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NOTICE
PORTIONS OF THIS lEPORI tlEIE.}EIIPILEl!
i3 Wéen renroduced from e vt ::’I::ll

eouy to permit the broadest possihle
ABSTRACIIHY.

An Adaptive Intrusion Data System {(AIDS) was developed to collect data from
intrusion alarm sensors ag part of an evaluation system 10 improve sensor
performance, A[DS {s a unique digital data compression, storage, and
formatting system. It also incorporates a capability for video selection and
recording for assessment of the senaors monitored by the system. The
Bystem I8 software reprog-ammable to numerous cenfigurations that may be
utilized for the collection of environmental, bi-metal, analog, and video
data, This mamual covers the procedures for opersting AIDS. Inatructions
are given to guide the operator in scftware programming and econtrol np*” -1

selections required to program AIDS for data colfection. Software di ic
programe are included in this manual a8 a method of isalating ayastem
problems,
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DESCRIPTION, OPERATION, AND DIAGNOSTIC ROUTINES
FOR THE ADAPTIVE INTRUSION CATA SYSTEM

1.0 [ntroduction

The development and tepting of effective perimeter intrusion alarms and sensors requires a
data system which can constantly monitor a number of intrusion sensors and evaluate their sus-

ceptibility to falre alarms. Improved intrusion sensors wouid lead to the development of better

alarm eystems «uich could be expected to thwart intrusion by ized groups ing to
secure entrance tc facilities working with or Btoring nuclear materials, Figure 1 shows one of the
two Adaptive Intrusion Data Systems (AIDS) bullt to assess intrusion sensor performance, The

other AIDS is instatled in a field trailer

One gpecial requirement of the data system was to retrieve sensor informafion for a five
second period prior to the alarm occurrence, Normally, this might be accomplished by continuous
rccording and storage techniques, Digitizing the data from a large mimber of sensors would lead
te an amount of data estimated to be 8, 9 x mm bits/dey, or roughly 700 7-track, 2400 feet long

digital tapea. This amount of data is i y and wouid p! y overwhelm any
deta reduction facility, To meet the five second deta requirement. a technique of adaptive data
compression and a modest digital mags memory Btorage were combined and incorporated into the

data cotlection system.

Contemporary intrusion sensors are inherently susceptible to various types of environmental
conditions, Therefore, to assist in the evaluation of weather-induced alarms, a meteorological data
gathering system was incorporated into AIDS, This weather system monitors and records the wind
velpeity, wind direction, temperature, humidity, potential gradient, and rainfall rate. A display

of the weather information ia in the instr ion rack where an operator can observe
the conditions, The weather information is also incorporated into the digital data output so that a

complete history of the environmental conditions ig available to the user.
In addition, the system will select television cameras observing the sensors being monitorcd
and videotape the information at the time of any sensor alarm, Time code information is incorpo-

ratec into the video stream to permit correlation of the video data to the digital data recorded,

A very important aspect of the A}DS program is the ability of the system to retrieve, reduce,

correlate, and display large of data in a i 1 and rapid fashion. Consequently,

considerable emphasis was placed in designing AIDS in a form consistent with the existing
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2.0 System Description

‘The Adaptive Intrusion Data System was deaigned to be a flexible data collection syatem
{see Figure 2), AIDS can eollect data from as many a8 48 analog channels. It can digitize the
data into either 6 or 12 bit words and compare the data to predetermined limits and then pass the
data wnto a 2, 3G megabit mass memory. The mass memory, thercfore, contains a history of the
data which can be rcealled whenever an alarm occurs. ' no alarm occurs, then the data in the
mass memory ultimately will be considered of no importance and be dropped, Upon alarm, how-
ever, the data in the mass memory will be trapsferred by the System Controller fa Nova 2
computer} to one of two digital tape recorders for permanent storage, When one tope is filled
with data, the gystem will switch to the second tape, At the same time, the System Contraoller
will print an indication o the teletype which will tel) the operator that one tape is full and that it

may be removed and a rew fope 1oaded in ita place,
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Figure 2, AIDS Black Diagram

} handles the weather data,

The Envir Data Proce r (an IMP-16 micropr
Unde~ control of & read-only-memory program, the proceasor constantly formate and -ipdales the
information on the weather conditions. [: performs the appropriate algorithrm< to convert the
weather data voltages supplied to it into engineering units for display, The converted weather data
are then stored in its memory where they arc acces?ible far formatting by the Memory Controlled
Processor, To obtain the weather deta, the Memor:/ Controlled Proces3or sends an interrupt

signal to the Environmentatl Data Pracessor to instric it to route information from its meniory



onte the data bus nne strobe it into the appropr :te registera in the Memory Controlled Processor,
Thus, the AMemory Controtied Procesadr has access o the enviroamentai data whenever it desires

that infarmation,

The Memory Cantralted Praceasor is the focal point for the collection of ail of the digital
data, In addition to the data from the Envir Data Pr r, it also receives time, bi-

Tevel multiplex signals, and digitized analog data from Lhe analog-to-digital converter and multi~

plexer,

The Memory Controtled Processor ie under indirect contral of the System Controller,
Whenever the user desires a particuiar format of data, he may enter that fo~mat via the teletype

connected 1o the Syatem Contraller, The System Controller analyses the input instructions and

- transmits the binary codes to load the memory of the Memory Controlled Processor. The memory

now containg the instructions necessary to pelect Lie data inputs in the desired recnence,  After

the syatem has been {formatted, the System Caniroller cen command the Memory Controlled
Processor to go into the run mode, Whiie in this maode, {t catlects data from ail sources tied to

it and feeds that infarmation te the Mase Mcmory Formatter. “The Formatter in turn dumps the
data inta the Mass Memary, Upon command of the System Centroller, the Mass Memory Formatter
will take the data firom the Mass NMemory and tranafer it ta the Controller for recarding on digital

tape.

‘The Bilevel Muitiplexer serves as the eystem trigges. Should an alarm be detected in any of
the 48 channels of the Bilevel Multiplexer, the Sydtem Controller detects the presence of the
alarm, determines which senscr caused the alarm, sets the system intc a data collection mode,
and switches to the TV camers covering the g~ sor in quesiton, The videe aignal from the TV
camera (g pagsed through a character (nserter which inserts iata the video aignal the proper time
and cther information in character form before it is recorded onto video tape., The Video Con-
troller algo turns the video tape recorder on fcr a pre-selestable length of time, The System
Controller also types a record of the alarm along with the time of occurrence, The dnta, which
are belng collected Ly the Memory Controlled Proceasor on & continugus basis, are then rctrieved
for the ume period of approximately five seconda before and after the alarm. This time period is
software controilable. The colicction and tranéfer of data wilt continue until the data have been
trunsferred onto tape. The system will also continually monitor the bileve!l inguts, and if an
alarm occurs in another area or the original alarm recurs, the system will imtiate a follow-on

coltection of the data, 50 that none of the information concernirg an alarm simation is misged.

Analog alarm data from Lhe sengors are pr by the Signal Condi on 3 comtinudus

basis, The Signal Conditi i of 48 ingtr low-pass filtering emplifiers. These

low-pass amplifiera, which can have their cut-off frequencies altered by changing jlug-in modules,
act as pre-sampling [ilters to remove high frequency noige and algo gerve to reject common mode
noise that is sometimes picked up on the signal lines, Upci command from the Memory Controiler
Processor, an appropriate multiplexer gate wiil be opened to take the cutput of the Signa)
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Cenditioning Amptificr. The owtmt from this channct is fed to a sample-and-hold circust and

Ay to an g-to-digital ter. Any of the 4B channels can be selccted in any desired

sequence by the Memory Controlled Processor,

To provide a "state of health® analysis of the system nnd to permit catibration factors o be

developed by the data reduction comauter, the System Controller will at aclectable time intervals

prrform a calibration on the analcg and on the cavir ! channels. Thin calibration
it routinely performed an every digital tope that is recorded. Calshration can atfo he performed

periodically thraughout the day, if desired,

-1 Data Mormat
‘The Memory Controiied Prosesso. is designed to hardie G-bit (ata words and channet codes
and 1o transfer them te the Mags Memory Interfoce, The 6-bit data words agnin appear in the
furmatting at the digital tape nput. The format utilized {see Figurc 3) conpists of parallet dumps
of the fi-bit words with appropriate "sync® code words, The system is canfigured with “suprr

frames", "magter frames” and "data frames”. The master frame contains the syne words, a2

it containy mpecial information such a6 time, word rate, calibration valves, ond weathur
of the

data. The master {rame also containg the programmable part of the format, which consis

bitevel and pnalog channe!s to be monitered,

Follawing the mustesr frame ace the data frames. A data frame i6 csacntially the prograra-
mabie format of the maater {rame. [f data chonnels are nctive, ail data chaune! ideniificat:on
codes and their respective data words will be present in the data frame.  However, if the activity
is suc’ +rat the date arc outgide the thresholda programined and no alarms are present, all the
data frames may he drepped out of the cata collection, Thus, large amounts of digital tapr storage
and huffer storage can be saved, The data frame end channe code, with its connt, tags anv dota
frame present. The master frame and any number of data frames up to 4096 form what is known
as a "supcr frame®. The data syStem can be programmed for data rates up 10 25€ kilowords per

sccond,
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3.0 Turn-on Procedures

Thesc turn-on procedurey assume that all AIDS subgystem cormponents have been turned off
and the total system must be activated, The procedurcs also may be used to turn on any subsystem

that must he activated after not being in use,

4.1 Time Code Genrrator

In any star.-up procedury, the Time Code Generator should be turned on firs:, If the AIDS
system has loat power momentarily, the Time Code Generator will continue to operate on interand
battery power for approximately one hour, The Time Code Generator will not light i1s display
when operating off its internal battery. Il the power switch is off, then the Time Cade Generator
has heen inoperative and must be resct ta the correct time, In turning the Time Code Generator
on, first turn the power switch to the Yon" pesition, Next, depress the stap button to stop any
countera, To adms. the time, go to the preset slow cede switeh and dial the number to sct in @
dig«t of the time node, For cxample, to Set the number 2 in the first digit of the u.ys display,
dial the presct selector switch to 2 and push the pushbutton under the hundreds of days, Cont'- 1¢
this procedure. setting the hundreds, the teas, and units for days: then set thie hours, the
rinutes, and the seconds with the eode switch, The best procedure for setting the time 1s to 7rro
the seconds and wait until the rext minute i due to ogcur, Using cither the WWYV or some other

e

source as a referenee, wail until the arrival of the time p; esict intd the time code generator,
At the proper moment, push the start buttan, and the time cade generatar will syne up with the
«dime, The time code generator must be counting Li order to supply the necessary time information

1o the video system, the eomputer, and other parts of the AIDS system.

3.2 Vidco Subsystem

First, turn on power to al' cameras by operating the power swiich on the eamera control
units, Turn on the Lenco syne generaior, the pulse distribution amplifiers, ¢ach of the monitors
at the top of the racks, the remote video switeher, the Laird Telemedia Character Generator, and
the video tape recorders (VTR). With the VTR front panel power switch "On", the tape machines
can be operated for manual playback or recording., The VTR motor control must be on for the
computer to be able to control the VTR'a. The remote switcher requires resetting by the Nova
computer to initialize the video switehes inside the camera switcher, [f the screen splitter is

being utilized on the system to incorporate a fifth camera. it must also be turned on,

Monitors 1 and 2 continuously display the outputs of cameras 1 and 2 in the system.
Cameras 3 and 4 monitor ficld "one*. The Nova software routines recogaize ficlds "zero" and
"ane« for switching and recording Seleetions. Front panel switches on the remote video switcher
are uscd to cause monitors 3 and 4 to display signals from four different seurces. The ficld
"rerg" switch causes the monitors to display the outputs from cameras 1 and 2, while the field
%one" switch changes thc monitor inputa to the outputs from cameras 3 and 4, The VTR switch

causes the manitors to diaplay the outputs from the two VTR's, If the VTR'S arc powered up in


http://inlorr.it

cither the recarding mede or the 1lle mode, the outputs will be the signals appli-t 1o the inputs; f
e UTR's are in the playback mode and rurning, the outpuls wiil oe the previous.s ro torder signal.
The character inserter svitch causes monitors 3 and 4 to display che outpu? signal ef the raracter

nseTer,

With either the VTR switches, field gwitches, or the character inserivr (i«\4 switches
dcpressed, a display of the time will be visjble on the ereen. This time should correspend ic the
timt thEplay on the tine code gencrator, Following the tenths of secords 2wunt runming on the

~oreen is & mmper which 15 related 1o the field of view bomg selected by the computer ar that

It will be eirther field "zero" or ficld "one”. The next three numerals displav the count nn

labt

n

the number of times the video h have teen by the puter system sinee 1

€6 the machine has

manual reset, Thid s not the number of alarms but rather the number of
feen turned on. Operation of the counter for this display can be checked by opening the remote

r1 switcher door and prciung a pushbuticn on the lower vege of the card whi b 18 movnt-d on

the 1eft hand Side, Pushing the bution will advance the counter an increment at & time ta show that

1o Ctreuit 18 operating, The display may be reget by a pushbutton loeated at the top edge of the

curd. This count 1s gencrally reset at the keginmng of any data collection period. The display of
*:me directly correlates to the time code generator with the exception *hat the tenths of neconds 15
displayed on the video screen and not upan the time code generator. The position af the time and
r-vent counters can he changed by a knob on the front ¢f the Laird Telemedia Character Generuator,
The characters may be activatd and deactivated by pushing a recessed switch located next to the
verr:eal position knob op the character gencratar, Black or white characters may be selected by

has

pushing the R/\W switch located behind a hole in the front panel. The character generator a?
a slave function which will operate to display the characters on the second video channtl, The

siave function docs nyt have the same degree of character iniensity coatrel as the master,

When monitors are being selected through the pushbuitons labeled VTR Cicld, the video levet

on the VTR machine itgelf will control the intensity of the video dispiay on the monitor, This

shouid be adjusted so that the videe tevel outpst from the recorder is in the pre POsi0n on thy
meter,  For individual 1nstructions on the operation of the TVC 700 ar BOQ recerdir, consult tie

rranufacturer's instrugtion manuals,

The video maenitors may e adjusted for brightnessy, ¢ -urast, and horizantal or vertical hold.
when neecessary, Screwdriver adjustments are available for adjusting the height. vertical
hearity, and foeus of the individual menitors, If a good picture cannot be obtained by adjustment
of the manitor controls, adjust the camera controls after checking to sec that the camera controt

“x12¢h au? v/manual is in the auto positian, If the switch is in the manua! position. sensitivity

focus and blanking will have to be ad justed marually 1o obtain a good picture. The auto pasition 15

the desirable operating position fur most scenes,
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A good procedure 1o follow when turning on the remote video switcher and adpsting the
monitors is to firat eelect ficld "one" cameras. Adust the monitor for best prcture fror thesc
cameras, Next, gelect I:h.\r.jlclcr insertian ficlds, The monitor now will display the ovtput of the
videa switcher thot {8 fed to the input of the VTR, If this happens to be field 4, ther: 2 "0" will be

displuved on the monitor; if it happens to be field 1, then a "1 will be in the camera sclect digit,

At this poirt, adjust the vertical height position slightly until the jittering stops, Next, push in
the \"FR ficld buttor, and adjust the video level out of the VTI natil a aatisfactory picture 18

abtained,

If atter swilching to the outpat of the VTR machine there appears to he 1 shift horizontally
or a tearing vertically due to the horivontal misalignment, the sereen splitter phage controt should
he adjusted witht an insulated serewdriver; thia control 18 aceesgible through an access hole in the

Lottem of the VTR, At this time, the tape recorders should be operated manualiy in the record

mode to cheek thewr reeoriing mode,  After recording, playback can b 1shed by rewinding

the tape and playing back with the remote enmera switcher set in the VTR ficld position,

Alarm Moniloring Chassis
The alarm monitoring chassis 18 netivated by pushing the power switch, If alarm signals are
no! present, pushing the reset button will extinguish ail the display lights, [f -« dircet/lateh niooe

e tune the alurm

switch 15 1p the eirect position, the appropriate displays vall Light only duy
signal is present.  [n the tatch mode, the alarm will set a latch which will ke the l«ght on unul

the reset button is pushed.

Analog Signal Conditioner/ Interface

The aualog s«gnal conditioner i. vperated by turning the power switch on, When the red
LED's over the handles are lighted, it indicates that the signal conditioner is 1n the "eal" positian;
they should nol be oa after power is turned on since the control relay drops out when power is off,
If the system should hang in the calibrate poeition, "cal* may be reset by turning the power off and
then hack on,  With the signal conditioner on, any of the analog channels may be monitored from
BYNC conncectors on the [ront panel, In the signal conditioner, the output has a 5 volt offset and a
gain of one, so a vollage of "0" volts provides a "5" volt output, DBoth the gain and offsct are

adustable to cnable the ASCI to te the unipol log ligital wer operating

range ¢* 116 10, 4 volts.

3.5 Envir | Data Display

The Environmental Data equipment is located in the left hand rack beneath the Pertec tapr
machine, The start up procedures for the environmental data display arc as follows. Turn on :he
powcr to the signal conditioning ampliliers in the lower part of the rack, The precspitation signal
conditioner shovld be reset by pushing the reset button, A tight will Nash while the button is

depressed, The "advance® gwitch on the precipi: wion signal conditioner can be used to check the




1 of the auxiliary

operation of the pr i chennel 1 6 on the
digplay word sclectar) or to preset a value into the accumvlator 8t power on or after a power
failure, The display will count to a maximum of 255, and the readout on the signal conditioner wiil

increment by one,  After all checks, both awitches must be returned to the "OP™® pesition,

All gelector knobs should be in the operate *OP" position an all of the signal conditioners,
Next, turn the digplay panel power 3witch on; no digite will be displayed except for the permanently
1it decimal point, Next turn on the IMP~16L microprocesgor; the IMP-16L should immeriptely go

1o the “run® position, and digite should now be played on the envir 1 display panel, The

rainfail rate indu‘:nﬁo‘n will not be correct until four minutes after the system has been turned on;

ai that time, the rainfall rate wiil be updated for display. The display shouid be in the enebled
{n the disabl: the displays go off and the disabled LED lights. The tamp test

2an be accomplished by pushing the lnmp test button, in which case all digits diplayed will be
cights, Two switches located in the lower right hand corner labeled "Auxiliary Display Word
Select™ will select displays for ouxiitary inpute that may be attached to the processing system,
These displays eeiect dicernate wind speeds and wind directians (rom other sectors than *he muain

sector for the Rocky Flats inntallation,

The Potential Gradient Sensor Control {8 turned on next; allow five minutes for warm up and
then push the zero button. A potential gradient of -200 {20 ¢n readout} volts should appear on thc

display panel. The Potential Gradient Sensor Control also h;s a buzzer switch whick enables o

buzzer to indicate when the gradient that vaiue sel by the front pane} control,

This circuitry has no effect upon the data collection or the diaplay,

Occasionally, the potential gradient may latch up; this is evidenced by a diaplay value of 999,
To correct this condition, turn off the power to the Potential Gradient Sensor Control for a few
seconds and then turn it back on. Cyeling of the potential gradient power awitch should unlateh the

cirenitry, In some cases, this eeondition is self correcting.



4,0 Nova 2 Computer Operation and Software

The Nova 2 computer iy the systern controller for AIDS and performs the functiong of both
opérating a "Run" program and furnishing diegnostic programe to analyze problems associated
with components in the system, The (o!lWlm procedurcs must be foifawed in order to place the
Neva 2 into operation for eitner a gyatem P"Run” or to diagnose problems with the 6y item. Turn
on the Nova 2 power switch and the AID5 Moes Memory 'nterface, The Mass Memory Interface
musdt be on 2ince the Jiova dato bus terminations are located in the Mass Mcmory Interface, Turn
on the Pertee tape machines and the Datum magnetic tupe contraller, Threud the digital tapes onto

the Pertec tape machines per the instructions lecated indide the cover of the Pertec,

4.1 Softwnrc Description

‘The programs for the Novs Z are storrd on magnetic tape, Once the tape has been loaded into
the computer, the prugrams will remain in residenee in the computer until such time as 8 new
program is over-written, desiroying the progrom in residence, The system digitat tape contains
five programs: DIAG), DIAGZ, DIAG3, ALARM, and [ALARM. If the Adaptive Intrusion Data
System ig 1o be placed irts a data collection mode, either the A.LARM or IJALAAM programs must
be loaded into the computer, The programs arc basically the same and contain the same infarmation
except that tALARM hase an abbreviated set of routines that docs not contain 1 tape dump opti-n
that the ALARM program eontaing, IALARM i8 1o br used when the computer conlains only 16 K
of memory, and ALARM can only be uaed when there is 32 K of memory in the computer,
Figure 3 shows the flow diagrams for tnitializing ALARM or IALARM functions,

[f the Nova 2 is to be used tao di L i then DIAG], DiAG2, or
DIAG? must be toaded into the computer from magnetic tape, DIAGI and DIAG3 are essentially
identical proframs except that DIAGJ conieins an additicnal set of teat routines that car be used
only when the computer eontaing 32 X of memory, Figure 5 showa the flow diagram for these two

routine~ and indicates that DIAGA cantains s metro routine not prescnt in DIAGI. OIAGL/TIAG3

Jragnostics are used 10 check out indivi \| y st . The DIAG2 program contains
diagnoatic Toutines that permit the AIDS to be run in special =in formats for diagnostic purpeses
only. Since DIAGZ is used in run-like made conditions, man, of the routines ard subroutincs are

s:mitar to those in the alarm programs, Figure G shows the flow diagram for DIAG2.
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1.2 Propram Tape Loading

Any of the five programs may be loaded info the co: 1guter by {ollawung the procedure o:ilined
in thie section, The program tcpe ghoulc be loaded onto machine 0, After threading the i
machine, push the load button and the machine will activate to carrectly nosition the tensic arms
ang the tope, Depreas the load button a second timr, The tape should edvance to the "f.c *
poaition if it has not been threaded past the 10ad point, The "“Load" light will come on w n the
tape reaches the load pasition. If the tape continues to run, atop the machin: and reve: .+ the tape
becaunse it haa been threaded past its load pense fofl. A digital tape with a write ring :nstalled

muat now be pleced on machine | and the machine placed n the on-lin2 condition,

Check the i on the g tape controller, The A switch chould be 1n a "0* pasition,

selceliug machine 0. The B switch should be in the *17 selecting h, 1. Mneh L]
15 the left hand machine in the first rack, and machine 1 is directly above the Nova 2 computer,
The parity switch should be placed in the *Qdd” position, The mode switch should be moved to the
"Remote® position. The density switch shauld be thrown to the "High" position, and the packing
switch should be in the "664" position. Switches C and D should be moved to seteet pasition 3,

Activate the tape tnachine 0 t0 on-line, At this time, the machine should display “Lrnad",
"On-Line" ard "High" density lights,

4.3 Program I.oad Sequence

The softwire program can be loaded into the computer by performing the following steps,
The camputer should be in the "5{op" position; that is, the "Run" light should be off. [f it is not,
the computer can be gtopped by moving the switch labeled "Reset-Stop” to the "Stop" position.
Next, the data switches should be activated to ingert the octal 100022, This code iz entered by
throwing the switches labeled 0, 11, and U4 to the up poaition, Next, turn the teletype on and
awiteh it to the on-line position, Check to jnsure that the paper 18 properly loaded into the Silent
700 teletype, With the machine on, paper can be advanced,

Depresr the Nova "Reset-Stop" switch to the "Stop™ nosition and then move the switch upward
momentarily to the "Reset” position, Operate the program load swit¢h by momentarily moving it
10 the "Up" position, The digital tape mechive 0 will move from itr load point, :nd the load light
will go out. ‘The teletype will respond by printing "Program Title?"_ At this time, the operator
may enter on the teletype the title of the program: for example, it could be "ALARM" or "DIAG2"
or any of the other programs on the program tape, After typing the program title, the operator
should type a carriage return. Carriage return on all of the flow charts is indicated by a CR. At
this time, digital tape machine 0 will move forward and load the program from the tape. After
loading the program, the teletype responds by printing out RTOS, REV 4. 00 on one line, followed
by the word READY on the next line, After the teletype has responded, ihe operator should type
X" ¢n the keyboard. The reaponse of the computer will depend upon the program that had been
entered, For example, if ALARM or IALARM had been losded, the computer will respond by typing
INIT OPTIONS. The computer program is now setting at the firet option level ia the instruction set.
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Al any time and during any operations, the program can be returncd to Its starting poirt by
cniering 37GB on the data ewitches on the front panel of the Nova computer and going 1o *Stop®,
“Reeget”, and "Start" with the front panel ewitches, This action will refnitinlize any of the
programs ond return them to the top of the Nowchart. There are times when an operator will find
that the camputer 28 started into & long routive that he wishes ta terminate but there i8 no escape
from that routine indicated on the flowcharta, In this case, the operator had no other alternative
but to terminate the program and begin again from the load point, This is 2lways accomplished by
entering the progrom again via "’“a and the control switches on the Nova front panel, At times
when the system ie not operating properly, the Nova will not recejve the correct signois from the
hardware interface and will set and ignore all commands from the keyooard, thereby roquiring the
operator to use the front panel restart system, Jt shouln be noted that wher a program is loaded
from tape, o tumber of the sciected variables arc always piaced at their default vaiue and certuin
other variables, such as channel programming, «:il aot exist in the newly loaded program. How-
ever, after a format hos been loaded into memory and the variables catered by following onc of
the: routines, it will not be necessary to retoad theae variables when the 3768 starting address iy

used,

In normal operation, a program loaded inle the computer can be recalled by entering 3765
and atarting the program from the Nova front panei, if there are &o changes in the format of the
program, the operator may make a few simple eclectiona via the keyboard and have the program
running again, After the program has been loaded into the computer, it is pogsible to remove- the
program tape and replace it with a data tepe to enable mochine 0 to be usced for the colleclion of
metro or analog data, The prugﬁm is rewound and replaced by the digital tape, and in sugh cases
one must ensure that the write ring is present on the back of the digital tape being loaded, The
computer program checke to acc thol the write rings arc pree it; if they ure not, it will termanate
the sequence until the rings arc instalied on the tapes that are wtended for data cotlection, After
the machine has been loaded with tape, the "Write” enable light wiil come on to emphasis the faet
Lhat the "Write Enable" ring is present, Program tapes should be protected by never ‘natalling a

*Write Enable” ring.

Before beginning data collection, tape contraller awitches should be checked again to see
(hat they are in the following positiong: A switch on *0", B switth on *i” and C and D switches on
w33 Parity is in the odd position, The made switch {a placed in "Remote”, The high denaity ig
in the high position, and the packing switch is (n (64 fti ‘Theae arc i ed to \'e atandard

positinns for tiie tape controller. Software in the program of the Nova will take care of changing
the operation ¢f the controller when necessary, For example, program tapes have a 664 packing
format, while data tapeg use'a 660 pacidng format, After all tapes have been loaded and switch
positions verified, the program ean be started by placing the data swiiches on the Nova in the :176B
positions, thus going to Stop, React, and Start, The telerype will respord with RTQS REV 4, 00
READY, Next, type "X" on the keyboard, and the Initialization options wilt be printed out for the
program Selected, ’



5.0 Program Execution and Operation; ALARM Program leading tFigure 1)

The software for the AIDS program operation has been written to be self=puiding 0 that the

operator i8 ly promp by the r as to what ateps should be taken next, It 18
possible, however, for the operator to be confused about which level of control strings he 15
genernttng. To make the fu - 10ning of the program clearer, a flowchart for the three basic
programs has been generated and is shown in Figures 4, 3, and 6. As previously indicated, the
ALARM and IALARNM programs are identical, with the exception of one additional progran: aption
for 1;u- ALARM progrom, LALARM does not contain the tape dump routine and cannot be loaded

into the machine unlces the Nova 2 has 32 K of memory. DIAGI/DIAGH programs are essentially
the same, with the cxception that the DIAGL program does not contaia the Metrn option, The

DIAG3 program can only be loaded 1n a computer with 32 K of core memory availakle, As shown

i the flowwcharts, these prograrss can exist in a computer one at a time only. J.oadiqg onc progrum
wipes out the previous program in the computer, The optfons that ihe operator has vhen runniag o

program arc¢ described below; the pertinent flowchart 18 uded aa a guide.

After the ALARM program is loaded into the computer,-type "X" on the keyboard, The

computer responds with "INIT OPTIONS® and prints out each of the available options: the operator

sclects the option he deaires, The control program is now setting at an option levetl which allows
the operator either to cheose one of aix branches or to type ESC/CR end return back to the program
loaz level {ESC is an abbreviation for Escape, and CR is nnlabbrevlntlun for Carriage Retwrn),
FExample 1 shows the option that the operator may now exercise at this program option level, Tach
of the available option choices will now be discussed. Note: After loading the program from a
magnetic tape or restarting it from 376, the option I in the INIT Option Menu must be selected,

One or both digital tape machines muat be initialized before the computer can be run in the Metro

or Analog mode which requirea one or both tape machines to record data,

5.1 MCP[HEADER

Typing M on the keyboard moves the program to another opticn level, The )l is not echoed
back by the computer, so it doea not print, The computer instead prints MCE/HEADER, MCP is
an abbreviation used in the computer programming relating ‘o the Memory Controlled Data Pro-
cessor, HEADER refers to the header on the magnetic tape that will be printed whenever the
program is placed into the run .node, In Figure 4, it shows that if a P followed by a carriage
return (CR) ig typed, the header MCP table will be typed so that the operator ean gee what is
stored. This is not neceseary if the progran. has been loaded from the tape since the values ln the
table will indicate only the default values, Typing Z/CR clears the table of any variables loaded
in the analog-bilevel section, {Each tume the program is loaded {from tape, it will be necessary to
go hrough the MICP/HEADER program to reload the veriables required for program operaticn. )
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Typng 1/ CR moves the program to the ID scction,  The {0 acction alows the users 1o enter infnr-

matirn concerning the test that is to be conducted. This infermaution is transferred onta the

headers of the digital tape and remains a per refer on the digital tape. T operator
may ¢nter up to 28 characters In this gection. Typing 2/CR brings up the syac seclion, which s
not sNoWn in the example. Generully, the syne fs not changed and 15 atiowed 1o run at ws defuuh
word valye, The sync a8 cheosen has a low probability of occurring in any seguence of duta whrds
ar channel eodes,

Typiag A/ CH will call up the analag-bilevel scetion,  t iB in thin section fhat e chunacts
are programmcd in tht sequence with the threshold values dedired, Channe ls may © ¢ entered anto
the analog-bileval section in any rundom sequence deaired, The only requirement 18 that ra
channel e repeated in the scquence, This 8 not a conetraint on the arocessing by the Memors
Controlled Data Processor, but it ik a restraint imposcd by the software prograrm usied 1n the dut,
reduction facility, {f the table has been zeroed or clcarced due to s previous 12« of the program
from tape, the aprraior may simply enter channels as shown in Exampie I, The "13% mdicates
bilciel, "A" means add to the table, and "1" means the Nirst group of bilevel words, which ar

channels 1 through 24, MNexi is shown the instruction for entering un analog channel, The first "A®

rmeany analag, The eacoad "A" means udd, the "4 means channet 4, and the “6" 15 the number of
data 55 {or the chann«<), The next two nembers indicate the upper anu lower thrshold voituge fos
the channel.  Exaaple 1 shows 10, 24 for an upper threshold and 0 volts for tre lower, These
voltages indicate that no data eompression will take place. If a voltage less than 10, 24 had been
zhosen, ail data above that chosen voltage would be delcted during the: comparisonk made on the
data channcls and would not appear in the outpul data stream.  If the Jower thrieshold werr bigher
than 0, all data samples below the luwer threshold would be eliminaled.  Deletion of datu voltagss
only occurs in data frames and not in the master frame, 20 it is always possible to find data
sampics ta verify what the actual voitages were on a channet that {E quirecent. The master frone

sample gives some agsurance that the analog-to-digita! converter was operating eorrectly,

The sampic shown has been a simpie addition to the tabie, If it had bren added o o table
already contatning other format instructions, it would appear at the end of that table, If it is added
to a blank table, it would, of course, appear at the beginning, The program has the capability for
performing three other editing functions an the analog/bilevel sectian, The table can have
reptacements added to it, deletions made fram it, and inscrtions made into it. For exampie, if
the operator typed "AfR/4/2/6/10/2", he would have been replacing the fourth eatry in the table
with the second chanacl of analog data six bits. an upper threshold of 10 and a lower threshold ot
2. By using replacement, any word or values within the word ean be replaced in a 1abic without
having to retype the whole table, To exccute a delelion from a table, the operator tyses "A/D/5".
Thia instruction 5imply deletes the analog chanmnel from the fifth entry in the table, The value
follnwing the 0 is the catrey number in the tuble to be deleted, The final editing capability permits
inscetion of instructions. For example, if the operator typed *A/I/4/3/12/7/3", he wnid ve
inserting a valuc aftor the fourth entry in the table, This entry would be an analog channel with a

12 bit data word and upper and lower threshold voltages of 7 and 3 volts, respectively.



Afier the operator has completed the construction of his format, 1 the analog-bilevel section,

hw may return to the previous option level as shown in Figure 4 by typing ESC/UHR,

‘The next programming an oprrator can do ie related to selecting the word rate for the
Memory Controlled Data Processor. Type 4/CR and the program will type the word rate sclections,
which vary from 258 kilowords to 7. 8125 kilewords per second. Thv choice of the word rate 18
determined by the operator based upon the sample rate that is required for the highest channels in
the format, Once a code is typed for the selected word rate, the program will return to the ostion

level.

‘Typing 5/CR nllowr the operator Lo select the number of metro words that will be in his
format, [t does not change the number of metro words that will be output by vither of the Moemory
Controlled Data Progessors 2t cither Rocky Flats or 5ADL, The a2tual seleciion of the nun.ber of
uetre words 15 done by a firmware program inside the Memory Controtled Data Processor o+ ' the
f.nvironmental Data Proeessor. The sclection here must be made 86 i w1 the data reduction
program will knew how many metro words are present in the data, The default value for the
mumber of metro words 15 11 and is correct for tapes done at the Roe' , Flats facility, Programming
for the SADL facility should be sct to 7, Upon typing the number of metre words, followed by (R,

the program will go back to the option level.

The number of data frames to be programmed Is selected by typing 6/CR. The cumputer
program witl ask for the number of data frames, and the gperutor may sclect a number between L

und 4085, After tvping CR, the program returns to the option level.

Although 1t 18 not necessary, it ia good policy after loading the program to check that all
variables have been entered correctly. This can be done by typing P/CR, As shown in Example 2,
the ID gectton header information and all the variables entered will be printed for inspection, Note
that the sync section prints a number indicating the number of sync words entered in the program

followed by the patter a of those words indicated by the decimal equivalent of the 6 bif binary word

used for a gyne value,

The table at the battora i the of the that will occur in the data
frame The channel number, the number of bits requested for cach analog channel, and the upper

and lower thresbeid values rounded to thr nearest binary value that the computer can output are

displayed,

After completing the printout, the program returne to the option level, The operator haa
completed all the possible choires required in the MCP/HEADER section. To return to the INIT
OPTIONS level, type ESC/CR,

The operator can choose any of the other options at this program level. The option of
primary concern is run, which will now be discussed in dotail,
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5.2 R-Run

Figure 4 shows that the run mem may be called up from the INIT OPTIONS level by typing R
on the teletype, Example 3 shows the primout offeced under the run memi, The operator can go
ta *G" to gtari the aystem or uge an ESC/CR to return to the INTT OPTIONS level, At the run
menu level, the following can aleo be programmed: camera field of view, background rate for
metro, calibrate interval, and lockout interval, Example 3 shows the values that the system will
default to for calibrate, background, and lockout i i:vw valuea are not inserted at this program
level. The camera field of view can be programmed by typing 1/CR, Under this programming
level, the camerag covering a particular field of view arr assoclated with alarms in thig field of
view, By proper asgociation, an alarm will caufe the cignputer to switcii and record on video
{ape the output of the cameras covering the field of view where the sensor that gencrated the alarm
is located, TUnder the field of view, the operator can insert, print, or clear a!l the agsociated
cameras und channel numbers, Example 3 ahowa how a eample programming would take place,
After progremming and checklng to see thet the programming is proper by having it printed out,
the operator can return 10 the run menu level by typing ESC/CR,

To program background rate, the operator types 2/CR l;ld enters the rate; the program wi'l
return to the run menu optlon level, To insert calibrate, timea, and interval, the operator types

3/CR and enters the values; the program will return to the option level.

To select the lockaut interval, the operator types 4/CR and entera the volues; the program
wiil return to the run menu level, A lockout interval programs three things: the slarm count, the
interval number, and the lockout interval, For example, Lhe syatem can be programmed tu count
any number of alarms in time intervale from ! to 50 minutes, and if this mmber occurs for any of
the bilevei channels, the program will lockout that channel and will not respond to that chanuel for
the length of time t'at i8 programmed for the lockout Interval,

Any ~f the aelected valves for background rate, calibrate, or Jockout intervals can be re-
programmed by 8imply entering new values after pelecting the menu item.

After the operator is satisfied that all run menu iteme are properly programmed, he may
continue to the run options level, Type G and the computer will ask for the option, Three optiona
are available, The Bilevel/TV option will print the ttme of alarms and record the camera gignals
on video tape. The Bilevela/TV/Metro option will alac record the bilevels snd will record the
camera signals on video tape. In addition, the metro data will be collected and transferred o
digital tape, The 1aetro values will siso be printed on the teletype at the intervals requested by
the background rate. The third option Is Bilevel/TV/Analog. It will record the hilevels on the
teletype printout and at the same time cecord videa on the vidto tape machine, Analog data per
the program insertr.d under the M option wiil be processed and recorded on digital tape, The
system will also raake perlodic printings of the weather data interspersed thraughout the alarmas,



RN MERL!:

£ - STRRT SYSTEM
ESC/CP - DOME. ND SYPRT

TR ALTER FOLLOUING ITEMS - “TYPE MUMPEPR:
- CAMERA FIELD OF VIEY

= PPCKGPCUNE RRTE - METPD

- CRLIBPRTE

- LOCKDUT IMNTERYAL

A

ERCYEPDUND RPRTE 1¢ MIMUTES

CPL STRRT TIME = 12 p ooy
CAL INTEEVRL = 24 HOURS
FLRRM COUNT = 2
INTERVAL - t MINUTES
MM, LOOSKDUT IMTERVALS = 1S

PUM MENU ITEM?

CAMERR FIELD OF VIEU
INSERT I-FIELD OF VIEU CHER, HUM,
PRINT - P-FIELD DF VIEY
CLERR - Z-FIELD COF V'EU
roME - ESC/CP

[

‘e va s s

N N

N e e e

SNy

o K e
n

-

1r2st2

-

Ir2s2%

~

Pt
CEMERP. FYELD OF VIER =

-

] a2
17
1 P2
CRMEPR FIELD OF VIEW = 2
2 s €& 12
1?
25

1
RUM MEHU ITEM?

v

Example E-3



i
i

&

ERCKEPOUND FRTE -
Iae

PLMN MEHND ITEM?

[

INPUT - START TIME-INTERVAL
1 12s24

PLM MENU ITEM?
4 .

INPUT ~ RLRPM CCOUNT/INTERVAL /NI)M, LDCKOUT INTERVALS
1 teceeoze

PN MEML ITEM?

1

Example E-3 {Continued)

33



34

5.2.1 Option 1 -- When the Bilevel/TV option is chosen, the p
to atart callecting alarm information, printing out the time af occurrenee and the alarms referenced
to the alarm numbar, Example 4 shows the result of a printout under option 1. Typing X on the
keyboard will stop the program execution and return the program up to the INIT OPTIONS level,

The operator must check the video tape recorder to verify that it is recady for recording,

5.2.2 Option 2 -~ The Bilevel/ TV/Metro option is chosen by typing 2. Since metro data will
be collected on digital tape under this optfon, the operator must anawer the following questions, and
make the neccBsary sclections and preparations for digital tape data collection, Example § shows
a sample of Buch an implementation of option 2. The number of tapc drives is selected along with
which unit will be the starting unit, Next, the recording load point must be selected. If the
computer program reccives a Y or yes for an answer Jvom the operator, it will immediately begin
recording after the load point at the beginning of the tope. If the operater enters no, then the
computer will check through the tape until it finds the deuble end of file mark and will begin
recording at that point, This allows the operator to collect continuous strings of data onto one
digital tape, If he starts o new tape, he will answer Y or yes to the computer program, If he has
run a number of testa before, and i8 keeping them in sequence, "he wiil answer no go that the
computer will start recarding at the end of the data that he has on the tape. If the operator fails lo
properly terminate the program sequence of the digital tape, it will be difficult to recover the datn
from the tape because no double end of file mork will exist, When gll steps have been taken, the
computer will begin the program execution by typing the time that alarms occur, which alarms
occur, and the weather data at the selected background interval, The metro data will be collected
on the digital tape and may be recovered at a later time by utilizing the metro dump routine
avaiiable from the INIT OPTIONS level, The program will continue to operate, collecting metro
data until the operator stops the program exccution with an "X" on the keyboard, A second "X"
ia required to return the pragram ta the INIT OPTIONS level, The operator must check the video

tape recorder to verify that it is ready for recording,

5.2.3 Option 3 -~ The Bllevel/TV/Anslog option requires sewp similar to option 2 as fac as
the digital tape units are concerned, The operator must properly mount the data tapea and tell the
computer the mimber of tape drives, the start unit, and whether the tape should atart at the load
point or at the end of some already existing file on the tape, After the program information is
loaded and the load peint aelected, the computer program will move the tape to the proper starting
position and begin a calibrate sequenee, A 21 step calibrate will be run on 21l the data channels and
collected in the records at the beginning of the file. Bilevel alarms and metro data will be ¢ollected
and typed onto the teletype printout. As indicated in the fiowchart (Figure 4), if data switch number
3 19 get in the up position the format instructis going to the Memory Controlled Dal: Pracessor
will be printed for inspection, If the ewitch is in the down position, the program wiil bypass the
printing of the Memory Controlled Data Proceasing instructions and go directly into its calibrate
routine. The aperator can terminate the program by typing "X" on the keyboard. A second "X" on
the keyboard returns the program to the INIT OPTIONS level for any further instructions the

operator may want to initiate {sre Example €),
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5.3 Print Accum Alarms Options

Onee o number of alarme have been colleeted by the system in any of the options, the operator
may request to sce the total number of alarms that occurred in the "Run* interval. With the
computer at the INIT OPTIONS level, the operator may type "P" on the keyboard, Example 7
shows z printout and the respective accumulated alarms for cach of the active channels in the
format, The program always prints out all 48 channels regardless of the format, The registers
camtaining the accymulative total number of alarms will retain the information untll the operator
ugain gued through the "G" option In the run mem, At that time, the aczumulated counts will be
clearcd and the program resct to reeeive a new accumuiation of alarms under the next selected run

aptions,

5.4 Alctro

The metro option provides the capabllity of reading back a digital tape with only metro data
stored on it, To exccute thig prngruiz:, the previously recorded digital tape is loaded onto machine
1 and the machine placed on Jine, E i8 typed on the teletype, and the program is preparecd to select
the metro data for printout, The oparator must, as shown in the example in Figure 4, type in the
correct file number, He can at either thig or other oplion polrts in the program type ESC/CR
followed by nn "X 'to return the program to the INIT OPTIONS level, After selecting the record
number, the program will begin the typing of th¢ metro dats. If all the data within a given record
are typed, the program will terminate the typlng ar_.ﬂ be ready to return to the INIT OPTIONS
ievel following the typing of an "X on the keyboard, If the operator does not wish to view all the
metro data, the bit L ‘on the data field of the Nova 2 can be switched up and the computer will
momentarily laok at the position of bit L and upoen {finding it in the ! position, will terminate the
typing. As shown by the flowchart, the operator may then select a new record number or may use
ESC/CR followed by "X" to return to [INIT OPTIONS level, Example 8 shows a sample of a print~

out utilizing the metro option,
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3.5 Tape Dump

The tope dump option {8 used to print out the digital information on a data tape or other test
tape and te Zird out by reading the printout if recordiny is taking pluce properly. It i3 not pessible
to do any field data reduction of an analog tape, bu¢ through the lape dump routine the operator can
gain some nseurante that the data are being properly recorded onto the magnetic tape, The tape
dump routine also has a subroutine for cheeking for errors on the digital tepe that has had a
special encoded digital sequence recorded an it.  The operator types "T* on the keyboard when the
program 15 at the INIT OPTIONS level and starts the tape dump sequence, The tapes must be
properly loaded onto machine 1 and be at the load point of the program in order 10 operate. The
aperator enters the start file number of the digital tape that i8 to be rcad, If bit 2 s down, the
program will proceed to ask for the next record number and enter a normal tape dump reutine.
In thie normal routine flow, as indicated in Figure 4, the tape will completely print that record
ualess 1t i6 terminated, If the record printing Is completed, typing "X" on the keyboard will
return the program to the INIT OPTIONS tevel, If the operator chooses 1o terminate the printing
without going back to the INIT OPTIONS level, he may do 50 by moving bit 1 up, The program
witl check for the position of bit 1 and ultimately terminate the printing so that the operator may
sclect a new recerd number to print out, [f the tape being ret;d i8 one that has been generated
under the error detect format in the DIAG2 program, bit 2 is switched up and an error check
routine i8 {nstigated, The program will print out the errors found by the computer in the recording
on the digital tape. The vperator, ae indicated by the flowchart, has tie came options of termi-
nating the program on error checking as he did on terminating the printout of dota from 2 data tape,

Example § shows a sample printout of the tape dump options available ta diagnosec the
program difficulties, The priniout ie i octal valuea of the binary bite loaded upon the digital tape.
All the information is atored on aeven tracks; Bix contain digital data, and the seventh is parity
and is not printed out, Since each of the octal velues correaponds to a data word that had been
output by the Memory Con! led Data Pr . it s ible to read the tape dump and de-
termine that the format is being properly constructed by the Processor. A good point to begin is

always with the location of the syne werds which appear as 76, 57, 14, 40.
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6.0 Program Execution and Operation; DIAGL/DIAGI Program

The DIAGI/DIAGI program must be logded from tape if any other program i3 resident in the
computer, {f the program has been previously 1oaded, {t can be reactivated by vntering 3753 on
the Nova panet and defng stop, roect, and atart funstions with the appropriate swiiches on the front
panel, After the camputer indicates that the program has been loaded, the operator can type "X"
on the keybuard and move the program to the diagnostic memu level, Figure 5 shows the flowchart
for the DIAG1/DIAG) program. As indicated by the flowchart, the program can then be returned
10 the taad point by exercising ESC/CR on the keyboard, After typing "X* on the keyboard, the
program will respond wath the diagnostic memu which indicates the various tes: that may b per-
formed to determine whether a subsystem is operating correctly, The aix teste in DIAGH are Time
Code Translator, Bifcevel, Television, Calibrate, hMemary Controtled Procesuor, and Mass
Alemory Formatter, Example 10 shows a printout of the diagnostic menu and a TCT teat,

5.t Time Code Translator Test

The Time Code Translator cheek is run to assure that the Nova 2 program is recetving time
properly from the time eode generator, The test 1s started by typing 1/CR on the keyboard, The
computer program will reapond with & printout of the time when the program began, 1t will then
move to drop in sync with it8 teat procedure, The next time will be printed aut slightly later than
the first time, Following the sccond time printout, the program will make a time printout cvery
30 scconde for a totai of 10 time printouts following the first time vrinted by the program, The
operator snould obAerve that thesc time intervals will come 30 seconds apart, When the tost is
over, the program will automatically return to the disgnostic menu level. Example 10 shows a

sample printout from the TCT test,

6.2 Bilevel Test

The bilevel test allows the operoator to verify that bilevel channels can be rend by the
computer. The bilevel routine ie activated by typing 2/CR on the teletype, The operator may
then type R/CR 10 read any active bilevels. If none are present, none witl be printed, Any present
will be printed, and the routine wifl retura to the bitevel teat menu, Typing "I" will clesr any
registera of bilevel data and they wiil wait for an interrupt, Whenever an alarm ia triggered, it
will trigger the interrupt feature of the interface and the computer will print the bilevel channel
that triggered the alarm, This interrupt feature i8 not ueed in the cxisting saftware but atlows the
2heck ta be done at this time to verify the incoming hilevel channel signal. By typing C/CR, the
operator can ctlear any bilevel channeis. To refurn to the diagnostic menu level, type ESC/CR.

An example of n bilevel test is shown in Example k1,
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G.3 Comerns Test

The camera test rautine allows the operator to verify that the computer has control of the
video switcher and video tape recordera, By typing 3/CR at the diagnostic menu level, the
camera test program wilt be activated, Example 12 shows a printout of the ¢amera test, The
printout capability is nat as important as obgserving the cquipment during the test, By using the

f1eld of view command, run tape command, and stop tope the opcrator can indivy 1y
control the of the tape video , Bnd character inserter. While running

theee tests, observe the following things: first, that the character specifying the fleld of view
changes in the video being displayed on the monitors, and second, that the camcras switch to cover
the proper wlarms when triggered by the appropriate bilevel channel, During the test, the operator
should also verify thnt the tape machines can be turned on and off by entering the appropriate
commands from the keyhoard. With the computer program operating in this routine, it 1s possibli
to determine that the praper signals arce being sent and received from the video subsystem.
I'xample L2 shows a printout of the camera test and indicates the status replies to various

commands sent to the video subsystem,

G.4_Colibrote Test

‘The calibrate test is used to check the capability of the system to send proper calibration
signals to both the Environmental Data Processor and the analog-to-signal contitioning interface,
The operator can type 4/CR at the diagnostic menu level to bring the calibrate test routine inte
operation, The S/CR command will switch the input channels to the digital-to-analog output from
the computer, The R command will ewitch the inputs back to the data or run input position, As
indicated in the flowchart {n Figure 5, the cal switch should alwaye be sct to the *cal* position
before attempting to enter cal values, Aflter entering each command of 5, R, or C, the program
will return to the calibrate test menu level; thus, the operator can enter a number of cal values
and check to see that the inputs to the various data channcls are changing values, The cal outputs
vary fram ~10.24 to +10. 24 volts. The operator enters the appropriate voltage, and the eomputer
will respond with a binary value that It has gent to the digital-to-analog canverier. At the end of
2 test, the input to the channels should always be returned to their data position by typing R/CR.
Type ESC/CR to return to the diagnostic menu level, Example 13 shows a sample printout of a

calibrate test,

6.5 Memory Controlled Procegsor Menu

To obtain program control at the Memory Controiled Processor level, the operatur types
5/CR on the teletype, The computer will reply by printing out the various suboptions available to
the operator, Thia test program is used to diagnosc problems and to verify the operation of the

Memory Controlled Data Processor and its asgociated Dataram memory,



LAY SOUNT e

=

-

[

o ITIC MEM
- TIME CDLE TPRRSLATDR
- EILEVEL
- YELEVITIOM
- CRLIPPRTE
- MEMDCRY CONTPOLLED PPDCESSCR
- MRTI NEMOPY FOPMPTTER
EIC/CP - DONE
DIAENDSTIC MEMU ITEM 7
E
CRMERR TEST
F - SPECIFY FIELD OF VIEW
TRPE
F
INFUT - FIELD OF %IEL/NUIM, TRPE MRCMINET
o
.
ITRTUS - :
TTRTUT - «
o
.
STRTUS = 4
F
IMPUT - FIELD OF VIEU/NUM, TRPE MECHIMED
1o
F
STRTUD = :
LTRTUT = 1
F
IMPUT ~ FTELT OF WIEW/NUM,TRPE MRCHMINES
2t
3
STATUS = :
STRTUS = [

Example E-12



LIRGNDSTIC MEML ITEM

1
CRLIBPRTE TEST
Io- THITCH TR CAL IMPUT LT EEFCPE C- DFTICH
CH TC PUM IMPUT .
PUT LAC WHLLE
ESC-CP - DPDME
;-

CRL VALUE -

.

-

CAL YRLUE =

CRL VPLLE =~

.-

CRL YPLUE =~

-
1
e
N

=
.

YALUF

[
LI

v

Example E-13

48




§, 5.1 Output Commmand and Read Stats -- The Memory Controlled Data Processcr nay

certain functions tr-t are directly vontrolled by the Nova program. These functions are Listed in
the commard menu oad ars Halt, Run, Cal Start, and Cal Stop, The operator miuy enter any of the
commands 0 through 3 and see that the correct status reply is received, which indicates that the
circultry has received the command and returned that particulor status to the Nova, The operator
can also observe the lights on the front panel of the Memory Controlled Data Processor and note
that they are lollowing the commands tesued from the t:letype keyboard, Aa shown in Figure 5,
the operator must type L/CR to get to the command meru level, At that level, he may (ype aguin
any number, 0 through 3, followed by the CR to achieve the control Ninction, A? the end of \hat

operation, the program automatically returns to the Memory Controlied Processaor leve:,

Memory Tceat -~ The memory teat is a check of other cummand functions and the

memory’s capabitity ta be written and read by the Nova, The memory test is begun by typing 2/CR
on the teletype, The program requests the octal memory value, the start addreas, and the end
address plus L, Those values are cntered via the keyboard, and the program to test the memory
is immediately cxecuted between the addresses indicateu, The program will write the value :nto
me:nary and then read the value cut and check to verify that the two are identical. The number
entered to test the memory musy he something 1es8 than the octal number 177777, This require-
mernt cxists becavse the memory i8 16 bits wide by 4095 addresses. [f the test falle at any given
address, that address will be printed out unde: the column "Address Errors™. {f no address

errors uppear, the program will type "Memory Test Done” and return to the meny level,

6,5.3 Memory DumE -« The memory dump enables the operator to read a value in any
addrees of the memory, The memory dump rautlnc is entered by typing 3/CR on the keyboard,
The program requests that the eperater erter the begin and end addresses that he wishes to have
read from the memory, The teletype will vutput the values and then return the program to the

menu level,

Both the memory teat and the memory dump items on the MCP menu can enter long printout
loops which may need to be terminatert by the operator before their completion. These toops can
only be terrninated by using the stop switch on the computer panel, The program may then be
reloaded from the 375B address from the front panel, Example 14 shows the options and saample

printouts for cxercising the Memory Controlled Processor menu,

6.6 Mass Memory Menu

The Mass Memory menu is set up to interrogate the 2, 3 megabit memeory associated with the
output from the Memory Controlled Data Processor. The program routine is entered by typing
6/CR on the keyboard, The computer program responds with a list of the Mass Memory menu
options, Through the goftware routines located under the Mass Memory menu, the operatar can

check the functions of the Mass Memory and the Mass Memory Interface,
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5.6.1 Write/Read Memory ~-- This routine has the capability of writing known patterns into
the Moss Memory and verifying that that pattern has been written, Typing 1/CR on the xeyboard
will cause the program te respond and ask for the octal memory value to toad along with the start
address and the end addrése, The Mn‘s Memory has 65, 536 addresses that each contains 36 bits
of data, The computer wil) load the designated value and check to see that it has been properly
writtea into the memory by performing a read cycle, If there are any address errors, they will
be printed cut.  When the test is completed, the routine will type "Memory Test Done®, Sce
Tixample 15 for illustrations. Becauwse the Nova has 1o reformat and repack data for loading into
the Mass Nemory locations, there are some restrictions upon the values that can be enteced. To
write an all zeros pattern, 0 is simply entered, To write an all onea, 37477 must he eatered, In

the pattern shown of five octal digite, there are some restrictions which must be obeerved. IFor

" example, only 0, 1, 2, . 3 can be the first digit. The second digit can be any octal number to 7.

The third can be onily a 0 or a4, The remaining two digits can be any octal digit, 0 through 7,
The reason for these restrictions can be best be explained by the table below:

16 Bit Nova Word in Octal
X XXX XXX XXX XXX XXX
Only 12 Bitg are vsed (2 6-Byte Words) for tape transfers
0 0XX XXX X00 XXX XXX
2 6~Byte Words (XXX XXX} (XXX XXX}

G.6.2 Read Status Registers -~ This option allows the operator to read the status reg.sters
in the Maes Memory Intérface. The routine is entered by typing 2/CR. The teletype will printoul
STAT CA CA-N Nova ADDR. STAT stands for the statua word and is represented by status bity
which'ari read as a flve digit octal mumber in the printout under STAT, ‘The bits and their moaning
arc as follows: bit 15, error; bit 14, transfer complete; bit 13, unpacking buffer; bit 12, unpacking
constant; bit 11, block transfer complete; bit 10, always low; bit 8, under flow; bit 8, over flow:;
bit 7, memory busy; bit 6, membry write; bit 5, memory read; bit 4, low, CA stands for current
addresg and is a five digit octal number indicating the current status of the addresa counter.

CA-N rcpresents the current address minug an N value and i3 also a five digit octal indication of
that register. The Nova addrese register 18 a five digit represeniation of the Nova address

register (see Example 15),

6.6.3 Write Registers -« The write register option permits the operator to write any
combination of bits into the status register and the Nova address registers in the computcer. This
option is entered by typing 3/CR. Upon completion of the write register function, the program
returns to the Mass Memory menu level, The operator may check to verify that the proper values
have-been inserted into the regiaters by doing a read status of the registirs {see Example 14:,

6.6.4 DMA Realtime -~ The DMA reeltime option is exercised by typing 4/CR. The com-
puter will printout "Word Count Equale®. The operator may now vuter a word count for the com~
puter to dump. After typing CR, the computer will print Memory Controiled.Data Proceasor

outputs for the gclected number of words (see Example 15},
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5 Rcset -- The reset option 16 used to clear the Masg Memory, Typing 5/CR at the

Mass Memory menu level causes the Nova software program to reset the memory and to write 0y

an all bit positioss {eee Example 15},

5.6, 6 Dump Memory -- The dump memory option is utilized by typing 6 /CH, The comouter
will ask for the begin address and the end address. Type the two 5-digit octal number addresses
separated by a olash and the computer will printout the data in the memory, 1n a column format,
Tor the total number nf addresees indicoted, To interrogate only one addreas, usce the same
acdrees 1o both the beginming and end address locations, This will resuilt in cnly the data for that

address being typed out,

I the operator wishes to terminate the printout of o read/writc cycle on the memory or the
mwernory dump, he may do 8o by operating the "stop" switch on the front pancl of the computer.
Thia will terminate the program eperation. To relniriate it, the operator must enter 3766 on the
front panel data switches, and push first the reset switch and then ithe progrum start awitch,

Samples of printouts fnr Mass Monory memy are shown in Example 15,

8.7 DIAG3 OPTION

Thre illustrations covered thus far apply to the DIAoi nrogram, If tire DIAG3 program 15
loaded, then onc additional option is available to the uvser, The additional opiion is the metro tape
dump, A printout of the DIAG3 metro option is shown in Exataple 16, To zall up the metra dump,
1¥pe 7/CR on the teletype. The operator mey now enter file numbers and record numbers 10 print

out data from a metro tape. For a complete deacription of the metro option, sce paragraph 5,1.4,
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7.0 Program Execcution and Operauori: DIAG2 Dingnostic Frogram

The DIAG?2 program caa be loaded from tape or, f previously put 1.0 the computer, can be
restarted from 3765, Type "X® on the keyboard to bring up the diagnostic menu for DIAGZ.  The
diagnostic meru consisty of "Run, MCP/MMF without tape®, an option whica permits the user ©©
pasa data through the system without recording it on tape, and *Run MCP/MMF with tape®, an
option that will cause the digital tape to record the data. The third option is a tape dump which
allows the operator to play back any reecorded data from option 2. Sec Example 17 for a printout
on the options available for DIAG2Z. Figure 6 is & fTowchart that breaks down the various options

and the operator control for those options.

7.1_Run MCP/MMF W:thout Tape

The run without tape option routine is called up by typing 1/CR on the keyboard, When the
program 18 at the run MCP/MMF without tape menu level, the “perator may select onc of three
control options, All three of these options lead to a similar set of branch Instructions at a lower

level that relate to the dwinping of datz on the teletype,

7.1.1 Data Run with External Signals -- The firat option allows the operator to go directly

through to the dump or no dump levels and to load the appropriate parametera nto the program,
Choosing thie option will set up a data run and allow the input amplificrs to remain connected 1o

extrrnal data ~~'r~es This option is cxercised by typing 1/CR on the keyboard,

7.1.2 Data Run with Cal Signals -- By exerciaing this option, the operator cnn chooke to
input through the calibrate aystem o fixed voltage onto all of the channels. Type 2/CR on the
keyboard, and the computer program will come back and esk for @ cal value (-10, 24 to <10, 24} to
be input imo the syatem. After the value hak been selected by the uperator, the program will
proceed to the dump selection level, The data run achieved in this manner requires a data
format as in a real data collection. Using the system in this maaner ullows the operator to usce
the computer as a signai source for all the channels and to input a known value for cach of the

channels called up in the formas,

7.1.3 cel Run with Cal Signals -~ This option i8 simllar to the second option except that in

addition to putting cal values on all channels, the Memory Controlled Data Processer is run in a
calibrate mode which cauges it to output only master frames in the data stream. This option is
activated by typing 3/CR and entering the calibratc values, The option also praceeds to the same

dump option as the previous two selections,

7.1.4 Dump Qptions -~ The dump option level further branchea into three additional choices
for the operator, He may choose "no dump", in which cage the Memory Controlled Processor,
the Mass Memory Interface, and all associated hardware are get into 4 "Run” mode which will
permit di work and troubl on the system hardware, The other dump optiona will

print the data being output by the MCP,
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At thay

i.1.5 No Dump -- The no dump option 18 cntered by typing 1/CR on the keyborod

paint, the operator muy procved to load any desired farmat for the Mentary Controlled b
Processor's operation, See the "Alarm" format instructions in paragraph 5.1, Once the appropri-
ate forriat hoe teer loaded into the program {this is reyuired only once in the diagnostic menu
routines), the operator may type ESC/CR to activate the "run” option in this test situstion. The
computer will printout the coded (nstructions and addresases that ar¢ placed i the mernory of the
Alemory Controlled Data Processor and will place the Processor in the run option, It will remain
in the run option until any charncter in the teletype ig typed, The program will then halt the
Processor and stay at that level untit the operator types ESC/CR to return to the "Run MCP/MEIF

without Tape" menu option level (sec Example 181,

.5 Dump MCP Output -~ The dump MCP output may be entered by typing 2/CR. The
program responds by asking for cntrics to the MCP header menu, This option may be loaded prr

the instructions contained under the "Alarm® program (paragraph 5,1}, After the Processor has
been programmed, typing ESC/CR will activate a "run® mode for the system. The program will
print the format instrucuon codes, rddresscs, and exit to eollect data, It will print MCP data on

the teletype, and return to the "Run MCP/MMF withaut Tape” menu optian level (sec Example 19),

7.1.7 Tump Both MCP and MMF -~ The third option allows the operator to seleet a data
dump on the :eletype of information from both the MCP and MMF, The option is activated hy typing

3/CR on the keyboard and, if required, entering the MCP header information per instructions con=
tained in the ALARM routine (paragraph 5, 1), Once the format information has been entered into
the program, the operator may type ESC/CR and the ecmputer program will print the format
ingtructions, address, and data printouts repreaenting both the MCP and the MMF, At the com-
pletion of the print out, the program will exit and return to the "Run MCP/MMF without Tape"

menu option level {sec Example 20},

Run MCP/MMF with Tape

The second option on the diagnostic menu in DIAG2 is entered by typing 2/CR from the
diagnostic menu optian tevet, The program will print a "Run MCP/MMF with Tape” menu,
offering the operator three options from which to sclect, The first optian, a “Data Run with

External Signals”, is used to collect data on tape and to verify the operation of the sygtem with the

digital tape recorders. The second option, the "Data Run with Cal Signale®, is used to ve
Bame type of operation except that the values inserted into the data 5tream are controlled by
selecting a calibrate value for the analog channels. The third option for this part of the program
is the gencration of an errar detection format. The error detection format 1oads a special walking
bit pattern in the Memory Controlled Data Processor which counts trofn 0 to 76, This pattern ean
be sent through the regular process of data storage, retrieval, written on tape, and recovered
from tape to test the complete operation af the syatem and check for jad addreases in the Mass
Memory that contain incorrect data, Since the pattern is sequential, any dropouts or wrong
addressing la alaq detected by the program,
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7.2.! Data Run with Externs’ Signals ~- The dats run with external signald 15 ¢ntered by

1sping 1/CR on the keyboard. Example 21 shows a typical printant. The operator will next select
the recording point for the digital duta, which may be either load point or may be at the end of an
aircady existing file on the tape, {f the format has not been loaded into the proyram, the operator
may accomplish thut by entering the "Select MCP Header? menmu and changing the values to
accommodate the format desired, At the end of proger foimat programming, the operatar will
type ESC/CR and the system will Jord the program end begin the tape acquence, During the tape
sequence, the operator may terminste ths program by typing *X* foliowed by ESC/CR to return

to the diagnostic menu level, !f the sequence (s allowea to go to completion, only ESC/CR is

required to return the program to the diugnostic mem level,

7.2.2 Data Bun with Cal Signals -- This option ty aclected by typing 2/CR. The computer

will 36k for & cal value (-10, 24 to +10, 29) which is cntered by the opcrator, Following the cal
value, the program will asl: for the load point on the tepe, If pragramming has not been done for
the format, the MCP header memu must be entered and programmed for the correct format, Scec
the instructionsa under the Alarm Programming {paragraph 5, i}. When the neccssary format
information is loaded, the eperator will type ESC/CR and the program will begin by loading the

MCP forma: instructions and ther will exit to p the program with the dsgital tzpe.
The sequence cen be terminated at any time by punching X on the keyboard followed by ESC/CR to
return the program to the diagnostic menu level, If the goes to pl , the operatar

need only type ESC/CR to return to the diagnostic mem level (nee Example 22},

7.2.3 _FErrac Detectian Format -~ The error detection format is seiected when the operator

desgires to check for problems In the memory, data tranafer, or digital recording, The error
detection format ie entered by typing 3/CR on the keyboard, If the operator desires to inhibit the
farmat printout. bit 3 will be get high. The computer will execute a program to losd the Memory
Controlled Data Processor with a apecial walking bit pattern and place the system in a "Run"
mode, The data will be recorded on tape for approximately four seconds, The system will s5top,
and the operator must type X on the keyboard to terminate the tape and print the record of errors
associated with the aystem test. Typing another X on the keyboard will return the pragram to the

d:ngnostic menu level (see Example 23),

7.3 Tape Dump

The tape dump option is eme;-ed hy typing 3/CR on the keyboard, The operator may now
enter the file nuraber for the data tape placed on machine I for playback. U the data tape iz a
normal data tape, or a tape made from the diagnoatic memie "Run MCP/MMF with Tape® opticns,
the operator will place bit 2 of tho data field on the Nova front panet in the down position, How-
ever, if the tape I an "error te5t" tape coming from the error detect format portion of the test
routine, the operator will place bit 2 in the up position,



64

RIRGNDSTIC MEM

R

2-RUN
2-TPP

4

P

ETC
(]

4 MCP/MPRF

ITMDOUT TAPE
MCP/RMF UITH TRPE
E DUMP

ESC-CR - DOMNE
IAGNLSTIC MEMUL ITEM 2

UM MCP/MME UTTH TRPE MENU

t - DRTR PUN UITH EXTERMEL SIGNALS

2 - DRYR FUN UITH CAL SIGNALS

2 - EPRDP DETECTION FORMRT <BIT 2 UP TD VDIP PRINTDLT:
CP - DOME

TRPY RECCFLING RY LORD PRIMNY <Y CR M-

MCPHERDER MEMU

P - PRINT MCP-HERLER TRELE

-

CLERP PMPLOG-E!LEVEL TABLE SECTIDM

7 -
ESC/CR - DRONE
T2 PRLYEP THE DESIRED SECTICM - KEYIM NUMBEP
L= I
2 - SYM
2 - AMALOE/RILEVEL
2w - WORP RRTE
S ~ ENYIRDMENTAL .
4 - MNUMEER CF PRTR FRAMES
MCP/HERDER MENU ITEM
T
EXIT

& 1£007€

110057

2 1£¢0:4

2 igeeqad

1 £€

S 1400€4

£ S00ES

7 150060

£ 17416

@ 127ve?

e o1zeel0

11 110067
2042 15QCe0

"RECDRDS
RPPREX 4 MIM RUNNING TINE

Example E-21



TIRGHDCTIC MENL TTEM °

PUM MCP/MME 1ITRUUT TRPE MENL
1-IRTR PUN I'ITH EXTEPNRC SIGHALS

Z-DRTR PUN 1'ITH CAL SIGNALS
S_cAL PUR LITR CAL 3TENALS
EI0/CP - DONE
T2
TRL WRLLE =
-
EREEY
LUMP CPTION
1 - N poep .
2 ~ PUMP MCP DLTRLT
- DUMP BOTH MCP PND MMF
rz

MCP-MERLER MEMD
P ~ PPINT MCP/HERDER TRELE
Z -~ CLERP PNPLDE-PILEVEL TRELE SECTICN
EZC-CF - DUOMNE

TC ALTEF THE DESIPED SECTICHM - KEYIN NUMPER
PR

o

2 - FPMNPLCG-RILEVE.

4 - OFD PRTE

< ~ EMVIPCMEMTRL

£ - MUMBEF CF DATP FRRMES

MCP-HERDER MENL!' ITEM

1ECCPE

vaom
o AWM B AWM O
2abaaas

2042

20ae

2050

205

2es

' 14 ac g€ S2 A2 12 a2 43z 44 a

12 4 42 2 42 SE a4 7?7 A€ ST S?
25 a5 ec [ 0 0 ¢ 1€ £1  EP  £r
7 0 BT TR ] 0 6 76 S? 4
P 52 43z 12 42 a2 &4 a €5 41 14
€l 42 %€ 40 77 46 s2 S? A7 42 4s
72 [ 0

-

Example E~22

65



LIREMDSTIC MERL ITEM 2 .

TAPE MENL

! - DRTR RUN $#ITH EXTERNAL SIGMALS

2 - DRTR PUN WITH CRL SIGMALS

2 - ERRCP DEYECTIOM FCRMAT <PIT 2 UP TO VCIP PRINTCUT

WM L fure
™
o
o
Q
v}

120010 ENIT  S4 2 SUITCHED UP
e RECDPDS

EXIT

Example E-23

66



With bit 2 {n the down poaition, ihe operator will enter the record number, and the program
will exit to dump the tape, To terminate the printout, the bit ! switch is moved up, The computer
will ultimately read the position of bit 1 and terminate the printout, When the printout is termi-
nated, 2 new record mumber may be entered to order the system to print additional records as
required by the operator (see Rxample 24).

‘With bit 2 in the up position, the tape must be an error detection format test tape. The
operator selects the required record mumber, and the program exits to check for byte errors,
Example 25 shows a printout from an error test tape, The printout will occur only when there is
an error that has occurred some place in the data stream, If there are no errors in the record

under test, the program will exit by printing 2000, and automatically read the next record,

Either of the two tape dump routines can be returned to select a new file number by typing
ESC/CR to return to the diagnostic menu level, Typlng 3/CR will allow the operator to enter a
new file number [or checking data ln additional files,

67



DIRENDSTIC MEMU ITEM 2

-

FILE MUMEER =
YTYPE <¥2s TR EIT ! SW.UPs TO EXITY .
YBIT & SH. P FDR BYTE ERRCR CKS>

T s

" PECDRD MUMEER

2 14
1 €S €8 w7 Pe PL 72 72 T4 7S 76 !
12 2 H a 5 3 7 10 g1 12 17 3 15
a5 € 1?7 20 @21 g2 @22 &4 @25 @€ @&v 2 21
37 2@ T M ¥S P& 2P A0 AL 42 4% 4 as
A A& 47 S¢ 'St Sa2 =2 S4 S5 S€  S? £n £l
1 E2  E2 €4 €5 €€ €7 e v 72 7Y ¢ v
7> 7E [ 1 z 4 s & 7
2 12 14 15 1E 20 e s 27 c
°7 @F 26 3 2@ 4 25 2% a1
109 42 a4 <5 A6 a7 Se Sp S22 <=
121 ST €M €1 €2 €2 £4 €S €€ E7 71
2% 72 74 7S 7% P 1 1 a s 3
145 1 14 12 12 14 1S 16 17 an @y a2
157 ed &8s 26 @27 20 2 W T z4 ¥ %
169 4¢ 41 42 42 44 45 46 a7 S0 S: Sz =
121 S4 S5 SE ST &0 &1 €2 €T €4 £S5 86 &7
192 ve pr o P2 P2 P4 ?S 7 ¢ H E a
205 S € 7 it 1y 2 12 t4 15 &0
2ir 2t 28 2y @ea < 26 a7 2 1 22 24
229 2= 26 I AL 4 42 42 44 45 aé <6
z41 =1 52 S4 S5 S€  S7? €0 €1 2 ]
ESCOCR DR MEXT REC NUMEER

-

Example E-24



HDIIT TRPE
40P - MMF TRPE

¥~TRPE [P

X

ESC/CP - DPCNE

LIRGHDITIC MENU ITEM 2

FILE MNUMEER =

‘TURE ¥r- OP 1 S, UPe TD EXIT
FIT & K. UP FCOP PYTE EPPOP CKS)
1
FECCRD t4!MPEP =
I
! e 7 ¢
Aan a1 27 a0
[ ! z? 10
: =7 qae 7 4ac
A we w2 €2 £2
4 7 7 o7 ac
< qa 25 27 ae
3 13 7 7q 7S
= [ 22 27 ac
5 7 e 27 ac
2 7 2¢ 3?7 a0
k3 3 £? 27 qae
e < e 57 70
e S 2E 27 a0
i a L3 k14 ac
e 4 < k14 ac

A1 bs (e U LT DY A R TG TG O 0 R A 1

2 €q 27 ac
: 2 24 ki qac
1% e £2 27 ac
1% 2 az 27 ae
! : £2 27 ag
H N a2 27 ap
H [ <1 G ac
20 [ 21 27 ac
& € SE Eid A4
at < <7 27 4c¢
ae £ 124 27 ac
ar = SE z? aeg
24 & 1€ 2?7 ae
25 za2oee a 55 k4 ac

EiC-CP DR MEXT PEC MUMPER

Example E-25




8,0 Nova 2 Checkout Procedure

‘The Nova 2 computer is tested using the Data General Dingnostic voutines, A paper tape
reader located in the bottom of the rack under the Nova is utilized to 1oad diagnostic routines for
the checkout of the Nova 2, The diagnostics on the paper tapes also are utilized to check the
mterface between the Sitent 700 T'TY and the Nova 2 eomputer, Consult the appropriate manuals
fot instructions conccrning these pieces of hardware and for the pruper test steps in the checkout

af the TTY and Nova 2,

The other diugnostic routines for checking the performance of the Pertec Digital Tape
Machines and the Datum Magnetic Tape Controller Model 5091 are contained in the Datum peripheral
vquipment mamial, There i6 a special diegnostic tape, labeled "AIDS Diagnostic", which has one
remote and two program load routinss for checking the performance of the tape controllers, The
software manual for the Model 5091 Maguetic Controller contains the instructions for utilizing

this gaitware on magnetic tape,



8,0 Calculatians for the AIDS Format

‘The AIDS data format is different from many data ccllection formsts since it was designed
to accomplish data compresaion by omitting sampics. Figure 3 shows the format and ‘nhe iotation

of control words such as "Sync” end "End of Data Frame?,

A form, which is at the end of this gection, wil) ass(st the operator in determining several
of the variables that must be entered into the program when the MCP header menu is prograrmmed,
The operator must examine the data channels to determine the highest data frequency that might
he expected, This frequeney, in Hertz, must be entered online 1, (The operator should also
determine that the law paas filiers In the Analog Signat Conditioner will pans this frequency. I
high frequency notee is expected sbout this frequency, the operator can adjast the low pass

filter's cutoff frequency by changing the vaiues of the on the
asdociated with the signal conditioning amplilier in cach data cheonel; this wili eliminate some

high frequency aliasing nols* from the data,)

The operator should enter the number of samples per ¢ytle on line 2, The minimum number

is 2 samples per cycle based an theoretical 1 , with § pies per cycle being a

practical number to use in {he calculationg.

Muitiplying line 1 by line 2 given the number of samyle‘n per eecond per channel, This
number i the number of data words that must be collected each gecond. Interspersed at equal
intervals between the data words must be time ard other information that is contained in the
master frame, Since the time resolution must be gt Jeast . } second, there must be at least 10
muogter frames every secand, The division by IC or a larger number in line 4 calculations pro-
vides the praper time for the format, Calculatiors periormed under Yine 5 will account for e
channel codes that must be included in the format. Summing the totale on lines 6 and 7 givas the

totat rumber of worde in a super frame and i8 eatered in line 8,

Multiptying the number of wards in g super frame by the number of super frames that will
occur in a second gives the word rate, This caiculstion is performed by muitiplying the divisor
used in line 4, which was 10 or a number greater than 10, by the numbver of words in 3 super

frame,

Since only scven word rate vajues are given by the program, the gperator must seiect the

next hizher rate available above the calcuiated word rate. This value is enteced in line 10,
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Calculationa of ATDS Format Parameters

Higthest frequency redponsc expected for any data chnnnel,

Samples per cycle {3 or more),

Auitiply iines 1 and 2.

Divide the vesults of line 3 by 10 or more to determine’

number of data frames required, Division by 10 is
based on minimum regoired 1o provide . } sec. time
resolution. Round value to next higher integer.
Number must be less than 4095,

Determine number of {ormat words,

{a) Sync words. (Programmed for 4} 4
{b} Time code words. 6
(e) Word rate wards, 2
{4} Environmental words. -
SADL 15 Rocky Flata 23 15
(e) Bilevelwords 2 x5~ 10
(1) Six bit data channels 10 x 2 = 20
(g} Six to twelve bit data channels ix 3= 3
(h) Master frame vnd worde - 1
tiy Data frame end words 3

Number of master frame words equals 8um of a, b, c,
g, o, f, g, and h,

suraber of duta frame worda per super frame
equals sumof e, f, g and i, times line 4.

Number of words per super frame equal sum of lines
Gand 7.

Muitipie linc 8 by divisor uaced in line 4.

Select next higher table rate, Maximum rate is
250 kilowords.

75 _Hz
5 samples/cycle

315 sampies/sec/
channel

38 npumber of data
frames

Gl M. F. words

1368 D. F. wards

_‘229 words per super
Irame
14280 word rate

1§, 625 hwword rate



Calculations of AIDS Formas Parameters

1. Highest frequency reaponse expected for any data channel, 500 Hz

2. Samples per cycle {5 or more). 5 samples/eycle

S, Multiply line | timea line 2, 2500 gampies/sec/
channel

4. Divide the results of line 3 by 10 or more to determine
number of data frames required, Diviston by 10 (&
baged on minimum required to provide , ! see, timo
reaglution, Round value ta next higher integer.
Number must be leas than 4085, 250 rumber of data
frames

5, Determine mumber of format worda,

{a} Syne words. ({Programmed for 4) 4

(b) Time code wordas, [

{c} Word rate words, 7

(d} Environmental words,

SADL 15 Rochy Flats 23 15

(e} Bllevelwords 2 x5= o

{f) Six bit deta channels 10 x 2 = 20

(@) Six to twelve bit data channels _ x3

h) Master frame end words - T

(1) Data frame end worde 3
6. Number of master frame words equals sum of a, b, ¢,

d, e {, g anth, 5B M, F, words
7. Number of data frame worde per auper frame equals

sumof e, f, g and i times line 4, 8250 D, F. words
8, Tumber of words per super {frame equal sum of Mnes

§and 7, 8308 words per super

frame

B, Muitiply line B by divisor used in line 4, 83080 word rate

10, Select next higher table rate, Maximum rate is
250 kilowords, 125 kw word rate



