G UPLINK...

by Sven Grenander

NASA, Jet Propulsmn Laboratory, Pasadena, California

In the frenzied months of the summer of 76 while the
United States celebrated its 200-year experiment in
Nationhood, an intent team of scientists and engineers
held vigil beside their equipment monitoring the ac-
tivities of two little spidery robots travelling towards,
entering orbit and safely landing on the surface of our
sun’s fourth planet, Mars.

Viking | made touchdown on July 20, 1976 on the sur-
.face of Mars in a region located at 19.5N,34W called the

~ Plain of Chryse. This event occurred seven years to the
day from the first manned moon landing. Viking Il land-
ed on the Plain of Utopia, located 22.4N,225.8W on
September 3, 1976.

Immediately upon landing both Viking crafts began
transmitting data and photos to the JPL “Earth Base.”
At this time Viking Il is in winter hibernation. This article
describes the communication system between Viking |
and the scientists. The programs published here are ac-
tual printouts of “conversations’ with the lander during
the evening of June 23, 1977.

This communication is effected through three modes:
REC-recorded through the orbiter, RCE-relayed through
the orbiter and DCS-direct to earth from the lander. A sol
is a Martian day. A signal travels through space an
average of 18 minutes.

—editor

INTRODUCTION
The Viking Project provided the world with yet
another couple of impressive displays of current space

technology as two highly sophisticated spacecraft were
softly and perfectly placed upon the Martian surface in
the summer and early fall of 1976. The landing caught
the attention of not only scientists around the world but
also that of a public which had gradually become com-
placent about the exploration of our solar system. We
were about to get our first close look at the surface of
the planet which has traditionally been the home of our
closest non-terrestrial neighbors, the Martians. Unfor-
tunately no green aliens have yet been sighted and the
Viking biology experiments have still to yield any con-
clusive evidence for or against the existence of Martian
organisms.

As the last of the biology experiments were ex-
hausted, so was public interest and Viking started its in-
exorable drift into the shadows of history. None the
less, on the Martian surface there are still two very ac-
tive landers neither of which has shown any sign of wish-
ing to fade into history quite yet. At the time of this writ-
ing, one lander (VL-2) is in a state of partial hibernation
while weathering out the severe Martian winter. The other
(VL-1) is still actively digging in the soil as evidenced by
an ever-growing number of surface sampler trenches
seen in the pictures taken by the lander cameras and
returned to earth every few days.

Three desktop computers are playing an integral part
in this successful operation of the surface samplers and
lander cameras. These computers are employed by the
surface sampler and lander imaging teams in the
generation and checklng of all planned sequences
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which are to be sent to the landers. The process re-
quires a great deal of precise bookkeeping and the
equipment has to be available at any time without prior
notice. Minicomputers were chosen for the task
because of their stand-alone nature which in effect
gives them a higher degree of reliability than larger
systems which must be shared with other users and
which would require a major effort to be brought back
into operation in the event of a systems crash.

The computers used are Hewlett Packard 9830A’s,
two of which have INFOTEK memory boards while the
third has a Hewlett Packard memory. The INFOTEK
cores were chosen because INFOTEK could offer 16K
words of memory, whereas Hewlett Packard could only
provide 8K at the time of purchase. Even 16K is
somewhat inadequate and has strongly influenced the
structure of the programs used. The relative slowness of
the machines has also caused problems at times, but
even so, the wisdom of choosing minicomputers for the
job can hardly be denied. Their ease of operation and
almost trouble-free history has more than made up for
their lack of size and speed.

EQUIPMENT DESCRIPTION

The computers are Hewlett Packard Model 9830A’s
which program in Hewlett Packard BASIC. The 9830 has
an internal cassette drive which holds a tape with a
capacity of about 32K words, twice the rnaximum
memory available.

The INFOTEK memory boards are model EM-30 and
hold 16K words or 32K bytes. The memory was supplied
with a fast BASIC ROM also by INFOTEK. The special
operations available with the ROM will be outlined
below.

A remote cassette memory is also being used. It is
another Hewlett Packard product, Model 9865A. The
remote cassette drive has the unexpected advantage of
being able to mark 10% more files than the internal
drives.

The Plotter is a Hewlett Packard 9862A with a plotter
surface of 10 by 15 inches and an electrostatic platen
which has turned out to work very well. The plotter uses
felt-tip pens which is probably all that is needed
because of the accuracy available in the pen move-
ments. Any finer writing instrument would tend to in-
crease the visibility of the plotter steps.

A general design phone coupler is also used at times
to interface the HP with the other machines. The inter-
face has not been used as extensively as was expected
because of the selfsufficiency of the HP and the low
baud rate available.

The ROMS used were, the fast BASIC supplied by IN-
FOTEK, a plotter control ROM by HP, an advanced pro-
gramming | ROM by HP, an advanced programming Il
ROM by HP, a data communications | ROM by HP, a data
communications Il ROM by HP, an extended 1/O ROM
by HP, a string variables ROM and a matrix operations
ROM.

The fast BASIC ROM supplied a send function which
sends the contents of one array of matrix into another
without requiring that a BASJC loop be set up—and at
200 times the speed of the equivalent loop. It also made
it possible to program the choice of printall which deter-
mines if all displays are to be printed or not. And it also
gives a Frac command which is the inverse of the INT or
Integer command.

The plotter control ROM serves the obvious function
of controlling the operation of the plotter.

The advanced programming | and || ROMS have over-
lapping features and the AP Il ROM was discarded in
favor of the more useful fast BASIC ROM. The functions
provided are: transfer which puts string variables into
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numerical strings, sort which is used to sort numeric or
string arrays, the beep function which allows a beep to
be programmed so as to alert the operator of something
which has to be done or to indicate that the program has
reached a certain point in its execution.

The data communications ROM supplies the text op-
tion which allows text to be entered in to a program-type
file. It also allows the other features necessary for
telephone or hardwire communications with other com-
puter installations.

The extended 1/0O ROM is intended for use with peri-
pherals which were never acquired such as digitizers,
card readers and the like. o

The string variables ROM is needed to allow alpha-
numeric inputs and processing. Without it all inputs
would have had to be numeric which would have proved
very cumbersome.

The matrix operations ROM is used for all matrix oper-
ations which would otherwise have had to be ruled out.

The machines are used mainly in the generation of
SIPS, the medium through which the science teams
communicate their instructions to the rest of the project
and ultimately to the landers. The acronym SIP stands
for Science Instrument Parameter listing and a descrip-
tion of its contents and generation requires that a brief
introduction be given as to how the science teams con-
trol their instruments.

Communications with the spacecraft are divided into
UPLINK and DOWNLINK where UPLINK is the use of a radio
link to send commands up to a receiving spacecraft and
DOWNLINK is the use of a link to return data to earth.
UPLINKS are grouped into cycles, each cycle spanning
about two weeks’ worth of lander activity and usually
having two to three uPLINKS associated with it.
DOWNLINKS occur with less regular frequency and use
three modes of data return; RCE, DCS and REC. Both
RCE and DCS links operate in real time, RCE links
employ an orbiter to relay the signal from lander to earth
and DCS links transmit directly from lander to earth.
REC DOWNLINKS use an orbiter to store and delay
transmission until a suitable link can be established,
REC is short for “recorded.”

At the beginning of the planning for a cycle the
science teams are given the UPLINK and DOWNLINK
schedule and are told how many UPLINK words are
available for instrument control and how many megabits
of data can be downlinked. It is then up to the teams to
agree how these allocations are to be split up between
the different experiments in order to maximize the
return of useful data and to start laying out sequences
which can be accommodated within the given alloca-
tions.

These sequences are put into SIP form by coding all
instructions in a format which can be read by the project
computers responsible for further encoding, testing and
finally radio transmission. Depending upon the instru-
ment concerned, the SIP will also contain other perti-
nent information which may be needed for an under-
standing of the contents and possible error searching.

The teams hand in their first SIP at what is called the
preliminary SIP port and a number of computer simula-
tions are run to determine if there are any problems. The
problems which will turn up are usually scheduling con-
flicts or allocation overruns. Each science team is re-
sponsible for checking the output of a simulation called
LSEQ (Lander SEQuence of events) to determine for
which if any problems they are responsible. If a team is
involved in a conflict it will have to rewrite the SIP and
resubmit it at the final SIP port after which all simula-
tions are rerun and another LSEQ run is produced. If pro-
blems still remain in the final LSEQ run, then the team
will once again have to rewrite and resubmit the SIP at
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the adaptive SIP port and all simulations are rerun a
third time. There is still one more chance to correct the
SIP after the adaptive LSEQ run has been reviewed. That
is at the late adaptive SIP port, but such corrections are
avoided if at all possible because there is usually insuf-
ficient time to run the simulations between the late
adaptive SIP port and the time of the actual upPLINK.

For each lander there are usually upwards of three
SIPS in a state of flux at any one time. The process of se-
quence generation, checking and rechecking requires
so much time that two consecutive cycles have to be in
a state of planning and simultaneously giving rise to a
situation which lends itself to momentary confusion
and numerous mixups. However, it is to the credit of this
cautious, if somewhat cumbersome system, that both
landers are as operational today as they were upon the
day of landing.

The bookkeeping task is further complicated by the
cumulative nature of the upLINKS. Each UPLINK changes

-the contents in the on-board computer into a configura-

tion which will cause the planned sequence to be ex-
ecuted. Thus any change in any one UPLINK has to be rip-
pled down through the bookkeeping of all successive
UPLINKS so that the changes planned for later upLINKS are

indeed applicable to the on-board computer load at the
time of the uPLINK.

THE PROGRAM
The lander imaging team uses the program which is
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flowcharted in Figure 1 and listed in Figure 2 (see page
78) to track the data base in the on-board computer and
to generate the SIPS needed for future changes and se-
quences. The program was written in the spring of 1976
when prelanding exercises showed the impossibility of
manual tracking. The principal author of the program is
William R. Patterson of Brown University who managed
to write the code in addition to his other responsibilities
as a camera engineer. The program is still being tweaked
on an almost weakly basis to further improve its perfor-
mance. Most of these changes have to do with addi-
tional tasks which should be incorporated but others
are made to speed up the running or simplify operation.

The program actually consists of two programs
because of size limitations of the memory. The pro-
grams are loaded into memory as needed and are called
control and plan. The control program contains all the
bookkeeping operations and some listing routines; plan
is only used to generate listing and plots. The programs
are written in Hewlett Packard BASIC which is very
similar to most other forms of BASIC or FORTRAN. A
Hewlett Packard remote cassette memory is used to
hold the programs during use and the internal cassette
drive is reserved for the data tapes holding the UPLINKsS.
One data tape is used for each UPLINK, each tape holding
a small bookkeeping file, a data base file (the data base
as it should appear after the previous UPLINK), and twenty
change files. The data base is referred to as the “Mis-
sion” in the program while the change files are called
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Figure 1. Viking Uplink/Downlink Flow Chart

“Change.” Because of two-program interfacing it is
necessary to hold the Mission file and current Change
file in common memory, the Mission being array
PI(186,10) and the Change being CI(101,11). The “I” in
the array name designates that the arrays are of integer
precision, once again because of storage space shor-
tage. Figure 3 is a listing of a typical Mission file and
shows how some data compression had to be used to fit
the whole mission into a matrix of size 186 by 10. Figure
4 shows the corresponding Change file and how it is
structured.

The structure of each tape is shown in Figure 5. Each
Change file contains all the changes present in the
previous Change file unless the change was created
from scratch or previous changes have been selectively
rubbed as described in a later section. A Mission file is
generated by applying all the changes in a designated
Change file to the data base which resides in the on-
board computer before the upLINK. This apply operation
will also be discussed in greater detail further on.

GENERATION OF A SIP
(Science Instrument Parameter)

PREPARING AN UPLINK TAPE: The generation of a SIP
starts with the red-lining of a markup copy. The markup
copy is a copy of the data base as it should appear after
the previous UPLINK and red-lining it simply means that
the copy is altered by marking the desired changes in
red. This red-lined copy is given to the data base tracker
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who pulls out the program tape and loads the control
program into memory and also into the special key func-
tions which are used to speed up the entry of repetitious
program commands. If this red-lined copy is the first of
an UPLINK, the previous UPLINK tape will be put into the in-
ternal cassette drive and the command “Call MI” will be
entered in response to the prompting by the computer:
“Enter control level command.“ “Call MI” is short for
“Call Mission” and causes the loading of the Mission
file from the UPLINK tape in the tape drive. The program
will ask for another control level command after the mis-
sion has been loaded and this time the entry will be
“Call CH” which causes a Change file to be loaded. The
program will come back to ask “Latest change?” to
which the answer is usually “Y” or “Yes.” If the answer
is “No,” the program will respond “Enter desired REV
NO.” and the number of the desired Change file has to
be entered. To assure that the correct file is being
pulled, the program prints the number of the Change file
requested, who generated it and when, then asks if that
is indeed the correct file. When the Change file has been
pulled the operate will answer “apply CH” to the pro-
gram prompting. The program will ask if a “Database
Compare” is required to which the answer is almost in-
variably “Yes.” The apply operation causes all the
changes to be applied to the data base, giving the uPLINK
as it would look after the upLINK. The Database Compare
option searches through the data base and Change file
to make sure that no changes have been rolled into the

INTERFACE AGE 61

Y
BOOK PLAN I
REV sKY
> st > Lnes CONTROL |
)
I
i
Yy y I | Y Y i
- cre i
LIST THE LIST LSEQ LIST CHANGE pLOT . Al
CARRY CLEAN TAPE USE OF ALL CARD FILE HISTORY SKYLINES : i
COMMANDS CHANGES WITH LISTING i
1 ¥ AS REQUESTED] i
SET PREPARE
CARRY ENTER NEW -
FLAG CLEANSOL TAPE YES YES
YES
TAKE I
DOWNUIL P i |
FLAG 4 e
ENTER No NO "o
CYCLIC PERIOD) il
. e
») » e
CLEAN TAKE DOWN i
DATA BASE CARRY FLAG it

T




data base which would cause the changes to be invalid
as they stand. The program will enquire if a “REV Roll”
is desired in the case of a data base conflict. In the case
of a REVROLL the computer can fix the Change file so that
it will match the current data base, at other times the
program will not know how to make the fixup and will
simply list the problem areas, leaving it up to the
operator to make the fix.

The above sequence “Call MI”, “Call CH” and “Apply
CH” will give the data base of the UPLINK which was
handed over as the red-lined copy. To get a tape to
operate on for this desired UPLINK the operator enters in-
to the “Book” subsection of the control program by
answering “Book” to the control level command
prompting. The program will ask for a “Bookkeeping
Command” to which the answer is “Tape.” The tape
command will cause the program to request thata blank
(or old tape) be put in the internal drive in place of the
one used to generate the data base. Once this tape has

been put into place and the program has been in-
structed to “continue,” the calculator will proceed with
the marking of the tape into files of the size and number
needed. The mission in the calculator will be stored in
the Mission file and the operator will be asked who he
is, what the data is and which UPLINK tape has just been
prepared. All this additional bookkeeping information is
also stored on the tape before the program returns to
the control section.

CREATING A CHANGE FILE: After an UPLINK tape has been
prepared as described above the operator can proceed
with the creating of a Change file in accordance with the
instructions on the red-lined copy. The program will still
be in the control section after the completion of the
“Tape” command issued in the previous section and the
operator will input “Create CH” in response to the
prompting by the calculator. “Create CH” causes the
Change file in the calculator to be set to zero so that a

Figure 3. Viking Uplink Mission File
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new set of changes can be entered. Figures 6a and 6b
show how the data base is listed in the data base sum-
mary and this is the listing which has been red-lined.
The operator goes through the listing and performs the
changes required.

COMMAND TABLE CHANGES: Command table changes are
made by keying in “Table C” in response to the prompt-
ing by the calculator: “Enter Change Command”. “Table
C” and most of the other Change commands have been
stored on immediately executing special keys so that
the operator does not have to spell it out every time. The
calculator will respond to the Change command by ask-
ing what is the “Command Number.” The answer will be
any number from 1 to 99 which will cause the display of
the data base gain of the command in question. If the
gain is correct the operator hits the space bar execute; if
not, the correct gain is keyed in. The DR (Data Rate), CH
(photosensitive diode #), MD (mode of sampling), OFF-
SET, DCI (Dark Current Inhibit), “Start Azimuth,” “End
Azimuth” and elevation pointing angle of the camera are
all gone through using the same technique. Space bar for
“No change” and corrected value if there is a change.

RECORDED MSET CHANGES: The recorded MSETs control
the execution of the commands listed in the command
table and are structured as shown in the recorded MSET
listing shown in Figure 7. Unlike the command changes,
the changes to the recorded MSETs have to be in the
form of a “Delete MSET” or “Add MSET”. Once again
the special function keys are used, “Add MSET” being
used to add and “Del MSET” being used to delete. A
new MSET is entered by giving the sol (Martian day
since landing), hour, minute and second of the MSET
upon request. Next the cyclic status of the MSET is
entered as is the command number and camera. If cyclic
is given as 1 that will cause the MSET to be automatic-
ally repeated every 20 days, otherwise it would only be
used once. The command number called is the same as
that listed in the command table and the choice of
camera 1 or 2 depends for which the command was
designed. The last inputs are ‘“Pre-Cal,”” “Post-Cal,”
“Stow,” “Rescan,” and “Dust.” PRE-CAL and POST-CAL
will cause the camera to perform a calibration before or
after the picture is taken. The Stow option causes the
camera to stow behind the protective post after the ex-
ecution of the command so as to avoid unnecessary ex-
posure to the atmosphere and dust. Rescan is an option
which will cause the camera to scan one azimuth line
repeatedly at the end of the picture. The duration of the
Rescan is determined by the RESCAN DT given at the
end of the data base summary. The Rescan option is
used to detect any motion in or across the line which is
imaged. The Dust option controls the dusting of the
camera window, an operation which is performed by a
small nozzle placed above the window which blows CO2
across the window to clear it of dust if needed. Record-
ed MSETs are deleted in the same manner as they are
added but only requiring that the time and camera be
specified.

ADDING AND DELETING DCS AND RCE MSETS: DCS and RCE
MSETs are different from REC MSETSs in that they do not
explicitly cause a command to be executed but refer to
an RCE or DCS parameter, table to get the command
number to be used. The duration of the image, the
camera number and the “Stow” or ‘“No-Stow.” The
MSETs are entered and deleted by using the appropriate
special function key; ADD RCE, DEL RCE, ADD DCS and
DEL DCS. Whatever the operation, the input will be the
sol, hour, minute and second of the ,MSET and the
parameters and options to be used.

RCE AND DCS PARAMETER CHANGES: The parameter
changes are made by executing the appropriate special
function key, then specifying the parameter and option

AUGUST 1977

to be changed. The program is written the same way for
parameter changes as for command changes in that it
displays the current value of the command, duration,
camera and stow and expects a space bar execute in the
case of “no change” and a corrected value if there is to
be a change.

DATA BASE CHANGES: This change of the data base
refers only to the portion containing the RESCAN DT
and “Runup.Rescan” listed at the end of the data base.
Executing the special function key “Data Base” will
cause the current value of the RSCN.DT to be displayed
as for command changes, then the “Runup.Rescan” wil
be displayed expecting the same kind of action, space
bar or correct value.

THE RUB FUNCTION: “Rub” is used when a change is to
be deleted as opposed to something already contained
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Figure 4. Viking Uplink Change File —
330 Dated June 23, 1977.
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Figure 5. The UPLINK tapes contain a total of 24 files. The
first file holds the array Al(242) which is used for tape
bookkeeping. It includes the most recent revision of the
previous UPLINK and the sol of said UPLINK, the number of
the operator who created the tape, the date on which it
was created and the same information for each of 21
possible Change files which may have been stored on
the tape. i

The second file holds the mission, i.e. the result of
the previous UPLINK as it currently stands or as it was
when the mission was most recently rolled forward. The
file size is 2000 out of which 1860 are used by the 186 by
10 integer precision P matrix.

The next 21 files are used to store the Change files.
Each file having a size of 1150 out of which 1111 is used
for the 101 by 11 C matrix. The HP refers to the first file
as file 0 so that Al is stored in 0, Pl is stored in 1 and the
changes are stored in 2 through 22. There is also one
empty file at the end of each tape with the same size as
the previous file. This is only a marker file used by the
HP to tind the end of the tape for further markings.
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in the data base before the upLINK. If an MSET has been
entered incorrectly the special function key used to
enter the MSET is once again used but this time in upper
case. The program will display the added MSETs as they
are stored in the Change file and ask if the change cur-
rently displayed is the one to be rubbed. The answer is
either “Y” for “Yes” or space bar for “No.” Table com-
mand changes are rubbed by first executing the “Rub”
special function key, then entering the number of the
command change to be rubbed plus 1000. (Figure 2: See
lines 1220 through 1310).

RCE parameter changes, DCS parameter changes and
Data Base changes are most easily rubbed by rechang-
ing the values back to what they were originally and then
letting the data base compare in the Apply program find
the null change and erase it with a REV roll as outlined
earlier. These changes can be rubbed using the rub
function directly but it involves entering a calculated
value which is usually impractical.

FIN OR FINISH: The FIN operation is used after all
changes have been entered and the change section of
the program is to be exited. The operation causes the
changes to be sorted and rubs to be executed.

ADDITIONAL COMMANDS — CONTROL

ADD TO CHANGE: “Add to” is used if a Change file is to
be added to, as opposed to being created from scratch.
Since the SIP generation is iterative it usually takes be-
tween 5 and 15 revisions to get a product which is

- acceptable. When a Change file is added to it will con-

tain all its initial changes in addition to any that are add-
ed with the exception of changes which have for some
reason been rubbed in the adding to process. All opera-
tions are the same when making changes after the “Add
to” command as they were after the “Create CH”” com-
mand given above.

APPLY CHANGE: The Apply option is used to apply all
changes in the current Change file to the data base in
the current Mission file. This operation is quite time
consuming. It usually took between 5 and 45 minutes
during the primary mission and still takes up to five
minutes today with the use of the send command sup-
plied by the fast BASIC ONE ROM from INFOTEK. The
send command shifts the contents of arrays at a speed
which is up to 200 times faster than the equivalent
BASIC loop and is one of the commands which is not
usually available to the BASIC user. The use of the “Ap-
ply CH” was outlined in the section describing how
UPLINK tapes are prepared but one feature was not men-
tioned. The apply change will not allow a data base com-
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Viking photographs a Martian dust storm. Ir. this picture from Viking Orbiter
2, a turbulent, bright dust cloud (arrow) more than 300 kilometers (186 miles)
across can be seen inside the great Argyre Basin. It is apparently moving
eastward under the influence of strong winds that also create condensate
lee-wave clouds to the west of the basin. This is the first color picture of a
dust storm taken from a spacecraft orbiting the planet. Large depressions
like Argyre and Hellas seem to be favored locations for the formation of
dust storms. The great Argyre Basin in the southern hemisphere of Mars is

one of several enormous depressions created by the impact of large
asteroids early in the pianet’s history.
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pare if the Change file being applied has not been stored
first. The reason for this is that confusion would arise if
database conflicts were found and corrections stored
before the initial Change file had been stored.

STORED MISSION: Store Ml is used to store the result of

an apply on the UPLINK tape following the one in which’

the apply was performed. The apply will have produced a
Mission file which will look like the one on the on-board
computer after the UPLINK and that is therefore the data
base of the subsequent UPLINK. The number of the
operator, the data and upPLINK number will also be stored
along with the rest of the mission. (Figure 7)

STORE CH: Store CH is used to store the change cur-
rently residing in the computer and as with the “Store
Mission” command the operator number, data and
UPLINK sol are also stored. The number of the revision is
internally tracked and stored along with the rest of the
information.

LIsT: There are three list options in the control pro-
gram: Change, Summary and U/L (for upLINK). “Change”
causes the listing of the current change file to be listed
as shown in Figure 8. Summary gives a listing of the

data base or mission currently in memory as shown in
Figure 7. U/L is used when a whole UPLINK package or SIP
is to be produced. It will generate both the Change
listing and the Summary listing while being in the con-
trol program, then call in the plan program and list the
LSEQ summary, Use List REV record and Skyline
listings and plots as described in the plan section
below. The operator is asked to give the date and time of
the listing so that the different listings can be identified.
A problem which occurred with some frequency before
this addition was made was that two listings existed
with the same revision number but with different mis-
sions as the base and it was not always apparent which
was the most current one.

BoOkK: The tape option in the book subsection was
described above. There are two more options: “Clean”
and “Carry.” The Clean operation is used to clean out all
MSETs out of the data base which are no longer of any
use because they have already been executed. It is easy
to see that MSETs would keep adding up in numbers
forever if the “clean” operation were not available. The
Carry option simply performs the ‘“clean” and “tape”
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command sequentially so that the operator does not
have to sit idly by waiting for the tape program to come
back with questions every five or ten minutes.

PLAN: Plan is the last command to be executed in the
control section of the program. It causes the plan pro-
gram to be loaded, giving access to the options
available in that program. The load time is on the order
of a few minutes and puts some limitation on how many .
times the operator is willing to switch back and forth
between the two programs. All the following operations
are performed after entering the plan program.

USE LIST: The “Use List” command causes the program
to go through the whole Mission file and find when and
how each command is used, then list them in chrono-
logical order as shown in Figure 9. The list is used when
planning a new UPLINK because it tells the reader which
command can be changed and which have yet to be used
for their designated purpose.

LseQ: The “LSEQ” command gives a printout of the
computer cards which are to be fed to the LSEQ pro-
gram to give the desired changes. The listing is divided
\

into four parts, “Insert table changes,” “Remove table
changes,” “Insert MSET changes” and “Remove MSET
changes.” The use of Insert change is straightforward, a
change is simply to be added. Remove change on the
other hand is not so simple. In the case of a change to
an MSET change the old MSET change has to be remov-
ed, then the new one inserted. Command changes are
removed if a previously submitted command change has
been rubbed completely. If a command change has
simply been rechanged it would only show up on the In-
sert list as a “was”-“now” input where the “was” lists
the change which is to be replaced and the “now” is
what is to replace it. The LSEQ list is the most important
part of the whole lander imaging SIP. It alone would be
enough to command the lander if no mistakes were ever
to be made so that no supplemental information was
needed. A typical LSEQ listing is shown in Figure 10.
sKy: “Sky” is a command which is used to plot the im-
ages to be taken on what is called a skyline drawing. A
typical skyline is shown in Figure 6. The skylines are
plotted on a return-to-return basis, i.e. a skyline will con-
tain all the images returned by RCE, DCS or REC on a
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JUNE 23, 21:20 JUNE 23, 21:20
JUNE 23, 21:20
SIP NO: YL 1- 330 U/L-CAM-REY 8
< cmp #%5 COMMAND TABLE %%+ START EHD
NO. GAIN DR. CH. MD., OFF DCI A2. AZ.
1 4 ] S 2 1 2
2 3 @ 5 2 1 0
3 4 0 9 2 1 )
4 s 0 8 2 1 ] .
5 4 1 14 3 1 ] .
6 3 1 9 1 1 [ 40.9
H 7 3 1 1 1 1 g 40,0
H 8 4 1 i4 3 1 ] 319.9
H 9 4 1 9 1 1 ] 319.9
] 18 4 1 1 1 1 9 318.0
: SIP NO: YL 1- 330 U/L-CAM-REY 8 11 4 1 1 1 1 0 250.9
12 3 L 0 2 1 8 112.5
13 3 1 3 H 1 9 315.8
14 4 1 1 1 1 8 £3.9
VIKING LAWDER CRMERA SYSTEM 15 4 1 1 1 1 o 392.5
1€ 4 1 3 2 1 9 245.9
17 4 114 3 1 a 152.5
COMPLETE DATR BASE SUMMARY 18 3 1 13 2 1 9 5 .
19 3 1 13 2 1 9 2
26 3 1 13 2 1 0
(SCIENCE INSTRUMENT PARAMETER LIST) 21 2 1 1 1 1 9
22 H 1 9 2 1 ]
23 z 1 g 2 1 8
i JUNE 235 21:20 200z + 4 L otoe
g N 1
i SIF NO: YL 1- 330 U/L-CAM-REY 8 %3 3 é ? f 1 2
! 28 2 9 1 1 1 9
29 8 8 1 1 1 9
RECORDED IMAGING MSET TABLE. * 3‘; 2 g { i } 3
THE TOTAL NUMBER OF MSET ENTRIES IS: 94 32 3 @ 1 1 1 °
F1E soL TIME CYC CHMD. CAM. FRE POST STOM RE- DUST 33 { § M § } 3
ALF HR. tMIN:SEC, NO.  NO.  CAL  CAL SCAN 35 H 1 M 2 1 9 :
AFE 3 1 4
; e 33 1 8 8 1 © @ FLA S S S S T
' o 62 2 8 o 1 8 8 38 H 1 M 2 1 H
6 57 2 ] 8 ) 8 o 33 8 1 4 2 1 o :
8 58 2 ] [ 1 @ ] i0 M i M 2 1 K
8 61 1 5 [ 9 9 g 41 1 1 M 2 h M
o 47 1 [ ] 9 a 9 42 4 1 2 2 1 H
6 S8 1 9 9 9 @ 9 43 4 1 13 H 1 0 5
@ 47 1 9 2 1 2 9 44 4 1 13 2 1 ] 5
a 39 1 9 8 1 9 8 45 4 1 13 2 1 9 .5
2 39 1 9 9 1 8 9 46 4 1 @ 2 1 9 @
8 37 2 8 9 1 @ 9 47 1 1 4 3 1 9 5
8 59 2 @ 8 4 9 9 48 3 1 g 2 1 ] .0
4 4 2 g 8 1 9 9 49 4 1 2 2 1 9 ]
[ 38 1 5 9 1 o 0 50 3 1 3 2 3 ] .5
o 8o 2 9 0 1 ] ]
o 42 2 9 g é g 9
6 46 1 ] 0 :
! ﬁ FRDH H g g : g 5 JUNE 23, 21120
: 0 44 2 8 : -3 ~CAM=REY
! e @ B H H : K : SIP NO: YL 1- 330 U/L-CAM-REY 8
; o 37 H @ 9 1 a 6
@ 39 1 8 9 1 8 0
[ gs 1 @ 1 i g g
@ 9 1 9 8 . ,
CHD *#% COMMAND TRBLE ##%
¢ o 48 1 2 H ! 9 H HO. GAIN DR, CH. MD. OFF DCI
! 2 8 3% 2 a ! H K 4 51 1 1 i 3 1 @ s
FO A S-S S 52 1 1 4 3 1 » 260.8
2 s H 4 8 2 8 8 53 2 1 43 1 3 7.5
A S-S S S S 8 2z 1 1 3 1 @ 187.5
o 8 & H a g ! o 2 55 2 1 2 2 1 8 137.5
@ B8 66 1 g [ @ 9 @ e h h h 3 1 H 2
6 B8 683 1 9 @ 1 9 ) d H H ! 3 H ° 2
8 B 66 1 9 9 o 9 9 B a H h 3 1 a ]
8 6 67 1 8 [ [ ] ] 335 1 h H 3 | 5 ‘s
6 9 68 1 ] a [ @ o 4 3 i H H H 5 E
i Y- hH 2 g ! 8 g 61 5 1 3 1 1€ 9z 5.5
4 B S2 1 8 ] o @ 9 & 3 H H H R 5 .
i 9 8 69 1 9 8 [ 9 8 s 3 h R H H 5 2
4 @ o 63 1 ] 8 1 [ 8 o H H B : h H -2
4 8 52 1 9 a [ 8 9 s < H 1 ! 1 HE ‘2
; g 9 g 4 ®» 2B B8 & 3 1 {1 1 bz s
- B 8 78 1 ] 2] 2] %] 3 i ,; 1 5 1 1 H =
: B8 63 1 o [ 1 9 9 i 3 HE 1 H 2 -3
24 @ 54 1 g ] 8 9 9 & H H " H H E 2
[ 1 a 0 8 8 8 g M H 1 : ! - H
I ] 1 8 9 9 1 ] a9 3 H 12 ! H H H
CI - 1 [ ] 1 @ 9 Ls 3 i H B h H It
4 B S5 2 a a 1 @ 8 ;5 3 1 2 < H 4 H
B8 g 1 9 o 9 8 9 o 3 H H z H 5\ -9
B0 67 1 @ 9 [ [ 8 s 3 1 R : H H g
a8 8 ! H H ! 2 K 7 3 1 ] z 1 6 145.8
@0 %2 8B ! & e 77 3 1 g 2 T8 il
75 4 113 2 1 ] .8 9
- - 79 3 1 & H 1 9.12.5 35.9
JUNE 23 21120 @5 4 1 1 1 1t 9 8 322.5
21 4 1 1 1 1 9 @ 315.0
SIF HD: YL 1- 336 U/L-CAM-REY & 82 4 1 g 2 1 9 S 135.8
33 4 1 g 2 1 8 295.8 5
24 4 1 & H 1 9 235.8 250.9 .
a5 3 1 3 1 1 9 9.8 0.9
RECORDED IMAGING MSET TRELE. 26 2 1 1 E 1 6 6.8 8.0
THE TOTAL HUMBER OF MSET ENTRIES IS: 54 87 2 1 1 2 1 g 6.0 6.8
. 83 1 1 1 z 1 9 9.8 9.8
] s0L TIME CYC CMD. CAM. FRE  POST STOM RE- DUST 39 1 1 1 H 1 6 0.9 9
] HR. t MIN: SEC. HOL HO CAL  CAL SCAN 95 3 1 4 3 1 6 225.8 265.9
31 3 1 14 2 1 9 20.8 g
328 6 B 58 1 a @ g a B 32 2 1 9 z 1 9 95, .6
328 B 0 58 1 q [ 1 g 8 33 1 1 a z 1 a .8
328 R 1 ] @ 9 9 9 33 4 1 1 z 1 ] ]
; 328 [ 1 a 8 9 a 8 a5 4 1 3 2 1 9 a
; 328 @ 8 &5 1 o 8 1 8 ] 9 4 1 2 2 1 a 9
4 323 48 @ 3@ 1 g [ 1 9 9 a7 3 1 1 1 1 a 9
328 12 8 3@ 1 g 8 1 ] 9 ag 4 1 g 2 1 1 [
338 6 @ 73 H a 8 1 9 9 33 4 1 2 3 1 9 9
331 3 B 39 1 a ] 1 @ [
333 27 v 4 1 E] 9 1 8 L
337 £ @ 4D 1 il ] 1 a @
337 3 9 54 2 ] o 8 9 0
337 6 § 55 2 ] 8 8 9 ] SIFHO: VL 1- 338 UeL-CH 2
337 9 o 55 2 9 ) 9 7 a .
337 g 5 57 2 8 5 1 B 9
337 6 o6 B 2 a 9 ] 5 9
337 g o 53 H 9 @ 1 8 @ FRRAMETER TRELE
238 28 40 1 8 g 1 9 9
338 FE: T S 2 9 a 1 9 9
338 4D ] 43 2 8 ] 1 a 8 TRELE OPT. CMD. DUR. CAM. STOM
338 i BB ? H a 5 1 8 9
333 6 0 48 1 g 9 1 a 9 1 1 1 g 1
339 9 @ 81 2 a ] 1 5] ] 1 2 2 . 1
340 21 8 46 1 q ] 1 5 6 2 1 E o z 1
354 8 171 1 5 ] 1 9 9 H 2 4 .8 1
354 5 1 g2 1 ) 9 ] 8 ]
354 8 1 23 1 a 5 9 8 o
354 6 1 84 1 5 1 1 @ o
354 o 1 75 2 o 1 1 ] [
399 8 1 e 1 9 9 1 8 5 DCE MSET TRELE.
359 8 1 7z 1 9 8 1 ] @
359 2] 1 79 2 9 ] 1 B ] soL TINE FAF. OFTIOHZ
353 9 1 81 z 9 1 1 ] 9 HF. tMIN:SEC
364 ] 1 71 1 a 3 1 ] 3
364 8 1 32 1 [ a ) [ 9 1@ 8 3 i
264 6 1 83 1 o 5 o 9 g 1w 0 8 a
364 2 1 84 1 a 1 1 ) 9 12 30 & a
364 g 1 75 2 9 1 1 9 ] 16 39 9 Bl
369 8 1 50 1 g [ 1 ] 9 15 9 8 9
369 8 1 7z 1 o ] 1 9 5 13 8 o a
369 6 1 79 2 9 ] 1 a 9 12 8 9 ]
369 91 31 H 8 1 1 ] (] 1139 5 9
3
3
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JUNE 23 21:20
338 UsL-CAM-REY &

IMAGING DATA BASE FARAMETERS: ¢ IHCOMFLETE LIST:

1569.99 SEC,
1.28 ZEC.

LOW COST! Model 753
ASCIl Keyboard Kit or Assembled

® 53 Keys, popular ASR-33 format
e Rugged G-10 P.C. Board

e Tri-mode MOS encoding

e Two-Key Rollover

¢ MOS/DTL/TTL Compatible

e Upper Case lockout

e Data and Strobe inversion option
e Three-User Definable Keys

e | ow contact bounce

e Selectable Parity

e Custom Keycaps e MORE!

€ “See us at Booth 137 in Atlantic City” > 3

specified link, show where the pictures are located,
which commands were used, which camera, the time of
the pictures, how many megabits of data they used, the
duration of the images, the gains used and finally what
were the reasons for the pictures. The skylines are pro-
duced on a Hewlett Packard 9862A plotter of 15 by 10 in-
ches. (See Figures 6a and 6b and listing).

REV RECORD: The “Rev Record” lists the history of an
UPLINK package. It lists the number of the revisions; on
which sol the upPLINK is to take place; on which date the
rev was created and by whom. The primary purpose of
the listing is to simplify error searching by immediately
defining who did what, when. Figures 11a and 11b show
the revision record for the SIP of the 330 UPLINK.

CONTROL: The “CONT” or “Control” command reloads
the control program in place of plan. Thus if a skyline
has shown that too many megabits were used on a par-
ticular return the operator will return to the control pro-

gram to make a new revision which will hopefully bring
the data within allocation.

ADDITIONAL BOOKKEEPING

In addition to the bookkeeping performed in the pro-
grams there is also manual bookkeeping to keep track
of the automated bookkeeping. There are three things
which have to be tracked: what changes were rolled
where and when, why was a revision created and finally
which revision was used to create a SIP which was sub-
mitted to LSEQ.

Two charts are kept for this bookkeeping, one being a
subset of the other. Figure 11b shows the chart on
which LSEQ submissions and revision reasons are
tracked. It also tracks the operator who created the
changes, when the change was made, which revision of
the previous UPLINK was used to create the data base,

Optional keyboard énclosure

Durable enclosure made of long-lasting ABS plastic,
custom fit for the Model 753. Complete with all
hardware. Color: Medium grey.

Pricing Information

Model 753 (Assembled) $71.25
Model 753K (Kit)............ 59.95
Model 701 Enclosure...... 14.95

Fbr Quantity Prices, Contact GR/ Direct.

If not available at your local
computer store, contact GRI direct.

GEORGE RISK INDUSTRIES, INC.
G.R.I. PLAZA

KIMBALL, NEBRASKA 69145
TELEPHONE (308) 235-4645
TWX 910-620-940 _
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June . JUNE 23, 21:20
JUHE SIP NO: WL 1- 330 U/L-CRM-REY 8
J CHAMGES TO THE M3ET TRELE FOR RECORDED IMAGING:
50L TIME _CYC. CMD. CAM. PRE POST STOW RE- DUST
EIF MO WL 1- 338 U-L-CAM-REY & HR:MIN:SEC, NO.  HD. CAL AL ZCAM
91 42: 27 ] 49 1 ] ] 1 [ [
LFLIHK SUMMAR'Y 91 441 € 2] 40 1 8 ] 1 ] ]
: 131 41 36 ] 54 2 8 B a 4] ]
18: 43t @ ] 55 z ] [ 9 9 2
18t 45: @ ] 56 2 4 ] a ] 2
181 47: 9 ] 57 2 8 [ 1 [ ]
i 198 18 @ ] 58 2 [ 8 @ ] 2
?3 19: 28: 9 8 59 2 8 B 1 ] ]
- to44: 31 [ 4@ 1 N [ 1 [ [
. 12t 241 B 9 43 2 ] g { g g
O 121 53: 49 ] 49 2 ] -
JUHE 23, 21328 N : 7
SIF- HO: WL 1- 338 Us/L-CAM-REY 8 132 5 @ 8 17 2 2 8 1 9 8
9: 44: 56 ] 49 1 ] ] 1 ] ]
21 ] 9 31 z 9 [ 1 ] ]
21 ] 4@ 1 [ a 1 ] 2
] [ 1 39 1 8 ] 1 a ]
1 B 1 7z 1 2] g } g g
K AE MAGIMG COMMAND CHAHG [ 1 79 2 ]
[TRELE OF IMAGIMG COMMAMD CHAHG H 1 81 H @ 1 { & 1
] 1 71 1 8 g é g g
CH G 2 C ! 0 o STRR ] 1 32 1 8
LHE GAIMN DR, CH. MD. OFF  ICI RI‘HF.T EQI EL H i & H o H H a 2
. - - ] 1 84 1 7] 1 1 ] ]
@ 1 76 2 ] é i g g
PR 5 PO - ] 1 34 1 5]
PSS S S 4 a 1t 72 1 9 & 1t @ B
[ 1 79 2 4] a 1 4 ]
U $E5 $3E S8 £8F $5% sTesss $11 a 18t 2 @ 1 1 B e
40 ] 1 4 z 1 ] 247.5
e I fEF FEE BEF 8 $8% DEL: 33% 9% 15: 9§ 1 38 1 ] ) 1 ] ]
41 1 1 4 z 1 5] DEL: 339 18: B8: @ 1 72 1 -] Z] 1 <] ]
DEL: 333 1@: 28: @ 1 79 2 8 9 1 5] 2
4 £5% 5 $5% $55 T3 DEL: 339 11: 2Bt 9 1 81 2 ] 1 1 2] 2]
43 ] 1 2 z 1 [ DEL: 344 1@: B8: B 1 71 1 ] 9 1 ] ]
DEL: 344 1@: 28: @ 1 82 1 [ ] 8 [ ]
55 $5% 5 $3% $5% F233 DEL: 244 10 23 @ 1 23 1 ] ] ] @ ]
43 4 1 % 2 1 & DEL: 344 10: 26 @& 1 34 1 6 1 1 9 [
DEL: 344 1@: 39: @ 1 76 2 [ 1 1 ] ]
$E% $55 4 XS FEE DEL: 349 9 15t @ 1 949 1 8 2] 1 ] -]
54 2 1 1 1 [ DEL: 349 10: ©9: 9 1 72 1 ] ] 1 ] [
DEL: 343 1@: 28: @ 1 79 2 9 a1 [ ]
O 2 4 FEE BEE DEL: 349 11: 20: @ 1 31 2 [ 1 1 ] ]
55 ] 1 z 1 @
i 0 e 4 EEF $5E £55 - - o
SE 1 1 1 3 1 [ SIF HO: WL 1- 3 U-L-CAM-REY &
MAS 4 #3 1 EXT I 22
MOW: 57 1 1 2 3 1 ] CHAMGES TO THE DES PARAMETER THELE:
HAS: 5 #8F f3F 1 JCI 22 TRE. OFT. €MD, TIME  CAM.  STOW
HOW: 53 [l 1 1 3 1 ] ZEC.
I 232 1 1 #85 §8% FROM 3 2 1
53 1 1 2 3 1 & To 2 1 ] LN H 1

CHAMGES TO THE DCS MSET IMAGING PARAMETERS:

0 0L R ;%{:ESEE FAR. FIF‘TIDN‘EJ
p e ulce : : :
k =) ]
A i 8] )
b, : 1y @
N o\ o Rt
5 p — R ~ i : - A "
T e CHRMGES TO THE RCE FARANETER TAELE: ME 5 Ee
: TRE. OFT. CMI. TIME CAM. STOW
SEC.
CHAMGEZ TO THE RCE MZET IMAGIMG FARAMETERS:
- 0L TIME FHE. OFTIOHS
HR. :MIN:SEC,

1 9y @
1 :H] ]
1 By )
1 0 5
1 123y 458
1 By =)
1 Gy 5]
1 1y =]
7 2 1y 4
. 2 1y 4
E 4 = a 2 2 S
2 2 B
Constant voltage power supplies i %

: by Parasitic Engineering. S
1 ) 5 X . 1E 31@ 17 53 @ 2 1s 4
Give your Altair, IMSAI low as 90 volts or as high ML 1350 18 @
or custom system the as 140 volts. 12-amp kit DNl aes 503 3
power it needs to keep designed for Altair 8800- kA T -

your programs up and (A), $90 postpaid. Uni-
running through brown- versal 20-amp kit, $200 SIP NO: L 1- 338 U/L-CAN-REY &
outs and power fluctua- postpaid. (Cal. res. add

tions. The famous

tax).
Parasitic Enginering @
Constant Voltage Power Th lnker
Supplies deliver full out-
put with line voltages as TOYS

1210 10th St., Berkeley, CA 94710

See it at your local computer shop. “See us at . -
Or place BAC/MC orders to 800-648.5311,  Atlantic Clty

72INTERFACEAGE  CIRCLE INQUIRY NO. 45

JUHE 23, 2z1:28

IMAGIHG DATH EAS

FHREAMETER CHANG

#+#AFFRFOGIMATE UoL COMMAHD WORD COUNT [5: 153 aad

AUGUST 1977




_______ L JUNE 23, 21:iz
LIST OF THE ORTER OF USE OF EACH COMMAHD TN MISSION L { .1
CMD.  MODE CAM.  SOL HR.iMIN.  $2RZ.
LIZT 0OF THE ORDER n0F UZE OF EACH COMMAMD 338y REY. 2
51 RED 1 a1 55 a.
M. HODE CAM. 50 2L HIN.
D CAM.  SOL HR.tHIM - rer . o
53 REL 1 111 55 ]
44 1 @ 18,85 sS4 1
54 :
55 REC 2
55 RELC z
S6 REC 2
6 REC 2.
11 -
1 S7 3
1 57 z
11
1
1z 2
1 H
] 2 4
13 53 H i
" i @ REC 2 ;
14 RCE PST | . :
&1 REC 1 I
15 RCE PET 2 . . i
15 RCE PS5 z £z REC 2 1
I
16 RCE PST 3 REC 1 4
RELC 1
17 REC 2 s |
4 REC 1
4 REC 1 ]
j
1 ;
2 1 F i
2 I
: 1 |
1 i
¢ 1 Hi
z 1 i
z Al
1 ]
2 1 |
z
1
1 £ 1
1 52 1
1 £ !
1 S 1
1
1 @S 3 1
1 365 53
1 378 T |
LIST OF THE ORIER OF USE OF ERCH COMMAND TN MISSIAN WL 1 U-L 3 ! i
{
i
JUNE 23, 21128 CHD.  MODE CAM. 0L HR.:MIN. 1l
i
53 FEC 1 ) |
. £3 REC 1 ‘
LIST OF THE ORDER OF USE OF EACH COMMAND IN MIZSION WL 1 U-L 336, REW. & 59 REL ! !,
70 REC 1 I
CHD, MADE AN, HR.EHIN. o REC 1 i
- It
. - s -y L it
26 RCE PST 1 55 i ! il
; i
1 i
76 2
7E z
37 REC 2
37 RE( z o
73 2
38 REE 1 2t 53 2,50 o H
3 =4
29 REC 1 - .
33 REC 1 e B
39 REC 1 3 o
33 REC 1 3 g1 2 2
33 REC 1 3 51 z 5
33 REC 1 a 1 z G
39 REC 1 3 _
39 REC 1 E ! i
39 REL 1 E ! &
48 REC 1 a: 42 REC CVC 1
40 REL 1 3: 43 REC Cve |
48 RET 1 3 44
44 REC 1 3144 §4 1
48 REC 1 3145 a4 1
42 REC z
43 REC 1
44 RE! ] e REC v 1 13
35 REC CYC | 15
45 REC z
48 REC 1 JUKE
47 REC 1
47 REC 1
i REE ! OF THE ORLEF OF USE OF EACH COMMAND I0H YL 1 UL 338, REY. 3
4% FEC 2 53 TS CHI. MODE CAM. SOl HELSMIN,  ==AZ.
S5 REC @ 32 11 18
REC 1 7w 1.67
REC 2 13t B 1.87
!
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when the data base was stored, who stored the data
base and whether or not the data base was “cleaned”
before storage.

The other chart, shown in Figure 12, tracks the pro-
gression of revision rolling, and revision creation.
Whenever a change is made and rolled into the subse-
quent UPLINK the revision number is entered on the line
of the UPLINK sol and the revision of the subsequent
UPLINK at the time of the roll is entered on the line of that
UPLINK. The line which is drawn on the outside of the
revision numbers helps identify the progression.

PAST HISTORY OF THE UPLINK GENERATION
—TEARS AND CHUCKLES

As was stated earlier, the equipment has had an

almost trouble-free history but that does not mean that
problems have been absent during the extensive length
of time the machines have been in use. The worst prob-
lem encountered had to do with interference from a
silent 700 terminal located in the same room as one of
the HP’s and fed from the same power line. Using the
silent 700 would sometimes cause the tape drives to
take off on their own, once wiping out a whole program
tape which was being changed and of which there was
no copy yet. As anyone who has ever lost a program
knows, it is infinitely worse to have to reenter changes
in the middle of rewriting than it is to make the changes
initially. The erasure caused a large measure of grief and
a very urgent call to the HP repair service. The problem
was never really solved, but rather was successfully cir-
cumvented by plugging the silent 700 into an alternate
outlet. Less disastrous manifestations of the in-
terference was that the plotter pen would shoot across
the plotter bed without warning. This produced startled
looks and laughter rather than disaster. A few times the
calculator would go into a “l won’t talk to anyone” state
also as a result of the interference. The only solution in

this case was to punish the machine by shutting off its
power until it forgot what it was up to.

Another problem which existed for a short while had
to do with the plotter spring intended to lift the pen off
the paper. Hewlett Packard had apparently switched
spring suppliers and the springs which were being
distributed would only last a few days under our heavy
use before breaking. In utter desperation a piece of
foam rubber was put in place of the spring, but the solu-
tion was hardly adequate since it prevented pen move-
ment over the whole plotter area. The pen would be
restricted by the foam rubber piece before reaching the
edges.

The third problem encountered had to do with-sole-
noids. One solenoid in the internal tape drive got stuck
so that the tape drive would not function. Another had to
be replaced in the plotter. The solenoid in the tape drive
had only to be lubricated to get back into shape.

Considering that the machines have now been used
for over a year and that six months that year were spent
in operation of 24-hour days and 7-day weeks, one would
be hard-pressed to justify any complaints.

The problems which cropped up were all severe, but
only because of the high pressure situation under which
they occurred. No problem was unresolved for more
than a day and during that day one of the other HP’s
would carry the load normally carried by the machine
which was down. '

PRESENT OTHER USES AND FUTURE USE
OF THE COMPUTERS

Viking is now in the extended mission and UPLINKS oc-
cur with lower frequency than during the primary mis-
sion, but the Hewlett Packards are doing anything but
resting. As time has gone on more and more people
have realized what a convenient slave the machines

THE IBAAGA 8700 COMPUTER/ CONTROLLER

An exceptional price on an applications oriented 6503 hased

micro-processor system featuring:

® 1K bytes RAM locations (512 bytes supplied)

1K bytes ROM locations (256 byte monitor included)
2 - 8 bit input ports

2 - 8 bit output ports (1 latched, 1 buffered)

24 key touch operated keypad (used by the monitor to allow

entry and execution of user programs - also user definable. )

® 2 - latched seven segment displays (used by monitor to display
memory location and contents - easily user programmed)

® Optional cassette interface ($22. 50) fits entirely on the

processor board.

THE IDEAL, LOW COST SOLUTION TO IMPLEMENTING ALL THOSE
WILD COMPUTER BASED CONTROL SYSTEMS YOU'VE BEEN DREAMING OF!

PATA software currently available or under development includes:

® Electronic music synthesizer interface.

® Home applications package including: Multi-zone fire &
burglar alarm, real time clock, energy saving heat/air
conditioning control, computer generated "door-bell",

® Model railroad controller

® More........
8700 COMPUTER/CONTROLLERKIT ........... $149.95 L
: (requires 5v. @ 1.2A.; 12v. @ 150 ma.) LT ULL—L‘NE
1 Shipped direct to you by PATA (add $3. 00 postage & handling) AlsO avaﬂax":;: store® E'.ECTH“““:S, "“:_
DETAILS ON PRA KITS IN OUR FREE CATALOG........ WRITE FOR IT TODAY! ™ nept 7-F 1020 W. Wilshire Blvd.
.. OR PHONE OUR 24HR DEMO/ORDER LINE (405) 843-7396 BAC & MC ORDERS ALSO ACCEPTED. 0k|ahnma c“v, 0K 73116
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M6800

HARDWARE/SOFTWARE

© REAL TIME OPERATING SYSTEM

RT/68¢ is mask-programmed on a 6830 ROM that replaces the
Mikbug* ROM in your SWTPC 6800, Motorola D1 or D2 Evalua-
tion Kit, etc. It is a powerful real time, multiprogramming
operating system with many versatile system functions. RT/68©
can support up to 16 concurrent pr?\%rams at 8 priority levels.

MICROWARE has improved the Mikbug* functions, added
four more (Dump, Exec, Sys, Bkpt) and made tape load and
punch program-usable. RT/68¢ is software and hardware com-
patible with Mikbug* and supports ACIA or PIA type interfaces.
The comprehensive manual includes a complete source listing.
RT/68MX ......... trecenessastenaacnnorsrann Cerenanes 55.00

® ANALOG INTERFACE SUBSYSTEM

Consists of a PIA connected to a high speed, high accuracy 8
bit digital-to-analog converter. Also included is a buffer and
precision comparator to implement an analog-to-digital con-
verter using one of several software techniques listed in the
manual. Applications include sensor input/output, audio
synthesis, vector Eraphic displays, etc. Circuit board is plug-
compatible with the SWTPC 6800 1/0 buss.
AST-K (COMPLETEKIT) c.ccvnvirinninnnienninrnnnnnns 87.50
AS1 (ASSEMBLED and TESTED) .......ccovvuenns [ 115.00

® SERIAL 1/O INTERFACE

An RS-232 t)l/_pe serial interface card with full modem control
capabilities (RTS, CTS, DCD). May also be used for interface with
audio cassette systems. Plug compatible with SWTPC 6800

1/0 buss.
SC1-K (COMPLETE KIT) ¢t cvvvnnnncncnessonnsnnnennnes 30.00
SC1 (ASSEMBLED and TESTED) ....cocveeerenecnccnnns 40.00

THE MICROWARE CORPORATION
PO. BOX 954 Des Moines,lowa 50304

Write or use reader service card for free brochure.
Phone Orders (515) 279-9856 U.S. Orders Postpaid.
BankAmericard and Mastercharge give all info on card.
Mikbug* is a trademark of Motorola, Inc.
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Revision Table for the tape on which the change file for Sol 330 Rev. 8 resides.
Date
Rev. No. Sol Mo-Day-Year Operator
0 330 6- 1-77 5
1 330 6- 3-77 5
2 330 6- 5-77 2
, 3 330 6- 6-77 5
“‘ 4 330 6- 7-77 5
5 330 6- 8-77 5
6 330 6- 8-77 5
7 330 6-12-77 2
8 330 6-17-77 2
Figure 11a.
OPERATOR
om0/ \/ || /L 500 33V
1 sorev [l 0L [ T [/712 T 1T 17131 T 179 1T T 1761 T 17
4 mo / DAy [7
- REASON FOR LSEQ SUBMISSION OPERATOR# DATE OF CHANGE
Z R (R
= 3= LATE ADAPTIVE
/
/
7 6 | [ /70 T T T7B8 T T 17189 1 [ 17080 T 17
/
/
7 .
7 1l 1 T/7M27 T 1771037 T 1770491 1 17081 T 17
L 4
/ :
> 6l T [/T7T T T7TBI T 170180 [ _J71F T 17
7 |
| 7
l Figure 11b. Revision Record Chart
|
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make. They are now extensively used to produce plots
of various kinds which were formerly drawn by hand.
The plots are used in the planning of a multitude of
scheduling problems such as DOWNLINK opportunities,
vacation schedules, major event plots, temperature
plots (Martian), and Martian-to-Pacific time calendar
plots, the plots used manually to track the bookkeeping
and many many others. The rough draft of this article
was written using the limited text editing functions
made available by the data communications ROM which
is normally used to interface the HP into other machines
via a phone coupler.

A Viking Mission for 1984 is presently being in-
vestigated and it seems clear that even if these HP’s
have been gracefully retired by '84, other miniaturized
computers will have taken their place in the operation of
the mission. These HP’s still have a planned year or two
left during which they will be supporting the extended
and then continuing mission. More tasks are dreamt up
every day to simplify daily chores now carried out
manually. As the Viking flight team is cut back every few
weeks the HP’s will be asked to help the remaining Vik-
ings to carry out the job in more and more ways.

316 i ‘10 - 1|
323 i i 9
330 2 EX I 5 6 8
338 0 0 1 1 5 5 9 10 § 11 14 @ 15
0 0 0 0
Figure 12. Revision Record Graph
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UPLINK/DOWNLINK LISTING

Figure 2.
615 IMPUT B$
- : €26 IF B$[1,1)=" " THEN £45
19 COM PIC186,181,CI0181511 1, 2103 AIC242 1,V I034] €35 Ga=VAL(BS)
13 PRT-ALL 1 . e e 638 IF G4<9 THEN €85
15 DIM B$[251:D$07 L FIC169,21, 04026, VIS HEILS 1, ASC1S] €35 IF ‘G43348 THEH £65
16 MAT U=ZER €40 IF ABZ(INT(G4/2.5)#2.5-G4)30 THEH £a5
20 MAT A=ZER €45 CL'Y1+1,31=G4%10
25 FOR L=1 TO 8 658 G4=PLH) 411D .
30 2[L1=0 €55 LISP "EHD AZ. I5:"3G43 "CHANGES
35 NEXT L 688 INFUT B$
40 BEEP . 665 IF B$[1,131=" " THEH £98
41 DISP “ENTER A CONTROL LEVEL COMMANI"; £70 G4=YAL(B$)
45 INPUT B €75 IF G4<® THEM £58
56 D$= Bﬂh?l €30 IF G43342.5 THEM 558 A
S5 IF D$[1,41="LIST" THEN 3500 €85 IF RABSCINT(G4/2.5)#2.5-G47>0 THEH £5@
60 IF D$[1,41="PLAN" THEN 1758 €38 CLY1+1,41=G4%15 N
65 IF D$="CALL MI" THEM 129 €35 IF CLY1+1:43<CL¥1+1:31 THEH 585
79 IF “CALL CH" THEM 139 788 G4=P[M:5]
"CREATE" THEH 238 705 DISP "EPA. I5:"iG4;"CHRANGE?"}
ADD TO" THEM 245 - 718 INPUT B$
85 IF D$="STORE C" THEM 236 715 IF B$[1,11=" " THEMW 73@
99 IF D$ TORE M" THEM 275@ 728 G4=YAL(B$)
95 IF D$="RPFLY C" THEN 1755 725 IF ABS(G4)>58 THEN 785
183 IF D$01,41="BOCK" THEM 6584 730 CLY1+1,51=182INT(G4-18)
165 IF D$01,41="STOP" THEH 2335 . 735 Yi=Y1+1
118 PRINT "INCORRECT IMPUT COMMAND. 748 CLY1s61=1000+H
115 GOTO 49 745 M1=p -
128 LOAD DATA 1,F 759 GOTO 1938
125 GOTO 4@ 755 J=9 )
138 LOAD DATA @A e 766 DISP "ENTER DCS TEL. MO. & OFT. HO."j
135 DISP_"DO YOU MAMT LATEST CHAMGE FILE? 765 IHPUT GirG2
148 INPUT B# 778 IF ABS(GZ)>2 THEM 265
145 IF B#L1,11="Y" THEW 228 775 H=Jx12+G1#6+G2+155
156 DISP "ENTER DESIRED REY. HO,"i 780 G4=PLH:161]
155 INPUT G4 785 DISP "COMMAND MO. IS:"3PLH:&15 "CHANGET";
166 Gl=gxG4+2 . NI . 738 INPUT B$
165 QUTPUT 113,173 P HO: YLE="ALG145 13 U L-CAM-REY " SAIGI44 1 795 IF B$[1:11=" " THEN 215
HHS DOME EY OPERATOR"FACGL IS 300 G4=YAL(BS)
T 85 IF G440 THEN 728
;," OH"SACGL+1138 SACGL+2 18 -"3RAIG1+3] g‘fg IF G499 THEH 738
"15 THIS THE OME YOU WANT?" "815 CLY1+1:11=INT(G4)
820 G4=PLMy7 1+P[H:21/15
$ . 825 CLY1+1:31=PLN,5]
195 IF B[ 1,11="H" THEHN 43 230 DISP "DURATION IS:"3G43"CHRNGE?";
196 G4=G4+1 §35 INPUT B$
288 LOAD DATA Ga+1:0 249 IF B$(1,11=" " THEM 355
281 REWIND £45 G4=VAL(B$Y
285 2081=1 &30 IF ABS(G4)>5499 THEM 528
218 2091=9 855 CLY1+1521=IHTCRES(G4) )
215 GOTO 48 857 CLY1+1531=INT (184 ABSIG4I-CI 1412100
220 G4=AC1] £68 G4=P[N;9]
225 GOTO 209 865 DISP "CAM., NO. IS:"iGd435 "CHANGE?"}
238 MAT C=ZER §79 INPUT B$
235 CL101,51=-1 7S IF B$[1,11=" " THEH 898
240 GOTO 250 ~ e e wen . 880 G4=VAL(B$)
245 QUTPUT (15,1783 THIS 15 SOL"iCC181,525" REY."iCL1G1,4] 885 IF G4>2 OF Ga<1 THEN 368
258 PRINT 898 CLY1+1,41=INT:G4
255 2091=1 895 G4=PIN,18]
268 Y1=CL18116] 998 DISP "STOM I5:"3G4;"CHANGE?"S
265 BEEP 985 INPUT B$
266 DISP "ENTER CHANGE COMMAND®" 918 IF B$[1,11=" “ THEM 325
278 INPUT 915 G4=YAL(B$)
275 IF B$[1s3]="RUB" THEH 1228 920 IF ABS(G4>1 THEM 395
286 D$=B3[1,7] 925 CLY1+1,51=ABSCINTG4: )
285 IF 71>99 THEH 1438 . 930 CLY1+1:61=2600+H+ 1065
THEHW 335 935 Yi=Y1+1
THEH 755 2940 M1=5
" THEN 335 945 CLY1s61=2006+.1% 15a5+H
THEN 375 950 cnro 1936
$ THEM 1188 455 J=
385 IF D$="DC5 DEL" THEW 1164 960 DISP "ENTEP RCE TEL. HO. & OFT. HOL“5
315 IF D$="RCE RDD" THEM 128% 365 INPUT
311 IF D$="RCE DEL" THEM 1214 598 COTO 7?5
315 D$=B$[1,3] . 975 G4=P[ 16011
320 IF D$="ADD" THEW 1325 936 CLY1+1:21=PL 106,23
325 IF D$="DEL" THEM 1425 985 DISP "RSCM.DT IS"iG4+PL 106,21 183 "CHAHGE?"§
338 IF D$="FIH" THEH 1499 T N 99@ INPUT B%
348 PRINT "IMCORRECT CHAHGE COMMAMDL TRY AGAIM. 935 IF BSC1,11=" " THEM 1815
345 FRINT 1888 G4=YAL(B$Y
356 GOTO 265 . 1685 G4=ABS(G4>
355 DISP “"ENTER COMMAMD HUMEER 1618 CLY1+1,21= 1)47119*(54 IMTCG4: 0y
368 INPUT N B 1815 CLY1+1,11=INT (G4
363 IF N33 THEH 2£5 1828 G4=P[1080,31-15@
365 G=PINs 1) 1025 DISF_"RUNUP.RESCAN 1S"3G43 " CHRHGE?":
370 GOSUB 2815 . 1830 INPUT B#%
375 DISP "GAIN IS:"iG2i "CHAMGE?"; 1035 IF B$[1s131=" " THEH 1845
380 INPUT B$ 1840 G4=VAL(B$)
365 IF B$[1,11=" " THEN 418 1845 Y1=Y1+1
396 G4=YAL(B%> 185@ CLY1,3I=INT(G4%188)
395 IF G4<B THEH 379 . 1855 CLY1:61=4160
498 IF G435 THEH 275 1660 CLY1:51=8
403 G2=INT(G4) S 1865 CLY1,41=8
418 DISP “DR IS:"3iG13"CHAHGET": 1979 M1=0
415 IHPUT B$ 1975 N=1@
420 IF Bf(1s131=" " THEM 445 1858 SEND PLMy1+M11 T EC11
425 G4=VAL(BS$) 1085 SEND EL1] TO CLY1,71
430 IF G449 THEHW 414 1995 GOTO 265
435 IF G4>1 THEH 418 1108 Ji=0
440 G1=INT(G4)> 1125 DISP "ENTER THE 20L: HRsMIHs TO ADD"
445 DISP “CH. 1S:"iG35"CHRMGE?"S 1129 INPUT G1sGZ:G3:G4
450 INFUT B% 1130 G1=G1-260
455 IF B$01,13=" " THEN 458 1131 Yi=Y1+1
468 G4=YAL(B%) 1135 COY1s11=G1#1012+52
465 IF G4<0 THEH 445 1148 CLY1,21=G3%1812+54
478 IF G4>15 THEH 445 1145 DISP "ENTER PARR. AND TWO DFTIOM SETS.":
475 G3=IMT(G4) - 1150 INPUT CLY1, 3100 1a4 15 C0¥15]
438 CLY1+1511=Gl#10T4+G25 1812453 1155 C["(l;ﬁ]%%@* J1#130a
485 G=P[Ns2] 1160 GOTO 265
499 GOSUB 2815 1164 J1=8
435 DISP “MODE I5:"iG3; "CHAHGE?"S 1165
580 INPUT B$

SB5 IF B$[1,11=" " THEH S3@
918 G4=VAL(B%)

S15 IF G44@ THEN 435
520 IF G4>7 THEM 435
525 G3=INT(G4>
538 DISP "OFF. " CHAMG!
535 INPUT B%

S48 IF B$[1s11=" “ THEH 565
545 G4=VAL(B%)

5S8 IF G4<B THEN 536

S35 IF G432 THEM 539

566 GZ'INT(G4)

565 DISP "DCI I5:"3G1;"CHAMGE?";
570 INPUT B$
S?S IF BS[1,11=" * THEH 689

580 G4=VAL(BS)

585 IF G4<@ THEN S&5

598 IF G4>1 THEN S€5

595 GI=INT(G4)>

608 CLY1+1,2]=G1#1014+4G2%1012+G3

685 G4=P(HN,31/10

€18 DISP “START AZ. I5:"G4i "CHANGE?";

78 INTERFACE AGE

DISP "ENTER THE S0L» HR.+MINCSEC: TO DELETE"S
54

5P "E AR, HHB THO OFTION 3
IHPUT CL¥1y31000710414CIY 1S
285

u
m
=

1125

1185

"EMTEF RUE HO.

INPUT G4

IF G4{1@96 OF G4:88091 THEH 283
FOR I=1 TO ¥1

IF CLIs€1#G4 THEH 1385
G=ClIs11]

GOsSUB 2815

M1=G2

M2=G3
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1265 G=C[I!2]
1279 GOSUB 2
1275 M3 C[I:o] INTOCO I3 1-1Bs#18

1228 QUTPUT (15, 12850 500t "5M1i "HR: MIN: SEC INZiG
1285 FORMAT F4.8:4F3. 5
1298 PRINT

1295 IHPUT BY%

1398 IF B$[1s11=""" THEM 1315

1305 HEXT I

1219 GOTO 265

1215 ClI:61=0

1280 GOTO 265

1325 DISP “ENTER TIME AS S0OLsHR«MIHsSEC."§
1338 INPUT G1sG2y53,G4

1331 Gi=G1-268
1335 CIY1+1,1 1=t
1349 CLY1+1,21=03
1345 DISP "EMTER

1355 IF M1:1 OR M THEM 1343
1369 IF M1<@ OR M2 OR MI{1 THEM 1415
1365 CLY1+1,3)= IHTCML 3 #1314+ IHT

G248 THEH 1415
AtE+INTIMZ)

= I 5 $
335 CLY1+1,5)= IHTfhlt‘10*2+INT(52
1489 ‘1=Y1+1
1485 CLY1,61=7oa0
1418 GOTO 265
1415 PRINT "M3ET CHAMGE IGHORED™
1426 GOTO 265
1425 DISP “ENTER TXNE H: S0LsHREsMIMSSED, "5
1438 INPUT GlsG24G3
1431 G1=G1-288

1445 DISP “EMTER CAM. ND.
1458 INPUT G4

1455 IF G441 OR G432 THEM 1415
1460 CLY1+1:31=IHT G4

1465 71=Y1+1

147@ CLY1y41=5

1471 CL¥1,71=6

1475 CLY1,53=0

1428 CLY1,E1=8060

1435 GOTO 265

1450 CL181,61=Y1

1435 FOR I=1 TO 4

15008 J=1
1585 Gi=1#1988

1518 G2=G1+454

1515 IF I»4 THEN 1555

1528 FOR L=1 TO CL181.£1

1525 IF CILy£14G1 OR CIL:51>G2 THEHM 1545
1538 FL.Jy11=CILsEI-51

1535 Fl21=L

1548 J=J+1

1545 HEXT L

1550 GOTO 1585

1555 FOR L=1 TO CL161:8]

1568 IF CIL, 514Gl OR CILsE1>G2 THEH 15
1565 FLJs 1 1=INT(CILy11-1688)

157@ FLJs21=L

15795 J=J+1

1530 HEXT L

1535 IF J<3 THEH 1835

15398 FOR L={ TO 2

1595 FOR K=L TO J-2

1689 Mi=J-L

1665 M2=J-K-

1519 IF F[Nl;l] FIMZy 11 THEH 182

1615 GOTO 18&S

1628 CLFIMZ,2151=0

1625 NEXT K

1630 HEXT L

HEXT I
1548 IF Y143 THEM Za4@
1645 Y2=a
1658 FOR k=1 TO Y1
1655 IF CLKyE1x1 THEH 1715
1660 IF K»Y1-Y2 THEW 1728
1665 FOR L=K TO ‘Yi-1
1678 SEND CIL+1,71 TO EC1]
1672 SEND EC1] TO CLL:7]
1674 SEND COL+1521 TO EL11]
1676 SEND EC1]1 TO CLL.21
1678 CILy11=C0L+1s1]
1685 MEXT L
1598 FOR Ki=1 TO 11
1695 CLY1:K1 =8
1788 HEXT Ki
1785 Y2=Y2+1
1719 IF CEK;E](! THEH 1&58
1715 MEXT
i7ze Yl-”l =Ya
1725 CL181,63=y1
1730 GOTD 2848
1750 LORD #5,4
1755 @1=9
1768 IF C0181,51=FL156:6] THEH 17
1765 GOTO 1738
1779 IF C[191:4] PL136:7] THEH 1735
1775 GOTO 1799
1728 PRINT "“DL/RE# HO.3 SAME. MO DE COMPARE. ™
1785 GOTO 18
1798 IF 2[9]<1 THEN 1255
1795 PRINT “CHHNEE FILE IN PROGREZS. WO DE COMFARE.™
188@ GOTO 18
1805 DISP "DO ¥OU WAMT A DATA BRSE COMPARE?"S
181@ INPUT B%
1815 IF B#$[1,11=""" THEN 1825
1829 GOTO 1830
1825 Q1=1
1838 FOR I={ TO CL181s6]
1835 IF CC1,61=8808 THEM 2325
1848 IF CL1,51=7006 THEN 2438
1845 IF CL1,61<999 THEH 2565
1850 IF CLI1,61>1899 THEN 1875
1855 N=Cl1,61-1000
1860 Q=1
1865 J=0
1878 GOTO 2130
1875 IF CL1,61>2186 THEN 1900
N=C[1,61-2089

cn
i
=

J=1
1895 GOTO 2130

1568 IF CLI,6133157 THEM 1325
1505 N=g[1:6]-3860
0 Q=

1915 J=1

1926 GOTO 2139

1925 IF CLIy£174185 THEH 1358
1930 N=C[1,61-4085

1935 Q=4

1940 J=0

1945 GOTO 2138

1950 K1=INT(CLI,61/16083-5
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L MICRODESIGN

| microcomputer products

2708
8K TMS 2716
16K EPROM/RAM

VERSATILITY e Individual Addressing » Shadow alternates ROM with RAM e External
RAM disable * Optional IK on-board RAM ¢ S100 compatible  Power-on jump or
bootstrap capability ¢ All sockets included

MRBKIT . ......... For 2708
MR 16 T KIT

..... oo ... 99.50
.FORTMS 2716 . ... ... ... 99.50
EPROM (shown) not included

FIRMWARE * 2K Monitor/Utility ® Supports Tarbell cassette, paper tape ® Now
available for SIO. MIO, 3P+S, SI0 2

MM2K . ... ... (two 2708 type EPROMS) . . . . . .. 89.50

MM2T ... ... (one TMS 2716 EPROM) . . . . .. . 84.50
EPROMS e Prime, full specification  programming available

2708type . . ... ... .. 1024x8 . ... ........ 35.00
TMS 2716 . . .. . ... .. 2048x8 . ... ... ... .. 65.00

MICRODESIGN

8187 Havasu Circle, Buena Park CA 90621  (714) 523-8080
CIRCLE INQUIRY NO. 28

AL FROM

The Bare Board People .,
THE 8K STATIC RAM BOARD

BARE
*30

WILL WORK WITH NO FRONT PANEL
FULL DOCUMENTATION

FULLY BUFFERED

S100 DESIGN

ADEQUATELY BYPASSED

LOW POWER SCHOTTKY SUPPORT IC'S
500N SEC LOW POWER ZEE 2102AL4'S
BARE BOARD $30 KIT $250

FULLY ASSEMBLED & TESTED $295

SEE AT YOUR LOCAL COMPUTER SHOP
OR WRITE FOR INFORMATION

WAMECO INC /wmclnc

3107 LANEVIEW DR
DEALER INQUIRIES INVITED

XX K¥X¥

SAN JOSE, CA. 95102
CIRCLE INQUIRY NO. 59
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- §-S8-K1%10345 2655 DISP "ENTER YOUR OPERATOR HO. "3

1258 SN S0 s -S01 10075 ’

2665 DISP "ENTER THE IRTE AS MO., DAV iF. "3
2670 INPUT 2021,2031,2

2'G 2] 6 41
5675 DIsP "ENTER THE s0L oF THIS REWISION
1375 FOR K=J1 T0 Ji+a1 2680 INPUT 2(&3 i
2685 RETURN

1980 IF J=1 AMD G1=PLKs;1] AND G2=Plk:Z
1985 IF GI<PLK»11 OR PLKs11=0 THEH 2888

2690 LORD DATH @R
iggg EE{I ) 2695 Z2[51=AC1]
2000 G3=K 2700 GOSUB 2650
2005 IF J=1 THEN 2860 2705 FOR I={ TO &
2010 FOR K=G3 TO Ji+41 2710 J=AL11¥6+1
2815 N=J1+48+G3-K 2715 ALJ+11=2011
2020 SEND PLN)11 TO EC1] 2728 NEXT 1
2025 SEND EL1] TO PIN+1:11 2725 AL11=ACL 1+1
2035 NEXT K 2738 STORE DATA @A
2049 SEND CCI,11 TO EC11 2735 Cr101,51=2(&]
2045 SEND EC1) TO FLG2:11 2736 CL101,7)=P{ 1561601
2055 GOTO 2565 2740 CL1@1,41=R[11-1
2060 IF G3>40+J1 THEN 2679 2745 STORE DATA AL+,
. 2065 GOTO 1996 X 2756 FRINT "R CHRMGE FILE FOR $UIZLE1F Y HAS BEEM STORED F5 REY."iCL181,41
2070 PRINT "NO DCS/RCE MSET FOUMD FOR“FK13C[Is11/188 : .
2075° GOTO 2565 )
2080 G3=K 853
2085 FOR K=G3 TO J1+48 _1=
2090 SEND PLK+1,1] TO EC1] 75
2095 SEND EL11 TO PCKi11 £191=1
2195 NEXT K 3 MIZZ IM L HTﬂF HRD UHROLLED CHAHGE"S
2110 SEND UC1] TO PLJ1+41+11] 2796 PRINT "COM NHNII HOT EXECUTED.
2125 GOTO 2565 2795 FRINT
2130 M1=0 2888 GOTO 49
2135 IF Q140.5 THEM 2388 22685 STORE DATA 1P
2149 FOR K=1 T0 § 2810 GOTO 48
2145 IF CLI,KI=PCHsS#J+K] THEM 2155 2815 G1=INT(G/ 114D
2159 GOTO 2179 2820 G2=INT(G/1012)-G1£1012
z 2325 G3=G-Gl#l1at4-GEx15
2838 RETURH
2935 STOP
5 2240 FOR L=1 TO ¥1
2175 IF COLsK+E1=FIH, SxJ+K 1 THEN 218 2245 IF COLy 6 I88G6E OR COL.7 148 THEH 23
2189 M1=2 2355 FOR K=1 TO PL186,31]
2185 NEXT K 2868 IF CLL,1I#FLKs5] OR COL:2JHFPCK.T1 THEH 2308
2199 IF M1<9.5 THEH i 2365 G=PLK 81-18%INT(PLK 21/ 107
2195 2091=1 2579 IF CIL,314G THEN 2994
2269 OUTFUT (15,320 ONFLICT FOR CHG. SOL"ICC181:51i" REW. "SCL1681,4 1 2375 CIL»31=PLKs8]
2285 FORMAT SF4.6 ) 2588 CLLy41=FLK, 5]
2219 OUTPUT (15.8205:" ONTO MISSION OF SOL"iFL186:51i" REV. §FL126:71 2235 CLLsSI=PLK, 18]
2215 IF M131.5 THEM 2235 2398 CLL:73
2228 FRINT 2895 GOTO 2989
2225 PRINT "CHANGE DELETED" 2908 NEXT K
2230 CLIsE1=0 - 2385 FRINT

2835 IF Qr1 THEM &8

<]

2316 OUTPUT (15:&%15:"DEL REC MSET HOT FOUHD AS

2250 ) SCILy 1Dl 215EILy 3]
2240 PRINT "TRELE CHD."iN 2315 FORMAT 3FE.&

2245 GOTO 2285 2920 MEXT L

2259 IF @2 THEW Z2ES 2325 GOTO 48

2255 FRINT "DCS PRR"iH-151 3563 0%= "IIUSTI AL.STOWFOS. 5.V, ADDDEL"

2269 G0TO 2289 3583 Zl71=

2265 IF @3 THEW 2224 3587 BEEP

2278 FRIMT "RCE FAR."ib 3308 ISP “DATE

| 275 GOTO_2235 ' 3569 INPUT RS i
. 2239 PRINT "DATA BASE" 3510 TRANSFER A% TO W11 i
2285 FRINT "MIZSION FROM"FFLH,S#J+1 1iFCHy S5 +2FIHy S#0+3 1 F [Ny S J+4 3Py S4.0+5] 3311 DISF “ENTER A LIST LEVEL COMMAND"S
2293 FRINT " CHAHGE FROM BOLI31CII181iCIIs11] 3515 INPUT B¥ . .
22%4 FRIMT " CHRMGE  TO"iCCIn10iCIIs213C0I.31iC00+4 1500150 3320 IF BSC1,21="CH" THEN 4458
2380 SEND PLHs1+J#51 TO EC1] 3525 IF B3[1s21="5U" THEN 335
i 2305 SEND EC11 TO CLIs7) 3535 IF B#$[1s31="UsL" THEH 3541
2319 SEND CCI 1] TO EC1] 3540 GOTO 48
2315 SEND EC1] TO PLH»1+5%J1 3541 DISP "LSEQ QUESTIOM: IS THERE A SOURCE":
2326 COTO 2565 3542 INPUT B%
2325 M2=C01,11 3233 gf?%ﬂllnk"?'" THEM 2548
- 3 ) £ =
g3sa mascti.el 3545 GOTD 3635
2335 FOR K={ T0 PL186:2] 3 0 3 ) I
2348 IF PLK;€1=M3 AND PLK,71=M4 THEN 2355 ;g:g JIJrl‘;ET %Eﬂ;g? FEY. 0OF SOURCE"$
s MR K rs 3548 2071=207 1+1
2355 G=PLK13) 3625 Lhsus soon
2360 GOSUE 2815 3700 M7=15
2365 IF G2=CCIs31 OF G=CLI:31 THEM 2425 3785 GOSUB 6175
2378 IF K{161 THEN 2345 3706 Mr=1
2375 Bl 1,11 3767 GOSUE 613@
2380 GOSUB 2515 3;23 ;;%m
2385 Mi=G2 7 N
5358 M2o03 3?12 Egm VIKING LRMDER CAMERA SYSTEM
2335 G=CL1,2] !
2400 SOSUB 2815 3720 PRINT ) _
2495 QUTPUT ¢15:2415)"M0 MSET EHTRY FOR SOL"3M1F"AT"M2IGEIGIF"WITH CAM'CLIN3] g;gg -;sm} COMPLETE DATA BASE SUMMARY"
2419 PRINT
2415 FORMAT SF4.@ 3733 PRINT | i
2420 SOTO 2585 gz:g ;g}m CSCIENCE INSTRUMENT PRARRMETER LIST)" -
2425 Mi=K 37
2426 MZ=P[ 186181 3739 PRINT
2438 FOR Ki=M1 TO M2 3755 IF 2041478 THEW 3775
2435 SEND PLE1+1:61 T0 EC11 2768 OQUTPUT (15, 4425) "PREFARED BY OPERATOR:“3Z0133" OH"§Z0213°="320225"="3204]
2448 SEND EL11 TO FIK1+61 3?;3 ggTr#ﬂ o e
4 K
3785 NEXT K
3798 GOSUS 8606
3795 FOR Ki=6 Tn =
. 3800 M7=3
2428 G3=C0L01 1410154001, 21 -
2485 FOR K1 T0 PL186,81 3805 cosuB elag - e rani e
EEI UM SR /3 L 3318 PRINT "RECORLED IMAGING MZET TRELE. :
5495 IF GASES THEN 25hE ggég ;gim "THE TOTAL HUMEER OF MSET ENTRIES
3o hERT K 3623 FRINT 7 S0L | TINE o CYC END. BAM. PRE PDST STOW RE- DUST" —
2510 M2=PL 186+ 8 14M1+1 ggag ;;im HR. tMIH: SEC, HiD, Hid. CAL  CAL SOAH =
2511 IF PL186:31{161 THEW 2517 - -
2512 M2=161+M1 3640 FOR k=1 T0 52
2517 FOR k=M1 TO PL136,31-(PL136,31160) e LK o THEN 3955
2520 SEND PIME-K-1:8 EC1] 3950 GhprlpgyPerBY THEH 3955
2320 seMp ECIITO PUiz-is 63 3860 M1=INT(G106>
2336 36D 11 o er1) 3675 Gortaty71
5 TO PLM1,E] 3
2550 IF PL186;31=161 THEN 2565 3890 GOSUB 6105
2555 PL186,81=P( 186, 1+1 3885 M3=u2
e
2565 NEXT 1 =PL.
_ 3900 GOSUB 6105
2578 IF 2091=1 THEN 253@ -
2575 PL186:61=C0 101,51 s e
2580 PL186s71=CL1A1+4] 3915 M7=G3
2581 FOR I=1 TO &@& 3920 G=PL[J1,9]
2523 ﬁgﬁ . 3925 GOSUB 6165
S B 3938 T=INTCPLJ1, 1811067
éggg 2‘5?5 I 3935 G4=P[J1,1@81-190=T
< 3940 TIGLIGAIG Hiv
gggg ?Iﬁsr“sﬂ'—l- REVIZION?" 3945 gg;;% éisé?;:?U-°Fa. PRI RTINS
il 295 T K
2608 IF B3[1)1)="N" THEH 2648 3952 us):s?EK
2605 GOSUE 2650 3960 GOSUB 6175
2610 LORD l‘JFlTH 93 A 3975 GOSUB 8008
2615 PL186,E1=2(E] 3980 IF K1¥52+52>F[ 156,51 THEN 3387
2620 PL18E,71=AL1] 3985 NEXT K1
R e s
= 3988 M7=
2635 GOTO 2705 3999 césue 80B0
2648 PL186,91=0 3995 GOSUE 5125
2645 GOTO 48 . 4000 PRINT * CMD ##2 COMMAND TAELE +3+ START  END"
2650 IF 204137@ THEW 2675 4018 PRINT * ND. GAINM  DR. CH. HDI. OFF DIl AZ. AZ. EL"
80 INTERFACEAGE AUGUST 1977




4012 IF K»1 THEN 4150
4825 FOR K=1 TO 93
4838 G=P[Ks1]

4035 GOSUE 6105
4349 M1=G1

4845 M2=G2

4050 M3=G3

4855 G=P[K,2)

4860 GOSUE g1a5
4878 QUTPUT (15,39
4890 OUTPUT (15,4
4095 FORMAT &F&.9

FEEEEEEEEEEENENNQg
MICROCOMPUTERS

n
19” RACK S-100 BUS CARD CAGE &
| / n

TIPE 21 18 PO 4 1183 FLHK, S )

oo T s THEN RUGGED BUS TERMINATION [
3}?8 ggﬂ]_r: 20 SLOTS GROUND PLANE

4118 PRINT e EXTRUDED SOLDER MASK N
3129 J1=0 CHANNELS 12.25”H x 8”D

125 M7=3

4130 GOSUE €125

4137 FRINT “ICc ereaveTeR Thele” ECT-100 CARD CAGE & MOTHER BOARD.. .......... KIT $100

4143 PRINT o ECT-100-F with 20 CONNECTORS & GUIDES . .. . ... . KIT $200

4155 FRpng TRELE  OFT. CHD. DUR. CAN. STOM ECT-100-8080 CARD CAGE MICROCOMPUTER . . . . .. KIT $320

4120 FOR K1 To 2 ECT-100-Z80 CARD CAGE MICROCOMPUTER . . . . ... KIT $420
DR PS HEAVY DUTY 30A POWER SUPPLY ............. KIT $100

4175 IF K1»2 THEH
4180 G1=)1#13+K#5+K1
4185 G2=P[G1, Gls8
4199 OUTFUT (15,4195
4135 FORMAT F4,8,2
4288 HEXT K1
4285 NEXT K
4218 FOR K=1 TO 4
4215 PRINT

NEXT K

IF Ji=1 THEH 437g

PRINT "DCS MSET TRELE."

PRINT * 500

PRINT HR. 2

4265 G=PLHs11]

4278 IF G=0 THEH 4315
4275 MZ=IHT (G- 18

4280 MI=G-199:M2

4299 G=PLH, 2]
4295 GOSUB £185
43808 DUTFUT 15,
4365 FORMAT F4.0:FE, @
4310 GOTO 4326

4315 PRINT

4325 M7=2
4330 GOSUE £175
4335 GOSUE 2084
4349 Mi=1

4345 IF J1=1 THEM 4320
Ji=1

4355 GOSUE s125

43608 PRINT "RCE FRRAMETER TRELE"
A

4365 GOTO 4144

4378 PRINT "RCE M3ET TRELE"

4375 GOTO 4235
4320 M7=3

5. FT .1 2FE. A

10 SLOT TABLE TOP SYSTEMS g

8080 or Z80 10 SLOT TABLE TOP MICRCOCOMPUTERS
WRITE FOR SYSTEMS VARIATIONS & LOW PRICES

1\
LiPIGLs B J8GEIFIGL 3 1 FIGL 161

TIME . AR OFTIONE® CPU’S
8080 or Z80
NEED NO FRONT PANEL

JUMP ON RESET CIRCUIT

MOTHER BOARDS 10 SLOTS 20 SLOTS or 21 SLOTS

PROTOTPYING BOARD..... $28 8KRAM ............. KIT $295 .
EXTENDERCARD.......... $24 16KRAM ............. KIT $555
. “See us at Atlantic City” E

ELECTRONIC CONTROL W
TECHNOLOGY B
B

FIPLMyZTRFIHa 415" s "IRIHY S -
SEFS.A

P.0. BOX 6, UNION, NEW JERSEY 07083
(201) 686-8080

ENEEEEEEEEEEEEEE
CIRCLE INQUIRY NO. 16

Rrue VECGTOR 1 G "
eset and Uo

PROM: Space for 2K bytes, 1702A. Store
bootstrap loaders and monitors.

RAM: 1K bytes, 2102LIPC, 450 ns, low
power. NO NEED TO RELOCATE STACK
WHEN ADDING MEMORY.

CIRCUITRY: Replaces memory write logic
on ALTAIR™ and Imsai front panels.
REGULATORS: Two regulators. No need for
regulated power supply.

JUMP-ON-RESET: PROM program execu-
tion starts at any location in memory without
interfering with programs in any other por-
tion of memory.

S-100 BUS; +8 and -16 VDC; P/C BOARD
SOLDER MASKED BOTH SIDES WITH
PLATED THROUGH HOLES; ALL SOCKETS
INCLUDED.

OPTIONAL FIRMWARE: 512 byte monitor
for use with Tarbell tape interface on 2,
1702A PROMs.

PROM/RAM KIT WITHOUT PROMS  $ 89
+OPTION A-SIORev.10r3P+S $129

) + OPTION B - 2 SIO (MITS) $129
PROM/RAM + OPTION C - SIO 2 (IMSAI) $129
- . + OPTION D - Poly Video Interface $159
BOARD ~ (Includes Video Driver)
Y- . California residents please add 6% tax.
from , IMMEDIATE DELIVERY FROM FACTORY
OR YOUR LOCAL COMPUTER STORE
T.M.
- - ] - - -
VEctoz crartic tOR GRAPHC iNC.

790 HAMPSHIRE ROAD, A & B * WESTLAKE VILLAGE,

CALIFORNIA 91361 * (805) 497-0733
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.-

4385 GOSUB 612 R
4398 PRINT "INHEING DATA BASE PARAMETERS: CINCOMPLETE LIST)
S PRINT

440@ PRINT )
4465 QUTPUT (15,4415)"RSCN. DT "3PL10@, 1 4PL 108, 21/18; " SEC. "
441 QUTPUT (15,4415)"RUNUP.RESCAN "iF[108,31/190; " SEC."

4415 FORMAT 2F8.2

4420 M7=50

4425 GOSUB 6175

4435 GOSUB_8000

4449 IF 207150.5 THEN 4450

4445 GOTO 4

4455 Cosus 9000

4455 7=15

4460 GOSUB 6175

4465 M7=1 .

4466 GOSUB 6160

4470 PRINT

4480 PRINT "UPLINK SUMMARY"

4485 FORMAT F3.8)3F3.8

4499 PRINT

4492 IF 2041¢70 THEN 4500

4435 QUTPUT (15)4485)"PREPARED BY OPERATOR: "§20 172" -~ ", 2023 -";2031"-"1204]

45065 GOSUB 6175 .
4510 EOSgB 8000

4528 GDSgB 6168
4538 PRINT “TRBLE OF IMAGING COMMAND CHAMGES: *
NT

4545 PRINT CMD.  GARIN  DR. CH. MD. OFF  DCI STRRT Egn"

4558 PRINT Ha.

4560 J=1
4565 FOR 1=1 TO CL181:51
4570 IF CLI,61<1803 THEN 4595
4575 IF CL1»£151899 THEH 4595
4580 FLJs11=1
4585 FLJs21=CL1,61-1080
4390 J=J+1
4595 NEXT I
4600 IF J=1 THEM S@6a
1=0

RZ.

EH 4575

KT
4688 IF Ji= B THEN 4348
4685 G=CIG
4690 GDSUB Glﬁd
S Mi=

1#C1915)

4788 D8=M2*1E+B5+M3%100
4718 G=CLG451]

4715 GOSUB 6185

4720 IF Mi=i Gl THEN 4738
4725 GOTO 4

4730 Mi= IBGB

Hands on

.microprocessor

short course with

FREE take home

microcomputer included

in the $499 tuition. (New interfacing
workshop $299.)*

Sept 14, 15, 16 Dallas, TX

Sept 19, 20, 21, (22, 23)* Houston, TX

Sept 26, 27, 28, (29, 30)* Washington, DC

Oct 11, 12, 13 Melbourne, FL

Oct 18, 19, 20 Denver, CO

Oct 26, 27, 28 Palo Alto, CA

Oct 31, Nov 1, 2, (3, 4)* San Diego, CA

Nov 14, 15, 16, (17, 18)* Indianapolis, IN

Nov 28, 29, 30, (Dec 1, 2)* Boston, MA

Dec 6, 7, 8 Detroit, Mi

Dec 12, 13, 14, (15, 16)* Chicago, IL

Jan 3,4,5 Mayaguez, Puerto Rlco
(Special course for management)

Learn microprocessors first hand

from the original hands on people.

For more information call Jerilyn Williams,
(317) 742-6802 or write Wintek Corp.,
902 North 9th Street, Lafayette, IN 47904

® 6800 Hardware/Software
B Custom Hardware/Software
B In-house short courses

CIRCLE INQUIRY NO. 60
82 INTERFACE AGE

4735
4740
4745
4750

4787
4738
4790
4795
4800
4305
4319
4815
4320
4825
4830
4835
4349
4845
48509
4855
4360
4865
4370
4875
4280
4335
43909
4395
4900
4905
4910
4920
4925
4339
4935
49409
4945

4958 Mi=

4955
4960
4365
4979
4975
5619
S915
5020
gBas
Sez?
Sazg
50838
5935
5949

IF M2=i Gd THEN 4745
GOTO

M2= 1890 -

IF M3 G3 THEN 476
GOTO 4765

M3= IBB

G=ClG4,8]

GOSUB 6185

D7=D7+2%M4% (1815

D3=D3+ME* E+@4+M5

G=ClG4,21]

GOsSUB 6105

IF M4=G1 THEN 4319

GOTO 4815

M4=1500

IF MS=G2 THEN 4325

GOTO 4839

M5=1308

IF M6=! Go THEM 434@

GOTO 4

Mé= IBGB

IF CLG4531=CLG4> 3] THEH 4368
G1=CLG4:91/10

GOTO 4865

G1=10008

IF CLG4541=C0G4: 151 THEM 4225
G2=C[G45101/19

GOTO 4385

G2=13006

IF CLG4:51= C[G4)11] THEH 4955
G3=ClG4s11

GOTO 4985

G3=10060

PRINT

7= C[G4s11]*(lﬁfs;*Dr+C[G4s3]*4u+l[G4a16]/5
QUTPUT (15s4925) "WAS: iMzin "MLyt R 1k
FORMAT £F3.8,2F7 1:F3 ’)
QUTFUT (15,4935-" MiMds BEE S R I rt-3 "in3
FORMAT FS 9:2FE.1:F3.0
G=CLG4y1

GOSUB 6105

G=CLG4s21]

M8=Cl G4 6 1-1060

GOSUB 6185

OUTPUT <15,SB253"NOW: “ime
OUTPUT (15, 58287H25 M15 M35 523 G
FORMAT £F&.8,F3.1:F7.1,F5.0
FORMAT F3.0

§
i

tiMES " "M

G2IG13CIG4, 207103 CIG4s 4 116300 G4y 5]

IF ABS(D?-CLG4,5151E+05- (NI#2*G1)*1E+Eb-FEG4s3]*46-D[E4s4]/5)<8.5 THEN 5838

D9=D3+1

IF HBS(DS -M2#1E+A5-G3% 1E+04-M3#1E+D2-G2)<8. 85 THEN S04&

09=D9+1
T=181
FLM7521=161
NEXT L

GOTO 5875
PRINT

3§IST "NO COMMAND CHAMGES IN THIS CHAMGE FILE."

MP=59-Js (1422010
GOSUB 6175

GOSUB s@85

M7=4

GOSUB €169

PRINT "CHRNGES TO THE MSET TRELE FOR RECORDED IMAGIMG:"

PRINT
PRINT =
X soL TIME CYe. CMD. LAM, PRE
PRINT HR:MIN:SEC, NO. NO.  CAL
PRINT .
Ji=0
J=1
FOR I=1 TO CC181:6]
IF CLI,61{7880 THEN 5175
IF _INTCCCOI,61-7908)/1888=J1 THEN 5160
GOTO 5175
FLJs11=1
FLJy21=8
J=J+1
MEXT I
IF J= 1 THEN 5418
T=F[1
Mi=1
G1=C[T,11
FOR L=1 TO J-1
G4=CLT,2]
FOR I={ TO J-l
IF FL1,2158.5 THEM 5269
IF GI1=CLFLIs13:1] THEN 5235
IF G1<C(F[I:l];1] THEN 5288
GOTO S
IF G4(C[F[Iy1]:2] THEN 5258
T=FlIs11
G1=CLTs1]

R
x
z
5

NEXT I

1-108#M1

M3=G2

G=CI[T,51]

GOSUB 6185

M8=G2

K1=G3

G=CLTy41]

GOsSUB 6105

IF Ji=1 THEH S330

FOST  STOW  RE- DUST
CAL SCAN"

OUTPUT (15,53753" HDD-‘§M1+?ﬁUyH2,‘:"5H3§"="$M43N5§N65H?;Gl;GE;GSiHB:KI

FORMAT F4 BsF4.0:2F3.0,5F5. 0
GOTO S

OUTPUT (15;43‘4/'DEL"M1+2601 M2 M35 S M M ME I NTS G GRIG3 MBI KL

G1=35000

D9=D9+2

NEXT L

IF Ji=1 THEN S440
Ji=1

M7=4

GOSUB 6175
]

GS=J

GOTO 5135
M7=55-G5-J
GOSUB 6175
GOSUE 8@@n
M7=4
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5460 GOSUB 6160

5465 J1=0

5470 K1=0

5475 IF Ji=1 THEH ¢

5480 IF Ki=1 THEM ~

5485 FRINT "CHRAMGES THE DCZ PARAMETER TRAELE: "
5499 PRINT

5495 FRINT TRE., OFT. LCMDL TINE CHM. STaW"
5506 FRINT ZEC. "

5505 0=9

5525 @=1

5530 GOTO 5599

9535 IF K1=1 THEMN ¢

5549 PRINT "CHAMGES THE RCE FRARAMETER TABLE:"
5545 GOTO 5499

5550 PRINT "CHANGES TO THE DCS MSET IMAGIMG FARAMETER:
5555 PRINT

5560 PRINT " 300 TIHE FRE. OPTIONS"
5565 PRINT * HE.SHIM:SED, "

5578 PRINT

5575 GOTOD S53%5

PRINT "CHAMGES TO THE RCE MSET IMAGIHG FRARAMETER
G0TO 5555

FOR K2=9 TO 1

J=1

G1=2060+J1%1080+K1*3050+5a05K2

G2=G1+433

IF Ki=1 THEM Sesg

FOR I=1 TO CC181,8]

IF CLI;81KG1 THEM 5845

IF CCI,615G2 THEM 5845

FLJs11=ClIs61-51

FlJ:21=1

J=J+1

NEXT I

IF J=1 THEM 5378

GOTO 5789

FOR I={ TO CL181:6]

IF CLI;E14G1 THEN 5598

IF CL1,615G2 THEN 5639

FOJs11=INT(COI,11/108)

FL.J:21=1

Jd=J+1

NEXT I

IF J=1 THEM 527@

J=J-1

5785 FOR L=t To J

T=329

Mi=1

FOR I=1 TO J

IF FLIs135T THEN 5745

T=F(1,11

G4=F[ 1,21

Mi=]

NEXT 1

IF Ki=1 THEM Szng

IF G=1 THEMN 5335

G2=ClG4,21+CL54, 31,18

M2=CL G4y 6 1-2156-J1%1812

M3=INT(M2/ 6 .

M2=M2-64M3+1

OUTPUT (15,S79@;3"

IF M?7=GZ THEN 5736

09=D9+1

IF CIG4,41=CIG4,16] THEN 5798

D9=D3+1

FORMAT F4.0)2F5.6,F9,1,2F5.5 -

gg ggG?:l]=C[G4;?] AND CLG4»41=CL5E4>18] AHD CLG4,51=
=D9+

TO "SM3IMEICIG4s 1 1352500 G4, 4 13000

I

NEW

Sy

GOTO 5859

G=CLG451]

M2=INT(G/ 180

M3=G-168%M2

G=CLG4,2]

GOSUE 6185

MS=21+Kz#3

OUTPUT (155545500 NSy MS+2 15 M2
D9=D3+2

FORMAT Fd4.@:FS.0,2F3. 8 2F5.8,FS. @
FCM1,11=338

5855 MEXT L

G

IF Ki=1 THEN S99
5880 PRINT

PRINT

K1=1

GOTO 5475

M7=8

GOSUB 6175 .
GOSUB 3088 N
IF Ji=1 THEM 5958
Ji=1

GOTO 5478

G2=CL G458 1+CL G4s 3115

PRINT

QUTPUT (15,5957 "FRON :
M7=G2

FORMAT F4.8sF9.1,2F6.8

GOTO 5760

M7=7

GOSUB 6168

PRINT "IMAGING DATA BASE PARAMETER CHAMGES: "
5975 PRINT

FOR I={ TQ 148

5985 IF CL181-1,61=41@8 THEN 5404

5999 NEXT I

PRINT "HO CHANGES MADE"

GOTO 6055

Mi=101-1 :

OUTPUT (15,5858 "MAS: CSCOMLS 7 4EM1 51140
OUTPUT (15,66505 "NOW: RECH,DT"ICIM1+ 1 +00M1.2 110

IF RBSCCUMIs 1 4CIMIs 21/ 1B-00 M1 7 1-CL M1+ 5071854 B. &5 THEF
D9=D9+{

PRINT

OUTPUT (15,6850 "WAS: CSEIML,
OUTPUT (15,56583 "NOW: RUNUF. RESCAN®$ 0T M1+ 3 10
IF ABS(COMI+31-COM1,310<H. 5 THEN &
D9=D9+1

FORMAT 2F2,2

M7=18

GUSUB 6175

FRINT "--2"

PRINT

"###APFROMIMATE UL COMMAHD MORD COUMT IS

B175
GOSUB saoa
IF 207128.5 THEM 1758
GOTO 48
GI=INT(G-19t4s
GZ=INT(G-19t2)-G1% z
G3=G-G1#1Atd~-G2s10t2
RETURN

PRINT

QUTPUT (15,61350"5
FORMAT F2.0:F4.8:F3
IF PL186:31=1 THEH

d

-
VO
©
@

CCG4s11] THEH 5795

IG3ICIG4 E1 00049415, "SCIGHs 5]

COG4s 1R25CIG4, 11 1]

EH30

RIBBON CABLE
ASSEMBLY

PRE-CUT
PRE-STRIPPED WIRE

i

o) .23
10

*MINIM'UM ORDER $25.00, SHIPPING CHARGE $1.00, N.Y. CITY AND STATE RESIDENTS ADD TAX

OK MACHINE AND TOOL CORPORATION

3455 CONNER STREET, BRONXg NEW YORK, N.Y. 10475 U.S.A.
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PHONE (212) 994-6600 TELEX NO. 125091

CIRCLE INQUIRY NO. 41
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Boards DO Something

CL2400
Real Time Clock

systems, inc.

$98—Kit $135—Assembled

e

If your system needs to know what time it is, our CL2400 is
the board for you. The present time in hours, minutes, and
seconds is always available for input, and is continuously
updated by the highly accurate 60 Hz power line frequency.
Need periodic interrupts? The CL2400 can do that, too, at any
of 6 rates. Reference manual with BASIC~and assembly
language software examples included.

PC3200
Power Control System

@ PC3232 $209—Kit

$360—Assm.
PC3216 $189—Kit $240—Assm.
PC3202 $39.50—Kit $52—Assm.

If your system needs on/off control of lights, motors,
appliances, etc., our PC3200 System components are for
you. Control boards allow one 1/0 port to control 32 (PC3232)
or 16 (PC3216) external Power Control Units, such as the
PC3202 which controls 120 VAC loads to 400 Watts. Optically
isolated, low voltage, current-limited control lines are
standard in this growing product line.
P.0. Box 516
La Canada, CA 91011
(213) 790-7957

systems, inc.
(formerly comptek)

CIRCLE INQUIRY NO. 6

€145 PRINT * WARNING UNROLLED REWISION”

6150 GOTO £1735

7

|
€170 PRINT "WARMING CHANGE IS HOT FIMAL®
TO M7

6560 Z[91=9

6585 DISP -"ENTER A BOOKEEPING COMMAWD";

6518 INPUT B#%

6515 IF B#[1,51="CLEAN" THEN 6719

€520 IF B$[1,41="TAPE" THEN 6545

6525 IF B#$[1,51="CARRY" THEN' 6535

6538 GOTO 48

6535 Z[71=1

6540 GOTO €558

6545 Z[71=0

6358 IF Z[91=0 AND F[136,21=1 THEM 6365

€555 PRINT "CHANGE IM WORK OR IMYALID MISSION. TAPE IMIT HOT AYAILABLE."
6560 GOTO 5585

6565 DISP "LOAD BLAMK TAFE AMD PRESS COMT/ENMEC.":

6378 3TOF

6575 IF ZI71»0.5 THEM 8&25
6535 REWIND

6599 WAIT 1@apo
6595 MARK 15309
6588 MARK 120080
6525 MARK 2151158
6618 REWIND

6615 WAIT 2099
6628 IF ZL71>8.5 THEH 6655

6625 MAT C=ZER

66339 MAT A=ZER

6535 AC11=1

6648 CL191,11=P[186:151

6545 CL101:51=P[ 125,61

66558 CL101541=P[136:7]

6651 CL181,71=P[ 126,191

€655 DISP "ENTER OP. HO.:AMD DATE AS MO.DAY,YR.";
6660 INPUT AL21+AC31:AL41sACS]

6665 AL6T=0

6678 DISP "ENTER 50L THIS TRPE";

6675 INPUT AL71

6680 IF 2[71¥8.5 THEH 719

6685 STORE DLATA @sA

6699 STORE IATR 1sP

6695 STORE  DATA 2:C

6700 REWIND

TO 48
6710 DISP “ENTER CLERNUP SOL"j
6715 INPUT M4
6728 DISP_"ENTER #:iS0LS.HR MN SC), BUMP™;
6725 INPUT 03,02,01,00
16=PC 186,81

o
N
N
@
———

61
6730 M4=M4-200
6731 I2=1 N
6732 IF 16#161 THEN 6735
6733 I6=16-1
6734 GOSUB 6320
g;3§ FgR 12=1 T0 Is
49 IF INTC(PL12,61/10675M4 THEN £768
6745 IF INT(PL12,31/10000)= T 754
2;46 GOSUE 6320 ’ 1 THEN 6730
4?7 16=16-1%(P[ 12,8 140>
€749 GOTO 6753 e

84 INTERFACE AGE

IF HO® YLSCOLE1s 71 ="iC0181:5 15" U L-CAM-REY"CL 181,41

6750 GOSUB 6305

6753 I2=I2-1

6754 IF 12=16 THEN £761
6760 NEXT I2

1 I3=144

6762 14=1

6765 FOR 12=103 TO 144

6770 IF INTCPL12y11/108)>M4 THEW 5780"
6772 IF INT(PL12:310=0 THEN &£730

6775 GOSUB 7000

6780 NEXT I2

6785 FOR 12=145 TO 186
6790 IF INTCPLI2511/188)>M4 THEN 6200
6792 IF INTCPL12,31)=0 THEN 6808
6795 GOSUB_ 7000
B MERT I2

1 PL186:81=18
GOTO 48

6305 SEND PLIZs61 TO E[1]

6308 04=08+INTC108%(FRACIEL 21/ 18835
6810 05=01+INT(EL21-1085+(04359)
6812 04=04-60%(04,53

6814 06=02+INT(1080%(FRACCEL 1 11880 ) )+(05353)
6815 05=05-60%¢05-59)

6816 07=03+INTCEL11/1083+(06523)
6817 06=06-24%(06:23)

6818 E[11=100#07+06

6819 E(21=100%05+04

6820 SEND E[11 T PLIE+1:6]

1 FOR I?=12 TO I6+1

S SEND PLI7+1,51 TO EL11]
6 SEND E[1]1 TD FLI7s61

@ NEXT I7

9 RETURN

9 FOR I7=IZ TO I3-1

S SEND PLIV+1,11 TO E[11]
@ SEND EC11 TO PLI7»11

S NEXT I7

7 12=12-1

@ RETURN
COM PIC1SE. 18101010111 121031 AIC 2421, VI[ 23]

"H¥

DIM BSCED 1 DSB8 1 ESIB0 1, FILF9: 10 1 RICIGL 11 15 UL 121, B30 26 1o ASC 1S ]

REWIND #5
TRAMSFER Y[ 11 TO A$

IF Z[71>8.5 THEH Toeo
2L7 1=
DISP “PLAH"3

IHFUT B3

F B$[1:31="5KY" THEH 75

IF B$[1,4]="LSERQ" THEM 3@8&
IF B$01,4]1="FORM" THEM 5588
IF B$01,3 USE" THEHW 1714
IF B$01,41="COHT" THEM 1570

IF B$01,41="STOP" THEM 2888

IF B$L1:2]1="RE" THEH 7289

GOTO 48

E$="ALLRECDCSRCECLR IREB HHCSURMONDCSRCE
B¥

DISP "REASOM"3
IHPUT @$01511]

d REM

DISP “"30L START, STOP";

INPUT Yi1,42

Wi=Y1-208

Wa=y2-289

FOR Y=145 TO 185
T1=INTC(PLV¥s11-188)
T3=IHTCPOY+1s11/106)

IF (T1yW2 OR T3<VY1) THEMW 1560

& D¥="RCE"

FOR I=3 TO 4

G1=3#1-2

IF D$01,21=E405G1,51+2] THEH 185
HEXT 1

Fa=@

T3=T3+24

T2=1

T4=2188

GOTO 285

IF T3>T1 THEM 137

5 T3=T3a+1

IF I=4 THEW 285
Fa=i

Ki=192

GOTD 215

Ki=144

Fa=2

T=T1/169

Ti=PL¥s11
T2=PLYy21
T3=PLV+1s11
T4=P[V+1,21

IF 2L71>8.5 THEH 39p
DISP_“TRAMS. MODE";
IHPUT D%

IF D$01,31=E$0G1:G1+2] THEH 328
NEXT L

GOTD 235

F3=L

DISP "PICT. CLASS";

INPUT D$

FOR L=6 TO 4
F4=(POS(E$s DS 11823

IF F4<-3 THEM 325

IF F4>0 THEN 35

F4=0

F1=0

DISP "PLOT?";

INPUT D$

IF D$C1511="H" THEN 393

Fi=1

IF FS<8.5 THEH 428
I3=INT((T3-T1+21.108)

IF (60#(T3-T3)+INT((T4-T2) 185
T5=T1

T4=T2

T2=T2+380

GOTO 405

T2=T4

T5=T3-13%10@

T4=T4+300

FOR I4=1 TO I2
T1=T5+180%(14-1)

T3=T1
IF F1=8 THEM S15

DISP "PLOTTER":

STOP

SCALE 0,368 -6, 221
LABEL (#51.3:1+0:8.67
G1=F2#3+29

5998 THEH 451

CYC FPRE PET"
"BEZBLUGRNREDSUHEE4UNDUNDEEL IR3IRZ IRIUNDEESSURCLE IRNEC"

9 FS=a
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450 GE=F3#3+1
455 GI=F453+14(F420)#3
460 PLOT 5:182,1

465
)
7S PLDT 5:?4:%0 SLG1sG1421 g )
9 LABEL (#3° CTEF[GL.GLI42 8 oo -
:ga LABEL (#3" PER WL"iPL186,1833" U L 5PL136, REW."SPLL2EsT]
1=1 THEM 385
WARHIMG UHROLLED REVWISION IH M oM

s —Ey -2
508 PLOT @y-g@s1
518 PLOT 36@s21%,

EN
§15 LDHUE 2990

i ﬂUTFUT " IMAGES BY "FEFLCE,G2+213" MODE OF"

FORMAT F4.@ 5] N
QUTPUT (15,¢ CUSL-TSPOLEEEDFT REV.UIPLLIEE.F]
S PRINT

IF P[l*b|*] 1 THEH 5]

FRINT "WARHIMG UMROLLED REYISION IH MISSTON®
FPRINT

H=a

SE=IHT(T1-108)

=

IF F3»l THEN tdz@
Ji

J3=| PE186:B]
FRINT "RECORDED IMAGIHG®

L=l2 1O J3

IF POLy1+J124T1 THEH 1368

IF PCLy1+J113T1 THEM €85

IF POL:2+4J1] <= T2 THEH 1389
IF PCLy1+J113T3 THEM 1368

IF PLL:1+J1 T3 THEM 7@

IF PLLs2+J115T4 THEM 1368

F S4=1 THEM 72%

FRINT " LIST TYFE CAM. START ENT! EFA TIME cMD.  BITS  DUR."
B [¥=D3+2
PREINT " HO. FIC. RZ. AZ. HE. sMIH Kigtg"
2@ Bas=

Mi=IHT (G- 18@)
735 M2=G-1@a#M1
(Lr2+J1]
758 GOSUE 1670

898 M7=G1l+G2
995 M8=G3
216 G=P[Ls181
815 GOSUB 1678
228 Hi=G2
825 Hz2=G3
839 GOTO 208
M7=8
40 H1=B
245 H2=
258 hS F[L!4]*19L4+P[L!J]
855 FOR I15=1 TO 1A
8EQ GE= INT\GifIQTf S=100
865 GE=GE-1@*INTIGE 18]
270 IF GE=0 THEH 1356
875 GE=GE+12% J44+PILs2155+155
859 MS=FIGEE]
885 ME=PLGE,9]
898 M2=PLGE«14]
895 B1=(PLGE:7 I+PLGE 31 180 #(2TA+15TS
988 G=P[MS,1]
965 GOZUB 1670
916 H3=G1
915 H4=G3
928 G=PLM5:2]
925 GOSUE 1679
938 H5=G3
935 HE=PLMS,31/1@
949 H7=P[MS;41/1@
945 H2=PLMS5,51
IF F4=8 THEN 1835
AND H4=

#J40

AHD HS=1 THEH 325
AND HS=1 THEN 10@%5
OR H4=3 OR H4=13)
AMD HS#1 THEM 1825
5 AND AND HS5#1 THEN 1825
$9=(H4=1 OR H4=9;

4=9)
985 IF F4=4 AND 39=8 AND HS=1 THEN 1815
998 GOTO 1345
995 H9=15

1008 GOTO 1@285
1805 H9=1¢
1819 GOTO 1985
1015 H9=17
1828 GOTO 1035
H9=H4

1830 GOTO 1085

10235 IF HS=1 THEHM 1@Sa
1840 H9=H4

1645 GOTO 1835

1850 IF H4=1 THEN 1a7a
1855 IF H4=3 THEN 18%q
1868 H9=17

1865 GOTO 1885

1878 H9=15

1875 GOTO 198S

1680 H9=1¢

1085 K1=0.84

1898 IF HS<3 THEN 1108
1095 K1=8.12

1180 IF H4=8 OR H4=5 0F H4=2 OF Hé=13 THEH 1120
1185 IF HS#2 AHD HS#d THEH 1120

1118 HB8=H8-5,¢

1115 GOTO 1130

1120 IF HS=2 OR HS=a THEH 1139

1125 Hg=HZ+5.¢

1138 IF J1=8 THEH 1145

1135 Bl=tH7-HE #3413, K1+ 250+1575@HZ s » ' H

86 INTERFACE AGE

H1#(FL 1991 J+4F0 1A . 1189 +PL

h

311880

U S © DM =0 IHTCT1-1807+280
HU;;S¥ éi;i. 1aax+2833 " PER YL"iP[ 128,101
FORMAT F4.8

1137 IF H3>@ THEH 1148

1138 B1=(2.SE+85)#(1+INTIELA 1, S2E+AS 1)

1139 GOTO 1145

1148 B1=B1+M7#275208

1145 B2=RB2+B1

1149 Di=M7*17.5

1158 Di=(H7-HE) #3413

1151 IF J1>t THEH 11

1152 D1=B1/(250+H3+15750)

1155 B3=B3+B1

1160 IF M1=82 THEH 123%

1165 IF ?1 1 THEN 1135
S4=

1175 S1=1

1188 GOTO 1219

1185 FRINT "

1198 QUTPUT (1511953 CB2-E1)-1816
1195 FORMAT F7,2

120689 FRINT

1285 B3=B1

1219 PRINT "IMAGES 0OH S0L"§M1+208
1215 D9=D3+4

STTOEHI =K1 +H1#(PL 19@, 1 1+FL 14

TOTAL BITS THIS MODE-S0OL: "3

1235 H9=3#H9+1
1237 PRT-ALL &
1238 G4=PI[MTs11]
1229 QUTPUT (15s1

SEHE CiBSLHR HI+2 JIHETHESHT S B MZS "t " S M3INSiE1/ 18163 DL
THEM 1244
ERSOH"§

51
GATH: "THT OGR4 1800 - IHT (G4 1At4) 5 155"

1258 FDRNHT F4.mFe
1255 IF J1=8 THEH
12€@ IF H3>0 THEM
1265 PRINT "HOTICE: ORDED IMAGIMG WITH LOW DATA RATE: DSt MODE -ONLY."
1278 D2=PLLsE1%1@14+PL[LsT]

1275 IF D2>D3 THEM 1255
1288 PRINT "WARMNIMG: RE
1225 D2=D2+4@%INTD1+4

@

ZFT L FF 1 FE. B F3. 8 Fa, By F2, 2, F2. 2

DED IMAGES MITH OVERLAFING TIMES. ™
01+01+48

1296 IF J4=8 AND THEN 1319

1308 -IF J4=1 AND H3=@ THEM 1328

1385 GOTO 1325

1318 PRINT "WARMING: DCS IMAGE WITH HIGH DATA RATE CHMD,"
1315 GOTO 1385

1328 PRINT "WARMING: RCE IMAGE WITH LOW DATA RATE CMD.*
1325 IF B1r(HP-HE»#3413/K1 THEM 1325

1327 Jo9=1

1338 PRINT “MOTICE: DCS<RCE IMAGE WITH DUR.<AZ. SCAN TIME"
1335 IF Fi=8 THEM 1345

1337 IF Ji1»1 OR J3<@.5 THEM 1344

1338 H7=HE+B1#K1/3413

1348 GOSUB 1535

1345 IF Ji1=5 THEM 1355

1358 MEXT IS

1355 s4=1

1368 MEXT L

T1365 IF Si=1 THEH 1394

1378 PRINT “HO PICTURES FOUHD WITH DESIRED CHARACTERISTIC
1375 D3=D3+2

1328 PRINT

1385 PRINT

1338 PRINT

1395 D3=D3+2

1488 PRINT "

1485 OUTPUT 015, 11950B2/ 1016
1418 N7=4

1415 FDSEE 1639

TOTAL BITS THIS MODE:“;

1425

1428

1435 IF J
1448 J1=8
1445 J4=0
1450 J3=144

1455 Je2=1@3

1468 PRINT "DCS IMAGIMG"
1455 FRINT

1478 GOTO £35

1475 IF J1=8 THEH 1525
1428 GOTO 1448

1455 IF J1=8 THEM 1535
1498 11=8

J2=145 -
1565 13=135
1518 PRINT "RCE IMARGING"
1515 PRINT
1528 GOTO 635
1525 IF Jd=1 THEM 1535
1538 GOTO 1499
1535 M7=55-D3
1548 GOSUE 1630
1545 GOSUB 206
1556 IF F5{0.5 THEM 1558
1555 HEXT 14
156G NEXT v
1565 GOTO 35
157@ REM
1588 LORD #5:8
1535 SCALE -5.5:354.5:8:219.5
1590 LABEL (%11.5,118:8.5)
1595 OFFSET ©)66.75
1688 IF M631.1 THEN 1619
1605 OFFSET 4,178.82
1610 S4=16.12
1615 IF HS=2 THEM 1625
1628 54=38.72
1625 PLOT HEsHB+545 1
1630 PLOT HEsHS+34,2
1635 PLOT H7yHB+34,2
1640 PLOT H7)Hg-54,2
1645 PLOT H6)Hg-S4,2
1658 PLOT H6»HB+54, 2
1655 CPLOT @.12,-1.1
1660 LABEL (#)M5
1665 RETURN

G1=INT(G-10006)

2=INT(G/100)~100%G
1680 G3=G-G1#1000@-52+198
1685 RETURN
1698 FOR K=1 T0O M7

INT

1710 MAT F=ZER

1712 M4=P[ 186,231

1715 FOR J=1 TO 3

1720 FOR I=1 TO 54

1725 MS=I+(J-13%54

1738 IF M5>M4 THEM 17€d
1735 G=P[M5,81]

1749 GOsSUB 1670
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1745 FLIsJ1=62

2045 NEXT 1
1750 NEXT I 2850 GOTO 2135
1755 NEXT J 2855 H4=49
1768 FOR J=4 TO 5 2056 MS=1

1761 FOR I1=8 To 2&

1762 M5=J%21+1+19

1763 1F MS5>144 THEN 1775

1764 FOR K=4 TO 5

1765 IF PLMSsK1=8 THEM 1759
1766 M4=155+E+PIMS, 3 1+PL M5, K ]
1767 K1=1%2+K-3

2060 IF I>176 AND I<188 THEM 2875
2065 IF 17182 THEN 2&7sS

2070 H4=45

2875 FOR J=6 TO 11

2080 FOR I=1 TO 42

2085 IF L#FLIsJ] THEW 2125

2090 H1=97+INTC(I-13/6)+J%3

1768 FIK1)JI=P[Md4,6] 2895 IF H1:186 THEM 2135
1769 NEXT K 21208 GOsSUB 2z22

1770 NEXT 1 2125 NEXT I

1771 NEXT J 2138 HEXT J

17?5 FOR J=6 TO 11 2135 GOSUB 2275

1788 FOR 1=0 TO 7 2140 PRINT

1785 MS=J#8+1+97 2145 HEKT L

1798 IF MS>18¢ THEM 1860 2146 IF H>S@ DR N<4 THEN 215@
1795 H1=PLM5s4 1#1045+PI NS, 5] 2147 M7=54-H

1808 IF H1=0 THEM 1850 2148 GOSUB 1539

1885 K1=0 2158

IF 2071>8.5 THEN 288@
2155 GOTO 35 -
2160 GOSUB saeg
M7=4
2170 GOSUB 1599
2175 QUTPUT ¢15:2185)°LIST OF THE ORDER OF USE OF EACH COMMFMD IN MISSION";

2188 QUTPUT (15,21853" VL"iP[186,161;" UsL"iPLIBES615 "y REY. "iPL1BE,71
2185 FORMAT F2.08:F4.6:F3.8

1818 FOR k=@ TO 9

1815 GE=INT(H1/1BtK).

1820 G6=G6-INT(GE 16410

1825 IF G6=8 THEN 1845

1830 Ki=K1+1

1835 Md=167+65PLNS, 31455

1848 FL6#I+K1s.13=PL M1 6]
NEXT K

1845 2190 IF PL18€%91=1 THEN 2288
1850 NEXT. I 2195 PRINT "WARNING: UNROLLED REYISION IH MISSION,"
1855 NEXT J 22080 PRINT
1868 N=0 22085 PRINT
1862 E$="ALLRECICSRCEALLCLR IREE MHCMDHICSRCE CYC PRE PET" 2218 PRINT " CMD. MODE CAM. 5Ol HE.TMIN.  #2R2."
1865 GOSUB 21€m 2215 PRINT
1878 FOR L=1 TD 93 2228 RETURN
1871 H9=PLL,y2)~18%INTCFLLy 21/ 1@} 2222 M4=PIM5:3]
1872 H?=(P[Ly4J—P[L,S])/(lB*(l+2é(H?=3))) 2225 G=P[H1:;H21
1875 FOR J=1 TO 3 2230 M1=IMT(G~188)
1882 FOR I=1 TO 54 2235 M2=G-108%M1
1885. IF L#FC1+.J]1 THEM 1915 2245 G=PLH1sH2+11
1398 Hi=I+54%CJ-1) 2258 GOSUB 1670
1895 Hz=¢ 2255 IF H2<5 THEN 2265
1908 H3=4 2260 M4=PLH1»31-165INT(PIH1,51/19)
1985 H4=d4*INTCPLH1:31 100803 +37 2265 QUTPUT ¢15,227@3L3" ";E$[H3;H3+2J;E$[H4;H4+3J§M45M1+283iﬁ2i"="5G2iH?
191@ Gosue 2zzs 2278 FORMAT F3.8,F5.0:F6.84F7.0,F3,3:F9, 2
1915 NEXT 1 2275 N=N+1
1928 NEXT J 2280 IF N(54 THEM 2385
1925 Ha=1 2285 N=8
1938 FOR I=162 TO 1g% 2299 M7=4
1935 IF L=PLI:5] THEN 1958 2295 GOSUB 1839
1940 NEXT 1 2308 GOSUB 2169
1945 GOTO 2028 2385 RETURM
i 195@ H3=7 2380 STOP
1952 MS=1 3600 D$[1,661="TEL.CMD,s IMGRTs DCEsRCEy IMGs  #DLPAR, #RLFAR s RUNUP, RESCAN RSCN. D
1955 H4=45 3605 D$LE7,751=",
1960 IF I=162 OR I=1 THEH 1378& 3919 E$="0123456789A0DDEL"
1965 H4=49 3815 IF 2[91<D.5 THEH 2826
1970 FOR J=4 TD S 3028 PRINT "CHANGE IN WORK. LSEQ IS HOT RYARILABLE."
1975 FOR I=1 T0 42 3825 GOTO 35
1980 IF L#FLI,J1 THEH Zezm 36830 IF 207139.5 THEH 3055
1985 H1=J#2+INT((I-13-2)495 3835 DISP "PRESEMT CHAMGE";
1998 IF Hi>144 THEN 20830 3048 INPUT
2015 GOSUB 2222 "Y" THEW 2855
2020 NEXT I 3858 DISP "DESTINATION REW"j
2025 NEXT J 3855 INPUT G
2030 H3=19 3060 LORD DATA G+2,C

2035 FOR I=174 TO 135

3065 MRT R=ZER
2848 1F L=P[I:£1 THEN 2855

3066 RL101,51=C[101,5]
3078 IF 2071(0.5 THEN 3096

=Field Engineers mSoftware Specialists
u sa.les Pl‘ OfeSSionals The industry’s leading sta/te-of-the-art mini-

computer manufacturer needs state-of-the-art people in openings nationwide.

Digital Equipment Corporation is where the action is for career oriented, fast moving Field Engineers, Software Specialists and
Sales Professionals. We're looking for people with the following backgrounds in these areas:

(] (] . .
Field Engmeers experienced in one or more of these areas:

¢ CPU troubleshooting and repair
e Core and semiconductor memory
o Peripheral fault isolation and diagnostics

Software Specialists experienced in one or more of these areas:

o Real time, event-driven application

o Operating system design and modification
e RSX 11, RSTS/E, TOPS 10

e Business application design

e Cobol, Assembly, Fortran -

‘ [ ] .
Sales Professionals solid track record of success in computer sales
in any of the following:
e Industrial-Telecommunications-Graphic arts-Large Computers
-Laboratory-Education-Banking-Insurance Terminals-Brokerage -Commercial
Career opportunities and job satisfaction can be yours by taking a step in the right direction. Send

your resume today to: Bob Eldridge, Dept. K8, Digital Equipment Corporation, 122-1 Parker Street,
Maynard, Mass. 01754. We are an equal opportunjty employer, m/f.

digital equipment corporation

“See us at the Holiday Inn, Atlantic City. Our
representatives will be interviewing August 27 & 28.”
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1!
¢ 3875 IF Z[71C1.5 THEN 3120 3770 IF H2>8.5 THEN 3810 3945 G=1
i 3088 G=2[71- 1 3775 G1=CLH3,61-3168 3958 ULE=124UL 4 145565 (3-1 )
1 3885 GOTO 3115 3780 UL11=INT(G1/6) 3955 UL71=5%U[41-4 )
i 3099 DISP ”SOURCEO“' 3785 He=1 3968 GOSUB 3989
1 3895 INPUT B 3790 GOSUE 3988 3962 IF H?=€ THEN 39¢ |
i 3108 IF BS(l:lJ-“N‘ THEN 3128 3795 H7= 3963 BSLY1,v11="5" |
1 3105 DISP "REV OF S0URCE"; 3808 PRINT " "IT$0 38,48 15830 1,71 ] 3965 IF H28.5 THEN 3880 |
4 2118 INPUT 3805 GOTO 23329 3970 PRINT “FRUH "iD$091 1615301, Y11 il
; 3115 LOAD nnrn G+241R 3810 G1=RtH4,6J-alss 3975 GOTO 383 |
i 3120 cosua 8800 3815 GOTO 378@ 3980 v i
i 3125 M7=4 3820 UL{1=G1-g*UL11+1 3985 FDR I1=1 TQ H7 g
| 3130 cosus 5485 3825 IF H1>8.S THEN 3928 3990 Yi=v1+y |
i 3135 D9=7 3838 UL21=CLH3,1] 3995 IF ULI113-5.05 THEN 4p1e it
] 3148 FOR I=1 TO 4 3835 UL3 1= ccH3,21+C[H3,3J/1a 4808 BSLY1,Y)l="-" I
3145 Gi=I*1000 3840 UL41=CLH3,4 4005 Yi=Y1+1 i
giga 52=G1#609 gs;g UE?]-C[HS:S] :g{g :é gB U] i
S J=0 855 G= S J+280%C(11=1 AND (HP=1 QR =7 = =1 i
3168 FOR L=1 T0 CC 181,51 3868 ULEI=12+UL 4 145464 (3-1) 4020 IF M8<8.05 THEN 4125 HT=TY AND G128 OF G1=1)) i
3165 IF CILy61<GL OR CILsE15G2 THEM 3185 3865 UL?1=5+UC41-4 . 4025 i
3178 J=J+1 38706 GOSUB 3988 40830 IF 10*M8-INT(ME3%16<q, S THEN 4845 i
3175 FLJy1 3= C[L;s] 3872 IF H7=6 THEN 3875 4035 M2=1 I
3188 FLJy21= 3873 BSLY1)Y11="%" 4848 FOR Ki=1 TQ 5 |
3185 NEXT L 3875 IF H1>8.5 THEN 3980 4045 IF M2<8.5 AND K134 THEN 4185 [
3190 IF J=g THEN 3340 388@ PRINT "~ "iD$[9,1515B$01s¥11 4050 G-INT<M8/184<4 ~K13) il
3195 FOR L=t 3885 PRINT 4055 G=G-10%INT(G/19) |
3200 FOR K= m R[lal,u] 3890 D9=D9+3 4860 IF M2<8.5 OR K1<5 THEN 4975 ;
3205 IF FILs11=RIKs€]1 THEN 3248 3895 RETURN 4065 BSLY1,Y11="," fi
3210 NEXT K 3980 PRINT " TO "iD$[9:151iB$01s1] 4070 Yi=Yi+1 118
3215 H2=p 3985 PRINT 4075 IF G<e 5 AND MI<1 AND Ki<4,S THEH 4188 it
32208 Hi=g¢ 3510 D9=DI+4 4880 G=G+ a
3225 H3=F[L,2 3915 RETURN 4885 BS[YI»Yl] SE$IGIG]
3230 cosua I DF 344553720, 3778, 4148 3920 UL21=RL[H4y11 4099 Mi=1 i
3235 GUT 3925 UL31=R[H4»21+R[H4:31/10 4095 Y1=Y1+y ih
3240 M e . 3930 UL41=REH4, 4] i
3245 FOR J=1 T0 5 3935 ULSI=RLH4,51 i
3250 IF CLFIL;21).J1=RIKsJ] THEM 3260 |
3255 Mi=1 . i
3268 NEXT J i
3265 IF Mi=g THEN 3295
3270 H1=1
3275 H2=g
3280 H3=F[Lv2] i
3285 Hd=K
3298 cusus 1 OF 2445,3720,3770, 4140 i
3295 RIK)61=a il
3300 NEXT L it
! 3385 D9=D9+4 ’ il
3310 M7=4 ) i
3315 GOSUB 5525
3320 IF D9<65 THEM 334@ !
3325 D9=7 ®
3338 GOSUB 8@8a <

3335 GOSUB 5485
3348 NEXT I
3345 M7=65-D9
335@ GOSUB 5525
3355 GOSUB 808&
3360 GOSUB 5410
3365 D9=7
3370 FOR I=1 TO 4
3375 M5=1+1006
3380 M6=M5+606
3385 FOR K={ T0 R[181,5]
3398 IF RIKs€1<MS OR RLKs£1:ME THEH 3415
3395 Hi={
{ 3408 H2=1
g 3405 Hd=K
3418 GOSUB I OF 2445,2720,3779, 4148
3415 NEXT K
3428 MEXT I
3425 M7=65-D9
3430 GOSUB 5525
2435 GOSUB 805
3448 GOTO 4485
3445 IF H1>8.5 THEN Zg@sS
2450 M1=p
3455 FOR Ki=1 TO §
3460 IF C[H3;hl] COHZsK1+6] THEN 3470
2465 Mi=
2470 NE<T K1
3475 IF M1>0.5 THEM 3455
3480 RETURN
3485 H7=10
3490 D9=DI+1
: 3495 G=C[H3,1]
S 3500 GOSUB 5545
Y 3565 UL11=CLH2,51-1060
3518 UL23=G2
3515 UL31=G1
3520 UC41=G3
3525 G=CLH3,2]
3530 GOSUB 5545
3535 UL51=G3

'New, complete Breadboarding/ Interfacing Station.
Only $241.50!

And to top it off, monitor the
buss with LED or 7 segment
displays, add an LR-6/K LED
indicator outboard — 4
individual LED’s with driving
circuits ($10.00 each). And
LR-4/K seven segment display
outboard with driver/decoder
($19.00 each).

We took our economy
Breadbox IV kit and did a
complete design number on
it...to add accessories and
give you far more hardware
for the buck.

For example: It plugs directly
into your Altair/Imsai buss
without special adapters . . .
Gives you almost 3,000
connections for bread-
boarding . .. Power supplies
(+5& +/-15V) builtin ...
Available in kit or assembled
format. All that for just $241.50

each in kit form.
| [

E&L INSTRUMENTS, INC.
61 First Street, Derby, Conn. 06418

3565 hOSUB 3928

2378 IF H150.5 THEMW 3535

3575 PRINT “ID$L1vS1EBE0 1L
3538 RETURH

3385 PRINT " TO "5D$[1s813B$01:71)
3598 FRINT

3595 D9=D3+1

3600 RETURH

3685 H7=18

3610 D9=D9+1

3615 G=R[H4,1]

3628 GOSUB 5545

3625 UL1I=RLH4+€1-1890

3630 UL21=G2

3635 UL31=G1

3840 UL41=G3

3545 G=R[H4,2]

3556 LOSUB 5545

So bug out to your local
computer store now and save
substantial bread on this E&L
deal. Or write us for the
store nearest you.

*Suggested resale price (U.S.A)).
Dealer inquiries invited.

UC8I=RL[H4, 3118
3675 UL9I=RCH4 4113
23620 UL 19 1=R[H4,51]
3685 GOSUB 393m
3698 IF H2¢@.5 THEH 2785
3695 PRINT " “iD$[1,31iB$01,71]
. 37008 RETURN
: 2785 PRINT
5 3718 PRINT “FROM "5 D$01,231iB$0 1,71 ]
= 3715 GOTO 2425
3720 IF H25@.5 THEM 3vEl
3725 G1=ClH3,61-215¢
3730 UL1l= INT'L]/S;

3735 Hr=1 (203) 735-8774 Telex No. 96 3536
e Hpag® 3980 “See us at Booth 133 in Atlantic City”
3758 PRINT * "iDEL29s3715ES01,51]

3755 GOTO 3329
3768 G1=R[H4,61-215¢
3765 GOTO 3739
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16K Static RAM

IMSAI/Altair/Z-80 compatible
100% tested IC's
4K low-power static RAMs; no refresh
Each 4K addressable to any 4K slot
" Fully buffered bus
Low-power Schottky TTL's
Gold-plated contacts; solder mask
Low-profile sockets for all chips

Kit *365%
Assembled *450%

MasterCharge and BankAmericard tele-
phone orders welcome. All orders shipped
on a first-come basis. No C.0.D.’s. Cali-
fornia residents add 6% sales tax. Orders
shipped prepaid. ‘

"VW/ANDENBERG DATA PRODUCTS

P.0. BOX 2507

SANTA MARIA, CA 93454 805/937-7951

CIRCLE INQUIRY NO. 56

NEXT K1

BSLY1,Y11="y" .
@ NEXT It

Yi=vi-1

RETURN

BSLY1,Y1+11="a,"

Yi=Y1+1

GOTO 4110

H7=1

IF Hi=1 AND HZ=1 THEM 4Z1@

IF H1=1 AND H2=& THEH 4279

IF COH3y 1 I+CIH3s21-19=CIH3y 7 I+CIHZ, 2118 THEM 4275

UC11=CCH3, 1 1+C0H3, 21719

GOsSUB 3989

IF H1>8.5 THEM 4135

PRINT "IDELEB BT IIBE01,1]

D3=D3+2

PRINT

GOTO 4275

PRINT * TO "iD$le0s

ETHEF(1:Y1]

E =ROH4: T I+RIH4: 21718 THEH 4275
UL 11=R[H4,1I+R[H4, 2110

GOsSUB 3930

IF H1>8.5 THEH 4258

PRINT FDSLEMET IIBS0 1Y

“iDF(EBETITES( 1,41 ]

D9=D5+3

GOTG 4168

IF CLH3s1I+CTH3+21/1@4RIHS, 1 4RI H4: 21-18 THEN 4215
IF Hi=1 AND H2=1 THEN 4340

IF Hi=1 AND H2=0 THEN 4395

IF CLH3:31=CLH3,91 THEN 4408

UL 1 1=CLH3,31/108

G0SUB 3988

IF H1>8.5 THEN 4329

PRINT "3DSL47SI B 1a71]

Gl
TO "3D$L47,5915B3012411]

D9=D9+3

GOTO 4490

IF RCH4y31=R{H4s31 THEN 4482
UC11=R[H4,31/180

GOsSUB 3989

IF H1>8.5 THEH 4375

PRINT * “3DS047,531iBE0 1,1 ]
D9=D9+1

GOTO 4409
PRINT "FROM "3
PRINT

D9=D9+3 -
GOTO 4290

IF CLH3,314R[H4,2] THEN 4345
RETURN

D9=7

GOSUB 54508

FOR I=1 TO 3

MS=3999+1%1900
M6=500+(1>2) %500

FOR K=0 TO 1

M3=MF+KiME

M

J=0

DE[47,5915B%0 1,711

FOR L=1 TO CC181,561]

IF CCLy81<M3 OR CLLs€1>M4 THEN 4475
J=J+t

FLJsy11=CILs61

F[JvZ] L

EXT L
IF J=8 THEN 4720
FOR L=1 TO
H3=F[L,2
IF K>8.5 THEH 4685
FOR Li=1 TO RC161,61
IF RIL1yEXKMS OR RIL1:61>MS+18 THEH 4515
IF R[Ll)l] CLH3s11 AND RCL1:21=CCH3,2] THEM 4555

IF K(B S THEH 4685
Hi=I#4+13

D9=D9+1

H2=K#3+11

GOSUB 4925

PRINT E$LH2,H2+215"
GOTO 4670 '

FOR L2=3 Ti

IF R[L11L2]ﬁC[H3:L°] THEM 4525
NEXT L2

IF K>8.5 THEN 4598

R(L1,51=0

GOTO 4679

"$DSLHLsH1+31iB30 1,711

2 ;glg; “POSSIBLE BRD DATA"SCILy»613CILs103CIL2500L,3CILY425C0LS]

GOTO 46?9

M3=MS+ME

M4=M3+10

FOR Li=1 TO RL181,61]

IF RIL1sEIKM3 OR ROL1,€E1XM4 THEM 4539

IF R[Li:l] =CUH3s 11 AND ROL1:21=CCH3521 THEN 46435

IF K>8.5 THEM 4588

GOTO 4525

FOR L2=3 TO §

IF RIL1;L2J¥CCH3,L21 THEN 4525
NEXT L2

IF K<8.5 THEH 4598
RCL1,61=0

NEXT L

M7=4

GOSUB 5525

D9=D9+4
IF D9<58 THEN 4720
S D9=?

9 M7=4
GOSUB 5525

GOSUB 8@8a
GOSUB 5460

M?7=61-09
GOSUB 5525
GOSUB 8880
D9=7

GO;UB 5435
FOR I=1 TO 3

M3=580

IF 143 THEH 4775

M3=10008

FOR K=8 TO 1

M5=3999+1#1BBA+K =13

Me=M5+1@

J=0

Hi=1%4+13

H2=K#3+11

FOR L=1 TO RL181:+€]

IF RIL,EKMS OR R[L:S])M‘ THEM 4235
GOsSUB 5215

PRINT E$[H2:H2+215"
D9=D3+1

J=J+1

NEXT L

IF J=0 THEN 4358
D9=D9+4

"SDFLHLIsHI+31TE$0 1.1 ]

0 M7=4
GOSUB 5525

NEXT K
NEXT 1
M7=61-19
GOSUB 5525

. GOSUB 8@aa

IF 2071<0.5 THEH 25
F5=1

F4=0
F3=0
Fl 1
T1 186*?[148;&]
T2=
T3= T1+809
T4=0
GOTO 75
G=CLH3,11]
11=INT(G- 1883

21=G-108%U01]
G=C[H3,21]

GOSUB 5545 -

ur31=G2

UL 41=G3

IF CLH3,51<&39% THEN S115
G=CLH3,31

GOSUB 5545

[Us-BEI]

ucel=ia

ur?71=G3

H7=7

Gosue 39za

Yi=Yi+1

G=CLH3,41

GOSUB 5545

IF G1<@.5 THEM Sa3g
BSIY1+1,Y1+51="CALL:"
Y1=Y1+5

IF G2<8.5 THEH 5458
BSLY1+1,¥1+51="CALZ, "
¥1=Y145

IF G3<8.5 THEM
BELY1+1,Y1+45]=
Y1=Y1+5
G=C(H2,51]
GOSUB 55435
IF G24@.5 THEHM Sa%@
E$LY1+1s Y147 I="RESCAN, "
f1=Y1+7

IF G3<8.5 THEMN 5185
BSLY1+41,Y1+51="DUST,"
Y1=Y1+5

Yi=vi-1

RETURN

7=1

GOSUB 3989

BSLYL+1s Y1+1BI="y 5y %%y 55, "
H?7=2

ur11=0

cc
s
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5 QUTPUT

UL21=C0HE, 3]
Yi=Y1+10

GOSUB 3935

Y1=Y1+]
BSLYL+15 Y143 0="55, "
PI=Y1+3

G=CLH3+4 151015400 H3, 51
FOR K1=0 70 15
GL=INT (G 181
G1=G1-185INT
IF Gi=d THEN 5200

BSLY1+15 Y143 0="RTI"

GI=Gl+l

BELV1+4: 1144 1=E$0G1,G1]

Y1=Y1+5

BSLY1,Y11="y "

HEXT K1

Yi=vi-1

RETURN

G=RCL:1]

UL I=INT (G 100

UL21=G-106200 1]

G=RCL,2] .
GOSUE 5545 e
UL31=62
Ur41=63

IF RIL, 516933
G=RCLs3]
GOSUB 5545

uLs 3=1
LLE1=52

L7 1=G3

GOsLE 3988
Y1=71+]
G=RCL,41
GOSUE 5545

THEN 5383

b

IF G1<B.5 THEM 5325
BECY1+1sY1+51="CALL, "
Y1=Y1+5

IF G24B.5 THEH 5248
BE[Y1+1+¥Y1+5]="CAL2, "
Y1=1+5

IF G3<8.5 THEM 5355
BECY1+1:Y1+51="STOW, "
1= 1+5

G=RLLs5]

GOTO Sa87p

H7=1

GOSUE 3934
BELY1+1, Y 1+1B)=" s 52y 55, 55, "
H7=2

UC1l1=5

UL21=R{Ls31
Yi=Yi+1@

GOSUB 3985

Y1=Y1+q
BELY1+1a Y143 I=" %3, "

5 1=V 143

G=R[Ly4 1#10t5+RILs 51

GOTO 5155 N

M7=4

GOSUB 5525

PRINT "REMOYE CARDS FOR LSE® TRELE CHRNGES. "
PRINT

GOTO 5585
M7=4

GOSUB 5525

PRINT "REMOVE CARDS FOR LZEQ. MSET CHAMGES"
PRINT

GOTO S585

M7=4

GOSUB 5525

PRINT “INSERT CARDS FOR LSEQ MSET CHANGES"
PRINT

GOTO 5505

M7=4

GOSUB 5525

PRINT

PRINT

ouUTPUT
QUTPUT
OUTPUT

"INSERT CARDS FOR LSE@ TABLF MHANGER"

(15,5
{15, 5

H LSEQ CHAMGE BASE OF WLUSEOIELPIEROLA1,S 18" U L-CAM-"3
EV."SRL161, 4 T0 MAKE™
k T THE CHAHGE OF WLUSCL181, 715001815515
€15, 55210 UsL-CAM-REY. L0181, 41
FORMAT F2.0:F4.8,F3. 0
FORMAT 2F3.8
FOR K3=1 TO M7
FRINT
NEXT K3
RETURH
G1=INT (G- 18058
G2=INT(G- A0~ 1BE%G]
G3=0-19800%61- 10052
RETURN
LOAD #S:5
GOSUE 8a6a
FOR K=1 TO 8
PRINT
HEXT K
IF 2031=1 THEM 71za
LOAD  DATA @:A
EBEEP
DISP "EMTER S0L 0OF THIS TRFE";
INPUT M1
OUTPUT (1571885 "REVISION TRELE FOR THE zoOL"iM1s
FORMAT 2F4.4
GOTO Vigq
PRINT "REYISION TRELE FOR THE TAPE OH MHICH"
OUTPUT (15:7158)"THE CHAMGE FILE FOR SOL"FCO101+518" REY. "5CL161.41;
OUTPUT (15:7158:" RESIDESZ. "

TRFE: "

N
FRINT " REY.MO. soL IATE OFERATOR"
PRINT MI-DAY-YERR"
FRIWT
FOR I=1 TO AC11
OUTPUT (15,7 BJH[I*E]}H[I*6+1]SHEI*S—?];"~";H[I+6-EJ§"-"?HEI#E-IJ;H[I§6—4]
FORMAT 2F5.8,2F2.0,F7. 0
HEXT 1
M?=52-AC11
GOSLE 5525

GOSUE 3889

IF 207128.5 THEM 171@
GOTO 35
PRINT "~
FRINT

RETURM
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SC/MP USERS

EXPAND YOUR SC/MP KIT CAPABILITIES —
(Or your SC/MP Kit with Keyboard)

WITH OUR MOTHERBOARD KIT

Plug your SC/MP kit into our
MOTHERBOARD KIT and have a
development system capable of
addressing 64,000 bytes of
memory. The following fully buf-
fered /0 lines are also provided: 8
bit data 1/0, BRDS, BWDS, BADS,
BFLGO, BLFG1, BLFG2, BSOUT,
L READ, FETCH, DELAY, HALT,

MEMRDY, RUN, ENCPU, BSIN,
ASENSE, and BSENSE. The MOTHERBOARD KIT assigns ad-
dresses 0 to FFF for the system. The user then has available ad-
dresses 1000 to FFFF. The MOTH ERBOARD KIT provides one ex-
panded output. Requires modification to SC/MP kit.

Also available is our MOTHERBOARD EXTENDERKIT. It includes
a plug (to be installed on MOTHERBOARD) and a circuit board
which provides the capability of adding 5 additional plugs (addi-
tional plugs must be ordered separatelyl. This board may also be
used as a vertical extender board for card accessibility during
trouble shooting.

/
/

MOTHERBOARD KIT $99.00 each
MOTHERBOARD EXTENDER KIT $25.00 each
72pin plug (for use with Extender Kit) $ 5.00 each

Delivery 4 to 6 weeks — Add $2.00 postage and handling. Califor-
nia residents add 6% sales tax. Send orders to:

BW WARD ENTERPRISES
P.O. BOX 8122, LONG BEACH, CALIFORNIA 90808
Write for further information.
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CIRCLE INQUIRY NO. 3

PLUG INTO OUR
QUIET MOTHER

12 SLOT MOTHER BOARD

$100 DESIGN

FULL GROUND PLANE ON ONE SIDE

RC NETWORK TERMINATION ON

EVERY LINE EXCEPT POWER AND GROUND

KLUGE AREA
STRONG 1/16™ THICK DOUBLE SIDED BOARD

BARE BOARD $35 KIT $85
FULLY ASSEMBLED & TESTED $100

SEE AT YOUR LOCAL COMPUTER SHOP
OR WRITE FOR INFORMATION

WAMECO INC [wmly,',,c

3107 LANEVIEW DR )
™

X% KXX¥

SAN JOSE, CA. 95102
DEALER INQUIRIES INVITED

CIRCLE INQUIRY NO. 58 INTERFACE AGE 93

/




