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An Adaptive Intrusion Data System (AIDS) was developed to collect data from
intrusion alarm sensors as part of an evaluation system to improve sensor
performance, AIDS is a unique digital data compression, storage, and
formatting system, It also incorporates a capability for video selection and
recording for agsessment of the sensors monitored by the system, The
system is software reprogrammable to numerous configurations that may be
utilized for the collection of environmental, bi-metal, analog, and video
data, This manual covers the procedures for aperating AIDS, Instructions
are given to guide the operator in software programming and control option
-selections required to program AIDS for data collection, Software diagnostic
programs are included in this manual as a method of isolating system
problems,
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DESCRIPTION, OPERATION, AND DIAGNOSTIC ROUTINES
FOR THE ADAPTIVE INTRUSION DATA SYSTEM

1,0 Introduction

The development and testing 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 false alarms, Improved intrusion sensors would lead to the development of better
alarm systems which could be expected to thwart intrusion by unauthorized groups attempting to
secure entrance to facililies working with or storing nuclear materials. Figure 1 shows one of the
two Adaptive Intrusion Data Systems (AIDS) built to assess intrusion sensor performance, The

other AIDS is installed in a field trailer,

One special requirement of the data system was to retrieve sensor information for a five
second period prior to the alarm occurrence, Normally, this might be accomplished by continuous
recording and storage techniques, Digitizing the data from a large number of sensors would lead
to an amount of data estimated to be 6, 9 x 1010 bits/day, or roughly 700 7-track, 2400 feet long
digital tapes. This amount of data is obviously unmanageable and would probably overwhelm any
data reduction facility., To meet the five second data requirement, a technique of adaptive data
compression and a modest digital mass memory storage were combined and incorporated into the

data collection 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
velocity, wind direction, temperature, humidity. potential gradient, and rainfall rate. A display
of the weather information is available in the instrumentation 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 is available to the user.

In addition, the system will select television cameras observing the sensors being monitored
and videotape the information at the time of any sensor alarm, Time code information is incorpo-

rated into the video stream to permit correlation of the video data to the digital data recorded.

A very important aspect of the AIDS program is the ability of the system to retrieve, reduce,
correlate, and display large amounts of data in a meaningful and rapid fashion, Consequently,

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



Figure 1,

AIDS Hardware



capabilities of data reduction facilities. Long data reduction times often are encountered with
data that are collected in analog format., The analog data must be digitized and time correlated
before computer processing. This can require extensive amounts of time frém a data reduction
facility. AIDS not only collects the data in the field that is desired by the user but formats the

data for direct computer analysis,

An important aspect of AIDS is the ability to change the data format easily and quickly in the
field, thereby permitting different arrays of sensors to be tested with a minimum of hardware
changes. Data channels to be collected and data sample rates are all controlled by keyboard

entries,
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2,0 System Description

The Adaptive Intrusion Data System was designed to be a flexible data coilection system
(see Figure 2). ' AIDS can collect data from as many as 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 into a 2. 36 megabit mass memory, The mass memory, therefore, contains a history of the
data which can be recalled whenever an alarm occurs, If 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 transferred by the System Controller (a Nova 2
computer) to one of two digital tape recorders_ for permanent storage. When one tape is filled
with data, the system will switch to the second tape, At the same time, the System Controller
will print an indication on the teletype which will tell the operator that one tape is full and that it

may be removed and a new tape loaded in its place,
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ADAPTIVE INTRUSION DATA SYSTEM
Figure 2, AIDS Block Diagram

The Fnvironmental Data Processor (an IMP-16 microprocessor) handles the weather data.
Under control of a read-only-memory program, the processor constantly formats and updates the
information on the weather conditions, It performs the appropriate algorithms 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 are accessible for form'attin‘g by the Memory Controlled
Processor, To obtain the weather data, the Memory Controlled Processor sends an interrupt

signal to the Environmental Data Processor to instruct it to route information from its memory



onto the data bus and strobe it into the appropriafe registers in the Memory Controlled Processor,
Thus, the Memory Controlled Processor has access to the environmental data whenever it desires

that information,

The Memory Controlled Processor is the focal point for the collection of all of the digital
data, In addition to the data from the Environmental Data Processor, it also receives time, bi-
level multiplex signals, and digitized analog data from the analog-to-digital converter and multi-

plexer".

The Memory Controlled Processor is under indirect control of the System Controller,
Whenever the user desires a particular format of data, he may enter that format via the teletype
connected to the System Controller, The System Controller analyses the input instructions and

‘transmits the binary codes to load the merﬁory of the Memory Controlled Processor, The memory
now contains the instructions necessary to select the data inputs in the desired sequence, After

the system has been formatted, the System Controller caﬁ command the Memory Controlled
Processor to go into the run mode, While in this mode, it collects data from all sources tied to

it and feeds that information to the Mass Memory Formatter. "The Formatter in turn dumps the
data into the Mass Memory, Upon command of the System Controller, the Mass Memory Formatter
will take the‘data from the Mass Memory and transfer it to the Controller for recording on digital

tape.

The Bilevel Multiplexer serves as the system trigger. Should an alarm be detected in any of
the 48 channels of the Bilevel Multiplexer, the System Controller detects the presence of the
alarm, determines which sensor caused the alarm, sets the system into a data collection mode,
and switches to the TV camera covering the sensor in question, The video signal from the TV
camera is passed through a character inserter which inserts into the video signal the proper time
and other information in character form before it is recorded onto video tape., The Video Con-
troller also turns the video tape recorder on for a pre-seclectable length of time, The System
Controller also types a record of the alarm along with the time of occurrence, The data, which
are being callected by the Memory Controlied Processor on a continuous basis, are then retrieved
for the time period of approximately five seconds before and after the alarm. This time period is
software controllable, The collection and transfer of data will continue until the data have been
transferred onto tape., The system will also continually monitor the bilevel inputs, and if an
alarm occurs in another area or the original alarm recurs, the system will initiate a follow-on -

collection of the data, so that none of the information concerning an alarm situation is missed,

Analog alarm data from the sensors are processed by the Signal Conditioner on a continuous
basis, The Signal Conditioner consists of 48 instrumentation low-pass filtering amplifiers, These
low-pass amplifiers, which can have their cut-off frequencies altered by changing plug-in modules,
act as pre-sampling filters to remove high frequency noise and also serve to reject common mode
noise that is sometimes picked up on the signal lines., Upon command from the Memory Controller

Processor, an appropriate multiplexer gate will be Opehed to take the output of the Signal

11
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Conditioning Amplifier. The output from this channel is fed to a sample-and-hold circuit and
ultimately to an analog-to-digital converter, Any of the 48 channels can be selected in any desired

sequence by the Memory Controlled Processor,

To provide a nstate of health™ analysis of the system and to permil calibration factors to be
developed by the data reduction computer, the System Controller will at selectable time intervals
perform a calibration on the analog channels and on the environmental channels, This calibration
is routinely performed on every digital tape that is 1~ecoraed. Calibration can also be performed

periodically throughout the day, if desired.

2,1 Data Format

The Memory Controlled Processor is designed to handle 6-bit data words and channel codes
and to transfer them to the Mass Memory Interface. ‘I'ie b-bit Juta words ngain appear in the
formatting at the digital tape input. The format utilized (see Figure 3) consists of paprallel duiups
of the 6-bit words with appropriate "sync" code words. The system is configured with "super
frames'", "master frames" and "data frames"”. The master frame contains the Sync words. In
addition, it contains special information such as time, word rafe, calibration values, and weather
data, The master frame also contains the programmable part of the format, which consisis of the

bilevel and analog channels to be monitored,

Following the master frame are the data frames. A data frame is essz‘entlally the program-
mable format of the master frame, If data channels are active, all data channel identification
codes and their respeétive dulu wurds will bo present in the data frame. However, if the activity
is such that the data are outside the thresholds programmed and no alarms are present. all the
data frames may be dropped out of the data collection. Thus, large amounts of digital tape storage
and buffer storage can be saved. The data frame end chanuel code, with its crannt, tags any data
frame present. The master frame and any number of data frames up to 4096 form what is known
as a "supe.r frame"., The data system can be programmed for data rates up to 250 kilowords per

second,
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3.0 Turn-on Procedures
These turn-on procedures assume that all AIDS subsystem components have been turned off
and the total system must be activated, The procedures also may be used to turn on any éubsystem

that must be activated after not being in use,

3.1 Time Code Generator

In any start-up procedure, the Time Code Generator should be turned on first. If the AIDS '
system has lost power momentarily, the Time Code Generator will continue to operate on internal
battery power for approximately one hour. The Time Code Generator will not light its dispiay
when operating off its internal battery, If the power switch is off, then the Time Code Generator
has been inoperative and must be reset to the correct time, In turning the Time Code Generator
on, tirst luru the powor switeh tn the "on" position, Next, Jdep:ess tho stop hottan to stop any
counters. To adjust the time, go to the preset slow code switch and dial the number to sét in a
digit of the time code. For example, to set the number 2 in the first digit of the days display,
dial the preset selector switch to 2 and push the pushbutton under the hundreds of days. Continue

this procedurc, setting the hundreds, the tens, and units for déys; then set the hours, the

"minutes, and the seconds with the code switch. The best procedure for setting the time is to zero

the seconds and wait until the next minute is due to occur. Using either the WWV or some other
time cource as a reference, wait until the arrival of the time preset into the time code generator,
At the proper moment, push the start button, and the time code generator will sync up with the
time, The time code generator must be counting in,order to supply the necessary time information

to the video system, the computer, and ulhes parto of the ATNS system,

3.2 Video Subsystem

First, turn on power L6 all tuieras by oporating the power swilch on the camersa control
units. Turn on the Lenco sync generator, the pulse distribution amplifiers, each of the monitors
at the top of the racks, the remote video switcher, the Laird Telemedia Character Generator, and
the videu lape recorders (VTR), With.the VTR frount panel power switch "On", the tape machines
can be operated for manual playback vr recording. The VTR motor control must be on for the
computer to be able to control the VTR's, The remote switcher requires resetting by the Nova
computer to initialize the video switches inside the camera switcher, If 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 field "one", The Nova software routines recognize fields "zero" and
"one" for switching and recording selections, Front panel switches on the remote video switcher
are used to cause monitors 3 and 4 to display sigﬂals from four different sources, The field
"zero" switch causes the monitors to display the outputs from cameras 1 and 2, while the field
"one" switch changes the monitor inputs to the outputs from cameras 3 and 4, The VTR switch

causes the monitors to display the outputs from the two VTR's, If the VTR's are powered up in



either the recording mode or the idle mode, the 6utputs will be the signals applied to the inputs; if

the VTR's are in the playback mode and running, the outputs will be the previously recorded signal.

The character inserter switch causes monitors 3 and 4 to display the output signal of the character

inserter,

With either the VTR switches, field switches, or the character inserter field switches
depresseq, a display of the time will be visible on the screen, This time should correspond to the
time aisplay on the time code generator, Following the tenths of seconds count running on the
screen is a number which is related to the field of view being selected by the computer at that
time, It will be either field "zero" or field "one", The next three numerals display the count on
the number of times the video machines have been activated by the computer system since the last
manual reset, This is not the number of alarms but rather the number of times the machine has
been turned on, Operation of the counter for this display can be checked by opening the remote
camera switcher door and pushing a pushbutton on the lower edge of the card which is mountcd on
the left hand side, Pushing the button will advance the counter anincrement at a time to show that
the circuit is operating, The display may be reset by a pushbutton located at the top edge of the
card. This count is generally reset at the beginning of any data collection periad, The display of
time directly correlates to the time code generator with the exception that the tenths of seconds is
displayed on the video screen and not upon the time code generator. The position of the time and
event counters can Se changed by a knob on the front of the Laird Telemedia Character Generator,
The characters may be activated and deactivated by pushing ‘a recessed switch located next to the
vertical position knob on the character generator, Black or white characters may be selected by
_ pushing the B/W switch located behind a hole in the front panel, The character generator also has
a slave function which will operate to display the characters on the second video channel,. Tﬁe

slave function does not have the same degree of character intensity control as the master,

When monitors are being selected through the pushbuttons labeled VTR Field, the video level
on the VTR machine itself will control the intensity of the video display on the monitor. This
should be adjusted so that the video level output from the recorder is in the green position on the
meter. For individual instructions on the opcration of the IVU ‘IUb or 800 recorder, consult the

manufacturer's instruction manuals,

The video monitors may be adjusted for brightness, contrast, and horizontal or vertical hold,
when necessary, Screwdriver adjustments are available for adjusting the height, vertical
linearity, and focus of the individual monitors, If a good picture cannot be obtained by adjustment
of the monitor controls, adjust the camera controls after checking to see that the camera control
switch auto/manual is in the anto position, If the switch 1S in the manual position, sensitivity
focus and blanking will have to be adjusted manually to obtain a good picture, The auto position is

the desirable operating position for most scenes,
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A good procedure to follow when turning on the remote video switcher and adjusting the
monitors is to first select field "one" cameras. Adjust the monitor for best picture from these
cameras, Next, select character insertion fields. The monitor now will diSpiay the output of the
video switcher that is fed to the input of the VTR. If this happens to be field 0, then a "0" will be
displayed on the monitor; if it happens to be field 1, then a "1" will be in the camera select digit,
At this point, adjust the vertical height position slightly until the jittering stops. Next, push in
the VTR field button and adjust the video level out of the VTR until a satisfactory picture is
obtained.

If after switching to the output of the VTR machine there appears to be a shift horizontally
or a tearing vertically due to the horizontal misalignment, the screen splitter phase control should
be adjusted with an insulated screwdriver; this control i accessible through an access hole in the
bottom of the V'I'R, At this time, the tape fecorders should be operated manually in the record
mode to check their recording mode. After recording, playback ¢an be accomplished by rewinding

the tape and playing back with the remote camera switcher set in the VTR field position,

3.3 Alarm Monitoring Chassis

The alarm monitoring chassis is activated by pushing the power switch, If alarm signals are
not present, pushing the reset button will extinguish all the display lights. If the direct/latch mode
switch is in the direct position, the appropriate displays will light only during the time the alarm
signal is present, In the latch mode, the alarm will set a latch which will keep the light on until

the reset button is pushed,

3.4 Analog Signal Conditioner/Interface

The analog signal conditioner is operaled by turning the power switch on, When the red
LED's over ihe handleo are lighted, it indicatco that the 8ignal conditioner is in the "cal" position;
they should not be on after power is turned un sincc the control relay drops out When puwer io off,
If the system should hang in the calibrate position, 'v'cal" may be reset by furm‘ng the power off and
then hack on, With the signal conditioner on, any of the analog channels may be monitored from
BNC connectors uu the front panel.  In the signal conditivner, lhe output has a § volt offset and a
gain of one, so a voltage of "0" volts provides a "5" volt output. Both thé gain and offsel are
adjustable to enable the ASCI to accommodate the unipolar analog-to-digital converter operating

range of U t6 10, 24 volts,

3.5 Environmental Data Display

The Environmental Datd equipment is located in the left hand rack beneath the Pertec tape
machine, The start up procedures for the environmental data display are as follows. Turn on the
power to the signal conditioning amplifiers in the lower parl of the rugck, The precipitation signal
conditioner should be reset by pushing the reset button, A light will flash while the butlon is

depressed, The "advance" switch on the precipitation signal conditioner can be used to check the



operation of the precipitation accumulation channel (channel 6 on the thumbwheel of the auxiliary
display word selector) or to preset a value into the accumulator at power on or after a power
failure, The display will count to a maximum of 255, and the readout on the signal conditioner will

increment by one, After all checks, both switches must be returned to the "OP" position,

All selector knobé should be in the operate "OP" position on all of the signal conditioners,
Next, turn. the display panel power switch on; no digits will be displayed except for the permanently
lit de_éimal point, Next turn on the IMP-16L microprocessor; the IMP-161, should immediately go
to the "run" position, and digits should now be displayed on the environmental display panel. The’
rainfall rate indication will not be correct until four minutes after the system has been turned on;
at that time, the rainfall rate will be updated for display. The display should be in the enabled
position, In the disabled position, the diéplays go off and the disabled LEDhlights. The lamp test
can be accomplished by pushing the lamp test button, in which case all digits displayed will be
eights, Two switches located in the lower right hand corner labeled " Auxiliary Display Word
Select" will select displays for auxiliary inputs that may be attached to the processing system,
These displays select alternate wind speeds and wind directions from other sectors than the main

sector for the Rocky Flats installation,

The Potential Gradient Sensor Control is turned on next; allow five minutes for warm up and
then push the zero button, A potential gradient of -200 (20 -on readout) volts should appear on the
display panel. The Potential Gradient Sensor Control also hé.s a buzzer switch whiqh enables a
buzzer to indicate when the potential gradient exceeds that value selected by the front panel control,

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

Occasionally, the potential gradient may latch up; this is evidenced by a display 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, Cycling of the potential gradient power switch should unlatch the

circuitry, In some cases, this condition is self correcting.
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4.0 Nova 2 Computer Operation and Software

The Nova'2 computer is the system controller for AIDS and performs th..e fu'nctions of both
operating a "Run" program and furnishing diagnostic programs to analyze problems associated
with components in the system, The follovx;ing procedures must be followed in order to place the
Nova 2 into operation for either a system "Run" or to diaénose problems with the system. Turn
on the Nova 2 power switch and the AIDS Mass Memory Interface, The Mass Memory Interface
must be on since the Nova data bus terminations are locaied in the Mags Memuory Interface. Turn
on the Pertec tape machines and the Datum magnetic tape controller, Thread the digital tapes onto

the Pertec tape machines per the instructions located inside the cover of the Pertec,

4,1 Software Description

Tho programs for the Nova 2 are slured on inagnetio taps, Oroer the ftapc hae been Inaded into
the computer, the programs will remain in residence m the xcomputer until such time as a new
program is dver-written, destroying the program in residence, The system digital tape contains
five programs: DIAG1, DIAG2, DIAG3, ALARM, and IALARM. If the Adaptive Intrusion Data
System is to he placed into a data collection mode, either the ALARM or IJALARM programs must
be loaded into the computer, The programs are basically the same and contain the same information
except that IALARM has an abbreviated set of routines that does not contain a tape dump option
that the ALARM program contains, IALARM is to be used when the computer contains only 16 K
of memory, and ALARM can only be used when there is 32 K of memory in the computer,

Figure 4 shows the flow diagrams for initializing ALARM or IALARM functions,

If the Nova 2 is to be used to diagnose subsystem maifunctluns, (Lein DIAGL, DIAG?, or
DIAG3 must be loaded into the computer from magnetic tape, DIAGI and DIAG3 are essentially
identical programs except that DIAG3 contains an additional set of tesl routinco that can he nsed
only when the combuter contains 32 K of memory, Figure 5 shows the flow diagram for these two
routines and iﬁdicates that DIAG3 contains a metro routine not present in DIAGl. DIAG1/DIAG?
diagnostics are used to check out individual subsystem components., The DIAG2 program contains
diagnostic routines that permit the AIDS to be run in special run formuls for diagnostic purposes
only, Since DIAG2 is used in run-like mode conditions, many of the routines and subroulines arc

similar to those in the alarm programs. Iigure 8 shows the flow diagram for DIAGE.



LOAD PROGRAM OR RESTART FROM 376

8

S,

f
RUN
j RUN MENU

!
CAMERA FIELD OF VIEW

SELECT BACKGROUND

RATE
ESC/CR @

Qe
INSERT

FIELDS &
CAMERA

L —

CLEAR
FIELD

SELECT OPTIONS

SELECT
RATE

CALIBRATE

LOCK OUT INTERNAL

1
BILEVEUTV/ANALOG

SELECI NO. TAPES

T I
BILEVELTV BILEVEL/TVIMETRO
DIIOIING
. Jsewect no. vapes|
EXITTO

PGM OPERATION

D
STOP PGM
EXECUTION

iSELECT START TAPE I

I SElECT START TAPE l

SELECT RECORDING seucr RECORDING
START POINT START POINT
[}
EXIT TO PROGRAM
OPERATION '
s 718 )
PRINT MCOP
FORMAT INSTRUCTIONS
PRINTS CAL
START
X EXIT T0 PROGRAM
OPERATION
STOP PGM
EXECUTION
STOPS PGM
EXECUTION

SELECT SELECT
CALTIME LOCKOUT ALARMITIME
AND INTERNAL AND LOCKOUT INTERNAL
— |
-
Figure 4,

mcP
| '
i .
+ ’ - .
. T T T [I§ ] T T
CLEAR TABLE PRINT 1D SYNC ANALOG/B ILEVEL 1 WORD RATE METRO NUMBER OF
] . , DATA FRAMES
! HEADER TABLE ) ' '
CLEARS TABLE PRINTED
INSERT INSERT INSERT SELECT ENTER ENTER
HEADER INFO NEW BILEVEL & WORD NO. OF NO. OF
. SYNC WORDS ANALOG FORMAT RATE METRO WORDS DATA FRAMES
T | : I [ T
€
)
PRINT TAPE DUMP
PR INTS ACCUMULATED @
SELECT START SELECT START
FILE NUMBER FILE NUMBER

SELECT RECORD
NUMBER

EXITS TO
PRINT, METRO DATA

SWITCHED UP

1 l—comptms@-ﬂ
— PRINTING

ALARM/IALARM Software Flowchart

|

1S BIT2
SWITCHED
uP?

SELECT RECORD SELEUT KECURD
NUMBER NUMBER
EXIT TO TAPE EXIT 10 TAPE
DUMP ROUT INE BYTE ERROR CK
COMPLETES X 1
DUMP COMPLETES CK
MOVL BIT 1
SW UP X

o)
—(Gem)

ESC/ICR

SW uP

MOVE BIT ]

19

7



LOAD PROGRAM OR 316 AFTER PAYLOAD

.

DIAGNOSTIC MENU

TIME CODE TRANSLATOR BILEVEL TEST ) CAMERA TEST. .
CHNCINC ¢ O e |
PERFORMS . .
Fasio BILEVELTEST MENY CAMERA TEST MENY ‘ ) ‘
CLEAR FOR
BILEVEL TEST INTERRUPT CLEAR BILEVELS
. ) , ) TRECIFY | [ . T surteno ouTrT ‘ WITEI T .
RICR IR LICR . FIELD OF VIEW  RUNTAPE © STOP TAPE EAL INPUT DAC VALUE RUN INPUTS . . .
' WAITS . @ A ricr SICR _ . 5
PRINTS PRINTS INTERRUPT |
ACTIVE BILEVELS | CHANNEL CLEAR REGISTER @ | Qca , . ’
V ’ INPUT FIELD . . | - . : ) :
OF VIEWINY, | . :
OF MACHINES . INPUTS SWITCHED : ’
START TAPES STOP TAPE TOCALSOURCE - | ['aor St VALUE ) e :
: | -  FROMCAL - . . . K
1 STATUS REPLY - 4 | .
) _ CLEARS CALVALE | UTPTS . . : 4
) + VOUTAGE )
. DISPLAY FIELD : CAL INPUTS | : i
. ) . ON MONITORS : . MUST BE .
L SWITCHED ‘
BEFORE BEGINNING ) .
AL TEST VALUES _— .
. S .
MEMORY CONTROLLED PROCESSOR .
SICR ESCICR .o . ‘ : ]
. ; ' <
MCTNU . T 6ICR @ . ! METRO
l : : MASS MEMORY . .
OQUTPUT CMD _ . ' .
& READ STATUS N MEMORY TEST MEMORY DUMP i N DMA READ 1CR
WRITL/READ MEMURY READ STATUS REG. WRITE REOISTERS REAL TINE . ROSLT CUMP MEMORY
@ 2R !
C . ICR .
. ) @ : @ ek & KicR
CcMD i&nu _ ,
) I | SELECT MEM. VALUE SELECT MEM. SELECT START
e N ART —_— |AND ADDRESSES ADDRESSES ENTER VALUES ENTER ENTER WORD CLEAR MASS FILE NUMBER |
. N ta S CALSTO ! : AND ADDRESS 4 VALUE CONTENT NEMORY TO 26RO ENTER ADORE 35€5
R OUTPUT ADDRESS ouTPuT ) NUMBER
‘ ERRORS STATUS . - PRINT WORDS PRINT MEMORY CONTENTS EXIT 10
S . . : PRINT METRO DATA
. PRINTS STATUS mms STATUS PRINIS STATUS  PRINTS STATUS . . . MHTRO DA FINFSH—
) . PRINTING
SWITCH TYPES MAG TAPE
81T 1UP £RROR
. : _ . ESCICK X

Figure 5. DIAG1/DIAG3 Software Flowchart

20



LOAD PROGRAM OR START FROM 376

8___
DIAGNOSTIC MENU
. . S
—
RUN MCP/MMF W/O TAPE RUN MCP/MMF
WITH TAPE TAPE DUMP
RUN MCP/MMF W/0 ‘E JICR
RUN MCP/MMF )
TAPE NENY wnAP; MENU @
L l | | - T
DATA RUN ’ CAL RUN W/CAL SIGNAL DATA RUN W/EXT SIGNALS DATARUN 1 " SELECT START
WIEXT S| GNALS DATA RUN W/ CAL SIGNALS CAL SIG DATA RUN LS ERROR OAT FORMAT SELECT STAR
@ @ SETBIT 370
(i1cR) . INHIBIT FORMAT _@
SELECT CAL VALUE SELECT CAL VALUE PRINTOUT
SELECT TAPE INPUT
DUMP OFTION DUMP OPTION DUMP OPTION LOAD POINT CAL VALUE @
. 4 T4 1 1S BIT?
| B ] SELECT TAPE SWITCHED
NO DUMP DUMP MCP - DUMP BOTH SELECT MCP LOAD POINT E,);'OTGL(ZM SEQUENCE P2
OUTPUT MCP & MMF HEADER MENU 1 ssec | Q
# SEE INSERT —r
T @ @ Pt STOP SELECT RECORD SELECT RECORD
SELECT MCP LOAD MENU SELECT MCP NUMBER. NUMBER -
HEADER MENU 1 FORMAT INSTRUCTION [ HEADER MENU- ~ 1
' | CEXITTO ) EXIT TO TAPE EXIT TO TAPE
PROGRAM SEQUENCE LOAD MCP FINISHES TAPE DUMP ROUTING BYTE ERROR CK
" PRINT SELECT MCP - SELECT MCP FORMAT INSTRUCTION  £'Eesee B8 T o -
EXIT 10 MeP HEADER MENU HEADER MENU _ »
PROGRAM =" ropmat » SEE INSERT # SEE INSERT PRINT MCP EXIT TO " MOVE BIT1 - MOVE BIT |
. INSTRUCTION ' FORMAT PROGRAM SEQUENCE . SWITCH UP SWITCH UP
INPUT KEYBOARD INSTRUCTIONS 4 ‘
CHARACTER - PRINT MCP SEQUENCE
FORMAT INSTRUCTIONS PRINT MCP COMPLETE SEQUENCE
sTop . DATA COMPLETE
"‘@"" PRINT MCP PRINT MMF
DATA DATA SC
’ .
* L - .
™ MCP HEADER MENU . ‘ K
| CLEAR TABLE ° PRINT 1D SYNC ANALOG/BILEVEL WORD RATE METRO " DATA FRAMES :
| .
1 - ; |
| 3 e e (i) (e e e |
q
| — | = !
| CLEARTABLE |  HEADER TABLE INSERT HEADER INSERT NEW INSERT ANALOG SELECT WURD ENTER NO. OF ENTER NO. OF |
I PRINTED INFO SYNC WORDS NEXT B ILEVEL FORMAT RATE METRO WORDS DATA FRAMES '
|
1 l |
! ' (
L o o e e e e e e e ——— . ———— . — J
Figure 6, DIAG2 Software Flowchart

21-22



4.2 Program Tape Loading

Any of the five programs may be loaded into the c.omp.uter by following the procedure outlined
in this section, The program tape shouid be loaded onto machine 0, After threading the tape
machine, pusﬁ the load button and the machine will activate to correctly position the tension arms
and the tape. Depress the load button a second time, The tape should advance to the "Loagd"
position if it has not been threaded past the load point, The "Load" light will come on when the
tape reaches the load position, If the tape continues to run, stop the machine and reverse the tape
because it has been threaded past its load sense foil, A digital tape with a write ring installed

must now be placed on machine 1 and the machine placed in the on-line condition,

Check the switches on the magnetic tape controller, Thé A switch should be in a "0O" position,
selecting machine 0, The B switch should be in the "1" position, selecting machine 1. Machine 0
is the left hand machine in the first rack, and machine 1 is directly above the Nova 2 computer,
The parity switch should be plaéed in the "Odd" position. The mode switch should be moved to the
"Remote" position, The density switch should be thrown to the "High" position, and the packing

switch should be in the "664" position, Switches C and D should be moved to select position 3.

Activate the tape machine 0 to on-line, At this time, the machine should display "Load",

"On-Line" and "High" density lights,

4.3 Program Load Sequence

The software program can be loaded into the computer by performing the following steps.

- The computer should be in the "Stop" position; that ig, the "Run® light should be off, If it is not,
the computer can be stopped by moving the switch labeled "Reset-Stop" to the "Stop" position,
Next, the data switches should be activated to insert the octal 100022, This code is entered by
throwing the switches labeled 0, 11, and 14 to the up position., Next, turn the teletype on and
switch it to the on-line position, Check to insure that the paper is properly loaded into the Silent

700 teletype. With the machine on, paper can be advanced, ‘ .

Depress the Nova "Reset-Stop" switch to the "Stop" position and then move the switch upward
momentarily to the "Reset" position. Operate the program load switch by momentarily moving it
to the "Up" position, The digital tape machine 0 will move from its load point, and the load light
will go out. The teletype will respond by printing "Program Title?", At this time, the operator
may enter on the Leletype 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, the operator should type
"X" on the keyboard, The response of the computer will depend upon the program that had been
entered, For example, if ALARM or IALARM had been loaded, the computer will respond by typing
INIT OPTIONS. The computer program is now setting at the first option level in the instruction set,
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' entering the program again via 376

At any time and during any operations, the program can be returned to its starting point by
entering 3768 on the data switches on the front panel of the Nova computer and going to "Stop",
"Reset", and "Start" with the front panel switches. This action will reinit_ializ'e any of the
programs and return them to the top of the flowchart, There are times when an operator will find
that the computer has started into a long routine that he wishes to terminate but there is no escape
from that routine indicated on the flowcharts, In this case, the operator has no other alternative
but to terminate the program and begin agaiﬁ from the load point, This is always accomplished by

8 and the control switches on the Nova front panel, At times

when the system is not operating properly, the Nova will not receive the correct signals from the
hardware interface and will set and ignore all commands from the keyboard, thereby requiring the
operator to use the front panel restart system. It should be noted that when a program is loaded
from tape, a numher of the selected variables are always placed at their default value and certain
other variables, such as channel progra_.mming, will not‘exist in the newly loaded program. How-
ever. after a format has been 1oaded into memory and the variables entered by following one of

the routines, it will not be nécessary to reload those variables when the 376 starting address is

8
used,

In normal operation, a prugram loaded into the computer can be recalled by entering 3768
and starting the program from the Nova front panel, If there are no changes in the format of the
program, the operator may make a few simple selections via the keyboard and have the program
running again, After the program has been loaded into the computer, it is possible to remove the
program tape and replace it with a data tape to enable machine 0 to be used for the collection of
metro or analog data, The program is rewound and replaced by the digital tupe, and in such cases
vne must ensure that the write ring is present oﬁ the bach uf the digital tape being loaded. The
computer program checks to see that the write rings are present; if thcy are uut, it will terminate
the sequence until the rings are installed on the tapca that are intended for data collection. After
the machine has been loaded with tape, the "Write" enable light will come on to emphasis the fact
that the "Write Enable" ring is present. Program tapes should be protected by never installing a

"Write Enable" ring.

Before beginning daia eolleotion, tape vontroller switches should be checked again to see
that they are in the following positions: A switch on "0", B switch on "1" and C and D switches on
"3". Parity is in the odd position, The mode switch is placed in "Remote". The high density is
in the high position, and the packing switch is in 664 position, These are gonsidered to be pgtanday:l
positions for the tape controtler, Software in the program of the Nova will take care of changing
the operation of the controller when necessary. For example, program tapes have a 661 packing
format, while data tapes use a 660 packing format, After all tapes have been loaded and switch
positions verified, the program can be started by placing the data switrhes on the Nova in the 3‘/58
poaitivus, thus going to Stop, Reset, and Start, The teletype will respond with RTOS REV 4. 00
READY. Next, type "X" on the keyboard, and the initialization options will be printed out for the

program selected.



5.0 Program Execution and Operation: ALARM Program Loading (Figure 4)

The software for the AIDS program operation has been written to be sélf-g‘uiding so that the
operator is constantly prompted by the computer as to what steps should be taken next, It is
possible, however, for the operator to be confused about which level of control strings he is
generating, To make the functioning of the program clearer, a flowchart for the three basic
programs has been generated and is shown in Figures 4, 5, and 6. As previously indicated, the
ALARM and IALARM programs are identical, with the exception of one additional program option
for the ALARM program, IALARM does not contain the tape dump routine and cannot be loaded '
into the machine unless the Nova 2 has 32 K of memory. DIAG1/DIAG3 programs are essgentially
the same, with the exception that the DIAG1 program does not contain the Metro option, The
DIAG3 program can only be loaded in a computer with 32 K of core memory available, As shown
in the flowcharts, these programs can exist in a computer one at a time only, Loading one program
wipes out the previous program in the computer, The options that the operator has when running a

program are described below; the pertinent flowchart is used as 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
selects the option he desires., The control program is now setting at an option level which allows
the operator either to choose one of gix brancheg or to type ESC/CR and return back to the program
load level (ESC is an abbreviation for Escape, and CR is an‘abbreviation for Carriage Return).
Example 1 shows the option that the operator may now exercise at this program option level. Each
of the available option choices will now be discussed, Note: After loading the program from a
magnetic tapc or restarting it from 376, the option I in the INIT Option Menu must be selected.

One or both digital tépe machines must be initialized before the computer can be run in the Metro

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

5.1 MCP/HEADER

Typing M un the ltoyboard moves the program to another option level, The M is not echoed
back by the computer, so it does not print. The computer instead prints MCP/HEADER. MCP is
an abbreviatibn used in the computer programming relating to 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 mode, In Figure 4, it shows that if a P followed by a carriage
retu-rn (CR) is typed, the header MCP table will be typed so that the operator can see what is
stored, This is not necessary if the program has been loaded from the tape since the values in the
table will indicale only the defanlt \}alues. Typing Z/CR clears the table of any variables loaded
in the analog-bilevel section, (Each time the program is loaded from tape, it will be necessary to

go through the MCP/HEADER program to reload the variables required for program operation, )
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Typing 1/CR moves the program to the ID section. The ID section allows the user to enter infor-
mation concerning the test that is to be conducted. This information is transferred onto the
headers of the digital tape and remains a permanent reference on the digital tape. The operator
may enter up to 28 characters in this section., Typing 2/CR brings up the sync section, which is
not shown in the example. Gencrally, the sync is not changed and is allowed to run at its default
word value. The sync as choosen has a low probability of occurring in any sequence of data words

or channel codes,

Typing 3/CR will call up the analog-bilevel section, It is in this section that the channels
are programmed in the sequence with the threshold values desired. Channels may be entered into
the analog-bilevel section in ény random sequence desired, The only requirement is that no
channel be repeated in the sequence, This is not a constraint on the processing by the Memory
Controlled Data Processor, but it is a restraint imposed by the scflware program used in the data
reduction facility, ‘If the tahle hag been zeiwed vr cléared due to a previous load of the program
from tape, the operator may simply enter channels as shown in Example 1, 'I'he "BY indicates a
bilevel, "A" means add to the table, and "1" means the first group of bilevel words, which are
channels 1 through 24, Next is shown the instruction for entering an analog channel., The first "A"
means analog. The second "A" means add, the "4" means channcl 4, and the "6" 18 the number of
data bits for the channel, The next two numbers indicate the upper and lower threshold voltage for
the channel, Example 1 shows 10, 24 for an upper threshold and 0 volts for the lower. These
voltages indicate that no data compression will take place, If a voltage less than 10, 24 had been
chosen, all data above that chosen voltage would be deleted during the comparisons made on the
data channels and would not appear in the output data stream, If the lower threshnld wero highey
than 0; all dala samplés below the lower threshold would he eliminated, Delelion of data voltages
only occurs in data frames and not in the master frame, so it is always possible to find data
samples to verify what the actual voltages were on a ¢channel that is quicocent, The master frame

sample gives some assurance that the analog-tu-digital converter was operating correctly,

The sample shown has been a simple addition to the table. If it had been added to a table
already containing other format instructions, it would appear at the cnd of thuat table. If it is added
to a blank table, it would, of coursge, appear ét the beginning, The program has the capability for
performing three other editing functions on the analog/bilevel section, The table can have
replacements added to it, deletions made from it, and insertions made into it. For example, if
the operator typed "A/R/4/2/6/10/2", he would have been replacing the fourth entry in the table
with the second channel of analog data six bits, an upper threshold of 10 and a lower threshold of
2. By using replacement, any word or values within the word can be replaced in a table without
having to retype the whole table. To execute a deletion from a table, the operator types "A/D/5".
This instruction simply deletes the analog channel from the fifth entry in the table. The value
following the D is the entry number in the table to be deleted, The final editing ¢apability permits
insertion of instructions, For example, if the operator typed "A/I/4/3/12/7/3", he would be
inserting a value after 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.



After the operator has completed the construction of his format, in the analog-bilevel section,

he may return to the previous option level aé shown in Figure 4 by typing ESC/CR,

The next programming an operator can do is related to selecting the word rate for the
Memory Controlled Data Processor. Type 4/CR and the program will type the word rate selections,
which vary from 250 kilowords to 7, 8125 kilowords per second. The choice of the word rate is
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 option

level,

Typing 5/CR allows the operator to select the number of metro words that will be in his
format. It does not change the number of metro words that will be output by either of the Memory
Controlled Data Processors at either Rocky Flats or SADL. The actual selection of the number of
metro words is done by a firmware program inside theMeinory Controlled Data Processor and the
Environmental Data Processor, The selection here must be made so that the data reduction
program will know how many metro words are present in the data, The default value for the
number of metro words is 11 and is correct for tapes done at the Rocky Flats facility, Programming
for the SADL facility should be set to 7. Upon typing the number of metro words, fuvllowed by CR,

the program will go back to the option level,

The number of data frames to be programmed is selected by typing 6/CR. The computer
program will ask for the number of data frames, and the operator may select a number between 1

and 4095, After typing CR, the program returns to the option level,

Although it is not necessary, it is good poliey 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 section header information and all the variables entered will be printed for inspection, Note
that the synec section prints a mimber indicating the number of sync words entered in the program
followed by the pattern of those words indicated by the decimal equivalent of the 6 bit binary word

used for a syne value,

The table at the bottom indicates the sequence of the channels that will occur in the data
frame, The channel number, the number of bits requested for each analog channel, and the upper
and lower threshold values rounded to the nearest binary value that the computer can output are:

displayed,
After completing the printout, the program returns to the option level, The operator has
completed all the possible choices required in the MCP/HEADER section, 7To 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 detail,
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5.2 R-Run

Figure 4 shows that the run menu may be called up fr,;nn the INIT OPTIONS level by typing R
on the teletype, Example 3 shows the printout offered under the run menu, The operator can go
to "G" to start the gsystem or use an ESC/CR to return to the INIT Oi’TIONS level, At the run
menu level, the following can also 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, backgr.ound, and lockout if new values are not inserted at this program
level. The camera field of view can be programmed by typing 1/CR, Under this programming
level, the cameras covering a particular field of view are associated with alarms in this field of
view, By proper association, an alarm will cause the computer to switch and record on video
tape the output of the cameras covering the field of view where the sensor that generated the alarm
is located, Under the field of view, the operator can insert, print, or clear all the associated
cameras and channel numbers, Example 3 shows how a sample programming would take pléce.
After programming and checking to see that the programming is proper by having it printed out,
the operator can return to the run menu level by typing ESC/CR, ' ‘

To program background rate, the operator types 2/CR ai'xd enters the rate; the program will
return to the run menu option level, To insert calibrate, times, and interval, the operator types
3/CR and enters the values; the program will return to the option level.

To select the lockout interval, the operator types 4/CR and enters the values; the program
will return to the run menu level, A lockout interval programs three things: the alarm count, the
interval number, and the lockout interval, For example, the system can be programmed to count
any number of alarms in time intervals from 1 to 59 minutes, and if this number occurs for any of
the bilevel channels, the program will lockout that channel and will not respond to that channel for

the length of time that is programmed for the lockout intervai,

Any of the selected values for background rate, calibi'ate, or lockout intervals can be re- -

programmed by simply entering new values after selecting the menu item,

After the operator is satisfied that all run menu items are properly programmed, he may
continue to the run options level, Type G and the computer will ask for the option, Three options
are available, The Bilevel/TV option will brint the time of alarms and record the camera signals
on video tape, The Bilevels/TV/Metro option will also record the bilevels and will record the '
camera signals on video tape. In addition, thé metro data will be collected and transferred to
digital tape, The metro values will also be printed on the teletype at the intervals requested by
the background rate. The third option is Bilevel/TV/Analog. If will record the bilevels on the
teletype printout and at the same time record video on the video tape machine, Analog data per
the program inserted under the M option will be processed and recorded on digital tape., The

system will also make periodic printings of the weather data interspersed throughout the alarms,



RN MEML:
z - ITRRT é?STEM

EZC~CR -~ DOME. MO STRRY

TD RLTER FOLLDOWING ITEME - “TYPE NUMBER:
- CRMERF FIELD OF VIEW

= PRCKGROUND PRTE ~ METRD
- CRLIERRTE

- LDCKEUT IMTERVRL

013 T v

3
-

ERCVZRPOUND RRTE = 10 MINUTES
CRL ZTRRT TIME = 12 D CLDCHK
CRL INTERVRL = 24 HDOLUERE

RLERM COUNT = 2
INTERVRL = i MINUTES
= ts

HUiM. LOCKOUT INTERVALS

RLM MEML ITEMT

CRMERA FIELD OF WIEW
IMZERT ~ I-FIELD DOF VIEL-CHRN, NUM,
FRINT - P~FIELD DOF VIEW
CLERPR - Z-FIELD OF WIEW
"DOMNE - ESCATR

T Tt
I I ! /
I 114
T T et D
- a a - b
N
I Tw2es

roreaoan

' -

12,35
1 Pt

CRMERR FIELD DOF VIEW = !

i} 12

S
“ b

1 P

o

CRMERR FIELD DOF WIEW = 2

= £ £ 12
17
e

!
RIUM MEMNL ITEM?

T
-

Example E-3



ERCKERDUND RRTE -
1 En

RUM MEML ITEM?
1w

IMFUT - STRRT TIME-INTERVRL

BERE-PET

RLIM MENL ITEM?
1 4

IMPUT - RLRRM CCUMT-INTERVEL-/NUM. LCCKOUT

ey
I 1Q-20-20

RN MENL ITEM?

=

Example E-3 (Continued)

INTERVRLE

33



34

5.2.1 Option 1'-- When the Bilevel/TV option is chosen, the computer imme'diately proceeds
to start collecting alarm information, printiné out the time of occurrence and the alarms réferenced
to the alarm number. 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 ready 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 option, the operator must answer the following questions, and
make the necessary selections and preparations for digital tape data collection, Example 5 shows
a sample of such an implementation of option 2, The number of tape drives is selected along with
which unit will be the starting unit, Next, the recording load point must be selected, If the
computer program receives a Y or yes for an answer from the operator, it will immediately begin
recording after the load point at the heginning of the tape, If the operatur enters no, then the
computer will check through the tape until it finds the double 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 a new tape, he will answer Y or yes to the computer program, If he has
run a number of tests before, and is keeping them in sequence, "he will answer no so that the
computer will start recording at the end of the data that he has on the tape. If the operator fails to
properly terminate the program sequence of the digital tape, it will be difficult to recover the data
from the tape because no double end of file mark will exist, When all 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 lateé time hy utilizing the welro dJump routine
available from the INIT OPTIONS level. The program will coutinue 10 operate, collecting metro
data until the operator stops the program execution with an "X" an the keyboard. A seeond "X"

is required to return the program to the INTT OPTIONS level. The operator must check the video

tape recorder to verify that it is ready for recording,

5.2.3 Option 3 -- The Bilevel/TV/Analog option requires setup similar to option 2 as far as
the digital tape units are concerned, The operator must properly mount the data tapes and tell the
computer the number of tape drives, thc start uuit, and whether the tape should start at the load
point or at the end of some already existing file on the tape. Alter the program information is
loaded and the load point selected, the computer program will move the tape to the proper starting
position and begin a calibrate sequence, A 21 step calibrate will be run on'all the data channels and
collected in the records ai the beginning of the file. Bilevel alarms and metro data will be collected
and typed onto the teletype printout, As indicated in the flowchart (Figure 4), if data switch number
3 is set in the up position the format instructions going to the Memory Controlled Data Processor
will be printed for inspection, If the switch is in the down position, the program will bypass Lhe
printing of the Memory Controlled Data Processing instructions and go directly into its calibrate
routine, The operator ¢an 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 (see Example 6),
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5.3 Print Accum Alarms Options

Once a number of alarms have been collected by the sj;stem in any of the options, the operator
may request to see the total np,mber 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 a printout and the respective accumulated alarms for each of the active channels in the
format. The program always prints out all 48 channels regardless of the format, The registers
cbntaining the accumulative total number of alarms will retain the information until the operator
again goes through the "G" option in the run menu, At that time, the accumulated counts will be )
cleared and the program reset to receive a new accumulation of alarms under the next selected run

options,

5.4 Metro

The metro option provides the capability of reading hack a digital tape wilh unly metro data
stored on it, To execute this program, the previously recorded digital tape is loaded onto machine
1 and thc machine placed on line, E is typed on the teletype, and the program is prepared to select
the metro data for printout., The operator must, as shown in the example in Figure 4, type in the
correct file number, He can at either this or other option points in the program type ESC/CR
followed by an "X" to return the program to the INIT OPTIONS level, After selecting the record
number, the program will begin the typing of the metro data, If all the data within a given record
are typed, the program will terminate the typing and be ready to return to the INIT OPTIONS
level following the typing of an "X" on the keyboard, If the operator does not wish to view all the
metro data, the bit 1 on the data field of the Nova 2 can be switched up and the computer will
momentarily look at the position of bit 1 and upon finding it in the 1 position, will terminate the
typing, As shown by the flowchart, the ope.r‘ator 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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5.5 Tape Dump

The tape dump option is used to print out the digital i-nformation on a data tape or other test
tape and to find out by reading the printout if recording is taking place properly. It is not possible
to do any field data reduction of an analog tape, but through the tape dump routine the operator can
gain some assurance that the data are Seing properly recorded onto the magnetic tape, The tape
dump routine also has a subroutine for checking for errors on the digital tape that has had a
special encoded digital sequence recorded on it, The operator types "T" on the keyboard when the
program is 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 to operate, The
operator enters the start file number of the digital tape that is to be read. If bit 2 is down, the
program will proceed to ask for the next record number and enter a normal tape dump routine,

In this normal routine flow, as indicated in Figure 4, the tape will completely print that record
unless it is terminated, If the record printing is completed, typing "X" on the keyboard will
return the program to the INIT OPTIONS level, If the operator chooses to terminate the printing
without going back to the INIT OPTIONS level, he may do so by moving bit 1 up, The program

will check for the position of bit 1 and ultimately terminate the printing so that the operator may
select a new record number to print out, If the tape being reéd is one that has been generated
under the error detect format in the DIAG2 program, bit 2 is switched up and an error check
routine is instigated, The program will print out the errors found by the computer in the recording
on the digital tape, The operator, as indicated by the flowchart, has the same options of termi-

nating the program on error checking as he did on terminating the printout of data from a data tape,

Example 9 shows a sample printout of the tape dump options available to diagnose the
program difficulties, The printout is in octal values of the binary bits loaded upon the digital tape.
All the information is stored on seven tracks; six contain digital data, and the seventh is parity
and is not printed out. Since each of the octal values corresponds to a data word that had been
output by the Memory Controlled Data Processor, it is possible to read the tape dump and d’e-
termine that the format is being properly constructed by the Proceasor. A good point to begin is

alwuays with the location of the sync words which appear as 76, 57, 14, 40,

41
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6.0 Program Execution and Operation: DIAG1/DIAG3 Program

The DIAG1/DIAG3 program must be loaded from tape if any other prog.ram is resident in the
computer, If-the program has been previously loaded, it can be reactivated by entering 3768 on
the Nova panel and doing stop, reset, and start functions with the appropriate switches on the front
panel, After the computer indicates that the program has been loaded, the operator can type "X"
on the keyboard and move the program to the diagnostic menu level, Figure 5 shows the flowchart
for the DIAG1/DIAG3 program. As indicated by the flowchart, the program can then be returned
to the load point by exercising ESC/CR on the keyboard, After typing "X" on the keyboard, the
program will respond with the diagnostic menu which indicates the various test that may be per-
formed to determine whether a subsystem is operating correctly, The six tests in DIAGL are Time
Code Translator, Bilevel, Television, Calibrate, Memory Controlled Processor, and Mass

Memory Formatter, Example 10 shows a.printout of the diagnostic menu and a TCT test.

6,1 Time Code Translator Test

The Time Code Translator check is run to assure that the Nova 2 program is receiving time
properly from the Lime code generator, The test is started b}" typing 1/CR on the keyboard. The
computer program will respond with a printout of the time when the program began, It will then
move to drop in sync with its test procedure, The next time will be printed out slightly later than
the first time, Following the second time printout, the program will make a time printout every
30 seconds for a total of 10 time printouts following the first time printed by the program, The
operator should observe that these time intervals will come 30 seconds apart, When the test is
over, the program will automatically return to the diagnostic menu level. Example 10 shows a

sample printout from the TCT test.

6.2 Bilevel Test

The bilevel test allows the operator to verify that bilevel channels can be read by the
computer, The bilevel routine is activated by typing 2/CR on the teletype. The operator may
then type R/CR to read any active bilevels, If none are present, none will be printed, Any present
will be printed, and the routine will return to the bilevel test menu, Typing "I" will clear any
registers of bilevel data and they will wait for an interrupt, Whenever an alarm is 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 is not used in the existing software but allows the
check to be done at this time to verify the incoming bilevel channel signal, By typing C/CR, the
operator can clear any bilevel channels, To return to the diagnostic menu level, type ESC/CR.

An example of a bilevel test is shown in Example 11,
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6.3 Camera Test

The camera test routine allows the operator to verify f:.hat the computer has control of the
video switcher and video tape recorders, By typing 3/CR at the diagnostic menu level, the
camera test prbgram will be activated. Example 12 shows a printout of the camera test. Thc
printout capability is not as important as‘obselrving_the equipment during the test. By using the
field of view command, run tape command, and stop tape command, the operator can individually
control the functions of the tape machine, video switcher, and character inserter, While running
these tests, observe the following things: first, that the character specifying the field of view '
changes in the video being displayed on the monitors, and second, that the cameras switch to cover
the proper alarms when triggered by the appropriate b@level channel, During the test, the operator
should also verify that the tape machines can be turned on and off by entering the appropriate
commands from the keyboard. With the computer program operating in this routine, 1t io possible
te delermine that the proper signals are being sent and receivéd from the video subsystem, ‘
ftxample 13 shuws a printout of the camera test and indicates the status replies to various

commands sent to the video subsystemni,

6.4 Calibrate Test

The calibrate test is used to check the capability of the sysStem to send proper calibration
signals to both the Environmental Data Processor and the analog-to-signal conditioning interfacé.
The operator can type 4/CR at the diagnostic menu level to bring the calibrate test routine into
vperation, The S/CR command will switch the input channels to the digital-to-analog output from
the computer., The R command will switch the inputs back to the data or run input position, As
indicated in the flowchart in Figure b6, thec cal swlith should always be set to the "cal" position
before attempting to enter cal values, After entering each command of S, 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 thal the inputs to the various data channels are changing values, The cal outputs
vary from -10. 24 to +10, 24 volts. The operator enters the appropriate voltage, and the computer
will respond with a binary value that it has sent to the digital-to-analog converter. At the end of
a test, the input to the channels should always be returned to their data position by typing R/CR.
Type ESC/CR io return to the diagnostic meny level, Example 13 ghows a sample printout of a
calibrate test,

6.5 Memory Controlled Processor Menu

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

Memory Controlled Data Processor and its associated Dataram memory,



[

=

r-

-

vt

-

-

[

[

=

-

r

ret

LX)

P

r=

SO (S

e,
Y

T hl

ra

141

F

TS

F

[ (1]

]

R

o

LIRENCETIC MEML

- TIME CCI'E TRRMELRTCE
- BILEYEL .

- TELEWISIOM

- . CRLIEFRTE

" CCMTROLLED PRECESSECR
" FCRMRTTER

DIREMOETIC MEML ITEM 7

CRMERR TEST
F - SPECIFY FIELD OF VIEW
R - RUM TRPE
% - ITOP TRPE
ESC-CR - DONE

IMPLIT - FIELD OF YIEL-NUM, TRFE MRCHINES

o1
A

ITRTUS =

1
TTRTUS = i
TTRTYE = !
ETRATE = C

IMPUT - FIELD OF VYIEL-NUM.TRPE MRCHIMES

TTRTLE » E
STRTUS = i

IMPUT - FIELD BF WIEL-NUM,TRPE MRCHIMES

ZTRTIZ =

[y

ITRETT = i

Example I2-12

47



48

r=

-

[

-

[

=]

[

-t

[

ret

DIREMODETIC MEML ITEM 7

CRLIBRRTE TEET

’-‘
F - SWITCH TO RUN INFUT

T - DUTFLUT DRC YELDE
EZC-CR - DOME

CRL “RLLE =

b

1 b T

13

SR VRLLE =

Tldd
[

CREL WRLLE =
[3ca]

CRL WRLUE =
-7

g1t
[

L “RLLE =

Example E-13

THITCH TO CRL IMPUT <ID EEFORE

CFTIOM:



6. 5.1 Output Command and Read Status -- The Memory Controlled Data Processor has

certain functions that are directly controlled by the Nova program, These functions are listed in
the command menu and are Halt, Run, Cal Start, and Cal Stop, The operatdr may enter any of the
commands 0 through 3 and see that the correct status reply is received, which indicates that the
circuitry has received the command and returned that particular status to the Nova, The operator
can also observe the lights on the fx.'oht panel of the Memory Controlled Data Processor and note
that they are following the commands issued from the teletype keyboard. As shown in Figure 5,
the operator must type 1/CR to get to the command menu level, At that level, hé may type again
any number, 0 through 3, followed by the CR to achieve the control function, At the end of that

operation, the program automatically returns to the Memory Controlled Processor level,

6.5.2 Memory Test -- The memory test is a check of other command functions and the

memory's capability to be written and read by the Nova, The memory test is begun by typing 2/CR
on fhe teletype, The program requests the octal memory value, the start address, and the end
address plus 1, Those values are entered via the keyboard, and the program to test the memory
is immediately executed between the addresses indicated., The program will write the value into
memory and then read the value out and check to w./erify that the two are identical, The number
entered to test the memory must be something less than the octal number 177777, This require-
ment exists beéause the memory is 16 bits wide by 4096 addresses. If the test fails at any given
address, that address will be printed out under the column "Address Errors", If no address

errors appear, the program will type "Memory Test Done" and return to the menu level,

6.5,3 Memory Dump -- The memory dump enables the operator to read a value in any

address of the memory, The memory dump routine is entered by typing 3/CR on the keyboard,
The program requests that the operator enter the begin and end addresses that he wishes to have
read from the memory, The teletype will output the values and then return the program to the

menu level,

Both the memory test and the memory dump items on the MCP menu can enter long printout
loops which may need to be terminated by the operator before their 'com,pletion,. These loops can
only be terminated by using the stop switch on the compufer panel, The program may then be
reloaded from the 3768 address from the front panel, Example 14 shows the options and sample

printouts for exercising the Memory Controlled Processor menu,

6.6 Mass Memory Menu

The Mass Memory menu is set up to interrogate the 2, 3 megabit memory associated with the
ocutput from the Memory Controlled Data Processor, The program routine is vulered by typing
6/CR on the keyboard, The computer program responds with a list of the Mass Memory menu
options, Through the software routines located under the Mass Memory menu, the operator can

check the functions of the Mass Memory and the Mass Memory Interface,
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6. 6.1 Write/Read Memory -- This routine has the capability of writing known patterns into

the Mass Memory and verifying that that pé.ttern_ has been written, Typing 1/CR on the keyboard
will cause the program to respond and ask for the octal memory value to load élong with the start
address and thg end address, The Mass Memory has 65, 536 addresses that each contains 36 bits
of data. The computer will load the designated value and check to see that it has been properly
written into the memory by performing a read cycle, If there are any address errors, they will
be printed out., When the test is completed, the routine will type "Memory Test Done", See
Example 15 for illustrations, Because the Nova has to reformat and repack data for loading into
the Mass Memory locations, there are some restrictions upon the values that can be entered. To °
write an all zeros pattern, 0 is simply entered, To write an all ones, 37477 must be entered. In
the pattern shown of five octal digits, there are some restrictions which must be observed. For
example, only 0, 1, 2, or 3 can be the first digit., 'The second digit can be any octal number to 7.
The third can be only a 0 or a 4. The remaining twe digita can bw any ootal digil, 0 through 7,
The reason for these reptrictions can be pest be explained by the table below:

16 Bit Nova Word in Octal
X XXX XXX XXX XXX XXX
Only 12 Bits ave used (2 6-Bytc Words) for tape transfers
0 0XX XXX X00 XXX XXX
2 6-Byte Words (XXX XXX) (XXX XXX)

6.6.2 Read Status Registers -- This option allows the operator to read the status registers

in the Mass Memory Interface. The routine is entered by typing 2/CR. The teletype will printout
STAT CA CA-N Nova ADDR. STAT stands for the status word and. s répresented by status bits
which are read as a five digit octal number in the printout under STAT, Thc bits and their meaning
are as foliows: bit 15, crror; bit 14, transfer complete; bit 13, unpacking buffer; bit 12, unpacking
constant; bit 11, hlock tranofer complete; bit LU, always low; bit 9, under flow; bit 8, over ﬂow;
bit 7, memory busy; bit 6, memory write; bit 5, memory read; bit 4, low, CA stands for current
address and is a five digit octal number indicating the current status of the address counter,

CA-N represents the current address minus an N value and ip alsu a flve digit octal indication of
that register, The Nova address register i6 a five digit representation 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 bitg into the slutuc regisler and the Nova address registers in the computer. 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 verily that the proper values

have been inserted into the registers by doing a read status of the registers (sre Exampl¢ 15).

6.6.4 DMA Realtime -- The DMA realtime option is exercised by typing 4/CR, The com-

puter will printout "Word Count Equals", The operator may now enter a word count for the com-
puter to dump. After typing CR, the computer will print Memory Controlled Data Processor

outputs for the selected number of words (see Example 15),
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6.6,5 Reset -- The reset option is used to clear the Mass Memory, Typing 5/CR at the
Mass Memory menu level causes the Nova software program to reset the memory and to write 0's

in all bit positions (see Example 15).:

6.6, 6 Dump Memory ~- The dump memory option is utilized by typing 6/CR, The computer

will ask for the begin address and the end address, Type the two 5-digit octal number addresses
separated by a slash and the computer will printout the data in the memory, in a column format,
for the total number of addresses indicatéd. To interrogate only one address, use the same
address in both the beginning and end address locations, ' This will result in only the data for that

address being typed out,

If the operator wishes to terminate the printout of a read/write cycle on the memory or the
memory dump, he may do so by operating'the "stop" switch on the front panel of the computer,
This will terminate the program operation, To reinitiate it, the operator must enter 3768 on the
front panel data switches, and pu‘sh first the reset switch and then the program start switch,

Samples of printouts for Mass Memory menu are shown in Example 15,

6.7 DIAG3 OPTION ' -

The illustrations covered thus far apply td the DIAG! program, If >1£he DIAG3 program is ..
loaded, thén one additional option is available to the user, The additional option is the metro tape
dump, A printout of the DIAG3 metro option is shown in Example 16.A To call up the metro dump,
type 7/CR on the teletype. The operator may now enter file numbers and record numbers to print

out data from a metro tape, For a complete description of the metro option, see paragraph 5.1.4,
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7.0 Program Execution and Operation: DIAG2 Diagnostic Program

The DIAG2 program can be loaded from tape or, if previously put into 'the computer, can be
restarted from 3768. Type "X" on the keyboard to bring up the diagnostic menu for DIAG2. The
diagnostic menu consists of "Run, MCP/MMF without tape", an option which permits the user to
pass data through the system without recording it on tape, and "Run MCP /MMF with tape", an
option that will cause the digital tapé to record the data, Thé third option is a tape dump which
allows the operator to play back any recorded data from option 2. See Example 17 for a printout
on the options available for DIAG2. Figure 6 is a fiowchart that breaks down the various options"’

and the operator control for those options.

7.1 Run MCP/MMF Without Tape

The run without tape option routine is called up by typing 1/CR on the keyboard, When the
program is at the run MCP/MMF without tape menu level, the operator may select one 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 dumping of data on the teletype,

7.1,1 Data Run with External Signals -- The first option allows the operator to go directly

through to the dump or no dump levels and to load the appropriate parameters into the program,
Choosing this option will set up a data run and allow the input amplifiers to remain connected to

external data sources, This option is exercised by typing 1/CR' on the keyboard,

7.1.2 Data Run with Cal Signals -- By exercising this option, the operator can choose to

. input tiurough the calibrate system a fixed voltage onto all of the channels, Type 2/CR on the
keyboard, and the computer program will come back and ask for a cal value (-10, 24 to +10, 24) to
be input into the system. After the value has been selected by the operator, 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 manner allows the operator to use
the computer as a signal source for all the channels and to input a known value for each of the

channels called up in the format,

7.1,3 Cal Run with Cal Signals -- This option is similar to the second option except that in

addition to putting cal values on all channels, the Memory Controlled Data Processor is run in a
calibrate mode which causes it to output only master frames in the data stream, This option is
activated by typing 3/CR and cntering the calibrate values, The option also proceeds to the same

9

dump option as the previous two selections,

7.1,4 Dump Options -- The dump option level further branches into three additional choices

for the operator., He may choose "no dump", in which case the Memory Controlled Processor,
the Mass Memory Interface, and all associated hardware are set into a "Run" mode which will
permit diagnostic work and troubleshooting ‘on the system hardware. The other dump options will

print the data being output by the MCP,

57



ETDE REY 4a.00
FERD

DIRENOSTIC MEML

1-RUM MCP-MMF KITHOUT TAPE

Z-FUMN MCP-MMF LITH TRPE

2-TRFE DUMP '
, ESC/CR - DOME

DIRGNCETIC MENU ITEM 7

1t
FLUN MCP-MMF WITHOUT TAPE MENU
1-DRTR PUN WITH EXTERNRL SIGMFALS
Z-DRTR RUN KITH DAL SIGNRLS
T~CRL RUM KITH CRL SIGNALS
EZC-CR - DOME '

11
DUMF DPTICN
1 - MD DUMP
& - DUMP MIP DUTPLT
3 ~ DUMF EOTH MCP END MMF

T 4

MZFP-HERTER MEML!
- PRIMT MCP-HERDEFR TRPLE
= CLERR FMALCG-RILEVEL TRELE SELUTIDN
G eoR - DOMC

Mmeim
A

L

+

FLTER THE DESIRED ZECTIOM - KEYIN NIMEER
- ID
- EYMEC
- ANPLDOG-EILEVEL

LORT RRTE
- ENVIROMENTRL
- MUMEEF OF LATR FRAMES

[ OO L XY i‘j

MCF-HERDEFR MEML ITEM

L]
)

Example E-17



&Y

7.1,5 No Dump -- The no dump option is entered by typing 1/CR on the keyboard, At this

point, the operator may proceed to load any desired format for the Memory Controlled Data
Processor's operation, See the "Alarm" format instructions in paragraph 5', 1, Once the appropri-
ate format has been loaded into the program (this is required only once in the diagnostic menu
routines), the operator may type ESC/CR to activate the "run" option in this test situation, The
computer will printout the coded instructions and addresses that are placed in the memory of the
Memory Controlled Data Processor and will place the Processor in the run option, It will remain
in the run option until any character in the teletype is typed. The program will then halt the
Processor and stay at that level until the operator types ESC/CR to return to the "Run MCP/MMF

without Tape" menu option level (see Example 18),

7.1,8 Dump MCP Qutput -- The dump MCP output may be entered by typing 2/CR. The

program responds by asking for entries to the MCP header menu, This option may be loaded per
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 instruction codes, addresses, and exit to collect data, It will print MCP data on

the teletype, and return to the "Run MCP/MMF without Tape" menu option level (see Example 19),

7.1,7 Dump Both MCP and MMF -- The third option allows the operator to select a data

dump on the teletype of information from both the MCP and MMF. The option is activated by typing
3/CRV on the keyboard and, if required, entering the MCP header information per instructions con-
tained in the ALLARM routine (paragraph 5, 1). Once the format information has been entered into
the program, the operator may type ESC/CR and the computer brogram will print the format
instructions, address, and data printouts representing 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 (see Example 20),

7.2 Run MCP/MMF with Tape

The secnnd option on the diagnostic menu in DIAG2 is entered by typing 27CR from the
diagnostic menu option level, The program will print a "Run MCP/MM# with Tape" menu,
offering the operator three options from which to select, The first option, a "Data Run with
External Signals", is used to collect data on tape and to verify the operat.ion of the system with the
digital tape recorders, The second option, the "Data Run with Cal Signals", is used to verify the
same type of operation except that the values inserted into the data stream are controlled by
selecting a calibrate value for the analog chaunels, The third option for this part of the program
io the generation of an error detection format, The error detection format loads a special walking
bit pattern in the Memory Controlled Data Processor which counts from 0 to 76. Thioc pattern can
be sent through the regular process of data storage, retrieval, written on tape, and recovered
from tape to test the complete operation of the system and check for bad addresses in the Mass
Memory that contain incorrect data, Since the pattern is sequential, any dropouts or wrong

addressing is also detected by the program,
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7.2.1 Data Run with External Signals -- The data run with external signals is entered by
typing 1/CR on the keyboax;d. Example 21 shows a typical printout, The operator will next select
the recording point for the digital data, which may be either load point or méy be at the end of an
already existing file on the tape, If the format has not been loaded into the program, the operator
may accomplish that by entering the "Select MCP Header" menu and changing the values to
accommodate the format desired. At the end of proper format programming, the operator will
type ESC/CR and the system will load the program and begin the tape sequence, During the tape
sequénce, the operator may terminate the'progra.m by typing "X" followed by ESC/CR to return
to the diagnostic menu level, If the sequence is allowed to go to.completion, only ESC/CR is

required to return'the program to the diagnostic mem level,

7.2.2 Data Run with Cal Signals -- This option is selected by typing 2/CR. The computer
will ask for a cal value (-10. 24 to +10, 24) which is entered by the operator, Following the cal
value, the program will ask for the load point on the tape, If programming has not been done for
the format, the MCP header memu must be entered and pfogrammed for the correct format, See
the instructions under the Alarm Programming (paragréph 5,1), When the necessary format
information is loaded, the operator will type ESC/CR and the program will Begin by loading the
MCP format instructions and then will exit to complete the pr'ogram sequence with the digital tape,
The sequence can 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 sequence goes to completion, the operator

need only type ESC/CR to feturn to the diagnostic menu level (see Example 22),

7.2,3 Error Detection Format ~- The error detection format is selected when the operator

desires to check for problems in the memory, data transfer, -or digital recording, The error
detection format is entered by typing 3/CR on the keyboard, ‘If the operator desires to inhibit the
format printout, bit 3 will be set high, The computer will execute a program to load the Memory"
Controlled Data Processor with a special walking bit pattern and place the system in a "Run"
moée, The data will be recorded on tape for approximately four seconds, The system will stop,
and the operator must type X on the keyboard to terminate the tape and print the record of errors
associated with the system test. Typing another X on the keyboard will return the program to the

diagnostic menu level (see Example 23),

7.3 Tape Dump

The tape dump option is entered by typing 3/CR on the keyboard. The operator may now
enter the file number for the data tape placed on inachine 1 for playback, If the data tape is a
normal data tape, or a tape made from the diagnostic menus "Run MCP/MMF with Tape" options,
the operator will place bit 2 of the data field on the Nova front panel in the down pocition, How-
ever, if the tape is an "error test" tape coming from the error detect format portion of the test

routine, the operator will place bit 2 in the up position,
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With bit 2 in the down position, the operator will enter the record number, and the program
will exit to dump the tape. To terminate the printout, the bit 1 switch is mqved up. The computer
will ultimately read the position of bit 1 and terminate the printout, When the printout is termi-
nated, a new-record number may be entered to orde:; the system to print additional records as

required by the operator (see Example 24),

With bit 2 in the up position, the tape must be an error detection format test tape, The
oper'ator selects the required record number, 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 tﬁere is
an error that has occurred some plac‘e 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 routineé can be returned to select a new file number by typing
ESC/CR to return to the diagnostic menu level. Typing 3/CR will allow the operator to enter a

new file mumber for checking data in additional files,
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8.0 Nova 2 Checkout Procedure

The Nova 2 computer is tested using the Data General Diagnostic routinés. A paper tape
reader located in the bottom of the rack' under.the Nova is utilized to load diagnostic routines for
the checkout of the Nova 2, The diagnostics on the paper tapes also are utilized to check the
interface between the Silent 700 TTY and the Nova 2 computer. Consult the appropriate mamials
for instructions concerning these pieces of hardware and for the proper test steps in the checkout
of the TTY and Nova 2,

The other diagnostic routines for checking the performance of the Pertec Digital Tape
Machines and the Datum Magnetic Tape Controller Model 5081 are contained in the Datum peripheral
equipment manual, There is a special diagnostic tape, 1abe1ed. "AIDS Diagnostic", which has one
rcmote ahd two program load raoutines for chacking the porformance uf the tape controllers, The
software manual for the Model 5091 Miagnétic Controller contains t};e instructions for utilizing

this software on magnetic tape.



9.0 Calculations for the AIDS Format
The AIDS data format is different from many data collection formats .;aince it was designed
to accomplish 'data compression by omitting samples, Figure 3 shows the format and the location

of control words such as "Sync" and "Epd of Data Frame?",

A form, which is at the end of this section, will assist the operator in determining several

of the variables that must be entered into the program when the MCP header menu is programmed.

The operator must examine the data channels to determine the highest data frequency that might
be expected. This frequency, in Hertz, must be entered on line 1, (The operator should also
determine that the low pass filters in the Analog Signal Conditioner will pass this frequency. If
high frequency noise is expected about this frequency, the operator can adjust the low pass

- filter's cutoff frequency by changing the vaiues of the components on the component modules
associated with the signal conditioning amplifier in each data channel; this will eliminate some

high frequency aliasing noise from the data, )

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

is 2 samples per cycle based on theoretical considerations, with 5 samples per cyc'le being a

practical number to use in the calculations,

Multiplying line 1 by line 2 gives the number of samplels per second per channel, This
number is the number of data words that must be collected each second. Interspersed at equal
intervals between the data words must be time and other information that is contained in the
master frame, Since the time resolution must be at least , 1 second, there must be at least 10
master frames every second, The division by 10 or a larger number in line 4 calculations pro-
vides the proper time for the format, Calculations performed under line 5 will account for the
channel codes that must be included in the format, Summing the totals on lines 6 and 7 gives the

total number of words in a super frame and is entered in line 8,

Multiplying the numbér of words in a supcr frame by the number of super frames that will
occur in a second gives the word rate, This calculation is performed by multiplying the divisor
used in line 4, which was 10 or a number greater than 10, by the number of words in a super

frame,

Since only seven word rate values are given by the program, the operator must select the

next higher rate available above the calculated word rate, This value is entered in line 10,
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Calculations of AIDS Format Parameters

Highest frequency response expected for any data channel,
Samples per cycle (5 or more).

Multiply lines 1 and 2,

Divide the results of line 3 by 10 or more to determine.
number of data frames required, Division by 10 is

based on minimum required to provide .1 sec. time

resolution. Round value to next higher integer,
Number must be less than 4095,

Determine number of format words.

(2) Sync words. (Programmed for 4) 4
(b) Time code words. 6
(¢} Word rate words. 2
(d) Environmental words. '
SADL 15 Rocky Flats 23 15
(e) Bilevel words 2 x5= 10
(f) Six bit data channels 10 x 2 = 20
(g) Six to twelve bit data channels 1x 3 = 3
(h) Master frame end words - 1
(i) Data frame end words 3

Number of master frame words equals sum of a, b, c,
d, c, f, g, aind h,

Number of data frame words per super frame
equals sum of e, f, g, and i, times line 4,

Number of words pex; super frame equal sum of lines
6 and 7. :

Multiple line 8 by divisor used in line 4.

Select next higher table rate, Makimum rate is
250 kilowordo.

75

375

38

Hz

samples/cyclo

samples/sec/
channel

number of data

4o emssm——

61

_1368

1429

14290

frames

M. F, words

’D. F. words

words per super
frame .
word rate

_ls,‘_625 kw word rate
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10.

Calculations of AIDS Format Parameters

Highest t‘réquency response expected for any data channel,
Samples per cycle (5 or more),

Multiply line 1 times line 2,

Divide the results of line 3 by 10 or more to determine
number of data frames required. Division by 10 is
based on minimum required to provide , 1 sec, time
resolution, Round value to next higher mteger
Number must be less than 4095,

Determine number of format words,

(a) Sync words, (Programmed for 4) - 4

(b) Time code words, B
(c) Word rate words. 2
(d) Environmental words,
SADL 15 Rocky Flats 23 15
(e) Bilevel words 2 x5 = : 10
(f) Six bit data channels 10x2-= 20 g
(g) Six to twelve bit data channels x3 ‘
(h) Master frame end words - 1
(i) Data frame end words 3

, Number of master frame words equals sum of a, b, ¢,

d: e: f: g: and h’

Number of data frame words per super frame equals ’
sum of e, f, g, and i times line 4,

Number of words per super frame equal gum of lines
6 and 7, .
Multiply line 8 by divisor used in line 4,

Select next higher table rate,
250 kilowords,

Maximum rate is

500 Hz
5 samples/cycle

2500 samples/sec/

channel

250 number of data

frames

58 M. F. words
8250 D, F. words

' 8308 words pcr super

frame

83080 word rate

125 kw word rate
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