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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 facilil.ie::; 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 10
10 

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 gr:HiiPnt, 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 

c omplete 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 ~IDS 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 
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Figure 1. AIDS Hardware 
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capabilities of data reduction facilities. Long data reduction times often are encountered with 

data that are collected in ana:log format. The analog data must be digitized and time correlated 

befo:re computer processing. This can require extensive amounts of time from 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 $ystem Description 

The Adaptive Intrusion Data System was designed to be a flexible data collection 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 co.nsidered 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 

cpmputer) to one of two digital tape recorders for permanent storage. When one tape is filled 

with data, the syAtP.m 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 fi1ll a.nd that it 

may be removed and a new tape loaded in its place. 
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B I-LEVEL ALARMS WEATHER DATA 

MASS MEMORY 
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DATA 
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MEMORY MASS MEMORY 
FORMATTER MEMORY 
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Figure 2. AIDS Block Diagram 
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The F.nvironmental 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 

informatio,n on the weather conditions. It performs the appropriate algorithms to convert the 

weather data voltages supplied to it intq engineering units for display. The converted weather. ciata 

are then stored in its memory where they are accessible for formatting by the Memory Controlled 

Processor. To obtain the weather data, the Memory Controlled Processor sends an iQterrupt 

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



onto the data bus and strobe it into the appropriate registers in the Memory Controlled Processor. 

Thus, the Memory Controlled Processor has ·access to the environmental data whenever it desi:res 

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, hi­

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 memory of the Memory Controlled Processor. The memory 

now contains the instructions necessary to select the data inputs in the desired sequence. After 

the system pas been formatted, the System Controller can 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 comman.d of the System Controller, the Mass Memory Formatter 

will take the data from the Mass Memo:ry 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 e,ny 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 morle. 

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-selectable length of time. The System 

Controller also types a record of the alarm along with the time of occurrence. The data, which 

<~,re being ~onect&d by the Menwry Contt-otied 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 th~ i,nformRtton concerning an alarm situation is missed. 

Analog <~.larm data. from the sensors are processed by the Signal Conditioner ou 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 app.t·oprlate multiplexer gate will be opened to take the output of the Signal 
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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 "state of health" analysis of the system and to permil calibration factors to be 

c;:leveloped 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 recorded. 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 

artd to tranf'lf.;>r t.hP.m to th~ l\llass Memor~ Interface. '!'he b-bit data words o.gain :;~pp~;>:ar in the 

formatting at the digital tape input. The format utilized (see Figure 3) consists ot' parallel duUilJB 

of the 6-btt words with appropriate "sync" code words. The system is configured with 11 super 

frames", "master frames" and "data frames". The master frame contains the sync words. In 

addition, it cmntains special information such as time, word rate, calibration values, and weather 

data. The master frame also contains the programmable part uf the format, which consists of t)lc 

bilevel and analog channels to be monitored. 

Following the master frame are the data frames. A data frame is essentially the program­

mable format of the master frame. If data channels are active, all data channel identification 

codes and their respecti'V'e data wu11J.5 will bo pl''ili!!ilnt in t.hP. data frame. However, if the activity 

is such that the data are outside the thresholds progra.mm~l,l cL!"Ld 110 alarmlil i.rP rrP.Aent. all the 

data frames may be dropped out of the c.lata collection. Thus, large amounts of digital tape storage 

and buffer storage can be saved. The data frame end chauud code, with its f'onnt, tags any data 

frame present. The master frame and any number of data frames up to 4096 form w)lat is )mown 

as a "super 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 thP. total system must be activated. The procedures also may be used to turn on any subsystem 

that must be activated after not being in -use. 

:'1. 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 display 

when operating off its internal battery. If the power switch is off, then the Time Code Generator 

h?-S been inoperative and must be reset to the correct time. In turning the Time Code Generator 

on, Urst Luru Lh.: powor switrh to the "on" position. Next, ueJJiO:OO tho li:tt;>p hptton to stop any 

counters. To adjust the time, go to the preset slow code switch and dial the number to set 1n 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 ptjshbutton under the hundreds of days. Continue 

this procedure, setting the hundreds, the tens, and units .for days; 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 oource as fl. 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 yideo system, the computer, aml uLiie1· parto of th'i A.TnS system, 

3. 2 Video Subsystem 

First, turn on power to all l!I:Ull~l"a..!i by oporc.ting thp pOWer !::iwilch on the earner;~, 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 tape recorders (VTR.), With .the VTR fruut panel power swi.tr:h "On", the tape machines 

can be operated for manual playbS.C!{ ur r~o::ot·rling. The VTR motor control must be on for th~ 

computer to ue able to control the VTR's. The remote switcher requires resetting by the Nov:;J. 

computer to initialize the video switches inside the camera switcher. If the screen splitter is 

being utili.zec;l 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 signals from four different sourcP.s, 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 outputs 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 djsplay the output signal of the character 

inserter. 

With either the VTR switches, field switches, or the character inserter field switches 

depressed, a display of the time will be visible on the screen. This time should correspond to the 

time display 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 mounted on 

the left hand side. Pushing the button will advance the counter an· increment 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 period. The dioplay of 

time direl!tly 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 be changed by a knob on the front of the Laird Telemedia Olaracter 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. The 

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 individua( il1~tructinnR on the opcra~ion of the IV C '/UU or BOO 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 Rnto poiition. If the switch is in the manual poAi.tion, 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 froJp these 

cameras. Next, select character insertion fields. The monitor now will display 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 11 lnwill 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 

bP. adjusted with an insulated screwdriver; thili contr'ol is accessible through an access hole in the 

bottom ot' th,;. V'f'R.. At this timEi', thP- tF~.pe recordere should be operated. manually in the record 

mode to check their recording mode. After recording, piayback can be accomplitlhed. hy r~;:wi,nding 

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 pushi.ng 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 /111t~rface 

'T'hP. analog signal conditioner is operaleu by turning thP. power switch on. When the red 

LED 1s over the J,alldlco llr<r lightP.d, .tt iuuicatco that thP ~1gual conditional! i<: in the "cal" position; 

they :=;hould not be on after power is turned un since the control relay drops out wn~11 puw.;:;r io off, 

If the system should hang in the calibrate position, 11 cal" may i.Je reset by turning the power off and 

tj1Pn hfl.CK on, With the signal conditioner on, any of the analog channels may be monitored from 

BNC connector:; uu the front p;~.nPl. In the signal conctltluuer, lhe outp•tt h:~R R 5 yglt offset and a 

gain of one, so a voltage of 11 0 11 volts provide:; a "5" volt output. Both the gain and O!f!:lel a1e 

adjustable to enable the ASCI to accommodate the unipolar analog-to-digital converter operating 

range of U to 10. Z4 volta. 

3. 5 Environmental Data Display 

The Environmental Data equipment is located in the left hand rack beneath the Pertec tape 

m:;~r.hine. The start up procedures for the environmental data display are as follows. Turn on the 

power to the ::;ignal conditioning amplifiers in the Lower parl of the r~.u;:k, The precipitation signal 

conditioner should be reset by pushing the reset button. A light will flash while the butlon is 

depressed. The 11 advance 11 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, a,nd the readout on the signal conditioner will 

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

All selector knobs should be in the operate 11 0P" position on all of the signal condit~oners. 

Next, turn. the display panel power switch on; no digits will be displayed except for the permanently 

lit decimal point. Next turn on the IMP-16L microprocessor; the IMP-16L should immediately go 

to the "run" position, and digits should now be displayed on the. ~nvironmental 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 displays go off and the disabled LED lights. The lamp test 

can be accomplished by pushing the lamp test button, in which case all digits displayed will be 

eights. •rwo switches located in the lower right hand corner labeled "Auxiliary Display Word 

Select" will select displays for auxiliary inputs tha~ may be a~tached to the processing system, 

These displays select alternate wind speeds and wind c;lirections from other sectors than the main 

sector for the Rocky Flats installation. 

The Potential Gradient Sensor Control is turned on next; all<;>w five minutes for warm up and 

then push the zero button. A potential gradient of -200 (20·on ~eadout) volts should appear on the 

display panel. The Potential Gradient Sensor Control also has a buzzer switch which ~nables a 

buzzer to indicate when the potential gradient exc;:eeds that V!llue 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 COJ;'rect this condition, .turn .off the power to the Potel)tial 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. 

17 
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4. 0 Nova 2 Computer Operation and Software 

The Nova·2 computer is the system controller for AIDS and performs the {unctions of both 

operating a "Run" program and furnishing diagnostic p;rograms to analyze problem!' associated 

with components in the systeqJ.. The following procedures must be followed in order to place the 

Nova 2 into operation for either a system "Rt,m" OJ;' to diagnose problems with the system. rurn 

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 located in the lVlO.BB Mt::mOL'Y Intcrfaoe. Turn 

on the Pertec tape machines and the Datum magnetic tape controller. Thread the digital tapes onto 

the :f'ertec tape machines per the instructions located inside the cover of the Pertec. 

4. 1 Software Description 

Tho pr-Qg!"fill'!lR fnr the .N9v~ ~ art! slu1•eJ 011 1nagnetio tg.pw, 0!!1'~" 1·hr. t11pc hQ;B b'il~n lnflrlP.rl into 

the qomputer, the programs will remain in .residence in the computer until such time as a new 

program is over-written, destroying the program in residence. The system digital tape contains 

five programs: DIAG1, DIAG2, DIAG3, ALARM, and !ALARM. If the Adaptive Intrusion Data 

System is to hP. pla,ced into a data collection mode, either the ALARM or !ALARM programs must 

be loaded into the computer. The programs are basically the same anct l!Ontain the same infoqnatjnn 

except that !ALARM has an abbreviated set of routines that does not contain a tape dump option 

t)1at the ALAAM progr8;m contains. !ALARM is to be us_ed 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 initialiiZing ALARM or !ALARM functions. 

If the Nova 2 is to be used to diaf$nose subsystem maitum:tl.t.Jps, l11eil DIACl, DL!\.Q?,, (lr 

DIAG3 must be loaded into the computer from magnetic tape. DIAGJ. <1 .. nd DIAG3 are essentially 

identical programs except that DIAG3 contains an additional set uf t~:::sl 1 outit1co that ~an b'il ,,,RPrl 

only when the computer contains 32 K of memory. Figure 5 shows the flow diagram for tl).ese two 

routines and indicates that DIAG3 contains a metro routine not present ln DIAG1. DIAGl/DIAG~ 

diagnostics are used to check out individual subsystem components. The DIA<;:i2 program contains 

rli.agnostic routines that permit the AIDS to be run in special run formals for diagnostic purposes 

only. Since DIAG2 is used in run-like mode conditions, many of the ro1.1tmes and suiJ!'uulines arc 

similar to those in the alarm programs. l<'igure 6 shows the flow dtagra.m !or lJT.A02. 
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4. 2 Program Tape Loading 

Any of the five programs may be loaded ~nto the computer by following .the procedure outlined 

in this section. The program tape should be loaded onto machine 0, After threading the tape 

machine, push 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 "Load" 

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 contro~ler, The A switch should be in a "0" position, 

selecting machine 0. The B switch should. be in the "1 11 position, selecting machine 1. Machine 0 

is the left hand machine in the fir~?t rack, and machine 1 is directly above the Nova 2 computer. 

The parity switch should be placed in the "0dd11 position .. The mode switch should be moved to the 

"Remote" position. The density switch should be thrown to the 11 High11 position, and the packing 

switch should be in the 11 664 11 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 11 Load 11 , 

"On-Line" aQd "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 iS~, 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 acUvated 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 progr11om; for example, it could be ."ALARM" or "DIAG2" 

or an:Y 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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At any time and during any operations, the progr~ can be returned to its starting point by 

entering 3768 on the data switches on the front panel of the Nova computer andgo\ng to 11 Stop", 

"Reset", and "Start" with the front panel switches. This a,ction will reinitialize 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 tc:> term~na.te 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 again from the load point. This is always accompl,ished by 

entering th~ program again via 376
8 

ami the control switches on the Nova front panel. At times 

when the syotem 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 number of the selected variables are always placed at their default value and certain 

other variables, such as channel progr~ming, will not exist in the newly loaded proeram. How­

ever. FlftPr ::. fo:rmo.t he.a Leeu loaa~d into memory and .the variables entered by following one of 

the routines, it will not be necessary to. reload those variables when the 3768 starting address is 

used. 

In norm::~l operation, a p1·ueram loaded into the compu~er can b~ :recalled by enter~ng 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 l.Jeen 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 a,ng rephH~f.\d py the digitJ.l ltipe, and m such cases 

one must ensure that the write r!ng is prPS.:•'mt on the ba.::&. t.J.C the (11gital tape being loaded. The 

computer program checks to see that the write ring:;; are prP.RPnt; if they are uut, it W1ll terminate 

the sequence until the rings are installecl oT\ the to.pco that ar!:! 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 inatalling a 

"Write Enable" ring. 

B~fore beginninll' riA t"' colleotion, td.!J~ t.!Ontl"Oller switches should be checked again to see 

that they are in the following positions: .(\. e;wHch on "011 , B switch on "1 11 and C and D switches on 

11 3 11 • Parity is in the odd position. ';['he mode switch is placed in "Remote''. The high density i.s 

in the high po!>ttion, and tl:te packing switch is in 664 position. These are consiclP.rPr.l to be oto.nrlAX·•.l 

pnRiti;:mi for thP. i:n!J'= t.:ontroller. 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 Rwitrl1~i on the Novel lu the .3'1o8 
poeilium;, 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 self-guiding 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 essentially 

the same, with the exception that the DIAGl 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 progra.m 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 p1'ogram is loa.ded into the computer,· type 11 X 11 on the keyboard. The 

computer responds with 11 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 six branches 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 tape or restarting it from 376, the option I in the INIT Option Menu must be selected. 

One or both digital tape machines must be initialized before the computer can be run in the lVIetro 

or Analog mode which requires one or both tape machines to reco.rd data, 

5. 1 MCP/HEADER 

Typing M u1i the ltoyboarn mov~s the program to another option level. The M is not echoed 

back by the computer, so it does not print. The computer instead prints NlCP/HEADER. MGP is 

an abbreviation 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 

return (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 be~u loaded from the tape since the values in the 

table will indicate only the dr:-f::~ult ~alues. Typing Z / CR clears the table of any variables loaded 

in the an·alog-b~level section. (Each time the p1•ogram is loaded from tape, it will be necesR::~.ry 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. Generally, 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 C\.flalog-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 any rando~ 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 impQ~'id by the ooflwar't! program used in Ute data 

reduction facility, If the tahl10> h:to bcc11 :t.el·ut:u or cleared due to a previous load of the program 

from tape, the operator may simply enter channel~> as shown in Ex<unplc 1. The ''B 11 inuicates a 

bilevel, 11 A" means add to the table, and "1 11 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 "1" mP.:;~n~> channel 4, and the "6" 1S th.e 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 compressi.on will to.k(;) 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 lowfi!r thr.P.Rhnld were highc.J.· 

th:;m O, nll data !:lamples below the lower threshold would b~ ~li.mina.tcd, Deletitm of data voltages 

Only occurs in data frames a!fd not in the master frame, so it is always possible to find data 

samples to verify what the actual voltages were on a channP.l that is quicoeent. The master frame 

sample gives some assur:;~.nce that thr. R.nalog-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 end of that table. 1f it is added 

to a blank table, it wm_Jlcl, of cour~e. appA:-<r ;>.t the beginning, The program has the capability for 

performing three other editing functions on the analog/bilevel section. The table can have 

replac.:ements added t<;> 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 a.nnlog 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 type!:l "A/D/5". 

This instruction simply deletes the analog channel from the fifth entry in the table. 'J'he value 

following the D is the entry number in the table to be deleted. The final editing capability 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 a~ shown in Figu·re 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 kilovrords 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 the· Memory 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, followed 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 policy after loading the program to check that all 

variables have been entered correctly. This can be done by typing P /CR. As shown in Example 2, 

the ID section header information and all the variables entered will be printed for inspection. Note 

that the sync section prints a number indicating the number of sync words entered in the program 

followed by the pattern of those words indicated by the decimal equivalent of the 6 bit binary word 

used for a sync 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· 

display~u. 

After completing the printout, th~ pi·ogram returns to the opHon level. The operator has 

completed all the possible choices required in the MCP/HEADER section. To return to the !NIT 

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 i1i detail. 
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5, 2 R-Run 

Figure 4 shows that the run menu may be called up fr~m 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 system or use an ESC/ CR to return t'o the INIT OPTIONS 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 

defau~t to for calibrate, background, 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 CC)vering 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 tield of view where the senso.r 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 place. 

After programming and checking to see that the program:qting 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 and 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 lockaut interval programs three thiqgs: 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 lockqut that channel and will not respond to that channel for 

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

Any of the selected values for background rate, C;ilibrate, or lockout intervals can be re­

programmed by simply entering new valUE'!S 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 print the time of alarms and record the camera signals 

on video tfl.pe, The Bilevels/TV /Metro option will also record the bilevels and will record the 

camera signals on video tape. In addition, the metro data will be collected 1\nd tr!l,nsferred to 

digital tape, 'l'he m~t.t'O values will ;:~.lso );le printed on the teletype at the intervals requested by 

the background rate. The third option is Bilevel/TV /Analog. It will record the bilev~ls on the 

teletype printout and at the same time record video on the video tape l;Ilachine. Analog data per 

the program inserted under the M option will be processed and recorded on digital tape. The 

system will a1so make periodic printings of the weather data interspersed throughout the alarm!). 
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5, 2. 1 Option 1 ·-- When the B~level/TV option is chosen, the computer immediately proceeds 

to start collecting alarm information, printing out the time of occurrence and the alarms referenced 

to the alarm number. Example 4 fihows 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 !NIT 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 digitfl.l 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 rece.\ves a Y or yes for an answer from the operato;r, it will immediately begin 

recording after the load point !i.t the begin,nina of thl'!: tii!.pe, If the op~r·ator ent(;)rs no, then the 

computer will chec\f. through the 'LalJe 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 an steps have been taken, the 

computer will begin the program executiop 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 lat,e;r time hy nti.ligint; thi'S 1ucll'O dump routine 

available from the !NIT OPTIONS level. 1'he rrogr::~.m will ccmllllur: to Operate, collecting metro 

data until the. operator stops the program execution with an 11 X 11 nn the keyboard. A second 11 X 11 

i:; required to return the program to the TNIT 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 propt!rly mount the data tapes and tell the 

computer the number Qf tape rl.r.i.m3s;, the otart uult, anq whether the tape should start at the load 

point or at the end of some already e;!!;i.Sting filP on the tar>~·. Arter 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 dFltFl. channelEJ and 

coller.t.en in the rccol'dtl at the beginning of the file. Bilevel alarms and metro data will be collected 

and typed onto the teletype printo\lt. As indic;ated in the flowchart {Figure 4), if d<J.ta 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 positi.on, the program will bypa..sa lhe 

printing of the Memory Controlled Data Processing instruction~:> and go directly into its calibrate 

routine. The operator c;an terminate the progra.tn 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 numl;>er of alarms have been collected by the system in any of the options, the operator 

may request to see the total nu;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. Exa;mple 7 

shows a printout and the respective accumulated alarms for each of the active channels in the 

foJ;"mat. The program always prints out all 48 c}:lannels regardless of th~ format, The registers 

containing the accumulative total num,ber <;>f alarms will retain the information until the operator 

again goes through the 11 G 11 optiqn 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 

Tlte meti'O option provides the capabilHy of reFtrling Qii'.~.k ~ digito.l tape wllll uuly metro data 

stored on it. To execute this program, the pr~viously recorded digital tape iS lof!.ded onto machine 

1 and the machine placed on line. E is typed on the teletype, and the program is prepared to select 

the metro data for printout. The operator m1,11;1t, ap shown in tl].e example in Figure 4, type in the 

correct file number. He can at either this or other option poi1;1ts in the program type ESC/ CR 

followed Ly 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 d~tli 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 ~ :3.nd upon finding it in the 1 position, will terminatE'! the 

typing. As :shown by the flowchart, the operator may then select a new record number or may use 

ESC/ CR followed by "X" to return to INIT OPTIONS level.. Example 8 shows a sample of a print­

out utilizing the metro option. 
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5, 5 Tape Dump 

The tape dump option is used to print out the digital information 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 being 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 

spec~al encoded digital sequence recorded on it. The operator types 11 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 11 X 11 on the keyboard wil~ 

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 read 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 flowcl}art, has the S<~.me 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 vall.leS of the binary bits loaded upon the digital tape. 

All the information is stored on seven tr~cks; si~ 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 aT­
termine that the format is bein~ properly constructed by the Processor, A good point to begin is 

always with the location of the syng words which appear as 76, 57, 14, 40. 
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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 program 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 DIAG1 are Time 

Code Translator, Bi.level, 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 qy 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. .B'ollowing the second time printout, the prc;>gram 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 typ~:: R/ en to read any acti.ve bilevel!>, 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 exarnple of a bilevel test is shown in Example 11. 
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F'ROG. TITLE ·-::· 
III FH:O! 

RTOS REV ·1 • 0 0 
REP.D\' 

I! I AGI'mST I C ME~I~! 
1 - T!ME CODE TRR~SLP.TDR 
2 - P.!LEVEL 
··· - Tt!L..EV I;~; I iJI'~ 
•I - CAL! l:!~HTE 
5 - MEMORY CO~TROLLED PROCESSOR 
6 - MP.SS MEMORY FORMATTER 

ESC/CR - I!m~E 

D I P.Gt~OST I C MEI'!U ITEM ·:-.-

I ! 

TCT TE:ST 
TIME~ :~~·1 (! t 1 •1.; 20 
TH~E~ :?.4 (! 1 1 •1E. 5:~: 

TIME~ :::~·1 (! 1 1 ·17 2:~: 

TIME~ ::::4 (! 1 ! •17 5:;: 

T! "Ha: ;:L!I (! • • •1 ::: !>':. 
L-·-· 

T!!'!E~ :3-10 1 ! •1e ~:::: 
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T II'~E ~ :?. 4 (! ~ ! •1'?. s:::~ 

T!ME: :2.·1 (! 1 1 50 ·::.·:. 
~·-· 

TIME;~ '?.4 (! 1 1 50 5:~: 

TIMEr '?.4 (! ! 1 51 2:3 
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! 

Ex;ample E-10 

! 
(! 

f• 
f• 
I_! 

(! 

(! 

n 
(' 

f• 
(! 



2 

! R 
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I 

E!LEVEL TEST 
R - READ E!LEVELS 
I - CLEAR AND WAIT FOR INTERRUPT 
C - CLEAR EILEVELS: 
ES:C/CR - DONE 

ACTI'·/E EILEVEL:~; 

Example E-ll 
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6. 3 Camera Test 

The camera test routine allows the operator to verify that the computer has control of the 

video switcher and video tape recorders. By typing 3/ CR at the diagnostic menu level, the 

camera test program will be activated. Example 12 shows a printout of the camera test. The 

printout capability is not as important as· obse;rving 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. Whi.le running 

these tests, observe the following things: first, that th,e 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 bilevel channel. During the test, the operator 

should also verify that the tape machines can be turned on and off l:>y entering the appropriate 

commands from the keyboard. With the computer program oper:~.ti.ng ~n this 1'01! l'.~ne, H io possibl.:: 

to del~::rmlne that the proper signals .are being sent and received from the video subsyRtPm, 

li:x::~.mplc 13 .5liuws a prmtout of the camera test and indicates the status replies to various 

commamls sent to the video subsystem, 

6. 4 Calibrate Test 

The calibrate test is used to ch~ck the capability of the system to send proper calibration 

signals to both the Environmental Data Processor and the analog-to-signal conditioning interface. 

The operator can type 4/ CR at the diagnostic menu level to bring the calihrate test routine into 

uperation. 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 FiQUro 6, the c,a.l swltc.:h should always be set to the "cal" position 

before attempting to P.nter cal values, After entering each command of S, R, or C, the p:r;ogram 

will return to the calibrate test menu level; thus, the operator c;an enter a number of cal v::~lu.P.s 

:;.nd chool( to see that the 11'\.jmts to the various da~a ~hannels a.re changi .. ng vo.lul!:d, The cal Outputs 

vary from -10.24 to +10. 24 volts. The operator enters the appropri11ote voltage, and the computer 

will respond with a binary value that it pas sent to the digital-to-analog c;onverter. At the end of 

a test, the input to the channels should always be returned to their data position by typing R/C'R. 

Type ESC/ CR Lo return to the dia~nostic men1,1 1evel, Example 13 shows H :;;ample printout of a 

calibrate test. 

6. 5 Memory Controlled Processor Menu 
' .. ;~· 

To obtain program control "l.t the Memory Conlrulled Processor level, the operatC):r types 

5/CR on the teletype, The computer will reply by printing out the various suboptions available to 

the operator. This test program is useq to diagnose problems and to verify the operation of the 

Memory Controlled Data Processor and its associated Dataram memory. 



Dit=H:.r-m:s:TIC MENU 
! - TIME CODE TRANSLATOR 
2 - E:!LEVEL 
:~: - TELEVISION 
<1 - . CAL I E:F'ATF. 
5 - MEMORY CONTROLLED PROCESSOR 
€ - MASS MEMORY FORMATTER 

E:S:C/CR - DONE 

DIAGNOSTIC MENU ITEM ? 
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I F.: 

! ·s: 

I F.: 

I ·s: 

I F 

! 1.···'2 

I F.: 

! ·s: 

! F 

I F.: 

·s: 

T . 

CAMERA TEST 
F - SPECIFY FIELD OF VIEW 
R - RU~l TAPE 
·s: - ·s:TOP TAPE 
E·s:c .. ··cp - DmlE 

INPUT - FIELD OF VIEW/NUM.TAPE MACHINES 

·s:TATU'S: .. 

·s:TATu:s: .. (! 

S:TATUS .. 

STATUS .. (! 

INPUT - FIELD OF V!EW/NUM.TAPE MACHINES 

·s:TATU'S: ·· 0 

INPUT - FIELD OF VIEW/NUM.TAPE MACHINES 

:S:TRTU:~: .. i . 

Exa.rnple :8-12 
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DIAGNOSTIC MENU ITEM ? 

CAL I P.PATE TES:T 

·s: 

I 

CAL 
t. 
!45:~: 

c 

CAL 
2 
! 1 •1 •1 
c 

CAL 
-2 

E.:~::~~ 
(: 

CAL 
-7 5 I . 

'-1, ...... ! 
r· 

CAL 
! 0. 22 
177E. 
F.: 

S - SWITCH TO CAL INPUT <DO P.EFOPE (C) OPTION) 
P - SW!TCH TO PUN INPUT 
C - OUTPUT DAC VALUE 
E:~:C.····cp - DOt'lE 

'•..'ALUE "' 

'·..'ALUE .. 

'·.·'ALUE .. 

'·..'ALUE "' 

'•..'ALI,.!E .. 

Example E-13 



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 operator 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 f:r:ont 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, he 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 the 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 vo.lue out and cpeck to verify 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 because 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 th~ 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 val1,1es 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 ·complP.tiO!j. These loops can 

only be termfnated by using the stop switch on the computer panel, The program may then be 

reloaded from the 3768 address from the front panel, Example 14 shows the options anct sample 

printouts for exercising the Memory Controlled Processor menu, 

6, 6 Mass Memory Menu 

The Mass Memory mP.nu i,~ set up to interrogate the 2, 3 megabit memory associated with the 

output from the Memory Controlled Data Processor. The program routine 1s eutered 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 Mas~ Memory menu, the operator can 

check the functions of the Mass Memory and thP. Mass Memory Interface. 
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MEMORY CONTROLLED PROCESSOR MENU 
1 - OUTPUT COMMAND AND READ STATUS 
2 - MEMORY TES:T 
:::: - DUMP MEMORY 
E:S:C.····CF.: - DONE 

! 1 
COMMAND MEI'!U: 
r• - HALT 
1 - RUN 
2 - CAL :START 
:::; - CAL :STOP 

CDMMP.t~D -· ·/ 
r 1 

:5;TATUS ·· 2 
! 1 
COMMAND MENU: 
(! - HALT 

- RUN 
2 ·- CAL .START 
:::: - CAL STOP 

:s:TATU:S: ·· :?.2 
! ! 
COI'~NAtm MEI'!U ~ 
(' ~ Ht=IL T 
1 - RUN 
2 - CAl,. :START 
·::· - CAL :STOF' 

COMMAND -· .., 
! 2 

STATUS ·· ::::.:. 
I 1 
(:I:!MMA~I! MF.~L' ~ 

f! - HALT 
- P.Lit4 

2 - CAL START 
:::: - CAL :STOP 

! :::~ 

Example E-14 
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DIAGNOSTIC MENU ITEM ? 

! 5 

MEMORY CONTROLLED PROCESSOR MENU 
1 - OUTPUT CqMMAND AND READ .STATUS 
2 - t~EMORY TEST 
:;: - DUMP MEMORY 
ESC/CR - DONE 

! 2 
ENTER - OCTAL MEMORY VALUE/START ADDR/END ADDR + 1 

! 1./(!./2(!(!(! 

ADDRESS ERROR 
MEMORY TEST DONE 
T ·:• . ... 
ENTER - OCTAL MEMORY VALUE/START ADDR/END ADDR + ! 

! 12'?. ..... 0 ..... 2000 

ADDPESS: ERROR 
MEMORY TEST DONE 
! :::: 

INPUT BEGIN ADDR/END ADDR 

! (! .... 5 

(! !2:;! 
! 1 ·=- ·:> • 1,;;. ._. 

2 !2:~ 
:~ 1 .,. ·:> . .::;._. 

4 1 ·=- ·:> ... ~·-· 
5 12:? 

! 

Example 14 (Continued) 
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6. 6. 1 Write/Read, Me~ory -- '}:'his routine has the capability of writing known patterns into 

the Mass Memory and verifying that that pattern has been written. Typing 1/CR on the keyboard 

will cause the program to respond and· ask for the oct~l memory value to load along with the start 

address aqd the end address. The M;ass 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 rell.d 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. Becau,se the Nova has to reformat and repack data for loading into 

the }VIa.ss Memory locations, there are so~e 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 r{!maining tw9 d,~gitc c:Rn 1;o., imy ooto.l di~.ii, 0 thrQ~itl1 '1, 

Th~ rea.:;c:;>n for t.hP.sF.l reotrictioil;; cau 'be ~Jest be explained by the table below: 

lG :ait Nova Word in Octal 

X XXX XXX XXX XXX XXX 

Only 12 Dits a~·~ user.l (2 6-:aytc: Words) for tape transfe:rs 

0 OXX :XXX XOO XXX XXX 

2 6-Byte Words {X:XX ~X) {XXX XXX) 

6. 6. 2 Read Status Registers -- This option anows the operator to read the status registers 

in the Mase; Memory Interface. The routine is entered by typing 2/ CR. The teletype will printout 

STAT CA CA-N Nova ADDR. STAT l?tands for th!i statue wot·d antli!'! represented by status bits 

which are read as a five digit octal T)uml)er in the printout under STAT. The bits ami their meaning 

<u·~ as toliows: bit i5, error; bit 14, transfe:r r;ompletc; bit 13, ·unpackmg buffer; bit 12, 1,1!1Qa.Cking 

constant; bit U, hlnr.)r trg,nofe1· c.:.mpll:!tl:!: blt lU, always ~ow; bit !;!, 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 tl}e address counter. 

CA-N represents the current address rn!rm~ an N v':'1Wr g,nd io alsu a five atg1t octal indication of 

that register. The Nova address r.egister is a five lli~it 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 bite int.o the ~:;Latuo r~gislt::r an(! the Nova a'dciress 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 verify that the proper values 

have been inserted into the registers by doing a read status of the X"!"P:isters {sP~ Exarp.pl~ 15). 

6. 6. 4 DMA Realtime -- The DMA ~ealtime 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). 



DIAGNO~TIC MENU ITEM ? 

I E. 

I 

MASS MEMORY MENU 
- WRITE/READ MEMORY 

2. - READ STATUS/REGISTERS 
3 - WRITE REGISTERS 
4 - DMA READ REAL TIME 
S - F.:E:S:ET 
E. - DUMP MEMORY 

E:~:c.-··cR - DOt~E 

ENTER - OCTAL MEMORY VALUE/START ADDR/END ADDR 

o . ...-o ..... E.5s::::s 

! 1 

ADDF.:E:S:"S ERROR . 
MEMORY TEST DONE 

ENTER- OCTAL MEMORY.VALUE/START ADDR/END ADDR 

r ·:::7.:177 .... · o ... ··E.55::::5 

! 2 

ADI!RESS ERROR 
MEMORY TEST DONE 

STAT CA CA-N NOVA ADDR 
.. 12€.25249798 (! 

! . :::: 

'···'ALUE ·· 
! ·1 

! 2 

I.:.!ORD COU~l! ,..,. 
! :~0 

.., .• 
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1.3 €.3 •H 
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NOVA ADDP. 
·1 

14 40 
:~:5 ··1 0 
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5 4:3 71 
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DIAGNOSTIC MENU ITEM ? 

I E. 

I 

MASS MEMORY MEI'!U 
1 - WRITE/READ MEMORY 
2 - READ STATUS/REGISTERS 
3 - WRITE REGISTERS 
4 DMA READ REAL TIME 
'5 - RESET 
E. - DI~!MP MEMr!P.'":-' 

E:S:C/CR - ItqN~ 

f. 
INPUT - EEt:; !tl ADDR...-"EI'f[! ADDR 

I (! ..... 2 (! 

0 .,.~ 

I L.. 7~3 7<1 75 
1 ! 2 ·::~ 4 
2 7 1 0 ! 1 1 ·=-.... 
·;: 1 5 ·!E. 17 20 ~ • I 

·1 ~·::: 24 ·=·c: 
L. -· 26 

5 ·::: 1 ·:-·=· JL. ·=~ :?. '?.4 
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-·I <l (! 4 1 4.-, 
0:: 

7 4'5 4E. <17 '50 
·::. ·-· 5'?. '5•1 '!)~ --:=: .:. 

•j:! E.l (.2 ~.:;;: i!.<l 
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! ! ?~ ;,;. 0 
12 .., '5 ~ 7 
! '?. 12 ! '3 !4 1 'S 
!4 20 ·:. 1 

"'-• Z2 ..... .., 
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! 5 2E. 27 '?.0 ·=~ ! 
!E. ·;:.1 '?.'5 ·3.:. ·::~7 

!7 42 4'?. 4<1 ·1 'S 
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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 utilizeq 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 addres!;!eS indicated, 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. 

'!'his will terminate the program operation. To reinitiate it, the operator must enter 3768 on th~ 

front panel data switches, and push 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 to the DIAG1 program. If the DIAG3 program is .. ,. 

loaded, then 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, To call up the metro dump, 

type 7/ CR on the teletype, The operator may now epter 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, 

55 



F'F.:OG. TITLE ·::· 
I• I At::;:~: 

F:TO:~: F:E'·/ '1. 0 0 
PEA I!\' 

I! I At:.t·m:S:T I C ME~~U 
! - TIME COI!E TRANSLATOR 
2 - P. I LE'·/EL 
·~: - TFLE\/ISim~ 

,1 - CAL I E:RATE 
5 - MEMOF.:Y CONTROLLED PROCESSOR 
6 - MASS MEMORY FORMATTER 
7 - METF.:O TAPE I!UMP 

niAGNOST!C MENU ITEM 

! 7 

START FILE NUMBER 
(fYPE <~>~ OF: P.IT ONE SWITCH UP TO EXIT~ •• THEN <X> > 

T 1 

STP.P.T PECOR!! ~~UMP.EF.' -· 

! C! 

TIME TEMP 1.:.!:~: 1 I,:JI! 1 RH PF.: PG PA 
!2.····· (!E .. -··?7 
1 ! : 1 ·=·. .. ·-· .. 0 0. 0 ~052 001 2<1 :?. 016 000 -005 000 
! 1 ~ 1 ·::.. ... •' .. 0 0. 0 +052 001 ! :?,I} 015 0 1;! 0 -001 000 
1 1 ~ f.' (! ~ 00. i• + os;=· 0 0·1 212 fo1C: 000 -0 0:?. 000 
1 1 ~ ·=· 1 ~ 00 .. 0 ~052 00!"; 1 ·~'fl 015 e~ "o +001 000 . . .... . 
., l '· 22: ou. ('• ~05 1 C! 0·1 20<1 015 000 -0 01 000 
1 1 : c:~~ ~ 0 0. jo +052 000 to·:· .. -·~ 0!~ 000 -001 000 
1 1 : 2<1 : 0 0. 0 +(!52 eo:~: ·.:. f .... ~ (! 016 000 -0 o:::: 000 
1 1 : :.c:r:• 

&,... ··~· .. 0 C!. (! +052 00! 1 •:&•':! "' ........ 01'5 ooc ~ o u:3 ljO(I 

1 1 ~ 26: 0 (!. j'i +05? 005 1 ":'·j 
.A. I ·-• 01~ 000 -{10! 000 

1 1 : .-,...,. .::. ( .. (!0. 0 +0'5:::: 002 1 ·=··-=-.. ·-··-· 0!5 000 ~00! 000 
! 1 ~ 2e~ 0 0. 0 + 05:::: 00<1 241 O!E. 000 ~001 000 
! ! : ·::-·::.. L...-·. 00. jo +052 oo:?. 2<19 0! E. 000 -005 000 
! 1 : :~: (!: 00. 0 +05:::: 004 ·-··!)""? c-..,. O!E. 000 -0 I):?. 000 
! 1 : :3! : 0 0. jo ~0";:2 007 ~00 0!5 1)00 ,-l}(!i 000 
! ! : .... i i 

.;.c .. 0 (!. (! ~052 OOE. 22E. (!! 5 000 -005 000 
1 1 : :;:::::: 0 (!. jo +0'52 002 21<1 Q1E. ('!0(! -005 000 
1 1 : 3'1 : 0 (!. ro ~os:::: (! o:::: 221;! (!!5 000 ~001 000 
! 1 : :~:5: 00. 0 ~o5:::: 004 210 . '-· 015 000 ~oo:?. 000 

r·~A(:: TAPE ERROR. STATUS -· ~ 044 jo1 -·. 

START FILE NUMPER -· 
(TYPE <~>~ OR PIT ONE SWITCH UP TO EXIT~ •• THEN <X> > 

! 

Example E-16 
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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 tape to record the data. The 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 flowchart 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 leve~, 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 operata~ 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 <tlld allow the inpu,t 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 ex~rcising this option, the operator can choose to 

input through 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. ~4) to 

be input into the system. After the value has been selected by the operator, the prog:..·am will 

proceed to the dump selection levei. 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/Cn and entering the CCl.l.i.b:rl'l.te value!;!. The option also proceeds to the same 

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. 
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PF:m:;. TITLE '? 
D!A(32 

RT0:5: RE'···' 4. 0 0 
READY 

I!I AG~lOST! C 1'1Et~U 
!-RUN MCP/I'!I'!F WITHOUT TAPE 
2-RUN MCP/MMF WITH TAPE 
::::-TAPE DUMP 

! 1 

! 1 

r ! 

DIAGNOSTIC MENU !TEl'! ? 

RUN MCP/I'!I'!F WITHOUT TAPE MENU 
1-DATA RUN WITH EXTERNAL SIGNALS 
2-DATA RUN WITH CAL SIGNALS 
3-CAL PUN WITH CAL SIGNALS 
ESC ..... CP. .- DONE 

DU,..1P OPT I ON 
1 - ~m DUMP 
2 - DUMP MCP OUTPUT 
3 - PUMP EOTH MCP AND MMF 

MCP/HEADER l'!f;NU 
P - PRINT I'!CP/HEADER TAPLE 
Z - CLEAR A~~LDG~~ILEY~L TAPLE ~~tT!ON 
E·~·c ···CR - DOl'![ 

TO ALTER THE DESIRED SECT!ON - KEY!N NUMEEP 
1 - !I! 
2 - :5:'·;·'t~C 

3 - ANALOG/EILEVEL 
'1 I.:.!ORD P.F!'!'F; 
5 - ENVIPOMENTAL 
6 - NUI'!PEP OF DATA FRAMES 

MCP/HEADEP MENU ITEM 

! :~: 

Example E-1 7 



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, 6 Dump MCP Output-- The dump MCP output may be entered by typing 2/CR. The 

program responds by R.Sking 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/ CR on the keyboard and, if required, entering the MCP he'ader information per instructions con­

tained in the ALARM routine (paragraph 5, 1). Once the format information has been entered into 

the program, the operator may type ESC/CR and the computer program 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 s~~;nnrl optign <;>n the diagnostic menu in DIAG2 is entered by typing 2/ CR from the 

diagnostic menu option level. The program will print a "Run MC:P/MM.I:<' 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 operation of the system with the 

digital tape recorqers. 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 anaiog chawiels. The third option for this part of the program 

io the gener::~tion 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 tu 7G. Thio pa-ttern ~;:=~.n 

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 

addre~sing is aleo detectP.rl by th~ program. 
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ANALOG/B!LEVEL SECTION 

MCP/HEADER MENU !~EM 

! 5 

I.:.!EATHER :SECT! ON 
tNPUT - NUM OF CHANNE~S 

! 7 

MCP/HEADER MENU ITEM 

T .-... '=· 

NWM. OF DATA FRAMES -· 
! 1 

MCP/HEADER MENU ITEM 

! 

0 1 E. 0 O?E. 
1E.0057 

·=· !E-00!4 .... 
?. li=::. UU.II i) 
•1 E. E. 
5 ! ·1 0 OE.4 
;::: . ~: 0 UE:.5 ..., 
(. ! 500€0 
·=· ·-· !74 1 , 

.t:. 
9 !27777 

! (! 1:~~00(!0 

! ! ! ! (!(!E. 7 
204:= ! '5 1_1 OE. 0 
~C!-19 ! . ., il !~. 
20'5(! 127777 
20'5! ! ?(!(!(!(! 

2052 170070 INPUT ANY CHARACTER TO STOP 

! ·s: 

! 

Example E-18 

.-
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! 1 

I c: 

DIAGNOSTIC MENU ITEM ? 

PUN MCP/MMF WITHOUT TAPE MENU 
!-DATA PUN WITH EXTERNAL SIGNALS 
2-DATA PUN WITH CAL SIGNALS 
?-CAL RUN WITH CAL SIGNALS 
E:s:c .. ··cF.: - no~~E 

DU~1P OPT I m~ 
- ~m DUMP 

2 - DUMP MCP OUTPUT 
3 - DUMP POTH MCP AND M~F 

t·1CP...-·HEADEP ME~~U 

P - PPINT MCP/HEAI!ER TAPLE 
Z ~ CLEAP ANALOG/P!LEVEL TAPLE SECTION 
E·s:C.····cp - Dm~E 

TO ALTEP THE DESIRED SECTION - ~EYIN NUMPER 

I 

! 

! - !D 
2 - ·s:·l~~c 

3 - ANALOG/PILEVEL 
<1 - I.:.!OPD PATE 
5 - ENVIPDMENTAL 
f - NUMPEP OF DATA FPAMES 

MCP/HEADEP MENU ITEM 

f• !f.007f. 
! 160057 
2 !f.(!0!4 
·~: !f.00<1 ro 
<1 E. E. 
5 ! <1 0 OE.•1 
f. '50 OE.5 
7 ! 50 Of. 0 
·=· ·-· ~ /4 !t:. 
'?. 127777 

! 0 !30000 
! ! ! ! OOE.7 

20·1:::: 150(!f,(! 
204'? ! 7·1 !f. 
2050 127777 
2 (!51 t·:::oooo 
2052 17(!(!{(! 

7E. C:-::' 
-·I ! ·1 4 (! 

1':• E.5 ·1 (! E.7 <1 (o 

·=·~ L...·-· 
'':1 ·1 (o (! .:.o 

·:::7 I"• I"• (! (! 

<1 '?. <1 (! E. E. 52 ·1 :3 
.- i •1 (o (' ·1 :::: i c: '=·. ~ ·~ 

-,.-, ... .:. E. I) (! (! I"• 

ff c:·=-_ ..... <1·::: 5 
(! ,1·::: 15 ·1 (! 

I"• I"• (' I"• 

1 E. '?.4 7(! (' 

5 7.:1 f. E. E.4 
·1 (! i ~ • '=· 4 I) (! 

Example E" 1. 9 

7·1 .-= . .:. ·~··1 <1 
i .-• '=· <1 ro I"• <1 I"• 

1 E. ·:·c: E.? f.(' -··-· 
0 ?.:. 57 H 
<1 .- c: 

'=· ·-· 4 (! E.? 
4 (' 3 <1 I"• I"• 
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! ·-=· 

DUMP OPT I Ot~ 
! - ~m I!U~lP 
2 - DUMP MCP OUTPUT 
3 - DUMP EOTH MCP A~D MMF 

l'lCP . ...-HEAI!ER ME~U 
P - P~!~T MCP/HEADER TAELE 
Z - CLEAR A~ALOG/EILEVEL TAPLE SECTIO~ 
E:S:c..···cF.: - DO~E 

TO ALTER THE DESIRED SECT~O~ - KEY!~ ~UMPER 
! - ! I! 
2 - ·s:\'~K 

3 - ANALOG/PILEVEL 
•1 I.:.!ORD PATE 
5 - E~'·~·1 !PnMF,J~TRL 
~- - r·~ur·lf:FP C!F" IIFITf! FF.:fii:I'!ES: 

! 

0 !E.OO?E. 
! ! E. tJ 0~57 
2 ! f. (! 0! ·1 
·~: ! E. 0 0•1 0 
4 E. E. 
5 1 •1 0 (!f.•1 
E. 50 OE.5 
7 ! S 0 OE. 0 
·=· !74 !E. ·-· 
·~ 

., 27'('·'?'? 
1 (! ! ·:::0~!00 
! 1 1 ! OOE.? 

20.:1::=: 1 '50 flE. (! 

20··1'=" 1 7L1 ! t::. 
2 050 127777 
205! ! :;:(!(!(!(! 
20'52 ! 7(!(!7(! 

! ?E. .,..., 
_: ( ! 4 4 f1 f. f. 52 4"3 f. 

1 :::~ t.5 ·1 0 7! •1 (! ·1 •1"? -::. •1 0 
25 ·~: •I 0 

,., f. rr n (1 ,, 0 1"1 

;!:7 (! [! c 0 !E. :::~E. ,70 p 

•19 <1 (! E. E. c::;·::. 
~L... <1 :::: 6 27 20 64 

.:. 1 4 e •1 .:1 ~~ .: . 4 (! ! 7 ·1 0 f1 
-::'·":· E.O f1 (! 0 I ·-· 

! •1 :::: 5 •1 :::: 22 E.4 4 E-~ ·1 0 
! :~: f.(! •1 fo t 7 ·1 0 (! •1 e 1 " 0 
:=·r-:: f' f1 ! E. :?.4 .._ -· E.? f.(! (! (! 
·':•"::' 
·-·I 70 0 0 ?E. 57 !4 4 (! E. E. 
•1 '? 22 E.4 4 E.5 ·1 0 E.7 4 0 2 
f. 1 •1 0 (! •1 (! ! •1 (! fo f. (I (! 
7•? ·:::4 E.7 f.(! f• I -· 

I 

Example E-20 

27 20 E.4 •1 
; "'? 
~I ·1 f1 (! (' 

1 E. :::.:. . .... 
t.{ f.O 

fr 7E. C::'7 ·-·I !4 
4 E.5 4 I"• 71 

I ~ 

0 :::: •1 0 (! 

E.7 •1 (! ·=· 1 .• •12 
f1 E.(! 0 (! 

rr (! !E. ::::·1 
c:: ·=-
·-·~ r . -~· 5 4:::: 
•12 f.(! 4 0 !7 

f1 rr 0 ! E. 



,, 

7. 2. 1 Data Run with External Signals-- The data run with external signals is entered by 

typing 1/CR on the keyboard. Example 21 shows a typical printOut, The opera,tor will next select 

the recording point for the digital data, which may be either load point or may 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 11 Select MCP Header" menu and changing the values to 

accommodate the format desired. At the enci of prc;>per format programming, the operator will 

type ESC/CR and the system will load the program and begin the tape sequence, During the tape 

sequ~nce, the operator may terminate the program 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 menu 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) ·whicllis entered by the operator. Following the cal 

value, the program will ask for the load point on the tape, If pro~ramming has not been done ~or 

the format, the MCP header menu must be entered and programmed for the correct format. See 

the instructions under the Alarm Programming (paragraph 5, 1). When the necessary format 

information is loaded, the operliitor will type ESC/ C~ and the program will begin by loading the 

MCP format instructions and then will exit to complete the program 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 leve~. If the sequenc::e goes to completion, the operator 

need only type ESC/ CR to ~eturn to the diagnostic menu leve'l (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 11 Run" 

mode. The data will be recorded on tape for approximately four seconds. The system will stop, 

~nd the operator must type X on the keyboard to teFminate the tape and print the record of errors 

associated with the system test. Typing another X 011 the lteybo~:~.r(l 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 ou rnachine 1 for playback. If tbe data tape is a 

nunnal date. 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 pooition, 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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D I Rf31'm:ST I C MENU 
!-RUN MCP....-MMF WITHOUT TAPE 
2-RUN MCP....-MMF W!TH TAPE 
·:::-TAPE DUMP 

ESC....-CR - DONE 

DIAGNOSTIC MENU ITEM ? 

r 2 

RUN MCP....-MMF W!TH TAPE MENU 
·. 1 I!RTA RUN I.:.!!TH EXTEPNAL S:IGNAI,..S 

2 - DATA RUN WITH CAL SIGNALS 
3 - ERROR DETECT~ON FORMAT <PIT:3 UP TO VOID PRINTOUT> 

MCP/HEADER MENU -
P - PRINT MCP....-HEADER TAPL~ 
2 - CLEAR ANALOG....-PILEVEL TAPLE SECTION 
ESc...-·cp - I!ONE 

TO ALTER THE DESIRED SEC~!ON - KEYIN NUMBER 
! - !!! 

! 

2 - 'S:'lNC 
3 - ANALOG....-PILEVEL 
·1 - I.:.!ORD RATE 
5 - ENVIROMENTAL 
6 - NUMPER OF DATA FRAMES 

MCP/HEADER MENU ITEM 

E':·:'TT 

n !~007E. 
! !E.00'57 
2 !E.00!4 
·::~ ! E. 0 04 0 
4 66 
5 !4000:.4 
E. 50065 
7 1500Cn 
:=: !74!6 
'?. t 27777 

!fo !"5(!(!(!(! 

!! 1!00E.7 
20·18 ~'500E.O 
2 0·1 •:.• ! ?•11 E. 
2 05 o 1 Z7777 
205! !:?.0000 
2052 !70070 

725 RECORDS: 

APPROX 4 M!N RUNNING TIME 

Example E-21 
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! 

D!AGNOST!C MENU !TEM ? 

RUN MCP/MMF WITHOUT TAPE ME~U 
!-DATA RUN W!TH EXTER~AL S!G~ALS 
2-DATA RUN W!TH CAL S!G~ALS 
3-CAL RUN W!TH CAL S!G~ALS 
E"SC>'CR - DONE 

! 2 

CP.L VALUE :-:-
! ·-:. 

122E. 

! c.· 

DUMP OPTION 
- ~m DUMP 

2 - DUMP MCP OUTPUT 
3 - DUMP BOTH MCP A~D MMF 

~1CP ,..HEAI!ER MEf'!U 
P - PR!NT MCP/HEADER TABLE 
Z - CLEAR ANALOG/B!LEVEL TABLE S~CT!ON 
ESC.····cR - DONE 

TO ALTER THE DESIRE~ SECT!D~ - ~EY!~ NUM,ER 
! - !I! 

! 

! 

2 - s·~··~lc 

3 - ANALDG/P!LEVEL 
•1 - I.:.!ORD RATE 
5 ~ ENV!RDME~TAL 
6 - NUMBER OF DATA FRAMES 

0 !6007E. 
! E. 0 (!57 

c· !E.OO!~ 
:::~ ! E. 0 0·1 0 
·1 E. E. 
5 ! <1 (! 06·1 
~. 50 (!1:;:.1§ 

7 !500E.O 
:?. ! 7•1 !E. 
'?. !27777 

! (! 1·:::oooo 
! ! ! ! 0 OE. 7 

2048 !500E.O 
20<19 !74!E. 
20':.(! !27777 
205! ! :::: (! (! (' (! 
zo-;:2 ! 70070 

! 76 57 !'I •1(! 
! :3 ~o::: 

'=··-· 4! !<1 <1! 
25 ·17 42 <15 E.(! 
'?.7 (! 0 (! (• 

·19 <10 .-:.e r:::·J 
"J"- 4:?. 

~ 1 <11 2 ..,.:, so:. t; .• "J 

~·:-
I ·-· E.O 0 0 (! 

ee 52 <1:? !2 
~ <1:?. 0:::·" . .,.f:. <10 
(! 0 0 0 

1€. E.! 70 11 

!2 ·12 .:f:~ E.<1 
-10 77 4E. ;::3 

Example E-22 

o~~·-· c 4 ·:· 64 •1 
77 <1E. 5'?. 57 
!E. E.l 67 E.O 

(! 7E. 57 ! ·1 
4 E.5 ·1 ! l<1 

57 <17 ·1;: 45 
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DIAGNOSTIC MENU ITEM ~ 

! 2 

.T 

RUN MCP . ...-MMF 1.:.!! 'rH TAPE MEN!! 
1 - DRTA RU~ WITH EXTER~Al ~!G~RLS 
~ - · l.!H !'H Rl_!~ Urn-! CAL SIGNALS 
? - ERRPR DETECT!ON FDR~AT (P!T 3 WP TO VOI~ PRINTOUT> 

E·s:c...-cP - r•m-!E 

'?. 

f• !~.(!(!(!(! 

1 10:.(!0(!! 
·=· ! E.(! 0 02 ._ 
~: !f.(!(!(!'?. 
•1 10::.(!(!(!•1 
5 1 E. o o o-s 
E. ! E. 1:! 0 OE. 
7 1".:.(!(!(!7 I 

·=· !t7.nn~ (' E><:!T ·-· ·::,1..,! ·~ '5:1.:.!! TCHED UP 

7.:1 P.ECOF?.I!$ 

E':·:'TT 

Exa11,1ple E-23 

• 



With bit 2 in the down position, the OJ?erator will enter the rec;:ord number, and the program 

will exit to dump the tape. To terminate the printout, ti'le bit 1 switch is moved up. The computer 

will ultimately read the position of bit 1 and ~erminate the printout, Wh~n the printout is termi­

nated, a new· record number may be entel'ed to order 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 

operator 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 there is 

an error that has occurred some place in the data 1>tream. If there are no errors in the record 

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

Either of the two tape dump routines can l:le retur~ed 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 number for checking data in additional files. 
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D!AGNDST!C MENU ITEM ? 

F! LE t"lUI'~E:ER ,.,. 
<T\'PE •:Y::- ~ OR I:! T t 'S:I;.!. UPs TO EX! T> 
<B!T 2 'S:W, UP FOR PYTE ERROR crs> 
T 1 

RECORD t-lUMP.ER -· 

'?.7 
1 09 
1 ·:· 1 
~ ..... ~ 
1 ·:··:· 

~ <l ':: 
!57 
1 .;·~ 
1 C:• 1 . ·-·. 
1 ·.:.·-:. 
~ ... _, 

20'5 
2!7 
2C''?. 

E.2 
7E. 
f ·:· 

27 

57 

5 

'?.5 

E. E. 

17 
-~·::: 

47 
f.:~: 

!4 
·;::o 
<14 
0:.0 
?4 
' ' ... ~ 

.-,IC' e. _, 

<1 ! 
5'5 
71 

E.7 

! 
15 

75 
12 

·12 

·:·? 
-·I 

70 71 
5 .;. 7 

~! 
·:·t::: 
... · -· ~ . ..., =· ( 

53 

2 
1 E. 

24! 5! 52 53 5~ 55 56 
ESC/CP DR ~EXT R~C NUM~ER 

...,.-, 
,. ·=1 
! (! 

2<1 
·40 

'54 
?0 

';5 
·:· 1 ..... 
51 
E.5 

E}f::;i;mple E-24 

?4 
!! 
25 
•1 ! 

52 
E. E. 

4? 
o:.·~: 

(! 

14 
"?. (! 
44 
.:.o 

'?Cl 
I -· 

12 
2E. 
42 
'5.S 
72 

? 

1 

4'5 

?E. 

C:7 
-·I 

7•":-
1 -· 

! 0 
2<1 
40 
'54 
70 

2 
1 .-
~t::. 

jl 

!4 
"30 
44 

. .:. (! 

?4 
1 1 

·:·c::: ..... -· 

55 
71 
I ~ 

E. 

17 
~I 

4? 

15 
'? 1 
4'5 
0:.1 

1 ·:· ...... 
2t. 
42 
SE. ...,.-. .. c. 

7 

.-,..., 
.: .. · 
5'3 
E.7 

50 
.S4 

(" 
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E':·' TT 

D!AGNDST!C MENU 
!-RUN MCP/MMF W!THDUT TAPE 
2-PUN MCP~MMF W!TH TAPE 
3-TAPE DUMP 

E·~:C.····cp - DONE 

D!AGNDST!C MENU !TEM ? 

:· 

F!LE NUMBER .~ 

(TYPE <K>~ DR B!T! SW.UP~ TO EX!T) 
~E!T 2 SW. UP FOP BYTE ERRDF: CKS> 

C! 
r• .·· 

2 
·-:· 

•1 
<1 
c::: 

E. 
E. 
7 
:=: 
•::0 

1 0 
! 0 
11 
1 ·:· ..... 
1 ·::: 
! ·1 
15 
! E. 
1 "":? 
• I 

1 ·=· . ·-· 
1 ':? 
20 
·:•1 ..... 
C: 1 
22 
.-.. -. c..,;. 

2(1 
25 

PECDRI! ~H_!t'~E~EP. ·· 

2000 
2000 
2000 
2000 
!!!2 
c' 0 t"! fo 
201:!,:; 

1 

·=· t"! f•t: L..- -· _! 

2000 
2000 
2001"! 
! on:; 
2(!,:!;:; 
2oc,(; 
2000 
20M• 
201:!,:; 
2ooc' 
c:·oon 
~(!('I:! 
2000 
200f! 
·:· f1 f•t:, 
L- ... -· ... 

! ! .:19 
2001"! 
2ooc' 
2000 
2001"! 
2001:! 

! 
·1 0 

0 
·~~7 

E.2 
7.:1 
·::~ •1 
·~:.:. 

·:::o 
E.7 
27 
E. E. 
.:.E. 
·:.-= L;. _: 

E.-1 
2.:1 
.;:.·::: 
2·::: 
E.2 
22 
.• 1 
~·. 
2! 
E.O 
20 
5E. 
5E. 
1 E. 
5'5 
15 
5·1 

.-. 
0::. 

<1 ! 

·1 0. 
.:.·::! 
75 
·::~5 

·:::7 
·:oi -·. 
70 
·::~ (! 

E.7 
E. E. 
2E. 
E.5 
21;; 
. -· 
E.-1 
2.:1 
E.·::: 
2'?. 
62 
22 
6! 
21 
5E. 
57 
1-::' 
• I 

5E. 
1 ,• 
• '=· 
55 

·:::7 
·:::7 
':?.7 
'?.7 
E.2 
·;:7 
37 
7.:1 
37 
~~ 
~( 

37 
37 
67 
?7 
37 
37 
37 
~~ 
~( 

'!!7 
~~ 
~( 

~~ 
~( 

37 
37 
37 
~~ 

~· 
37 
::::7 
·"J~ -·· . .,-, 
-· ( 

'?.7 

ESC/CR CR NEXT PEC ~UMBER 

·1 (! 

•1 0 
·1 0 
40 
E.·;: 
.:10 
•1 0 
75 
40 
·1 0 
<1 0 . 
40. 
70 
40 
.:10 
~1 0 
.:1-0 
·1 0 
·1 0 
40 
·1 0 
<1 0 
<1 0 
4q 
E.O 
·1 0 
~1 0 
•10 
·1 (! 

40 

4! 
·1 ! 
4! 
•1! 
t;:.4 
·1! 
·1! 
7-=. 
4! 
·11 
4! 
·1! 
'7-'1 
I • 

o.11 
4~ 
4! 
·1! 

. ·1! 
<1! 
<1! 
·1! 
4! 
·1! 
4! 
~ 1 '=· • 
·1! 
4! 
4! 
4! 
•1 ! 

.1·-· "•a:;. 
·12 
42 
·12 
E.5 
42 
42 

(! 

•12 
42 
42 
42 
72 
42 
42 
42 
42 
~12 
.1·-· til&: 

4c' 
42 .... -, 
"II:. 
.1·-· "rC. 
42 
62 
42 
•12 
42 
42 
42 

Ex(3.mple E-25 

43 
43 
A·~ 

··~ 4~ 
66 
.1~ .... ~ 
43 

! 
•1'?. 
·1·::~ 
·1·::~ 
4 ·::~ 

7·::: 
•1 ·=­
•1 ·::~ 

4'3 
4'~ 

·1·~~ 

<1'?. 
'1 ·::~ 
<1 ·::~ 

o.1:::: 
4'0:0 
~1'3 
E.:?. 
<1';. 
•P 
·1:?. 
4'':• 
4'~ 

·14 
·1 4 
,14 
<14 
tf, 7 
4<1 
·1·1 

.-, 
0::. 

44 
44 
44 
44 
7.:1 
44 
<14 
<14 
·14 
·1·1 
·14 
·1 .:1 
·14 
·1 ,, 
•h1 
44 
E.4 
44 
4·1 
44 
·14 
,:t-1 

·15 
·15 
4'5 
<15 
70 
45 
·15 

·;! 
,15 
45 
·15 
45 
75 
4'5 
4'5 
45 
45 
40::: 

<15 
,15 
·1 '5 
<15 
•1 '5 
·15 
E.5 
·1 '5 
45 
4'5 
4'5 
'15 

•1 E. 
4E. 
4E. 
'1 E. 
71 
I • 

<1 r:. 
•1E. 

<1 
4E. 
·1 o:. 
4E. 
'1 E. 
7E. 
46 
46 
46 
46 
16 
46 
46 
46 
46 
46 
46 
66 
46 
46 
46 . 
46 
46 

•17 
<17 
47 
•17 
72 
•17 
•17 

0::: 

<17 
<17 
<17 
•17 ,., 
47 
.:17 
<17 
,17 
<17 
47 
<17 
•17 
.;17 
47 
47 
67 
47 
47 
47 
47 
47 

so 
so 
50 
50 
7·::: 
so 
50 

.:. 
. 50 
50 
50 
50 

! 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
70 
50 
50 
50 
50 
50 
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8. 0 Nova 2 Check~t Pro<;:edure 

The Nova 2 computer is tested using the Data General Diagnostic routines. A paper tape 

reader located in the b0ttom of the rack under the Nova is utilized to load diagnostic routines for 

the checkout of the Nov<~, 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 manuals 

for instructions concerning these pieces of harc;lware and for the proper test ~teps in the checkout 

of the TTY and Nova 2. 

The other diagnostic routines for chec!<ing the performance of the Pertec Digital Tape 

Machines and tl)e Datum Magnetic Tape Controller Model 5091 are contained in the Datum peripheral 

eq"\}ipment manual. There is a special diagnostic tape, labeled "AIDS Diagnostic", which has one 

remote antl two program load routinefi! for chP.r.king thw porforml!ll'IQe uf tt!P. ta.pe controllers. The 

~oftware m:;~m1;>.l fo;r the lV[od.:,l 5091 Ma.gfletic Controller contains the 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 since 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 "End of Data Frame". 

A form, which is at the end of this section, will assist the operator j.n 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 values 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 cycle being a 

practical number to use in the calculations. 

Multiplying line 1 by line· 2 gives the number of samples per second per channel, This 

number is the number of data words that must be co~lected 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, Calculati.ons performed under line 5 will account for the 

channel codes that must be included in the format. Summing the totals on lines 6 and '? gives the 

total number of words in a super frame and .is entered in line B. 

Multiplying the number of wort.!::; in a super frame by the number of §ll,lper frames that will 

occur in a second gives th~ word rate. _Thi~;~ 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 rete values are ~iven 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 Form~t Para:rp.eters 

1. Highest frequency response expected for any data chann~l. 

2. Samples per cycle (5 or more). 

3. Multiply lines 1 f.l,nd 2. 

4. 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 
re:;olution. Round value to nexi: higher integer. 
Number must be les5 than 4095. 

5. Determine number of format words. 

(a) Sync words. (Programmed for 4) 4 
(b) Time code words. -6-

(c) Word rate words. -2-

(d) Environmental words. 
SADL 15 Rocky Flats 23 lq 

(e) BileveCw9rds 2 X 5 = 10 
(f) Six bit data channels 10 x 2 = 20 
(g) Six to twelve bit datachannels 1 X 3 = -3-

(hl Ma!'lte-r frame end words or--r-
(i) Data frame end words -3-

6. Numl;ler of master frame words ~quals sum of a, b, c, 
d, c, f, g, .::thu h. 

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

!l Number of words per super fra~e equal sum of lines 
6 o.nd 7. 

9. Multiple line 8 by divisor used in line 4. 

1 0. Select next higher table rate. Maximu.m rate is 
?,50 kilowort;lQ. 

75 Hz 

fi Ram.pl.;><;: / oy<:lo 

375 samples/sec/ 
channel 

38 number of data 
.. -----frames 

61 M. F. worrlR 

1368 D. F. words 

1429 words per super 
~--frame 

14290 word rate 

!' 
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Calculations Qf AIDS Format Parameters 

1. Highest frequency response expected for any data channel, 

2. Samples per cycle (5 or more) . 

3. Multiply line 1 times line 2, 

4. Divide the results of line 3 by 10 or more te> deter~ine 
number of data frames required. Div~sion by 10 is 
based on minimum requ~red to provide .• 1 sec, time 
resolution. Round v<tl\le to next higher integer, 
Number must be less than 4095, · 

5, Determine number of format words, 

(a) Sync words, (Programmed for 4) 4 
(b) Time code ~ords, --,r 
(c) Word rate words. .,..-
(d) Environmental words. 

,......:.-. 

SADL 15 Rocky Flats 23 15 
(e) Bil~vel\'Vords 2 X 5 = .. ""fir 
(f) Six bit data channels 10 x 2 = -w-
(g) ' - --..... 

Six to ~welve bit data channels X 3 
(h) Master frame end words 

..,.... ..,..-
(i) Data frame end words -r 

~ 

6, Number of master frame words equals sum of a, b, c, 
d, e, f. g. and h, . 

7, Number of data frame words p~r super fra.me equals 
sum of e, f, g, and i times line 4;, · 

8. Number of words per super frame equal sum qf lille~ 
6 and 7, · 

9. Multiply line 8 by divisor usl;}d in line 4, 

10. Select next higher table rate. Maximum r~te i!> 
2 50 kilowor.ds, 

500Hz 

__ 5_samples /cycle 

.2500 samples/sec/ 
channel 

250 number of ciata 
frames 

__ 5;;.;8;....M. F. words 

8250 D. F. words 

8308 words per super 
frame 

83080 word :rate 

12 5 kw word rate 
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