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ABSTRACT

Details of computer programs and their operating instructions are
given for the processing of logbook-type data and associated analogue stress
signals into digital format. The logbook data is keypunched, edited and
formatted for subsequent merging with the analogue signal which has been pro-
cessed through an Analogue-to-Digital (A/D) converter. Accumulation of
summary data during the processing is also output on to digital magnetic tape
which is then available for usein statistical analyses. A program for re-
trieval of selected data from the digital magnetic tape is included.
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Ta.. INTRODUCTION

Midship bending stress data from four dry-cargo ships, accumulated during an
eleven-year period ending in 1970 under Ship Structure Committee Project SR-153,
"Ship Response Statistics™ were available as analogue signals recorded on magnetic
tape. Assoclated with these data were loghooks which contain hand-entry data
relative to pertinent ship, sea and weather information. Subsequent to the collec-
tion of data, better techniques became available for digital processing of data by

high-speed computers, thus permitting easier and better access to the data for
statistical purposes.

In Reference 1, the general method was described which prepared and digitized
the analogue signals and combined them with the corresponding logbook information.
Further, demonstration examples were given of the retrieval of varlious items of data
and of presentation formats for use in statistical analyses. Although no statistical
analyses were intended as part of this project, ample evidence was given of the pos-
sibilities availabie through the use of the detailed programs developed during the
prolect.

This report presents the details of the several computer programs which were
developed to handle, process, edit, compact, retrieve and display the data original-
1y recorded in analogue form {on magnetic tape) and as hand-entry logbooks. Although
the programs were specifically written to handle midship bending stress and related

data, they can be used with minor modifications to handle a broad variety of ana-
logue signals.
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To aid the reader, each of the several programs developed has been described
in a separate Appendix as shown on Table I, Thus, use of one or more of the programs
for other applications should be made more convenient. However, a short description

of the major programs is given here with the subroutine and peripheral programs
given only brief reference,

The logbook data were prepared as punched card input. The analogue process-
ing equipwent utilized a perforated paper-tspe input thus a Logbook Pre-Processor

............... A e o33 PRy O P | - e

program was used to edit the punched-card data and prepare the ?Ei‘;ﬁritl‘:‘.u PapEr tapeE.
The paper tape also contained operating instructions for the computer. These paper
tapes were then read into the processor computer and stored for subsequent use and
merging with the digitized stress signals. In Appendix A, are given the program

TABLE I - LIST OF PROGRAMS

APPENDIX A - LOGBOOK PRE-PROCESSOR PROGRAM

APPENDIXZ B - LOGBOOK PAPER TAPE LOAD PROGRAM

APPENDIX C - DATA CONVERSION AND ANALYSIS PROGRAM
APPENDIX 0 - SUMMARY TAPE AND EDIT PROGRAM

APPENDIX E ~ FINAL SUMMARY TAPE PROGRAM

APPENDIX F - SUMMARY TAPE CORRECTION PROGRAM

APPENDIX G - SUMMARY TAPE LISTING PROGRAM

APPENDIX H - PARAMETRIC STUDIES PROGRAM

APPENDIX 1 - RELATIVE WIND DIRECTION CORRECTION SUBROUTINE
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details for the Legbook Pre~Processor program and in Appendix B are given the de-~
tails of the Logbook Paper-Tape Load program which reads and stores the logbook
data in the computer,

The main processing program (called Data Conversion and Analysis) operated
in a real-time environment through the Real-Time Programmable Clock within the
computer. In Appendix C are given the details of the program, written in Assembler
Language which permitted processing to be done at a rate increase factor up to 25
over the ori u‘lna'l Tﬁr‘n!’f“'ﬂa rate (n 3 inch /npcnnﬂ\ without requirin

WwRRMAS WA LA ir St ‘g
stopping of the analogue playback unit.

starting and

-da ailis

The practicality of processing and writing a complete digital data tape with-
out errors (which would have necessitated considerable rerunning of much already
completed and correct data) early indicated a requirement for the capability to
edit and compact partially filled data tapes onto one essentially filled data tape.
A Summary Tape and Edit program (Appendix D) provideg this capability and permits
certain editing options. For data retrieval to be used for statistical studies,
the computer read time could be shortened appreciably by reading only the pertinent
data and not reading the 12,000 pieces of raw data recorded for each interval. A
Final Summary Tape program (Appendix E) was written which allowed the complete sum~
mary information for the 217 voyages to be recorded on two tapes.

The utilization of the data on the Final Summary Tapes required a program to
read the tapes and perform the comparisons or to select certain data. The Para-
metric Studies program (Appendix H) permits the reading of the tapes and provides
output of required information as punched cards, printout, or stored on magnetic
tape for further processing.

The programs or subroutine given in the remaining Appendices were used to list

data on the magnetic tape (Appendix G) and correct the relative wind computation
(Appendices ¥ and I).

I1I1. RESULTS

Use of the several computer programs given In the Appendices permitted the
processing of the analogue stress data and logbook information into digital form and
allowed selective retrieval of data for use in statistical studies. As a point of
reference, typical uysage of the program can be used to determine approximate costs
for additional or similar use. The typical sequence of activities to process 100
lHEEtVELB Lﬂl’lﬂ EISOCLﬂ.EEG .LDgDéGk :|.m:ormat:|.on) BII.U ounput £to a rl‘l.'laJ.. aumm.ary J.ape
consists of the following.

The keypunched logbook data are loaded onto perforated paper tape (using a
standard IBM 1130 computer with paper-tape punch), Approximately one hour of com
puter time is required to list, edit and prepare the paper tape {including verifica-
tion printout). The paper tape is read into a PDP-8/I Computer and the data stored
on DECtape using approximately 30 minutes of computer processor time. To digitize
and process 100 intervals (originally recorded for approximately 32 minutes each

at 0.3 inch/minute) at a speed-up factor of 25, requires approximately 2 1/4 hours
of PnP-RIT comnuter time,

CLUHA L EC=N S B R

The preparation of a Final Summary Tape from several tapes is dependent on
several factors. The generation of a tape (equivalent to the full-bridge data tape
of approximately 7700 intervals from 15 data tapes) would require approximately
1 hour of IBM 360/65 computer time. It would require approximately 10 minutes to
run such a Final Summary Tape through the IBM 360/65 to retrieve the data from the
PARM program. However, judicious use of the program permits several studies to be
run with each pass of the tape through the computer. For example, the first eight
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of the demongtration examples given in Reference 1, were retrieved in one pass.
Depending on the output specified, mechanical card sorting and preparation of com-
puter plots are very dependent on equipment used and operator experience.

IV. CONCLUDING REMARKS

The details of the computer programs necessary to prepare and digitize ata-
logue and logbook data obtained during eleven years of acquiring midship bending
stress data from four dry-cargo vessels under Ship Structure Committee Project
SR-153, "Ship Response Statistics" are given. In addition, the details are given

of the program used to retrieve selected data and present the results in a form for
statistical analysis.

While the programs were written for the specific application, only minor
modifications would be required to permit utilization on a wider variety of logbook-
type data and recorded amnalogue signals.

V. REFERENCES
l. Johnson, A. E. Jr., Flaherty, J. A., and Walters, 1. J. A Method for

Digitizing, Preparing and Using Library Tapes of Ship Stress and
Environment Data, Ship Structure Committee Report $SC-236, 1973,




APPENDIX A

LOGBOOX PREPROCESSOR PROGRAM

INTRODUCTION

This program was written to take the 1 dat
computer cards, and process it to cutput as punched paper tape for subsequent
merging with the analogue signal data to produce the digital magnetic tape of data.

Logbook data had been recorded in four slightly differeat formats during the

a ncq.‘ig#tioﬂ. proje‘-tu. mis pi-ngrnm acnﬂ?fﬂ fln'—n in nﬂ}r of !"'lﬂ FMI‘I‘ fermnl_’g

Aata
(as indicated on the header card) and converts to a standard format.

After completion of all logbook data preprocessing and during the production
runs of data, it was determined that there was an error in converting certain wind
direction data to the standard format Relative Wind. A subroutine was subsequently
written (see Appendix I) to correct the Relative Wind data at a later peint in the
editing portion of the processing. While this subroutine could be incorporated
readily into the Logbook Preprocessor program to provide the correct information om
the punched paper tapes (and eliminate- the need for correction during the edit
process), it has not been incorporated into the program listing given herein.

GENERAL DESCRIPTION

The program has been code named VOYAGE and herein 1s referred to by that name
rather than the longer and more descriptive title.

VOYAGE reads logbook data in the form of header information (6 header cards),
interval information (2 cards for each interval) and voyage identification informe-
tion (2 cards for each voyage). The format of the input cards is shown in Table
A-T. The program prints the input cards.punchas a paper tape from the 1nfornation
and prints an image of the punched output according to the options specified by the
operator. The program allows for any combination of the operations specified above
except printing of cards and printing the punched output simultaneously. The format
of the output {(punched paper tape) is given in Table A-II.

The program reads six header cards and performs the required operatioms. It
then reads the numbers of voyage and interval cards specified in the 3rd header
card, performing the required calculations and operations after each set of 2 cards
is read. As these cards are read, a check is made on Column 78 to determine the

presence of a voyage card. (Voyage Identification cards are identified by the
lottor V in Column 78.) If 2 vovage card is out of order or migsing, an appropri-

ate error message is typed.

There are four types of interval cards; formats A, B, C, and D. The format
type 1s punched in the first interval card of each set. The program handles each
type differently, providing conversions and information reordering where required.
The interval punched output has only one form (format D). This form is arrived at
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TABLE A-II - Punched Tape Output
(128-Characters/g

v B T e P P S,

Reader 1 Library Tape Number
Customer Name
Contract Rumber

Commentse

. Header 2 Comments (continued)

Blank

Voyage 1

”
”

l Voyage 2

Voyage 3

Vovage 4

Iten

Numbex of Voyage

Number of passes
Number Intervals,
L "

Sare ae Voyage 1

' Same as Voyage 1

Same as Voyage 1

(5 char. ea.)

‘Header 3 Deletions, Lomg Intervals, Halts (cont.)

EInterval 1 Tape Reference
Logbook Index Number
' Interval Number

Date
Time
Latitude

Longitude

Course
Speed

pass
pass
pass
pass

Tock)

£ N

Deletions, Long Intervals, Halts

1-25
26-55
56~80

81-128

1-17
18-19

20

21

22-23
24=-25
26=-27
28-29

30-38

39-47

48-56

57-128

1-128

1-12
13~15
16-18
19-26
27-306
31-37
3I8-45
4648
49-52

Characters

TABLE A-II - (Concluded)

T Engtne v
Beaufort Sea State

Relative Wind Direction
Relative Wind Velocity
True Wind Velocity
Relative Wave Direction
Wave Height

Wave Period

Wave Length

Relative Swell Direction
Swell Height

Swell Length

Barometer

Sea Temperature

Alr Temperature

Weather
Blank
Interval 2 Comments
!
!
‘Yoyage 1 Ship Neme

Voyage Number

Date Voyage Start

Date Voyage End

Route (from/to)

Route Code

¥M Tape keference

Ship Calibration Factor
Gage Location (port/stbd)
Gage Location (longit.)
Blank

‘Voyage 2 braft, fwd.
Draft, mid
braft, aft
Blank

P

!
1
{
1
i

119-128

1-29

1-16
17-19
20-27 ;
28-35 |
3667 |
68-72 .
73-107 -

108-111 .
112-115
116-124
124-128 |

6-10
11-15

1-5 !
|
16-29 |
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by reordering and converting ths input as required.

1f the operator requests that the cards bs listed on the printer, the
header cards will be listed first. Then the first card from each interval in a
voyage will be listed, while the second card from each interval is stored on
disk. When all interval cards for a voyage are read, the second card for each
interval will be printed followed by the two voyage cards.

Ao WL e e, e ]
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completion of the run,

A listing of the program is given in Table A~III and the flow chart is given
in Figures A-l and A-2,

SYSTEM REQUIREMENTS

VOYAGE requires a modified version of the PAPTZ routine, This modified
version is program No. 1130-03.440.6. However, this "ASCII PAPTZ" was modifiad
ta provide for the specific requiremente. These modifications comsist of:

(1) Changing some entries in the conversion tabla to give the
correct punched-paper-tape characters.

(2) Changing the program to prevent the output of an EOR (End of record)
character following a 72 character group.

VOYAGE requires the 1130 Commercial Subroutines VIII GET, PUT, WHOLE and
NZONE.

VOYAGE requires 100 gectors in the Fixed Area for its file, VFILE.

The VOYAGE program is made up of two "Links”, that is, two core loads.
The first link, VOY, types the printing and punching option messages. It also
operates on the six header cards. The second link, VOYl, performs the remainder
of the operations. Both links are stored in Core Image form, in order to reduce
execution time.

OPERATING IRSTRUCTIONS

1. Card Iaput
/! JoB
/! XEQ VOY
lat header card
2nd header card
3rd header card

4th header card
5th header card

6th header card
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TABLE A~III - PROGRAM LISTING

El

£FJOR
s rropup
*rELETE vor
~rITen
LYLIST ALL i . .
T BEXTEALED PHECISICH - o

*ONF WORD TMTFCERS

R IOCSICARDFPAPER TAXESTYRIVR ITERF LY 2 FRINTER IV REYSOANS DTEKY

<
T TTYOYRSL T SRR AL

C ®UCATS AL ADER CARDS. [HTERVAL CARDS AND “0YAGE L VYGERLIZ
e Sm e PRENTIFICATION CARIGTTTT T T T T e e e T T NYG E DG e
‘e RPRINTE CARDS FOR (uELRINS PURCTSES L. . wyGEOGla
TETT T AMUNCHES 325 CALRECTET BLOSKS OKTPAFERTTRPETFOR T T vvo_ooz"
< FURTHES ARALYSTS 2
T
CEFINT FILE 1001300481 4UaIFILEY VYGEQGEE
TUTUTTIOIMENSTON TRTTIIRS N INFTI IR0 T T T INPYALeY T T T T T T g Eas e
DIMINGIOh THOYGlestl e ITRAlZI4IDIE) VYGEDQ3D
DT DTMENEION INEVE BT 2 TEOTEEEQT T T T T T T e T T TG
: COVMON IVDY 3o [TSWa10eTE ILEsha Mo TASTR ISTR A IPCHY fLIST o IFANT VYGEOOR?
TUTIN RAT TRV LAl AT
999 IF1{Ea} VYGELEMG
rUUTTTT RADNZPI N ILTAAYED T T - TUTUNYGLO038
‘ 1TRwW{l)errtda VYGELD
ST OTTTUITRWIZINIERL T T e TUVYGECILY
Mad
i
¥y
TASTR=2361¢ 2
TS TPN1 982D e o T -'_'-:,‘ ) .
! WRITEID424) VYGTI29 TABLE A-III - (COI’It'ITlUEd)
LRSS L DT SRR T3 B e s N S U0 S P T
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lat interval card

2nd interval card

lst interval card

2nd interval card

let voyage identification card
2nd voyage identification card
and so on for all voyages,

The

file locations for input cards are given in Table A-I.

For convenience, certain card input items have been number-coded for
ease in data retrieval. The general routing terminations (see Voyage
1 card, Colums 68-72) are based on the following:

North America, East Coast
North America, West Coast
South America, East Coast
South America, West Coast
Northern Europe
Mediterranean

Africa

Persian Gulf

Orient

Australia

OV & W

[+
w
O

[

n

i

[]

a

&

C

>

VOYAGE PROGRAM - VYGE

ENTER "o" IF NO PUNCH, ENTER "1" IF PUNCH

0 gives no punched output.

1 gives punched paper tape output.

Enter 0 or 1; then press EOF key.

B. ENTER 1 POR LISTING OF PUKCHED OUTPUT, 0 FOR MO LISTING
I1f punched output is requasted,

0 gives no 1listing of punched output.

1 gives image of punched output on printer,

Enter 0 or 1; then press EOF key.

€. ENTER 0 IF NO PRINT
ENTER 1 IF PRINT

If a listing of the punched output is not requested, this message
will appear.
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0 gives no listing.
1 gives an image of the input cards on the printer.
Enter O or 1; then press EOF key.

D. YVOYAGE CARD OUT OF ORDER

A voyage identificationm card has been sncountered before all
interval cards have baen read. Remove last two cards, read and
correct, if possible. If not, restart program with corrected. deck.

E. VOYAGE CARD MISSING
A valid voyage identification card does not follow the interval
cards. (A voyage identification card is identified by a V in
F. END OF JOB

All operations have been guccegsfully completed,
Program retums to print option messages for another run.

3. Program Listing

The program listing is given in Table A~III.
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APPENDIX B

LOGBOOK PAPER TAPE LOAD PROGRAM

(-

l\ the Pra-
processor program--gee Appendix A) is used as input for the PDP-BII couputar
program "PAPT". The data on the punched paper tape is loaded on the POP-8/1
computer through the ASR-33 teletype. After being read into the cosputer,
the data is converted to EBCDIC (Extended Binary Coded Decimal Interchange Code)
to be consigtent with the required magnetic tape format. Aftar conversion, the

data is stored on DECtape for subsequent merging with the digitized record dur-
ing the data processing phase.

The logbook punched paper tape (in ASCII format as outputte

The punched paper tape has the data formatted in DECtape blocks which con-
sist of 128, characters/blocks. The first 3 blocks (i.e., Header) on the paper

tape are utilized for the magnetic tape label and parameters needed for control
of the data processing phase. The format for the Header blocks is given in
Appendix A, Table A-II. The parameter used in the control of the data acquisi-

tion phase are the number of voygges to be written on each magnetic data tape,
the number of original FM analogue tape passas for each woyage, the mumber of

==Ll NI SeTs ==

intervals in each pass of data, and a tahle givlng the intervals which require

special instructions; namely, the intervals thdt are long, té be deleted, or
have program halts.

After the Header blocks the Interval Logbook data is read in. These
consist of two blocks per intarval. Four blocks are left blank after each logbook
interval. These are utilized by the data processing program for storage of
Interval Summary data (i.e., wave-induced peak-to~trough, RMS, and maximum
peak-to-trough first-mode stresses, etc.).

The last two bleocks in each voyage contain the Voyage Logbook data and are
handled in the same manner as the Interval Logbook Data. Again, four DECtape
blocks are left blamk after each voyage for storage of Voyage Summary data.

The program which accomplishes the above is listed in Table B-I. Figure
B-1 gives the flow chart of the program. The first 128 locations of the progrmm
contain parameters and the interrupt service routines. The interrupt system al-
lows for overlap (multi-processing).

Locations 2008 to 37’78 contain the DECtape handler routine. This is a

standard routine supplied by Digital Equipment Corporation for reading from,
and writing onto, the DECtape unit.

The program starts at location 0400,, the interrupt enable is turned off
and the counters and data storage buffers are cleared and initialized. The de—

tailed procedure for lcading the Paper-Tape Load Program (PAP'J.') and execution of
it are given in Table B-1I.
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The Search subroutine searches for the Starting block on DECtape unit 3.
After the starting block has been foumd, the teletyps papar-tspe fead switch
is et to START, and the paper tape is read. The end of & block of data is

distinguished by the apacisl character (<) "lass than". Use of the character
eliminates the need to zero fill blocks of paper tape to get 128 characters.

By using the de-limiter, the program assumes it is the end of a block of data.
Since the teletype keyboard only reads 10 characters/sec, considersbls unneces-

sary reading of zeroes is eliminated, thus speeding the reading of paper tapes.

As esach character is read it is converted from ASCII to EBCDIC by the
subroutine RECODE, After the Header information (3 blocks) is read in, the
program uses the parameter given in the last two blocks of the paper-tape
header tc control the subsequent reading of the paper tape.

After the last voyage,logbook data is read in the program halts. The
reading in of the paper tape is complete.



CLEAR READ INPUT
INITIALLIZE

YES ‘
SEARCH ‘
FOR STARTING /[ |
BLOCK 3_ WRITE
| DECTAPE )
! !
READ VOVAGE :
HEADER Subroutine i
{3 BLOCKS) : ; CLEAR ; - -
i EAD STORAGE| i Subroutine
H H PUTBLK
. Subroutine .
Subroutine i RECODE l b
RECODE [ *
. PEADER TP |
v WITE
P! COURTERS | - Yperrape LOGBOOK DATA
. ON DECTAPE
i use weadER |
; BLOCKS 2, 3 FOR
‘ INSTRUCTIONS | .
. 1
| MOVE
P 0] CONVERT CONVERT
| 10 NUMERLC TO EBCDIC ]
‘ mw?ggktm oy EeCIC PLPHA & {To be used for Interval
H | N
i DATA L [ Susmary Data)
3 H
1 Lo
i o 3
FIG. B-1 - FLOW CHART FIG, B-1 - (Continued) F1G. B-1 - {Concluded)

FOR PAPER
TAPE LCAD

_L'[_
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- {(Continued)

DAONF.,
SFARCH,

SEROUT.

DSERHI»
LISN,

CORFE»
XR1M= 18
XR1Pm 12
BLOX,
ALOK ],
BLANKH
TEST»
M7 200,
MTHA0,
Ma,
MTaRARA
LESS,
HMINUSE2,
INT1,
ONE,
FIRST,
NOBLKS,
M2RR2,

COUNT.,
M7774,
MTTT40
M77748,
HOL D,
HOLD»
MAG1T
ACA,
ACH.
ACC,
AGATINT,

TABLE B-I
e
a1l Ta4n?
nIpz S18l
mIey AT
Bajaa  0aan
AIRs 7304
Aalas 1138
‘A1AT  ASI6
‘st1e @112
111 3sen
ip118 7380
a1z asnd
1114 7300
'"11s 5584
;4116 A277
11T GeNn
aiea 7309
laypy  6m32
ipRe €A1
w123 518
A12a £036
‘@125 3153
‘Ftes 5517
m127T 1717
I
AI38 A0l
L3 I3 Lelolo] o]
“BI%E CAnAa
IR T
‘m11a  T2ANM
at3s 7377
el BT T 1)
AT ARRB
‘mian 7S04
e1ay 1776
Ala2 anen
im1a3 77177
0laa  aene
‘atas  Ae6e
A1a6 2222
‘6147  na88
Msp 17174
Atst  ABRa
‘P52 ABG0
RIS AANG
pISa  APRA
B155  antT
10186 6ARD
157 628
3163 400
Al&] 7300
A162 6032
AIRY €834
M&s 3412

HLT n
S4B -1 \
PWAIT

naee

CLA CLL

TAD BLOK

MS I DSERHI
SEROUT

3gan

cLA CLL

J45 1 DONE
€LA CLL

JMP I SEARCH
DSERH

anee

tLa CLL

KCC

KSF

NP -1

KRB

DCA HOLD
WP [ LISN
1777

JUNIT 23 FIELD 8

Ayl H
naan i
noun
aeae
T208
TA77
ees
anne
1504
7776
ANAY
777
o0
2
aaze
XRli=2611
ARG I
7174

acan

oA

AEAB

A0

8217

L1150

208

6400

cLAa CLL
KCC

KRS

bCA 1 ¥R12

/ASCII FOR LESS THAN

TABLE

Aal66
#1567
a7
8171
eiTe
#8173

174
28175
LRI

LPEY)
LY}
aamg
8403
[[L1- 1]
naos
LYY
BanT
N3
B4t
i pa12
fa13
| Ba1a
f41s
fa 16
#2317
L o1
ragy
rY->)
Ban3
aa24
fans
8426
pa2T
23130
i pan
ipa3e
‘na3y
‘B4d4
LR
YR
aa37
Aa4B
faat
Raag
[LLE]
LT

.8 13-

B-I - (Continued)

Tann
1143
1173
373
T390
5455
aeeo

4777
AEBE
7775

soaz
T3ad
43717
TagR
1156
Jest
1157
anse
1160
ans3
1127
nila
1130
33
1152
3151
1150
2152
4194
6an2
1176
3142
1176
3363
1143
3taa
31713
a1y
7300
&117
1132
1153
7658
5234
5257
7300
1173

ZTERO.»
XR1T=
MATTT,.
VigsY.
MINUS3,

AGAIN,

AGAINL.

CLA CLL
TAD ONE
TAD ZERO
DCA ZERO
CLA CLL
JMP 1 DIS
0862

817

{777
wiza

7778
MOL=7481
MUY=T7485
MaA=7501
SHL=T7413
ASR=T7415
LSR=7417
=400

10F

CLA CLL
M5 CLEAN
CLA CLL
TAD ACA
DCA AC
TAD ACB
DCA LINK
TAD ACC
DCA PCREG
TAD CORE
DCA XRl@
TAD BLOK
DCA BLOKI
TAD MT174
DCA M77744
TAD MT774
DCA MTTT4R

AMS5 SEARCH

10F

TAD MINUS3
DCA INT:
TAD MINUS)
DCA BSTART
TAD ONE
DCA FIRST
DCA LZERO
JHS L1ISN
CLA CLL
JMS LISN
TAD BLANK
TAD HOLD
SNA CLA
JMP AGAIN
JMP AGAINA
CLA CLL
TAD ZERC

TABLE B-1 - (Continued)
Qa4 7652 SNA CLA
as46  SA854 JMP AGAINA
aaT 1417 TAD I XR17
faa5A 2153 DCA HOLD
@451 21723 ISZ ZERD
fas52 5257 JMP AGAINAG
®453 5257 JMP AGAINAG
rasa  &AP2  AGAIND, I10F .
f4h5 7300 CLA CLL
nasSée  4llT JMS LIS
B4ST 1153 AGAIN4, TAD HOLD
paca  11an TAD LESS
a6t 71650 SNA CLA
hac2 5266 JMP PUTBLK
B4l 7300 CLA CLL
fasa 4776 JM5 RECODE
Ba6s 5241 JMP AGAIN1

: mak6 23142 PUTBLK., ISZ INTH
AastT 524l WP AGAIN1
#4TH 4346 WS PECWRT
f4T1 1144 TAD FIRST
paAT2 TTIO SPA CLA
aaT3 5301 MP SETUP
4T84 4117 M5 CLEAN

. Ma7sS 2145 15%Z NOBLKS
®aThR 5243 JMP AGAIN1
as7T  Tanz MLT

. AsPG S2TT TP -]
asal 7344 SETUP, CLA CLL
/52 3144 DCA FIRST
fEA3 1146 -TAD M2222
fasfa 1811 BCA XR1l1
ases  1all TAD I XR1l
nSAe @155 AND MAB17T
asn? 3147 DCA COUNT
asia 2411 SETUPL. 15Z XRIt
As11 7389 SETUPZ2, CLA CLL
a5z lall TAD 1 XR1i
fA513 @165 AND MBBLT
as14  Fa21 Mo
f515  T4es MUY
AS16  ROL12 asi2
517 1344 €LA CLL
asa2n 758! MQA
@521 3154 DCA HOLD}
8522 1411 TAD I XR11i
@523 0155 AND MBe17
fA524 1154 TAD HOLD1
as525 1147 TAD COUNT
8526 1147 DCA COUNT
asnt P15l 152 MT7774A
fA530 5311 JMP SETUPZ
AS31 1159 TAD M7774
as532 3151 BCA M7774A
As33

#1672

15Z

MTT14B

1

—

0o
]
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TABLE Bel ~ (Continued)

P TSR sMA

f6BS 5217 JMP ALPHA
PERE  T3ea CLA CLL
8cRT7 1153 14D HOLD
as1a 1323 TAD Mz68
fE1L 7516 SPA

n612 5251 JMP ALPHAD
AE13 7380 CLA CLL
acla 1153 TAD HOLD
2615  13aS TAD M18@
B616 5317 JMP OUT
A617  T3AM  ALPHA, CLA CLL
2620 1153 TAD HOLD
ne21  13aa TAD M381
nE22  T514 SPA

#6823 sa5) JMP ALPHA%
as24 7380 CLA CLL
825 1153 TAD MOLD
aene 1325 TAD M2312
ME27 71500 sMA

8639 523a MP ALPHAJ
8631 7300 CLA CLL
8632 1153 TAD HOLD
8533 SA1T JMP OUT
j0634 7388  ALPHAJ, CLA CLL
lneas 11sa TAD HOLD
(8836 1326 TAD M323
‘@637 TS00 sMA

(0648  524% JMP ALPHAS
lesar 73en €LA CLL
18642 1327 TAD M7
1643 1153 TAD HOLD
'86aa  S317 JMP OUT
:¥645 7343 ALPHAS, CLA CLL
‘Meas 1153 TAD HOLD
‘HEAT 1330 TAD M17
PESM 5317 JMP OUT
‘#651 73AM ALPHA%s CLA CLL
‘9652 1153 TAD HOLD
1#653 1333 TAD COMA
(B65a  Taam Sza
(0655 5268 JMP .43
'#6%6 1734 TAD COM|
.BE&ST 5117 WP OUT
PEER TR cLa CLL
‘661 1335 TAD DASH
8662 153 TAD HOLD
[P663  Taan SZA

o66a 5267 JUP 43
9RES 1336 TAD DASH}
8566 5317 P OUT
PEET 7200 CLA CLL
2674 1337 TAD PERID
aETL 1153 TAD HOLD
8672 _ Ta40 5ZA

/NIMERIC

/A THROUGH I

/J THROUGH R

i

/5 THROUGH Z

e e i

8673
es14a
8818
0676
0677
Aran
ernl
erag
eral
eTea
@125
aTan
nTar
wtie
arii
a1
%713
ar14
ar15
ar16
ar1?
aTen
xi2|
0122
a2l

area

T2

in726
loray
taT38
o131
§n132
a71313
LT
a115
LIRS
8737
"740
aral
araz
0743
aT44
2745
@746
0747
ar5m
ars1
@152
a752
A754
143
a7s6
8757
76
ATl

5876
134¢
5317
7300

"134)

1153
Taah
5345
13a2
5317
1300
1331
1153
7440
5314
1338
5317
Tina
1353
st
3418
7308
Saaa
7506
7528
T477

Tate -

7455
nan7
8317
1540
LD
1584
LB 8- 2]
1583
Plan
1582
2113
7581

fl141

f157
1817
o1aa
Asan
7304
1127
agle
1134
3137

1]

KERL]
R137
5354
1135

3137 .

e ————

M17a
SPACER,
SPACE3,
COMA.
coml,
DASH»
DASH!L,
PERIDs
PERIDI,
SLASHs
SLASHI,
QUESTL»
“3iai,
M1ad.
CLEAN,

CLEAN»

JMP

DCA MTa@0A

TABLE B-I -~ (Concluded)

SN ————

«+3
PERID1
ourt
CLL
SLASH
HOLD

g

CcLL
CORE
XR19
mM72688
74088

i XRi&
MT4304A
CLEAN1
MTAB0

aTe3
@764
2765
aTes

arer

Tilal

3l1a2
1127
Jale
5746

TAD MINUSS |
pCA INT1
TAD CORE
DCA KR1Z
™M [ CLEAN
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TABLE B-II - OPERATING PROCEDURE FOR PAPER-TAPE LOAD PROGRAM

FI—

i The 'ﬁ'a‘ﬁéfwta—;;; “created on the IBM 1130 computer is loaded on the PDP-8/I
Syatems by use of program PAPT,

This program is loaded into core by the system monitor (undarlined letters
.are the systen sonitor responses).

[ESRE—_ R

A.

After typiog CTRL/P, the computer HALTS. The following steps must be takem priori
to starting the program: .

DECTAPE

1.
2,

Paper tapa:

1.
2.

3.

i
5.

6.
7.
s,

s losd }

A DSt PAPT )
sopT-1 ¥
ST =)

tt crRL/P

Put switch to local

Put switch to Write Lock

Presas (+} switch until DECTAPE system tape ruas free
Put switch to OFF '
Remove system tape

Place a Blank DECTAPE Real on the DECTAPE.
Set aelactor switch to UNIT 3

Put ewitch to REMOTE

Set Write Enable Switch

Place Paper Taps in Paper Taps Reader (Free)
Place Address 9600. in switch register

Press Load Addrese
Push Stazrt
After DECTAPE Search is complets {Approx. 5 secouds)

Program HALTS
Set paper tape switch to Start

Paper tspe will now ba loaded

Wien the pspey sape has Leen completely resd the computer will

come to a logical EALT at addrass iﬁ‘?a(ﬁu Momory Euifer ragiiisr

will contain 76023).
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APPENDIX C

DATA CONVERSION AND ANALYSIS PROGRAM

INTRODUCTION

The processor program for digitizing and preparing digital library tapes of
ship stresses and environmental data have been modified from that given in
Reference 2. Early in the processing phase it was determined that some modifi-
cations to the program were needed in order to maintain good production schedule.

The type of data being digitized requires that the data conversion and ana-
lysis effort be operated in a Real-Time environment which is possible through the
use of the Real-Time Programmable Clock. Programming has been done in assembler
language (PAL~D, Programmable Assembler Language for DECtape) to take advantage
of the =hcrtened processing time, to work within the 8K word mewory, and to enable
the use of a single DECtape suxiliary storage unit. Procesaing of data was accom-
plished at a rate-increase factor of 25 over the recorded rate {of 0.3 inches/

second) without requiring starting and stopping of the analogue playback unit.

The analogue signal comes into the A/D unit as three basic signals; the wave-
induced signal, the first.mode signal, and the combined signal. Through the use
of the analogue/digital multiplexer, each signal is digitized individually al-
though the data processing is done simultaneously and continuously within the
processor without the need to stop and start the playback of the analogue signal.

The digitizing actually operates in terms of voltages and all processing within

the computer is on the basis of voltages. This saves core storage since twice
as many words would be necessary if stress units were stored. The specific
program flow chart 1s shown in Figure C-1. All referemces to speeds and con-
version times are in terms of real time 1.e., (for a 30-minute interval). The
speed-up factor of 25 is the maximum speed at which the data can be digitized
and processed due to program and computer limitations. However, slower speeds
can be used by changing one process Instruction and will be discussed further on.

PROGRAM DESCRIPTION

The first 128 locations of the program contsin parameters and the interrupt
service routines. The interrupt system allows for overlap (multi-processing) and
is the means by which the program is controlled.

The program interrupt can be explained as follows. When a large amount of
computing is required, the program should activate an Input/Cutput {1/0) device
(magnetic tape, clock, etc.) and then continue the main program, rather than wait
for the slower I/0 device to become ready to tramsfer data, The program interrupt
facility, when enabled by the program, relieves the main program of the need for
repeated flag checks by allowing the ready status of the I/0 device flags to cause
a program interrupt automatically. When the program interrupt occurs, program




FIG.C-1 - FLOW CHART FOR DATA
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control transfers to a subroutine that determines which device requested the
interrupt and indicates an appropriate service routine.

When an interrupt occurs, the computer automstically branches to location
0000 and stores the last addreas location. Alse the link, accumulator, and
program counter registers (all parts of the Central Processor Unit registers)
are stored off for later reinitialization. Alse, the interrupt capability is
turned off. Next, the interrupt bus is checked to see what device caused the
interrupt. An interrupt can be caused by the Magnetic Tape, Real-Time Clock
or DECtape. An interrupt caused by any other device will not be serviced since
it should not have taken place.

After the interrupt is serviced, the program branches to the dismiss routine
(DIS). This routine re-ensables the interrupt, restores the link, accumulator
and program counter registers and returns to the last address location prior to
the interrupt. This allows for sampling at a fixed rate (by use of the Real-Time
Clock) and the writing of the data onto magnetic tape while handiing the arith-
metic calculations needed to perform the total task.

Location 2008 to 3773 contain the DECtape handler and is the standard routine

as supplied by Digital Equipment Corporation for reading from and writing onto the
DECtape unit.

The program starts at location 0400, (BEGIN), the interrupt enable 1s turned
off and the countera and data storage buffers are cleared and initialized.

The program types "NECTAPE ON 47 TOTAI, NO_. OF VOYACHS=" then waite for the

'k st LA ¥ T il Waaa we LD

user to respond. If the program system tape has not already been removed, it must
be removed, and the proper logbock DECtape mounted before setting the selector
switch to unit 4. The total number of voyages to be run (in decimal: ex. @1)

is entered by the user. After the response, the program halts. The coperator then
pushes CONTINUE on the computer comsole. The program then searches the DECtape
for the initial starting block number, positiors the magnetic tape for writing,

and writes the magnetic-tape label and then halts.

The header information which contains the number of intervals, number of
voyages, 18 et up in a table which controls the ruaming of the program. By
use of the table, the program is told how many intervals there are in a voyage,
which intervals are long intervals, which intervals are to be delated (not
digitized), how many passes of analog tape will be run, etc. This allows the
program to run virtually unmanned, except for data checking, reel mounting, etc.
By inputting in Halts into the table (for certain intervals) the operator may
stop the tape at pre-planned locations. This option is especially valuable if

the operator feels problems may arise at those locations due to analogue tape
difficulties, etc.

A header to be used with part of the Interval Summary data is typed on the
teletype. After this header 1s typed the program halts.

The computer and peripheral equipment (I/0 devices) are now ready to handle
the data conversion phase, After starting the FM analogue tape playback, the
operator then pushes "CONTINUE" on the computer console and the program then
branches to the Calibration (CALIB) routine.
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The calibration subroutine was modified from that given in Reference 2 due i
to the problems which occurred once production was initiated. It was found
that some of the early analogue tape did not contain a l-minute zero calibration :
and some of the zero calibrations were extremely noisy or contained split sig- |
nals. The program now searches for the “aquare-wave" calibration signal only.
The combined signal (Multiplexer Channel 3) is digitized in the A/D converter
and the program scans the digitized signal for the calibration signal,

When a signal is found which looks like the beginning of the calibration
signal, the program tries to find 4 consecutive "square waves" within specified
telerances. (The l-minute calibration signal is defined as a square wave, 3
seconds on, then 3 seconds off for 10 repetitions.) Due to variations in the
pulse used to record the calibration signal, the actual signal may vary consider-
ably in timing from the nominal.

The program accepts a pulse if it is on from 2.0 to 4.0 seconds and off from
2.0 to 4.0 seconds. The total on—off time allowed for each pulse is 4.5 to 6.5
seconds. In addition, when 4 comsecutive signals are found, the total time for
the 4 pulses must fall between 22 and 26 seconds. When this occurs, the program
has found the calibration signal. This method of defining the calibration signal

worked quite well during the production effort.

Whon ¢
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ten points of both the peak and the trough for the 4 cycles (the digitizing rate T
is set at 10 samplings per second). The algebraic difference between the average
peak and average trough readings is used to convert (voltage) to an equivalent

stress, This procedure eliminates problems associated with transients or round-
off created hv filtering of the gquare wave, 'l'l-rln in effect, oi\_rgs a value of

stress for each 2.5 millivolts (i.e., the "least reading" of the A/D) of signal
read.

After the first interval has been digitized, the program checks the parameter
table prior to entering the calibration routine. If the next interval is a long
interval (does not have a calibration signal) the program does not search for a
calibration, instead it loafs for the remainder of the 30 minutes of the previous
record and then starts digitizing the next interval.

During the production phase 1t was determined that some interval calibrations
deviated sufficiently from the above description that difficulties occurred. As
a consequence, only the first calibration in each pass was used to determine a
stress/voltage conversion factor and this was used for all intervals in that pass.

In order to retain 4-place accuracy in the digitized data, all data is re-
tained as voltages until it is written out on magnetic tape in stress umits.
Double precision is used on all arithmetic operations to retain the precision
needed.

After the search for the calibration signal has been completed, the program
calculates an effective mean value for the first 4 minutes of raw data (subroutine
LMEAN). This value is used in defining an effective 'zero crossing” in calculat-
ing peak-to-trough values. Three mean values are calculated, one for wave-induced
(multiplexer channel 1) data, one for first-mode (multiplexer channel 2) data,
and one for the combined signal{multiplexer channel 3). These mean-zero values
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help to eliminate any zero shift due to the electronic equipment. After the
calculation of the effective mean values, the program branches back to the
BEGIN routine. All interrupt flags areé checked and tleared. The interrupt
registers are initialized for storing of accumulator, link, etc., and the

interrupt bus is enabled. Real-Time Processing now begins.

Data are sampled every 100 ms (10 points per second, real time) and the
programmable Real-Time Clock is set to cause an interrupt every 100 ms. This
is done in the CLOCK subroutine. When the clock causes an interrupt, the com
puter program causes a jump to the clock.service routine (SERV). Also, a
counter is incremented each time entrance is made. This allows for the 20
minutes (12,000 samples) of real-time data acquisition. The value "TLIM"
in the clock routine defines the length of time between interrupts {(TLIM/10000
sec.). By changing this value the rate of digitizing can be changed.

The SERV routine re-enables the clock, reads the three multiplexer points

using the READ subroutine, converts the combined digital signal to an equivalent

stress, loads and initializes the magnetic-tape buffer. The mean values found

in the CALIB routine are algebralcally added to the values read on Channel 1
(wave~induced), Channel 2 (first mode) and Channel 3 (combined signal) of the
A/D converter, respectively. This process effectively shifts the average

level of all data to electrical zero. The SERV routine then returns control to
the DISMIS routine,

Upon entering the clock service routine (SERV) the parameter "WHERE" is
checked. 1If it is negative, then data acquisition has exceeded data processing
and the program automatically halts. This means that data is coming in faster
than the arithmetic computation cam handle it. The cause of this would be a
"false" interrupt due to malfunction of the computer or due to the teletype or
a nonprogram-defined I/0 device causing an interrupt.

At the end of the data processing (i.e., calculation of peak-to-trough
stresses, etc.) of each pilece of data, the program goes to Subroutine NOGO.
This routine is simply an endless loop. It essentially causes the computer to
loaf. This uses up all spare time after each piece of data has been processed.
Upon entry into this Subroutine, "WHERE"” 1s set to zero (0). When the clock
causes an Interrupt and WHERE has been checked and found to be zero, the SERV
routine now changes NOGO to a microsecond lag routine instead of an endless loaf
routine, Upon dismissal from the SERV routine, the DISMIS routine which re-
initiglizes the interrupt, branches to NOGO. Upon entry into NOGO, the aub-
routine now causes an automatic branch to AROUND which does the data processing.

The AROUND routine modifies the NOGO routine to make it an endless routine

Th TN wrutdna 48 snmanand af aawvamal coheaes N et d ol ha "l
again. e AROUND routine is composed of several subroutines which do the actual

data processing,

The calculation of peak—to-trough values for wave-induced data (Subroutine
IN) are based on the effective values computed in the SERV routine. There are
two major problems associated with the calculation of peak~to-trough values using
the computer program. The first problem is one of extreme accuracy, and is the
definition of electronic zero. Since each count (2.5 milli-volts) read in the
AfD converter 1s approximately equal to 7 psi, the computer is extremely sensitive
to any type of electronic shift (zero frequency). This is different from the
Probability Analyzer and the previous method of determining peak-to-trough
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stresses. Due to the high degree of computer refinement and accuracy it was
deemed necessary to define electronic zero as a banded zone instead of an
absolute value. This "zero" zone was set at approximately + 40 psi, which is the
equivalent of + 1 count on the Probability Analyzer. The value chosen for the
zone may be changed by changing the value of "LIMSTO" in the program. The width

of the zero zone should be based on the signal-to-noise ratic of the FM analogue
tape .

In searching for a peak, the program checks the new digitized value and com—
pares it with the previous value always saving the largest value. When the new
value passes through "zero", the maximum positive value is stored and a switch is
set. Now the program searches for the algebraically largest negative value (trough)

v thn mamn manmas an &6 sasmahad faw o oaxl T #ln zsawvs_Ldomdsvand datrn aseden
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passes through "zero", the negative value is algebraically added to the pesitive
value to give the peak—to-trough value. This value is then stored in a buffer for
later use. Also, a counter (NUMPKI) is incremented which gives the number of peak-
to-trough values found, This new peak-to~trough value is then compared with any
previous peak-to-trough value and the maximum value is kept in MAXPKT.

The second problem is the minimum peak-to-trough value allowed. Prior to the
storing of the peak-to-trough value it is compared with a minimum allowable (LIMIT)
value. If it is below this value it is ignored and not used. The program can save
a maximum of 500 peak~to-trough values which is well above the range found by
examining previous Probability Analyzer results., After each peak-to-trough value
has been found, it is squared and added to a counter for calculation of the RMS
Peak~to-Trough value for the interval. This method is statistically superior to
the Probability Analyzer method since each value is welghted equally.

The calculation of First-Mode Peak-to-Trough values is done in the MODAL sub-
routine, Again, the effective average value calculated for the first.mode data is

used. A zero zone is used in the same manner as that described for wave-induced
data.

Since interest is only in the apparent number of first-mode "bursts" and the
maximum peak-to-trough value experienced in an interval, the logical method of ana-
lysis 1is slightiy different than that used for the wave-induced data.

The zeroc band is not as critical as that used for the wave induced. However,
the minimum peak-to-trough value chosen (BAND) becomes more important in the ana-
lysis. In the data reduction phase this was set at 600 psi. When this value is ex-
ceeded it initializes a switch which is used to define the start of a burst. When
this occurs the program continues to calculate the peak-to-trough values searching
for a maxdmum value and saning it. The end of a first-mode burst is defined as the
time the peak~to~trough value goes below the minimum value {BAND). Each time a
burst is found, the maximm peak-to-trough value for the present burst is kept and
is uged for the maximm peak-to-trough first cycle (MAXMOD) for the interval. This
concludes the calculation of peak-to-trough values and the data processing of these
values, The program then branches to NOGO to await another interrupt.

The use of the magnetic-tape handler and the merging of logbook data with the
digitized data follows the first-mode determinations. The SERV routine converts the
combined wave-induced and first-mode (multiplexer Channel 3) digitized signal to an
equivalent stress value (in psi units), then loads and jinitializes the magnetic-tape

huuffar Mo O-tranl Adattral macmatds Fana mnan welto Aana shavankar svarv 1.5 ma_
SULIaY. 408 FTUVIACK QLagivé.s WEFSNSLLL v&ape Cah Wiies UGe GOalacuss ovea ¥y L.2 ma,
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In order to write an IBM-compatible tape, capable of being read on a larger com-
puter {(i.e., IBM-360) using a language such as FORTRAN, certain rules wmust be fol-
1wed L] °

Each digitized sample, when converted to strees, occuples two PDP-8/1 words
(24 bits). This data is converted in subroutine MGSET to a 16-bit, 2-byte word
compatible with 9-track magnetic tape format (INTEGER*Z). Under program inter-
rupt, data is loaded into the tape-write buffer and the program returns to the
user. When a magnetic-tape interrupt occurs, the data storage buffer 1s checked
to see if more data needs to be written. Since data is writtem in blocks of 1000
(2000 bytes), the amount of time needed is less than the clock-interrupt pulse
interval. However, at the end of each record (1000 digital points) an Inter-
Record Gap (IRG) is generated. This takes approximately 80 ms. During this time,
data are being converted and stored in the buffer. The clock SERV routine checks
the condition of the magnetic-tape flag and if it is busy, continues on with the
processing. If, however, the digital tape is not busy and there is data in the

tape-vrite buffer, it reinitializes the tape-writse routine (which will cauvee mn
interrupt when done) and continues on processing the data. This takes into ac~
count the times that each piece of data can be written faster than it is read and
also, the times when data 18 coming in faster than it can be written on tape (due
to an IRG, ete.).

At the end of the interval data-processing phase, the program branches to the
ALDONE routine. The analogue tape continues to run and the program utilizes the
remaining time (approximately 7 minutes real time) to complete writing the digi-
tized record, and write the Interval Identification and Interval Summary data
on the digital magnetic tape. This routine disables the interrupt system, writes
the calibration factor (a shift factor which allows for double precisiom arith-
metic while only retaining single.word data), number of peak-to-~trough values,
number of first-mode bursts, RMS stress-~for the wave-induced data, maximum wave-
induced peak-to-trough stress, and maximum first.mode peak-to-trough stress, mean
value of stress for the interval relative to the first interval of the pass, and
the peak-to-trough values on DECtape. These values are written as voltages om
DECtape to conserve storage and are converted to stress units when transferred
to magnetic tepe. Figure C-2 is a schematic of the format for the magnetic tape.

The logbook data 1s read from the DECtape and written on digital tape along
with the Interval Summary data. After the Interval Summary data for each in-
terval is written, Voyage Summary information such as number of wave-induced peak-
to-trough values etc., for the voyage is updated on the DECtape for the voyage.

A check is made to see if this was the last interval in a pass based on informa-
tion contained in the tape Header, If not, the program returns to BEGCIN2 for
processing another interval. If this is the end of a pass the program types out
"END OF PASS X" and halts. The operator then mounts the next analogue record and
pushes CONTINUE on the computer which will cause a branch to BEGIN2, If it is the
end of the voyage, the program reads the voyage logbook data from DECtape and
merges 1t with the Voyage Summary data {voyage wave-induced BMS, etc.) smd wiites
this on digital tape. The program then types "END OF VOYAGE X" and halts. The
operctor will then mount a new voyage tape on the analogue device, push CONTINUE
and the program branches to BEGIN1 which will reinitialize all counters for the
new voyage, All voyages are treated alike within a digital magnetic tape.



TOTAL OF 12 RECORDS, EACH INTERVAL o

TAPE HEADER I INTERVAL DIGITIZED 1 INTERVAL DIGITIZED I 1
500 Bytes R RECORD R RECORD ‘ R R
G 2000 Bytes G 2000 Bytes G G _

INTERVAL I.D. I I
AND SUMMARY R SAME AS ABOVE FOR EACH INTERVAL R

2280 Bytes 6|l G
mm IIDI I . !
AND SUMMARY R SAME AS ABOVE FOR EACH VOYAGE 1]

&oo Bytes G e F
TAPE HEADER

384 Bytes — Logbook Data

116 Bytes - Zero Fill

INTERVAL DATA
- 2000 Bytes —— Data

INTERVAL I.D. AND SUMMARY
256 Bytes - Logbook Data
24 Bytes - Summary Information

2000 Bytes - Peak-to-trough (wave-induced) full word integers.

VOYAGE I.D. AND SUMMARY
376 Bytes - Logbook Data (120 blanks)
24 Bytes ~ Summary Informatiom

FIG. C-2 - DATA TAPE OUTPUT FORMAT
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When the last voyage to be written on the digital tape has been processed
the computer writes an End-of-File Tape Mark (EOF), rewinds the digital mag-
netic tape, types out "END OF JOB" and halts. The operator removes the digital
tape from the tape drive, removes the write ring, labels the tape and files it.
The DECtape is removed from its unit, labelled and filed for later use. This
completes the writing of a digital magnetic tape.

To continue processing of further voyages, all that is needed is a new
digital magnetic tape, a DECtape with logbook information and the new analogue
tape. The program is. restarted by pressing CONTINUE on the computer console. It
automatically branches back to location 4008 for complete reinitialization of the
program.

Useful during production processing was the diagnostic portion of the program
which helped identify where problems occurred. This has been eliminated by the
use of the teletype. During the period where the program is waiting after an
interval calibration signal (or if a long interval, no calibration signal) has
been found, the program prints out part of the previous interval summary informa-
tion on the teletype. This gives the operator a visual display of the production
sequence, This routine occuples part of the second 4K of core (see subroutine
LIST). By checking the interval summary data as it is listed, the operator can
identify any problems which occurred due to malfunction 6f the equipment and/or
data. This saves valuable time in finding errors or procblems when they occur, not
after the total job has been processed.

Table C~I gives the program listing.

OPERATION PROCEDURE

To use the program, a DECtape which contains the logbook data with the necessary
parameters must have been loaded via Program PAPT.

From the system device (DECtape UNIT 8), the program is loaded into memory by
monitor. Actually, because of the size of the program, it has been written as con-
nected programs and must be loaded in two passes. The procedure is as follows:
(underlined items are the system monitor responses):

. TOAD 3

* IN - S: LIST 3

After typing CTRL/P, the computer HALTS. After the computer HALTS, Load
Address 7600, and push START. This brings monitor back into core.
monitor has been initialized it will respond with an .. This sllows the
loading of the second set of programs.
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- 10AD
*_IN SHIP )
% 0PT - 13
=)

T

>

The computer, once again, will HALT. The programs are now in memory. Place the
address $40¢ using the Switch Registers. Push LOAD ADDRESS, then push START,

The message
DECTAPE ON 47 TOTAL NO. OF VOYAGES= will be typed on the typewriter.

The operator must type the number of voyages in decimal (e.g., $#4). After

this is done the computer will HALT. Remove the System DECtape. Place the DEC-
tape containing the logbook information on TC@l unit 4 (similar to the procedure
used in PAPT).

Turn the A/D unit on and allow at least 15 minutes for it to warm up before
running any data.

Place a digital magnetic tape on the magnetic-tape device, Make sure a ring
(vhich allows the system to write on the tape) has been inserted on the back face.
Inastructions for threading the ape are given on the tape device.

After the tape has been threaded properly, turn the magnetic-tape drive ON.
Push the LOAD FORWARD button in. Hold it in wmtil the magnetic tape stops. The
Aluminum foil (Begimming of Tape Mark) strip should be just beyond the READ/WRITE
heads. Push REWIND. This will bring the Aluminum tape strip back befora the
READ/WRITE heads. Make sure the PAPER-TAPE SPACE PUNCH is OFF. Also, make sure
the PAPER-TAPE READ has been set to FREE, The system is now ready to be used.

Fress CONTINUE on the computer. The message
START OF VOYAGE 1

will be printed. Also, a Beader label for the Interval Summary which appears at
the end of each interval will be typed on the typewriter,

The program then HALTS.

By pushing CONTINUE, the computer will now entet the digitizing mode. Before
Pushing CONTINUE, the FM tape should be started. :

At the end of every interval an Ianterval Summary is typed. This serves as a
check on the digitizing progress and a means to see that the proper merging of log-
book and digital data is ta.l_d.ng place.

At the end of every Pass, and/or Voyage, the computer will HALT. This allows
the operator to mount a new FM tape or do whatever is necessary prior to starting

a new pass.
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By pushing CONTINUE, the program will reenter the digitizing phase.

At the end of the last Voyage, the Magnetic tapa will be rewound and & wassage
END OF JOB

will be typed.

Before the program begins its search for the start of an interval, a check is

made in the Header information for special instructions {long interval delete or
halt..

If a halt has been programmed in the progrem through instructions in the Header,
the computer will stop, If the operator wished to skip over a number of invalid
intervals, the analogue tape would be advanced to just before the next interval
to be digitized and the START button pushed on the computer console.

Beside skipping over invalid portions of analogue tape, the HALT instructiom
wmust be used when the number of long snd/ox deletq exceeds the capacity of 40
instructions. The analogue tape must be stopped when the computer stops and the

additiopal instructions entered manually into the computer via tha computer con-
sole. Each instruction conmiate of two 12-bit worda, Tha fivat word identifioca

SRS TLRBLLAVI CRVLARLISLTS WA mw EERE M AW T W W W —— i

voyage number and pass number (e.g., voyage 2, pass 3 would be 0023). The second
word defines the three imstructions (HALT = 1000, LONG = 2000, DELETE = 4000) plus
the interval number in octal, (e.g., to delete interval 25 (octal 31) of voyage 2,
pass 3, the two—word instruction would be 0023 4031). These instructions are

placed in fields 7025.through 7144_.. Care must be taken to record the address in

the program coumter 8d that the prggrm can be restarted at the proper loesation
after adding the new instructions.
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«OPT-
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*
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“OPT-T

A
MG

aca
ACHR
Aans
ACCERT
ACEPT
ACEPT2
ADCC
ADT
ADRB
ADSC
ADSF
AGANT
AGAN LA
AGN
ALDONE
ALDON
ALDONZ
ALDOMI
aLnNgNS
AQK
ARNUND
asw

Al

o)1

B
BACKFR
BAVD
BAND]
BON
BEGIN
BEGIN]
VEGINZ
BEGINA
mex
TR.O¥
EW
BITHNEG
BTEPOS
BUFFPT
AUFP
BUFL
CALIR
CALTSA
CALIR]
CALIRA
faLTRS
CAL IR
CAL1RT
CALIRR
LALIRY
CALSIG
cal.vaL

alae
ARGE
a4z
4143
4144
53926
5643
5655
6541]
6532
6534
6542
6531
5073
5052
24
aTay
3115
3209
37231
324l
2224
aten
T4£15
5761
1166
alal
3532
giz2
1588
2718
2apt
243l
@440
2aan
aAq62
Q@es3
2713
1a37
tea2
eaT4q
a121
2718
2008
2075
2186
eage
2733
2137
2071
2017
2510
2270
4221

cam
CANDt
caND2
GCEC
COFF
CCLOK
CCLOK L
cCLOK2
CECI
CEIL
CHAL 1
CHAN
CHAND
CHARAC
CHARI
CHAR2
CHAR3
CHARA
CHARS
CAECKE
CHNG
CHNG3
CLEAN 1
CLENUP
CLEN1
CLENZ
CLOCHK
CLOK
COMBIN
£NRADD
CORADIL
CORADZ
CORAD3
COUNT
CRCA
CRLF
CSCF
c1
C1202
cz
caens
DRTAF
DaTl
DALK
oCan
DCINT
OCRET
DECRED
DECTAR
DEC1
DELETE
DER
DGET
GR
DIFF

7621
az79
4204
6136
6132
2227
2254
2211
6337
6137
2124
ezea
2142
5233
56086
5347
4727
5316
s674
sa77
2211
£258
5239
3624
S448
5502
A6R
2422
2¢42
5307
3274
3277
4364
5231
6134
5277
6133
5545
2158
5673
2ita
a11s
5744
@272
2263
#267
2236
4324
2723
3540
4550
8351
g232
az12

4366

DIFF1

4387
DINT easa2
nrs 8166
DISMIS 2643
DIVTWO 3165
™AG 1750
MEAN  S478
2 107 azes
DONE anse
DRET 227
DRI2T BR45
DRIZzAa 2237
DRI1ABC #2672
DSFRE ARY7
NSERKI 2702
NDSTGP  A363
DTRALK 9275
DTEM 227
DTEMP  AZ32
OTENMY  AR22

PEES

®138

e3sy

6766

a3@4

@310

“3ir3

azav
DTURNX @257
DUSADE 1i4al
U 232
™wo 1563
w1l 7427
Twe 1522
nIT @371
e #264
na 2378
pza *Z70
n2aa *2TE
Dia 2266
DIRe @273
DEla A2T4a
n1ega  A333
D7EaM @335
DED 9787
ENDL 4975
END3A 427
EOF 3751
FOFEOF 5815
FOFTYP 5A20
FIRST @la2
FOUR @126
FPA®JF 375¢
Fa3 4126

¥4 2185

F7778
GETY
GET2
GET3
GET4 -
€560
GOGOM
HALT
HALTY
HALT3
HALT4
HEADER
HEDCNT
HICORE
HIDIV
HOLD
HOLDY
HOL D2
HOL D3
H1

H2

165
MG

N
[NMOD
INTCHK
INTNG
[NTNOF
INTN
mTY
IRD
IRG
LIRS
11
{SH
IVR
14s
KEEP
KEEPEH
KEEPM
LA
Kz1%

L
LABEL.
LABEL L
LARGER
LENGTH
LFR
LFW
LM
LIMIT
LIMSYO
LIMST}
LISN
LEMULT

5782
5533
5335
ar14
5837
@713
1284
asea
4565
5125
5118
8175
4546
5726
8141
eees
4544
4545
5144
3181
3162
6705
6734
1298
1236
5841
asze
5768
5143
8538
671@7
8275
67¢1
#3i8
6782
67056
67€3
1136
1122
1336
5226
5227
6847
4322
4657
1126
1354
1636
1634
8152
18a¢
2752
1226
5317
8143

LMEAN 2426
IMEANT 25409
LNEAN2 2541
LMEAN] 2452
LMEANA 2543
LMEANS 2544
LMEANG 2558
EMEANT 2551

LNKMDIV @142

LOAF 22312
LOAFAa potg
LOAFBD 51236
LOAFB] 5262

LOAFER 2311

LOAF1 2416
LOAF2 2324
LOCAF s757
LOCTAP @147
LOCTR1 4355
Lec Stag
LONGA 4685
LONGER 5130

LONGY! aS14
LONG2  asep
LONGS aSe2
LONGE 4566
LONGT 4455
LONGE asap
LOWVOL 2274

Lowvo2 4233

LREAD 1616
LSR 1417
LURT 1684
MAGCNT @131

MAGIRG 1753
MAGIRZ 1754
HMAGUP 1704
MAGUPE 2954
MAGUP1 1642

MAG1 1743
MAGS2 17382
MASK 186
MAYMCD @121
MAXPKT 8116
MAX1 23 $-%]
MAXZ #1154
#MCOM 653

MEAMNMD 2545
MEANSG 3658
MEANE 2145
MEANZ @146
MGSET 1656
MGYRTE 1630
MGWRT] 4214
MINFOR 2141

MINTWO
MO DAL
Mohatl
MGDEL]
MODR 12
MODIN
MOTPOS
MODL
MODN2
MODI
MODa
MODS
MODE
MPAS
MPZ
MP)
MP 2
mM0a
MOL
MILPST
MILT
MULVAL
MUY
MUY
Y
Mast7?
Mpapa
M3777
BB

M1
MIBA
M1BAA
MiBan
M1A20A
Mlgeon
MI1BA
M1BAA
M18R
mige
m2

M2A
M20A
M26R
Mzang
REYY]
M3

M3A
#33e
M318a
1348
MILBA
M3600
M3720
My

Maa

2140
1200
1220

2256

ae72
l1aes
1257
1409
1431
1452
1403
1a¢a

taasz’

5346
4972
474
4952

751"

T421
4283
403g
4264
T4m5
5544
S252
4543
1752
5145
27212
Aica
4763
£724
4564
5133
Sraa
4553
4554
513t
5132
1755
43206
2403
2431 .
4543
5546
2329
2323
2536
2537
2424

. 24925

1641
a3a1
3137
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TABLE C-I - (Continued) TABLE C-1 - (Continued)
'mana  asst | ook geas | SAVE3 “3o7¢ | TESTM T1eey | wmi a0 T T T Navy CONTRACT NO+-NSSC-N@A@GL4-69-C-5161

i MBAAA 485E OKOK 2255 SAVPOS @107 TESTR 1751 WRIK 3430 FUPDATED VERSINN FEB 15, 1971

| MAB 4556 oK) 3854 SCA Ta41 THOUS] 9159 WRPH] 3426 /PROJECT !149~5S5C DIGITIZING SHIP FM
|maea  assT NE LI, SEARCH 2671 THOUS2 @151 WRTS(M 3651 ZANALOG TAPES PROGRAM

MAAGE 4561 OPPMOD 1263 SEROUT 2677 THOUS3 3756 WHT4 3513 7 MULTIPLEXER CHANNEL ASSIGNMENT

Imare  a361 OPESGN 1324 SERV @636 | THOUS4 3757 | WRTS  3Sai FCHANNEL } WAVE INDUCED SIGNAL

'MaTeéa aae2 | oPs tioa SFRVE e@s51 | TIME 2166 | wRT7  3é06 ZCHANNEL 2 15T MODE SiGNAL
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IM589 @537 QUTER @676 SETUPR agan | TRY1 4232 VR L 4343 7 CALIDRATION SIGNAL
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M7TT72 2de@ | PLY3 @173 SLMEAM 2542 | VIS5 3817 z5 3151 {pepa 7Tate SKP #TCO1 DECTAPE UNIT 47 i
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NEWDEC 5621 P10 2154 STATHS 1435 WOMDH 3636 | /INTERRUPT ROUTINE TO HANDLE MAG TAPE i
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TABLE C-1 - {Continued)

1 9200
‘o261
| |2e2
‘Az83
p2es
6285
LELT
aza7
nz1@
o211
az12
0213
€214
az1s
8216
o217
-npan
@221
np2o
p223
azRa
nzes
azP6
r2n7
2238
@23t

D232
3233
2234
BR3s
n236
azI?
@240
aral
waz
eza3
n2a4

eean
L3371
teee
3286
T281i
5218
aaon
4371
1262
izay
Tead
4232
3208
4232
3239
4232
LARAS
1236
3277
A763
4232
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S3aa
Lol
Lalelel )
3606

2
1506
2208
5632
@87
t27e
LRe6
[ R %1
1258
I6EY
ann3

DTXA=6764 /XOR AC TO STATUS A Bean
DTRE=6772 /READ STATUS B d24¢
DICA=CTRE /CLEAR STATUL A @zgar
DTRANETS ] /READ STATUS n 0258
DTLA=6TEE ZLOAD STATUS R (CLEAR AND XOR) 6251
DTLB=6774 JLOAD STATUS B esse
DTSFu&?71 /5K1P ON TCE&1 FLAGS gasa
Riz8, @ /READ 126 WORDS ar54
JHMS DWAIT FWAIT IF HDTION IS ON 3265

TAD R128 8256

bca wige s

‘CLA IAC /SET TO WRITE azen

JMP DGR-2 ga6!

w128, -] /WRITE 12B WORDS o262
JMS DWAIT /VALT IF MOTION IS ON || g6

TAD DRI2BC /DR128 jjo264

DCA DRET /READ WRITE RETURN AFTER SEARCH M Ozes

DGR, CLA CHa 30266
JM5 LGET U LY

DCA R12E /FIRST CORE LOCATION=-1 OF TRANSFER @278

M5 DGET 27}

DCAh DUF, FUNIT AND FILELD eare

M5 DGET e270

CEGR LG 7 =HUMBERQF BUBCKS TO BE TRANSFERRAYITA

TAD DCRET - fonTs

DCA DSERMH anTe

bCa DSTOP /DON'T STOP TRANSPORT AFTER SEAFCH €077

M5 DGET fGET BLOCK NO. 8330

DCA DTIM /AND STORE fndy

JMP DTS} /INITIATE SEARCH jeare

DRET, e /DR128 IF WAITE, OR DR126+1 IF REARMIGA
DUF » L] FUNIT AND FIELD T%GEH
J4P I WIRS P38

DTEMP., rlec
DTEMX., paay
DGET, 8 /PICK UP ARGUMENTS erio
TAD [ V128 8311

152 w125 aiie

JEP 1 DGET 8313

DCRET, DRET 8314
DR128, TAD D26 /VRITE (NOT READY. (40-20) ALk
TAD D2@ FREADs CANCEL SEARGH (20+18) @3th

DTXA /SET FUNCTION @317

TAD RiZB /18T CORE LOC.-1 OF TRANSFER esan

DCA I DCAA /TO 1755(CA) a3zl
152 MCOM FPOINT IN1ERRUFT RETURY TO DATA e

"#TC@I SUB-ROUTINES

TABLE C-T1 - (Continued)

TREV. TrET

GIEA
E2RS
ae6y
SL66
52323
€77
T710
5351
22485
524%
1276
IF70
s52u%
@4z37
775%
77%4
peas
an3a
fA2sl
eneEn
aeoe
nz215
PELE]
IR
eous
[yl
sooe
3271
4371
1287
3353
1272
3663
1267
3853
1en
1277
3237
t632
@333

1274

6166
&4
feue
6501

Q32

CHI2T.

DiNT,

DTURNX:

DR1268C,
DCARS
ics
DNCE
DO,
DCINTS.
Dty
DYFM,
DRLK,
LG,
NE S A,
L) S
DRAs.
DSERH.

nTS2

DTXA
ThD DT6RS
I'CA [ DVWC
B L OIS
J4P DT33A
LTHE
SPA
JP
I52
Dl
TAD

cLi
DER
NCE
DRIET
Da&A
TAD N&CA
P DRIZ2T
DRIAK
TISE

Ti54

]

a2

DINT=1

217}

#

DTBLK
408
Gla
e
eee
k51
DCA
g
TAD

DTEM
DWEIT
DTLUINX
DCA D3ITOR
T4l DELK
DCA 1 NCAan
TAD DCINT
DCR MCOM
chA 1A

TaAN PEERH
NCA TTEMP
TAD 1 DTEMP
AND DTEPa
TAD D&l4
DA
DTLR
5%
10N

P T QTF*P N

" /SEND HEAD GR WRITE

/SET WORD CNOUNT FOR 1 PAGE
/=128 TD T754 <WC)
FEALT

/READ STATUS B

7ERFOE FLAG

/COUNT ELOCHKS

FCONTINUE CPERATION

/COMPLEMENT MOTION AND UIRECTION

JPOINTER TO CURRFNT ADDRESS
/POIMTER TO WOPD COUNT

-6E-

/HGLDS REQUIRED BLK NO.

/CHANGE DIRECTION

/REVERSE, GO, SFARCH TNTERRUPT ENAEL
FRLOCA MGMBLH LEPUSTTED HERE BY CONT
SJCHANGE STOE/GO

/S$TORE BLOCK NO
/5TOP THANSPORT AFTER SEARCH
ADTRLK TO 7755 (CA)

A0INT-
/INTERRUPT RETURN

#/DRET

ZFICK UP UNIT NUMBER

/SET TO SCARCH:NOMMAL, REVERSE
FLOAE STATUS A

/FIFLD @

JENATGLE INTERRIET :
ALIF+ 1. RETULN S0 pSFR . '



TABLE C-I
|o323 6772
lasza 7086
‘daas 771e
1 @326 52587
S8327 6772
L0330 7710
@331 5351
‘@332 6161
(@333 7806
@334 Tops
8335 7608

0336 127s

2337 7041

2348 1271

P34at1  tasa

8342 5357

' @3a3  Te4d
8344 7420

8345 70l

0346 7620

B3a7 1273

8350 5245

2351 6761

8352 9276

P353 1370

B3%a 6764

#3555 &772

8356 55130
@351 7623
‘BB 5245
8361 1677

8262 3277

‘@163 o0eoe
(0364 6764
@365 1238
2366 677a

8367 5677

2378  @ae2

‘#3711 pren
2372 6761

8373 676
@a37H @276

8375 7648

9376 5372

5771

8377

- (Continued)
DTS34, DTRRB
RTL
SPA CLA
JMP DTURNYX
DYRR
SFa CLA
JMP DER
BDTRA
RTL
RTL
7602
TAD DTBLK
CMA 1AC
TAD DTEM
sSNA
JHMP DTFIND
tMA I1AC
SNL,
T1AC
SNL CLA
TAD DaQd
JMP DR127
DTRA
AND D2oa
TAD D2
oTXA
DTRA
JMP I DTERR
DTFIND, SNL CLA
JYMP DR127
TAD | DSERH
DCA DSERH
NSTNR, -]
DTXA
TAD DUF
PTLRA
. JMP I DSERH
ne, 2
TAITs ]
DTRA
DTRA
AND D2o@
STA CLA
JMP -4
JMP I DWVAIT
P ISE+4DA
CCFF=6132
CCEC=513¢
CFCI=6137
LSCFm6133
CRCA=6134
CEIL=6137
ADCCe6541

DrI0a6,

D608,

DTURN,

DER,

/READ STATUS B .
/LOOK AT BIT 2 i
/END ZONE? !
/YES (MOTION BITw@), TURN

/ERROR FLAG BIT o=) |

/FOR-REV STATUS (BIT 3) IN LINK
/GROUP 2 CLA

/LINK COMP. [F REQUIRED BLH NO.
/15 BIGGER I.E. MUST GO FORWARD
/FOUND BLOCK CHECK DIRECTION

/G0 2 MORE BLOCKS BEFORE TURNING -

/TURN IF HERE
/XOR TO A STATUS AND DISMIS
/ERROR ROUTINE, READ STATUS A
/STOP TAPE IF RUNNINGs $-E.
/DON'T CLEAR ERRORS BIT

SET
10=1

/ERROR STATUS B

/TEST DIRECTION

/DONT TURN YFET, STILL IN REVFRSE
/DRET:, GET COMPLETION HKETURN

4#SINCE MOTION IS FORWARD

JEITHER @ (NOP) OR TAD D2An (STOP) '
#CLEAR FLAG

/SET MEMORY FlELED
ZEXIT TO COMPLETION RETURN

FWAIT FOR NO MOTION

ZI0OR STATUS a

/AGAIN, IN CASE MOTION BIT
/WAS & DUE TU END ZONE

#/ REAL
FSTIME
/CLOCK
7/ SYMBOL.
/TARLE

ZANALNG ;

TABLE C-I - {Continued)

ADSCe854%

ADSFR653)
1 ADCY= 6532
! ADRB= 6534
| Bae0  cae2 10F
;941 7308 BEGIN, CLA CLL
| 8482 1170 TAD RELOK
_eaBd 3171 DCA RBLOKI1
L 0a04 1062 TAD BLCK
Qags 3063 DCA BLOK
19486 3348 DCA DEC!
. @407 3717 DCA VOYND
‘@418 1341 TAD SET1
Rayl 3176 DCA SET2
‘BalR  471s JMS START
18413 7402 MLT
Bala  saa2 TCF
Bais 4772 M5 SEARCH
B4l se32 Kee
sa17 6132 CCFF
g4aze 4773 MS' LWRT
@42l 6703 s
gag2 s522) L |
Ba23 4712 M5 LAREL
gaza 7300 CLA CLL
\8a25 3771 DCA VYCNT
(Baé  aT70 JM5 SETUP]
8427  je6@ TAD ONE
19438  33aa DCA DEC!
843l 4767 BEGINY, JMS SETUP2
‘a3z 4766 M5 VOYHED
‘@433 6212 CIF+10
iR434  asTs M5 I HEADER
'B435 6201 CDF+89
@436 6202 CIF+p@
‘8437 Tuapz HLT
84420 7309 BEGINZ, CLa CLL
Boar  arés M5 INTCHK
0an2 4764 JMS CALIB
@443 7344 BEGINI, CLA CLL
enay 1763 TAT ACA
8445 3866 DCA AC
Quaé 1762 TAD AcCH
B4AT  IB6T DCA L
9453 1761 TAD ACC
eas: 3aTo0 DCA PCRFG
eaS2 1060 TAD ONE
8453  1in2 DCA FIRST
0454 1143 TAD SWT
8455 3104 DCA SWT1
@as6 1193 TAD SVWT
8457 31@5 DCA SWT2
Q46A 1060 TAD ONE
Ba6) 3760 DCA COUNT
G462 3757 DCA MODi}

7 10

/ALLOW TIME TO- MOUNT REEL ON UNIT 4 :

#DIGITAL '
#SYMAOL
/TABLE

/LOAD FORWARD READY TO WRITE

_Ob_




TABLE C-I - (Continued) TABLE C-I' - (Continued)
2461 3756 DCA MOD2 €547 1763
a6a 17185 DCA MOD3 €558 BATE e o — -~
@sss 3754 DCA MODL 0551 6517 [ /SUBROUTINE CLOGK .
BA6E 3753 DCA MODS esse 1185 ’ !
8467 3100 DCA A 9553 1494 /REAL TIME CLOCK ENARLE ROUTINE
®a7@  3te) DCA B 8354 1403 | ese9 0203 CLOCK, #Hona f
@471 2055 DCA WAVEL 8555 1402 | pse) o2 10F
8472 3071 DCA WAVER 8556 1481 | esoz 6132 GCFF
@473 3856 DCA MODEIL 8557 1480 | @s@y 7300 CLA CLL H
eara 3872 DCA MODE1R e568 5231 | espa 12118 TAD TLIM '
@475 3074 DCA BUFFPT @561 alaa [ pses 6137 CEIL /LOAD CLOCK COUNTERsENABLE CLOCK :
Ba76 3187 DCA SAVPOS 2542 a143 |ages 71300 cLA CLL ¢
@17 117 DCA SAPMID #3563 4alaz |eser 6201 10N !
e%es 3377 DCA SUMPHL es6a 2082 |os10 sepe JMP 1 CLOCK /CONNECT CLOCK TO INTERRUPT :
8501 2976 DCA SUMPKH @365 5041 [est) ease  TLIM. BASH /DESIRED COUNT.NOT COMPLIMENT..! SECS
asez 3@73 0DCA VHERE B566 5524 #14 POINTS PER SECONDS FOR 18 KC CLOCK
@523 3116 DCA MAKPKT 8567 4000 #FASTEST SPEED 25.0 sREAL TIME ]
o5ea 3121 DCA MAXMOD 6578  aa80 /1 172 1PS CLOCK SET AT @osa
esas 3ize DCA NUMMOD 0571 4sa2 FUSING 16 BIT WORD ,2 DATA POINTS PER 360 W@
eses 3782 DCA NEGSGN 8372 al2g. ’ : :
Q507 11%1 TAD QUTERR 8573 1604, 7SUBROUTINE READ l
518 3750 OCA QUTER o57a 671! ’
511 1147 TAD LOCTAP 8375 5200 /8MALOG 10 DIGITAL CONVERTER SUBROUTINE
0512 3ptg DCA TAPBUF @576 4623 (w612 onBa AEAD. 3900
o513 114y TAD LOCTAP BSTT aéed| [0613 sep2 10F
esta 23et3 DCA TAPLOC @6ta 1309 CLA CLL
#3515 1113 TAD ZERO eI 6Sat ADCC /CLEAR MULTIPLEXER CHAN ADDR REG !
@ste 313l DCA MAGONT U616 iB6S TAD HOLD /SET ACCUMULATOR TO CHAN ASSIGN :
81T 1787 TAD MAGIRG 617 6582 ADSC /SET UP MULTIPLEXER CHAN H
0520 3746 DCA MAGIRZ 8520 7008 NOP i
9521 t11e TAD PKBUF ps21 18508 NOP '
522 3t1f DCA PKBUFT 622 7a0@ NoP [
9523 1857 TAD SAMP /TOTAL SIZE OF SAMPLE=12032 PT. 0523 7900 NOP ;
528 3MG1 DCA SAMPI i se2a 6532 ADCY /CLEAR AD CONVERTER FLAG
2525 1ila TAD NUMPK /DIGITIZE VOLTAGE 1
9526 3115 DCA NUMPKT 625 6531 ADSF /SKIP IF AD FLAG 15 1
8527 37a% DCA DMAG 2626 5225 P .- '
0532 3744 DCA TESTR 9627 7302 cLA CLL ]
€531 STa3 JMP SERV 838 6534 ADR® /READ AD COVVERTER DUFFER INTO AC i
P532 133% RACKER:s TAD PUTBCK 31 7000 NOP #Cla FUR NEGATIVE CAL SIGNAL i
9533 3759 DCA OUTER 2632  ToeM Nop i
9532 STa2 JMF AROLND 2633 7000 NOP {
P535 5566 PUTRCK. JMP 1 DIS #8632 7180 CLL {
9536 0Q89@ INTL. Q2@ 2635 5612 P 1 READ
0537 781a +5an,  1E14 - s
@54¢  Qem@ OFC1l,  c@ae /CLOCK INTERRUPT SERVICE ROUTINE i
#541 @e¢11l SETI. @eii ‘ ’ {
’ " 1863¢ 71320 SERV.  CLA CLL !
/7 END OF SUBROUTINE ALD iﬁﬁf' 4208 JMS CLOCH H
’ lasan 2073 152 WHERE /1F WHERE »=1,LOSS OF DATA |
8542  oTee @641 5243 JMP DK : §
9543 0636 0642 Tae2 HLT H
losaa 1751 o621 7308 OK. CLA CLL }
igsas 1758 [TV Ry TAD ONF
lesas 1734 0545 373 DCA WHERE
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TABLE C-1 - (Continued)
I 7
/ START CONT HERE
’
4371 1606
437¢  A54n
|a3Ta 23752
aara  ars?
AXTS  37sa
Q{376 ATSD
4377 1638
PAGE 7+8%START NEW PAGE
’ . '
/READ DECTAPE ON NO VOY, PASSES AND INTERVALS
/70 BE DELETED
’
4590 a0ed SETUPL, 8000
azf)l 7T3AB A CLL
AMRE 1346 TAD HEDCNT
2403 3017 DCA XR1T
4404 1347 TAD M7328
44085 3012 BCA TAPBUF
8306 1812 TAD 1 TAPBUF
/40T T30A CLA CLL
aa1g 1777 TAD VY1
4811 @343 AND MOQ17
aa12 Ta2i MeL
4413 7ams "oy
4814 ASL1R Ad1e
a%zls 7701 MOA CLA
4436 3344 BCA HOLD1
/41T 1776 TAD VY2
4420 #3473 AND MP81T
aag1 1344 TAD HOLD]
2522 3355 DCA NOVDY
4423  135% TAD NOVOY
aa2a. 3a17 DCA 1 XRIT
/492% 135A TAD MaA
8426 3351 DCA MAAA
aa27 1Atz TAD I TAPBUF
4430 @343 AND Maa17
aa31 3417 DCA I XR17
8432 1359 TAD Maa
4433 3352 DCA MAAAA
4438 1412 TAD I TAPBUF
14435 8243 AND MBS17
16436 T421 ML,
laaa? 7aes MUY
4840 Q@12 sele
la4a1  TTRI HOA CLA
(anag 3344 DCA HOLDI
A843 1412 TAD 1 TAPBUF
|aaaa n343 AND MBa1T
‘asas  13aa TAD HOLDIL
4446  3al7 DCA I XR17
4547 2352 152 MAAAA

TABLE C-I - {Continued)
A58 523 MMP .=1a
aas1 235} 1SZ MaAn
K258 5227 JHMP .=23
#4453 1356 TAD Ma®
ansa 3357 DCA MadA
4455 1412 LONGT.» TAD 1 TAPBUFP
4456 . 834l AND MB81T
#4457 1342 TAD VYCNT ZCOMPUTED VOYAGE NO ~1
anky 7413 SHL
4861 o092 .1 VOY
4462 2344 DCA HOLD1
AH63 1412 TAD t TAPBUF
4464 S342 AND MAQ1T
/6% 1344 TAD HOLDI
/866 J4i7 DCA I XRi7
A48T 1412 TAD I TAPBUF
4470 9343 AND woo17
aqtl  Taz) MaL
AATE  TADS MUY -
4573 Qdtie ealg
a4T4  TTOL MQA CLA
4475 3344 DCA HOLD]
4476 1412 TAD I TAPBUF
| MATT @343 AND MOB1T
a59e 1344 TAD HOLDI
asP1 344 DCA HDLD1
4502 1412 TAD 1 TAPBUF
4
Z1F INTERVAL WORD A
/ =(a@apr A DELETION
, RO\, A LONG INTERVAL
7 #9811 NOTHING
s
. 14583 33as DCA HOLD2
4502 1345 TAD HOLD2
4505 1360 TAD DELETE
4506 7648 SZA CLA /A DELETION
4587 S314 JMP LONGL .
451 1361 TAD M&30O
4511 1344 TAD HOLD1
4512 3417 DCA 1 XR17
a%13 53648 JUP LONGE
4514 1345 LONGL, TAD HOLD2
4515 1362 TAD LONGS
as5ié6 Téao SLA CLA
4517 5324 JMP HalT
4528 1363 TAD M2808
4521 1344 TAD HOLD1
ASEZ 3417 DCA 1 XR17
4523 %366 JMP LONGS
A584 1345 HALT, TAD HOLDZ
AS2% 1385 TAD HALTI
A%26 T4 SLA CLA
4527 %A JMP NOTIN
4530 1364 TAD M1880

..89-




TABLE C-I -

{Continued)

a61t

‘1223

<. TAD SEf2
4531 13aa TAD HOLDJ 4612 3924 DA SETH
4332 dal7 bca 1 xRi7 a613 1225 TAD M7B21
4533 5364 JMP LONGS a61a  IITE DCA M78A1A
4514  73#@ NOTIN, CLA CLL 2615 1226 TAD MToER
4535 1344 TAD HOLD1 2614 3775 DCA MT003A
4536 3417 DCA 1 XRi7 4617 5774 MP LONGS
4537 5366 MP LONGS 4622 @ARO VOYND, @p8R
4548 7320 LONGS, CLA CLL 4621 9990 PASNO. 92e@
4541 sean MP 1 SETUPA 4622 0089 INTND, 0028
4342 2AA0 VUYCHY, oneo 4623 ALl SET2, #8811  /VI.P1
4543 @817 HEG1T, 8017 a6ea A900 SETI, 8029,
a5aa  eean HOLD. eene 462% 7041 K7001. 1091
4545 0AA® HOLD2. @ced 4626 TOPR K7002. TEOR
4368 6777 HEDCNT. €777 .
XR17w AK17

4547 7222 M7323. 71229
4558 7774 Man, 7774
4555 A@A® Man,  0RG0
4552 WAO9  MaAAA, 0a0A :
4583 7756 MIBA, 7756 o
4354 9204 MidAA, 8000 ©
4555  AeAA NOVOY, @929 !
4556 7738 Mad. 7730
4557 MO0 MaBA,  60@D
456 TaTa DELETE. 7474
4561 4909 M4aRdA, Q060
4562 7455 LONGSs 7455
4563 2000 MPOed. 2AM
4S6a 1078 MI02B. 1890
4S6% 7478 HALTI, 7479
a%s6 2357 LONGS, ISZ MasA
4567 5255 JMP LONGT
asTA 1775 TAD DECI
4571 7708 5MA CLA
4572 8774 MP LONGE
4573 S3aa WMP LONGS
n574 K604
4575 @s4m
4376 5316
45717 53185

PAGE

’

/ABOVE ROUTINE HANDLES 40 DELETIONS AND Oh LONG

/ INTERVALS

7USES 96 DEC OR 142 OCTAL LOCATIONS 7d88-7148

y :
4692 1777 LONG@S TAD DEC)
461 7640 SZA CLA
4602  sgas JMP LONGA
(4683 7841 1AC
lanma 3220 DCA VOYNO
t46A3  TABI LONGAs IAC
4686 3821 DCA PASHD 7PASS |
‘46AT  TAAL 1AC
4519 3age DCA_INTNO /INTERVAL 1
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TABLL C-1

5201
sgaz
5203
5204
5205
5206
5207
5210
5211
5212
3213
Sela
5215
5216
5217
5220
se21
Sgaz
5223
Sg2a
5225

5226
s2e7T
5238
aea1
3222
5233
3234
2235
5236
5237
5240
5241
$242
$242
5244
SRS
S246
3247
5258
5251
5852
5853
S2s4
5255
3256
3257
seee
5261
5262

3264

7302
17177
066
1776
InsT
775
3nTA
3774
a713
4277
1232
e
1230
3231
1a1e
ATT2
2231
5217
4277
4326
36006

ezi2
az1s
7735
2490
7447
$233

2304 -

/aIns
7383
nlz2a
nad1
alza
*3ns
L2
8317
8314
2249
AZ6a
8277
2240
8324
8317
&332
flal
8314
f2an
a6
a3y
8256
[ -2
M7

NEXT.

K218,
K215,
LT
COUNT
MY,

(Continued)

5200 ®ANA  START, ~ 00a8

CLA O
TAD ACA
DCA AC
TAD ACB

-DCA L

TAD ACEC
DCA PCREG

. DCA COMBIN

DCA INTNL
JMS CRLF
TAD CHARAL
DCA LAL
TAD Mé

-DCA COUNT

TAD 1 IRl
M5 TYPE
1SZ COUNT
JMP NEXT
JMS§ CRLF
JMS ACCEPT
JMP 1 START
1R1w 10

-1 14

215

7135

(1113

7447

CHARAC: «

285
02
324
anl
age
3as

317
314
248
264
277
248

az
1=}
3
31a

316
N7
256
248
1T

ZASC11 FOR LF

ZASCII FOR CR

ZASCIL Y-

[ARLE € {Cont fnued}
ALY MM e
E L LT LY L] a4
S2AT AIRe ke
SRTR AT nr
L SR kRE] Eh)]
8272 #Ih) Jal
%273 @3a7 h 13
5274 AAS 3as
5275 9322 a3
5276 @275 e7rs
5277 @ee2 CHLF. Q /CARRIAGE RETURN LINE FEED
5338 7300 CLA CLL
s5¥et  1ge7 TaD X213
53@2 4772 M5 TYPE
5303 1226 TAD K212
53ea AaT72 JuSs TYPE
5385 5677 JMP 1 CRLF
ZROUTINE TO ACCEPT TWO CHARAC

53858 0008 ACCEPT: 0
5307 7380 CLA CLL
5319  a37 JMS LISN
5311 3315 DCA VY1
5312 a&317 JMS L1ISN
5313 3318 DCA VYR
5314 5706 JMP I ACCEPT
%315 9ada VYL, 2ede
5316 B0k0 VY2, .11
5317 8908 LiISN. a ZINPUT READ SUBROUTINL
3328 6031 KSF
5321 5320 JMP e=1
sa3g2 6226 KRB
5323 6046 TLS
5324 694) TSF
5325 5324 P a=1
3326 5717 JqP I LEISN
5327 9¢00 PASHED. 0298
5330 a277 JMS CRLF
5331 13a7 TAD CHARZ
5332 3810 DCA IRI
333} 1348 TAD MPAS
3334 37171 DCA 1
5335 1418 GETE, TAD I IR1
5336 a772 M5 TYPE
3337 211 152 C1
5340 S533% MP GET2
5341 177@ TAD PASNO
5342 1767 TAD M6
5323 a772 JMS TYDE
8344 a277 MS CRLF
5345 8727 JMP 1 PASHED
5346 7763 MPAS, 7163
5347 5347 CHARZ, .
.

a3as Jes 7,
8352 m3le 3ie bl

_29_




TEVRD avl 9Ll lass’
A Shr EILY 985S
™ v BREL SEZSS
B0Ue *QIHAOA OUDE LEes
FdAL 1 dWe S1LS  €£26S
491 Zve9 3ess
T ¥ eBEL 125§
Tet dur LIES 0a%%
5L 1709 Ligs
5L 09  P1iss
UTLIVHYHD ¥ Bdils 2208  3dAl OUER 5166
Se0e TYSW SR  Flss
9088 ‘VIRBLW 0029 Cls
0800 ‘YZ0DLW ©RBB Z1GE
WNSLYA JWC veLs 1156
Y300LH ¥Ia B16C  BIS%
VIeaLW avi EIET 1068
v 1284 9oss
VIBRLH VIa CIEC  5B8E
YSK gVL 71E1  t0sS
VIQOLM avi €1E€1  £oss
T Vi3 °3NG72 BOCL 2oss
BR1DE dWr SLLS  10sS
1M 2evL  Pess
NIGROD voq SOLE  Livd
ELNYIS vdq L3EE  9ivs
3ING qQVl 2991  Sivg)
1181 vog 99LE  wiNS
NG avi #9el  Civs
€lis 251 L3183 2.v%
PR+41D 2829 1Lvs
00+4G0 1029 wivs
0 v 28CL L9vs
1 VIQVEH I SWr SLSY 99ve
o P1ed12 129 S9rS
o DIAMIN SHE YLLY woNg
1 1930 vda TLLE  COVS
dANO avi 8901  B9vs
ONSYd 251 BLLZ 19vs
NG dWC 2UES  OIVS
YO YNS USYL  LSbS
ONSYd avi BLLT 9SS
YT Y8l SSvs
SS¥d 40 AN3 FdALs VIGOLW I avwl 1L  w5vs
- azHSVd SHP ELLY ESvS
Y2B0LM 251 EIEE 2Sws
ININI 9OG viLE 1S
ONLNI WG ILLE PSS
ol 1B0L  Lbys
T v 6oEL  9uyS
2@+422 1089 Shes
@B+ 410 2029 yevs
T v 80CL Couvs
dviva 1 swe ILEY  TEVS
; #l+dld 5139 1wvs
{panutiue)) - -7 378Vl

e

T ¥ fINITD  eecd '
gNIogE due SLLE LCuS]
ONINY 2S1 ILLE  9TWS
TNATD dW Beas mn!mm
¥IJ VNS 259L WEVS
ONINI GY1 9LLT ECYS
v1d 1vBL  ZCVS

V3OOLW I avl 1LY 1EYS
T2 VIO "INVITD BPREL OCVS
8009 'ClUVIS R0ed Llavs

NIWT T AW 269S  YTUS
vATd ¥Oa PLIE SBFE
Bdvi avil EELl  wavs
EA w2 TLIC f£eus
Tdvi aQvi €1V 23S
TeATINN SHr Ly  12¥S
TID ¥I) *SIHVLIS edEL eErs
I 1 JdWe 895 Livs
SNVIN YA 9vIE  9IVS
1NIR vOa sSric Sivs
YA YOa vLIC wiws
EATd vOa €LIE EIws
SLUYLS dWC ¥Ees 2Slvs
f£iyvls 251 iged tivs
1dddng voa viRE Dlvs
VY13 veR IoLL  Lovs
siee 2108 sons

usv SIvi  caws

ITNVIH QVl STt varg

g 1] 12rL cove

BNWAR avi IYIT 2urs
T v1d BDLHEL Tevs
2880 NVAND PUUe VPvS

¢
AYEN SLlL 00981 AE ANTYA MIN SECIAIG INIIOCH/,
: 3DVS AN LUVISeeeswys WV

eriy Lics

Criv 9LES

vrir SLES

293 wics
EVIS cleg!
SI1ss BLES|
SVSS 1LlES¢

tav%e aLes

ovss  L9ES

[.12 VT IS

£t b1 I - [

=14 t2te 2B9ES

SSvdys 1-1y 1€ 19€cs
"4 4 Yoty O9Es

15 eved LSES

St SEY ysEs

407 LIt LI1£8  SSES
eva BYZO WSS

woc TBEe £%€S

(panuijuol} - -3 379vYL



TABLE C-I - (Continued)
5532 3019 DCA
5531 1344 TAD WMOYT :
$532 3348 DCA CI
533 1ai@ GETI,  TAD T IRl
8534 4315 JM5 TYPE
5535 2345 152 ¢t
5536 5333 MP GET1
5537  176% TAD VOYNO
5540 1346 TAD M260
S548 4315 M5 TYPE
S548 4763 M5 CRLF
5543 ST24 JMP [ VOYHED
8544 7760 MUOY. 7760
5545 @068 Cis o0
5546 9260 M263, 0260
SS61  as2e
5562 5600
5563 5277
5560 3651
5565 2642
5566 0536
$567 A624
L57R 5621
5571 9549
572 4621
573 5327
55748 5143
5575 0440
5576  as2z
5STT 8264
PAGE
602 5680 CHARI, «
5581 9323 323 /5
5682 9324 ET 7/ TART
5683 @381 aei
5604 0322 3gp
5605 @3ga 3pa
5608 0240 24¢
5697 @317 317 /BF
5619 9308 3ee
5611 @240 248
s412  a3ze 326 IVOYAGE,
=613 2317 317
5612 0331 EET
15 2341 el
5616 @397 307
5517 8285 aes
5624  P2aR [T

TABLE C-I - ({Continued)
7

/MULT1~DECTAPE ENVIORMENT

7 .
S62) @8R@ NEVDEC. pdee 1
622 7380 CLA CLL :
56231 4777 M5 CRLF !
8624 1272 TAD CHARS ‘
5625 3818 DCA IR1
5626 1272 TAD NUM
5627 3273 DCA C2
5638 1418 NEWDCl. TAD 1 IRI
5631 4776 JMS TYPE i
5632 2273 15z C2
56373 5230 JMP NEWDC1
s632 4243l JMS ACEPT1
5635 7308 CLA CLL i
636 4777 JMS CRLF
5637 7208 CLA CLL
5640 &Q42 TCF
5641 6032 KCC
5642 5621 JMP I NEWDEC
S643 ABAA  ACEPTLs ©
5648 73ee CLA CLL -
8645 a717s JMS LISN
3646 1774 TAD MY
5647 7450 SNA
5650 5255 JMP ACEPTE
S651 7390 CLA CLL
5652 6932 Kce
5653 6042 TEF
5654 5643 JEP I ACEPT1
S65%5 738 ACEPT2, CLA GLL
96556 117a TAD RBELOM
SE5T 3171 DCA RBLOK1 i
5668 1a62 TAD EBELCK !
3661 aN&3 DCA BLOK
862 6A32 KCC
S663 6842 TCF
S654 4773 M5 SEARCH H
S665  AT72 M5 LABEL !
5666 4771 JMS SETUPL ]
5667 7309 CLa CLL I
2670 5643 MP 1 ACEPTI ;
5671 aanag VoYl [.I-1" ]} I
5672  T755 NUM, T15% P
573 @0Aa C2, asea i
674 5674 CHARS. a
5675 @315 a1s
lss76 @317 317 !
5677 2325 ags i
5783 @316 ate :
5701 #3124 384 I
8702 azae zag
5783 @316 316 l
5784 2205 aes

TABLE C-I - (Continued)
5745 @3e7 a7
5706  p240 240
5707 @304 384
5714 ©395 3as
5711 @333 303
5712 @324 324
5713 @381 381
5714 @322 aeo
5715  A3AS5 395
5716 9277 277
5717 @24 240
5724 @@d8 HICORE, 2008
5721 7300 CLA CLL
5722 1356 TAD FPHBUF
5723 3014 DCA REG14
5724 1357 TAD LOCAF
5725 3010 BCA 1RI
5726 1162 TAD TENPTS
5727 315% Dta POINTL
5730 6201 OUTPT2. CDF+00
5731 tal4 TAD 1 REGL4
5732 6211 CDF+18
£733  3a1@ DCA 1 1R}
5734 2155 15 POINT!
5735 5338 JMP OUTPTZ2
5736 1360 TAD INTNOF
5737 361a DCA REG14
57an 1361 TaD Al
874l 3A1A DCA IRI1
5742 1362 TAD F777S
5743  318S DCA POINTI
[5744 6291 DAT1.  CDF+@a
is745  1ai4 TAD I REGlA
5746 62114 CDF+18
5747 3410 DCA 1 IRI
5750 2155 ISZ POINTIL
5751  S344 JMP DATI
5758 6202 CIF+09 X
5753 6201 CDF+00 :
5754  73i0@ €LA CLL
1575% 5729 JMP 1 HICORE
15756 6801 FPKBUF, 60081
;5757 8817 LOCAF, 8617 !
S576@  T216 INTNOFs 7216 !
‘5761 AA3IT Al 23T |
‘%762 7775 F117%s 1775
ISTTL  aapA
is172  a322
'STTI 2671
‘5774 %232
5775 5317
/8176 S51S
$777 5277

TABLE C-1 (Cont.)
PALJ

*OUT-SILIST ’
L
*IN-51L151. 51 DIGLs St DECIs S1VOLM
»

*

L 3

®

*OPT-T

Al 1ees

A2 1311

BUANK 1433

BLANKY taad

BLANKE 1312

Bt 2ATS

caM 7621 1
CHNGF  p2aa

CRLF1 @222

ce 2246

ca 2247

DATA  198R

DATAL 1468

DATAZ 1077

DATAZ 1112

DATAG  1l28

DATAS 1125

DATAG 1136

DATA? 1238

ipatas 1240

iDATL 1204

‘DATZ  1e22

FOCTAL P064

FPKBUF A076

FSWT @112

JFX1L LT |
FXe aatl :
I'rxa Atz ‘
\FALAG @114 i
‘FA268 @113 !
FR3LE 8116 .
JF1A oH65 i
F1B eeT1 :
FLAA  A866 |
iF1eB  noTe

FiaoA  A967 |
[Ftaen pe73 !
IF1000A AATO \
F1RARAR BAT4 :
F2 #0582 !
\FERRAA 8104 !
;Faqe ansa |
F266 0245 i
. Fah LITH ;

...-bg_
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TABLE C-1I
AS67T A24B
ASTR  924P
571 0240
a572 ezan
8573 0240
o574 BP61
#2575 8323
@576 n324
9577 8248
608 2315
850t B317
MRE2 B304
B683 0385
2%ud  v240
86A5 8240
9686 @242
68T B246
P6LtE e240
M1l @326
e612  e3pl
o813 2314
welq 2325
615  J3es
M1é& 8215
AT @212

240
240
240
240
240
261
323
24
2q@
315
37
304
85
248
2ag
249
240
242
s
3@1
314
azs
85
215
212

{Continued)

15T

/MODE

SVALUE

/CRLF

TABLE C-I - {Continued,

1eep
1931
1602
iee3
18%a
1005
1826
1007
1010
1811
1’12
1213
tn1q
1815
1216
1017
182a
1A21
1822
1823
1824
1925
1026
1827
1830
1631
1332
1833
1034
LED
1936
1837
1040
1941
thaz
1243
1044
1245
1246
1947
1850
1051
11052
;1053
;IHSQ
Hass
1956
1257
tese

2038 DATAS

6211
7328
1950
47177
7300
3057
aess
30561
3862
3063
7240
3tz
1855
3115
1192
3183
5716
7300
6211
* 1a77
LTIY
Lale
4775
4114
1110
a1rT
1412
4115
4774
1182
2103
3864
r1a7
4177
1412
3a5e
1412
3053
7300
7421
1952
7458
5277
7413
a9a1
3957
1952
7421

DAT2,

UTPT2,

DATA9.

RMSs

FCONVERTS BINARY NUMIERS TO DECIMAL
/EQUIVALENT FOR DISPLAY ON TFLETYPE

’

F1ELD 1
PAGE
ee00
COF+18
cLa CLL
TAD F2
M5 BLANK
CLA CLL
DCA T1

/HIGH ORDER =@

TABLE C-1
1061 7405
1862 0149
1863 7308
1864 7501
1965 10853
1066 3A53
1867 7aze
1878 5277
‘1011 1262
1072 1853
1973 2953
1872 1185
1975 1857
1876 3@57
1877 7370
1198 1853
1181 7520
1192 53tz
1143 1184
1104 2057
1195 2057
1A 7500
1187 53la
1n1e  teve
1L 2957
1112 3053
1113 7300
1114 1053
1115 ay1s
1116 7300
1117 1esT
1120 1066
121 15i2
1122 5325
1123 2p63
1124 s3ze
1125  1a72
1126 3057
1127 1323
1138 4774
1131 2183
1132 5249
1133 2112
1134 5336
1135 s771
113& 7300
1137 a772
1148 6201
1141 s2az
11a2 5500
172 age2
1173 12398
1174 1444
s 1408
1176 1200

- (Continued)

F96€,

DATAR.

DATA3,

DATAA,

DATAS,

DATASG,

MUY

ala0

/98 DEC

CLA CLL

Maa
TAD
DCA
SNL
JMP
TAD
TAD
CA
TAD
TAD
DCA
CLA
TAD
SMA
JoP
TAD
152
152
SMA
JHMP
TAD
152
DCA
CLA
TAD
M5
CLa
TAD
TAD
5PA
JMP
[y-14
JiP
TAD
DCA
CLA
S
157
JHP
ISZ
JMP
i P
CLA
S5

H3
H3

DATAZ

F96 FOVERFLOW ADD 96+4K
H3

H3

Faa

T!

Tl

/UNDER R@48 DEC

PHINT
FTT75A
DATAY
FSUT
DATAS
DATAT
cLL
CRLF1

CDF+Q@
ClF+00

P

I DaTA

1
=)
h

1




TABLE C-I - ({Continued)

1177 1a3]3
PAGE

120% 7348 DATi»  GLA CLL
1281 1515 TAL 1 INTNF1,
1282 3225 oca Al i
1283 1226 TAD Al
1203 1227 TAD F1700
1205 7Teae SZA CLA
1206  S211 JHP .3
1207 1854 TAD F240
1218 s217 JMP .7
1281 1226 TAD Al
1212 1116 TAD F2368
1213 7sig 5PA
1214 1114 TAD FOigQ
1215 1113 TAD Fa326@
1216 6211 GDF+12
1217 47771 JM5 TYPF
1229 2115 1SZ INTNF1
1221 21@3 ISZ F777%a
1222 s52eg JMP DAT1
1283 1197 TAD FS
1224 aT176 MMS BLANK
1225 s77s JMP DAT2
1226 Q00@ Al 2900
1221 7709 FT7R0, 7700
1238 73¢9 DATAT., CLA CLL
1231 3p6x DCA FOCTAL
1232 7pam S5TA
1233 31e3 DCA FT775A
1234 1107 TAD FS
1235 4776 JM5 BLANK
1236 1412 TAD 1 FX3
1237 3952 BCA HEA
1240 1412 TAD I Fx2
1241 3053 DCA M3
l2ag 1052 TAD H2A
1243 3774 DCA HOLD1
1242 1953 TAD H2
1245 23773 DCA HOLD2
1206 7621 cAM
1247 7300 GCLA CLL
1250 3311 DCA AZ
1881 1452 TAD H2A
1932 71708 5MA CLA
18253 1312 TAD BLANK2
1%a 1312 TAD MSGN
1258 ar1? JMS TYPF
1838  1ase TAD H2a
1857 7100 SMA CLA
19 53} JMP RMS1
181 10 TAD H3
1862  7as0 SNA
1263 2311 15Z ag
1264 7ha) CIA

TABLE C-I - (Continued)

[T¢€5 3653 BEA Ha -7
1266 7001 1AC :
1267 1@s2 TAD H2A °
1270 7aag szA

1271 5275 JHP . +4
1272 1311 TAD A2 |
1273 3ese DCA Hea
1274 s3gs JMP RMS1 -
1275 7eai cla !
1276 1311 TAD A2 :
1277 3052 DCA H2A
1380 530} JE TS !
1381 7388 RMSt, CLa cLL |
1302 1es2 TAD H2a ;
1383 a7z DCA PLY3 |
1304 1¢53 TAD HI

1305 3771 bDCA PLY& |
1306  a770 M5 UYMEAN
1307  Ti02 CLA CLL |
i31e 5767 JMP BRMS |
1311 @oen  az. [T |
1312 7763 BLANK2. 7763 !
1313 @255 MsSGN1., 255

1367 1947

1378 2aAn

1371 2es1

1372 2059

1373 2048

1314 2045

1375  1ez22

1376 1433

1377 @231

TABLE C-I - (Continued)
FAGE
ot
/HANDLES POSITIVE NUMBERS
# ONLY
Fd
la8a o0eee DATAL. oo2e
tagl 3064 DCA FOCTAL
1402 7320 CLA CLIL
1483 1054 TAD FOCTAL
1494 1978 THOUS, TAD FIlI@oA
taas 75109 SPA
1406 5211 JMP HUND
1427 2857 ISE T1
14t 5284 JMP THOUS
1411 1874 HIND. TAD F12300B
lar2 1257 HUNDL, TAD Floda
1413 7514 SPA
1a14 5217 JMP TENS
1ats 2060 I8z T2
tale s52tp JMP HINDI
1417 1A73 TENS, TaAD FigaB
1429 1966 TENSi, TAD FI8A
1a21 71519 sPA
1422 5225 JMP UNITS
1423 2461 ISZ 12
124 5222 JMP TENS]
1425 1872 UNITS, TAD Flen
1426 1862 TAD T4
1427 3062 DCa T4
1439 6211 CDF+1@
1231 7309 CLA CLL
1432 Sénn JMP I DATAL
1433 ea¢@ BLANK, 0220
1434  7@41 Cta
18325  7Ta4%n SNA
1436 5632 JMMP 1 BLANK
1437 3esl BCA H1A
1440 1454 BLANK1. TAD F2ap
1aa1 a777 M5 TYPF
1542 285] 1SZ Hla
1443 5240 JHP BLANK!
laz4 7320 CLA CLL
1445 %633 JHP I BLANK
1448 QB33 PRINT, [£"]-]]
1447 73p0 CLA CLL
14%@ 3875 Dca B1
1451 in62 TAD 15
1452 Taa2 5ZA
1453 8275 P PRINTZ
1454 £a7s 152 B1
1455 1057 Tab T1
1456 7Taae 5Za
14517 %275 JMP PRINT2
1460 2275 IS5Z B}
1441 1262 TAD T2 .

_Lg..




TABLE C-I - (Continued)
1462 7Ta4o SZA
1263 5275 JMP PRINTZ
1284 2815 15Z Bl i
1465 1At TAD T3 |
1866 7448 szA i
1267 5275 JMP PRINTZ
1978 2075 152 Bt ;
1471 a2 TAD T4
1472 7248 ST :
1473 5275 XMP PRINTE |
1474 2@75 1Sz Bl '
1475 738@ PRINTZ, CLA CLL :
1216 7621t caM :
1477 10875 TAD Bl
1508 a233 JMS BLANK
1581 1776 TAD CHNGF -
1sag 3715 DCA TYPF1
1583 1475 TAD BH1 :
1584 7413 SHE. i
1585 eana LY Lo
1586 1335 TAD PRINT&
1587 33ia DcA -+t :
1518 S31a MP .
1511 1263 PRINTA2, TAD TS
512 Q777 JMS5 TYPF
}513 1857 TAD T1
1514 ATIT JMS TYPF
1515 1960 TAD T2
1516 4777 JMS TYPF
1517 1961 TAD T3
1528 a7717 JMS TYPF
1521 1862 TAD T4
1522 ATT7 JMS TYPF
1523 7300 CLA CLL :
1524 1774 TAD NOP1
1525 3775 DCA TYPF1
1526 3457 DcA T1 .
1527 3869 DCA T2 :
1530 3¢61 DCA T3
1531 ans2 DCA Ta H
1532 3963 pca 18 !
1533 70832 NOP i
1534 5646 JMP 1 PRINT
1535 5311 PRINT4. JMP PRINTI
1574  A243
1575 @za2
1576 @244
1577 @23l !
*3058 H
ease  Ane2  F2. ez i
8851 2080 H1A. coan :
‘AB52  BeAe  H2A. ooen ;
MI53  BEAA  H3. 2908
wASa  epa@  F2am, 248 }
®55  agan 1

INTNOF » lN_TNO

TABLE C-1 - {Continued)
2358 @aeT Fl. fPAsT
Aa57 ARAR T, 2004
9268 0088 T, A3aa
A6l AR T3 o288
af6ee 2aRd T4a. 111" ]
BO63 Q028 TS5. aaes
2064 @0Ad FOCTAL, 2008
2865 7771 FlAs 7777
GRE6  TTEE  FlOA. TT66
RO8T 7634 FlQdA» T634
2078 6023 FlesdA, 6030
2371 @@81 Fl1B. 1.1 3
2372 412 Fied fa12
0873 Dlaa FI100B, 2laaq
P3r4q 175¢ FLl@Q8B. 175@
3ATS Pead Bi. |e308
BETS6 620t FPKRUF. 6801
FX2madl]
FXi=0312
9377 R217T LOCAF.0817 /BUFFER FOR PEAK TO TROUGHS
@18@ 7746 F1766. T166
218l Qaee ¥FT766As BRA0
Q1@2 7TTI7S FI7TS5. TT75
2183 #8pa FTT7S5A, 00892
/184 4869 F2A00A, 4050
2185 Agda Fahns 2ana
alaé dPPa Har 111"
21aT 0285 FS» [-11- 1]
8112 0Pes Fé&as [1-1-L.]
@lit @255 MSGN. 255
612 0308 FSWT, [-]-]-0"]
A13I3 0268 FO268, 2260
alla @108 FOle8, @lao
a115 es38 INTNFl, @ece
@118 7429 Falsa, Ta2a
SHL=TR13
ChMeT62]
Mil=Tagl
MUT=7405
MQA=TS81
INTNG= D20

TABLE €-1 - (Concluded)
*2089

2408 @200 VYMEAN, @002

2801 Yana CLA CLL
pag2 3J3zaT DCA HOLDA
2003 1254 TAD VA
enga  Taat Cla

2805 1258 TAD PLYJ
2006 7518 SPA

22aT 5243 WP ZOUT
2018 7657 SNA CLAa
2011 5226 P Zi
eB12 TIc0  Ze.s CLA CLL
2013 12%0 TAD PLY3
2014 3254 TCA VA
15 1251 TAD PLY&
2316 3255 DCA VB
2017 6231 CDF+@3
2028 1245 TAD HOLDI1
2021 3652 DCaA T vYi
2922 1246 TAD HOLD2
2823 23657 DCA I VY2
2e2q 211 CDF+1@
202% S243 JMP XOUT
B2A26 7308 Zl. CLA CLL
28627 1251 TAD PLY4
2038 7417 LSR

2021 P20 [.1-]%1"]

2032  323% DCA HOLDg
2633 1255 TAD VB
2834 Ya1v LSR

2435 ooee 2908

2936 7041 CIa

2937 t12a7 TAD HOLD4
2040 7T7Ti0 SPA CLA
2841 5243 MP ZOUT
2042 5212 JMP Z2
2843 7308 LOUT. cLa GLL
2044 5620 P I VYMEAN
20485 deaE HOLDI, 11507

2245 QRGP KHOLD2, [.2-1-1-]

2347 @439 HOLDAs agaa

258 0P34 PLYI, [-I-1-1]

2051 @89Ad PLYQ» a9de

2452 %46 VYl. 3646

2053 3847 VY2, 647

2054 2242 VA, [0+ ]-1"]

2055 B8oees VB, egeo

L5R=7417

_89_
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APPENDIX D

SUMMARY TAPE AND EDIT PROGRAM

INTRODUCTION

This program was written to provide an editing capability for the digital
data tapes and to provide a capability for creating a full compacted data tape

from up to for nartially fFillad Astra

4 ashnn A Alel POl ciS@ed) LAainTU Vaune

tion of an interval, b) recalculation

tapes. The editing option permits g} dele-

of voyage summary data, c) correction of

interval loghook data, and d) the addition of a voyage identification record at

the beginning of each voyage (as well
the data processing).

Two versions of the program were
are identified by an interval number.
identified by both an interval number

arises because the interval numbering
tion namirq an interval numbher to he

Lian Lo 9 LKL ] rr Al wiel Vima asiaimeswe

as at the end of the voyage as produced in

written. Version I operates when intervals
Version IT operates when intervals must be

and a logbook index number. The'latter case
system used during part of the data acquisi-

used more than once during a voyage. In

Version II, the Delete control cards and the Logbook Data control cards refer to
an interval by both numbers. In all other respects, the programs are similar.

The program listings are given in Tables D-I (for Version I) and D-II (for

Version TI). The flow chart is shown

CARD INPUT

Types of card input

1. "¢ coded contrel card

in Fi gure D=1,

2, "B" coded header card for summary tape

3. "I" coded data tape header card

4. Voyage identification cards

5. "D" coded interval delete card

6. "L" coded logbook data

Order of card input

1. Contrel Card

cards

2. Summary Tape Header Card
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3. Data Tape Header Card
up to 4 4. Voyage Identification Cards
sets - up to 4 sets -~
1 per data|5. Delete Cards¥ 1 per voyage
tape
L6. Logbook Data Cards* J
*Optional
Control Card
Lols. Description
1 e _{0 - no print
5 Print Code —1 - print voyage summary record
10 Number of Data Tapes — up to &
Summary Tape Header Card
Cols, Description
1 “H“
2-10 Tape Identification
11-80 Description
Data Tape Header Card
Cols. Description
1 “T"
2-27 Tape Identificatiom
28-29 Number of Voyages
30-32 Voyage Number
33-35 N Number of Intervals
36-37 Number of Delete Cards
37-38 Number of Sets (4/Set) of Logbook Data Cards
40-49 Same as *
50-59 Same as *
60-69 Same as *
Voyage Identification Cards
1. Two cards per voyage.
2. These are the same cards used to create paper tape {see Appendix
A)-~contains voyage logbook data.
3. Identified by a "V" in Column 78.
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Delete Card (Version I)
Cols. Description
l “Dﬂ
2-4 Voyage Number
5-7 Interval Number
8-10 Interval Number 10 intervals
31-33 Interval Number_J

Interval Logbook Data Cards, (Version I)

Cols. Description

l "L"
2 X =1,2, 3, or &

3-5 Interval Number

6-77 Logbock Data

4th card only through Col. 45

Delete Card (Version II)

Cols. Description

ols. Description
1 I|DI|
2-4 Voyage Number
5-7 Logbook Index Number
8-10 Interval Number |10 tntervals
11-13 Logbook Index Number
14-16 Interval Number
~64 Interval Number
Interval Logbook Data Cards (Version I1)
Cols. Description
1 IILII
2 X =1, 2, 3, or 4
3-5 Logbook Index Number
6-8 Interval Number
9-80 Logbook Data

4th card only through Col, 48

TAPE INPUT/OQUTPUT

The tape used as input are those tapes created using the program given in
Appendix C (see Figure C-2 for tape format). The output tape is similar to the
input with the exception that a Voyage Identification (logbook data only) has
been inserted before the first interval in each voyage. This insertion does not

V.. P T Tlrws

include ¢

he Voyage Summary Data.
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PRINTED OUTPUT (OPTION)

Listing of control cards

Listing of header record

INTERVAL XXX DELETED indicating one interval (XXX) has been deleted.

INTERVAL XXX CHANGED indicating that the logbook data for Interval
X has been changed,

Listing of voyage summary record.

Error messages.

a)

c)

d)

e)

la]
S

h}

CONTROL CARD MISSING
"C" type control card is missing -~ correct and reenter

SUMMARY TAPE HEADER CARD MISSING
"Self -explanatory-—correct and reenter

DATA TAFE :EADER CARD OUT OF SEQUENCE
"T" type header card is missing or out of sequence--correct

i e A e

VOYAGE IDENTIFICATION CARD MISSING
One of the 2 voyage identification cards for a voyage is
missing or out of sequence-—correct and reeanter

VOYAGE NG. ON DELETE CARD INCORRECT
Voyage number on delete card does not match the appropriate
voyage number on the data tape header card——correct and reenter

INTERVAL LOGBOOK DATA CARD MISSING OR OUT QF ORDER
According to count on data tape header card "L" type

logbook data card is missing or out of sequence—=~
correct and reenter

TAPE IDENTIFICATION NOT THE SAME AS CARD IDENT
Self-explanatory
Correct and reenter

VOYAGE SUMMARY RECORD FOR VOYAGE XXX MISSING
Voyage number on voyage summary record does not match voyage
number on data tape header card--correct card and reenter



CONTROL
CARDS

WORK
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DATA
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WORK
\ SPACE
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SUMMARY
TAPE
PROGRAM

]

LIST OF CONTROL CARDS
VOYAGE SUMMARIES
EDITING MESSAGES

ERROR MESSAGES

—

FIG. D-1 - FLOW CHART FOR SUMMARY TAPE AND EDIT PROGRAM

SUMMARY
TAPE



TABLE D-I - PROGRAM LISTING FOR SUMMARY TAPE AND TABLE D-I - (Continued}
EDIT PROGRAM (VERSION I) ,

Y MSGLEVELa] 14 FORNAT {1 DAT4 TAPE HEADER CARD OUY OF SEQUENCE') SumT !
| #/STEPL EXeC rolrncLo.PAnn.roRh( DE: AP » : 1145 ¥RRTE(10UT, 143 &
R oRTs8voen 00 + NODECK 8Os MAP 1o TIME. 00120400 | _ . — sTop ——— e e A..H_H_.,:Uu:;g;o.
¢ VERSION | SUMTo010 tob Irel - SUMToR8s
< SuwToo20 1START=1END+ 1 ’ : SUNTO5Te
c 1HE SHIP SUMMART TARE PROGRAM CREATES & SUNMARY TAPE SUNT ga38 SEND=TSTART nVOY-1 SnTos8s
< OF VOYAGE ann INTERVAL IKFORMATION FROK SMTO000 B0 o6 J1s1START.IEND o oo Mrosoa'
C ... A MAXINUN OF & DATA TAPES CARD INPUT _ - SUNTO050 1 dvowncatielvovirer - - sunnso: !
[3 INDICATES THe TAPES TO BE READ + THE NG T —SUMTO080 ENTYN CILDSNINTY (KD T T e - foeln~ i
[ OF yOYAGES anD INTERVALS INVOLVED AND SUMTO0TD . 18h IKeIKe] !
e ANY INTERVALS 10 BE OELETED OR TUTTTTTTT sumTeess ’ 1TNVOTY®ITHVOY sHVOY T T
€.. GHANGED . o e suwToO9O _ [ SRITE DATA TAPE HEADER CARD ON WORK FILE
¢ SUMTol0 SRITELINAK*IFILE} TCOOE»1TOENT JNYGYs uvo\'m.nluwm.
L SuNTello_ ! e BEDEL (1) yRLOG (1) 4T m] 44)
BHTEGER®2 LOENT (401 IVOTL (361, TVOY2 {3414 IVOVI(ITs SUMTO120 1€ 4RINT DATs TAPE WEADER CaltD
. u”._u(g-;,,xﬂ,_t.zus-,,,m,(?so,,lmz,"u,, __ sumMTo130 : SRITE(IOUT.17} ICODE+ITOERTINVOY, (INOY () JNINTVLI), l
SION ;:2\"{:: -;l;':;:](l‘;;llx)ﬂiﬂ;-NLQﬁM).lVDVNu‘J-IHTV‘H(}‘). SUMTQlag - :‘gﬁ:;“;';‘-"‘”‘:'hh“ ’ T sumToese T
PINTY (9,10}, IDATA(S00) SumT | 1IH 4R1,2001382,2X,12,2%,4043,2X
FJDATAITO) 4 1LOG (18} +ILOG1 (18] »1L0G2{18) 4 1LOGICION ~— ~ =~ T suu'r:ﬁg ; B0 123 43191 NvoY e PERIDER IR BN LRI :&;:;g: 413
— ~ BIMEWSTON WDATA (5003 ¢ 1TAVE (8} . _SUuTglez 46 . READ VOYAGE OENTIFICATION CARDS SuMTo720_
ATA L€, IN,IT, IV, 08,10 /008 AWs v pa, o 0 o oLy l'lLLITFILLI SUNTO1TO EAD (TN+18) [VOY1+ICOD1+IVOY2, IC0D2 - SUNTOTIO -
HIVOTR, INTYN 2To s .y £ 148t 0 4 * af 4 ' 4
. M 7 e Llevos - SUNTO100 18 FORMAT (36A2,50,A1/733A24A1510K,A1) SUNTOT40
oaTa n-sxnooouoorrnnasnzzrrrnoow.usuuzrrrnnu - . GHECK FOR 1¥+ IN COLUMN 78 o T SumTerse
. BEFINE FILE 9 (200+50¢UsTFILE} _ e o SUMTd1ee Ir(1eo0{-1v1 109,118,109 : SUMTH760
. m,.,; p"_: 15112500 51 ¢ JOUKS : T SUMTE194 i10 Irtrcon2-tv) un.m.uv ’ T T T Skt
_aSK M L 1 _3e9.¥RitEilouTsis L suMTeYse
e |n|_g-| FHT0200 19 FormaTe VOnGS IDENTIFICAYTON CARD MISSYRGT) SURToTe0™
. dENDeD L naTe2tn . Sroe Smlodso
> ItuvoYse SUMTO220 € SRITE VOYAGE CARDS ON OISK  ~~ &~~~ T T T T getesle
L. SuRKeg e e .. SUMTIR30 111 YRITE(INRKX+EFILE) IVOY1s1C001 SUNTS820 ]
| IwRKZ=1S SURTEZIS MRITELIMRKIIFILE) IVOYR2ele€0DZ ~ ~ ~ ~ 77T T 7T T TTTT sumvesan
,.lou'r-b e L BUMTOZe0_ le. . PRINT VOYAGE CARDS SUMTO8)2
T lnes - SUMTDZ50 WRITE[TOUT 451 IVOYL.IVOYZ2 T MR
[ WEAD CONTROL CARD i STOzED 45 'Glm‘l'lHl:-:ﬂzhlxo:uzﬂl Sumtesss ;
READ (IN,]0) TCODE,IPCDE,.NTAPS ” SUMTOR70 < 8EaD DELETE caRD — T T suwToman ]
18 FORMAT(AL,3%, 11 ,4%,11) I SUMTO280__ - R - TRy 1!4.114-213 . o an SUNTO8S0
c EMEEK FOR £aAD CODE So SUMTE290 13 "DCLL-NDEL!JJU T TTT T T unTee6e
o _IF{ICODE-IC). 1004181s100 SUMTCIL_ 4 00 115 Ji2=),ND SUMT0aTH
140 SRITE (10T, 11} SUMTO310 T REab cIne 20V :cout.:m:nﬁt SNT08R0
11 FORMAT [+ CONTROL CARD MISSING®) . BUMT 4324 _ 20 f0RMaT(als1123) SUMT 89D
Svop A T SUMTO330 Irurvov-uo\- (A31) 116s1174008 T T SumMTe90e -
H An SUMMARY TAPE HEADER CARD e e e, BUMTO340 118 ®RITE(IOVT.21) SmMTo%10
10l ﬂnu 1INs16) ICOOE+IDENT JMTEISE 23 FORMAT(+ VCYAUE NO. ON DELETE CARp INCORRECT®) CTTTTT T suktes20
:_]m_uz 1034102 UHT 0360 S _SToP . SUMT 8930
_i": wgmm Th SUNTDIT0 € . TRADuusT COURTFOA WEADER : SUMT 0940
(S SURIARY TAPE WEADER CARD WISSINGtL__ _ . Siwteden i17 mpExsl . SMTO95D
TR 322 IF(INT(XDEX) <0} 118+1214118 - T SUMTa960
16 poﬁ"" (n.:uz. n . _moaTa40d 118 lNTl‘ntlsT.lnToJJl-lJ-INTVNIISTMITOJJI-XHI . HmMTeS78 |
[ PRINT coNTRy c,ao AND SUMMARY TAPE HEADER CARD SUMTE410 I (KOEX=10) 120,121,412 R T SUMT 0980
163 SRITE (TOUTo1S) I TACOE sNTAPS A 1COOE LIDENT ST o2 _ 20 PDER=KDEK <) J— Freliea4
NS FORMAT('10,A1e0K,11,8kel 107 ¢ 1XrAL, 3N rbGART $LMT0420 3 80 Ta 12 $umTrade
© AEaD DATA TAPE CONTROL CARDS, CALGULATE FINAL WEADER SUMT 0ak 0 w ‘RNEIIHRK'WILE' TCO0E , 1YVOY o INT .. BmTiote
£ FECORD AND WRITE CARDS ONTO FILE SUNTQaSO | [ PRINT DELETE CARD ' T SMT1020
o 106 JJ=1.NTAPS - R T T () SRITE(IOUT,22} ICODEsTYVOYINT . - SUNT1030
[ AEAD DATA TApE HEADER CaRD SmMToets : - #2 PORMATUIX,AL,3KsA345Xe10(A34IXD} SUNT1040
AEAD (IN+13). 1coomrnm1.m:.mn_mmmmm_______swmu : - 138 Sowrnug e e e HMTIO30_
IRGEL (11 oNLOG (1) o Il sdt SUNT 0490 TE READ INTERVAL LOG BOOK DATA CARDY SMT 1080
13 EORMATUAL,13A2, 1204 (A3,13,024120) . . _. . WmTospe | - B% lriwosruany 123,123,026 - JumTiene
LHECK FOR CARD CODE ¥T1 HMT051¢ | . 1» NLOGGENLOG (JJ1) ’ . sut1080
IFC1coDE=IT) 105,108,108 | __ . . . ... . suwTDS20 | 00 125 JJ2w1,NLOGG N L SunTiove |

— S
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APPENDIX E

FINAL SUMMARY TAPE PROGRAM

INTRODUCTION

The edited and compacted data tapes (Appendix D} contain the digital records
(12,000 points) necessary to reproduce the recorded signal for each interval.
For use in studies such as those required under the parametric study phase of
the contract, considerable efficiency in tape reading is accomplished by having
a tape which contains only the information required for such studies. (Interval
and Voyage Identification and Summaries). Elimination of the digital records
permitted sll the Interval and Voyage Identification and Summary data from the
25 edited and compacted data tapes to be written on two Final Summary Tapes (one
each containing full-bridge data and half-bridge data). The Final Summary Tape
program (PMST) was written to accomplish this. A maximum of 150 voyages is provided
for in the header record.

The program listing is given in Table E~I and the flow chart is given in
Figure E-1-

CARD INPUT
1. Control Card

2., Final Summary Tape Header Card

Col. Deacription
l llcll )
1 - creation
3 Type Code '[2 - addition
10 Number of Tapes - max, 4

Final Summary Tape Header Card

Col. Description
) 1 “F"
2-80 Header information (description)
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Header Card for Input Data Tapes*

Col. Description
1 "H“
2-80 Header identification and description
*\lso input to summary tape program
PRINTED OUTPUT
1. Control Card
2, 014 Summary Tape Header Record of Additfon Rum
3. Final Summary Tape Header Card
4. Header Card for Each Data Tape
5. New Summary Tape Header FRecord
6. 0ld Voyage Susmary
for each voyage on the 0ld Summary Tape if addition run
7. New Voyage Summary
for each voyage on the data tapes in the order of processing
8. Error Messages

Error Messages

1.

CONTROL, CARD MISSING
"C" type control card missing or out of sequence--correct and
reenter

CONTROL CAKD COL 5 MUST BE 1 OR 2
applies to "C" type control-card correct and reenter
HEADER CARD MLSSING FOR FINAL SUMMARY TAPE

"F" type header card is missing or out of sequence—
correct and reenter

TAPE HEADER CARD MISSING
"H" type header card is missing or out of sequence——correct and
réenter

TAPE HEADER DOES NOT MATCH HEADER CARD XX X

The first 79 bytes of the summary tape header does not match the
data on the respective header card--correct and reenter XX
in the tape header :

TAPE INPUT/QUTPUT

The tape input is that which results from the edited and compacted data

it )

t
tapes (see Appendix D).
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The tape output results from deletion of 12 records (2000 bytes each)
of Interval Data and the resultant compacting of the remaining data.
output 1is:

Tape Header (1400 bytes)

Inter-record Gap (IRG)

Voyage Identification (376 bytes)

IRG

Interval Summary (2280 bytes)

IRG

~—Interval Summaries for remaining intervals
IRG

Voyage Summary (400 bytes)
~—BRepeat 2-9 for each voyage.

CONTROL
CARDS

SUMMARY SUMMAR SUMMARY
TAPE, TAPE TAPE

SUMMARY
TAPE

FINAL
SUMMARY
TAPE
PROGRAM

[

LIST OF CONTROL CARDS
VOYAGE SUMMARIES
ERRDR MESSAGES

1
1
3

FIG. E-1 - FLOW CHART FOR FINAL SUMMARY TAPE PROGRAM

The tape



TABLE E-T -
PROGRAM

PROGRAM LISTING FOR FINAL SUMMARY TAPE

F/STEPY CAEC FORTGLLCWPARM FORT= {HODECK pMAP | 3 TIME4 GO (204010
FIFDRTLSYSIN DD @

r JDﬂ

IICRS'«'UHP[ JOR (5311(”305.'12I--‘-‘CIOIO--"IPETQVClClBOl""""I’ﬁUQIl’-Xlx
TYPRUN=ROLD

7T ¥EGLEVELTT

FsuTROl0

% DIME%S1ON leTﬂZ(ZCli|JDATIU.|129I|¢.DII|’AtS1‘0!

4
[ F5MTOL20
< THE FINAL SUMMARY TAPE SROGRAM CREATES A FINAL SUMMARY FEMTCO3G
TCTTTTTTEPECOF VOVAGE AND INTERVAUTTYFORAVATIUR FADY A FANIMUM ~= "~ FSMT084T
¢ OF & TATA TAPES OF SACXED » EOITED DATA AKD FROM FSMTDO0
4 ANOTHER SUVWARY TAPE [OUTPUT FRCM THIS PROGRAM). FSHTRG60™
4 THE DATA TAPE INPUT [§5 OUTPUT FQOM THE SHIP FSMTOOTO
L PACK AND3 EDIT PROGRAM CARD [NPUT. CARY [APUT IRDICATES MOW FSMYDBED
4 MANY AND WHICH TAPES ASE TD SE 2WAD AND wHETHER FSMTOO9¢
T TTT5 70 FE & CHEFTIOY OF AN ADDITION RUNs THE FESATTICS
i QIGITIZED INTERVAL DATA FSMTO110
T FINAL SUMTARY TAPE, ~ o FIMTD1207
FSM30130

FSMTOLAD

FSH1015Q
L EYLS TV ITAPETLRT
' INTESERSZ IOENT (6039 JCENT (4D s [DATALIGTI A IDATAI3Y) F3MTO180
T~ iRTEGER®? JFILLIZTY - = . "
1 INTEGER=4 PCONE
§ = - InTESERsL csyuTe - - . . .
DATA TCelaal2/ C oty 2"/0l0ATAZ/ZIL®D/4IDATAI/BI%0/ e 1FF N/ F Yy FEMTOLTD
Tt - FSATOYED "
1 DATA 1DATAL/87e 1y
i ICOUnTa? T s e = F5¥10190 7
. ASYMTeeg FLMTOZOD
: KEUMTPu 1L T e FEMTD210
} JTaPSi]ei0 FSMT022Q
JTEPErZToIT FEHISI 38T
I STADE 13 )0t FSMI02a0
; JTAPE(G]al3 S - FEMT0250 -
: ICOUNT»2 FSMTO260
i thes : o - FSMTE2Te
: ToUTes FSMTIOITH
T RERDCONTI0T TIRD CFSMYRITET
© BEADIINGL0) [COYEWPCOTEWNTARS FSMTO200
10 FORMAT (AL s ¥XgAY 4224113 FSMT0Z90
WRITE{IDUT 1160 TCOZE«PCODE4NTAPS FAMTO300
< [F ADDITION QUNa REAN MEAZER IELCRAD FROM LD SUMMARY TARE FSMTO310
1FEICODE.G,1C) S0 TO lo¢ FEM10320
LALERANLU AN Y o y; FSHTOIFT
. 11 Fga;ﬂl' CONTRQL CARD _MISSING') F5MTO340
' sto MYO3
100 JFIPIODELEOLT1) 50 YO i0t :;mg::g
IF(PCODELED,12) GO TO 102 FAMTO3T0
WRITE LIQUT 121 FEMTOI80
I O ATy CONTROT URRD UL S WU T RE T OR T YT FIHTTIVT
i sTOP FSMTOWOC
; 14 FORMATIO1® 3 A1 49X 081 0aX a1 FEMTOLIO
< READ HEACE] RECOWN FROM DLD SUWWARY TAPE FsMToaz0
- 02 READ (OSUVTIPL2S] [DATA}S19ATAZ »1DATAY FSUTOWAS
23 FORMATIGTA242¢184431A21 FSMTOLS
T T T T MR AT RETORY FERTTA&0

NRL‘HDUTASI DH’QMIDATAZQXDA‘IAE

F5MTO45D

TABLE E-I - (Continued)

18 FORMATI® OLD SUMVARY TAPE ADER® /11X 93342/41 FSMTOLED
1 100/100100AkaTa s 2X) 171X 3TR2S #1171 FEMICLYS
IDEXCIDATA (1} FSMTOLBD
A TCCUNT AT X # T FERIDAYE
1SAVE=|DATA2( 1! FSMTOS0C
4 BEAD HEAGER CARD FOR FINAL SUMMARY TARE FSuTOs1D
© 103 READIING13} JCODES([DATALIT 1m1040) FSMTOS20
IFUICODE,EQ.IFF) GO TG 10T "~ ot T FsuT0830
WRITERIOUT. ]9} F5MT054n
IV FCTTAT I T RUADER CART FISSTRG FOR FINAT TOFRARY TAPET] FEMTEES ¢
stoe FSMTOSLE
1 10T WRITEI10UTy23! TCONECIIDATATTT bet=l 4O T TTFSMTO8TO
23 FORMAT(' NEW TAPE HEADER CARD '/1lAsAl+2Kst0AZ} _ FsuTO%80
rc T T READ MEACYW RECURD FROM FACH MINI SUMMARY TAPE ST FSMTOB9D
DD 101 [elWNTAPS FSMIOELDO
FEADTT TSV TOOUE S TENT FIRTUELE
13 FORMETIAYL39A2yA LN __FsMige2o
T ITAPEwSTARELSY ~ 7 77— 7 ot - ) FShT0530
READUITAPE 4261 JOENTWJFILL LSOATALT4RR) $KKNL 43291 A ; FSMTOEAD
T8 FORMATIETAZ 1 129A4] T : F5MT -~
WRITE{IOUT 16} [CODE1DENT FSMTORSD
TE FURRKYTTX ST ZX2GUETF N FSMTOaed
1FEIC05E,ED0 1HY GO TO 106 FSMTOLTO
IS WRITELTOUY LT v . - FoMTOL80
17 FORVAT(! TAPE MEADEM CARD MISSING!} FSMTQE50
Tt sTOR FSHTCTOD
4 ' CWMECK FOR MATCH BETWEEN CARD ARD TAZE HEADER FSMTQTL0
TR T ITY NIRRT T T T ~F! b
LETIDENTE ) o SOLJDENTI )Y GO 'm i0s FELTOTID
WRITEILOUT 48] JDENT FSMTOTAO"
I8 FOHMATI ! TAPE HEADER DOES NOT MATCH HEADER CARD */elXskGA2} FSHTAT30
sTOP N T R T oo FSHTOTA0"
108% CONTAUE FSMTDYTO
TUEXYIJATRITHT FEMTOTES
IDATAZIU-[DATAz(l!o];Ex FEMTD790
JOER=Y s N FSMTGTHS
DO 106 JeislpEx FEMTDA0D |
TDATAZUICOUNT = JORYAL T 1 JBEK4]) FSMTCR10
IDATAPEICOUNT# 1) wJDATAT] 4 JDER4 D) FSMYORZO
TCTOYTR TTEUNT#7 LELACTEED
© 106 JDEERwIDEX+7 F5MT0840
“ 103 CONTINUD FsMT084Q
[3 PRINT HEw SUMMARY TAPE MEADER RECORD FSMTCS6D
. WRITEL{CUT 200 IDATALJIDATAZ,1D4TAS FLMYN8T0
20 FORMATI! NEW SUWMARY TAPE WEMDER!/elZe23A2/ 0 ik edhA2/ 01K ldo2Rn FEMIQARE
H T IV T ICTRG TR s 22T T 71X ITRT? 777 TTFEMYGEVEC
4 WAITE READER RICORO ON NEW SUMMARY TARE - FSMTN900.
i TWRITECNSUMTR 4 2%) TDATALZTDATAZ]2ATAS FaMtonin
! TF(PIORELEULIL) G2 TO 108 FSMTD®28
< READ JLD SUMMARY TAPE AND WR1TE ONTO NEw SUMMARY TAPE FSHTO$3D
! 20 129 1xls1SAVE FSMTOGR0
[ FIAIMOUSTT P 77T TRORTATI VT 9eT FRATORS0
i 21 FORIMATIGuas) FSMTO95 %
| RATTEIRSUTP 2 ¥ LXDATAL L adxd g4 )
[ LDEX= a2 FSMTOR6D
i‘c KCEXalDATE? [LPEX+3} FEMtOwT0
READ AND WATE INTERVAL RECDRDS F5MT0980
T ThYT - FERTEIFS
i KDATA FSMT1010
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APPENDIX F

SUMMARY TAPE CORRECTION PROGRAM

INTRODUCTION

This program (CRCT) was written to incorporate the subroutine RELWND (see
Appendix I) and thus provide capability for correction of the Final Summary Tsapes.
An error in programming of the conversion of (recorded) True Wind Direction te¢ the
required Relative Wind Direction (Appendix A) resulted in some Relative Wind Direc-
tion values to be 180° in error. $Since the punched-paper tapes were created with
the program error, and all the data were subsequently processed from these tapes,
the correction has been made only on the Final Summary Tapes (see Appendix E).

The program listing is given in Table F-I and the flow chart in Figure F-1.
The program reads an uncorrected Final Summary Tape, reads each interval

record, and creates a corrected Final Summary Tape. The description of the RELWND
Subroutine, (Appendix I) gives the details for the correction process.

Input: (1) Final Summary Tape
(to be corrected)

o
=
rt
k]
o]
[nd
”~~
[l
o

nal Summary Tape

{corrected)
(2) Printed butput
A. SUMMARY TAPE HEADER RECORD
B. VOYAGE XXX

voyage number from each
voyage identificsation record

1 2 3 A 5 6 7 &8

F = - w ¥ L]

C. XXX IXX XX XXX X XX X XxXxX

{1) Interval number

Course

—
N
~

(3) Original relative wind direction
{(4) Speed

(5) True Wind Velocity
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{6) Relative wind velocity

(7) 1Indica

(8) Corrected relative wind direction. This message appears
for each interval record.

1 2
D. BLANK XXXX XXXX

(1) true wind velocity

(2) course

This message appears 1if the true wind velocity, course or
relative wind direction are blank in the interval record.

Subroutine:
RELWND - (App. I)

BCNV - Basic Conversion Subroutine available from IBM manual

Form C27-6932-3, Appendix J as added by TNL N27-1313,
July 23, 1969

The BCKV subroutine allows the FORTRAN or Assembler Language GSP user to
change the format of data in storage when the data fs in hexadecimal, integer,
floating point, or EBCDIC E, F, I, or Z formats. The user-specified data 1is
converted to the format requested in the CALL statement, and 1s placed in the
output area desigpated. ¥For information about the use of the various PORTRAN

formats, see the publication IBM System/360 FORTRAN TV Language, Form C28-6515.

LISTING

LR ANfeATAL

}

T1G. F-1. FLOW CHART FOR SUMMARY
TAPE-CORRECTION PROGRAM

FINAL
SUMMARY

TAPE :
{CoRRECTED) /|

N —— —————— e —
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AFPPENDIX G

SUMMARY TAPE LISTING PROGRAM

This program {LIST) was included to provide a capablility to list the data
which appears cn the data tapes. An option is provided to suppress the printing
of the 12,000 points of digitized record and print only Identification and Summary
data for intervals and voyages.

A listing of the program is given in Table G-I,

TARIF -1 = PRACRAM )V TSTTING NAF CHMMADY TADE.1 TCTTMR DANCOAM
PALULL 3Tl PRUURANT Lloltivd UF JUFIMART LAFCT LIS ENG FRUGKRMAFI
//8ILBE EXEC FURTGeLG Pty FORTITROCELK, AAPT . R //oo.rrannol L F
—Le£DeT 5751 DB = —_ Mol Sfrfgfiggpl’k:fﬁg325237:'°‘°"€E”'”"17""‘9'
UiMENSTDN lnEHT(12001-0“’![1200).]“"‘-! . DC‘hlﬂECinbU.BLKS[ZEN-OD“
. Oywrnsion INaTat299)r — - Lo . ”no.rlnsnu DO OUMNY .. o N
. INTEGER 93 DaTA - - I
HEwlng 1 - - P
LIISE
— kD S.Irlels0n
i LUETA{T120 !
. S InEnr(iluo .
K4 «£40 WEARER RECORD
. "ELD[1s101) LATA
| 18l FNaseT(sT42,50144,3142]
_— _=AlTeElAsl)
) Fra=aTiidL}
210z ICATA
182 FOPsai(1n ‘suzf.u.an/.u.ungnuu':ou«dhmVu.:uzun
AALAS TDATALBAT mm e oo e 4
iNUH2 3
Lo 1gh eEgl a1k
HEAD[Lvi06) [(DATA[KK]sKK*12184]
106 FOOMATIIBRAZY — -}
' WRTTELG. 1071 LDATALKS+K>14188) '

18T FORMATI 1ML 4qA2e /2K 4TA2]1L
JJrmEeZeLs _

e FhdMAOATAL AN -

DR 7o MIFL.MNOM

IPfmni-n) Y22.7_

RlTETHe 1)

0p &0 Hvlal2

L B RT3 OATHLI-L!‘leDGUI

HIMIENT WY

9 Jdst
o 5% I>l.Sa
“all-l}®20<]
LENESE
WHITELAs 1230 DATAILI Lo deK]
AFI1-261 THa46030

30 LFL{~ SO) S0.4Ge50

40 =21Tc(py 1]

50 LGHT [hUE

60 COMTINUE

12 FaRaTrin 4 lal6]

ap ) e ik, 14

HEAD(1eZILIDFNH T12I214570)

-a:vrlb. BILIDENTLL)of>0n 41 .

S1Z10sDFuTITIY. 1> &5 TA)

P22ICTDENTII I lx 2145T70)

-~

3

i1
RLAG{ 1 210 I0ENTTENeIx101001
. waltilfs gilILENT{IIeIrls &1
v..(r:m.xa\nDEuTllhb 95¢100)
155 CONTINUE —
6 FORHAT Sotzoa2l)
z Fmamhnnmsn
8

FORMATLIK y+25A8) .
L) ] o ——
LhO

S i
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APPENDIX H

PARAMETRIC -STUDIES PROGRAM

INTRODUCTION

The Parametric-Studies program (PARM) was written to provide the capability
to read the Final Summary tapes and selectively extract data., The program has
been written in as general a form as possible to provide the greatest options for
flexibility. Output can be in the form of printed output, or stored on magnetic
tape for subsequent analysis or dumping on cards. The program dces not include
the capability for analysis directly from magnetic tape output.

GENERAL DESCRIPTION

The program allows the user to specify criteria which each interval must
meet., If these criteria are met, the user may specify a number of different data
fields from the interval record to be provided as output of the program. For
example, the user may request that for every interval which has a Beaufort Sea
State greater than four, he should obtain as ocutput, the Relative Wind Directiom
for that interval, In addition, for every interval which meets his criteria, he
will always obtain the interval identification (tape reference number, interval
number, and legbook index number) as part of the output.

For each run,the user may request up to four criteria for each interval and
up to twelve fields of output (in addition to the criteria field which are alway:
contained in the cutput). The user makes his specific requests om input data
cards-—~one card for each criteria and one card for each output field. In addi-
tion, a run control card is required and a tape-header card is required to iden-
tify the Final Summary Tape to be used.

The system flow chatt is given in Figure H-1 and the detailed flow charts are
given in Figare B-2. The program listing is given in Table H-1,

VARIABLE NAMES

NCOMPS - number of compares to be made—-number of criteria to be met
NPRNTS - number of fields to be punched/printed

ISTUDY - study code
Criteria Card

ITYPE(4) - type of field (I,A,F) to be compared
ICODE(4) - "hit or miss" code
LOCAT{4)} - location of field to be compared

ISTART(A) - start of compare field
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ILEN(4) - length of compare field
ICOND(4) - condition of compare

IVALU(4,12) - actual value to be compared

Print/Punch Card

NLOC{16) - location of print/punch field
INTV(16) - this interval or next
NSTART(16) - start of print/punch field

NLEN(16) - length of print/punch field

Interval Record

NINTRV(288) - next interval information
IVOYGE(256) - voyage identification data
ICOMP(4) ~ storage of integer values for comparing

COMP(4) ~ storage of floating point values for comparing

For summary numbers, have length of 1 and begin at 257,258.,.262
For character compare, only EQ allowed
For floating point compare, EQ not allowed

If large print field is used, must be on last print/punch card of group

f value on compare card, charac are left {fuastified, integer

o ters
and floating point nuwmbers are right justified.

Integer is maximum of 6 digits including sign
Floating point is maximum of 10 digits including sign and decimal point

Character is maximum of 12 characters



INPUT

Data Cards
1. l!c"

2. llsll

3. "P"

4, P

"cll

Hslt
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type Run Control Card
type Compare Card(s)
type Print/Punch Card(s)

type Final Summary Tape Identification Card

type Run Control Card

Col. Description
1l c
5 number of compares (1-4)
9-10 number of print punch cards (1-12)
15 Study Code
type Compare Card
Col, Description
1 S
2 Isinteger

type of fleld A=EBCDIC
F=floating pt.

3 @ keep for a hit
code 1 keep for a miss

4 location of field ﬂﬂinterval

l-voyage
5-7 start of field
8-9 length of field (in bytes)
10-11 type of compare condition

EQ, LE, GE, GT, LT

12-23 value to be compared against (up to 12 Cols.)

4 type 1s left justified

I,F type are right justified

1 is maximum of & characters including sign
F is maximum of 10 characters including

sign

One card required for each compare.



"P" type Print/Punch

Col.

1

2

4-6
7-8
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. Description

P
0 interval
location of field4 1l voyage

® - this interval
1 - next interval

atart of field
length of field

(maximum of 12 except 1 of length 2¢)

One card required for each field to be printed/punched

"F type Final Summary Tape Header Card

Col.
i
2-80

QUTPUT

Cards

Description
F

description

Printed and on magnetic tape are card ilmages

Col.

i

2
3-14
15-17
18-20
21-32
33-44
45-56
57-68

69-80

Description

study code
card in Seriea 1-4
Tape Reference Number
Logbook Index
Interval Number
Field No. 1

Tow 2

" L1} 3



Printed

1.

and
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(1) first four fields on first card are the Sort fields

(left blank if not used)

(2) maximum of 3 of these cards/interval

{3) plus a 4th card if required with a 20 col. print fleld

NOG. OF COMPARES=XX NQ. OF FIELDS TQ PRINT/PUNCH=XX
STUDY CODE=X
information from "C" type control card

COMPARE INFORMATION

(printed from cards)
compare control card listing
PRINT/PUNCH INFORMATION

{printed from cards)

print/punch contrel card listing
TAPE HEADER INFORMATION

(printed from cards)}

printout of tape header control card
SUMMARY TAPE HEADER RECORD

{printed from cards)

printout of spummary tape header record
LISTING OF MAGNETIC TAPE OUTPUT,

one to four lines for each interval which meets criteria, depending
on number of field requested in print/punch cards.

5 of these per line

X X ORI XXAXRX KOOI,
VSR 2 LI S 2 SO —
Srudy Caxd Tape Ref, Log- Intrv. Print /punch output
Code No. Number book  No. fleld
Index

Interval Identification

same as above except print/punch output field is 20 char. and only
one per line--this appears only if a large print/punch field is re-
quested or if the max. no. of fields are requested.

JOB SUCCESSFULLY COMPLETED
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Error Messages

A.

RUN CONTROL CARD MISSING

“C" type control card missing or out of sequence — correct and
reenter

MAX, ALLOWABLE CRITERIA IS 4

more than 4 criteria are requested on Run Control Card -
correct and reenter

MAX. ALLOWABLE PRINT/PUNCH REQUEST IS 12

more than 12 print/punch fields are requested on Run Control
Card ~ correct and reenter

COMPARE CARD MISSING OR QUT OF SEQUENCE
self-explanatory - correct and reenter
PRINT/PUNCH CARD MISSING OR OUT OF SEQUENCE

self-explanatory - correct and reenter - must agree with rumber
of requests on Run Control Card

HEADER CARD DESCRIPTION DOES NOT MATCH TAPE RECORD
description on "F" type header card does not match description
in summary tape header record. Check tape and header card -

correct and reenter

INTEGER COMPARE REQUIRED FOR SUMMARY NO.
if field compared against criteria is a summary number, the typa

of compare must be specified as integer - correct criteria card
and reenter

EQ IS NOT ALLOWED AS A COMPARE CONDITION FOR AN F TYPE NUMBER
self explanatory - correct criteria card and reenter

ONLY EQ IS ALLOWED AS A COMPARE CORDITION FOR AN "A" TYPE COMPARE
self-explanatory ~ correct criterla card and reenter

PRINT FIELD LARGER T:4N 12 MUST BE LAST PRINT/PUNCH CARD ENTERED

check the sequence of print/punch cards and reenter
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PARAMETER
STUDIES
PROGRAM

—

LISTING
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QUTPUT
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FINAL
SUMMARY
TAPE
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FIG. H-1., SYSTEM FLOW CHART FOR PARA-

METRIC-STUDIES PROGRAM

—— e e

IKITIALLZE
T
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DATA

SETUP '

COUNTS
F SORTS
4 PRIRTS

READ COMPARE
CARDS.
AL 10

QAT
READ PRINT/

PUNCH

CARDS

FIG. H-2. DETAIL
FLOW CHART FOR
PARAMETRIC-STUDIES
PROGRAM
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COMPARE
HEADER CARD
AGAINST
HEADER RECORD
CONYERT SET UP
e, F FOR READIHG
NECESSARY o TAPE !
SET UP
COUNT FOR
PRINT[HG
HEADING
!
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H
:
1
H
!
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FIG. H-2 ({(Continued)




GET INTERvAL | INTERVAL VOYAGE 6T AMoTHER s
FIELD OR INTRVL FIELD? 1 VOYAGE COMPARE? MODIFY
FIELD : INDICES ;
(J
SET UP [DENT, FIELDS :
¥OR PRINT/PUNCH
STORE IN (TAPE REF., LOGBOOK TNDEX
COMPARE/ - INTERYAL BO., STUDY KO.)
CONVERSION
FIELD l
INITIALIZE
CARD INDEX
™1

CONVERSION
REQUIRED?

CONVERT
T FLT,
POTHT

CONVERT
T0

-6

INTEGER

MAKE CHARACTER

STRING i

COMPARE f

MAKE MAKE :

} FLT. POINT INTEGER {
COMPARE COMPARE v et FlELD
h i FROM THIS
T 1nrervAL

'

3 GEY FIELD GET FIELD

i FROM NEXY FROM VOYAGE
. INTERVAL RECORD

|

K5lr T EXISTS) (15]

FIG, H-2 - {Continued) FIG. H-2 - (Continued)
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ABLE H-I - (Continued)

90 153 Lia}sl
183 IDIN’ILL!-}M“V(LLI Praeld
PRESARL CDNSARE FIELOS FOR PRINTING PAR¥Z800
1 DO TR TLLAG T PARmi %y
1% LPRINTILL oK=L axK PARVZE60
b6 154 LLel,182 PARMZSTH
134 IPRINTILLIeKRLANK PARMZEED
1222 : -
35" 355 vkt ricouns pankaes
FLRY TS TAITICKET PAHMITTS
C DETEIVINE [F IT 15 A SUMMARY NUMBERWIF YE PARMZT20
TFIMORLLEL256) GO TD 15T - TTRARM2730°
0%2vIR-254 PARMZ 140
CALL SCNVITSIM(RDA) o [TEVPE,I0T48) © — 77 @ " tTTTTIT TI P yEn
CALL BCNVITSUMICIRI ¢ [TEYPG41030T) PARMZT5S -
TFTIIW T T3 1T GO 0 157 FARMZIYRE :
[4 PUT PRINT FIELD 1N A FORMAT PARM2160
TTEMRIIRC, Y » ITEMOALL) e T PARMZTIO
1TEMEIINCa2) = [TENDOL2} FARMZ TS0
TTEMEIIKCII] » JTEYRR{ZYT 777 T o e e e MM
ITEVEIiRGes) » JTEVMSH(I} PARM320D
TTEWF IR ST o TTE™FETEY FA
TEMPI &) PARMZAR0.
- . . - T PARM28307
PARMZE4O
o - T T e i - PARMZE50™
157 LORWILENIXKS PARMZE 50
LEASAE il 1 T-UILLE] PRARZETD
158 JZZelZ+LEFT - PARMZ 80
DO 158 kv l.LDR 7 T ——— - SR ——— T T
356 IPRINTIIIZ4LKL=ITEMPRIXR L PARM2S G0
© 188 1Rwilerz - - FARM2FLE™
€ PAKM2520
TCTTTT T PRLPERE PRINT FIELDS FUN PRINTIRG . PARMZFYS
4 PARM2S40
TZwey - oo - T PARM2ES G
LARGERD PARMIGEC
O 180 KLl UPRNTS PARM28T0
COESRETART LKL} PARM2930
LVTEILTRTERT FARRIVYO
MORwLORSKDR-1 PARM3OOE
- = LEFTs12=LOR - — s I S — TPARMIDIT
< DETERMINE WHETHER PRINT/PUNCH FIELD 15 TN VOYAGE FARMIO2D
je-- © RECORD TR INTERVAL RECORD e ARSI
H IFLALOCIERT4£041) 6O TD 161 PARMICLO
~ GIF FIELT FRUOY INTERVALITHIG UR NEXT PARRITLT
i FFEINTVIRGILED 1! G 1D 162 PARMICEO
il © GET FIELD-FROW THIS TNTERVAL T - i PARMIOTO
' 1163 PARKIORD
e DR ST, 2561 GO TOIRR T T s e m e PARMI0 S0
. B3 163 KLsKDRMIR PARHILCD
H TTEW Rt T TR TS INTERVIRCT PR
1183 1IFeiTFel PARM3120
i -—6010 18D —— — - e— - PARYILI3Q
it GET 3UM FIFLD AND CONVERY TO A1 FORMAT ... PARM3L4O
| 184 £DREEDR-2%B - PARMILSO
i HSUYelSUMIi DR PARY3160
T¥S TXLT BCTVIRSONTITETFER IO 6 1 FARMITTO
CALL SCNVIMSUMyITEME9,1C307) L _PARMILE0

TABLE H-I -

{Continued)

TFUIagan, €,

. PAav)
P PaEais
: TTEX2AL] batTevDa (7 PARMIZOG
\ TIFPF AT ATE T Tov PRI T e —D‘RGJ-Z.IY
i TTEMOALuleTENDY () PaARM1270
: ITEMRAL5) e [TEURR (2} PARS3230
5 TIEXPALE) ] TEVDO {u} PARMIZLY
! Lofrs PARKI2SD

LEFT=5 PARM3 200
C chv—arlfs.: FROM PRRRS 7T
< OM NEXT |ATERVAL IF ET EXI§TS . PARMI 285
162 IF SSORELNEMLE 63 1O 166 ::::':;3?,
JTEMIALT ) aKBLANK et T T T mees PARM3I310
LEFT=11 PAR~ 3329
L] LLLTEERT-2
€0 12 180 PARMIILO
[ SET FIELD FROV NEXT mn’qvar ot T T T BARMAY G
K66 IFIKEYLE, 2583 6D 0 16 PARMAIED
XORTEDA-2%5 . T TrT o eeme e PaaM3IZTL”
MSUMS S UV (XD PARMI3ED

GO 1T I5% 23T
167 treal PARM3L00
T DO 16% RLSKDS,¥DR - - - -t — T TRARMTLLIOT
ITE““A(HFJ-\IHTRV(ELI PARMI&ZO
TR TTE=[TF4T - T T T T T T T ARMA G M0
i Gd TO 183 PARNIL LD
e WL PIELT FRUY VOTALE RECORD PARRILET
16} [1Fse] PARM4 80
DO 169 KE=KDE MR i PARMILTO"
FTEVIAf 17 4e TVOYSTIRLE PARMIGEQ
169 TTF2t1Fey - - T T T e e PARMIA9S
< FUT FIELD [N PROPER PRIKYING POSLTION PARMISOD
T PARMAET T
180 IFILORLLES22! 6O TD 170 PARM3SZO
< USE LARGT PRINT FIELD G e e PARMI5I0 "
IF {SCAE D NPANTS) GO 1O 171 PARMISLG
CWRTIELIOUT 3217 Ce T ST T T T T U RARMB S0
32 FORVATLY PRINY FIELG LARGER THAN 12 MUST &E LAST PRIKT's PARMISEO
' T /oONTH CRRUERTERTDT PARMILTO
570D PARMISED
l T IFIXTLNESIA WO TR 19t ST T pARMYSYOT
171 LEFTe20={ DRk PARM3IG OO

7T RARGSEL TSt ST sioomooa e m s e e B ARMA 610
i D0 °177 Ki=j.12R PARNISZ0

TTr CFR IS TTLEF T o T TTERPRTRLY VRRRTSIT
i 60 1D 1o PRRHIG40

T 192 1Z2efZeLEFT - v omt - - SomoemRmos St SeUTETTC PARMSGSO
E 60 173 KLsl)iDR PARMIBAD_
[ I7Y IPRINTIIZZ4RLISTTEMPACKLT — —  — 777777 - T TUTUTTT T T PARMABTO
1 140 12=12412 PARMILED
. FARFIBYY
e PRINT RECORD AND wRITE OU PARMITOO

© 't LPRKTSERPRNTS FARMITLIO
l IFLLSWERRLWEG. 1Y G TG 152 PARMITLL
: IFHICARDLEQ, 1T 30 TD & T e PARM3TSL
i lrlunc.e.sa.u LEANTSrLPRNT =1 PARMIT20
TIPSV LT T ST TS T8 FPARHITIT
:Flwaws.u.a: 50_TQ 184, PARMITAD
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APPENDIX 1

RELATIVE WIKD DIRECTION CORRECTION SUBRCUTINE

INTRODUCTION

The original data entered in the logbooks permitted several optioms to report
wind direction. The Logbook Preprocessor program (Appendix A) was written to ac-
cept the options and convert all to a single format namely, Relative Wind Direction
(in degrees port or starboard). However, the programming handled incorrectly a
small amount of data with the result that these Wind Directions were in error by
180°. A correct subroutine was written (RELWND) which could be incorporated in any
of the existing programs to correct these data which were in error.

The RELWND subroutine, as listed in Table I-1, makes any necessary adjustment
to the Relative Wind Direction data. Whether the existing value requires correction
or not depends on several other given values (i.e., ship course, ship speed, true
wind speed and relative wind speed). For those cases in which a correction is re-
quired, the corrected value of Belative Wind Direction is obtained by subtracting
the original value from 180° and changing the port "P" designation to starboard

“g" or vice versa. The last two arguments of the subroutine contain the correct
Relative Wind Direction whether a correction was made or not.

The flow chart for the subroutine is shown in Figure I-l.

IRSLT1=1 oD
IRSLTZ#IPTST

NBICA=1?

TRUE
WIND SPEED
BLAN

LANK
INDICATOR?

Y liwers

ICRSE+ [RYWHD J

ITEWP1 =
ICRSE- [RVWND

11Ew) - 1Es
—  melas g

1TEMP1= YES
ITEMPY-360

l .

15ITEWPY 89

FIG. I-1. FLOW CHART FOR RELWND SUBROUTINE
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TABLE I-I - PROGRAM LISTING FOR RELATIVE WIND
CORRECTION SUBROUTINE

P L
SUBROUTINE RELWHOS ICRSEJRVWRD 1 IPTST+SPEED s 1TRWAP W IALWSP 4 TNGICAS RELwQO10
. IRSLT1 2 1RSLT2) RELoeze TABLE I-I - (Concluded)
[ SUBROUTINE 70 CORRECT RELATIVE WIND OIRECTION _ . ... RELDD4g
[ 1CRSE COURSE RELWOOSG
¢ 1RVWND RELAYIVE wikD DIRECTION o . RELWDOSD e
¢ IP1ST © DIRECTION JKOICATCRaP.S20OR SLANK . RELWOQTO e ; : L e s DT
[4 SPEED SHIP SHEED RELWOOBO ; o0 'ro s RELMG5 B0
- TTIqsy TRUT #T 5PTED RELWOUVE T e e e = - RELWGS %0
le 18LusP RELATIVE WIKD SPEED I _ RELWO100 E ,.,-“_,sp RELWOROD
s — U INGICA T INDICATES K SLANK TRUE WIRD SPEED RELWOLLO T8 LU GeTE
P4 IRELTL CORRECTED RELAYIVE WIND SPEED _RELWDL20 . J16  Xe=[RLWSP . RELWDS 2O
¢ - TUTTRSUTY T CORRECTED DIRECTIONTINO[CKTOR RELwD130 : ¥e0 . . - Comh T RELWGESE 1
¢ - RELWOL &G 118 XZeaX-X1 RELWOS4E —
< HELWB1 S Sl Ty e n s e m—memi e e ams s s smees S RELGRARE T O
INTEGER#Z? KPuRSsIASLT2+IPTST o e RELNDLEO. ! WeSORT{XZEaJeYI8#2) RELWOSED =
S TCDMMONY 1SW]T T T RELWOL &Y EFSTEXESTR=T THESPT L1590 T- T} {] 1
DATA KPR521PY 150/ i L hELWOLTO : IFIEPSILLEL1L0) GO TO 302 | _RELWOGSD
= THECK FoR BUARK TRUE WD SPEED ™~ - TTRELMOLIBG - e GO 1O 100 S : RELWO& 90
IFTINDICAL€Q,0} GO TO 181 T _RELwO19D : ExD - o RELWOTOG
TEZ INSLT T TRVWRT RELWEZ00 - SUBRDYTTNE ERRDN TIADOR, IERRETGY — ~— "~ — 7"~ "7 ERRsogic
ﬂsLTz-IPI’sT L . RELWCZ10 PRTEGER®L [TRR, 1A20R EARSOG20
-t e N RELWOZ20 COGTUAC ST LOGyLUGK ERKZIDIS
10} 1ﬂwrsr.£o Py GO TO 103 . T RELWOZ30 - COMUON 15w . EQRS0049
e YEND e JOREESIRVWRD T T T T T o RELWO 240 -- SORTAEOGAZFDE /- — 7T T Tt - eemm eSS S S eaRe 0o 5h
S0 TO 108 RELWOZS0 : “1swl=l ERASOO6D
Uy TP I [CRSEFIRVYWRL RELWOIBT e PAPQR WY TTmUT T m —mm e mmeem —omi—e—— e e = 2 ERRSOOTE
104 TF(ITEYPL.LY.0) GO TO (o5 . ) RELWORTD LOGELOGA ERRSQ020
ST TFLETOVRLLGTAY5%) GO TO 108 T T . . - RELWO280 RETORT “ERNIVYTE
60 T 407 RELWO290 END ERRSD100
T10h ITEMPL=]TEVPL4380 777 T T T : ) RELWG300 e i . . - b R
60 10 107 RELWOILO0 'm.x:n.svsl.tu ] |
TUE TTESPTw [TEET=T5 0 RECWOYZG i1 - - 3
10T TFCE]TEYPLaSES]eANDa( ITEMPLALELRPI )} GO TO 102 RELWORIY I ENTRY MARN .
= IFUITTEMPYMGEa1810 4AND ([TEFFLLEa2691] GO 1O {03 ~ RELW0340 sty TRCGEPOw ims XICOR TRCGUUTT
TFIMTTEMPLaGERO]) ¢ ANDs LITEMPLLLE1T5}1 6O 10 108 RELwO3S0 | EsD ERRYOK INCGOGO2
TFTIITERPLLGEL2TLIAND L IETEVRILLELIS9)) 6O TO OB RELWOIED LS R Ry’ S ey o Retaen bR T IMEGO003 ¥
ct To 109 RELWDYTC TXT - - +IMCO0004
0T IRSLTIV T EU=TRVIRY RECwhSd6™ 27 e | 2 e co . - T IHCGOLOS .
IFLIPTATEQEPY GO TD 1i0 RELWD3®0 oot - 2 K § = . 'S [ +  IWCGOODE
“IFLIPTST(EQWKS) GO TO 111 ) RELWOADO L N Tt LY 0] ] T TREGSODY
msuz 1PTST RELWONLO { it - . -3 LT o IHCGados
RETURN o - s T - RELwO420 [ 3 e et Tt 9 K IHCGOOOY -
110 IRSLTZaus RELWO4 3D [ $'34 x 0 ° 0 0 & 4iMCGOOLG
TETORN RELWGL3 0™ TTERT U TTTTTTTTTNIMCIO0Z] IBLOM - PARAM ERROR TN CALL TO BENV 166011
111 IRELTZmxp RELWDLSO Ll & INCGOOLZ
RETURK - T T omm oo oo ’ | ORELWOLED T UITILSGTEIABUDEF "TRIGHSIT
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