TPl e
using this progra | T . ;
assumed tha vou aresently rave 8K
bytes of me,, 1 ¢ a~d that
you hirve fiist cor la { byie
boad that yo vl i< o est.
First, complee ot ! Ic-
turers' rec ifed = ot’ 1e5ts.

if you do no. ave tk ¢ Jiorzat,

local school or Lompuer s ore shou
be able to do these tests ~  you.
Next, use this program to .es he

operational mode of your me. ury
board.

Since vnu only have 8K nyt=: of
operatic Comory,y Wttt Tty
be stra L m bc fo
address 192, B« | . C ,
tempc st 2t drioahi
address, suci 252 g be
the sixin suci. {bv = esca ¢ -
mani. Ra nt : 3 )
toiha ¢.. & -ess o,
is COI‘I“.pl:Lc. $ ram ) .
\ I you 8 oyts 3,

:he 8K BASIC ar .= sala <, 3
necessary to s./ap 1 e y boz .
to a non-consec e address, )e-
calsethe e« ~lawyi'lmove 1t =0
yourr o G i yoL

separc e ar, ,

Co I :

Byl

» Cul

you will not be able to test this area.
To attempt a test of this type wili
disturb the BASIC interpreter, and this
will prevent some, or all, of the BASIC
C 5 from performing their nor-
¢ tunctions. If the program crashes
as )ust described, you will need to
reload BASIC and reload the program.
Orze you have strapped your mem-
ory to zddress 24576 and are ready to
begin axecution, run the program.
You e asked for the starting and
3 3hing locations of the area to
The computer will then ask for

t 2com '~ O pz I test. | g-ggest
t 520l g al ‘i since
s 1g fa r. JAar only
C eCks to ¢ €  one T ci  be
v A to each lo ST A B O
ing tesc ord 0 ¢ If s
we , T cor  ter [ int out the
£ 38 the conteits of this
ad c3s. there ie an = or, the
progre  w print e ¢ 55, the
tee.  _rd ¢, the res , and the

werd “CRROR". The « ginal contents

< “i& Tesswillt  zstored to this
.0C N,
' test will continue 1t s ranner
til complete. : use a ype 1o
a bard copy recorgd of rors.
e >od locations are pi zu vr my
v otermina to save p you do
rot e tvy terminz 5 ch: _2 line
180 " 2 crange
| 17 0 read 170 These
¢ wnes ' t all ¢« on one
t I ( " 'ssary to use the
pa tht »test word #0 (zero)
to Ge vine if . ¥ new board will
acceptz low inputs to be written into
ea . cation.
E) St katest - trs partial
r | test R Voot R 5 1s the
/e..  ~dition that test forall high
iout “'s' te be “*ten into
wory.  yc¢ ror and want
a o ste analveis  Jn ¢ pro-
¢ ur 1¢ ne ¢ > mode. The
¢ _ 1 fltry oy wr e all combina-
ing ) Y 785) > ach memory
o 3 CC ‘roltine takes
: fou- s . per iacation.
wiTOrs 2 sn0ow as y are in tha
va ' S, exc ot t 2 addrass |
[ . once T oemro
found. Thz bau ¢ nt  wions 2f tue
loca  » will b | d ' v the
resl word .. = e or 3 an lv-
< year cor us Fhelly,
' e 2t _ e.
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Address
0 to 6457

6457 to 7676

7677 o0 8182

Description v C

“ise " used for ih2 SASIC [

| terpre . . ;
j area is used for the "BASIC 2 .

M JVORY TEST” program. . 1
This area is the overhead and stack -
area. ’

This table assumes a MITS/Altair™

computer with 8K
memaory,

consecutive

Table 1

bank. Using this —einod, the comput-
er permits any number from 0 to 255 to
be stored. The computer is not able to
use a larger number.

If the prograr: has been run, you are
now ready (o analyze the errors
provided for you by the program. It is
assumed that the partial program was
run and that the “0” (zero) test word
was satisfactory. The error occurred
when the “255” test word was run, so
one or more of the eight chips must be
bad. Assume that tha error occurred at
address 24576 and continued until the
program reached address 25576. Also
assume that, in all of thess addresses,
the program showed 191 when you
tried to write the test word 255", If
191 i3 subtracted from 255, the result
is the number 64, the valua ot chip #6.
It is now known that ¢~ 6 Is either
dead or that it Is 1 »t rec > ihe
correct voliages or signals from ih2

FDOS-II, apovw =~ ew Floppy Disk.
Operating System or microcomput-
ers, is one of Pertec Computer
Corporation’s newest additions to
their icOM® product line.

FDOS-III offers the ma.. um in
flexipitity 2 3 po' -- with 5 rzio-
catabi= assen r Z2-80 and 8080
code. All its conso _ommurications
are either in decima! or hex, thereby
simplifying progrars  development.
The “BATCH” commanc  ov/5 auto-
matic chain operations, ad the
system includes an oplional operator
prompt feature for variable ‘nput
requirernzrts. Data is stored erd

board. A complex problem has been
resolved by locating the area of the
trouble. Even if you decide not to
repalr the board yourself, the repair
technician’s time, trouble, and ex-
nanse will be lowered.

Every program has [ts limitations,
and this program is no exception. If
your memory board has addressing
difficulties, three problems may oc-
cur. Firstly, this program may not
d=stect any error. Secondly, your
BASIC may bomb when you run your
regular program; or, thirdly, random
changes may be detected in your
regular program. This last condition
could also be due to a memory chip
that malfunctions intermittently. This
is the most difficuit probiem to
find—tn which case, happy hunting!

The given program run s$hows an
actual problem. In this example, |

recognized by FDOS-III, and it can use
ail available disk storage capacity.

The new FDOS-IIl is avallable for
any iICOM Floppy Disk System oper. -
ing on the 8080 or the Z-80. 2
FDOS-III is fully compatible w 1
programs written under iCOM's
FDOS-It and allows immediate use of
an existing iCOM-compatible pro-
¢ 5. The single command operz-
tions of FDOS-Il give the uses
disk-to-disk program editing and
assembling, disk-to-memory program
tcadirg, dlsk-to-punch device trans-
fer, reader-to-disk transfer, disk-to-
¢islc transfer, named tiles, and many
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ettes automatically at the operator's
option to make the deleted file space
available). Also, files may be tagged
with attributes (i.e., a file may be
declared permanent, not allowing it to
be inadventently deleted).

The resicent FDOS-ll is conve-
niently contained in a 1K PROM
located on the plug-in interface card.
The FDOS-lll also contains i*s own
powerful gisk-resident ass mbier ang
editor. The microcomputer’s monitor

remains intact, thus retainirg all
existing non-FDOS operziions.
A typical edit/assemblv sequence
requires only a few . 28 o
accomplish, al l¢ “1g-0 =r " axt
editor gr |, s 1 .. pro-
gram moi ::catiu,

“FDOS-1:l zrovites one of the Tost
powerful and cor:cizie develop:rant
packages available anywhere.” cli ms
T. E. {"Gene”) Smith, Division Vice-

President and General Me a¢ r of
PCC’s Microsystems Divis'~ . * Jhen
used with any of iCOM's v of

Floppy Disk Systems and compa »>le
plug-in interfaces, FDOS-Ill provides
an easy-to-use, reliable, fast, and
extremely efficient capability for aux-
lliary program and data storage.
“Using the iCOM program develop-
ment package, ‘‘me is reduced by a
factor ¢t 20 to 100 compared to
cassette or teletyp=. In sum FDOS-II,

together with iCOM (=~ s, ‘~gs
rew $peed, conver a oo
bility to users’ deve .. ..t asks,”
Smith stated.

Commands available wit:x FDOS-II
include Copy, Alloc, Batci, Delet,

Pack, Delpk (Deiet and Pack functions
in a single command), Edit, View,
List, Libo, Dur ~ Load, Merge, Print,
Renam, Rur, Lin , and Exit.

Also included are iwo new coO
mands, ASMB and SYSGN. AS) 3,
Z-60 or 8080 code, assem’ " s t
contants of a source f @ c

wow o

the object output to tnz «. ti: o)
file. SYSGN allows the us 1o store
{/O information in secto:s ¢ ystem
‘sl te for use by “O0» " us
mi _ heefi ~eed £ NG
EDOS-IIl up on a custot -conl. J
machine.

FDOS-II is _ makete s pant
of the PCC W srosysicins «» ON'S
iCO Microp “erals® p iine.
It is av tro ¢ y of more
Wian " O ' 3
nziion-wide.

Ca | S OTE

By tschold

The “Tic Tac Toe” software articles
trom the August 1877 edition of
Computar Notes was very interest-
ing— and frustrating, to say the least!
When { loaded the BASIC program, |
discovered that, no matter how hard |
trigd, | could not beat the computer!
e program was written in such a way
as o zke the computer unbeatable;
the ot that could be achleved was a
tie (as was mentioned in the article).
Even if the program could have been
beaten, there was no logic included
permitting the program to Jump to the
“Plgver WIns"” subroutine at line
s 1220, | 1 ve recently made
sG modificatio 5 to correct this
pr-. 1 as .. . as some that now
make 1L possitie, but still gifticult, to
win.

I have elims .2
establish ‘=~ 1 nar move for

lines that
the

180 D = INT(RND(1)*10/3)

1911FD = 0ORD>3 GOTO 190

182 € = INT(RND(2)*10/3)

183IFE = 0ORE>3GOTO 192

194 IF C(D,E) = 0 THEN C(D,E,) = 3:
C$(D,E) = "“C":GOTO 210

195 IF G (D,E)<>0 THEN 190

225 GOTO 1500

1500 1F C(1,1)

1510 IF C(1,1)

1520 IF C(1,1)

1530 1F C(1,2)

1540 IF C(2,1) -

1550 (€ C(1,3) -~ «ARDC

5601 C(1,3) = -

570 !F C(3.1)

1580 GOTO 230

!
o
Q
~

Il
x>
pd
(w)
(@)

This concludes the modifications to
the program. | hope that others will
enjoy this pregram as | have.

Abou’ 1Te Author
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This series 15 produced by (he MITS®
Computing Services Dr~artment, and thz
arlicles contain yselul 10 * - programr ’
MITS BASIC. "Pré al , A
appeared in th er 1877 ‘ssue of
Computer Not  anc .t disciissed the sclution
(o the problem v pe counting.

CTRL-A, a feature of MITS®BASIC,
has become a powerful programming
aid, due to an undocu nted feature
discovered by Done’ Fritchhorn of
MITS. If CTRL-A is typec¢ immediately
after EDITing a program line, the
edited line is returned as a command
to be edited. Thus, CTRL-A can be
used to shuffle program lines, break
apart multiple state~=anat lines, and
isolate program errors.

A program line can be shuffled from
one place in the program to another by
typing the following sequence:

1) EDIT xxxx<CR>{xxxx = old line #)
2)Q

3) CTRL-A

4) lyyyy<CR>
5) xxxx<CR>

This moves the line that was at xxxx
o line yyyy and deletes line xxxx. The
original line can be retained by not
executing Step 5. f 2 new line is
needed that is slightly ditferent from
the old line, ESCAPE can be typed in
place of CR (carrlage return) as the
last characier 'n Stez 4. The editor can
then be used to modify (he iine before
ptacing it at yyyy.

CTRL-A can be used lo break a
multi-statement program line into two
program !ines without retyping elther
of the new !inas. A copy of the original
line is made using the above proce-
dures for copying a line. Then, the K
EDIT comme d (s used to remove the
first half of | < from one copy,
and the H Eul omTand is used to
remove ths ond half of the .ive
from the o%her copy. For example, o
change:

600 LPRINTA:PRINTB
to:
600 LPF A IFX<OTHENGOSUBS00
605 PRI 3
one would t,,
EDIT600<CR >
Q

(yyyy = new line #)

18

CTRL-A
1605 <ESC>2KP <CR>

EDITB00 <CR>

2SPHIF X< 0 THEN GOSUB500 <CR >

To lsolate a syntax error that has
been encountered while a program is
| ‘19, type a Q to exit EDITing
witt . losing the program variables.
Typing CTRL-A then restores :h2
orogram line for execution as &
commangd. The command line can be
> >¢ '~d at w’il without destroying 2!
1 grar variables and then ex:-
cu :d to test the modifications. Co-
lons can be replaced by single quotes
in a multiple statement line to isolate
the statement with the syntax error.
Ot ious errors can be corrected an-

immediately. For example, if
t 2t e
DA=5PRINTA:A=A+#7:PRINT &

is sountered while a program is
. 1g, the following will isolate the

enot, correct it, and continue the
program:

SYNTAX ERROR IN 50

OK

g0 (Type: Q)

<

..ype: CTRL-A)

I (Typa: 8:C'<CR>)
OK

I (Type: CTRL-A)
I (Type: S'C:S:C' <CR>)
5

OK

(Type: CTRL-A)

( {Type: §'C:S:C' <CR>)
5

SYNTAX ERROR

OK

(Type: CTRL-A)

| (Type: S#C3S'C: <CR>)
5

42
OK
(Type: GOTO60)

After the syntax error is svccess-
fully corrected, one executes a GOTO
command (if the corrected line did not
t ¢! back in) to continue progra |
X 1.on. Continuing after corre. |
1> a yood hablt to adopt. Other buy
ar2 found without completely rerun-
ring the program. If variable values
c¢'obbered before en error is succes -

Hy corrected.
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By Jchn Palmar

) am a certitied electronics technician,
but most of my past experlence has
been in racio and television. Conse-
quently, my wITS®/ARalr ™ 8800 has
peen an exciting challenge, and my

efforts have been aided by the
information in Co ~.:iz Notes. Many
of the CN reacders’ comments  ate
that there ase always newnol s to
the trade lcoking for info me Y or
how 10 do eizmer vy , SUCH as

making ASCI| recor.., on cassetts,

so permit me to relate 10 you a *

pointers t ) hzve learned. On
On mot fy - MITS BASIC tor

ASCII [/O:

Hardwarz: 8800 wii 18K, ACR, 2SI10,
an [337TY

Softw S 8K BASIC, Version
4.0, 977

) though ' 2 )20 nerson
toiea e~ 1 s /O and to
cha _ & ' ~ary  _ations to
permiv ¢ SCi prog-an  listing
(source ¢~ to 2 2Wer - Jul or

input on a storage device n er than
paper tape {(a paper tape pu  /reader
tends to be vay expensive!).

Several nrahlems th | u=ers of MITS

BASIC ng¢e "¢ 1 be solved
oy ¢ Bats fQrc 1esin suz™
away the v ~C cassstte 1t *=ce
replaces RN I {5 ser 3
Extended B2 ;, ine ¢ ns 2ature
will tre <f - 'O 10 ne cassette.
Questic " aris the program
was« tt vinson v _ nof BASIC
that ¢oes not ave wie console
comma:.

The foildowing describes how and

why | make ASCII - s i~ MITS
BASIC. A very s batch to 8K
BASIC. Version 4.0, place ASCII
characters onto the . ssette when |
use my el 33 tsletype. After

loading the jrogram, using CLOAD, |
then type:
POKE 1382,211:POKE 1363,7

Upon hitting tne r <ey, 3ASIC
then pokes thase twu Jcations i1 the

output rouiting, . v goes to he
teletyse grinter I 1 to the ACR.
The MITS So*w e L ry has more

information « w to 40 boin input
and output using & ACR and 4K
BASIC (wr :° hzs no provision for

CSa i CLOA:.

Bul this <im s methoA is only for
8K BASIC, - "0 e tiyl
this, be e ys5u haw . » s 2

20

Viarsion of BASIC. Either the locations
¢ = different, or there are not several
ity locations in the output routine.
tww 2 that those two locations are
needed for the MITS 4P10 board, but
ot needed otherwise.
Doing input is slightly more in-
vored, but there are three reasons for
bling yourself.
"he output of one program may be
'eeded as || ut to another.
2. Cassette i t will transfer a
program from one version of
BASIC to another. For example, if

you kev i otarTrek in 8K BASIC,
you " that you cannot loagd
it into 1 & current version of
Extenc  BASIC.

3. Some types of errors due to poor
recording can best be corrected | -

mak ~ ~ ew recordirg in AS(
and tr sing the new recor¢
asinp . 3ASIC will put a..
propesr order, provided that

irput speed ts not too fast (put
nclls, just to be sure).

To input an ASCII recording f
;=8 cassette, one must either us
POKE cammand or must stop
- L] " and alter memory

donsw i 2front panel >n. ols,
. & Y presenting a parti ti oy cf
ts tings tha. are used 1In IITS

3ASIC, Version 4.0. for ter
it and output. Note that outp
ETS

Split-Octal

Address

OCTAL (O
Data

Here is part of the output:

005 116 361 POD DGV
005 117 323 c

005 120 021 Da

005 125 385 Pu:

005 122 000 NOv~

005 123 000 NOP

ans 124 361 Pop

005 2 311 Retu
Next is the input:

005 126 333 In

005 127 020 Statuz Port
005 130 346 AN!

005 131 001 MAS..
005 132 3i2 JZ

005 133 126 STAI

005 134 005 AD

005 136 021 DA

005 137 346

Purpo:

T ot Lot
D Ol ¢
arz ¢t 1
BASIC. wur -
will 2 €
POK ~r nang,

3 .
fer t 2
usi .o SIT
POKE .. R PO,

POK 147:

Befor¢ ]
back o’ :
ASCI .

, e tA Idl
keyo™ -
rastore -

Ny 36
0 .
‘ch
2 ypeoa !
{ 1S
'
le
4 A
5 T . 20K
1 DKE“srv0,2
l N r
stc ni
¢ 88
- ti & n 2d
~he o
323
007
302 AN
007



to your keyboard (this is for a
keyboard that uses the MITS 2510 1/0O
interface). Set aside your ‘change-
over tape.

When recording, it is good practice
to use at least three nulls to prevent
the tape from advancing ahead of
BASIC (when playing a tape, use
NULL 0).

If you wish to merge two programs,
be sure that the two programs have
different line numbers. First, input the
program with lower line numbers.
Otherwise, BASIC must do too much
tousekeeping, and it will fall behind.
MITS BASIC presently has no provi-
slon for merging flles or programs
using CSAVE and CLOAD, and the use
of CSAVE and CLOAD is much faster
than ASCII.

When using a poor guality tape, a
i number may become garbled.
V' :n loaded Into 8K BASIC, s 1 a
recording may cause trouble. 3
foliowing illustrates this:

970 A=A+4
880 1F A 12 THEN 480
988 END

Where is line 57 from? Why is it at
the end of the program? And why does
it repeat on and onandon...., ?

Any attempt to erase line 57 will
prove to be futile. Aside from peeking
inside the program buffer and trying to
erase the bad number, the only way to
cure this program is to dump it as an
ASCII listing.

To make an ASCI recording of an
existing program, do the following:

1. POKE locations 1362 and 1363 with
2t1and 7.

2. NULL 3.

3. Type the following
RETURN yet):

PRINT:PRINT:PRINT:LIST

4. Start the recorder, type a few
spaces, and hit RETURN.

While BASIC is listing the program
on the printer, the same ASCI
characters are being recorded on
cassette. A standard teletype runs at
110 baud, yet the ACR interface is
normally 300 baud, which presents no

(don't hit

57 &NH SJ%FORBV MID$ = :A15,DLRO F,EIFM93
57 &NH SJ%FORBV MID$ = :A15,DLRO F,E{FM33
57 &NH SJ%FORBV MID$ = :A15,0LRO F,EIFM93

The MITS® 300 Business System is
one of Pertec Computer Corporation's
major additions to their already exten-
sive product line.

The MITS 300 ic a mizrocomputer-

ba "~ systemthat ico “‘etew’h
[ cesse /hardwar software. 5
av. < in two <ccrflgurations, one
v nard disk { "1 300/55) and
2 other using lo v disks (ihe
} TS 300/25). e fu y ir* "rated
business sy prc < osca i
for word p __ in i.ve {ory co -
trol, and aceuunumc  Actiuns, whicn
include a gencral 0dger, accounts

payable, accounts receivable, and
payroll.

“Customers now can buy a totally
integrated system from a single
supplizr,” says T.7. Smith, Division
Vice-Frasidert &z General anager.

“We nrovide bot hi dware : s§o” -

r . /Feb

ware and can assume responsibllity
for thz entire system. Also, service
tacilities are avallable through the
PCC Service Division. And we are able
to provide extensive dealer support In
installing and starting up each
E ation.”
1 configurations of the MITS
3 sine 3 System Incorporate a
TS/ 880b 1turn-key main-
ra ~ with 64X of Dynamic RAM, 1K
of PROM, and serial input/output
it ._ce. Also included is a MITS/
p r B-100 CRT terminal with a
12- ich, non-glare monitor. The CRT
is wvs 24 lines with 80 characters
per | and has a memory page of
1820 characters. The MITS/Altair
C-700 line printer, which Is also part of
the nasic configuration, is capable of
a Lti-cirectional operation that allows
the printhezd borizontal movement for

oy
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mainframe, a T Je 'm ~nda

MITS 300/55, '~ si 3r " 3K, 1 :
Fresanted here is 3 rev = Jdr C. Wi i
Engel's recerty pu 7 00k ¢ {
N 298 nEs ¢
t [ - ! )
Grer, wNS s W w o "
versions of o] anc 5ton
unusua' woond Halt
of thz comeut Dyis!.

Dr. Enzal rc 1 cS
Educaton ztt (.. usiyofSo hF: In

Tamgz. Hisb kse -for8E ere vy o33
eack jor orde o' or me 2 Se . ders,
czrmetls,ora s 10!

oL CoW get

P.D. Box 166712

Terps, Fier fa 25207

A Review
of

Ter nig ...ograms 3ASIC

The excltement of deep sea fishing,
the intrigue of a jewel robbery, and the
chailenge of piloting a space ship on a
mergy mission are three of ten
sirrulaticns you can experience with
yo.r compuier. The interaction be-
tween computer and olayer is a
challencing one that forces iz player
o make iogical decisions In order to
succeed or, sometimes, survive.

These ten simulations can be found
in a clearly-written, well-documented,
64-page book cailed Stimulating Sim-
ulations. Although the ideas are fairly
sophisticated, the programs are rela-
tively short {frorm 40 to 100 lines of
BASIC). Each program includes a

22

ODRPO ATION's new b TR 300 Business System '« ~mprised of a

rintér on a pedestal ° ! here 1s the

2 Hoppy disk, system.

scenarlo, a sample run, a flowchart,
a listing of the variables, and sug-
gested modifications.

This book is a good starting point
for the computer hobbyist who wishes
to explore the use of the sm;i |
computer in simulating real events.
brief description of each program
given below.

“Art Auction’ (48 lines)
One buys and sells paintings to
make a maximum profit. This is &
fast simulation and does not requi=
extra materials.

“isionster Chase' (48 lines)

A monster is chasing a victim in a
cage. The victim must elude ths
monster for ten moves to survive.
Thisis a fairly gulck simulation that
coes not require too much thought.

“Lost Treasure” (74 lines)
A map of an Island that contalns
treasure s presented. The adven-
turer travels over different terrai-
with a compass that is not ve:v
accurate in an attempt to find the
treasure. This is a short simulatio~
that requires about fifteen moves. A
map is provided.

“Gone Fishing” (83 lines)
The object is to catch a large ni n-
ber of fish during & flshing trip. H=
of the catch spoils if the time (I
is exceeded, or if time is (ost in a
storm. (n adadition, the boat sinks
it is guided off the map. There -
aiso sea gulls and sharks to avoid.
chart is needed to keep track
good fishing spots.

“8pace Flight' (68 lines)
The task s to deliver med’
supplies to a distant planet w
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The 1977 MINI/MICRO trade show
was held in Anaheim, California on

Dece - 6—8, and thes organizers
say was quite a success. Total
ax e for the show was 9,917,

failing iust short of

the projected

10,000. ° e attendance f ureincludes

300 bos personnel, representing
nearly 180 ¢ _.pan:cs {rcm across the
nation,

The show was « three full
days, duting wl 1 tin  _ ests could
view the ext ™ as a afl’ " the

zal sessios 2C sessions
consister ¢i ¢ speax i the
prog " pres”  ons igec

m g 3 v ooan . .. 3sio s.
Of 3sinc 1d st - s~show o

Yar wcol Y, 18] es$
systems.t o -, yt ave
e rgy, N [T iaides
s , SI { as,
terr -als, anc er¢ n .

Orge lizers w cur we  ~Te
TR TY Ty 2z 1e show,
clai—ing Ly or . vie ors
fror Jag Cang a4, 3eve om

pe. oo lar i sts
a5 LEON |, & '

AT o

KK , cC b

oUS i T ¢ N Aol ¢ c oy
at. ) ask i ! 10
0 L
Tefre v an! Sad™
sys' v (a ' rev
e ty . ) s 7t s
apc € 1§ iluus DO0 tEul g é

s of S vas not,
however, Is _ S Ss\_ for compo-
sition, ai: ¢! cau o ‘oduction ¢t
sownd 2ffe v e & e of e
istast Innovative 1 Jo.. chicat.ons
for microcompute .

Perier Compuiar C~: orat.on ap-
pea d tthe show i~ farce with
two o one for :f systems
D islo o« 1 « 3y, weg2ating
the Pertac 1 e

n : v aetic

ta > trarspc < 3 4 , €27 Gge,

" xible« ¢ ractivs

R N ¢ .7 . s Divi-

sion ( o ' boot 5 dso an

imp  sive isciay« -~® and
i{C_ . 2rc :cts.

o.C's N osy -—3 Div to~ pre-
sente” se ts .
Anzizir «ngw. al N ~ia
and su ; oz 3

1e. One of these products Is *»

ITS 300, a microcomputer-bas

tegrated business system. The ! ..

~ i8 availabie in two configurations,
poth of which are supplied wih
complete hardware and software.

Visitors at the MSD booth were also
introduced to iICOM’s Attaché ™
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> ttact

Pertec Computer Corporzilon's Micro-
systems Division recently ntroduced
a powerful desktop compuicr called
the Attache™ -The Attaché welighs
25 pounds and is bullt around the 8080
MPU. Its basic configuration Includes
a CPU board, video board, turnkey
monltor board, and a full 84-character
alphanumeric ASCII keyboard.

Standard f¢ = s of the Attaché
include Light Zn 3 Dlode (LED)
indicators for omyo  and systems
status, a reset switch for return to the
PROM monitor, and 8 monitor PROM
that controls computer operation from
the keyboarc. o standard is a video
output jaci for providing full upper
and lower case character generation,
16 lines of 64 characters each, and a
choice of black on white or white on
black character display with cursor
control.

The Attac-&'s circL uses the
S-100 bus co~’iguratior + th a 10-slot

26

‘active gesitop computers that was rece
TER CORPORATION's Mic,osystems (

board capability. Also standard ‘v in
the system on the turnkey board is 7
RAM with extra sockets for three
256-byte PROMS. An Audio Cassette
Recorder {(ACR) SIO board is another
of the Attaché's standard features, as
1s a 16K Dynamic RAM Memory Board
that uses less than three Watts of
power and has an access time of 350
nanoseconds.

In addition to Its list of standard
features, the Attaché also offers high
reliability due to forced air cooling
over the vertically mounted cards. Its
power supply provides 10V at 10A
(regulated to 5V on boards) with pre-
regulated plus/minus 18V at 2A. The
Attaché also features greater possible
expansion, because only three of the
ten slots are used by required boards
(the CPU, video, and turnkey monitor),
leaving seven slots for expansion.

Floppy disk sysiems and software,
including ICOM's® FD3712 Dual Disk
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An annoying but necessary step In
using the machine language interface,
DEFUSR, In MITSBBASIC is the
conversion of the machine language
program into POKE statements within
the calling BASIC program. Using the
following program, MITS BASIC users
may utilize the machine language
subroutines to enhance the capabil-
ities of their computers.

Machine language subroutines that
can be interfaced to BASIC through
the use of DEFUSR have been written
for a number of different functions,
from multi-precision addition to fast
analog to digital conversion and
storage. A few of these programs have
appeared in Coirviriar Motes, winila
others are scattered throug sut ihe
operation and checkout procec s ot
various manuals for MITS perip.. -Is.
Generally, memory size is Ilnited
during initic'ization. The machine
language prograr |s placed above this
initialization lit 1, so that any opera-
tion within this subroutine will not
attect BASIC. This routine is normally
accessed using the DEFUSR function
of MITS BASIC, and, since the syntax
for this statement varies from version
to version, you should refer to the
manval to find 2 correct syntax for
calling the ZFUSR function
subroutine.

The purpose of this proy i to
eliminale the need to toggle i\ the
machine langL @ subroutine :h

time a new rov ire is used. V out
this program, “rould be necessa:y to
toggie in the : 1broutine before caliing
it with any JASIC program or to
conv 1t each octal (ocatio and in-
s uc 1 to deci ! ¢ o a
sta i ntoftnefo 1

FPOKE (address), (instruction).

You must either toggle (n the machine
language or use any method available
to enter the machine language pro-
gram Initially, so the converter pro-
gram will be able to use the PEEK
function of BASIC to acquire the data.
Atter this has been accomplished,
LOAD the converter program, and
RUN it. At this time, you will be
required to enter the beginning and
ending locations of the machine
language program (in decimal) and a
temporary file name for the POKE
program. The converter will begin
PEEKing the locations containing the
machine language routine angd will
create, a string comprised of a line
number, the characters “POKE”, “, “,
Y the address, and e contents of
the PEEKed locatior 1 string of
characters is then written on the disk
in ASCIl under the temporary tile name
AND. AND may be merged with any
other program which does not contain
the same line numbers.

This method of creating machine
language subroutines that can be
interfaced with BASIC allows you to
write several different routines, marge
thelr corresponding POKE programs
into a larger BASIC program, and call
them much the same as BASIC
~ ~ itipes are called.

you do not have a disk but still
requiré¢ = use of machine language
subrouu -, the temporary POKE
pro_ m must be written in ASCH but
piace on a medit » other than floppy

te=y Floppy Dlisk nn nt Check - con!

PTINT STUTUPYP - VER 4.0

s~ 2= 7REC0)-~1500: IF X<0

[ K] ) TLTT JLEfT X

w

w

W

STE St T2AYYI--0: TN
F{aFRCl

N - 3¢ 5,7

Using the followir »rocedure, th2
machine can writ ts own BASIC

program that conti ns all 1 necas- o

sary POKEs to  Jp cé 3 i ach °

‘anguage subro ine. i / bt 1;_2 \cap

2OKE prograns, ti o2 vage T ) 5ETe270

subrout ~ is quwemy 20kc  into oo iiies E{;“éf” o

po " 1 pe’ 2 itis n ed by ira e 1 e

me 1 0rcCe gprogram. o TSTRINES(177,0)Y:MIDBCAS, 136, 7
v you are using disk BASIC, 3 ’-‘T;géJZf’A 1 A

proceed according to the following I MIDS 1, 25=CUSS(T)«CHRSC (S#17

instructions. First, bring up 3ASIC, D G L Lu0:iNSKEs AL S

initializing with ' ‘3ast one sequential : A A_";g: 6 v roapee w1

tile and limitinc 5 size so that your L., ASECU.L. d%  (O)e  aum ~

p?_rticular mac¢ e e guage ogr ™ ,?"-‘, A-:=:\§*CH!\'(0,-'C:-:?!(2 seSTR 1o (et

wili resig2 in 8§ >prop cat ¢ DS 2sam0

"usucliy abovet 32 BAS!IC ... prr .., C . 1onpage 28

v 28



Easy Fioppy Dlsk J it Check - continued Machine Language to BASIC Convan

250 PRINT:PRINT"DBNE"

260 C27020 - W ; TN «F
270 GBSUBT60: 8PN, 15 “- . ... TATLA : o 0 RL 6-d” C -
280 PRINT-:, 1:CLBSEI:KILL"- ... 32"/ A - - -

290 PRINT . eed IR J=L T L TSy
300 PRINTUDIPECTBRY DISK";a | ADD LINE 112:

310 PRINT: =0 ' 122 WHIT 6,128,428: ¢ V7 ¢
320 FORS-07631 ; CHANGE LINE 4148 TO RERD:

30 A$=DSXISC17«SAND3) 149 ?EN THIZS IS THE COi
3a0 AS=LEIFTSC(AS,135) ADD THE FOLLOWING LINES:

350 AS=RIGHTS (A%, | 28) 142 T$="CONSOLE 16, '
360 F@R T=0 TQ 7 144 FOR I=1 7O 189 '
370 BI=LEFTS(AL (T+1)=}16) 146 NEXT I

380 B$=RIGHTS(BS, &) 148 FOR =1 YO LEN(T$)>

390 NS=LEFTS(BS,8) 15@ FR=ASC(MIDSCTE, K, 2
400 Bx=RIGHTS(BS5.B) 152 MAIY 6,428,428 . L7 PR
q10 ¥=ASC(E3):1BS=RIGUTS(BSE, 7)1Y=ASCIBS) 154 NEXT K

420 ES=RIGHTS(BS,6):2=ASC(BS)

430 1FASC(NS)=CTHENGTO

240 IFASC(N2Y=253THENAS0

450 RS="S":IFZ<>2THZINS P

460 IF ¥ TRENPRINTNG ™ SR8 'YX ;Y ELSE ASCId=nise" ‘v

RE+™  "ASTRR(X)+'- “¢§TRS(Y)3;l=1+)

470 NEXTT

480 NEIXTS

490 IF F OR [=0 THEN PRINT:G@T@ 20

500 IF 1=1 THEN 3560

510 §9=0

520 FOR J=D T@ 1-2

530 IF AS(J)rAS(Je)) THEN SYAP ASIJI s AS(J+1)18SV=-1
S40 NEXT

550 1F S4 THEN 510

560 FOR J=0 T8 L-]

570 PRINT AS(I)

S80 NEXT

S90 PRINT:GBT2:C

600 IFT2CA)<>= T HTN640

610 [FCINP(BYAN " a)=0THENT2(A>=01GETA640

620 "t 782,218 9.2

630 610

640 1 T=TTH T

6~ t T2 =2

M Yo 2,2:8u1 P r2¢(AY=T2CAY-2¢ (D~ |+ D)

o 1w T@o4l

66U NPUT"TRACK™ ™ "F T<0 THEN 20 ELS” JINOUT"IZCTEZR'S S

690 u"SUB760:G3
700 & -TSKT<CS) w7 Tt
70 i JTSC (R 8 =10

720 T2 TTTIV o ™ »JeTIS: "RINT T2%;
732 LE ~T T I
T45 NEXT 1: v

750 G2T3 880
Y30 A=V~ 47 8)

Y10 'Fi SAISTUENPRINTVERRY: Z3TB20

780 U s »zdUTB. R

190 <ELUPN

200 G@SUB760

810 CS=RIGHTSC(CS, LENCCEY-1«(A>9)II:1FASC(CE) >, s T"ERR":G87T320

820 C3=RIGHTE(CS,LENCLEX- D

830 @PENT1' 1,18, A

840 LFESF( -"HINCLASE!L:GeTaz20

850 LINZIN ,.91,A%

860 PRINTA-.G3TA840

870 G@3SU9750:58=4A

EBO CE=RIGHTI(CS.LENC(C3)-1*{A>9)):[FA "/T8><>Z@S4TUNPRINT ERR":1GITE29
BO0O C3$=PIGHTS(CS,LEN(CS)-1)rCASUBTE0:

900 PRINT“FRSM "B} T ", (s

Q10 INPUTA3: IFASCCASI<YASCCY ) THN!

920 FORT=0TB16

930 dUTg, 128:6UTE,C

940 A=C:GASURGO0:3UTE, 128: 6 78, B: A=21 25!

950 F@pPs=0T431

@40 @'ITo, 128:3UT8, B2BS=D3KIS(S)

970 F3=DSXIS(S): [FF3<>BETHENFRINT'RZREAD":1GATE960

980 2UTA, (25:8UTB,C

990 DSKZtRS,S:(C8=DSKIE(S): [FC3<»BSTHENPRIMTREWRITE:GBT@$5S0

1000 NEXTS

1610 MEY,

1020 Y RINTTT -

1030 GoM

1040 G@ St =N "ENABLE !

1056 F@R . » ° 16

1060 G3s ) .0 TRGSIT .. 3 TPAZK T

1070 Fer i=0 T¢ 31

1080 A3=DSKIS$¢Sy: [F ASCIMICACAS, 3, 1))+29 THEN 1120
1050 IF MIDS(AS, 136, 1)=Cr28(255) Tz, 1120
oo MIDS(AS, 136, ¥)=CHRSLZI3)

1nto DSKOS A%, 8§

1120 NEXT §
1130 NEXT T: G@Té 20
8K '

28

-

MICE(YEL T, 10D

NEXT J

N
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Machine >Co continuzg
5 CLES® S99

18 TNPLT USTRRT ¢ O0R LIMTET

23 [upUTSTCE T :

IR LINE INPLT o 5

25 OFEN "0", o

43 K=4iuw

CTETTRS(P=ZN(I+2))

&y Ke=5Ths (KY

58 PE&="POKE" SE=", " D0g=" "

100 TE=KSPE+HELSE+RKETOFFPSBm4s VIR FT T E+ SO+ ZE
118 PRINT &4, T

2 K=K+12

4 NEAT 1

CLQSE 4

More on the KCACR - continued *= ™ =238 8

FEFs$

NAM PUNXCR

OPT ROG
OUTCH EoQlr $FDFs
QUT2H E2. LFDEJ
CRLF Z&U $°-AB
STACK EQU $IFFF

ORG 308F3

fC8 3FF

ORG $4080

. Fr Y LINE FOR BASIC V.. :3.2
L 1 AB2

B - -ART

xE { LINE FOR
L. 30%¢B

BRA

*«ENT
1DX
AR

EDITIn 1.0

ASSEM . ... ..1.0

_SR
10X
STX
LOX
BSR
LDX .i%ide
STX BEGAZ:
o $CE
+ fC8 2,0
... PUN
DX ¥ EQF
ZSR PMESS
3SR LEDTRL
JMP CRLF
LZ)7AL CLR A
PR

£Idl SR OUTCH
DEC &

BHE LEDI

RT3
PUN 5TX L.
PUNO DX . .. R

23R FMESL .

YA A LASATA+I .

Slj2 A BEGANR+| S w30 Celln
JA B LASALY

SBC 8 BEGADR L

BNE PUN2 TIT

CMP A £15

=55 PUNS

e DA A S
PUN3 STA A nUv3YT .
ADD A ¢4 LA
J5R 0UT2H

‘R PNCH2
BE NG
IL £G4 S, "1,EFF
: PACH2 ! .

re T : ?

ce e =l

‘TX BEGADR

SOt A - . ~
<SE T2H e
LEX -

'5,'5,8FF

C s Jary 1874

ovg2)
89992
( i3
{
3
10296
20207
20208
22025
2109
@981 !
wel2
213
29314
20815
22016
202117
22318
23219
2220
2082 1
eeez2
28223
22224
Q825
23826
v3827
428
2823
223839
DAS3]
22032
Wee33
2983 4
v 35
24236
V2337
de33
23239
20049
22041
4342
¥0343
23044
0245
48
2047
2 48
PADER
29250
2925 1
52
53
54
55
56
[eF.1]
39258
59
49360
2296
23062
00383
L0264
2Ye65
PEFISS
02287
20968
82059
70
71

13
74
23075

65877

19
30
31
20082
33
22034

[5]4]
287
WL

JIR

IR
¢3F3
24029

48049
AB23

4025
40828

403A
400D
4910
4813
4815
42(8
4218
431 E
4229
49823
4226
48217

4829 ¢

4¢2B
492 E
4438
4332
LA35
AT
4837
2:23A
AdlZ
44930
433K

4l

4046
4929
494 C
AD4F
4u52
4p5 4
4L586
4558

4¢54

4355
495 F
4962
41863
4865

' aes7

4464
426C
4Q6F
4271

AB74
4275
4078
4079
437C
427E
4¢7fF
4282
4053
4235
4937

4
428D
4850
4831
4292
4
4
4934
4 )C
2

BOF3

8D 22

8D 53

o
128
-
»
ww
>

-
D .
Q= QbH D BN~
O

DL

3 FIho

2322

8adaz

8291
D

A3

ERR ORS

ZASS

o
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Mora ¢~ 7z KC

= IT ROUTIN. .
4 BS.. .B82) $r23y GET MLIGH-ORDER AN
H - ) STX 70 STORE 17
1 8 < BSR (§5E> $roD8 GET LC-ORDER A .3
! 1 STX 3Fa STORE IT
i 41 BSR ($47) $FDCS GO PUNCH LFa
| A FUSF X 23FDEF LOAD FQORM
-, B I8 X BUMP POl
I 32 2 . LA = 384,x LCAs CHAR.. ER
i 34 8D B BESR (36F) . GC PUNCH I
1.36 24 ) RP  ($F9) §. I BAZX For ¥ £
F033 S > . A SF5 SUSTRAC, L ( VLAY
Fo3A N ¢ A $FE
mac - . i ROSFa SBIRACT v . o o EY
fse 2 ) oo o Fi
f 38 28 1 FE t4 43 $FD96  LOTS wnRy F
Fo2 8. z [ 1] LESS l 1o i
34 2% N 1 2N, ERANC: Tl NE
. 36 8§ ) Lo - v HD € b1
f 38 97 ) &7 a ' ]T o horEYT
fo3a 3 Lo Y| J T B Lo
H A 5) $FDE3Y i .o 2 .
¥ : N X AFD oAl 3EL.LDR PCLLLx
¥ P L.23) 3FDC. PUNCE 2
¥ JPe {3<43) §FDCE  FunNru 2
. I 3FD LO TFGADR
¢ 3 .. (323) S0 0 F PUY A
¢ \ - I 2 VAFF ne T
P \ ~. L 3 $FDAT . - I DONE
£ OAF B Q7 x - N A 8
. 5 " ce [~ [SRUH
F . PR . 33¢> $FDE3 PU 7
Foes ; . X PE . s £2<
F .o Fa C KA
F < 26 C6 E £ Iy o L. E 8ACX JF O 7 z
F €6 513 1o - LOAD '
£ gD 33 - 1Y $FDFS  PUNCH T
£ (LN L A . }oAD 'S
) 33 £ R .3) $FOFS N OIT
. ) a3 E R A3) FDCs - EADER
3 : } .o . AB 3a : MIN[T L
..... E (o
meo . 14 .._8 LOAD Lo ' CO T
E 7 s CIEAR F !
3D 28) $FDF5 ¢ PUI
. 4A . . 1ME Lo
1 IS {(3¢FB) §:73C2 ¢ . NCT :
. . R
: | £08, X ¢t T POl . O
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)% 4 £l t ¥ Cr OXE
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£ . 52 < R 32 SENA OUT A SPACE
F . L a - "? LoAD A "7’
£ ) . &7 31 TYPE IT
. - 2 Y4 JMP BALDR IN K
® = L
3 . T3 COPY 3YT+ T¢ ¢
) ) 1 ¥ B SHIFT ~1c-T
57N 54 L S
54 R
f 54 !
¥ ) a1 E L (38)1) PrIC | [ FIRSTY
: N T3 ... 0B
f - . J . F GET 0f LEF N
» ( 1 .
. , D . MAKE 1T ASCIIL
£ . . N 1S IT A N ?
f $ . 3 ) 3FDFS
f ] 3 7 IF ITS A LETTE T
Foos . F .. B SA | CKAR 7
F N 12 ) 4B $F313 ) % CLE
F [ yFB)Y 3FDFE CK LF & T
F 3 L . GAILN CTER
F 7 fFall S A _ SFOl T TO  ACH
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. € I'n > B8 MY NAME T5 HAr ¢
v 'S 1TV RT N ANT BIL T i e “aa
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2 SQu.. I Sq- -nE ROCT? (Tire 1o ™ r
v* )
FORALLE I P vwmeooteBgy , PL " P
. : r . WERE ELLT L oo L. :GOTO 93
' LY INGLM
. EL", L INPUT AR
: - VA3
2
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5
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258 89S

" IABIC Memary Test- continues 2 o 26 9¢
27 91
FUN
STARTING ADRESS? 26672 28 92
FINISHING ADFESS? 2867%
COMPLETE OF PARTIAL ANALYS!S (1=COM.8=PART.)? € 29 93
TEST WORD 27 @
28672 0 64 ERFOF 30 94
28572 64 3t 9s
28673 ) &4 EPROF
32 96
28673 64
28674 %) 64 ERFQOE 32 97
28674 64 34 92
28675 0 64 EPROH
35 9¢
28675 cu
oK 36 100
37 181
PUN 28 102
STARTING ADRESS? 28672
FINISHING ADRESS? 28675 39 183
COMPLETE 07 PARTLAL ANALYSIS (1=COM,@=PART.>? @
TEST WORD » 255 40 184
28672 64
28673 64 41 125
28674 Yy
28675 &a 42 186
oK
43 127
aa 188
RUN
STARTING ADRESS? 286872 as 189
FINISHING ADRESS? 28672
COMPLETE OR PAFTIAL ANALYSIS (1=COM.@=PART.)? L 46 110
28672 2 54 ERROR
a7 il
1 65 ERROR
48 1z
2 66 ERZOR
49 113
3 67 £RROR
50 1y
4 8 ZXROP
51 115
5 3] EREOF
52 116
6 70 ERROK
53 117
7 71 ERFROR
Su 118
8 72 ERPOPR
5% 116
9 73 EREIT.
56 (2@
¢ 15 EREOR
57 121
tt 75 ERROR
53 122
12 76 EEPOR
59 i3
13 77 ERROR
62 24
1y 78 £PROR
6t 125
1s
6z 126
te Y’
63 127
(7 81
128 192
18 EFROF
129 193
19 33 ERRCR
138 164
2@ 84 ZAIOR
131 195
21 8s ERROR
132 196
22 86 ERROR
133 197
23 87 ERRQR
24 B8 ERROR c Ly 34

Notes
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L R
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£ -

E -

£ R
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AS

134
138
136
137
138
139
lae
141

juag
143

taq

152
153
1s4
155

156

tée
163

led

166
167
166
I 69

173

172
173
174
175
176

177

1538

139

2ee

2¢2

283

263

209

212

213

214

224

225

226

227

228

225

242

s ey

OF

ERFOR

ZEROP

179 243
180 241
181 245
182 246
183 2u7
184 248
185 249
186 258
187 251
156 252
169 :
1908 1
191 :
28672 64
0i(
A = starting address
F = finishing address
E = complete or partlal analysls flag
Z = testword
C = confirms test worg Z written and
read from memory
B = value of contents of A
D = errorflag
LisT
1 7O A M - Y
K M Jow L~
1 1 [VST 16 AL P2 ST LA, 3
11 INF Tl WY s !
1 17 T..0 1
1 I A>T T c FON T 10
] <@ N
S 1 o= N
z )
20 1~ S n=>0193 (... 5.0 23
2 1 T .

[ AT

7 IR SN IR

e ma e e ba e = U1 CA (N (D D £ Fa (> (D £ £ RY RS
G

N = o a e
PR BT NET
- - [\FIRS; B R

[«

J4

hil
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Visit

ARIZONA

Altair Computer Center
4341E 29h St.
Tucson, Anizona 85711
(602) 748-7363

Altair Gompuler Center
3815 North Third St
Phoenix. Arizona 85012
1602) 266-1141

ARKANSAS
JEK Efectronics
3702 JFK Bivg,
N Litle Rock Arkansas 72116
(501 753-1414

CALIFORNIA
Computer Kits

1044 Universily Ave
Berxeley, Cal.!. 94710
(415) 845-5300

The Computer Store

820 Broagway

Sanla Monica, Cahl 30401
(213) 451-0713

COLORADD

Gateway Etectronics
2839 W 44ih Ave.
Denver, Coiorado 80211
(303) 458-5444

Sound-Tronix

900 Niath Ave

Geeeley, Co'orado 8063t
(303§ 353.1588
Sound-Tronix

3271 Dillon Or Pueblo Mall
Pueblo, Colgrado 81008
(303) 545-1097
Sound-Tronix

215 Foothills Pkwy
Foathills fFashion Mall

Fort Collins Celorado 80521
(303) 221-1700

FLORIDA

Adtair Compuler Center of Miami
7208 N.W. 56th St

Miami, Fla 33166

(305) 887-7408

~ERTEC
r'l MPUTER
: CORPOEFATION

MICROSYSTEMS DIVISION

206830 Norghoft Street

Chatlsworin, California 91311

Altair Computer Cenler of
Orlando

6220 S Orange Blossom Trail
Suite 502

Orlando. Flonda 32809

(305) 851.0913

GEQORGIA

The Compuler Systemcenter
3330 Piedmonl Rg N.€
Atlanta, Ga 30305

(404) 231-1691

ILLINOIS

Chicago Compuler Store
517 Talcott Rd.

Park Figge Nlinois 60068
(312 823-2388

Chu‘.ag Compuier Store
918 8" N, Shendan Rg
Peoria. (hingis 61614
(309) 632-7704

Chicago Compuler Store
t1llmgis Cenler Conzourse
VE Wacker Or.
Chicago. {llinois 6060)

KANSAS

Advanced Micio Systems [nc
3209 W 94 Terrace

Prairie Village Kansas 66207
1913) 648-0600

WEST VIAGINIA

AND KENTUCKY

The Computer Store

Suite §

Municipal le. Bldg.
Charleston, W Virginia 2530}
(304) 345-1360

MASSACHUSETTS
Mits Computer Center
36 Cambdridge SL.
Buriington. Mass.01803
(617)272-1162

MICHIGAN

Computer Store ot Det-an
505-507 West 11 Mite R
Madison Heights Michigan
48071

(313) 545-222%

The Compoler Store of
Ann Arbor

310 €. Washinglon St

Ann Ardor, Michigan 48104
(313) 995-7616

MINNESOTA
The Computer Room
3938 8eau O 'Rue D¢
€agan. Minn 55122
(612) 452-2567

MISSQURI

Gateway Electronics of SU Lowls
8123-25Page Bivd

St Louis. Mo, 63130

(314) 427-6116

NEBRASKA

Allair Comouter Center
611 North 27th 51 #9
Lincoln, Nabraska 69503
(402) 474.2800

NEW MEXICO

Computer Shack

3120 San Mateo N.€
Albuquerque, New Mexico 87110
(505) 883-8282

NEW YORK

The Campuler Slore of New York
55 Wes! 391n St.

New York New York 10018
(212) 221-1404

Micro Systems Slore, inc.
2690sborne Rd.

Albany. New York 12211

[518) 459-6140

Stmphtied Busingss Methods
19 Rector St.

New York. New York 10006
(212) 943-4130

NORTH CAROLINA
Compuler Stores of Carolina
1808 . Independence Biva,
Chariotte, N C. 28205

(704) 334-0242

OHIO

Afta Computer Ceater
$252 Nortn Dixie Orive
Oaylon, Ohia 45414

(513) 2741149

Allair Compuler Cenler
26715 8rook Park Extension
No. Olmsted, Ghio 44070
(216) 734-6266

Tre Computer Store of Toledo
8 Hilwyek St

Toledo, Ohig 43615

OKLAHOMA

Allarr Compuler Cemet
110 The Annex
5345 Easl 4151 St.
Tulsa, Oklahoma 74135
(918) 664-4564

OREGON

Altair Comptuier Center
81055 W. Nimauys Ave,
Beaverton. Oregon 97005
(503) 644-2314

PENNSYLVANIA

Micracompuler Syslems, Inc.

243 West Chocolate Rd
Hershey, Pa, 17033
(717) 533-5880

TEXAS

Switt Computers. Inc.
3208 Beltitne Rg.

Suile 206

Oallas. Texas 75234
(214) 241-4088

Swift Compulers, Suile 145
6333 Camp Bowie Blvd.
Ft. Worth. Texas 76116
Alair Comrputer Center
7302 Harwin Dr.

Suile 206

Houslon, Texas 77036
(713) 780-3981

Allair Compuler Ceoler
3206-A 341h St
Lubbock Texas 79410

Your Nearest MITS D

UTAH
Microcosm =+
534 Wes!t Gavue
Soulh Sandy, L.
(809) 566-1!22

VIRGINIA
Compule = °
1905 ¥'--
Richmunu
(804) 355-5. .
Megabyte C~—
700 S|one&. B
Newtown R
Norlolk !
(804) «
Microsyster
Ceatury A...
23418 JeH
Arlinglon, V
{703) 378-556

WASH|MATN
PascoCo

6704 Ar

Pasco, Y. nt10.
(S09) 547-¢ ¢
Alair Campide
4100 * ¢
Bellgvi .
{2086) ( 0

WISCONS™
Chicago~-
285 Wes!

it

CANADA

The Computt-

186 Quega St.
Toronlo, Ont 1 V1
‘4\8) 548-0262
8lex 0622 634

8ul
us

Perm ™
Los.




