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FIELD SERVICE TEST MODEL: COMPUTER-CONTROLLED U SYSTEM

OPERATIONS MANUAL AND SOFTWARE OPERATING

SYSTEM APPENDICES FOR THE AUTOMATED SYSTEM

VOLUME II

INTRODUCTION

Volume II of the "Automated U System" describes the software

listings and the operator's manual. This volume is intended to in-

struct the station technician in the procedure to load programs and

operate, under computer control, the automated U system. Other manuals

describe the system and the technical design and are contained in the

following manuals:

Volume I. Field Service Test Model: Computer-Controlled

U System. Operations Manual and Software
Operating System Appendices for the Automated

System.

Field Service Test Model: Computer-Controlled U System.

Manual for Receiver and ADACS Interface Chassis.

Field Service Test Model: Computer-Controlled U System.

Manual for Test Unit.

Field Service Test Model: Computer-Controlled U System.
Manual for Computer Subsystem.

Field Service Test Model: Computer-Controlled U System.

Manual for System.

Certain commercial equipment and materials are identified in this paper
in order to adequately specify the components used. In no case does
such identification imply recommendation or endorsement by the National
Bureau of Standards, nor does it imply that the material or equipment
identified is necessarily the vest available for the purpose.
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SECTION L OPERATING PROCEDURES.

L 1 SYSTEM START-UP.

a. Turn on rack power in all three processor racks,

Teletype machines, ADACS, receiver, etc.

b. Put the ASR 35 and the ASR 28 in the on line mode of

operation.

c. Put the ADACS in the auto/normal mode.

d. Mount the SAL (MODCOMP Stand Alone Linking Loader,

MODCOMP No. 600000-012) program paper tape in the PTR.

e. Turn on the power to the PTR, depress the sync button for

approximately 2 seconds. Ensure that no part of the data has passed

over the read head.

f. Set the data entry switch to a HEX A (Swt 12 and 14 set

«

to a one).

g. Depress Master Clear.

h. Depress Fill.

i. HALT/RUN to RUN.

j. The SAL tape will now load. The ASR 35 will type out

the following message:

SAL @ 787D, CSW = BIAS, Type "I" for commands

k. Set all data entry switches to zero.
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1. Turn power off to the PTR, remove and rewind the

SAL tape.

m. Mount "NUSTAD" part I tape, turn power on to the PTR

and sync the tape as in e above.

n. Type the characters PR and carriage return on the ASR 35.

This will cause the NUSTAD tape to begin loading into the processor.

When the tape halts at the end, turn power off to the PTR, mount the

NUSTAD part 2 tape, restore power and sync the PTR. Depress the

carriage return key on the ASR 35 and the tape will continue to load.

If the load was successful, the ASR 35 will type out "SATISFIED. " If

during the loading procedure any other message is typed out or if no

message is typed at the end of NUSTAD part 2, attempt to reload the

system. If it fails to load again begin maintenance on the processor.

o. Type "GO" and a carriage return on the ASR 35 and the

system will begin operation. This will cause a "System Restart"

(See Figure 1. 1) to be typed on the ASR 28. This will be followed by

a status display message on the ASR 28.

p. The system is now in automatic operation, refer to

Section II for operator options.

q. If any of the receiver channels do not respond to the initial

parameter values established by the program, the operator may use

the "OPC" option as described in paragraph n. 4 to adjust the gain
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and/or blanking levels for proper operation. The operator should

ensure that there is sufficient signal strength to the receiver before

adjusting gain to maximum.

1.2 NORMAL OPERATION.

a. No operator intervention is required for normal operation.

He may exercise the options described in Section II.

b. MANUAL UNATTENDED OPERATION: Prior to departing

the station at the end of a duty day the operator will:

1. Set all receiver controls to the average settings as

determined from the previous days Parameter History for the upcoming

16 hour period. See Section in. 1 for correlation between NUSTAD and

EECO values.

2. If the processor should fail, the system will automatically

return the receivers to the manual mode of operation.

L3 MAINTENANCE.

Prior to taking a channel down for maintenance the operator will

place the Normal/Maintenance switch on the ADACS to the maintenance

position. When maintenance is complete return the switch to the normal

position.
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SYSTEM RESTART AT 023 215549

023 215549 CURkENT Rt.CE.Wtk STATUS, DET 215

CHAN FREtJ C I M AM GAIN TR bl_L DIURNAL SIGMA AMPLITUDE
A 17.8110 A
B 21.0010 A

C 21.0010 A
D 16.0 110 A
£ 22.3 0 10 A
F 16.6 110 A

G 24.0 4 1 0 A
H ZERO INPUT...
I 17.3710 A
U ZERO INPUT. . .

K ZERO INPUT...
L ZERO INPUT. .

.

M 24.0 7 10 A
N 17.8710 A

023 21 5554 A IR
023 21 5554 A CC05
023 21 5554 b IR
023 21 5554 b CC05
023 21 5554 C IR
023 21 5554 C CC01
023 21 5554 D IR
023 21 5554 D CC05
023 21 5554 E IR
023 21 5554 E CC01
023 21 5554 F IR
023 21 5554 F CC05
023 21 5554 G IR
023 21 5554 G CC05
023 21 5554 I IR
023 21 5554 M IR
023 21 5554 N IR
023 21 5620 D GC20
023 21 5642 H GC20
023 21 5708 A BC05
023 2157 13 B BC05
023 21 57 1 8 C BC0 5
023 21 5723 D BC05
023 21 5729 E BC05

Figure L » L

SYSTEM LOG OF NORMAL INITIAL STARTUP
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SECTION n. OPERATOR/NUSTAD COMMUNICATIONS.

E. 1 GENERAL.

Normally, NUSTAD waits for the operator to initialize an action

request via the ASR 35 Teletype. This is referred to as NUSTAD

being in the REQUEST MODE. When an action request message has

been received, NUSTAD may require additional information from the

operator. An inquiry message will be typed on the ASR 35 and

NUSTAD will enter the RESPONSE MODE awaiting the information

from the operator.

The operator may return to the REQUEST MODE at any time by

depressing the CONSOLE INTERRUPT switch on the processor front

panel. The following message is typed, and NUSTAD returns to the

REQUEST MODE:

BACKGROUND TASK ABORTED BY OPERATOR

The list of action request options is limited, but allows the

operator to enter messages into the station log, review DRFUD data

tapes, and determine the system status on command.

E.2 CALLING NUSTAD.

The operator may request the attention of NUSTAD by typing the

/ character. If NUSTAD is in the REQUEST MODE and ready to
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process an action request, it will respond by crossing the / to form

the letter X and spacing over. NUSTAD is now ready to interpret a

keyword action request.

Example: Operator calls: /

NUSTAD responds: X

IL3 OPERATOR ACTION REQUESTS.

Once the operator has NUSTAD Ts attention, he may enter an action

request by typing a keyword from the following list:

Keyword Resulting Action

DFC: Execute DRFUD format checking program
(See Section n. 8. 1 for programs operation).

DDD: Execute DRFUD data display program (See

Section n. 8. 2 for program operation).

STD: Generate the CURRENT RECEIVER STATUS
message on the ASR 28.

CRC: Perform a CHANNEL REDUNDANCY CHECK.

OPC: Perform an operator initiated parameter change
(See Section IL 4 for format).

LOG: Enter an operator generated message into the

station log (See Section n. 5 for format).

E.4 THE OPC OPTION.

The operator can request NUSTAD to make changes in parameter

settings for individual sensor channels. NUSTAD will make the change
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unless there is a signal in progress on the requested channel, in

which case NUSTAD will inform the operator of the fact. If a change

is made, the new value will be logged.

The format for the request is: X OPC:C, F, VV

WHERE: C is the channel for which the change is

requested (A thru N).

F is the function indicating which para-
* meter is to be changed.

Use: B for Blanking Level

G for RF Gain

T for Tracking Rate

V is a two digit value to which the requested
function is to be set. Permissible ranges
are:

Blanking Level (00 thru 63)

RF Gain (00 thru 24)

Tracking Rate (00 thru 09)

NOTE: See Section III. 1 for correlation between the NUSTAD and
EECO setting values.

n. 5 THE LOG OPTION.

The operator may enter information into the station log by using

the LOG option. The text of the message he generates on the ASR 35

will be logged on the ASR 28.
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The format used is: X LOG: (Message text)

The text of the message is terminated by depressing the return

key.

IL6 COMMUNICATION ERROR MESSAGES.

When NUSTAD interprets operator messages, it informs the

operator of any errors it encounters. These are generally self-

explanatory, but a further explanation is given below.

INVALID SYSTEM CALL - If NUSTAD is in the REQUEST

MODE and the first character encountered is not a /,

the message is ignored and an invalid system call

message is typed.

INVALID KEYWORD, MSG IGNORED - If the first four

characters after NUSTAD responds to the operator's

call are not given in the keyword list above, the message

is ignored and NUSTAD returns to the REQUEST MODE.

The following messages apply specifically to the OPC option:

INVALID CHANNEL - Channel designation was not an

alphabetic character between A and N. Parameter

change was not permitted.
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INVALID FUNCTION - Function designation was not B,

G, or T. Parameter change was not permitted.

VALUE NOT WITHIN LIMITS - The requested new value

was not within the limits specified above for the

function.

INVALID FORMAT - The message was not entered in the

proper format. This message usually reflects a

misplaced or missing comma in the message.

See Section II. 8 for interpretation of error messages associated

with the DFC: and DDD: options.

II. 7 MESSAGE EDITING.

While the operator is preparing a message he may correct typing

errors by using the following editing features:

RUB OUT - depressing the rub out will cause NUSTAD

to ignore the last character typed. The first RUB

OUT will delete the most previous character.

Immediately typing a second will delete the character

just prior to that, etc. When a RUB OUT attempts

to delete a nonexistent character, i. e. , one prior

to the first character of the keyword, the entire
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message is ignored and NUSTAD returns to the

REQUEST MODE.

CANCEL - Simultaneously depressing the CONTROL and

X keys will cause NUSTAD to ignore the entire message.

H. 8 BACKGROUND PROCESSING OF DRFUD DATA.

NUSTAD provides for tape format error detection and a data

display of DRFUD data in a "useable" format. The error checking

routine may be used separately or in conjunction with the display

routine.

The use of bit position 0, 1, and 2 of the switch register provide

more versatility in using these programs. Prior to starting each

format check or data display, the operator should decide which switch

options he desires and set these switches accordingly.

E. 8. 1 DRFUD FORMAT CHECK OPTION (DFC:).

The operator initiates a format check by mounting a DRFUD tape

on the tape drive and calling NUSTAD as described in Section IL 2

(calling NUSTAD). After NUSTAD acknowledges, the operator types:

DFC:
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followed by a return character. The processor will respond with:

NO. OF BLOCKS TO BE CHECKED

This request is for the number of DRFUD scans the operator wishes

to have checked; each scan should be equal to one second of DRFUD

data. The maximum request for one check is limited by the computer

word size to 32, 767 scans, which is just over 9 hours and 22 minutes

of recorded DRFUD data. Checking more data than this will require

that it be broken down into smaller segments.

NO. OF BLOCKS TO BE
CHECKED

AMOUNT OF RECORDED
DRFUD DATA CHECKED

1 1 Sec

60 1 Min

300 5 Min

600 10 Min

3600 1 Hour

32767 9 hrs 22 min 47 sec

(Max number of scans) (Max data checked at one

time)

TABLE n. 1

BLOCK COUNT TO TIME CONVERSION
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After receiving the processor's request for the number of data

blocks, the operator should type a positive integer no greater than

32767 followed by a return character. The processor then responds

in one of three ways:

1.. If the tape or tape unit is not ready, NUSTAD

outputs a message indicating an improper tape

drive condition. The operator should correct

the improper condition and continue.

2. If the operator errs in his response, NUSTAD

outputs: "INVALID CHARACTER, TASK

ABORTED. "

3. Reads and checks format on DRFUD tape.

Once the background task is aborted, the operator corrects the

error by recalling NUSTAD and starting over.

Once the format checking process has begun, it will continue

until a termination statement is output, which will be one of the

following:

1. "TASK COMPLETED" indicates the requested

amount of data has been checked and no errors

were detected.
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2. "FORMAT CHECK TERMINATED" indicates

that an error was detected and Bit 0 of the

switch register was reset.

The error message indicates which bit is in an improper state

(See Figure IL 2) and displays the scan in which the error was detected.

Once a termination message is output, NUSTAD returns to the

REQUEST MODE.

IL 8. 2 DRFUD DATA DISPLAY OPTION (DDD:).

To call for a DRFUD DATA DISPLAY, the operator calls NUSTAD

and enters

DDD:

followed by a return character. NUSTAD responds with:

SPECIFY ACTION DESIRED, 1, 2, OR 3

ACTION OPTION 1

OPTION 1 requires that the operator specify the data times at

which the display is to begin and end. First NUSTAD requests:

SPECIFY START TIME DESIRED

The operator should respond with three digits of DOY, a space

character, and six digits of TOD, followed by a return character.
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NUSTAD will attempt to locate the requested start time on the

DRFUD tape. Once the proper start time has been located, NUSTAD

requests:

SPECIFY STOP TIME DESIRED

The operator should respond as above. NUSTAD begins displaying

the DRFUD data at the data time requested and continues with one output

record for each second of the requested time interval.

ACTION OPTION 2

OPTION 2 requires that the operator specify the data time at which

the display is to begin and a number of data blocks (scans) that he wishes

to have displayed.,

The start time is requested and entered as above. NUSTAD then

requests:

NO. OF BLOCKS TO BE DUMPED

The operator should respond with a positive integer less than

32767 followed by a return character. NUSTAD begins displaying the

DRFUD data at the data time requested and continues until the

requested number of scans has been displayed.

ACTION OPTION 3

OPTION 3 requires that the operator specify only the number of

data blocks (scans) to be displayed. A start time is not required since
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the display is started wherever the DRFUD tape is positioned. NUSTAD

requests:

NO. OF BLOCKS TO BE DUMPED

Operator response should be as above. NUSTAD begins displaying

DRFUD data and continues until the requested number of scans has

been displayed.

If the DRFUD tape is positioned past a start time requested in

OPTION 1 or 2, a message will be output stating this. The operator

should rewind the tape and try again, ensuring that Bit 1 of the switch

register is set. If the same message is output on the second try, the

desired time is not contained on the DRFUD tape.

The display routine works in conjunction with the format check and

if during the display process an error is detected, the Bit in error is

noted and the scan containing the error is displayed. NUSTAD checks

Bit 0 of the switch register to determine whether to abort the task or

continue after each detected error.

I

Am. 17



IRG £ CHECK CHARACTER
ONLY IFTHiS SCAM IS
FIRST OF NEW RECORD

! 2 4 8 A B C

LONGITUDINAL CHECK

TENS OF HOURS
UNITS OF HOURS

TENS OF MINUTES
UNITS OF MINUTES
TENS Or SECONDS
UNITS OF SECONDS

O^kT-5 ^£>Y

CHANNEL
ONE

PHASE

AMPLITUDE
IRG 3,

CHANNEL
TWO

PHASE -

AMPLITUDE

CHANNEL
EIGHT

PHASE -

[AMPLITUDE. -

CARRIAGE RET. COOS

LINE FEED CODE

FIGURES SHIFT CODE

LONGITUDINAL CHECK

IRG k CHECK CHARACTER
ONLY IF THIS IS SCAN Nj
OTHERWISE, NEXT SCAN
BEGINS AFTER FIGURES
SHIFT CODE

FIGURE IT 2_
DRFUD TAPE FORMAT (NEW U SYSTEM)
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X DFC:

iVl-J. OF BLOCKS TO BE CHECK ED? 409 6

FORMAT EkRJR BIT B

TOD ??0925 DOf 024 DET 215
73.5 42 58.6 33 73.4 31 00.1 04 26.1

FORMAT CHECK TERMINATED

JPERATOK CALL 5 FOR A VKt; UD
FORMAT CHECK.

OPEKATJK WANTS 409 6 SCANb 10
BE CHECKED.

5DM EWH EKE I t\i THE CHECK I Nb
PhOCESS* THE ROUTINE UETtC'l EL»

A.M EOF CJDE AS IS SHOWNlN
THE DUMP AS A ??.

39 00.2 39 53.2 40 00.1 0b 313234

TERM I,NATION STATEMENT
< 1 NDI CATINU THAT dl "1 0

OF THE SWITCH ktb UA5 5 E T

•

X DFC:

NO. JF BLOCKS TO BE CHECK ED? 700

TASK COMPLETED TERMINATION STATEMENT lNDlCATfc.5
CHECK OF ALL 700 SCANS DETEC-

i NO ERK0R5. THEkE IS NO DUMP
INITIATED IF NO EKROKS ARE
DETECTED.

FIGURE H. 3

EXAMPLE: UKFUD FORMAT CHECK.
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•TOD lb TI.1t OF DA if ( Hk rtiiM b£C )

f~QQt lb DM OF fEAK

DET lb DETACHilE^T i^LMdEK

t ?
TOD 00070tf DOY 024 DEI 2 1 b

73.7 40 59. 1 33 72.4 31 00.1 04 27. a 3d 00. 2 39 b2.4 39 00.1 0b 313234

t t t-J:

CH. 1 AMPLITUDE*
CH. 1 PHAbE

CH. 2 MrtM-I TUDE*
.CH. 2 PHAbE

FIXED THAI L Eh CH AkAC i EKb
SHOULD AL WAY b BE 313234
IF A CrtAKACTEh' lb DKOPPED
bOMEWHEKE I iM THE bCAiM, Ti-1 EbE
CHAkACTEKb WILL SHIFT TO THE
LEFT.

* ALU. EibriT CHAi\Ji>J LU b Jl" Hi'l^Li lUut. ANU ^HAbE AKt.
UlMPEU.

FIGURE IL 4

tXAi'lH-E: DKKUD DAT A DU«1P I* OKrt AT •
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X DUD: DrtFUD DAI A UUtfh CALL

SPEXIFr rtClUx DEblhLU* 1* 2# Jri 3. 1
<
lACrtl^E h Ebh JN b L & J^thAljK
uEbi he..

bPECI FY STakT li/ie. UEblhEu. 02« 000606 Jl iM 1 1 1 AL MACHINE KLbhJoJbL
<JhTiJ-.\» 1. iiile. K£uiUt.ble.u tii

| Jr LhAI JK

SPECIFY STJh Thie. uESI KED. 02 4 000620 bLCJ^DAhr i^aCmI^l Ke.ihJ.MiL
J tM JhllJN 1. firth. KLUUEblED tii

JhtKA 1 JK.

TJD 000606 UJY 024 DET 21b
73.9 41 b9.0 33 73. b 32 00.1 04 27. 3 3d 00.2 36 b3. 1 3d 00.1 0b 313234

TJD 000609 DJY 024 DE 1 id 1 b

73.6 40 b9.1 33 73.0 32 00.1 04 27.1 36 00.2 36 b3.1 36 00.1 0b 313234

TJU 000610 DJY 024 DET 21b
74.1 41 ^9.0 33 73.2 32 00.1 04 27. 1 36 00.2 36 b2»9 36 00.2 04 313234

TJD 000611 DJf 024 DET 21b
74.0 41 b9 . 1 33 73.3 32 00.1 04 27.2 36 00.2 36 62.6 36 00.1 04 31J234

TJU 000612 UJi 024 DET 2lb
7 4. 7 40 39.1 33 73.2 32 00.1 04 27. 1 36 00.2 36 b2. 4 36 00.1 06 313234

TJD 000613 DJlf 024 D£T 21b
74.6 41 b9.1 33 73.2 32 00.1 04 27.3 36 00.1 36 b2. 4 36 00.1 0b 313234

TJD 000614 DJY 024 DEI 21b
74.3 41 b6.9 33 72.9 32 00.1 04 27.4 36 00.2 36 b2. 4 36 00.1 0b 313234

TJD 00061b DJY 024 DET 21b
74.0 41 b9.1 33 73.4 32 00.1 04 27.2 36 00.2 36 b2.4 36 00.1 04 313234

TJD 000616 DJY 024 DET 21b
73.7 40 b9.1 33 73.0 32 00.1 04 27.3 36 00.2 39 b2.4 36 00.1 04 313234

TJD 000617 DJY 024 DEI 21b
73.7 40 bd.6 33 72.4 32 00.1 04 27.3 3d 00.2 39 b2. 4 3d 00.1 0b 313234

TJD 000618 DJY 024 DET 21b
74.2 41 bd.d 33 73.2 32 00.1 04 27.2 36 00.2 39 62.3 3d 00.2 04 313234

EXArthLt: DhFUU DATA ulWh JhTiJtM 1.

FIGURE IL 5
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x OOu:

SPECIFY ACTI J.M DESIhED* 1* 2» Jh 3. 2

SPECIFY START TIrtE DESlhLU. 024 00id/700

FUD TAP fc. PJSITIJMEU PAST TIriE UESl KhL>. li'JCSbAbL I^FjKi'UNb JhtKAiJK
THAI Hl rtUSi kEIU.nju iArE
Ia.mD Ikj' HbAi.M.

JPEkATJh KEUI^DS TAPE* A,\)U CALLS FJK UUU: AbAl.M

* uDD:

SPECIFY ACTUM UESI RED* 1* id* Jh 3. id

SPECIHf START TI^L DESl REu. 0id4 000700

,MJ. JF dLJCKS TJ bt DUIkLU. lb

Ji-'EkATJK btLLCiS oriiJs id.

S i APT TltfE FURiM I SH LU tii JPtrt

1 JD 000700 UJY 024
73.6 40 60. 3 33 74. id

TJD 000701 DJf 024
7 3.6 40 60.4 33 7 4.4

TOD 000702 UJY 024
7 4.0 41 60. 4 33 74.4

TJD 000702 UJY 0id4

74.0 41 60.3 33 74.4

TJD 000703 UJY 024
7 4.0 41 60. 3 33 74. 5

TJU 000704 UOY 024
7 4.0 41 60. 1 33 74.6

TJD 000705 UJY 024
7 3.7 40 60. 0 33 74.1

UET 21b
31 00.1 0 4 27 . 3 3d

UET dlb
31 00. 1 04 27 . 3 3d

DET 21b
31 00.2 04 id7.4 39

DET 21

b

31 00. 1 0 4 27. 4 39

DET 21b
31 00.1 04 'd'l . 4 39

DET 21b
31 00. 1 0 4 27.4 39

DEI 21b
31 00. 1 04 27.3 3d

IJr'EKAlJK ASKS V Jh lb bCA.Mb
fiJ bE DUrtPEu.

00. id 39 52. 7 39 00. 1 0b 313«d34

00. id 39 b2.b 39 00. 1 0b 313*34

00.2 39 5*. 3 3* 00. 1 05 313234

00. id 39 52.4 39 00. 1 05 313id34

00. id 39 52.6 39 00. 1 05 313234

00. 2 39 5^.6 39 00.1 05 313234

00.2 39 5^. 4 39 00. 1 05 313*34

FIGURE E. 6

EXAMPLE: URFUu UATm DUM P JP1U.>J id.
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X DDD:

SPECIFY ACTUM DESIriED, I* 2> Jh 3. 3 ^J^LKAiah bELECTb JPTiJSJ 3.

iVj. JF bLJCKS TJ b£ DIMMED. It) J^LKAUk UAMT5 TJ 51AK1
WriLREVLK TttE DATA PJINTEK

Ui> PJbiTUMEu AMU DLMP
T L.M SCA.Mb.

TJU 00092b DJV 024 DET 215
73.5 42 5b. 6 33 73.4 31 00.1 04 26 • 1 39 00.2 39 53.2 414 00. 1 0b 313234

TO D 000926 DOY 024 DET 215
74.0 42 58. b 33 73. 4 31 00. 1 04 2b . 0 39 00.2 39 b3.2 40 00.1 k35 313234

TJU 000927 DJf 024 DET 215
74.0 43 5b . 7 33 73. 4 31 00.2 W4 26. 1 39 WW. 2 39 53.4 40 00. 1 W5 31 323-4

TJU 00092b Ujy 024 DEI iilb

74.0 43 5b. b 33 74.2 31 00. 1 04 28.1 39 00.2 39 53.2 40 00. 1 0b 313234

TJU 000929 DJY 024 DET 21b
74.0 43 59.2 33 74.9 31 00.1 04 2b . 0 39 00.1 39 53.0 40 00.1 W5 313234

TJD 000930 DJlT 024 DET 215
74.0 43 60.0 33 76.2 31 00. 1 04 2b . 0 39 00. 1 39 b3.4 40 00.1 16b 313234

TJD 000930 Ujr 024 DET 21b
73.8 42 60.5 33 76.3 31 00.1 04 26.1 39 00.1 39 53.0 40 00.1 05 313234

TJD 000931 DO If 024 DET 21b
73.8 42 60.4 33 75.4 31 00.1 04 26.1 39 00.2 39 53.7 40 00.1 05 313234

TJD 0009 32 Djr 024 DET 215
74.1 42 60.1 33 74.6 31 00.1 04 26.1 39 00.1 39 53.4 40 00.1 05 313234

TJD 0009 33 DJf 024 DET 215
73.9 42 59.6 33 74.3 31 00.1 04 26.1 39 00.2 39 53.4 40 00.1 05 313234

FIGURE H. 7

EX AM PL E : DPFUD DATA UUrtP JPTIJN 3.
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X UDD:

SPECIF* ACTION DESIRED, 1 » 2, OR 3. 1

bPECI FY START IIME DESI RED. 300 tiUUVttV

MAG TAPE PART TV £KKJK» CALLING TASK AbJKTED. THIS CttECK CAN bh
b^PASSED bf bt.TTi.Mfa

bll 3 JM Ink bv. i IGh
K EG i b i LK •

X DDD:

SPECIFY ACTION DESIRED, 1* 2, JK 3. 1

SPECIFY START TIME DESIRED. 02b 00tfe)0tf

MAG TAPE NOT RcADY , CALLING TAbK ABORTED. JPLRATJK bHJUuU tuL
MAG TAPE UN II "Jim i-IiME

X DDD:

SPEC I FY ACTION DESIRED, 1* 2, Jk 3. 1

SPECIFf START TIME DESIRED. 02b 0k)000ki

TAPE UMIT INOPERATIVE, CALLING TASK ABORTED. {J P ERA 1 JR SHOULD TURN N
PJktK TJ 1 AP fc. UNIT.

FIGURE H. 8

MAG TA*-E CONDITION MESSAGES....
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x DDD:

SPECI FY ACTION D EM KLU> 1» 'd, Jh 3. 2

SPECIFY START TIME DESIRED* tititilldti

FUD TrtkE POSITIOiNiED KAST DAf DESIRED.

X uuu:

SPECIFY ACTION uESI kLD, 1* 2, JK 3. 2

SPECIFY START TIME UESIhED. 024 ti\otil\dU

FUD TAPE POSITIONED PAST TIrit uESI RED.

IM EACH OF THE CAbES ABOVEj IrtE JrERATOR SnJULu Kt.Ui.MU TrtE
DRFUD TAPE AND PERFORM THE SEARCrt ONCE .UhL. I r IT FAILS
AGAIN, TnE TIME DESIkEU IS .\/JT CJNTAI NED ON THE DRFUD TAPE.*

X ODD:

SPECIFY ACHJ.M DESI RED, I, 2, JR 3. 1

SPECIFY START TIME UESIPED. 0240kJti700

INVALID FJKMAT ON TIME REQUEST

JPEKATJR FAILED I J L LA VE
A SPACE BETWEEN UJY A.MD
T I M E

.

X ODD:

SPECIFY ACTION DESIRED, 1, 2* OK 3. 1

SPECIFY START TIME DESIRED. fc)24 fcitfla7tfX

INVALID FORMAT Jn TIME REQUEST
/

Illegal crarac tlr usld
In TIME REQUEST Ca>

FIGURE IL 9

* SET SWITCH REGISTER BIT POSITION 1 BEFORE bEARCrtlNb TrtE
SECOND TIME.

Am. 25



SECTION m. LOG MESSAGE FORMATS.

The station log will be maintained on the ASR 28 Teletype.

Messages entered into the log may be divided into four major

categories:

(1) Routine; change of status, etc

(2) Tables; current or historical data on system
operating status.

(3) Reportable Signal Descriptors.

(4) Operator generated messages.

III. 1 ROUTINE MESSAGES.

Routine messages are generated by NUSTAD to log all changes in

equipment status.

(1) Format: the general format is:

DDD TTTTTT C MM OOOOOOO

where: D represents a three digit DOY

T represents a six digit TOD for event

C indicates either a channel (A thru N)

or T for the total system

M represents a two digit coded message

O represents additional information when
necessary
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(2) Coded messages: The following are the coded messages

which may occur, and their meanings.

Two Char
Code Meaning of Code

Additional

Information

AF AIS Failure NONE

AU Auto/Manual Switch Set to Auto NONE

BC Blanking Level Changed New Value

CC Cardioid Configuration Changed New Configuration

Code

CF Channel Put Coasting for Signal Failure NONE

CN Channel Put Coasting for Noise NONE

cs Channel Put Coasting for Saturation NONE

D Channel Put Down NONE

FC Frequency Changed New Value

GC RF Gain Changed New Value

IR INE Condition Reset NONE

IS INE Condition Set NONE

MN Auto/Manual Switch Set to Manual NONE

MP Memory Parity Error Discovered Location of Error

MK Maintenance owitcn rteset ^.TfY^.T'^^,

MS Maintenance Swtich Set NONE

PF Processor Power Failure
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Two Char
Code Meaning of Code

Additional

Information

PR Processor Power Restored NONE

RS Redundancy Check Successful NONE

SD System Dead in Scheduler NONE

TC Tracking Rate Changed New Value

U Channel Brought to Up State Freq, Track Rate,

Gain, Blank Level

(3) The various parameter values relate to the values on the

EECO 881M as follows:

TRACKING RATE: Both the receiver and the processor work

with ten discrete positions. The following table relates

numeric values:

EECO PROCESSOR

0.1

0. 15

0.3
0.5
0.7
1.0

1.5

3.0

5.0

7.0

0

1

2

3

4

5

6

7

8

9

TABLE m. 1

TRACKING RATE EQUIVALENTS
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RF GAIN: While the processor/ADACS uses 25 discrete

values, the EECO control is by means of a continuously

adjustable potentiometer. Conversion from one set of

values to the other may be approximated with the following

scale:

EECO0123456789
PROCESSOR

FIGURE HI. 1

RF GAIN EQUIVALENTS

BLANKING LEVEL: The processor/ADACS uses 64 discrete

values, the EECO control is by means of a continuously

adjustable potentiometer. Conversion from one set of

values to the other may be approximated with the following

scale:

EECO

9
8 7 6 5432 10

0 4 812162)242B3236434448523Se663
PROCESSOR

FIGURE EI. 2

BLANKING LEVEL EQUIVALENTS
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CARDIOID CONFIGURATION: The cardioid configuration

is maintained as a one digit number which is interpreted

as follows:

VALUE CONFIGURATION

7 NO CARDIOID USED

6 WHIP REVERSE

5 LOOP REVERSE

4 LOOP/WHP REVERSE

2 WHIP NORMAL

1 LOOP NORMAL

0 LOOP/WHIP NORMAL

TABLE m. 2

CARDIOID CONFIGURATION CODE INTERPRTATION

(4) SYSTEM RESTART: Whenever the system is reinitialized

and restarted, the following message is logged:

o c c SYSTEM RESTART AT DDD TTTTTTo 0 .

If the restart is processor initiated, the reason will be found as the

last message prior to the restart message (PF, MP, etc* )» If there

is not a message indicating a processor discovered reason for

restarting the system, the restart will be assumed to be operator

initiated. The operator may induce a system restart by depressing

the MASTER CLEAR switch on the processor control panel.
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SYSTEM RESTART AT 0 23 215549

023 215549 CURRENT RECEIVER STATUS* DET 215

CHAN FREQ C I M AM GAIN TR BLL DIURNAL SIGMA AMPLITUDE
A 17.8110 A
B 21.0010 A
C 21.0010 A
D 16.0110 A
E 22. 3 0 10 A
F 18.6110 A
G 24.0 4 10 A
H ZERO INPUT. .

.

I 17.8710 A
U ZERO INPUT. .

.

K ZERO INPUT...
L ZERO INPUT...
M 2 4.0 7 1 0
N 17.5 7 1 0

023 21 5554 A IR
023 21 5554 A CC05
023 21 5554 B I R

023 21 5554 B CC05
023 21 5554 C IR
023 21 5554 C CC01
023 21 5554 D IR
023 21 5554 D CC05
023 21 5554 E IR
023 21 5554 E CC01
023 21 5554 F IR
023 21 5554 F CC05
023 21 5554 G IR
023 21 5554 G CC05
023 21 5554 I IR
023 21 5554 M IR
023 21 5554 N IR
023 21 5620 D GC20
023 21 5642 H GC20
023 21 5703 A BC05
023 21 57 1 3 B BC05
023 21 5718 C BC05
023 21 5723 D BC0 5

023 21 5729 E BC05
323 21 5740 F BC05

FIGURE EI. 3

Example of System Restart in Station Log
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(5) REDUNDANCY FAILURE: If the periodic check between

channels monitoring the same path should fail, the following message

is generated:

DDD TTTTTT RED FAILURE, CHANS C AND C ON LEVEL

N

where: C and C are the redundant channels and N is

the reason for failure. N is interpreted as

follows:

(LEVEL)
N REASON

1 The channel status, determined by the

amplitude characteristics, is not the

same for both channels,

2 The analysis status, indicating the

progress into waveform processing,

is not the same for both channels.

3 The short term noise characteristics

are not the same on both channels.

4 The diurnal slope estimates are not

approximately equal.

NOTE : If no two channels are monitoring the same path, no message

is generated by the redundancy check program. All failures are logged.

If no failures are found, a RS message is generated.

III. 2 TABLES.

The system generates several tables to provide data summarizing

system performance and establishing current performance.

Am. 32



(1) CURRENT RECEIVER STATUSo

At present times, NUSTAD generates a table to record

current parameter settings, processing values, and necessary status

information. This status table may also be generated upon operator

request by using the STD option.

Abbreviations used in the status table, in the order in

which they appear:

CHAN CHANNEL (A thru N)

FREQ RECEIVER FREQUENCY (KHz)

C CARDIOID CONFIGURATION (see above for interpretation)

I INE STATUS 0 ^> Reset, 1 => Set

M MAINTENANCE STATUS 0 %> Reset, 1 > Set

AM AUTO/MANUAL STATUS A Auto, M » Manual

LrAlJN RF GAIN (see above for interpretation)

TR TRACKING RATE (see above for interpretation)

BLL BLANKING LEVEL (see above for interpretation)

DIURNAL DIURNAL SLOPE (see definition)

SIGMA STANDARD DEVIATION (see definition)

AMPLITUDE SIGNAL STRENGTH (-20 thru +20 dB)

NO INPUT NO DIGITAL INPUT TO IOIS FOR THIS CHANNEL
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LINE 1:

DDD TTTTTT CURRENT RECEIVER STATUS, DETNNN

where: D represents a three digit DOY

T represents a six digit TOD

N represents a three digit Det number

LINE 2: Column headings

LINE 3 thru 16: Channel status for each channel in tabular

(2) PARAMETER HISTORY.

Thrice daily a table is generated to establish historical

data useful in determining path reliability. The following information

is logged for each channel:

form. If INE or MAINTENANCE is set,

no output is listed past the AM column;

the channel is always down in these cases.

1. The percentage of time that the system
was operating during which the channel

was in the UP state.

2, The percentage of up time that the

channel was at each tracking rate.

3, The percentage of up taime that the

channel was in each gain setting group.

«
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024 060040 CURRENT RECEIVER STATUS * DET 215

CHAN FREU c I M AM GAIN TR BLL DIURNAL SIGMA AMPLITUDE
A 17.6 5 0 0 A 09 8 00 -000.6 00.62 -09.80 UP
B 21.0 5 0 0 A 1 2 9 02 -000.

1

00.62 -06 . 76 UP
c 21 .0 1 0 0 A 1 2 9 04 -000 .

1

00.62 -03. 16 UP
D 16.0 5 0 0 A 20 2 00 -000.

1

00. 25 -05.04 UP
E 22. 3 1 0 0 A 09 2 01 &00 1 . 7 06.66 &00.66 UP
F 16.6 5 0 0 A 1 1 9 00 -000. 1 00. 00 -00.08 UP
G 24.0 5 0 0 A 20 3 00 -000 . 7 01.37 -0 1 . 24 UP
H ZERO INPUT.

.

•

-

I 17.8 7 0 0 A 1 1 6 00 -006 . 9 00.00 -19.96 DOWN
J ZERO INPUT.

.

•

K ZERO INPUT.

.

•

L ZERO INPUT.

.

•

M 24. 0 7 0 0 A 1 9 9 00 &0 23.

3

10.81 -06 . 46 C * R

N 17.8 7 0 0 A 24 6 00 -000 . 4 1 1 .00 -16.60 C R

024 090153 CURRENT RECEIVER STATUS, DET 215

CHAN FREQ C I M AM GAIN TR BLL DIURNAL SIGMA AMPLITUDE
A 17.6 5 0 0 A 1 2 9 00 -000 .

1

00. 1 8 -03.04 UP
B 21 .0 5 0 0 A 1 6 1 1 6 &000.6 0 3.00 -05. 36 UP
C 21 .0 1 0 0 A 1 4 1 1 7 &000 .

7

03.00 -06 . 96 UP
D 16.0 5 0 0 A 22 2 00 £000.0 00.81 -01 . 76 UP
E 22. 3 1 0 0 A 1 1 1 01 &001 .5 00. 25 -00.68 UP
F 18.6 5 0 0 A 1 1 9 00 -000.2 00. 06 &00 . 76 UP
G 24. 0 5 0 0 A 1 8 9 00 -000.

1

00. 25 &04. 52 UP
H ZERO INPUT.

.

•

I 1 7.8 7 1 1 M
U ZERO INPUT.

.

•

K ZERO INPUT.

.

•

L ZERO INPUT.

.

•

M 24. 0 7 0 0 A 20 9 00 -000.1 00. 06 &03. 46 UP
N 17.6 7 0 0 A 24 9 00 -000 .

1

11.93 -1 9. 44 DOWN

FIGURE IE. 4

Examples of Receiver Status Table
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Gain settings are divided into eight groups. The values

each group are:

GROUP SETTINGS INCLUDED

0 0, 1, 2

1 3, 4, 5

2 6, 7, 8

3 9,. 10, 11

4 12, 13, 14

5 15, 16, 17

6 18, 19, 20

7 21, 22, 23, 24

TABLE III. 3

GAIN SETTING GROUPS
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024 080040 PARAMETER HISTORY, DET 215

CHAN A B C D E F G H 1 J K L M N

UP 99 1 00 1 00 99 1 00 1 00 1 00 0 0 0 0 0 99 7 3

TRACK RATE
0 0 0 0 1 2 7 0 1 0 0 0 0 0 0 0

1 0 0 0 9 8 0 1 0 0 0 0 0 0 0

2 0 0 0 1 9 41 0 1 0 0 0 0 0 0 0

3 0 0 0 1 6 25 0 1 0 0 0 0 0 0 0

4 0 0 0 6 1 8 0 0 0 0 0 0 0 0 0

5 0 0 0 8 1 0 1 0 0 0 0 0 0 0

6 0 0 0 6 0 0 0 0 0 0 0 0 1 0
7 0 0 0 1 4 0 2 1 0 0 0 0 0 1 1

8 4 0 0 1 1 0 5 3 0 0 0 0 0 0 4

9 95 1 00 100 0 0 93 91 0 0 0 0 0 98 95

GAIN
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 56 0 0 0 58 98 0 0 0 0 0 0 0 0
4 44 1 00 1 00 0 30 2 49 0 0 0 0 0 0 0
5 0 0 0 0 1 2 0 24 0 0 0 0 0 73 0
6 0 0 0 88 0 0 27 0 0 0 0 0 2 7 0
7 0 0 0 1 2 0 0 0 0 0 0 0 0 0 1 00

FIGURE HI. 5

Example of Parameter History Table
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IIL 3 REPORTABLE SIGNAL DESCRIPTORS .

When the waveform analysis programs have determined that a

signal meets reporting criteria NUSTAD generates its report in

three parts.

(1) PART I:

The first part of the report is generated as soon as

NUSTAD considers a signal reportable. This message supplies the

operator with a relatively detailed description of the waveform thru

the current time and is primarily for the operator's information.

Abbreviations used in the Part I of the REPORTABLE

SIGNAL DESCRIPTION, in the order in which they appear:

CHAN CHANNEL (A thru N)

FREQ RECEIVER FREQUENCY (KHz)

TR TRACKING RATE

GN RF GAIN

BL BLANKING LEVEL

CARD CARDIOID CONFIGURATION

SIGMA STANDARD DEVIATION

AMP AMPLITUDE

DIUR DIURNAL SLOPE

ON @ ONSET
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PK @ PEAK

IP @ FIRST PEAK OF COCO SIGNAL

2P @ VALLEY POINT OF COCO SIGNAL

HR @ HALF RECOVERY (Minimum of 10 minutes
past onset)

FR @ SIGNAL TERMINATION

The following format is used:

LINE 1:

DDD TTTTTT REPORTABLE SIGNAL DESCRIPTION, PET NNN

where: D reflects a three digit DOY

T reflects a six digit TOD

N reflects a three digit Det number

LINE 2: A three digit serial signal identification number,

used to associate the three parts of the message

with the signal.

LINE 3:

CHAN C; FREQ FF. F LLL; TRN; GNNN;BLNN; CARD N

where: C represents the channel reporting the signal

_F represents a three digit frequency of the channel

L represents a three character set of call letters

associated with that frequency. UNK is used if

they are unknown.
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N represents the current values associated with
the TRACKING RATE, RF GAIN, BLANKING
LEVEL, and CARDIOID CONFIGURATION.

LINE 4:

SIGNAL TYPE: YYYYYY SIGMA: SS. SS

where: Y represents the signal type being reported
(ALPHA, BRAVO, COCO, or DELTA)

S represents the standard deviation of the

phase at onset.

LINE 5: Column headings

LINE 6: (data concerning onset)

ON DDD TTTTTT PPPPP. PP AAA. AA RRRR. R

where: D represents DOY of onset

T represents TOD of onset

P is the relative phase value at onset*

A is the signal amplitude at onset

R is the DIURNAL SLOPE at onset

(* NOTE: The Relative PHASE assumes a range from
-4096.00 microseconds through +4095.93 microseconds),

LINE 6-a: (Data concerning first peak of COCO signal; not

used with other types)

IP DDD TTTTTT PPPPP. PP AAA. AA
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where: D represents DOY at first peak

T represents TOD at first peak

P is the relative phase value at first peak

A is the signal amplitude at first peak

LINE 6-b: (Data concerning "valley point" of COCO signal;

not used with other types)

2P DDD TTTTTT PPPPP. PP AAA. AA

where: D represents DOY at valley point

T represents TOD at valley point

P is the relative phase value at valley point

A is the signal amplitude at valley point

LINE 7: (data concerning signal peak)

PK DDD TTTTTT PPPPP. PP AAA. AA
*

where: D represents DOY at signal peak

T represents TOD at signal peak

P is the relative phase value at signal peak

A is the signal amplitude at signal peak

LINE 8: (data at the point where a signal is considered
valid, generally this is the point of Half

Recovery),,

HR DDD TTTTTT PPPPP. PP AAA. AA RRRR. R
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where: D represents DOY at valid recovery

T represents TOD at valid recovery

P is the relative phase value at valid recovery

A is the signal amplitude at valid recovery

R is the current DIURNAL SLOPE and
approximates the rate of recovery

LINE 9:

OFFSET: NNNN. NN

where: N is the phase offset, including compensation
for the diurnal

LINE 10:

ONSET RATE: NNN. N

where: N is the average rate of change of the phase
between onset and peak
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024 213300 REPORTABLE SIGNAL DESCRIPTION, DET 215
00 2

CHAN BiFREQ 21.0 JNK; TR4; GN1 6 : BL02; CARD5
SIGNAL TYPE: ALPHA SIGMA 02.25

DOY TIME PHASE AMP DIUR
ON 024 212231 &0033.37 -05. 68 &000.0
PK 024 212254 &0016.37 -05.16
HR 024 213259 &0028.75 -05.60 &000.6
OFFSET: 0015.00
ONSET RATE: 039.

1

025 104102 REPORTABLE SIGNAL DESCRIPTION, DET 215
01 3

CHAN CiFREQ 21.0 JNK; TR 4; GN 1 5 : BL0 Ai C ARD

1

SIGNAL TYPE: BRAVO SIGMA 00.56
DOY TIME PHASE AMP DIJR

ON 025 103052 &0070.31 -04.86 -000.2
PK 025 103120 &0091.43 -04.60
HR 025 104055 &0105.93 -04.68 &000.8
OFFSET: 0021.18
ONSET RATE: 045.4

024 223921
005
CHAN BJFREQ 21 .0 UNK
SIGNAL TYPE: DELTA

REPORTABLE SIGNAL DESCRIPTION, DET 215

TR5;GN16:BL0 2;CARD5
SIGMA 00.50

DOY TIME PHASE AMP DIUR
ON 024 222916 £0058.43 -05.08 -000.2
PK 024 223015 &0049.81 -05.32
HR 024 223921 40056.56 -05.40 &000.3
OFFSET: 0008.50
ONSET RATE: 006.6

FIGURE m. 6

Examples of Part I of Reportable Signal Descriptions
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(2) PART II:

The second part of the report is generated when NUSTAD

has determined that the signal has terminated,, Part II supplements

the data generated in Part I to supply the operator with the remaining

necessary information pertaining to the wave 0

Abbreviations used are the same as described for

Part I, above.

The following format is used:

LINES 1 thru 5 are the same as in Part I.

LINE 6: (data at signal termination)

FR DDD TTTTTT PPPPP. PP AAA. AA RRRR. R

where: D represents DOY of final recovery

represents TOD of final recovery

P is the relative phase value at final recovery

A is the signal amplitude at final recovery

R is the DIURNAL SLOPE at final recovery

LINE 7:

SIGNAL TERMINATED: MMMMM

where: M takes on one of the following values:
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VALUE WHEN

NORMALLY Recovery becomes full in phase and
DIURNAL SLOPE

TIME LAPSE Time since onset reaches 1 hour

SIGNAL LOST Signal Amplitude drops out during

recovery *

NEW ONSET A new onset has been detected and the

current signal analysis has been
terminated to allow analysis of the new
waveform

(*NOTE: A signal is also reported if the amplitude drops out

after recovery has begun, but before half recovery.

)
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024 214421 REPORTABLE SIGNAL DESCRIPTION, DET 215
00 2

CHAN bJFREJ 21.0 GNK; TR4J GN1 6 : BL02J CARDS
SIGNAL TYPE: ALPHA SIGMA 02.25

DOY TIME PHASE AMP DIOR
FR 024 214359 £0033.37 -05.24 £000.2
SIGNAL TERMINATED: NORMALLY

025 110343 REPORTABLE SIGNAL DESCRIPTION, Dt-T 215
01 3

CHAN CJFREO 21.0 JNK S IRAS GN1 5 : bL0 AS CARD1
SIGNAL TYPE: BRAVO SIGMA 00.56

DOY TIME PH AS E AMP DIOR
FR 025 110339 £0116.00 -04.36 &O00.0
SIGNAL TERMINATED: NORMALLY

024 224531 REPORTABLE SIGNAL DESCRIPTION, DET 215
00 5

CHhN BJFREO 21.0 ONK5 TR5; GN1 6 : aL02J CARDS
SIGNAL TYPE: DELTA SIGMA 00.50

DOY TIME PHASE AMP DIOR
FR 024 224513 £0053.12 -04.43 £000.0
SIGNAL TERMINATED: NORMALLY

FIGURE III. 7

Examples of Part II of Reportable Signal Descriptions
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(3) PART EI:

The third part of the RSD message is generated as soon

after Part II has been output as NUSTAD can find sufficient storage

to ensure room for the verbage of this part. Part in is intended as

part of the text of any message to be transmitted to HQ. Its format

is such as to minimize possible data loss when transmitted over

standard communication lines (i. e. , numeric values are spelled out

alphabetically; 2 being transmitted as TWO, etc. ).

The following format is used:

LINE 1:

RSD (serial number)

where: the serial number is a three digit value used

to identify the signal on this channel. It is

initialized each time NUSTAD is reloaded and

incremented for each new RSD message

generated.

LINE 2:

(Class), (Type), (Frequency & Call Letters), (Path), (DOY)

where: class is either A or B to indicate whether

class A or class B criteria have been met.
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The type is either Alpha, Bravo, Coco,

or Delta. The frequency is given digitally

with the call letters for that transmitter 0

The path will be either FRONT or BACK.

LINES 3 & 4:

(Onset time), (Offset), (Direction)

(Onset Rate), (Onset Amplitude)

where: the onset time is given as six digits of hours,

minutes, and seconds. The maximum phase

offset is given in three digits to microseconds.

The direction will be either ADVANCE or

RETARD. The onset rate is the average rate-

of- change in microseconds/minute. The

amplitude is in dB from -20 to +20 o

LINE 5: (paragraph B)

(Time from onset to peak), (Peak Amplitude)

The time from onset to peak is given as three digits

representing tenths of minutes.
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LINE 6: (paragraph C)

HALF (Time from onset to half recovery), (Half recovery
amplitude)

Time is again in tenths of minutes, and the amplitude in dB„

LINE 7: (paragraph D)

FULL (Time from onset), (Amplitude at full recovery)
or

LOST (Phase offset remaining) MICROSECONDS, (Amplitude)

or
HOUR (Phase offset remaining) MICROSECONDS, (Amplitude)

or
(Phase offset remaining) MICROSECONDS, (Amplitude),

SECOND ONSET

When the signal continues to full recovery, the first

case above is used. The time from onset to full recovery

is given in tenths of minutes and the amplitude in dB.

If the signal drops out before full recovery is reached,

the remaining offset to recovery is given with the

amplitude (Case 2 above).

If signal processing is terminated after one hour without

full recovery, the third case is used to give the remaining

offset and the signal amplitude.
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If a possible new onset occurs prior to full recovery,

the current signal is terminated using the fourth case

to indicate the remaining offset to full recovery and the

signal amplitude.

LINE 8: (paragraph E)

(Tracking Rate), (Sigma at Onset) MICROSECONDS, (Type)

where: the tracking rate is interpreted by the

table in Section in. 1 above. The four

digit onset Standard Deviation is given

in hundreths of microseconds and the type

is repeated from LINE 2.

LEADERS: To enable the operator to identify the Part HI

text on the punched paper tape, sections of unpunched tape (LEADERS)

are run through the punch on the ASR 28. The format is:

LEADER PART m OF RSD LEADER
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024 213300 REPORTABLE SIGNAL DESCRIPTION, DET 215
00 2

CHAN &} FREQ 21.0 UNK J TR4J GN1 6 : bL0 2> CARD

5

SIGNAL TYPE: ALPHA SIGMA 02.25
DOY TIME PHASE AMP DIJR

ON 024 212231 £0033.37 -05.88 &000.0
PK 024 212254 &0018.37 -05.16
HR 024 213259 £0028.75 -05.60 &000.6
OFFSET: 0015.00
ONSET RATE: 039.1

024 214421 REPORTABLE SIGNAL DESCRIPTION, DET 215
00 2

CHAN B;FREQ 21.0 UNKJ TR4J GN1 6 : BL0 2J CARD

5

SIGNAL TYPE: ALPHA SIGMA 02.25
DOY TIME PHASE AMP DIUR

FR 024 214359 £0033.87 -05.24 &000.2
SIGNAL TERMINATED: NORMALLY

RSD ZERO ZERO TWO
A, ALPHA, 21.0 UNK, BACK , ZERO TWO FOUR

A. TWO ONE TWO TWO THREE ONE, ZERO ONE FIVE, ADVANCE
ZERO THREE NINE, MINUS ZERO SIX DB

B. PEAK ZERO ZERO THREE, MINUS ZERO SIX DB
C. HALF ONE ZERO FOUR, MINUS ZERO SIX Db
D. FULL TWO ONE FOUR, MINUS ZERO SIX DB
E. FOUR, ZERO TWO TWO FIVE MICROSECONDS, ALPHA

FIGURE m.9

Parts I, II, and in of A Reportable Signal Description
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(4) Understanding Real-Time RSD Messages.

1. When NUSTAD generates an RSD message, the para-

meters and values reported in the three parts supply information useful

in determining the cause of the signal.

2. LONG TERM NOISE: If the diurnal estimate at onset

(RSD, Part L Last element in line beginning ON) is greater than

about 2 to 3 microseconds/minute, the signal is probably the result

of long term noise.

3. SHORT TERM NOISE: If the value of SIGMA at onset

(RSD, Parts I, II, and HI) is large, especially at the lower tracking

rates, the signal is probably nothing more than short term noise

with characteristics meeting criteria.

4. KEYING: If any of the reported amplitude points are

abnormally low, or if the channel goes coasting during the signal,

or if the onset is near the transmitter's normal keying period, the

signal is probably the result of phase variations due to the transmitter's

keying cycle. The channel's integrater balance should be checked for

this type of signal report. (NOTE: Anytime an "U" message is

generated, the channel is coming out of a coasting or down state.
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If the coasting is less than 30 seconds, a "C" message will not have

been printed.

)

5. OVER RECOVERY: If the phase recovery value is

significantly greater than the onset value for ALPHA or DELTA

signals, or significantly greater than one cycle above the onset value

for BRAVO signals, the signal is probably the result of natural

causes (long term noise, etc. ).

IV. OPERATOR GENERATED MESSAGES .

NUSTAD permits the operator to enter messages in the station

log via the LOG option described in Section II. 5. The message

appears in the log with the following format:

DDD TTTTTT L: (Message text)
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023 2201 49
023 220149
023 220149
023 2201 49

G TC03
1 TC0d
M TC0 8

N TC0d
023 220302 Li NJSTAD GOING JNAT T ENDED

.

023 220319 A TC09
B TC08
E TC09
F TC09
G TC09

JKE

023 220319
023 220319
023 220319
023 220319

FIGURE HI. 10

Example of Operator Message Among Routine Messages
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APPENDIX IV

SYSTEM TERMS AND ABBREVIATIONS
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SYSTEM TERMS AND ABBREVIATIONS .

ADACS Automatic Data Analysis and Control System, The inter-

face "box" between the sensor and the processor.

AIS Analog Input Subsystem. The hardware subsystem of the

MODCOMP III processor which controls input of the

analog data from the sensor.

ASCII American Standard C!ode for Information Interchange.

A 7 bit character code for data transmission on the

ASR 35 Teletype.

BAUDOT A 5 bit character code used for data transmission on

the ASR 28 Teletype.

BCD

CPU

CR

Binary Coded Decimal. A data coding scheme which

retains the integrity of the decimal numbering system

by coding each decimal digit individually in binary.

The processor's (Central Processing Unit, the program

control and execution section of the computer.

The RETURN character on the ASR 35 Teletype.
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DFC A MODCOMP assembler defined pseudo-op used to

Define Constants,,

DI Data Interrupt. One of two types of interrupts generated

by peripheral devices in data transmissions. Refer to

MODCOMP III Reference Manual No. 310-103000-000;

Chapter V.

DMP Direct Memory Processor. A hardware Input/Output

subsystem of the MODCOMP HI processor which permits

data transmission in blocks rather than by CPU control

for each character,,

DOY The Julian designation for the Day of Year.

DRFUD The Digital Recorder For U Data. The subsystem which

collects raw sensor data.

INE Invalid data, Equipment sensed. A condition detected

by hardware circuitry in the sensor and ADACS which

alerts NUSTAD not to process data on that sensor

channel.
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IOIS The Input/Output Interface Subsystem. The hardware

subsystem of the MODCOMP III processor which controls

digital Input/Output between the sensor/ADACS and the

processor, and includes a set of eight user defined

external interrupts 0

NULL A nonprinting character.

NUSTAD New _U System of Totally Automated Design. The complete

software package of the automated U technique.

' OS The Real-Time Operating System section of NUSTAD.

SAL

SI

The Reportable Signal Description message generated

by NUSTAD in three parts when a signal meeting

reporting criteria is encountered.

The Stand Alone Linking Loader (MODCOMP No.

600000-012). The program used to load NUSTAD

into memory.

Service Jnterrupt. One of two types of interrupts

generated by peripheral devices in data transmissions.

Refer to MODCOMP III Reference Manual No.

310-103000-000; Chapter V.
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The Time of Day.

The_World Time CLock. The timing subsystem which

supplies NUSTAD with the BCD time and timing

interrupts.
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APPENDIX V

MODCOMP HI INSTRUCTION SET
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LISTED BY OPERATION TYPE

MNEMONIC OP.CODE DESCRIPTION

LOAD, STORE, AND TRANSFER INSTRUCTIONS

LDM*,r,x A E5 Load Register from Memory
LDI ,r V ED Load Register from Memory Immediate
LDS,r,d F5 Load Reg„ from Memory Short Displaced
LDX,r,x FD Load Reg. from Memory Short Indexed
STM*,r ,x A E6 Store Register in Memory
STI,r V EE Store Register in Memory Immediate

STS,r,d F6 Store Reg 0 in Memory Short Displaced
STX,r,x FE Store Reg. in Memory Short Indexed

LBX,r,x AE Load Byte from Memory
C T2V -n-bJiA, r , x OLOIc oy Ltr in riCrlUOiy

LFM*,r,x A A4 Load File from Memory
LFS,r,d B4 Load File from Memory Short Displaced
LFX,r,x BC Load File from Memory Short Indexed

SFM*,r,x A A5 Store File in Memory
SFS,r,d B5 Store File in Memory Short Displaced

SFX,r,x BD Store File in Memory Short Indexed

TRR , r ,

s

6D Transfer Register to Register
TRRB , r ,

s

B 7D Transfer Reg e to Reg„ and Branch if Nonzero
GMR,r,b 67 Generate Mask in Register

GMRB , r ,

b

B 77 Generate Mask in Reg 0 and Branch Unconditionally
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MNEMONIC OP.CODE DESCRIPTION

ARITHMETIC INSTRUCTIONS

ADM*,r,x
ADI,r
ADS,r,d
ADX,r,x
ADMM* ,r,x
ADMB* j r ,

x

ADSM,r,d
ADSB,r ,d

ADXM,r ,x

ADXB,r,x
ADR,r,s
ADRB,r,s
DAR,r ,s

SUM*,r,x
SUI,r
SUS,r,d
SUX,r,x
SUR,r,s
SURB,r,s
MFM*,r ,x

MPS,r,d
MPX,r,x
MPR,r,s
DVM*,r,x
DVS,r,d
DVX,r,x
DVR,r,s
CRMB*,r,x
CRSB,r,d
CRXB,r,x
TRO,r
TTR,r,s
TTRB ,r,s

A
V

A,B

A
V

B

A

A, B,B
B,B
B,B

EO
E8
FO
F8
CO
C4

DO
D4
D8
DC
68

78
22

El
E9
Fl
F9
69
79
AO
BO
B8
20
Al

Bl
B9
21

C7

D7
DF
OE

6F

7F

Add Memory to Register
Add Memory to Register Immediate
Add Memory to Register Short Displaced
Add Memory to Register Short Indexed
Add Register to Memory
Add Re go to Memory and Branch if Nonzero
Add Register to Memory Short Displaced
Add Reg 0 to Menu Short Disp„ and Branch if Nonzero
Add Register to Memory Short Indexed
Add Rego to Mem 0 Short Indx, and Branch if Nonzero
Add Register to Register
Add Reg„ to Reg 0 and Branch if Nonzero
Double Precision Add Register to Register
Subtract Memory from Register
Subtract Memory from Register Immediate
Subtract Memory from Register Short Displaced
Subtract Memory from Register Short Indexed
Subtract Register from Register
Subtract Reg 0 from Reg„ and Branch if Nonzero
Multiply Memory by Register
Multiply Memory by Register Short Displaced
Multiply Memory by Register Short Indexed
Multiply Register by Register
Divide Register by Memory
Divide Register by Memory Short Displaced
Divide Register by Memory Short Indexed
Divide Register by Register
Compare Memory and Register
Compare Memory and Register Short Displaced
Compare Memory and Register Short Indexed
Transfer and Reset Overflow Status
Transfer 2's Complement Register to Register
Trans, 2's Complement Reg e to Reg. and Branch

if Nonzero

AV.3



MNEMONIC OP .CODE DESCRIPTION

LOGICAL INSTRUCTIONS

ETM*
9
r,x A E2

ETI ,r V EA
ETS,r,d F2

ETX,r,x FA
ETMM*,r ,x A CI

ETMB* , r ,

x

A,B C5

ETSM,r,d Dl

ETSB,r,d B D5

ETXM,r,x D9

ETXB,r,x B DD

ETR.r.s 6A
ETRB,r ,s B 7A
OKM*,r,x A E3

ORI,r V EB
ORS,r,d F3
ORX,r,x FB
ORMM* , r ,

x

A C2

ORSM,r,d D2

0RXM 5
r,x DA

ORR,r,s 6B
ORRB

}
r,s B 7B

XOM*,r,x A E4

XOI,r V EC
XOS,r,d F4
XOX,r,x FC

ZRR,r 6C

XORB , r ,

s

B 7C
TOR,r,s OD'

TRMB*,r ,x A,B C6
TRSB,r,d B D6
TRXB,r,x B DE
TERB,r,s B 7E

Extract Memory from Register
Extract Memory from Register Immediate
Extract Memory from Register Short Displaced
Extract Memory from Register Short Indexed
Extract Register from Memory
Extract Reg 0 from Menu and Branch if Nonzero
Extract Register from Memory Short Displaced
Ext. Reg. from Menu Sht 0 Dis„ & Br 0 if Nonzero
Extract Reg a from Memory Short Indexed
Ext. Reg 0 from Menu Sht 0 Indx„ & Br 0 if Nonzero
Extract Register from Register
Ext„ Rego from Reg„ and Branch if Nonzero
OR Memory and Register
OR Memory and Register Immediate
OR Memory and Register Short Displaced
OR Memory and Register Short Indexed
OR Register and Memory
OR Register and Memory Short Displaced
OR Register and Memory Short Indexed
OR Register and Register
OR Register and Register and Branch if Nonzero
Exclusive OR Memory and Register
Exclusive OR Memory and Register Immediate
Exclusive OR Menu and Reg„ Short Displaced
Exclusive OR Mem, and Reg a Short Indexed
Exclusive OR Register and Register
Zero Register
Exclusive OR Reg. and Reg. and Branch if Nonzero
Trans e I's Complement Register to Register
Test Reg, and Mem, and Branch if any l's Compare
Test Reg. and Mem. Sht. Disp 9 6c Br. if any l's Compare
Test Reg. and Mem. Sht. Indx. & Br. if any l's Compare
Test Reg. and Reg. and Br. if any l's Compare
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MNEMONIC OP. CODE DESCRIPTION

SHIFT INSTRUCTIONS

LAD ,r,c

RAD,r,c
LAS,r,c
RAS,r,c
LLD , r ,

c

RLD,r ,c

LLS,r ,c

RLS,r,c
LRS,r,c

2E

2A
2F

2B
2C
28

2D

29

OF

Shift Le

Shift Ri

Shift Le

Shift Ri

Shift Le
Shift Ri

Shift Le

Shift Ri

Left Rot
S

ft Arithmetic Doable
ght Arithmetic Double
ft Arithmetic Single

ght Arithmetic Single

ft Logical Double
ght Logical Double
ft Logical Single
ght Logical Single
ate Single

BIT MANIPULATION INSTRUCTIONS

LBR , r ,

b

65

LBRB,r,b B 75

ABMM* , b ,

x

A 80

ABMB* , b ,

x

A,B 84

ABSM,b,d 90

ABSB,b,d B 94

ABXM,b,x 98

ABXB,b,x B 9C
ABR,r,b 60

ABRB,r,b B 70

SBR,r,b 61

SBRB,r,b B 71

ZBMM*,b,x A 81

ZBMB*,b,x A,B 85

ZBSM,b,d 91

ZBSB,b,d B 95'

ZBXM,b,x 99

ZBXB,b,x B 9D

ZBR,r,b 62

ZBRB,r,b B 72

OBMM*,b,x A 82

OBSM,b,d 92

OBXM,b,x 9A
OBR,r,b 63

OBRB , r ,

b

B 73

XBR,r,b 64
XBRB,r,b B 74

TBMB*,b,x A, B 86

TBSB,b,d B 96

TBXB,b,x B 9E

TBRB , r ,

b

B 76

CBMB*,b,x A,B,B 87

CBSB, b,d B 97

CBXB,b,x B 9F

Load Bit in Register
Load Bit in Register and Branch Unconditionally
Add Bit in Memory
Add Bit in Memory and Branch in Nonzero
Add Bit in Memory Short Displaced
Add Bit in Mem. Short Disp. and Branch if Nonzero
Add Bit in Memory Short Indexed
Add Bit in Mem. Short Indx. and Branch if Nonzero
Add Bit in Register
Add Bit in Register and Branch if Nonzero
Subtract Bit in Register
Subtract Bit in Register and Branch if Nonzero
Zero Bit in Memory
Zero Bit in Memory and Branch if Nonzero
Zero Bit in Memory Short Displaced
Zero Bit in Mem. Shrt Disp. and Branch if Nonzero
Zero Bit in Memory Short Indexed
Zero Bit in Mem.. Shrt Indx. and Branch if Nonzero
Zero Bit in Register
Zero Bit in Register and Branch if Nonzero
OR Bit in Memory
OR Bit in Memory Short Displaced
OR Bit in Memory Short Indexed
OR Bit in Register
OR Bit in Register and Branch Unconditionally
Exclusive OR Bit in Register
Excl. OR Bit in Register and Branch if Nonzero
Test Bit in Memory and Branch if One
Test Bit in Mem. Shrt Disp. and Branch if One

Test Bit in Mem. Shrt Indx. and Branch if One

Test Bit in Register and Branch if One

Compare Bit and Memory
Compare Bit and Memory Short Displaced
Compare Bit and Memory Short Indexed
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MNEMONIC OP „ CODE DESCRIPTION

BYTE MANIPULATION INSTRUCTIONS

MUR,r,s OB Move Upper Byte Register to Register
MLR,r,s OC Move Lower Byte Register to Register
MBR,r,s 08 Move Byte Right Register to Register
MBL,r,s 09 Move Byte Left Register to Register
IBR,r,s OA Interchange Bytes Register to Register

UNCONDITIONAL BRANCH INSTRUCTIONS

BLM*,r,x A E7 Branch and Link
BLI ,r EF Branch and Link Immediate
BRU*,x A E7 Branch Unconditionally
HOP,d F7 Branch Short Displaced
BRX,x FF Branch Short Indexed

CONTROL INSTRUCTIONS

HLT 00 Halt
NOP 66 No Operation

INTERRUPT AND CALL INSTRUCTIONS

SIE,1 26-1 Set Interrupt Enable
RIE,1 27-1 Reset Interrupt Enable
SIR,1 26-2 Set Interrupt Request
RIR,1 27-2 Reset Interrupt Request
SIA,1 26-0 Set Interrupt Active
RIA,1 27-0 Reset Interrupt Active
REX,n 23 Request Executive Service
RMI 01 Request Multiprocessor Interrupt
CAR 24 Clear Active Interrupt and Return
CIR 25 Clear Interrupt and Return

INPUT/OUTPUT INSTRUCTIONS

ISA,r,u • 48 Input Status from 1/0 Group A
ISB,r,u 49 Input Status from I/O Group B

ISC,r,u 4A Input Status from I/O Group C

ISD,r,u 4B Input Status from I/O Group D

IDA,r,u 4C Input Data From I/O Group A
IDB,r,u 4D Input Data From I/O Group B
IDC,r,u 4E Input Data From I/O Group C

IDD,r,u 4F Input Data From I/O Group D

OCA,r,u 40 Output Command to 1/0 Group A
OCB,r,u 41 Output Command to I/O Group B
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MNEMONIC OP „ CODE DESCRIPTION

INPUT/OUTPUT INSTRUCTIONS - CONTINUED

OCC,r,u 42
OCD,r,u 43
ODA,r,u 44
ODB,r,u 45
ODC,r,u 46
ODD,r,u 47

Output Command to I/O Group C
Output Command to I/O Group D
Output Data to I/O Group A
Output Data to I/O Group B
Output Data to I/O Group C

Output Data to I/O Group D
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LISTED ALPHABETICALLY BY MNEMONIC

MNEMONIC OP. CODE DESCRIPTION

A

AiirlD'c , D jX AA
3

Ro OM- /iu u Di l in ritrmory cinci x»r cine n 1 1 lNonzeiro

Aorlfl"
}
D , X A

i\
Of|Ou niiu x*x l xn rieirjory

AT) TJ UAJjK ,r,D nUU X>X L iu gX S Lcl
A'RP'R v K D 70 Ann Ri t" in Rq fri c for onn I) y a n r> n n'F "NTnn^orn"UU £)X L XII lltr^lb LcI culCJ JjITclIlCIl XX INOnZitXO

R A n n 1 t~ in ^1 om C ri /~\ >" f~~ Fl n o r^i inn "R v* a /~» V» t £ "NT i-* »> t* /~\riuu di l xn ritrui o oiioi l x/xsp« cina ijLcincn n lNonzcro

/xD oil ,D,u QO Ann T^T t~ l n Mfmm V"\7 CVi n t t" TW c n 1 r* o t\

AT? Y"R K v•nJjAJj j D j X •R Qr Ann Kit" in Mom Qn m* t" T nn v ann armn t -P KT /-a t™» <-\ ->~ *-*"Uu dx u xn uc:iu # oijui l xnux 0 cinu x>xcincn xx iNonz^xu

-/ 1> AUU Dl U XII IXCTlUwXy OUU1 L. XIlUtrAtfU.

ADT r- V U i 1 trillw L y LU rvt: L tr L X 1IU.11 L U X cl L tr

ADM* , r ,

x

A EO Add Memory to Register
ADMB*,r,x A, B C4 Add Reg 0 to Memory and Branch if Nonzero
ADMM*,r,x A CO Add Register to Memory
ADR,r,s 68 Add Register to Register
ADRB,r,s B 78 Add Reg„ to Reg. and Branch if Nonzero
ADS,r,d FO Add Memory to Register Short Displaced
ADSB,r ,d B D4 Add Reg. to Mem. Short Disp„ and Branch if Nonzero
ADSM,r,d DO Add Register to Memory Short Displaced
ADX,r,x F8 Add Memory to Register Short Indexed

RD AHH Po o f- r\ Mom QV»nT~t" Tn^v on ^ UraTir1^ t 4* KfAn 70riUU I\t ^ 0 LU rlcrlLl 0 ollUI. U XI1UX 0 O.I1U DLctllL.il J_ L lNUIl^trJ70

ADXM,r ,x D8 Add Register to Memory Short Indexed

B

BLI,r EF Branch and Link Immediate
BLM*,r,x A E7 Branch and Link
BRU*,x A E7 Branch Unconditionally
BRX.x FF Branch Short Indexed

C

CAR 24 Clear Active Interrupt and>- Return
CBMB*,b,x A,B,B 87 Compare Bit and Memory
CBSB,b,d B 97 Compare Bit and Memory Short Displaced
CBXB,b,x B 9F Compare Bit and Memory Short Indexed
CIR 25 Clear Interrupt and Return
CRMB*,r,x A,B,B C7 Compare Memory and Register
CRSB,r,d B, B D7 Compare Memory and Register Short Displaced
CRXB,r,x B, B DF Compare Memory and Register Short Indexed
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MNEMONIC OP o CODE DESCRIPTION

D

DAR,r,s
DVM*,r,x
DVR,r,s
DVS,r,d
DVX,r,x

E

ETI ,r

ETM*,r,x
ETMB*,r

s x
ETMM*,r,x
ETR,r,s
ETRB , r ,

s

ETS,r,d
ETSB,r ,d

ETSM,r,d
ETX,r,x
ETXB,r,x
ETXM,r,x

G

GMR,r,b
GMRB,r,b

H

HLT
HOP,d

I

IBR,r,s
IDA, r,u
IDB, r,u
IDC, r,u
IDD, r,u
ISA,r,u
ISB,r,u
ISC,r,u
ISD,r,u

22 Double Precision Add Register to Register
Al Divide Register by Memory
21 Divide Register by Register
Bl Divide Register by Memory Short Displaced
B9 Divide Register by Memory Short Indexed

V EA Extract Memory from Register Immediate
A E2 Extract Memory from Register
A,B C5 Extract Reg, from Mem. and Branch if Nonzero
A CI Extract Register from Memory

6A Extract Register from Register

B 7A Ext 6 Reg„ from Reg„ and Branch if Nonzero
F2 Extract Memory from Register Short Displaced

B D5 Ext. Reg„ from Mem, Sht„ Dis» 6c Br„ if Nonzero
Dl Extract Register from Memory Short Displaced
FA Extract Memory from Register Short Indexed

B DD Ext 0 Rego from Menu Sht, Indx„ & Br„ if Nonzero
D9 Extract Reg„ from Memory Short Indexed

67 Generate Mask in Register
77 Generate Mask in Register and Branch Unconditionally

00 Halt
F7 Branch Short Displaced

OA Interchange Bytes Register to Register
4C Input Data From I/O Group A
4D Input Data From I/O Group B
4E Input Data From I/O Group C

4F Input Data From I/O Group D

48 Input Status from I/O Group A
49 Input Status from I/O Group B

4A Input Status from I/O Group C

4B Input Status from I/O Group D
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MNEMONIC OP . CODE DESCRIPTION

2F

T A^ r r 2F

T "RR r h 65

XjJJJAJJ j 1 j U Ru 75

T.RX r vXjJJ/Y j J- j a AE
T DT r vV FD

LDM*,r,x A E5

LDS,r,d F5
LDX,r,x FD
T T^X ALFM" ,r,x AA A/.

LFS,r,d B4

LFX,r,x BC
LLD , r ,

c

2C

LLS >r ,c 2D

LRS,r,c OF

M

MBL , r , s 09

MBR,r,s 08
\jTT T> -v- .-.MLR, r ,

s

OC
MPM*,r,x A AO
MPR,r,s 20

MPS,r,d BO
MPX,r,x B8
MUR,r ,s OB

N

NOP 66

Shift Left Arithmetic Double
Shift Left Arithmetic Single
Load Bit in Register
Load Bit in Register and Branch Unconditionally
Load Byte from Memory
Load Register from Memory Immediate
Load Register from Memory
Load Register from Memory Short Displaced
Load Register from Memory Short Indexed
Load File from Memory
Load File from Memory Short Displaced
Load File from Memory Short Indexed
Shift Left Logical Double
Shift Left Logical Single
Left Rotate Single

Move Byte Left Register to Register
Move Byte Right Register to Register
Move Lower Byte Register to Register
Multiply Memory by Register
Multiply Register by Register
Multiply Memory by Register Short Displaced
Multiply Memory by Register Short Indexed
Move Upper Byte Register to Register

No Operation
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MNEMONIC OP o CODE DESCRIPTION

0

OBMM*,b,x A 82 OR Bit in Memory
OBR,r,b 63 OR Bit in Register

OBRB , r ,

b

B 73 OR Bit in Register and Branch Unconditionally

OBSM,b,d 92 OR Bit in Memory Short Displaced

OBXM,b,x 9A OR Bit in Memory Short Indexed

OCA,r ,u 40 Output Command to I/O Group A
OCB,r,u 41 Output Command to I/O Group B

OCC,r ,u 42 Output Command to I/O Group C

OCD,r,u 43 Output Command to I/O Group D

ODA,r,u 44 Output Data to I/O Group A
ODB ,r,u 45 Output Data to I/O Group B

ODC,r,u 46 Output Data to I/O Group C

ODD,r,u 47 Output Data to I/O Group D

ORI,r V EB OR Memory and Register Immediate
ORM*,r,x A E3 OR Memory and Register
ORMM* , r , x A C2 OR Register and Memory
ORR,r,s 6B OR Register and Register
ORRB , r ,

s

B 7B OR Register and Register and Branch if Nonzero
ORS,r,d F3 OR Memory and Register Short Displaced
ORSM,r ,d D2 OR Register and Memory Short Displaced
ORX,r,x FB OR Memory and Register Short Indexed
ORXM,r ,x DA OR Register and Memory Short Indexed

R

RAD,r,c 2A Shift Right Arithmetic Double
RAS,r,c 2B Shift Right Arithmetic Single
REX,n 23 Request Executive Service
RIA,1 27-0 Reset Interrupt Active
RIE,1 27-1 Reset Interrupt Enable
RIR,1 27-2 Reset Interrupt Request
RLD,r,c 28 Shift Right Logical Double
RLS,r,c 29 Shift Right Logical Single
RMI 01 Request Multiprocessor Interrupt
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MNEMONIC OP .CODE DESCRIPTION

SBR,r,b 61

SBRB,r,b B 71

SBX,r,x AF

SFM*,r,x A A5

SFS,r,d B5

SFX,r,x BD

SIA,1 26-0

SIE,1 26-1

SIR,1 26-2

STI,r V EE
STM*,r,x A E6

STS,r ,d F6
STX,r,x FE
SUI,r V E9
SUM*,r,x A El

SUR,r,s 69

SURB,r ,s B 79

SUS,r,d Fl

SUX,r,x F9

T

TBMB*,b ,x A,B 86

TBRB,r,b B 76

TBSB,b,d B 96

TBXB,b,x B 9E

TERB,r,s B 7E

TOR,r,s OD.

TRMB*,r,x A,B C6

TRO,r OE

TRR,r,s 6D

TRRB,r,s B 7D

TRSB,r,d B D6
TRXB,r,x B DE
TTR,r ,s 6F

TTRB,r,s B 7F

Subtract Bit in Register
Subtract Bit in Register and Branch if Nonzero
Store Byte in Memory
Store File in Memory
Store File in Memory Short Displaced
Store File in Memory Short Indexed
Set Interrupt Active
Set Interrupt Enable
Set Interrupt Request
Store Register in Memory Immediate
Store Register in Memory
Store Reg. in Memory Short Displaced
Store Reg. in Memory Short Indexed
Subtract Memory from Register Immediate
Subtract Memory from Register
Subtract Register from Register
Subtract Reg. from Reg. and Branch if Nonzero
Subtract Memory from Register Short Displaced
Subtract Memory from Register Short Indexed

Test Bit in Memory and Branch if One
Test Bit in Register and Branch if One

Test Bit in Mem B Shrt Disp. and Branch if One
Test Bit in Mem. Shrt Indx. and Branch if One
Test Reg. and Reg. and Br. if any l's Compare
Trans „ l's Complement Register to Register
Test Reg. and Mem. and Branch if any l's Compare
Transfer and Reset Overflow Status
Transfer Register to Register
Transfer Reg. to Reg. and Branch if Nonzero
Test Reg. and Mem. Sht. Disp. & Br. if any l's Compare
Test Reg. and Mem. Sht. Indx. & Br. if any l's Compare
Transfer 2's Complement Register to Register
Trans. 2's Comp. Reg. to Reg. and Br. if Nonzero

AV. 12



MNEMONIC OP.CODE DESCRIPTION

X

XBR,r,b 64 Exclusive OR Bit in Register

XBRB,r,b B 74 Excl„ OR Bit in Register and Branch if Nonzero

XOI,r V EC Exclusive OR Memory and Register Immediate

XOM*,r,x A E4 Exclusive OR Memory and Register

XOR,r,s 6C Exclusive OR Register and Register

XORB,r,s B 7C Exclusive OR Rego and Reg 0 and Branch if Nonzero
XOS,r,d F4 Exclusive OR Mem„ and Reg, Short Displaced

XOX,r,x FC Exclusive OR Mem„ and Reg„ Short Indexed

N

Z

ZBMB*,b,x A,B 85 Zero Bit in Memory and Branch if Nonzero
ZBMM*,b,x A 81 Zero Bit in Memory
ZBR,r,b 62 Zero Bit in Register
ZBRB,r,b B 72 Zero Bit in Register and Branch if Nonzero
ZBSB,b,d B 95 Zero Bit in Mem 0 Shrt 0 Disp 0 and Branch if Nonzero
ZBSM,b,d 91 Zero Bit in Memory Short Displaced
ZBXB,b,x B 9D Zero Bit in Mem, Shrt Indx. and Branch if Nonzero
ZBXM,b,x 99 Zero Bit in Memory Short Indexed
ZRR,r 6C Zero Register
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LISTED BY NUMERIC 0P o CODE

0P o CODE MNEMONIC DESCRIPTION

00 HLT Halt
01 RMI Request Multiprocessor Interrupt

02-07 Unused
08 MBR,r ,s Move Byte Right Register to Register
09 MBL,r,s Move Byte Left Register to Register
OA IBR,r,s Interchange Bytes Register to Register
OB MUR,r,s Move Upper Byte Register to Register
OC MLR,r,s Move Lower Byte Register to Register
OD TOR,r,s Trans, l's Complement Register to Register
OE TRO,r Transfer and Reset Overflow Status
OF LRS,r,c Left Rotate Single

10-1F Unused
20 MPR,r,s Multiply Register by Register
21 DVR,r,s Divide Register by Register
22 DAR,r,s Double Precision Add Register to Register
23 REX,n Request Executive Service
24 CAR Clear Active Interrupt and Return
25 CIR Clear Interrupt and Return
26-0 SIA,1 Set Interrupt Active
26-1 SIE,1 Set Interrupt Enable
26-2 SIR,1 Set Interrupt Request
27-0 RIA,1 Reset Interrupt Active
27-1 RIE,1 Reset Interrupt Enable
27-2 RIR,1 Reset Interrupt Request
28 RLD,r,c Shift Right Logical Double
29 RLS,r ,c Shift Right Logical Single
2A RAD,r,c Shift Right Arithmetic Double
2B RAS,r ,c Shift Right Arithmetic Single
2C LLD , r ,

c

Shift Left Logical Double
2D LLS,r,c Shift Left Logical Single
2E LAD , r , c Shift Left Arithmetic Double
2F LAS,r,c Shift Left Arithmetic Single

30-3F Unused
40 OCA,r ,u Output Command to I/O Group A
41 OCB,r,u Output Command to 1/0 Group B

42 OCC,r,u Output Command to I/O Group C

43 OCD ,r ,u Output Command to I/O Group D

UUupUC JJatd LO JL / U laTOUp ri.

45 ODB,r,u Output Data to I/O Group B
46 ODC,r,u Output Data to I/O Group C

47 ODD,r,u Output Data to I/O Group D

48 ISA,r,u Input Status from I/O Group A
49 ISB,r,u Input Status from I/O Group B

4A ISC,r,u Input Status from I/O Group C

4B ISD,r,u Input Status from I/O Group D

4C IDA,r,u Input Data from I/O Group A
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0P e CODE MNEMONIC DESCRIPTION

4D IDB,r,u Input Data from I/O Group B

4E IDC,r,u Input Data from I/O Group C

4F IDD,r,u Input Data from I/O Group D

50-5F Unused
60 ABR,r,b Add Bit in Register

61 SBR,r,b Subtract Bit in Register

62 ZBR,r,b Zero Bit in Register

63 OBR,r,b OR Bit in Register
64 XBR,r,b Exclusive OR Bit in Register
65 LBR,r,b Load Bit in Register
66 NOP - Np Operation
67 GMR,r,b Generate Mask in Register
68 ADR,r,s Add Register to Register
69 SUR,r,s Subtract Register from Register
6A ETR,r,s Extract Register from Register
6B ORR,r ,s OR Register and Register

6C X0R,r,s Exclusive OR Register and Register
ZRR,r Zero Register

6D TRR,r,s Transfer Register to Register
6E Unused
6F TTR,r,s Transfer 2 's Complement Register to Register
70 ABRB,r,b B Add Bit in Register and Branch if Nonzero
71 SBRB , r ,

b

B Subtract Bit in Register and Branch if Nonzero
72 ZBRB,r,b B Zero Bit in Register and Branch if Nonzero
73 OBRB,r,b B OR Bit in Register and Branch Unconditionally
74 XBRB,r,b B Excl. OR Bit in Register and Branch if Nonzero
75 LBRB ,r ,b B Load Bit in Register and Branch Unconditionally
76 TBRB,r,b B Test Bit in Register and Branch if One
77 GMRB,r,b B Generate Mask in Register and Branch Unconditionally
78 ADRB,r,s B Add Reg. to Reg. and Branch if Nonzero
79 SURB,r,s . B Subtract Reg. from Reg 0 and Branch if Nonzero
7A ETRB , r ,

s

B Ext. Reg„ from Reg, and Branch if Nonzero
7B ORRB , r ,

s

B OR Register and Register and Branch if Nonzero
7C XORB,r,s B Exclusive OR Reg. and Reg. and Branch if Nonzero
7D TRRB , r , s B Transfer Reg. to Reg. and Branch if Nonzero
7E TERB , r ,

s

B Test Reg 0 and Reg. and Br. if any l's Compare
7F TTRB ,r,s B Trans. 2's Comp . Reg. to Reg. and Br. if Nonzero
80 ABMM*,b,x A Add Bit in Memory
81 ZBMM*,b,x A Zero Bit in Memory
82 OBMM*,b,x A OR Bit in Memory
83 Unused
84 ABMB* , b , x A

S
B

85 ZBMB*,b,x A,B
86 TBMB* , b , x A,B
87 CBMB*,b,x A,B,B

88-8F Unused
90 ABSM,b ,d

AV. 15

Add Bit in Memory and Branch if Nonzero
Zero Bit in Memory and Branch if Nonzero
Test Bit in Memory and Branch if One
Compare Bit and Memory

Add Bit in Memory Short Displaced



OP 0 CODE MNEMONIC DESCRIPTION

91 ZBSM,b,d Zero Bit in Memory Short Displaced
92 OBSM,b,d OR Bit in Memory Short Displaced
93 Unused
94 ABSB,b,d B Add Bit in Mem 0 Short Disp, and Branch if Nonzero
95 ZBSB,b,d B Zero Bit in Mem, Shrt Disp„ and Branch if Nonzero
96 TBSB,b,d B Test Bit in Mem. Shrt Disp„ and Branch if One
97 CBSB,b,d B Compare Bit and Memory Short Displaced
98 ABXM,b

5
x Add Bit in Memory Short Indexed

99 ZBXM,b,x Zero Bit in Memory Short Indexed
9A OBXM,b,x OR Bit in Memory Short Indexed
9B Unused
9C ABXB,b,x B Add Bit in Menu Short Indx. and Branch if Nonzero
9D ZBXB,b,x B Zero Bit in Menu Shrt Indx a and Branch if Nonzero
9E TBXB,b,x B Test Bit in Menu Shrt Indx. and Branch if One
9F CBXB,b,x B Compare Bit and Memory Short Indexed
AO MPM'v ,r,x A Multiply Memory by Register
Al DVM*,r,x A Divide Register by Memory

A2-A3 Unused
A4 LFM*,r,x A Load File from Memory
A5 SFM*,r,x A Store File in Memory

A6-AD Unused
AE LBX,r,x Load Byte from Memory
AF SBX,r,x Store Byte in Memory
BO MPS,r,d Multiply Memory by Register Short Displaced
Bl DVS,r,d Divide Register by Memory Short Displaced

B2-B3 Unused

B4 LFS,r,d Load File from Memory Short Displaced
B5 SFS,r,d Store File in Memory Short Displaced

B6-B7 Unused
B8 MPX,r,x Multiply Memory by Register Short Indexed
B9 DVX,r,x ' Divide Register by Memory Short Indexed

BA-BB Unused
BC LFX,r,x Load File from Memory Short Indexed
BD SFX,r,x Store File in Memory Short Indexed

BE-BF Unused
CO ADMM*,r,x A Add Register to Memory
CI ETMM*,r,x A Extract Register from Memory
C2 ORMM*,r,x A OR Register and Memory
C3 Unused
C4 ADMB*,r,x A,B Add Reg. to Memory and Branch if Nonzero
C5 ETMB*,r,x A,B Extract Reg. from Menu and Branch if Nonzero
C6 TRMB*,r,x A,B Test Reg, and Mem. and Branch if any l's Compare
C7 CRMB*,r,x A,B,B Compare Memory and Register

C8-CF Unused
DO ADSM,r,d Add Register to Memory Short Displaced
Dl ETSM,r,d Extract Register from Memory Short Displaced
D2 ORSM,r,d OR Register and Memory Short Displaced
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0P„ CODE MNEMONIC DESCRIPTION

D J T Ty"\ 11 pariunu s a
n/i AFiQ"R v d R

ni R
Jj

JJO TR9"R r d

U 1 PRSR r d B B

JJO Af)YM r v

FTYM r v

T> A UiVAL 1 j I y A
TTRLID TTnii q p d

T>r ADVR r vnjJAD j J- j A "R
JJ

T\X)UL> R
JJ

HF TP Y"R r v

nF PPVR r vv_» rwVL) j l j A B B

FO AHM* r vril/l 1**
j 1. j A A

F1 9TTM^ r vO Ull jl jA A
Hi £ FTM/t t vHi XI i j J- j A A
F^ OPM^V r v\_/ lVL X j J- y J\ A

XOM* r x A
FSXj .J

t DM* r x A
E6 SIM" , r , x A
F7 BLM* r x A

BRIT* x A
FR ADT r VV
FQ C.TTT r vV
FA FTT r V

CD OT?T -r V

T?P VAT y V

JvJJ
T riT yLiUi. , r V

CTT v011,1 XT
V

FT? RT T t-

fo
Fl C.TTC -r H

r c.
PTC y A

r j vJrvD j I j U

FA

F5

r u r d

F7 "HOP d

F8 Any r v

F9 SUX,r ,x

FA ETX,r,x
FB ORX,r,x
FC XOX,r,x
FD LDX,r,x
FE STX,r,x
FF BRX,x

Add Reg 0 to Menu Short Disp 0 and Branch if Nonzero
Ext„ Reg 0 from Mem, Shrt Disp„ & Br„ if Nonzero
Test Reg, and Mem. Shrt Disp„ & Br„ if any l's Compar
Compare Memory and Register Short Displaced
Add Register to Memory Short Indexed
Extract Reg. from Memory Short Indexed
OR Register and Memory Short Indexed

Add Reg 0 to Menu Short Indx„ and Branch if Nonzero
Ext„ Reg. from Menu Shrt. Indx. & Br. if Nonzero
Test Reg. and Mem. Shrt Indx & Br. if any l's Compare
Compare Memory and Register Short Indexed
Add Memory to Register
Subtract Memory from Register
Extract Memory from Register
OR Memory and Register
Exclusive OR Memory and Register
Load Register from Memory
Store Register in Memory
Branch and Link
Branch Unconditionally
Add Memory to Register Immediate
Subtract Memory from Register Immediate
Extract Memory from Register Immediate
OR Memory and Register Immediate
Exclusive OR Memory and Register Immediate
Load Register from Memory Immediate
Store Register in Memory Immediate
Branch and Link Immediate
Add Memory to Register Short Displaced
Subtract Memory from Register Short Displaced
Extract Memory from Register Short Displaced
OR Memory and Register Short Displaced
Exclusive OR Mem. and Reg. Short Displaced
Load Register from Memory Short Displaced
Store Reg. in Memory Short Displaced
Branch Short Displaced
Add Memory to Register Short Indexed
Subtract Memory from Register Short Indexed
Extract Memory from Register Short Indexed
OR Memory and Register Short Indexed
Exclusive OR Mem. and Reg. Short Indexed
Load Register from Memory Short Indexed
Store Reg. in Memory Short Indexed
Branch Short Indexed
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r - General Purpose Destination Register (0-15)
s - General Purpose Source Register (0-15)
1 - Interrupt Level (0-31)
n - Executive Service Number (0-255)
c - Shift Count (0-15)
u - I/O Unit Number (0-15)

b - Bit Position (0-15)
* - Indirect Addressing
A - Address Operand
x - Index Register
d - Short Displaced Offset (0-15)

V - Value on Immediate Instruction
B - Branch Address

G - I/O Group
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