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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 IO errors, two time constants on
the 88-DCDD Centroller Board #1 have
been re-evaluated. The effect of this
timing change is to center the data
within the sector. This allows a greater
tolerance of disk drive misalignment.

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.

Ta 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 I/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
Fioppy Disk Systems. If an owner
does not have the facilities for per-
forming the modification, Controller
Board #1 can be returned for complete
rodification at no charge. However,
RS5, the Read Clear one shot timing
resistor, will not be replaced, but the
correct resistor for R5 will be returned
with the board and should be installed
upon completion of re-writing or
capying the diskettes, as indicated in
step 1IC of the madification procedure.

An important feature of the modifi-
cation includes changing the timing IC
to 74L8221. This was done because
the 74L.5221 is more stable and
predictable than the 74323, It also
eliminates the need for trimming or
adjusting the timing resistors.

I. PARTS REQUIRED (Included in the
FDSK Moaification Kit)

2 sach 74L8221 1C

1 each 6.65K 1% resislor
1 each 12.1K 1% resistor
1 each 4.32K 1% resistor
1 each 8.45K 1% resistor

Il. MODIFICATION PROCEDURE
{Controller Board #1 Only)

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

1. Remove R11 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 inits 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 the timing
predictability of 74LS8221. The puise
width should bs in the range of 355us
10 425ps (389ps 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 being
changed, it is not necessary to ¢opy
the diskettes.

C. Change the Read Clear one shot

timing from 140us to 214ps.

1. Aemove RS and R6.

2. Install 2 6.65K, 1% resistor in
the RS position and an 8.45K, 1%
resistor in the RG position.

3. Remove IC F1, and install a
74LS8221 in its place.

4. If available, use an oscillo-
scope to measure the positive pulse
width at TP5 (IC F1, pin 13). This step

MITS Part #101466
MITS Part #102225 {R5)
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CAUTION: All disk software copying
should be done AFTER the Wrlte
modlflcatlon has been made but
BEFORE the Read modiflcation is
mada.

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

If the user has Disk BASIC, versions
3.3, 3.4, 4.0, or 4.1, use the PIP utility
program provided on the system
disketts to copy onto a2 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
drives (i.e., HIGHEST DISK NUM-
BER shovuld be answered with 1 or
higher).
STEP 2. MOUNT the diskette with
BASIC and PIP on itl. Do not
attempt to MOUNT a diskette that
is new and has never had BASIC or
files on it.
STEP 3: LOAD PIP and type RUN.
STEP 4: Use the PIP Copy com-
mand 10 copy the olg diskeite {with
BASIC and the files) onto the new
diskette. COP will take approxl-
mately 30 mlnutes.
STEP 5; 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 B: Make the disk Read modifl-

cation.

METHOD (I — Using Disk BASIC "PIP"
and DOS.
if the user has Disk BASIC and DOS
(Disk Operating System), Disk BASIC
and PIP can be used {o copy the DOS
diskette. Fallow the procedurs de-
scribed in Method |, noting the follow-
ing exceptions:
STEP 3; LOAD PIP, but UNLOAD
the disketle with BASIC on it
belore RUNning PIP. Place the
DODS diskette in the drive where
BASIC was previously located. It is
not necessary ta MOUNT to copy
with PIP. RUN PIP, and proceed
with STEP 4 of Method |,
STEP 5: Check the new diskette by
loading DOS, by MOUNTIng, and
by issuing a directory command. If
possible, run several of the pro-
grams, and proceed with STEP 6 of
Method |.

Computer Notes Jan/Feb 1978

B. Single Drive BASI(

Procedure

By Charlas W. Vertrees

The following program [(lustrates how
o copy a diskstte onta 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 wrlte time delays that

are belng made on the MITS/Allalr -

88-DCDD Disk Controller cards. To-
gether, the program and hardware
changes will alter the physical posl-
tion within a sector of a disketie 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 éach sector on a
track. The data on a specific track is
then read into this array and verified
by re-reading each seclor to ensvre
that it was read carrectly the first time.
If for some reason the data for a given
sactor will not verity, the sector will
read into the array again and then
re-read a second time to verify. This
process is repeated until verification
occurs. Once an entire track has been
read and verified, ihe data is then
wrltten back onto the same physical
track of the diskette. Tec ensurs that
the entire operaticn 15 done correctly,
the new wrltten data is then re-read
and compared against the orlginal
data. Again, if a specitic sector will
not verify, it is re-wrilten from the
original data and re-reac to verlfy the
write. Thig process will continue until
all re-written data on the track is
verified.
LCD CLEAR 137#34
110 PRINT:PRINT"DISK SELF COPY"

120 * GET TO TRACK IERD
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140 IF (INP(BYAND &4) <> O THEN WAITB, 2,2 OUTY. 2. GOTG140

15¢ ¢ DO IT FOR ALL 77 TRACKS
140 FORT=0TO7&

170 PRINT PRINT"READ T:T

180 DIM As{(31)

190 FOR 5=0 TO 31 ‘' READ % COMPARE ALL SECTORS

200 AS(S)=DSKI%(S)
210 Bs=DSHI®(S)

220 IF Bs <> Aa4(S) THEN PRINT"REREAD T T."S$".5:G0OTD 200

230 NEXT S

240 PRINT:PRINT"WRITE T-, T

230 FOR S5=0 T0 3f ‘' WAITE NEW TRACK
2460 DSKO$A%(S). S
270 NEXT S

260 FOR S8=0 TO 31
290 B$=DSKI$(35)

* CHECRKR NEW DATA

300 1F A$(S)1<>B% THEN PRINT"REWRITE T"; T; *§", 5. DSHDSA$(S): §5: G070 290

310 NEXT §

320 * GOTO NEM TRACK

330 ERASE A%

340 IF T=74 THEN 340

330 WAIT B, 2.2:0UT %1

340 NEXT T

370 CLEAR 200

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

Procedure

By Orew Elnhorn

A program which rons under DOS
using only a single floppy disk drive
allows an update of the Write Timing
ot 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 updale the Write Timing
on the disketies, pedorm 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.

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

STEPR 5: Issue the command MNT 0.
STEP 6: 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
adiskette is in a drlve other than 0,
the ccmmand is RUN TIMING n,
where n is 1the drive number.

STEPR 7: The program will type out
CHANGE WRITE TIME DELAY
ENTER DEVICE NBR. Type 0, and
do not hit RETURN.

STEP 8. Remove the disketie from
drive 0, ang place the diskette to be
re-written in drive O,

STEP9: 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
nat 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 pro¢ess is completed,

the program will go to the next
track. When the last track s
finished, the diskette is MNTed. I
takes approximately 3 minutes.
STEP10: If there is more than one
diskette to update, perform a
0SM 0 command, and go to step 4.
STEP 11: Perform the modiflcations
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
Hoppy disk drives by using signals
obtained on Controller Board #1. This
eliminates the need for disassembling
the drive ghassis. The procedure s
based on using Read Clear (TP-5) as a
reference signal and on observing
Serial Read Data going into IC G1,
pintlor2.

This method allows an esasy check
of the relative secter alignment be-
tween data written on the diskelie and
the drive alignment. If necessary, this
method may be uvsed to misalign the
drive to match the misallgament on
the diskelie, 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 Patlern). For a
full drive alignment ¢heck and adjust-
ment, the procedure listed In the
£8-DCDD manual should be wused.
Only the Index sensor should be
adjusted using the proceduras listed
here.

Shown here are two proceduies for
checking drive or disketie alignment.
For easy control of the head position,
the Disk Exercisor Program listed on
page 118 ¢f the 88-DCDOD manual is
recommended. A dual trace oscillo-
scope is required forthess tests.
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fielg starts with the Sync Bit 250 to
I30us (old timing) or 350 to 500ps
(new timing) after the beginning of the
sector. The logic 1 pulses after the
beginning of the sector are caused by
the noise writien by the Write circult
being turned on when that sector was
written. There should be a long period
(250-400us) of all logic O from the
noise puises to the Sync 8it.

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

if necesgsary, the Index Sensor may
ve temporanly adjusted to allow
proper reading of a diskette by
centering the low time of Serial Read
Oala 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 disketie in order to
compensate for skew (n the data.
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More on the KCACR

By Doug Jonas

The announcement of the new mITs®
KCACR board {Kansas Cilty Audlo
Cassette Recocrding) for thelr MITS/
Altalr™ microprocessor was indsed a
welcome relief for me and for a stlll
alling 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 cassetie tape. The
chaos of ratile-rattle-checksum error
has turned Into absolule quiet, broken
only occasionally by an ejsct-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 toial digital logic without a
single potentiometer or adjustment.
The inpJdt/output is at 300 baud,
allowing a speed tolerance of 20%.
The software that is supplied wlith
the KCACR is, likewise, qulte good.
MITS' CSAVE BASIC Is supplied on an
audio cassette tape and i1s features
still amaze me. A booistrap loader
PROM chip that fits into one of the
PROM sockets on the maln board is
also supplied. Since thls 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 sectlons, 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 coliage of software ldbits that
have appeared over the lasl year in
Computer Notes, | would like to
give credit where it is due. My thanks
to Mark Chamberlin {1 literally stole
his PUNBAS routine) and to Ron
Scales for his help on a rather sticky
interrupt problem.

I. Inversa Assembly of the KCACH

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-formattad audio
cassette tape through the new port,
and ¢ (Jjump to FD74 will allow a
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1ll. Preparing Your Other Software for

Use with the KCACR

You may wonder why there |8 a nead
for converting your original BASIC or
EDITOR to KCACR. CSAVE BASIC is
good; as a matter of fact, | vuse it
99 percent of the time. But, natyrally,
my favorite demonstration program
needs the extra few hundred byles that
the orlginal BASIC has in usable
memory. Also, slnce | am generally
trying to emerge from the papertape
world, the EDITOR and the EDITOR/
ASSEMBLY are naturals to convert to
KCACRH format.

The PUNBAS (680 Software News",
by Mark Chamberlin; Computer Notes,
November 1976) program was easlily
converted to a PUNKCR program for
these purposes. Let me warn you of
several sticky areas.

BASIC
V1.0 R3.2 9/25/76
Load in the PUNKCR program.
Load BASIC, but do notinitialize.
Make patches lo BASIC's CONT
statement (see "G680 Software
News” articie).
Dump BASIC to cassette by doing a
(J) 4000.
Later Revsions
Check last load line of BASIC tape
for address of last byte.
Load PUNKCR program.
Load BASIC, but do not inltialize.
AdJust LDX statement at 34000 for
fast byte address.
Dump BASIC to cassette by doing a
{J) 4000.
EDITOR
R1.09/30/76
Load PUNKCR pragram.
Load EDITOR program, but do not
initialize.
Dump EDITOR to cassette by daing
a (J) 4005.
EDITOR/ASSEMBLER
R1.0 9/30/76
Loads PUNKCR program.
Locad EDITOR/ASSEMBLER, but
do not initiakize.
Make patch correction ("Software
Tidbits”, by M™ark Chamberlin;
Computsr Notes, April 1577) to
EOR slatement by depositing an
$68 at address S03A7.
Dump EOITORJASSEMBLER to
cassette by doing a (J) 400A.

| suggest using fifteen-minute per
side tapes. | also suggest following
MITS' advice 10 dump the same thing
to both sides of the tape to save
rewind wear and tear. Thase are your
big programs, so you will need to buy
three tapes.

8

680 KCACH

ROUTINE MONITOR MONITOR
BADDR FF§2 FD59

BYTE FF53 FD4B

INCH FFOO FD62
INHEX FFOF FD36
ouT2H FF6D FDE3
OUTCH FF81 FDF5
POLCAT FF24 -no equivalent-

Table I Subrovhne Address Comparison

IV. Technlguas of Using Other Sofi-
ware wlth the KCACR

Tzble 2 shows a cross-reference of
INCH and QUTCH subroutine calls
and their respective addresses in both
MONITCR programs. For example,
you have finished a long sesslon with
the EDITOR, and you wish {o store
your buffer on cassette for future use.

Exit EDITOR with X$%

Set nulls

.MQOCE 0010

Adjust OUTCH call .MO1EEFF FD

RAeturn EDITOR

NOIEF 81 F5
JO10A

After this polnt, you will not be able
to see echo, since it is being sent to

the KCAGCR port.
Te dump, type

FFEF$$

At some later date, you may wish to
reload this tape into, for example, the
EDITOR/ASSEMBLER.

Initialize EfA by
dolng

Exit the EDITOR
with

Adjust INCH call

Jump directly to
APPEND function

INCH
OUTCH
POLCAT

INCH
QUTCH
APPEND

INCH
OUTCH
POLCAT

AJ 0107

X5%

MOIB4FF FD

N 01850062

J19FF.
BASIC
$0420 P1056
$08AE p2222
$061C P1564
EDITOR
30169
SO1EE
J 0888

§80 MONITOR

$FF0O0 P255,000
SFF8 P255,129
$FF24 P255,036

Table 2, INCH and OUTC
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Union County Career Center, Update 1977

By Jamas Gupton, Jr.

During 1977, Compuler Notes car-
ried two articles dezling with the
high school students in Union County,
North Carolina and their experiences
in the construction of a MITSYY
Altair™™ BBOB microprocessor com-
puter. To the MITS/Altgir 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 Carcer
Center is the first vocational aducation
center in North Carolina to offer an
aduit level curriculum with computer
construction ang prograr  1g. Most
educalional institutions - include
computer operation in their  >grams
have relied on 'breadboarde " com-
puter circuits of limited program
capabilities, wherzas the MITS/Altair
system was far betier suited for the
tone ol the Union County Carcer
Center's Electronics program. This
article will center on the student
assembly of the 6808-BSM 16K RAM
¢circuit board for adapting the 680B to
BASIC language programming.

There are no words o explain the
feeling of apprehension when en-
trusting aimost $700 in clrcult compo-
nents to the semi-skilled hands of
high schocl 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 to 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 680-85M memory
expansion circuit board.

The students needed to have the
praper tools for such dellcate solder-
ing tasks. Panavice, Inc, by way of
Bert McCabe, their Executive Vice-
President, generously donated the
orlginal “Panavice” with the Model 315
¢ircuit board holder. This provided an
ideal method of holding the large
circuit boarg of the 680-BSM memory
circuil. The Ungar Princess soldering
iron with agold-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 $0, a magnifylng
glass was dillgently used to examine
each IC socket for soider bridges and
cold solder joints.

Computer Notes  Jan/Fsb 1978

Upon the ¢completion of the assem-
bly of the 680-8SM circuit board, the
students and | discovered a faylt that
seems universal in the MPU computer
field. The engineers that write the
assembly manuals assumeé that the
assembler of the product possesses a
certain level of knowledge in computer
technology. Let me illustrate with the
680-B 11O port. The 680-B assembly
manual provides the assembler with a
variety of 1/O port choices but offers
nathing to aid in the selection of the
proper /O port. The 680-B assembly
manual states connector finger-test
£oints but does nothing to identify
which side or wha' end is considered a
starting point for p'n counting.

4g we a! Union County Career
C '3 soon discovered, tte 680-B

U compuler alone is worthless,
wnless ong memorizes the ., 1ASCI
binary ¢ode. Programming 11struc-
tions require alphanumerical designa-
tions that cannot be made v thout an
appropriate keyboard, so we procured
an inexpensive Radio Shack keyboard
and associated componenis, only to
learn that we must have a parallel
interface to use it. We stipulated a
cassette BASIC program In hopes that
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ol 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 B80-B-85M was 100 percent—
well, 99 percent (due to one bent lead
of an IC) perfect!

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

Jefl Benton positions DIP switch on 660-85M circut board

10

junior colleges angd technical educa-
tion centers and is most unique at the
high schoot level.

There are but two more stops betore
we at Union County Career Center can
program our 680-B MPU computer,
and they are the acquisition ot a
KCACR Interface and a terminal.
These will be the subjects of future
articles in Compuier Notes. Perhaps
the obstacles we encounter and
overcome will serve as guldes ta the
upcoming generation of home com-
puter novices.

About The Author

James Guplon is a free-lanca writer and an
elzctronics feacher al the Union County
Career Canter in North Carofina.
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MITS® Altair™ CPU Modification

By Darral Van Buer

Since its introduction, MITS®has fad
vartous aspects of its computer design
crificized. One of the more sevsre
problems with the ariginal design
concerns the circultry used to gener-
ate the ¢1 and $2 clock signals for the
CPU chip. The MITS/Altalr™™ gesign
predated the availability of the 8224,
50 a 74123 dual one-shol was used.
Problems with this circuitry have been
met with a variety of fixes, the mosit
unusual belng to glue an aluminum
foll 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 MHz and 3 MHz versions of the
8080 microprocessor, | studied the
board and the !(ntel data sheets to
{earn how to substitute an 8224 clock
generator |C on the MITS board. While
it proved to be a rather complex
maogification, it can be made in an
hour or two, as described here.

The modgification involves the re-
moval of all the existing clock circuitry
and replacing it with the standard Intel
circuit and several components, to be
certain that the right signals are
available on the bus. The ready
latching circuit, however, was not
used, because this function was
already performed on the board and
would have increased lhe complexity
of the modification.

Figure 2. PC Land Cutiing—
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Figure 3. Modifications lo Top Right of Board
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Figure 4, Components and Jumpers—Tap Left

The tki-3 -najor step is the additiar
of the five parts iisted in the Parts List.
Table 2 summarizes the locations for
these acdiiions, and ~igue 4 SNOWS
tha Incations of these rxanras (IC Q'
repiaces G Qn the same onentation).
€101 can be vsed to trim the crystal
frequency to high accuracy. If tuning

12

is not needed, a fixed capacitor in the
same range of values may be substi-
tuted. When mounting the trimmer,
noie {hat several alternate holes can
be used to allow for size. Many
trimmer designs will reguire the
soldering of short pieces of wire to the
lugs before mounting to the board.
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PARTS LIST
IC Q' - 822/ clock generator
XTAL -18 Miiz
Cit - 3to 19 pF trimmer
R101 - 2.2k
D101 - 1N914

UNPARTS LIST (parts to be removed)
IC N - 74086
ICP-7404
ICQ-74123
XTAL - 2 MHz
G3- .01
C4-10pF
C5-100 pF
C6-20pF
A29 - 470
R30 - 470
R31 - {none}
R32- 470
R33-470
f34 - (none)
R37 - 1k
R38-330
R39-1k
R40 - 330
R41-13K
R42-6.2k
R43 - 680

A. Traces on :op of board in part
removal area
1. Trace from P-14 to upper resistor
array
. Trace from P14 to + 5V bus
. Trace from Q-5
. Trace from Q-4 to N-1
. Trace from Q-11 to Q-16
. Trace from Q-2 tc Q-18
. Tragce elsewhere on top of board
. The upper of two traces which pass
under SC17, just to the right of
8C17
C. Traces on boHom of board 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
11. Trace from Q-210 Q-3

~Poonwe

NOTES: P-14 denotes pad forpin 14 of
IC P. R43 denotes pads left by removal
of R43. Other references ares” 7 r.

Table 1 PC Land Cutting

About The Author

Darrel Yan Buer was awarded an M.S. in
Computer Science by lowa Slate University in
1875 He s currenlly studying for his Ph.O. at
UCLA and has been wnvolved in personal
compuling ¢ ce 1%x atraduction of the MITS
microcomr
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Rather than test a newly built mem-
ary board for your computer by
using the supplied memory test
routing wrilten in machine or assem-
bly language, have you often simply
loaded BASIC, ioaded =2 »rogram, ang
hoped that it woul™ - ? Many of us
are guilty of this. owever, t :
probtem can be solved by using 3
= thel 15 visval in 1o
manner of testinrg your memary. The
program does not run at blinding
speed, but it continually displays what
is developing, which shol d help

computer usa~s whkao (o Lo
siansg ackice o- ass y lan¢ e
progr:  "iro.

This pra - of s * » u H
¢ 28 ¥ irogra | does
r . stop: eacer s an 7or.
o ore s the & ss an the

¢ r. Secondly, it is possinle to test
an address whers no memory existe.
Again, the addr2ss anZ h2 errc )

be printed.
| have wri S pProgram in wi T5®
4.0 BASIC, t can be modified for

o:hz: BASIC ar [uages. Onlv stan¢ rd
BASIC co ar 8 have be~ =~ -~ d.
One should rste 3T iy
usage occurs in .. ¢ DI t  re
using this progra ‘a

assumed tha vou oJresently 1ave 8K

bytes of me,n 1 ¢ a~d that
you hirve st cor la { byie
bozd that yo ul ¢ o est.
First, comple.e it ' Ic-
turers' rec ted ot 1 iests.
{f you do no. ave tF € lipmz=at,

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

opsarationa! mode of yvour me.- ury
beard.

Since van only have 8K nyts: of
operalic Comory,y s oWt oy
be stra o m bc fo
address 192, Bu., | e,
tempc "ot b drwoahi
address, suci as 2 g be
the sixih suci. b = egsa ¢ -
mani Ra nt o« : 3 )
toihre .. ¢ ess ...,
i3 complswe. § ¢ ram oo
\ I you '8 bHytz I, 3
he 8K BASIC ar .2 ala <. .. 1
necessary 1o s.7ap e y boe .
to a non-consec e address, e-
cavsethge ~lewiji'lmova la b =0
Yourr - WO 1 yoL
sezar e . ar., ,

Co N |

» Cul’

you will not be able to test this arza.
To attempt a test of this type will
disturb the BASIC interpreter, and this
will prevent some, or all, of the BASIC
C ‘s from performing their nor-
t  tungtions. lf the program crashes
as )Just described, you will need to
reload BASIC and reload the program,
Orze you have strapped your mem-
ory to =ddress 24576 and are ready to
begin execution, ron the program.
You ye asked for the starting and
3 ©  shing locations ot the area to
The computer will then asx for

t zcom '~ o pg | test. | s-ggest
t 5206 g Al fi since
g ig fa o} var nnly
C eCrs to ¢ e one r T e be
v 1 to each lo V. 4 -
ing tes. ord €0 ¢ If 1is
WEé , T cor oter [ nt our the
& s the contev's of this
ad <38, there i= an = o, the
progre w print e ¢’ 5§, the
tes . _rd ¢, the res . and the

werd “ERROR". The « ginal contents

C “ig  esswlllt zstored to this
.0¢  on.
' test will continue 4§ Tanner
til complete. = use a ¥ype to
a bard copy record of frors.
e Jod locations are pI = ur my
v olermina to savep you do
rot s hoy termin: . ch: 2 Line
150 " a  crange
1 17 o read "170 These
co, wes vt all cu  on one
t l. { T-ssary to use the
pa tht »test word #0O (zero)
10 e ine if « @ néw board will
accept: low inputs to be written into
ga . ation.
ax latest - tr3 partial
r { test SO fgbb. 3 18 the
/e..  wdition that test for all high
it '8 e b: “ten  iato
ery.  ye ‘ror and veant
a ™ e apalveis un 3¢ pro-
¢ U g The e * mode. Tha
to_ vy lhtry oy wroe all combina-
ng ) v 255) > ach memory
oo E ol ‘oL tine lakes
H fou- s i per l1acation.
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Address
0 to 6457

6457 to 7676

7677 10 8192

Description
" isg “iused forih2 SASIC
| terpre .
i aréa is usad for the "BASIC
M JADRY TEST" program.
This area is the pverhead ang stack
area.

This table assumes 2 MITS/Altair™

computer with 8K
memary,

consgecutive

Tabte 1

bank. Using this —=iwnod, the comput-
er permits any number from 0 to 255 to
be stored. The computer Is not able to
use a largernumber.

If the program has been run, you are
now ready o analyze the efrors
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 elgp! chips must be
bad. Assume that tha error occurred at
address 24576 and continued uniil the
program reached address 25576. Also
assume that, in all of these addresses,
the program showed 191 whsan you
trled to write the test ward “255". If
181 i3 subtracted from 255, the result
is the number 64, the valis ot chip #6.
It is now Known thal ¢* 5 s either
dead or that it 1s 1 >t rec > othe

=

correct voltages or signals from in2

FDOS-HI, a pov = ew Floppy Disk
QOperating System or microcomput-
ers, i8¢ one of Pertec Compuier
Corporation’s newest additions 1o
theiricoM® product Hne.

FOOS-IIl offers the ma... urm in
flexibility & 1 por -- with 35 rzio-
catab/z assen w Z2-80 and 8080
code. All its conso  .ommurications
are either in decima! or hex, thereby
simplifying prograr: development.
The “BATCH” commanc o5 auto-
matic chain operations, &a1d ths
system includes an oplional operator
prompt tfeature for variable ~put
requirernorts. Data s stored erd

board. A complex problem has been
resolved by locating the area of the
trouble. Even if you decide nat to
repalr the board yourself, the repair
technician’s time, trouble, and ex-
nanse will be lowered.

Every program has its limitaticns,
and this program is no exception. If
your memory board has addressing
difficulties, three problems may oc-
cur. Firstly, this program may not
dstect any error. Secondly, your
BASIC may bomb when you run your
regular program; or, thirdly, random
changes may be detecied in your
regular program. This tast condition
could also be due to a memory chip
that matfunctions intermittantly. This
is the most dlfflcult problem to
find—In which case, happy hunting!

The given program run shows an
actual problem. In this example, |

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

The new FDOS-III is avallable for
any iCOM Floppy Disk System oper -
ing on the B08C or the Z-80. 3
FDOS-IIl is tully compatible w 1
programs written under iCOM's
FDOS-It and allows immediate use of
an existing iCOM-compatibie nro-
{ 5. The single command operz-
tions of FDOS-l give the wuse:
disk-to-disk program editing and
assembling, disk-to-memory program
'cadirg, dlsk-to-punch device trans-
far, reader-to-disk transfer, disk-to-
¢islo transfer, named tiles, and many

This b 88U 5
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ettes automatically at the operator's
option 10 make the deleted tile space
availabie). Also, files may be tagged
with attributes (i.e., a file may be
declared permanent, not allowing it to
be inadveriently deleted).

The resident FDOS-l is conve-
nlently contained in a 1K PROM
located on the plug-in interface card.
The FDOS-ll also contains i*s own
powerful disk-resident ass mo:er and
editor. The micrecomputer’s monitor

remains  intact, thus retainirg all
existing non-FDOS operetions,
A typical edit/fassemblv sequence
requires only a faw 38 o
accomplish, al 1¢ T1g-0 =r 7 e
editor gr , s . | .. pro-
gram moi cativn,

"FDOS-I1:l crovices one of the ost
powerful ang cor-cizie develop:a2nt
packages avallable anywhere.” cli ms
T. E. {"Gene™”) Smith, Dlvision Vice-
President and General Mé ac 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-1Il provides
an easy-to-use, reliable, fast, and
extremely efficient capability for aux-
fliary program and data storage.

“Using the iCOM program develop-
ment package, ‘‘ms is reduced by a
factor cf 20 to 100 compared to
cassette or teletyp=. In sum FDOS-I,
together with iCOM #1-- s, ‘-gs
rew S$peed, conver a -
bility to users’ deve .. it asks,”
Smith stated.

Commands available with FDOS-IIt
include Copy, Alloc, Batch, Delet,
Pack, Delpk {Deiet and Pack functions
in a single command), Edit, View,
List, Libo, Dur » Load, Merge, Print,
Renam, Run, Lin , and Exit.

Also included are iwo new ¢0
mznds, ASMS and SYSGN. ASM 3,
Z-69 or B080 code, assem’ " s
contants of a source f & C

wow oo

the object outpul to tnz2 = iz 0
file. SYSGN allows thz ys o store
{10 information in seclors ¢ ystem
¢zl ‘te for use by “D0o ©us
mi _ heefi ~eed Zong
FDOS-Il up on a custol -canl. oJ
machine.

FDOS-I is _ makete s panrt
of thr2 PCC W irosysicmns -, on's
ICO Microp Cerals®@p iine.
I*is av tre ¢ y of more
uian iy 0 ' 3
natiot-wide,

Ca | L RTE

By ischold

The “Tic Tac Toe” software articles
from the August 1977 edition of
Compular 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!
" 1e program was weitten in such a way
as o0 ake the ¢omputer unbeatable;
the ol that could be achieved 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 1o jump ta the
“Plaver Wins"” subroutine at line
i 12200 1 ve recently magde
SC modificatic 3 10 correct this
pr.. 1 as .. . as some thal now
make 1 possitie, but still difficult, to
win.

| have elimic . 2 lines that
establish ‘= 1 nar move for the

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

19 IFD = 0OR D>3 GOTO 190

192 € = INT(RND(2)*10/3)

1931F € = 0 ORE>3 GOTO 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 IF C(1,1) =

1510 1F C(1,1) =

1520 1F G(1,1) -

15301F Ci1.2)

1540 IF G(2,1) -

1550 (€ C(1,3) -

5607 C(1,3) =

570 |7 C{3.1)

1580 GOTO 230

“ AND C(1,2)
D C(2,2)

D C(2.1)

A DC(2,2)
AND C(2,2)
AR D C(2,2)
< AND G(2,3)
© AND C(3.2)

I

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

Aboyu’ 1The Author

J Too)1g e hag worksd for fve years in

to2w € re wnd g He

r ve s eng eeriy from the

W onsin.  Milwaukee. and he

© g - uters bo!v  homse
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TANDC
1ANDC
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This series 15 produced by the MITS®
Computing Serwvices Drrartment, and tha
arliclas contain uselul idh " - program: -
MITS BASIC. “"Fra al o A
appeared in th er {877 ‘ssue of
Competer Not anc .t discussed the sclution
ia the problem o pe couning.

CTRL-A, a feature of MITS®BASIC,
has become a powerful brogramming
aid, due to an undocu  nted feature
discovered by Doné® Fitchhorn of
MITS. If CTRL-A is typed immediately
after EDITing a program line, the
edited line is returned as a command
{o be edited. Thus, CTRL-A can be
used to shuffle program lines, break
apart multiple state~ent 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
1o liné yyyy and deletes line xxxx. The
original line can be retained by not
executing Step 4. I 2 new line is
needed that is slighly different from
the old line, ESCAPE can be typed in
place of CR (carr'age return) as the
last characier 'n Stez 4. The edlitor can
then be used o modify :ha [ine betore
placing it at yyyy.

CTRL-A can be used lo break a
multi-statement program ling into two
program '‘nes without retyping elther
of the new !inas. A copy of the orlginal
line is made using the above proce-
dures for copying a line. Then. the K
EDIT comme d is used to remave the
first half of | < from one copy,
ang the H Eul omTand is used to
removs ths ond hzl* of the .i»2
from the o*her copy. For example, ©
change:

600 LPRINTA PRINTE
10:
600 LPF A IFX<OTHENGOSUBS500
605 PRIN 3
one would t,,
EDITS00<CR >
Q

(yyyy = new ling #)

i8

CTRL-A

B05 <ESC>2KP<CR>
EDIT800<CR>

28PHIF X< 0 THEN GOSUBS00<CR >

To lsolate a syntax error that has
been encountered whils a pregram is
I ‘1g, type a Q to exit EDITing
witr . losing the program variables.
Typing CTRL-A then restores (b2
oragram line for execution as &
command. The command line can be
© 3¢ '~d at vl without destroying 21!
i grar variables and then ex:-
cu g 10 test the modifications. Co-
tohis can be replaced by single quotes
in a multiple statement line to Isclate
the statement with the syntax errcr.
Or ious errors can be corrected and

immedlately. For example, if
f 2l g
DA =9PRINTA:A = A+ #7:PRINT 2

Is rountered while a program is
- 1g, the following will isolate the

enor, correct it, and continue the
program;

SYNTAX ERRODR IN 50

OK

£ (Type: Q)

(<

..ype: CTRL-A)

1 {Type: 8:C'<CR>)
OK

I (Type: CTRL-A)
iType: §'C:S:C' <CR>)
3

OK
(Type: CTRL-A)

( {Type: §'C:8:C" <CR>)
5

SYNTAX ERRCR
OK
(Type: GTRL-A)

| (Type: SH4C38'C: <CR>)
5

42
OK
(Type: GOTOSD)

After the syntax error is success-
fully corrected, one executes a GOTO
cormmand (if the corrected line did not
b ¢l back in) to cantinue pregra |
i i.on. Centinuing after corre. |
» a yood hablt to adopt. Other buy
ar2 found without completely rerun-
ring the program. If variable values
c'nbbered before en error is succes -

y corracted,
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By Jehn Palmer

| am a cenified electronics technician,
but most of my past experlence has
been in razio and television. Conse-
quently, my wITS@/Altalr™ 8800 has
been an exciting challenge, and my
efforts have been aided by the
information in Co  ~izr Notes. Many
of the CN readers’ comments  * ate
that there ase always newno s o
the trade lcoking for info nz  ~y or
how to do eizmer vy , SUGHh as
rmaking ASCI| recor.., on cassetic,
so permit me to relate 1 you a -’
pointers | have learned. On
Oon moi fy - MMITS BASIC tor
ASCU O
Hardwera: 8800 wit~ 16K, ACR, 2310,
an 133 7TY

Sottw S 8K BASIC, Version
4.0, a77

I though aF 2 lesg nerson
to ‘ea e s /O and to
cha _ @ ary . _ations 1o
permic ¢ SC prog-an listing
(source ¢~ to 2 2Wver . duloor

input on a storage device n 1er than
paper tape {(a paper tape pu  \/reader
tends to be vay expensive ).

Several arnahlemis th L ueers of MITS

BASIC mge "¢ 4 be solved
by r g /Qrc  1esin suz:
away the v+ ~C cassstte 1t foce
replaces ST 15 ser 3
Extended B2 3, ihe ¢ ng 2ature
will tre o - 1O 10 e casseite.
Questic " oaris the program
was v 1t vinson tv _ nof BASIC

that does not nave wie console
commass,
The tollowing d=scribes how and

why | make ASCII  ~ 3 i~ MITS
BASIC. A very 8  : patch to 8K
BASIC. Version 4.0, place ASCII

characters onto the . igsetts when |
use my el 33 t=letype. After
loading the ;yogram, using CLOAD, |
then type:

POKE 13562,211:POKE1383,7

Upon hitting the rr <ey, 3ASIC
then pokes thase twu  JCaiions iy the

output routing, . Wl goes 1o he
teletyas orinter 11 to the ACR.
The MITS Sow e L 1ry has more

information wv o go boih input
and output using & ACR and 4K
BASIC (wt :h hzs no provision for
CSsa i CLOA:Z;.

Byt this =i la methoAd is only for
8K BASIC, oo ety
this, be su w30 haw . o2 0§ Y

20

Vinrsion of BASIC. Either the locations

: different, or there are not several
1y locations in the output routine.

I,. 2 that those 1wo locations are
needed tar the MITS 4P10 board, but
“ >t neeged otherwise.

Doing input is slightly more in-

vored, but there are three reasons for

bling yourself.
“hé output of one program may be
eeded as |1 Ut to another.

2. Cassette i t wlill transfer a

program from one version of
BASIC to another. For example, if
you kev i JtarTrek in 8K BASIC,

you i " that you cannot load
it into 1 & current version of
Extenc  BASIC.

. Some types of errors due to poor
recording can best be corrected |
mak ~ ~ ew recordirg in ASC
and tr 3ing the new recorc
as inp . 3ASIC will put a..
proper orger, provided tha
irput speed ts not too fast (put
nulls, just to be sure).

To input an ASCIl recording |

13 cassette, one must either us
POKE eammand or must stop

=0 “ and alter memory
donsw i zfroni panel »n. als,
& Y presenting a parti 4y ¢t

te tines tha. are used 1n  IITS

3ASIC, Version 4.0. for ter

ot and outpul. Note that outp

L
-1

Split-Octal OCTAL C-
Address Data Purpo: :

Here is part of the output:

005 116 361 pQo oguy
005 17 axs c

005 120 021 Da

005 127 383 Pu: N
005 122 000 NOV

003 123 000 NOP

05 124 361 Pop

005 T2k 311 Retu |
Nex\ is the input:

005 126 333 In

003 127 020 Stat.z Port
005 130 346 AN}

005 131 001 MAS..

005 132 312 JZ

005 133 126 STAI 3
005 134 005 AD

005 136 021 DA

005 137 346

™ 01 Lo
D O1 €
arz c: 1
BASIC. uyr -
will = £

POK ~r g0y,
3 .

fer t o=
yei o 8IT
POKE . R-PO,,
POK 147
Before 3
back o ‘
ASCI .
Ve Lta n
keyo~-
rastore -
AT S A t
0 . .
'ch
2 yipc.u at
{ 1
Tot
lE
P
L T POk
1 JKE“srue
I N I
stc ni
€ 88 2
= e no2d o
g - N
323
007
302 JNZ
007

¥



to your keyboard (this is for a
keyboard that uses the MiTS 2510 11O
interface). Set aside your ‘change-
over tape.

When recording, it is good practice
to use at ieast three nulls 10 prevent
the tape from advancing ahead of
BASIC (when playing a tape, use
NULL 0).

If you wish to merge two programs,
pe sure thal the iwo programs have
different line numbers. First, input the
program with lower line numbers.
Otherwise, BASIC must do too much
housekeeping, and it will fall behingd.
MITS BASIC presently has no provi-
sion for merging files or programs
using CSAVE and CLOAD, and the use
of CSAVE and CLOAD is much faster
than ASCII.

When using a poor guality 1ape, a
i number may become garblzd.
‘' 1n loaded Into 8K BASIC, s 1 2
recording may cause trouble. 2
foliowing illustrates this:

LIST

QTOA =A+4
9BOIF A& 12 THEN 450
988 END

Whaere is line 57 from? Why Is it at
the end of the program? And why does
it repeat on and onanc on.....?

Any attempt to erase line 57 wlll
prove to be futile. Aside from peeking
inside the program buffer and trying to
arase 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
exlsting program, do the following:

1. POKE locations 1362 and 1363 with
211and 7.

2. NULL 3.

3. Type the following ({don't hit
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

57 &NH SJ%FORBV MID$ = :A15,DLRC F,EIFM83
57 &NH SJ%FORBV MID$ = :A15,DLRO F,EiFM83
57 &NH SJ% FORBV MID§ = :A15,0LRO F,EIFMO3

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

The MITS 300 i= a microcomputer-
ba " systemthat ico “‘etew’h "
t ¢ess: / hardwar software. 3
av < in two contiqurations, one
O nard disk { " 300/55) ang

2 other using lo v disks {the
P TS 300/25). e fu y int -rated
business sy ° pre s ca i
for word p  __ n- i.ve [ory cO -
trol, and accuunucg  ctiunsg, whicn
include a gencral :dger, accounts
payable, accounts receivable, and
payroll.

“Customers now can buy a tolally
integrated system from a single
suppiizr,” says 7.7, Smith, Division
Vice-Frasideri & General anager.
“We nrovide bot h. gware sa’ -

r ‘ /Feb

ware and can assume responsibility
for thz entire system. Also, service
tacilities are available through the
PCC Service Division. Ano we are able
to provide extensive cdealer support In
instatling and starting vup each
a ation.”
1 configurations of the MITS
3 3sine 5 System Incorporate a
TS/ 880b turn-key main-
ra ~ with 64X of Dynamic RAM, 1K
of PROM, and serial input/output
it __ce. Also included is a MITS/
2 ¢ B-100 CRT terminal with a
12- ich, non-glare monitor. The CRT
is we 24 lines with BO characters
pec | and has a memory page of
1820 characters. The MITS/Allair
C-700 line printer, which |s also pan of
the basic configuration, Is capable of
a bi-tirectional operation that allows
the printhe=2 korizontal movernent for
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A Review
of

Ter nig ...ograms 3ASIC

The excltement of deepr sea fishing,
the intrigue of a jewel robbery, and the
challenge of plloting a space ship ona
mecgy  mission are three of ten
sirrulaticns you can experignce with
yo.r compuier. The interaction oe-
tween computer and olayer is a
challencing one that torces ine player
lo make iogical decisions In arder to
succeed or, sometimes, survive.

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

22

ORPO ATION's new M ™ 300 Business System ' ~mprised of a

Tirter on a padestal © I 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 hobbylst who wishes
to explore the use of the smi: |
computer in simulating real events.
brief description of each program
glven dbelow.

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

"ivionster Chase™ (48 lines)

A monster is chasing a victim in a
cage. The victim must elude thse
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 lerrai-
with a compass that is not ve:v
accurate in an attempt to find the
treasure. This is a short simulatio-
that requires about tifteen moves. A
map is provided.

“Gone Fishing” (83 lines)
The object is toc catch a large ni n-
ber of fish during a flshing trip. H=
of the catch spolls if the time |l
is exceeded, or if time is lost in a
storm. In addition, the boat sinks
it is guided off the map. There -
also sea gulls and sharks 1o avoid.
chart is needed to keep track o
good fishing spots.

“Space Flight" (68 lines)
The task I8 {o daliver med’
supplies to a distant planet w

Caztain Ch -

"

ITs€

your help. e is
ing anyone U -
substitution cry)
be panicularly
BASIC Is being
with _ :

nicely

saoe Wr

at the dwing a

at

I

21 (e
Apt
xam N
D¢
f
{ L
ag
- N
\ t
caus
Da 1 o)
based o~
T a c
aL av’
iss -
M TET A o R ST '
sl L
G |
Y o
iir
) L £
be il i P
[ 3¢ i
v £
n¢
el e
] A 1
1 Fl
i z
£ t H
t [
- -
C |
in s s
stole an
. €
t
i 1< 5

o



tonary arithm
jical operal ..18
organization of a co
0 ‘ng me 10ry
¢~ yard e
r al ole precisicn 27 thrmetic
. .0C)8
ifng
soft vare mu'Unoslion and
C ..30N

r T &ca !
“ig point i c
staz’ inter - sage
sy "~ 2%
.abtia and arrzy ny
r mzerbasecc .. . n§
3CO ariinmetic
proratry
i T ¢ -
roa n f '
2C et
(oI
- v g
vrograny g e s
3 50 . o C ., O
2 interva ers in
SO e
ol smission snder
int i cor '
v‘\O g
- - LeCcrinigeis
lc . ce o
" sc goe isting o @ 3
pre
Cr  now... ¢ ot
. Presy fro 0
8080 or

'based systems.

Every one of 18se topics 3~

lica icroco
2t 2 ¢ oapter and scoresg -
i ¢ assembly la _ age
/st 2. The exz pies are z
proven. Wr ang m
tired of 28, reprod
sheets anu vuurs with exar 3

only one place to go, the

ming séries from Northern Ter
they are the best bargain in pre _
anywhere,

i e -

Pre~ e Mcrocomp
Pr. 1 Mcroco Mpul

- « ~tkonbUSba <enclss

| its

F: o -3
F.oase print

o [ e P

Nz e

Campany ___
Address
City__

[~
L
[«
UL L)
ox 62,
A
r

w1

[ah]

varnsto 1"

enl

rge

r



The 1977 MINI/MICRO irade show
was held in Anaheim, California on
Dece " 6—8, and the organizers
say was quile a success. Total
ac e for the show was 9,917,
falling iust short of the projected
10,000. " e attendancef ureincludes

300 boe personnel, representing
nearly 180 ¢ .. pan:es i:cm across the
nation,

The show was « thrse full
days, during wl 1 tin  ests cauld
view the ext - as ! a al" ' the

cal sessior 2C sessions
consisten ¢©i ¢ speas i the
proeg =" pres” s 1gec

m g 3 opan . .. 3sio s.
Op ssine g st ' 8 ~s how o
' Yal w cot Y, 18l =5%
svstems.1 o . >t ave
e gy, 3 1o iahia
S , SI { a5,
teri -als, anc ere i .

Qrge lzers w cur we  ~te
sizzae T a 18 show,
clai—ing ..ny r . vie ors
froi Jag Cané «, seve am
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for microcompute
Perterr Compuiar G~ Sraton ap-

e mhicat.ong

pea «d 1t ‘he show I~ oree with
two W one foi 2t sysiems
D isio i ¢+ 3y, weg2aling
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S I ¢ . T . 3 Divi-
sion ( = 1 boot i dsn  an
imp  sive istfayc © ~®and
iC_ . v oacts.
oLC’s A osy 3 Div te- pre-
sentes ses ts i
Anzrhzir &ngw. al “ in Tha
and su st |

1e. One of these products Is th
ITS 300, a microcomputer-bas
tegrated business system. The ! _
~ is availabie In two configurations,
ooth of which are supplied wiin
complete hardware and software.
Visitors at the MSD booth were als0
introduced to iICOM’'s Attaché ™
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> itact

Pertec Computer Corporailon's Micro-
systems Division racently ntroduced
a powerful desktop compuicr called
the Attaché™ The Attaché welighs
25 pounds and is built around the 8080
MPU. Its basic configuration Incluces
a CPU board, video board, turnkey
maonlior board, and a full 84-character
alphanumeric ASCII keyboard.

Standarg fe s of the Attaché
include Light In 3 Dlode (LED)
indicators for oo and systems
status, a reset switch for return to the
PROM monitor, and a2 monitor PROM
that controls computer operation from
the keyboarc . o standard is a video
output jacs for providing full upper
and lower case character generation,
16 lines of 64 characters each, and a
chaice of black on white or white on
black character display with cursor
conirol,

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

26

‘acnhve gesktop computer that was rece
TER CORPORATION's Microsystems [

board capability. Also standard wiin
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 Altach&'s standard features, as
s a 16K Dynamic RAM Memory Board
that uses iess than three Watlis of
power and has an access time of 350
nanoseconds.

In addition to lts list of standard
features, the Attaché also otfers high
reliability due to forced alr cooling
over the vertically mounted cards. Its
power swpply 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 manlior),
leaving seven slots for expansion.

Floppy disk systems and software,
inclucing 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
pragram into POKE statements within
the calling BASIC program. Using the
following program, MITS BASIC users
may utllize the machine language
subroutines to enhance the capabil-
ities of their computers.

Machinz language subroutines that
can be Interfaced to BASIC through
the use of DEFUSR have been written
for a number of different functions,
frorm multi-precision addition to fast
anzlog to digital conversion and
storage. A few of these programs have
appeared in Cow:pnivizr Mates, witila
others are scattered throug sut ihe

operation and ¢heckout procec s of
various manvals for MITS perip.. _Is.
Generally, memory size is Ihnited
during initi¢'ization. The mackine

language prograr s placed above this
initiatization lit 1. S0 that any opera-
tion within thls subrouting will not
affect BASIC. This routine is normally
accessed using the DEFUSR function
of MITS BASIC, and, since the syntax
for this statement varies from version
1o version, you should refer to the
manual to find th2 correct syntax for

calling the £FUSR function
subrouting.
The purpose of this proy i to

eliminaie the need to toggle . the
maching langLt @ subroutine :h
time a new rov ire is used. Vv out
this program, ‘vould be necessury to
togg'e in the: 1broutine before caliing

it with any 1ASIC program or to
conv 1 each octal locatio and in-
s uc 1 to deci £ e Mo a
sta v ntofthefo 1

FPOKE (address), (instruction).

Using the followir ~rocedure, thz
machine can writ  1s own BASIC

program that conti ns all o neceas-
sary POKEs 1o Jf cé @ f ach
‘anguage sutro ine. !/ it
SOKE prograns, tl w2l vage
subrout ~ is gquwemy 20Ac  into
po 7 1 pe’ 2t is m ed oy ira
meé 100 Cé Brogram,

v you are using disit BASIC,

proceed according to tne fellowing
instructions. First, bring up 3ASIC,
initializing with * “3ast one sequential
tile and limiting  ; size so that your

pariicular mac e 'z guage oG *
will resic2 in §  aprop ical
tususiiv abovet : BASIC ... p o,

e 28

You must either toggle In the machine
language or use any method availabie
to enter the machine language pro-
gram initlally, so the converter pro-
grarmn will be able to use the PEEK
function of BASIC to acquire the data.
After this bas been accomplished,
LOAD the converter program, ang
RUN it. At this time, you will be
required to enter the beginning and
ending locations of the maching
language program (in decimai) and a
temporary file name for the POKE
program. The converter will beagin
PEEKing the locatlons containing the
machine language routine and will
create. a string comprised of a line
number, the ¢haracters “POKE", ¥, ,
¢ the adodress, and e contents of
the PEEKed location 1 string of
characters is then writien on the disk
in ASCli under the temporary file 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
wrile several diiferent routines, marge
their corresponding POKE programs
into a larger BASIC program, and call
them mugh the same as BASIC
itines are called.

you d¢ nol have a disk but still
require = use of machine language
subrouu -, the temporary POKE
pre_ . m must be written in ASCI but
piace on a medi ™ other than floppy
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12 ¥Mi1pT: Lr20=CUmS(T)>+eCHABLESx1 7
3 G2% o oyQ:rPNEKEa AR S

N XT

H =70 6 Y 'CINEST wWoT

Lo, AECHL .. ¥ S Gow EY

27, AR=AS+CHLL(0. < 3HRER(2 L, rSTR 1w
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Easy Floppy Disk J it Check - continued

250 PRINT:PRINT"DENE"
260 CG37o20

270 GASUBIE0: BPZN"2Ys 12— - - - - DA

280 PRINT-I, 1:CLOSEI:XILL™- .. -+ 37", A

230 PRINT

380 PREINTUDIPECTERY DISK'; A !
G PRINT:!= !

320 FORS=[ 7831 I
330 AB=DEXISCIToSAND3|)

240 AS=LEFTSCAL,135)

350 AS=RIGHTS (A%, |28

%0 FBR T-0 T€ 7T

370 BI=LEFTS{AL, (T+1)*14)

380 DBI=RIGHTL{(B:. 1&)

390 NS=LEFTS${B3.B)

400 Bi=RIGHTS(B5.B)

410 %=ASC(ES) 1BA=RIGUTS{(BE, 7) 1Y=ASLLBS)
420 ESzRIGHTE(BS,8):Z=A5C(BS) i
230 1FASC{NS)=0THENGTO Lo

Machine Language to BASIC Convan

aN :

S5~ . . #F.

e o

e .0 RL.D
. ead IR J=L TOOL
ACD LINE 112:

T8y

MICA(TE T, 100

1i2 WRIT 5,428,428: C v ¢ NEXT J
CHANGE LTHE 148 TO RERD:

148 REM THIS IS THE Coi JE COMMAND FODR ¥, hl
ADD THE FOLLOWING LINES:

142 TH#="CONSOLE 36, '~ e e

144 FOR I=1 70 1890 ' sl T ou v

146 NEXT I

148 FOR ¥=1 FO LEN(TS)

15¢ FR=ASCIMIDECTH K, 200

132 WRIT 6,126, 126 JLNT PR
134 HEXT K

440 LFASC(NL)=ES3THNGS0
450 RB="S§":rIFZ«>2THI:TS- "p"
A60 IF F TRINPRINTNG; ™ ";ps$;"

Vi

RE+"  THSTRB(XY+"- MESTRE(YI11=1+])
470 NEXTT

480 NEXTS

490 IF 7 PR [=0 THEN PRINT:GRTO 20
500 1F (=1 THEN 560

510 5%=0

520 FAR J=p0 T@ 1-2

530 IF AB(JI>AB(J+1) THEN
S4p NEXT

550 TF S4 THEN 510

560 FBR J=¢ T8 1~

570 PRINT ASCD)

580 NEXT

590 PRINT:GBTaZC

500 [FT2¢Al¢»=-ITHINEGD
610 IFCINP(BIAN " a)=NTHENT2(A)=01GATAE& a0

"IY ELSE AS(])=flS+T e

Svap AS{J)Y, AS(g+1)18W="1

620 T TB-2.2¢8 792

430 610

540 1 T=TTH T ¢

6= L Tela) =2

Y L 2,2tRBuy P I2(A)=T2(AY-2¢ (D~ }. 5>

o o T@oul

Sbu  NPUTTTRADN™ = °F T<0 THEY 20 ELS” INBUT"IZCTER'; S
590 UTSUBTAAO: SR ~

0O 4 -TSKTA5) o T

70 T STEC wLt® m TY=1D))

720 T2 TTTEC o M vJeTI%: TRINT T2%;
e T LF oy ~r T r

743 NEXT 1: ow

15D G2T2 680

Y30 A=V IR

VID R FAISTUENPRINTEARY: 32TE20

780 UYL HrdUiBs N

190 <ELuPN

200 GEsUBT&D

HID CS=RIGHTE(CS, LEMCCEY-1+CA»PI 1 IFASCL(CE) e,
820 CS=RIGHTE(CS,LENCLS)- 1>

830 @PENTLT 1,51, 4
8a0 [Fe2F{ "HINCL@SEIl: GeTdz2a
45D LINEIN ..21,A8

260 PRINTA-.GATA84D

BY0 G@SUST50:5B-4

E80 CE:=RICMTA(CS.LEN(CB)-1+tA»9})):[Fa
860 CS=PIGHTSICS, LEN(CS)- 1) GASUBTOO:
200 PRINT“FRGM "B} T@ ":C;

10 INPUTAS: [FASCCASI<» ASCCY Y Y THON!
920 FORT=0T@76

930 dure,129:98U07E,C

940 A=C:GASUR&GOC: FYTE. 128: 678, B: A=22 5.15)
959 FAPS=0T43|

G40 @UTes 1281 JUTH, B:BS=DIKIS(5)

s T"ERR":G3Td20

LRy AQSATHENPRINTVERR 1 GATI 2N

970 F3=DEMIS(S): [FFI<>BSTHENFRINTRZREAD:1GATIOSO

980 BUTa, jZ¢:8U7T8.C

990 DSH2%B4L, 5:CS=DSKTE(S5): [FCS<>BATHENRIMT'REWRITE: GETA?59

1000 NeXT$

1616 MEYY

1020 LRINTHT .

1030 GOT

1040 GOS! N 'ENABLE !

1050 F@R . 16

1060 Gds 1 L.D PESLT 1 TRACK T

1070 Fe&x J=0 T& 31

1080 AS=DSH; 4¢8; IF ASCIMITACAL, 2, 13)+50 THEW
1090 IF MID3(A%: 106, 1)=CHDB(255) Ti®.
1aa MIDSIAS, 136, ¥)=CHRELET )

1nie DSKOS A%, §

1128 NEXT §

1130 NEXT T: G&T8 20

8K

28

120
1120

At this time,
recorder (recorc
few sacongs, tyrn r
carriage return.” (e a
program will al.. .
place tl : POKE - »g

tape ar 7 f

SOLE cn —

in use. O

is used fc is t

be ¢cha . in r~rag
appropr we -

for that [ icul Y
34 of you JASIC r
POKE s
cassettr  t ay be

main BA¢ Zorogr
the mxin pre
ther typing COt

by a carriage re 1
now take In data oar
#7,and, v.. Ic.
has been « 1.« , .
backto e i
that %
pre- 1 [ S ¥
e of 1
of t . nmro
| wmeent = -
plust  *C
ot ISR S TR
ey an 3B 'nin
bu | {
prog vseb afor v
alsogiv Vi iisa
Frogre
Abod. ..
P'C LA ~
4] ! I vy
a et
sl
@] e

2

.



Machine >Ca continuag

5 CLES® S0

16 INPLT USTRRT P OCA (oM TET
28 1WPUTSTCE T :
T2 LINE [INPLY PR P
25 OFEN 0, Iz}

48 K=1a

S FOR I=Tn¥ - €79 STre %

=)
T3
ZB KE=SThs (KX

5@ P&="POKE" TF=", ":0F=" "

1900 TE=KS$+PF+AF+SE+RKE+0F+TF D7 ~HEwDF+T 5+ E e84+ ZF
118 PRINT #1. T#

20 K=+l

i MERT 1

CLOSE 1

S TTRI(PTICI+2))D

ah =7
ETE L+4 4,

More on the KCACR - continued o+ n2je 8

FEFS$

NAM PUNKCR

OPT RNOG
OUTCH Eau &FDFS
QUT2H EIl SFDEJ
CRLF IGU $°-AB
STACK EQU $IFFF

ORG 30@F3

fC8 3FF

CRG $40840

. F» ¥ LINE FOR BASIC Vv..X 3.2

L 1 482

B _-ART
*E ( LINE FOR EDIT.% :1.8

[ 308908

BRA 3TA=T
*ENT ¢ 'iNE FOR ASSEM .. ... ..1.9©
1D% Y

AR TX HERE

-8Rk 1 .

1nx .

STX (EGA !

LDX iF6

BSR U~

LDX .f%ide

§Tx 8EGAZ:

B 3CE

3 FCB a,@

... PUN

X HEQF

ESR PMESS

2SR LEDTRL

JWP CRLF
LZJ7AL CLR A

C.E B
L0l 38R OUTCH
DEC

PUN 5TX L.
PUNO DX . e 4
L3R FMESL -

YA A LASATA+L K

Sliz A BEGAINR+] e - w30
t3A B LABALY '

SBC B BEGADR LN
BNE PUNZ N
CMP A #L5

45 PUN3 1 4B X
P_iz LPa & 15
PUHNY STA A MUZ3YT
WD A 4

J3R QUT2HA

RS T i
PUNTES

=
JEORN

S, 1L, EFF

.|
TX BEGADE '5,79,5FF
L0t a - .- -

JS% T2H Foae.

Lix s

(o3 38 Jary 1673

bvaz]
BIAn2
i 3
i

84
1048

0RaaT ¢

paan3g
22oes
218
022 |
el2
PTTTR
49! 4
agels
2816
8331 7T
esa18
2229
€320
PEEFS]
aee22
geozl
22324
qauz s
22826
LED A
248
dBE2 Y
41339
A4
9e32
CEPAR]
2003 4
auvdis
2uads
w2337
Bdeé33
32039
a08ad
e e4 |
BLI4A2
BBo43
Qddaq
BeD4S
46
2047
3 48
[SEER]
44250
29251
52
53
24
35
36
¢33
84458
39
A2240
2994
23062
8363
52264
2U865
GABEE
22287
#2968
3%A59
10
11

13
T4
2A75

vea17

19
18
31
2e082
33
24934

e
BE7

L

Jon

48069 CE 1AB2

4823 29 o8

4925 CE 25
4828 24 23

4844 CE IC2]

48D FF 4827 ST

4910 8E 3747
4313 9p 22
4815 CE a2
4318 FF 48
4818 CE o¢

4220 CE @) |
4328 FF 4¢ ¢

482% 3D 13
4228 CE : »
492E 8D 53

o
==

fie}

I

(o9

2

(w3

-

o ]
= L B b S le o b
[SCR S

[

Ed -3 o
= [-] o
> o v
bl w L7
Cad oo O YRS )
= ;W
o) o A
[¥] -l -

=
-4
)
-
Iyl
=

B o b
o

4873 BG 4@%A
427 28 €3

427F BD FDF5

49383 E6 @9
49235 2A FB

4 6 g

ERA RS
ZASS

-

—tn

b d

LA T

P B TR

o~

~

H

:t

341

WSIC

™

B

il1A
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L v

=

4

O

140 g

(V-

i

CACT - co
:{:
-]

258 2€F. -
S1yecs@an iy i
sC 397/

LPIIE . 13 -
LR
>
XKCASR M
"NVERSE ASS

.o -
£ 4 T 1D I S
S - B s
i C(F ) 3 3
&0 H S T 4 !
t 2 ¢ 'E 9
H [ T (3A2) 3 7T
(3 E «°1
/ F C(SFE) $ 3
. A
[ S ¢t Tt
) -

r g
R+ [ -] '
¢ :

. 3 -

- ‘ 73
: ]

. £

z -] 4 } 2F

S FB oy v '
£ ]
2y D T a¢
"4 C

F)
B > )

& ' (pre) 3

- (324} £z
B "33
prtosroac
L )] o

L B !l
2 b ¢ "7y Tl
| B '»16
< 7 "y &7D2C
C I - sdd

r
-,

8 “3En) $FD3E
3
3
5
= = ~1= b8 §73

B3I (7T
¥

1

1%
g8 ) (LFt) :FDAR

B §°a
B c {3:C) $FDaB
a JMP 5UE4E

s 3 z $fdio

5
2500 g ( Ay LTDs2
€ Bl £ 3!

7F AKD B
A3
2 4 LHY 0 2)
FCR 3 by

F
< - e ¢ -
AL 3
Y DLJ
gop T - ° -
Y
P - t H
1~ A >
T LDONE
- Ty
T 574 T
g7 TS )
1E
5T v1E * T
S - b H
G )
G ok
- - - r
P
H
1
v Z N :
c’ 1 k]
] - v "_n( i
KA
po- - - -
)
- 1t v -
N X
YK
X
v T
i i
f? " -
=1 3 [
G
1
C
» b3
JMp
PoLT <
Rt KT
I[N
MOIN XT3
as5Cit
i 7y



n/

More ¢~

3z
54
1_36
F033
Fo3a
s

34
36
38
3a

B e T

N TR e

nM oW T A
kD)

>S

R R i e s T

o m R oo
o he e

it

]

26
s

Epl
4A
>4

L WIE VIR

-1

TR WX LR

2 KC

IT ROUTI N

o~
O e any e

29

8E

a5
52

a1

Fal!

BS
37
Bs
ST
BS
ot
B3
R¥

- Py

T mmre L

ETEPRNTENH

X
R
X
R
X
kS
A
R

= AL

A

FI

(VT S

L862) S7LDy
$72

(&5 E> sFoDg
5Fa

($47) $FDCS
STEFDEF

= $8@,x
(36F) | .
(3F9) 5.
B 575

A $FE

B iF4

- Fn

LS
P 1)
13

5 FD9S

=) v

&

Cen3) BFDCL
V3<43) SFDCE
iFD
f3L3) S, F
VAFF
) $FDAT

{33€% $FDE3

DL LE
1y $FDFS
.3) SFOFS
43> FDCS
. AB
.8
28) $FDFS
{iFBY $e30Y

L2e, X

EY $FDE3

(3@1) 1vi

F

3) LFDFS
7

B
B §rald
FB) 3FDFE

_ 3Fel!

GET HIGM-ORDER 8%
STORL 17

GET LL/-ORDER A 5
STORE 1T
GO PUNCH
LOAD FORM
BUMP POIt
LCAas CHAL., ER
GC PUNCH '
BatX FGF n E

L.Fa

SUSTRAC, L
SBTRACT .. .. o ol EY
LOTS MARYE F

Less 1o . 1
ERANC. 71 NE

4g < 5

&T e zhTEYT
1 T 2y Lla

| . 2

LUAT 3E.0R PCIo. o
2UNC S 2

FuNms 2
LO IFGADR
Py A
ne B
. . I DONE
L. f LS
co [ [o R
PU o
| LN i |38
8ACK JF . T v
LOAD :
PUNCH . T
boAD 797

No 1T

. . EADBER
EY ) e | S
LoAD LS ' Co T
CIEAR F '
t  PUT
. ‘1dE Lo
¥ N S § B

. 8!
t T P01 .
!} D TaCN auUm
¢ VE 1T
TR
. 1T
f 4 CF 5™
. ib
B I
SEND DUT A SPaCT
Loap A "%’
TYPE IT

JMP BALDR IN K

COPY 3YI- T ¢
SHIFT 21G=T

! [ FIRST
MR e I
OF LEF

GEY ’
MAKE 1T ASCTI
15 IT A & 2

IF ITS A LETT: T

84 ! CHaR 7
] % CLE

CxX IF & T
. GALY¥
T TO AC-
} TURN

CTER
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1 . 1'%
1 L.
1 T '
Is Y
1 1 -
1 o
5t o
[
~ A
1 -
3
Lo S
T w
N
W
ot . e
B 1
\
Lo L.
? . t
. .
N
o
e IS
N »
TN L. e
20K, 1
: L TlE
M LY
I
I..>0mmr L3
IF P
T Pl
P §
L -] !

'y 2
nls

"
ST
A

-

MBI L@ MY QAME 15 oapr o

L ITYDT Nt ANT HIV T ~r o= P
’ far'd Lol A LR™ - - . '..
va . . LEL'S T o ] "

. - o b L TO ADD, e o v -
SQu.e 11 3G nE ROOT? {Thire 10 7 "

)
=210
N7Z3
.o ThiNGS?
LAENETY
Y, 1 MNP oLy moonemge Pl L R
JL MY, T . WARS RLUT .« e L. :G0TO 92
bl LIV INGL"
iELN, L INPUT A

H /e84
T 3 ONDY";CS
v, 1 RSTAND ":C$§:”. E Y5 (- NOL*:

‘e 1T onYE GITS) "4
[ VIR

' e :
Nhv VE ' BIGITS)";A
“ i~ Ol t’l
H - € 1o 16 mTove oy,
A z - - [0
L WTIo < voow 4 v
M, TOG. . .. v OF T . ’ )
N P A

Y 1 MANY (dERE ARE OF ANY L & IR

v C ~e
- Lo e TER, PL="AS.': 5
* .o ..375
Do o waL3 XY, 1) =C8TaEd C=C+)

NYO§

v L Y L o -~
ey W) I} E 3
IN¥ .+ .3. .'Llu :no. ¥
oW CR

N
N

OOX . Lh ... AND ";BS$;". PLEASE USE ¥YES QR NO. 77 ¢

PO LS "3 AS;"? AND 50 Twns"
(57 .

PENDS-1- B O TS 2 T OF";&-
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" IASIC Memaory Test - coalinuers 2

FLM

STARTING ADRESS? 2B&72

FINISHING ADFES5T 28675
COMPLETE OF PARTIAL BMNALYSLS

TEST WORD
28672

28872
26673

28613
28674

28674
28675

28675
ax

PUN

27 @

[}

64
%}

'S

h'S

STARTING ADREZST 28672

FINISHING ADRESS? 28675
PARTLI AL ANALYS!S

COMPLETE 07

TEST WORD 7 255
28672 64
28673 .31
28674 64
28673 &a
0K

PUN

STARTING ADRESS?

FIW{SHING ADRESS? 28672
COMPLETE OR PAFTIAL ANALYSIS

28672

Hotes

e
i

2

1%

c8

21

2z

23

2a

28672

v

%

(1=COM.@=PART.)? @

64 EFRFOF
&4 LRROF
&4 ERFOE
64 EPROR

¢ 1=COM,2=PART»27 @

(L=COM.@=PATT.¥7 L

b4 EFROR
65 ERROR
66 EREOFR
67 E£RROF
8 E&ROP
&% ERFOF
70 ERROER
1" ERROFR
72 ERRQFR
73 ERZDT
15 ERECF
75 ERROR
76 ERROR
77 LREOR
7 EPROR
89 “FROR
81 ERROR

EFROF
a3 ERRCR
84 ERIO0R
as ERROR
) ERROR
87 ERROR
B8 ERROR

25
26
27
28
29
30
3
32
32
Jaq
a5
36
37
a8
39
40
4
a4z
43
44
a5
46
47
48
49
50
s1
32
33
sS4
55
56
57
5
59
6€
3]
-4
63
128
129

138

Y

B
Y
91
92
93
o3
$5
36

97

9c

199

1e2
183
184
333
188
e

128

192
193
194
195

196

24

33



AB

134
145

136

a2
143

taq

156
157
ISE

159

165
16¢
167

168

198

189

2¢e

2¢e

283

263

269

212

213

214

224

2p%

22é

227

228

24%

et )

RF 1

oF

F

ERFOR

ZESOP

179
(87"
184
182
153
i8a
185
186
187
18é
164
198
191
28872 oY ]
D
A = starting address
F = finishing address
E = complete or parilal analysis flag
Z = testword
C = confirms test word Z written and
read from memory
8 = valueotcontents of A
D = errorflag
L1IST

By RY RY Y ONY
b [

)

o

¢ .

—— = U A L £ FF 0 3 (D f Y R

243

244

245

246

247

248

249

252

251

252

n

"

1

~

wi

5i:%00 23

m
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Visit

ARIZONA

Allair Computet Center
4841E 29(h St
Tucson, Anzona 8571
{602) 748-7361

Alair Compuler Center
3815 North Third St
Phoan. Arizona 85012
(602) 2661141

ARKANSAS
JEK Efectronics
3702 JFK Bive.
N Litile Rock Arkansas 72116
(501) 753-td14

CALIFORNIA
Compuler Kins
1044 University Ave
Berkeley, Cal.!. 94710
(415) §45-5300
The Computer Store

0 Broagway
Santa Monica, Calt 30401
{213) 451-0713

COLORADD
Gateway Elecironics
8I9W Ldin Ave.
Denver, Colorado 80211
(303) 458-5444

Souad-Tronix

900 Ninth Ave

Greeley, Co'crade 90531
(303) 353-1938
Sound-Tromx

3271 Dullon Dr Pyeblo Mall
Puebio, Colgrade 81004
{303) 545-1047
Soung-Tronn

215 Foothills Pkwy
Foathills Fashien Mall

Fort Collins Ceforaco 80521
{303 2211700

FLORIDA

Altair Compuler Center ol Mizmi
7208 N.W. 56!h St

Mizmi, Fiz 33166

(305) 8877408

~EITEC
r'l TMOLUTER
: CORPORSTION

MICROSYSTEMS DIVISICN

20830 Nordhoft Street
Chatsworih, Calfornia 91311

Altgir Comouter Cenler of
Qrlando

52208 QOrange Blossem Trail
Sune 602

Orlando. Flonda 32869

(305) 8510913

GEORGIA

The Compuler sttemcanler
3330 Piedmont R N £
Atlanta, Ga 3030$

{404) 231-169

ILLINOIS

Chicago Compuler Slore
517 Talcot! Rd.

Park Aidge Mlhnois 60068
(312, 823-2388

Chicago Compuiter Store
918" g N.Shendan Rd
Peoria, (lingis 61614
(309) 692-7704

Chicago Compuler Store

1 [lingis Center Concourse
111E Wacker Qr.
Chicage, {Ihnois BOBOY

KANSAS

Advanced Micto Syslems Ino
5209 W 94 Terrace

Praitie Village Kansas 66207
1913 648-0600

WEST VIRGINIA
AND KENTUCKY

The Computer Slore

Sulte S

Municipal P\w, Bldg.
Charleston, W Virginia 25301
(304 345-1360

MASSACHUSEYTS
Mits Computer Center
36 Cambridge 5L
Burlington. Mass. 01803
(6173 2732-1162

MICHIGAN

Computer Store of Detran
505-507 West 11 Mie A2
Mazison Heights Michigan
48071
(313) 5452225

The Compuler Store ot
Ann Arbar

310 €. Washinglon St

Ann Arbor, Michigan 48104
(313) 995-7616

MINNESOTA
The Computer Room
3938 8eau O Rue Di
Eagan. Minn 55122
(612) 4522567

MISSOURI

Gateway Electronics of SU Lous
8123-25 Page Bivd

St Louis. Mo, 63130

{314) 427.6116

NEBRASKA

Allair Computer Cenlter
611 North 27th 51 49
Lincnln, Habraska 69503
(402) 474-2800

NEW MEXICO

Computer Shack

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

NEW YORK

The Compuoler Siare of Hew York
55 West 391 Si

New York New Yoix 10018
(212) 221-1404

Micro Systems Slgre, ing.
268 Qsborne Rd.

Albany. Mew York 12211

15181 459-6440

Srmphified Business Methods
19 Rector St

New York, New York 10006
[212) 943-4130

NORTH CAROLINA
Comouler Stores of Carohinz
1308 E. Independance Bivd,
Chariotte, N C. 28205

1704) 334-0242

OHIO

Altare Computer Ceater
5252 Norn Dixie Ditve
Oaylan, Ohio 45414

(513) 274-1149

Allar Compuler Cenler
26715 8roak Park Extension
No. Olmsted, Chip 44070
(215) 734-6266

Tre Computer Store of Toledo
8 Hilwych 5L,

Toledo, Ohig 43615

OKLAHOMA

Allarr Computer Cenler
110 The Annex
5345Easl 415) S,
Tulsa, Oklahoma 34135
(918) 664-4564
OREGON

Altair Computer Center
8105 5 W. Nimbdus Ave.
Beaverton. Qregon 97005
(503)644-2314

PENNSYLVANIA

Micrecompuler Systems, Inc.

243 West Chocolate Rd
Hershey, Pa, 17033
) 2535480

TEXAS

Switt Computers, Inc.
3208 Beltliae Ra.

Suile 206

Dallas, Fexas 75234
[214) 241.4088

Swift Compulers, Suile 145
6333 Camp Bowie Blvd.
Ft. Worth, Texas 76116
ARair Comeputer Center
7302 Harwin Dr_

Sule 206

Houslosn, Texas 77036
{713) 780-891

Allair Compuler Cenler
31206-A 341h St
Lubbock Texas 79410

Your Nearest MITS I

UTAH
Miciocosm =+
534 West Gauu
Souln Sandi. -
(80Y) 566-1322

VIRGINIA
Compuler ~
1305 -~
RichMuuu

(804) 355-5. .
Megadyte C-—
700 S|onez. »
Newtown R
Norfolk ¥

1804) «
Microsyshar
Century ...
23458 Jetf
Aclinglon, V
{703) 379-556
WASH|METAI
PascoCo

§704 Ar

Pasco, W 1
{509) 547-¢ 4
Alair Campuie
14100 ¢
Bellevi .
{206)1 0
WISCONS"™
ChicagoC~-
285 Wes!

i

CANADA

The Comput:’

186 Cueen St.

Toronlo, Ont I V1

‘uﬁ) 549-0262
glex 0622 634

Bul
us

Parer ™
Los,

b



