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\‘ INTRODUCTION  Mdie AN, 3

During the PARKA cruises of 1968 and 1969 propagatior loss measurements !
were conducted in real-time using the UNIVAC 1230 computer system installed
aboard USNS SANDS. The real-time analysis of the data demanded a
quality control system which would enable the senior scientist to

~eontinually monitor the data as the experiment progressed. Procedure
GRAPHIT was written to provide this capability. Under operator control,
time series plots were displayed on the high speed Monroe optical
printer. Any of the 200 available combinations of plots could be
plotted, with each plot displaying the results of the latest 5 hours
of data. Procedure GRAPHIT, its usage and theory of operation are
described, in this memorandum.
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i This memorandum was prepared under NUSC Project Title: Long-Range
“Acoustic Transmission Experiments for Surveillance Systems Development;
R. Hasse and R. Martin, NUSC/NL Principal Investigators. The spondoring

activity was ONR, Code 102-0S, Dr. J. B. Hersey, Program Manager.
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AVAILABLE GRAPHS

A total of two hundred different graphs are availsble to the
equestor. They are as follows:
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Propagation Loss 6 hydrophones X 5 frequencies
Ambient Noise 6 hydrophones X 5 frequencies
Signal-~-to-Noise Ratio 6 hydrophones X 5 frequencies
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. Propagation Loss Difference 6 hydrophones X S5 frequencies
‘q Angle of Arrival i hydrophone X 8 arrivals
o) pairs
S8ingle Path Loss 6 hydrophones X 8 arrivals

GRAFH FORMAT

Each graph contains the latest five hours of data plus whatever data
. has been taken during the present hour. Following the identification
header, the data is graphed on the Monroe, one data point per line, six
lines per inch. The data is scaled ten units (dbor degrees) per inch.
— A grid and a reference line are also plotted. Appendix A contains a
# facsimile of a typical graph. (The dots do not produce such a blanketting

effect on the Monroe printer).

Following the processing of each shot, the plot data was written on
magnetic tape. At the end of each hourly sequence of shots, an end-of-
file mark was written on the tape to provide a reierence point.

OPERATOR USAGE

When a graph was desired, the computer operator entered the requests
on the teletype.
When the computer honored the message, the message processor's
executive routine (See NUSL Tech Memo 2211-100-70) called on routine GRAF,
| which would set bits, as indicated by the message, in the request cells
' for GRAPHIT. Following this, procedure GRAPHIT was called and outputted
one graph. The graphs remaining on request were outputted at the discre-
tion of the executive routine. See Appendix B for the message format
and codes for the various graphs.

THEORY OF OPERATION

b When GRAPHIT is called, it scans the request cells, searching flor

' a non~zero word. If none is found, CRAPHIT exits. If a non-zero request
[ cell is located, the routine transfers control to the appropriate label-
ing segment. Here the request cell i. scanned for a set bit. The posi-
tion of the set bit within the request cell supplies the program with the
relative position of the data within the input buffer from magnetic tape
as well as the hydrophone and frequency designations. The relative
position of the data is converted to a core location by adding on the
base address of the particular dsta block. This address is then stored

i- - in a specific location enabling the program to reference the correct
data.
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The program next prints the four-line identifying hepder. The first
line gives the type of graph. The second line identifies the particular
hydrophone-frequency or hydrophone-arrival combination. The third line
gives the latest range value and the fourth the present date and time.

Next, a jump-table index is set, directing the progrem to the cor- )
rect plotting segment after each data record is read. i

The program back-reads the magnetic tape, counting records as it ‘
reads, until it encounters an end of file mark. Then five files are

. back-spaced. This positions the tape at the start of the latest five
hours of data. The tape is now read forward, one record at a time. If
a data record is read, the ASCII code for the plot symbol, either a D,
representing a deep shot, or an S, representing a shallow shot, is put
in the BS5 register. The data value is rounded off to the nearest integer
and is converted from dB or degrees to a printer column position by add-
ing the proper conversion factor. The column position is placed in the
B4 register. If it is a shallow shot, B4 is incremented by 20 so that the
data is plotted 20 columns to the right of the deep shots. The 80 word
output buffer is flooded with period codes. The grid symbols are placed
every tenth column and a reference marker is placed in column 4l.

If the data point falls outside the 80 word buffer, then the buffer
is sent to the printer without the data point. Otherwise, the code for
the data point is placed in the column position specified by B4 and the
buffer is sent to the printer.

The read-print sequence continues until an end-of-file is detected.
If it is not the sixth file mark, the read-print sequznce continues.

When the sixth file mark is detected, the backward record count is
checked. If it is zero, the program exits. If it ie not zero, another
record is read, the data plotted and the backward record count is
decreased by one. This continues until the count reaches zero. At this
time the tape is back at its original position and the program exits.
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Appendix A

Sample Graph
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FROPAGATION 0SS VS RANGE
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Appendix C
Flow Charts
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Program Listing




OAAF ERTRYISETS ORAPR REQUEST ygITS
RuPsorTMse .
N I 1-7 1
orRarll  ERT*AsW(MHGTALSEL)

JPWUNGRAF *ACERO'NO MORE REQUESTS

I ¥ 7% 210

T T T SR URSURKTTTTTYSEY REQUEST BITT

RUP*MP3%APOS'OP ERR
ENT*A%290 e e -
Sub*A*y (MSGTAB+1+B1) o
_RUP*MPISANEGYOP ERR

EiT#B2xW (MSGTAB+B81)

ENT®AXW (PLOSS~1452) e
EnFsa=y

LSHxWeW (MSGTAB+1+81)

STR¥A®W (PL0S$=1+482) *STORE REQUEST
TENT*bix2+81 TNEXT REQUEST
JP*GRAFIY o

T WUNGRAF T HUP*GRAPHIT'PUT OuT 1 GRAPH

exXyTv
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PRUCLDURC «GHAPAHIT
FATUCR
CLWILSTuckH fti)
ENT#ARN (PLOSS) #AZc kO WHICH GRAPH
JPELPLOSS
ENV®ARY (IHOISES) *AZERV
JPELNOLISL
LENT®ASR (S{G2N0US) #AZERO
JPelulIGhNus
CENT®Axy (UELTAPLD ) «AZLRO
JP*LPLDIF
ENT*A&N (AVAD ) *ANOT
ENT#AsW (AOAS+]1) 2AZERO
_IPSLABLEAOA R
th*A*W(SIPLUﬁ)#ANQT
ENT*AXW (SIPLOS+]) sAZERO
JPRLABLESPPL
RETURNYNO. REQUESTS
TESTIVBITSENTRY
ClL*A
LSN#AG#29D'POSIT10N FOR TESTING
. RPT*30p )
LSH*AQ# 1 *ANEG'TEST FOR A REQUEST
. RETURN'NO REWUVEST
SeL*CL&4000000000CLEAR REQUESY
e kSHEARL BT REPOSITION
eXIT '
HYUFREG  ENTRY "
ENT#n4BTSHIFT COUNT
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LIvVeo
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STH®wky (FREINO)
EAL1T
_ PRYHTUFRy ERTRY N
CLEAR®240xPLAD
FORM=TEXT«PLAU#25UsHYUROPHONE NO?
FORM=DEC*FLAUS410aHYOND
FOrM=TEXTxPLAG*S ] 4FREQUENCY
FORM=UEC*PLAUSG 10 xFREWNO
ENT*A%PLAG
MOHNRUE
exI?¥
PRIANOE  ENTRY
CLEARRZBURILAR
FORMaTERT sPL a2 25 &R nlGE
FORM=OEC %121 AR 1 DAl
NV EASPLAL
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£l LA LNTRY
alt=tXxSHUT G,
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RUP*HYDFREW
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STH#B 7L (PLPICKUP) 'PICK UP ADDRESS

_ CLEAI*240%PLAB_
FORM=TEXT*PLAB®25D#PROPAGATION LOSS VS RANGE
ENT=A%PLAS

MONRQE

__RUP*PRTHYDFRY

" RUPSPRTRANGE

RYFPEPRTIME

TTCLSL (PLOTITI'FOR up TABLE
JExGETDATA

:NTtuvw(NOIShS)'RnuULST CELL
RUPSTESTIUBITS*TEST FUOR REQUEST
STR#*wxW (NOISED) "RESTORE REQUEST CELL
RUP*HYDFREQ'STORE HYU AND FRh@ NO,
TTENTSE7aNOSUATALS T

STik#ts 7wl (NUSPLICKUP) *PLICKUP AJDRESS
"CLLAR®24L%PLAB
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cNTsuxw (DELTAPLY)

RIPETESTIYBITS
STileurw (UELTAPLY)
RJP*HYPFKRE 3
ENT*B76PLUIFUATA+EY

_STH#BT7 4L (PLOLFPKUP)

CLEAR®24UPLAB

FORM=TEX TePLAB®250PROPLOSS UIFFERENCE

EnfenspLag
MONROE .
RUPSPRTHYUFRY

RYPSPRTRANGE

RJP*FRT IME
PUT*3sl (PLOTLT)

ALLL I

ENT407%A0A0ATA+LT

LONEARL+ 3T RLPCS3LTTION

JPEGLTDATA

A\ _ENT=usw(AQAS)

ENT#A®W (AQAS+]1)

_LSHEAUS2TU'PUSTITION FOR TESTING

RpT*32D

LSH*A ) sANEG' TEST FOR_ A REQUEST .
Re TURKNOYNU REWGUVEST

-,SEL*CL!HQMUOOQOOO'CLEAR REQUEST .

LSH4AQx1+BT7'REPOSTT ION
STRewsg (AQAS)
STReA®W(AOAS+1) "RESTORE REGQUEST CELLS

__G.NJ‘K‘B?' HIFT COUNT e
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