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INTRODUCTION

The programs contained in this note are those used to
analyze cross coupling data collected by the author during cruise
BI HUDSON 19-66. The programs are mainly subroutines from which are
fabriceted the programs used to process time series data written in
a standard formate. The format is that devised by Dre. R.G. Stevens
and most of the programs contained herein were either written by him
or are adaptations of such programs.

Because of the adaptability of these programs to analysis
of any time series data, the data format used is most important.
Hence data collection will be dealt with more fully than is usual in
a computer note.

Only a brief introduction is given to the mathematics of
power spectrum analysis since it seems far better that the reader
gshould consult an authoritative text on the subject rather than be
taught by a fellow pupile.

An introduction is given to the sequence of actions followed -
in the processing of cross coupling data and examples are given of the
computer output produced at various stages of processing since this
tends to act as a guide during future usage of these programs.

This note is one of a seriese The first, on the Construction
and Use of a Cross Coupling Computer, is available as Internal Note
67=5-1s The results of the analysis using the programs described in
the present note are available in Data Report 1967-6-D, entitled
Gravity Cross Coupling Power Spectrae. A further note on the
interpretation of the analysis will be available in due course.



MULTIV. TA P! ON

IN DATA F' I

The format used is that which is the standard format of paper
tapes output from the Bel. F.M. Digitizing System described by
ReHes Loucks in BeI. Internal Note 66-2. The input for this particular
set of programs are data of gravity cross coupling errors and the
gathering of these data is described in B.I. Internal Note 67-5-I.

It may be summarized that in the calculation and investigation
of these errors, four quantities are of interests:

surge acceleration

gravimeter beam motion
instantaneous cross coupling error
filtered croass coupling error

Two analog computers were used and comparison between the two was one
objective of the experiment. Each of the eight electrical signals
repregenting the above. quantities was used to modulate a voltage
controlled oscillator (VCO), the frequency output of which has a
deviation from its center frequency dependent upon the magnitude and
polarity of the input signale The VCO outputs were recorded on magnetic
tape and on return to the laboratory, the signal levels were recovered
and punched on paper tape using the F.M. Digitizing System previously
mentioneds Because the system was, at that time, %Dec. 1966) capable of
handling a maximm of 5 channels, the two sets of computer data were
recovered separatelye. The paper tape output is in the format of 4 sets
of three characters followed by a carriage return symbole. Each character
group is a three digit number, with the sign included in code, representing
the redorded signal level of one of the four variables. If the number is
positive, the + sign is understoode If negative, the first character is
alphabetic with J = -0, A = =1, B = «2 and so on. For example, we might
have the date groups

A63216B37036 "
This will be interpreted ass
The first variable on tape has a value of =163
The second variable on tape has a value +216
The third variable on tape has a value =237 and
The fourth variable on tape has a value + 36.
. In the Multi-Variable Data Compensation program the variables
are identified, their values are standardized and the data are output on

computer magnetic tape in the format required by subsequent processing
programse
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=V ble COMPENSATION PROGRAM

PURPOSE:

1) To read in paper tape containing multi-veriable data.
2) To standardize the values of the variables using
" standardization date supplied separately on paper tape.
3) To write out the data in a standard format on magnetic
tape together with a heading containing the means and
variances of the multi-variable and standardization
date, and other parameters of the rune

OPERATIQNS

The paper tape output from the F.M. Digitizing System is
in the format of 4 sets of three characters followed by a
carriage return. Bach three character group is a three digit
pumber with the sign included in code. If the number is
positive, the + sign is understoode If the number is negative,
the first charscter is eslphabetic with J = =0, A = =1, B = =2,
and so on. The data is assumed to be good from the first
character and the program expects the 13th character it reads
to be a carriage returne The last character on tape must be
a carriage return. If necessary, the date tapes must be
modified to ensure that this is s0e

The program also requires a paper tape containing
standardization data, consisting of the minimum, zero and
maximum values of the variablee The format for this
standardization date is identical to that for the data. At
least 100 samples of each of these quantities must be available,
or an error statement is printed. In practice it should be
conventional to begin collection of date with punching of these
stendardization data. Before any measurements are made, a
recording should be made of Low, Centre and High and this can
then be used prior to the data for processinge

In addition the following cards are necessarys
1) Tape Specification Cards

cole 123 4 t029 30 31 to 59 60
NEW Blank VFAPE  Blank SCRATCH

In colum 30 is the ocutput tape handler number.
In column 60 is the scratch tape handler number.

e.g. 30
NEW OUTPUT TAPE ON HANDLER SCRATCH TAPE ON HANDLER

"NEWY" is only specified if the output tape is a new
one in which cage a new tape label is written.

60
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la) Tape Label Cards:

The tape label information is given on several cards
punched in columms 1 to 80 terminated by an end of
file card puncheds:

Col.s 1 10
g END OF TAPE LABEL

In colum 1, figures 7 and 8 are both punched. If the
word NEW appears on the tape specification card the
tape label cards must be includede If the word NEW
does not appear, ie.e. the output tape already has
information on it, the tape label cards mugt not be
included in the date card decke

2) Run Identification Cards

Cols 1 to 8 Blank
Cols 9 to 403 Run name (32 characters maximum)e In
this analysis, examples of run name ares

CAMBRIDGE T3 0740-0800 258 66
DOMINION Al 1510-1535 257 66

Computer Run Time Day Year

Cols 41 to 503 Sampling Interval (§ t) secs. This
value is written in format F9.0 e.ge 04500

3) Variable Identification Cards:

One for each of the variables to be examined, the cards
being in the same order as the variables on tapes.

Cols 1 to 58  MCHAN®
6 to 7¢  Channel Number (2 digits) e.ge M,
n2n, . . o "11", 9128, Channel number
refers to the IRIG channel number used
1e€e 4,5,6,7,9,10,11,12, in this case.
H n Ny iece blank
9 to 32: Variable Name (24 characters)

HORIZ ACCEL
DOMOBS| |BEAM MOTION
CAMBRIDGE|[ 11ICC
FCC
33 to 403 ¥ ", i.e. 8 blanks.
41 to 503 "1,0 #, ieee le0 and 7 blanks.

51 to 60: The number of practical units to which
the range of (High reading - Low
reading) in the standardization date is
equivalents For Cambridge Beam Motion
+46-(-489) is equivalent to 77 gals,
specified as 77.0 in cols 51 to 60.

61 to 80: Blank.
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4) BEnd of Files -
Cols 1 to 53 NGEQOFH

6 to 7s ny3n v
83 Blank

9 to 243 "END OF DATA FILE".

Cards 2 to 4 inclusive should be repeated if desired. If
you are running a series of runs, the supply of cards 2 to 4
can be kept up until the end of the magnetic tape on which the
data is written is reached. When no more data is to be read in,
the last card should be blanke

III. ERROR CONDITIONS AND FROGRAMMED HALTS:

Any format error or short record will cause an error
message to be printed, and the program halts at an unidentified
pausee SS 1 and SS 2 should be set at this stage according to
what is to be done to the datae

SS1 ON Accept more data by re-reading the frame at
which the pause occurred and then continuinge

SS2 ON Abandon run and start new run by reading in a
new set of Run and Variable identification cards.
This might be necessary if only a short record ~
is obtained before an error is reached which
would tend to invalidate the data analysise

SS1 and SS2 OFF Accept the short record read in before
the PAUSE was reached.

SS1 and SS2 ON Same as with SS1 ON.
V. USAGEs
Compile programe

Set up tapes according to the scheme of the tape specification
card e.ge. dial scratch tape on handler 2
dial output tape on handler 4
Load paper tape containing standardization data.
GO

PAUSE 22224
Set up paper tape experimental data
GO

PAUSE (unidentified) when all the data has been read. Set up
cerds for next run. Load standardization data.
GO to process next run as before. e

Torminate operations by causing a card with a blank run name to
be reade This causes the output tape to be rewound, the scratch
tape having been rewound earlier in the programe. "END OF TAPE®
is always written at the end of each data group on the output
tape, but is then written over during the transfer of data to
the output tape during the following run. Hence, if the program
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is destroyed before the transfer of data, the end of the output
tape date can be located by loading the program again and not
specifying NEW on the Tape Specification Card.

The Output Tepe Format

The first information block on the tape is the Tape Label
followsd by an end of file marke The label is only written once,
thereafter there are heading files and data files which alternate,
one set for each variable analyzed. The heading lists all the
run parameters in two 'records', the first of which contains
information which is likely to be used in processing and the
other which containg information such as the standardization
data which is purely incidental. This headinyg file is referred
to in most program descriptions as the RUNFILE or Run Heading File.
After the runfile comes the data file which contains the MVD data
written in blocks of 13 (one value for each variable and the frame
number), so that on tape the information is in the sequence:

Tape Label

EOOAOFO

Runfile for first run
E.0.F. \

Datafile for first run
E.0.F.

Runfile for second run
E.0.F.

Datafile for second run
ete.

The basle subroutines OPENFILE and RUNFILE of the data analysis
programs expect that the order of the files is as above and count
the E.O.F. marks to find out whether the tape is positioned to
read either run parameters or datas If for soms reason the
continuity is lost, ingenuity in operation of the program can
sometimes restore order.

STORAGE REQUIREMENTS:
46Ty 2495,

SUBROUTINKS AND FUNCTIONS CALLED:

EOFCK COMPARE SELECT DIGDAT EJECT
READB WRITEB



»

s

..9..7'

00000 C  MULTI=VARIABLE DATA COMPENSATION
00000 C 3 APRIL
00000 C._ . . . _ e
00000 ¢ MODIFI1ED WITH PATCHES FOR EARLY BUZZARDS BAY AND PANAMA CITY DATA,
00000 C ____ PATCHES ARE AFTER =1101= AND AFTER_=2239= .
00000 C 29 DECEMBER 1966
00000 C___ . L . i
00000 C B T T cecmeecmcanmmraressesscmeccesseacce-eeeee
00000 C ... .. COMMON STORAGE e
00000 C
00008 . __COMMON_RNM,CHNO,VNMyMEANV,FACTJBIGyKOUNT,DELT — e
00004 ¢ B T it DL DL DL L L L L L DL L L Ll
00008 C ____OUTPUT FILES e e
00008 ¢
00008 C© ~ VTAPE FILE | TAPE LABEL
00004 C )
00008 € WRITE OUTPUT TAPE VTAPE»7,(SUM(1)yI=1,10)
00008 C7 FORMAT(10A8)
_00004__C e
00004 C VTAPE FILE 2 RECORDI ( FP WORDS)
00004 _C _ WRITE TAPE VTAPEsRNMyCHNOyVNMyMEANVFACT ¢ JUBIGoKOUNTDELY )
00008 DIMENSION RNM(8)sCHNOCI3)pVNM(3913)9MEANV(I13)9FACT()13)
100004 INTEGER RNMyCHNO '‘NeBo+ above format __
00004 REAL MEANYV
00004__C A
00004 C VTAPE FILE 2 RECORD2 ( FP WORDS)
00008 __ C et e e .
00004 C WRITE TAPE VTAPEsA9VARVIMEANLOYMEANCTRIMEANHI 9 VARLO9VARCTRy VARHI
00004  DIMENSION A(4913)9VARV(12)yMEANLOC12)yMEANCTRCI12) yMEANHI(12),
00004 | VARLOC12)9VARCTR(12) 9 VARHI(12)
_00008 REAL_MEANLOsMEANCTRyMEANHI
00008 ¢ '
_00008_C_ ...  VTAPE _FILE 2 RECORD3I__(__ ___FP_WORDS)
00008 C
00004 € WRITE _TAPE VTAPEsRL9CHNOyVNMyMEANVsFACTyJBIG)KOUNT9DELT
00008 DIMENSION RL(8)
_00004 INTEGER RL
00004 C
_00004_ C - __VTAPE_FILE 3 RECORDI_ _ ( FP WORDS)
00008 C °
_00008_C CALL _WRITEB(VTAPEyVyV(14910))
00004 DIMENSION V(13,10)
_00004__C eednciecieecheddeduededeentended e teebodtediecindendesostdncbturtules e eteteestatuteshestetenleindebededuivaioeietehededubebads
00008 € WORKING STORAGE
00008 _ € s e e
000048 DIMENSION BUF(12)ySUM(12),SUMSQ(12) \
_00008 __ INTEGER_VTAPE ySCRATCHEOQF » CHNN 9 BLANK
00004 C
_00004__¢C PROGRAM _CONSTANTS -
00004 C
..00004 NEW=152950 e e e e e e e e
00006 RLLI)=5657904
_00011 _____ RL(2)==6722S08._ ' __ L i
00015 RL(3)=0617583
00020 RL(8)==3994575
00024 RL(5)==399457S
.-00030 RL(BI®==399457S5 . o e R
00034 RL(7)==3994575
_00080 _  RL(B)==3994575 _ . . _ o
00044 BLANK==3394575
00087____ PAUSE 4095 - B ; e
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00375 _C

© 000S1 DO 15000 1=146
00053 IF(SENSE SWITCH 1)15000915002 o
00057 15000 CONTINUE T
00064  CALL LEADER N e
00065 CALL DUMP —
.00066__ 15002 CONTINVE . I _
00066 C
00066 _C__ INITIALIZE =
00066 ¢
00066 __ PRINT 1| e o
00071 1 FORMATC(IH()
00078 _2  FORMATY(///7/7)
00077 C - - e = 2 8 0 e e e e e
00077 _C READ TAPE CONTROL CARD AND WRITE TAPE LABEL IF -=NEW= IS. SPECIFIED),
00077 ¢ OTHERWISE POSITION OUTPUT TAPE TO .END OF PREVIOUS DATA RECORDS
00077_C
00077 READ 209sKONTROL¢VTAPESCRATCH o
00110 20 FORMAT(R3926X911929Xe11)
00118 REWIND VTAPE
00120 REWIND SCRATCH )
00122 IF(KONTROL=-NEW) 396893 T
00127 ¢
00127 ¢ READ AND PRINT TAPE LABEL
00127 € _ )
00127 3 READ INPUT TAPE VTAPEs7y (SUM(I).I-IoIO)
00151 PRINT 309(SUM(I)pl=is10)
00172 30 - FORMAT(IXy10AB)
00176 __ | CALL EOFCK(VTAPE)LITE) _ .
00201 GO TO(31+3),LITE
_00206_C R ‘ ‘
00208 C SEARCH FOR sEND OF TAPE= RECORDy AND LIST RUN NAMES ENCOUNTERED
_ 00208 C
00206 31 READ TAPE VTAPE RNM
.oo218__ PRINT 329(RNM([)yI=|,y8)
00233 32 FORMAT(21X98A4)
_00237 CALL COMPARE (RNMyRL»8yLITE)
00244 GO TO (Sed)yLITE
00251 8 _ CALL _SELECY (VTAPEsIl)
00254 CALL SELECT (VTAPE, 1)
00257 G6O0_TO0 31 L
00260 C
_00260__¢C POSITION TAPE TO WRITE OVER =END OF TAPE= RECORD
00260 C
00260 S CALL SELECT(VTAPEy!2) -
00263 CALL SELECT(VTAPE, 1)
. 00266 _ PRINT | L _
00271 GO TO 1000
00272 _¢C _ e
00272 ¢ READ NEW LABEL FROM CARDSs WRITE ON TAPE AND PRINT
_00272 _C L
00272 6 READ T9(SUM(I)yIm)y10)
00313 __7 ____FORMAT(10AS8) e B
00318 CALL EOFCK(1536,LITE)
00321 PRINT 309(SUMCI)yI=igl0)
00342 GO TO (998)yLITE
00347 8  WRITE OUTPUT TAPE VTAPE7(SUMCI)ol=1910)
00371 GO T0 6
003729 __ . ENDFILE VTAPE e e e
00374 GO TO 1000
00375 € =-wmececccccccccenesencccncnccncsennes e e cen e n e m e aananenen.n
00375 ¢ READ RUN IDENTIFICATION FROM CARDS
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00375 1000 READ 009 (RNM(1)9I=)y8)yDELT
00416__ 100 __FORMAT(8Xy8A8,F940)

00423 IF (RNMC1)=BLANK) 1100990001100

0043V C__ - _ . . e e

00431 € READ VARIABLE IDENTIFICATION FROM CARDS T T
_0083L__C__ e e

00831 1100 Jsl T
00433 PRINT JO1»(RNM(I)s[=1¢8)

00452 100  FORMAT(21XygOHMULTI~CHANNEL DATA CUMPENSATION FOR RUN B8AGs/s T5H

00452 1 VARIABLE NAME CHAN SENS A} A2 A3

00452 2 AG7)

. 00515 1101 __ READ 1109yCHNNy (VNMIN)CHNN) gN=193) 9y ISENy CACTsCHNN) yI=1,8)
00570 110  FORMAT(SX9p129IX93A896X91198(I1X9F940))

Q0601 CALL EOFCK(IS36,LITE)
00604 GO TO(2000»1102)sLITE
_00611__ 1102 _IF(CHNN~13)11039110391108
00618 1103 CHNO(J)=CHNN

..00621 ] JBlG=y S
00623 JesJ+|

00626 . PRINT 1801 (VNM(N9CHNN) oN=193)9CHNNy ISEN2ACTI 9CHNN) pAC29CHNN)
00626 TAC3»CHNN) 3 A(8)CHNN)

00733 _ 101 .. _FORMATCIX93A893X9p1295X9 1 198X9F9e8yI1XoFFalypiX9FOeSyiX9F9e6)
00751 GO TO 1101
..00752 __1106__ PRINT. W16
00755 114 FORMAT(SX, QSHCHANNEL NUNBER EXCEEDS 13, PROGRAM TERMINATED)

.00178__ GO_TO 9000
00775 C =--=-=e-- - sememmcamoanoo R mmeeememecmmcccoac
00775 _C.____ READ LOW STANDARDIZATION FROM PAPER TAPE. CALC MEANS AND VARIANCES.
00775 ¢
00775._2000 DO _2008 J=iyl2  _ .
00777 SUM(J) =0
..0100S SUMSQ(J)=0
01013 2009 CONTINUE
.-01020._______PRINT 2 e

01023 2010 0O 2019 1=14100
01025_2011 _ CALL DIGDAT (BUF,JBIG)EOFKOUNT)

01032 GO T0(20129209092080)EOF

_01080 2012 00 2019 JJ=j,JBIG ‘
01042 J=CHNO(JJ)

010485 SUM(J)I=BUF(JJI+SUM(J) .
01056 SUMSQ(J) =BUF (JJ)*BUF (JJ)+SUMSQA(J)

-01070__2019 CONTINUE_ —
01102 2020 CALL DIGDAT(BUF yJBIGEOF yKLUNK)

01107 60 _TJ0_(20209203092020)+E0F
01115 2030 0O 2039 JJ=|,yJBIG

SOUNNT __ J=CHNO(JYJ) .- S . -
01122 MEANLO(J)=SUM(J)/KOUNT

01133 VARLO(J)=SUMSQ(J)/KOUNT-MEANLO(J)SMEANLO(J)

01152 2039 CONTINUE
01157 2099 GO TO 2100
o160 €

_.01180__C FORMAT ERROR ON LOW STANDARDIZATION
01180 C '
_.01180 2080 PRINT 208pKOUNT_

01165 208 FORMAT(I1X927H FORMAT ERROR ON FRAME = 13y16H LOW STANDARDIZE)

. 01205 __CALL_EJECT .

01208 KOUNT=KOUNT=1|
_01200____ PAUSE_ o e R
01213 IFCSENSE SWITCH 1) 201192081

_01217_2081 ___IF(SENSE _SWITCH 2) 100052020

01223 ¢ -

01223 _C ___ SHORT RECORD ON LOW_STANDARDIZATION _




OISOQ__QL_Q___R[NT .21 99 KOUNT

01223 ¢
012232090 PRINT 2099KOUNT
01230 209 FORMAT(GXy30HLOW STANDARDIZE CONTAINS ONLY 13,8H SAMPLES)
_ 012086 _CALL EJECT o
01247 PAUSE .
_01250___ " IF(SENSE SWITCH_ 1) 201192091 __ _ e
glzgs 2001 IFCSENSE SWITCH 2)100092030
1268 e e e e e e e et
o128l € READ CENTER STANDARDIZATiON FROM PAPER TAPE CALC MEANS AND VAR
01261 € o o o
01261 2100 DO 2109 J=1y12 - )
01263 SUM(J)=0 o
01271 SUMSQ(J)I=0
01277 2109 CONTINUE
01308 2110 DO 2119 I=1,100
01306__2141__ . CALL DIGDAT (BUFQJBIG.EOF.KOUNT) ~
01313 G0 T0(21129219042180)9EOF T
01321 2112 DO_20119 JJ=],JB16 __
01323 J=CHNO (JJ)
_01326 SUM(J) =BUF (JJ) +SUM(J)
01337 SUMSQ (J) =BUF (JJ) #BUF (JJ) +SUMSQA(J)
01350 __2119__CONTINUE .
01383 2120 CALL DIGDAT(BUF yJBI1GEOF pKLUNK)
01370 ___ G0 T0 _(212092130,2120)4EOF _
01376 2130 DO 2139 JJ=1,JB16
01400 JECHNO(JJ) .
01403 MEANCTR(J)=SUM(J) /KOUNT
LO1UI8____ " VARCTR(J)=SUMSQ(J)/KOUNT=MEANCTR(J)OMEANCTR(J)
01433 2139 CONTINUE
_01840__2199_ GO_T0_2200_____
01441 ¢
_0148)_C FORMAT ERROR ON CENTER STANDARDIZATION
olagl ¢
_.0188)__2180__ PRINT 218,KOUNT _—
01486 218 FORMAT(IXy27H FORMAT ERROR ON FRAME = [3919H CENTER STANDARDIZE)
01466 KOUNT=KOUNT =1
0167} CALL EJECT
_01472 PAUSE
01674 IF(SENSE SWITCH 1) 2111,218(
_01500_ _2181__ IF(SENSE SWITCH 2) 100052120 _
01508 ¢
_01508 c SHORT_RECORD ON_CENTER_STANDARDIZATION
01504

o180

01511 219  FORMAT(4X)33HCENTER STANDARDIZE CONTAINS ONLY 1358H SAMPLES)
_01530_____ CALL EJECT e _
01531 PAUSE
_01533__ IF(SENSE SWITCH 1) _2111,2)19}
01537 2191 IF(SENSE SWITGH 2) 100092130
-01543__¢C e g e el eyl ool drirehemherden e deregho e el et privebeshudeesihosheeeedete
01543 ¢ READ HIGH STANDARDIZATION FROM PAPER TAPE CALC MEANS AND VARIANCES
01583 _C ] e
01583 2200 DO 2209 J=1y12
_015as SUMtdI=0
01553 SUMSQ(J) =0
01561 2209  CONTINUE . _
01566 2210 DO 2219 I=1,100
01570 _2211 _ CALL DIGDAT (BUFyJBIGEOF»KOUNT) B . 3 )
01575 G0 T0(22129229092280)EOF
01603 2212 DO 2219 JJ=4yuBI6
01605 J=CHNO(JJ)

_ SUMGUI=BUF(JJ)eSUMCYY




01621
01633 _2219_ _CONTINUE o
0168485 2220 CALL DIGDAT(RUFyJBIGEOF yKLUNK)
.80 TO (22209223092220)EOF

01660 2230 DO 2239 JJ=i,JBIG
o662 _

01682

01665
01676

01715 2239 CONTINUE
01722 2299 GO TO 2300

-13-'
SUMSQ (J) =BUF (JJ) @BUF (JJ) +SUMSQ(J)

JmCHNOCJY) .
MEANHI (J)=SUM(J) /KOUNT
VARHI(J)=SUMSQ(J)/KOUNT=-MEANHI (J)eMEANHI(J)

01723 ¢
01723 _C_ ___FORMAT ERROR ON HIGH STANDARDIZATVION
01723 ¢
01723 2280 PRINT 228yKOUNT L
01730 228 FORMATCIXy27H FORMAT ERROR ON FRAME = [39)7H HIGH STANDARDIZE)
01750  KOUNT=KOUNT=1 e
01753 CALL EJECT -
01758 PAUSE __
01756 IF(SENSE SWITCH 1) 221142281
_ 01762__2281 IF(SENSE _SWITCH 2) 100092220
01766 C
' 01766__C_ ____SHORT RECORD ON HIGH STANDARDIZATION _
01766 C
017662290 PRINT 229,KOUNT___
01773 229 FORMAT(UX,31HHIGH STANDARDIZE CONTAINS ONLY 13,8H SAMPLES)
0200 CALL EJECTY
02012 PAUSE
02018 _ __ IF(SENSE SWITCH 1) 22112291 o .
02020 2291 IF(SENSE SwlTCH 2) 1000,2230
02024 ¢ R ceccmcnccmannn—- S ceccmcccccacccanas
02028 C PRINT nsans AND VARIANCES OF STANDARDIZATION SIGNALS
02028 C
02024 2300 PRINT 2309(RNM(1)yl=1,8)
02083 230 FORMAT(21Xy33HSTANDARDIZATION SUMMARY FOR RUN ¢8Ad44/)
02060 PRINT 2314DELT
02065 231  FORMAT(35Xy18HSAMPLING INTERVAL 9F94398H SECONDS/) o
02101 PRINT 232
02108 232  FORMAT(7Xy102HVARIABLE NAME CHAN  MEAN=-LOW MEAN=-CTR ME
02104 1AN=M1 VARIANCE~LOW  VARIANCE=-CTR VARIANCE=HI1/)
_0214) DO 2309 JJ=1,JBIG o
02183 J=CHNO(JJ)
021486 PRINT 233, (VNM(I9J)y 1=193)9yCHNO(JJ) yMEANLOCJ) yMEANCTR(J)
021486 ' MEANHI (J) 9 VARLO(J) s VARCTR(J) 9 VARHI (V)
_ 02252 233 FORMATCIX93A893X 9129 1X93(2X9F9¢8)93(6X9FIe5))
02265 2309 CONTINUE
. 02272__ _____PRINT 234 o o l L
02275 234  FORMAT(IX9//77/7) '
__02301_ ¢ ettt cremcececccsccenene- D e etetdtuetoetedontiurtes ————
02301 ¢C CALCULATE NORMALTIZATION FACTORS
_02301__C e . . o
02300 2400 00 2409 JJ=|yJBIG
02303 ______.___ .. J=CHNO(JV) A - .
02306 FACT(J)=1.0/(MEANHI (J)~MEANLO(J))
023172809 _CONTINVE _ . L
02328 ¢
__02324_¢ CLEAR _SUMMING AREAS FOR_DATA_PASS
02324 ¢ ’
_02328__________PAUSE 1170 .. .. . e e e
02326 2900 DO 2909 J=1yi2 X
02330 SUMtUDI=O0 .
02336 SUMSQ(J) =0 ‘

02344

2909 CONTINUE
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8009 CONTINUE

02351 ¢ - 2 e O 0 e OB e 1 e e o
102351 € READ DATA FROM PAPER TAPE, APPLY COMPENSATION AND WRITE
02351 € ON SCRATCH TAPE. T T o
02351 € ACCUMULATE SUMS AND SUMS OF SQUARESe
02351 ¢ o
02351 3000 DO 3019 K=1910
02353 300! CALL DIGDAT (BUFpJRIGEOF yKOUNT)
02360 GO TO (30029390053004)EOF
02366 3002 DO 3009 JJ=|,JBIG
02370 J=sCHNOC(JYYY -
02373 VN=(BUF (JJ)=MEANCTR(J)I®AC 1 9J) )eFACT(J) ;
_p2422 VEJaK)I®C(VNRA(ByJ)+A(39J) IOYNSA(29J) ) OVN
02465 SUM(J) =V (JyK) +SUM(J)
02502  SUMSQUU)=V(JpK)IeV(JyK)+SUMSQLY)
02527 3009 CONTINUE
02534 VC139K)=KOUNT L o
02546 3019 CONTINUE
_02553 CALL WRITEB(SCRATCH)VoV(18y10)) .
02570 GO TO 3000 ,
02571 € o
02571 C FORMAT ERROR ON DATA TAPE
02570 _C , o e
02571 3008 PRINT 300)KOUNT
02576300  FORMAT(4X)24HFORMAT ERROR ON FRAME = [S913H OF DATA TAPE//////)
02616 KOUNTSKOUNT =1
_02621 CALL EJECT
02622 PAUSE
02628 IF(SENSE SWITCH 1) 300193003
02630 3003 IF(SENSE SWITCH 2)1000,3005
_02634 3005 CALL DIGDAT(BUFyJBIGYEOF yKLUNK)
02641 GO TO (30059390093005)0EOF
02687 €
02647 C END OF PAPER TAPE
02687_C_____ FILL LAST DATA BLOCK WITH_ ZEROES
02647 C LEAVING KOUNT AT MAXIMUM VALUE
02647 __C
02647 3900 DO 3909 N=Ky 10
_02651 DO 3919 JJ=)yi2
02653 V(JJ9sK)I=040
02664 __3919 . _CONTINUE e e
02671 KM} =K=1
_026174 VOI39K)Z=VCI3gKME) 0 I .
02716 3909 CONTINUE
02723 CALL WRITEB(SCRATCHyVeV(18510))
02740 ENDFILE SCRATCH
02782 REWIND SCRATCH o L L _
02744 GO TO 3000
02745 _C et daterbeatade s tudetvdbebehedahedvtyndiauiaskitshe e dndnshtugsiahhnindetuiutssieidebuiibe g
02745 C CALCULATE AND PRINT SUMMARY OF DATA
02745 _ C R R
02745 4000 PRINT 800, (RNM(I)yim|98))KOUNT»JIBIG
02770 400__ _FORMAT(21Xy25HSUMMARY OF DATA FOR RUN _98AG9//934Xy
02770 ' 13HTOTAL SAMPLESIG.I.BSX.IQHNUMBER OF VARIABLESIS®y/)
03027 - PRINT 401 _ o
03032 801  FORMAT(7X,SOHMVARIABLE NAME CHAN DATA MEAN DATA VARIANCE/Z)
03052 DO 4009 JJ=IsJvBIG ‘
03054 JeCHNO(JJ)
03057__ ____ MEANV(J)=SUM(J)/KOUNT _ _w B
03070 VARV (J)=SUMSQ(J)/KOUNT=MEANV (J)oMEANV(J)
03107 PRINT 4029(VNM(lgJ)s 1=193)9CHNOCJJ) ¢MEANVLJ) 9 VARV(J)
03157 802 FORMATC(IXy3AB93X91293X9FBe895X)F1045)
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03175 PRINT |
2. 03200 _C = eesmmessse e e e e eSS e s e e S S ST S STTII R T T
03200 ¢ PAUSE SHOWING =11} I=
03200 C ___ =GO= CAUSES RUN TO BE COPIED ONTO OUTPUT TAPE.
03200 C «SENSE SWITCH 2 +GO= CAUSES NEW RUN TO START WITHOUT COPYING
03200 _C _ PRESENT RUN ONTO OUTPUT TAPE o L
03200 PAUSE 0585
03202 IF(SENSE SWITCH 2)402994010 L
03208 € = eemmemcmcec--- Y B D P P memmemccenmeencca——
03206 C _ NRITE OUTPUT TAPE HEADING WITH RUN PARAHETERSp CALIBRATIQN AND _
03206 C DATA SUMMARY
03206 _C .
03206 4010 WRITE TAPE VTAPEyRNMyCHNO)VNMyMEANVyFACTyJBIGyKOUNTDELT
03238 __WRITE_TAPE vvaps.A.VAuv.MEANLO.MEAnch.MEANHl.VARLo.VARcra.VAaHl
03271 ENDFILE VTAPE
03273 G e e e e s e e e e e e SRS e e e e T NIINI SRR TR
03273 €  COPY.DATA FROM SCRATCH TAPE ONTO SMOOTH OUTPUT TAPE
—..03273__C S e
03273 4020 CALL READB(SCRATCHsVsV(I1&910))
03310 CALL EOFCK(SCRATCHsLITE)
03313 GO TO(802294021)9LITE
. 03320 ...4021_ _CALL. WRITEBC(VTAPEpVeV(I4y10)).
03335 GO TO 4020
,,,,, 033368022 ENDFILE VTAPE B} —
03340 C
_033480__C WRITE =END OF TAPE=_ RECORD AND BACK_UP_ SO THAT THIS RECORD WILL BE
03360 C WRITTEN OVER DURING THE NEXT RUNe [IF THIS IS THE LAST RUNy THE
03380 _C______=END OF TAPE= RECORD WILL REMAIN_IN PLACE YO _MARK THE END OF DATA
03340 C
. 03340__ WRITE TAPE_VTAPEyRL 9CHNOyVNMyMEANVFACTJBIGyKOUNTyDELT
03370 WRITE TAPE VTAPEyAypVARVyMEANLOyMEANCTRyMEANHI»VARLO9VARCTRyVARHI
03423 CALL SELECT(VTAPE,!l2) _-
03426 CALL SELECT(VTAPEs1I)
034301 __4029__ REWIND SCRATCH _ _ . B
03433 GO TO 1000
03438 _¢C ceeememeeemmnme——— et teebetediecteinsiada e helsiniortstusatodnded
03434 C TERMINATE PROGRAM
03434 _C e Deeteeddeetetectuts e teeteteedectededetentes ettt deeeteterted et cememcmaceaee——
03434 9000 REWIND VTAPE
_._03436_: CPRINT M . —
03441 PRINT 1
03444 END_
SUBPROGRAMS
LEADER DUMP EOFCK COMPARE SELECT DIGDAT
___EJECY WRITEB _ READB i -
_PROGRAM _ALLOCATION _ . B
_ 03518 ____ NEW _ 03512  BLANK _ 03513 1 . 03SI14____KONTROL
03515 VTAPE 03516 SCRATCH 03517 LITE 03520 J
_.0352) CHNN 03522 N 03523 _ISEN 03524 EOF
03525 JJ 03526 KLUNK 03527 K ' 03530 VN
..03532 KM e
_ 03533 A 03703 VARV 03733 MEANLO _ _ 03763 __ MEANCTR
04013 MEANH1 04043 VARLO 04073 VARCTR 04123 VARHI
_08153 RL 06163 V_ 04567 BUF 04617  SUM
04647 SUMSQ




COMMON ALLOCATJON

" 00000  RNM

.. 00175 FACT

" PROGRAM END

00010
.. 00227

‘CHNO
JB1G

-16 -

00025

00230

S VNM T 00143 MEANV

KOUNT 00231 _ DELT

R
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MULTI VARIABLE DATA COMPENSATION PROGRAM

READ TAPE
CONTROL CARD
1
FEWIND OUTPUT TAPE
REWIND SCRATCH
[ 35 NEW SPECIFIED | ygs
§O | -
READ NEW LABEL
RE%PAPQN%%{NT FROM CARDS,
i WRITE ON TAPE

RUN NAMES UNTIL

END OF TAPE 13 REAGHED I

A
POSITION TAPE TO

WRITE O 'END
OF TAPEYER

{

TERM]I\IATED

IF GINO> 13, FRINT ERROR
MESSAGE - PROGRAM

Not 100 Samples

PRINT ERROR MESSAGE
CALL EJECT, PAUSE
TEST SS1 AND SS2
SS1 ONs
SS2 ON: Abandon.
by reading cards
BOTH OFF:
BOTH Olis

Accept More Data

Accept short record
Same as 5S1 ON

Start new run

Format Error

PRINT ERROR MESSAGE
CALL EJECT, PAUSE
TEST SS1 AND SS2
SS1 ONs
continue,
Abandone
by reading

852 ONs

BOTH OFF's

BOTE ONt  Same as

Roread frame and

Accept short record

Start new run
car ds.

951 ON

— |

CALGULATE SUMS AND
SUMS OF SQUARES,
MEANLO AND VARLO

DITT0 FOR MEANGIR
AND MEANHI
i
PRINT MEANS AND
VARIANCES OF
STANDARDIZATION
SIGNALS

__
CALCULATE THE
NORMALIZATION
FACTORS

—_—
PAUSE 1170

—  —"
CLEAR RUN NAME CLEAR STORAGE OF
AND SAMPLING SUIMS AND SUMS OF
INTSRVAL FROM SQUARES
loArDs I
| READ IN DATA,
IS THE RUN NAMB COMPENSATE, WRITE
A BLANK? . ON SCRATCH TAPE AND
| & | | acomuLaTE sms
PRINT MVD AND SUMS OF SQUARES
FEA YD DATA 5
| |
READ VARIABLE WHEN END OF
IDENTIFICATION PAPER TAFE IS
FROM CARDS AND REACHED, ZERO
LIST BENEATH FIIL
HEADINGS r
T ENDFILE AND
CLEAR STORAGE OF JIND SCRATCH
S AID SUKS OF L‘%""
ol , CALGULATE MEANS AND
VARIANCES AND
READ LOW STANDARD~
IZATION VALUES FROM FRINT SUMMARY
AT LEAST 100 VALUES
ON PAPER TAPE. FAUSE ?ﬁi

CoE

WRITE QUTPUT TAPE
AND ENDFILE

HEADING, RUN PARAMETERS

]
COPY DATA AND
ENDFILE

L WRITE t.lm D OF TaPE' |
N —

REWIND ONE FILE
MARK THEN WIND ON
ONE FILE MARK

e

{_REWIND SCRATCH TAPE

2222

| REWIND OUTPUT TAPE

[=o |
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EDIT MVD TAPES
I. PURPOSE3

When the initial MVD tapes were produced, an error in the
program resulted in the count of the frame numbers (i.e. the
count of the complete sets of variable values) beginning at 100.
This meant that all the calculated means and variances were in
error. This program edits the invalid MVD tape and produces a
corrected tapes The program also allows for ordering data runs
on tape and eliminating useless datae.

iI. OPERATIONS

Using subroutines OPENFILE and RUNFILE the program searches
for a given run and when found prints a message to this effect
and pauses at 777lg. SS1 ON will cause the run found on the
input tape to be ignored (e.ge it may be such a short run that
the data are worthless for spectrum analysis) and the next run
on tape will be examined and its run name printed.

With 351 OFF, the program expects to read the run name and
914 value of KOUNT from a card, and then proceeds to write out
the runfile on the output tape with the value of KOUNT reduced
by 100 After writing an end of file mark, the program reads
in a data block, ingerts the correct value of data frame number
as the 13th value in each of the 10 frames read and rewrites the
corrected data block on the ocutput tapee This carries on until
the number of corrected data sets reaches the corrected value of
KOUNT inserted in the new runfile. As a check, with S5 5 OFF,
the data frame number and KOUNT will be printed at the end of
processing each data block of 10 frames.

When KOUNT frames have been read, the tape is endfiled and
END OF TAPE is written as the next run name. The tape is then
positioned to write over this heading and the program pauses
at 77728. '

If we have come to the end of the input tape, or the next
run we want is on another tape, SS2 is put ON which causes the
input tape to be rewound before a pause 77734 is reached.

With SS2 OFF, pressing GO causes the next runfile on the
input tape to be read in and the program recycles.

III. ERROR CONDITIONS AND PROGRAMMED HALTSs

PAUSE 77718 Do we want to rewrite on the output tape, as
4089 next in sequence, the run which has just been
10 printed?

YESs Load reader with card containing the run
name and the old value of KOUNT in format
(8x,8A%4,10X,110), set SS1 OFF and GO,

NOs Set SS1 ON and GOs Next run on tape will
be examined,
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PAUSE 77728 Have we come to the end of the tape? Is the
4090 next run we wish to edit on another tape or
10 earlier on the tape we are using?
NO: Set SS2 OFF and GOs Next run in
gsequence will be examinede.
YESs Set SS2 ON and GO. Input tape will be
rewound, and program pauses 7773ge

PAUSE 7773g Prepare next input tape and load reader with
4091 the run name of the next run we wish to examine.
10 When this is found, we revert to pause 77713.

PAUSE 77778 Initial pause on loading program to allow setting
4095 up of data tapes and cardse
10

IV, USAGEs

Qomplile programs
PAUSE Ty

Set up data tapes with Tape Specification Card
Tape Label Cards (if necessary)
as required by OPENFILE and a
Run Identification Card
for the first run to be examined as required by subroutine
RUNFILE .
GO
PAUSE 7771, when desired run is found.
Then contj.gue using program according to the instructions
given in Section I1l.

v. STORAGE REQUIREMENTSS
1656 %2,
Vi. SUBROUTINES AND FUNCTIONS CALLEDs

OPENFILE RUNFILE EJECT
SELECT READB WRITEB
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00064

__IF(SENSE SWITCH

00000 C  PROGRAM TO ENIT MVD TAPES

00004 "COMMON RNM,CHNO ¢ VNMyMEANV 4 FACT yJBIG) KOUNT,DELI T T
00004 ~ ____ DIMENSION RNM(a).cHNO(ls).VNM(Q,lgy.MEANVtos).FAcr(ts)

00004 INTEGER RNMy»CHNO Lo T - -
00004  REAL MEANV <
00004 C

00004 C @ memmemseemmm e s e s e e e T
00004 C OUTPUT FILES

00004 _.C . ... . Co -

00004 C VTAPE FILE 1| TAPE LAREL ’
00004__C S

00004 C WRITE OUTPUT TAPE VTAPE79(SUM(I)91=1910) o
00004 C7  FORMAT(IO0AB)

00004 C

00004 _C VTAPE FILE 2 RECORD| ¢ FP WORDS)

00004 C "WRITE TAPE VTAPE,RNM,CHNO,VNM,MEANV,FACT,JB1G,KOUNT,DELT
00004 INTEGER RNM,CHNO o

00004 REAL MEANY '

00004 ¢ - i .

00004 C VTAPE FILE 2 RECORD2 ( FP WORDS)

00004 _C

00004 C wRITE TAPE vTAPEoA.vARvaEANLO MEANCTR MEANHIgvARL09vARCTR,vARHl B
00004 DIMENSION A(4,13), VAB!!!glgﬂEAELgilg),MEANCTR(lZ),MEANHI(lZ).
00004 ! VARLO(I2)gVARCTR(I2)oVARHl(I2)

00004 REAL MEAN_LA,_MEANQTRoMEANHl pe
00008 C

00004 G _ o _ VTAPE_ FILE_2 RECORD3__ ( FP_WORDS)

00004 C -
00004 C WRITE TAPE,,_yIA_PEpRL,«QHNO.VNM.MEANV'FACT9JBIG.KOUNT,DELT .
00004 DIMENSION RL(8)

00004 INTEGER RL

00004 DIMENSION NL(8)

00004 EQUIVALENCE (NLCI1)sRLC1D) o '

00004 RLC1)=5657904

©0007 RL(2)=-6722508

00013 RL(3)=u617584 )

00016 RL(4)==399457S

00022 RL(S5)=~3994575

00026 RL(6)==3994575

00032 . RL(7)2=3994575 -

00036 " RL(B)==3994575

00042 C

00042 ¢ VIAPE FILE 3 RECORDI ¢ FP_WORDS)

00042 C

00042__C  CALL WRITEHB(VTAPE,VyV(14510)) -

00042 DIMENSION Vv(13,10)

00042 INTEGER VTAPE

00042 C =  —==m-=- ceccceccccnncemmn———— c—meccca—- eecmmrmeecrmces e e c e ——————
00082 _C WORKING STORAGF

00042 C

00082 _________DIMENSION BUF(12)»SUM(12),SUMSQ(I2) .

00042 INTEGER VTAPE.SCRATCH.EOF.CHNN BLANK ¢
00042 INTEGER OUTY

00042 1000 PAUSE 8095

00044 _ CALL OPENFILE(OUT,IN9KEY) ¥
00050 1001 KODE=I

000521100 __CALL RUNFILE(INyKEY¢KODELAMP) o

00057 KODE=0 T
00061 _ CALL EVECY__

00082 PAUSE ‘4089

12110050000
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00070 1101 READ 110y (RNM(T)s1=198)yKOUNT
001LI_110___FORMAT(8Xy8AUy10Xs110)

001186 KOUNTaKOUNT=100
00120 C . AT e — -
00121 ¢ COPY RUNFILE
_00t21_¢ o e
00121 2000 WRITE TAPE OUT,RNM,CHNO,VNMyMEANV,FACT,JBIG)KOUNT,DELT
Q0ISl___~ READ TAPE_INsAyVARVIMEANLOYMEANCTRIMEANH] 9VARLO»VARCTRy VARHI
002048 WRITE TAPE OUTyAyVARVIMEANLOYMEANCTRIMEANHTI » VARLOy VARCTRy VARHI
00237 ... .. ENDFILE Oyv. . .. e
0024} CALL SELECTCINyI1)
00248 CNT=Q,
00246 2001 CALL READB(INyVeV(Iil8y10))
00263 DO _2009 M=1,10 _ _—
00265 CNT=CNT+1,
00270 . ... NC13yM)=CNT. _ e . N
00301 IF(KOUNT=CNT) 3000930002009 (Amm Fa 3oee, 4563, 3000 )
._00307__2009 _ CONTINUE. .
00314 CALL WRITEB(OUTsVyV(I8y10))

00331 IF(SENSE SWITCH S) 2011,2010

00335 2010 PRINT 2009 KOUNTyV(I3910)
.—00355_._200____FORMAT(1IXy110y10XsFSe0)

003863 201t GO TO 2001

..--003648__C
00364 C END oF CoPYy WRITE END OF TAPE AND POSITION
.-00364 C TO WRITE OVER END OF TAPE MARK
00364 C
..00368 __3000__ENOFILE OUT. ___
00366 KEY=a2
00370 WRITE TAPE OUTsRLsCHNOsVNMyMEANVyFACTyJBIGyKOUNTDELT
00420 CALL SELECT(OUTy12)
_._ 00423 CALL SELECT(OUT,11)
00426 PAUSE 4090
- 00430_______ _IF(SENSE SWITCH 2)8000s4100
00434 9000 REWIND IN
00436 CALL _EJECT
00437 PAUSE 4091
00441 GO _T0 10014 _
00442 END '
__SUBPROGRAMS
OPENFILE RUNFILE EJECT SELECT READB WRITEB

"PROGRAM ALLOCATION

00512 ouTt 00513 IN 00514 KEY 00515 ~ KODE
..__00S1ls LAMP 00517 1 00520 CNT 00522 M
00523 A 700673 VARV 00723  MEANLO 00753  MEANCTR
...01003 MEANH1 01033 __ _VARLO 01063 VARCTR LO01193 __ _VARHI_
00502 RL 00502 NL 01143 v 01547 BUF
01517 SyM 01627 _SUMSQ_
_COMMON_ALLOCATION —
00000 RNM 00010 _ _CHNO. . _ . 00025 __ _ _VNM__ Q0143 MEANV .

00175 FACT 00227 JB1G

00230 KOUNT . 00234 DELT
PROGRAM END. ) )
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EDIT MVD TAPES

PAUSE 4095
i

I OPENFILE I

| IR ELE |

FAUSE 7,089
T

OFF

READ RUN NAME AND OLD
VALUE OF KOUNT FROM
CARD

|
{_KOUNT = KOUNT~-100 |
I

WRITE TAPE HEADING
WITH NEW VALUE OF
KOUNT

| ENDFILE I

READ IN BLOCK
OF DATA ,

|
RECALCULATE FRAME
NUMBERS

]

HAVE WE READ
'KOUNT* FRAMES

ENDFILE, WRITE
‘END OF TAPE'
AND POSITION TO
WRITE OVER END
OF VTAPE

PAUSE 4090
7772

TEST 332
OFF | oN

REWIND INFUT
TAPE

i
PAUSE 4091

7773

|

NO

[ REWRITE DATA WITH
CORKECT FRAME NUMBERS

PRINT DATA FRAME
NUMBER AND KOUNT
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PRINTOUT OF DATA MAGNETIC TAPE ER_PROCESSING BY £DIT PRO

This printout is included to give an indication of the format in
which the data are written on the computer magnetic tapee The program
used to obtain this printout is a BI library program for use with the CDC
3100 which infers the code used for writing the information and prints it
out, record by recorde The print used as an example is Cambridge Tape
Noe 2 (edited .

As described in the introductions to the Edit and Modify Format
programs, some confusion aross in the writing of the computer tapes due to
a revision of the format used in the MVD program and associated subroutines.
When the original data was transferred from paper tape to computer magnetic
tape, the constants MEANV and FACT were dimensioned MEANV(12) and FACT(1R2)
in the MVD programe The revised dimensions are MEANV(13) and FACT(13).

This original MVD program was found later to have another fault
in that it began the count of frame numbers of data at 100, Hence each
value of KOUNT written in the Runfiles on tape is an over-estimates. The
purpose of the Edit program was therefore to amend the old value of KOUNT
and insert the correct value in the correct position for referencing by
subroutines dimensioned MEANV(13) and FACT(13) since such subroutines
previously could not recover the value of KOUNT.

The printout of information on the tape indicates the format
produced by the original program and the revision introduced by the Edit
programne

Records 1 to 4 comprise the title of the tape as read from cards
and written on the tape by the MVD programe These records are then
followed by a file marke ,

Record 5 marks the beginning of the Runfile for the first run.
The contents of subsequent records are tabulated belows Each record
containg 3/ words, the first 32 of which contain the information and the
last two of which are used for a parity checke

RIM(8) Record 5 word 1 torecord 5 word 8, 8 words
CHNO(13) 5 9 5 21, 13
™M(3,13) 5 22 8 3,
MEANV(12) 8 A 8 27, 2
FACT(12) 8 28 9 19, 2%
JBIG 9 20 1
KOUNT 9 21 1
DELT 9 22 9 23, 2

The remainder of record 9 is blank (denoted by =3994575) except for the
figure 2390 as word 25 in that recorde On the original MVD tape this
would have been blank, but the edit program has written the new value of
KOUNT in the space referenced by subroutines dimensioned MEANV(13) and
FACT(13) iece 4 words in advance of where it was written by the original
programe
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i
4

The variables given above complete the first half of the Runfile
which contains information likely to be used in processing the data. The

gecond half of the Runfile is written as follows:

A(Z4,13) Record 10 word 1 to record 13 word 8,
VARV(12) 13 9 13 32,
MEANLO(12) Y 1 Y 2,
MEANCTR(12) VA 25 15 16,
MEANHI(12) 15 17 16 8,
VARLO(12) 16 9 16 32,
VARCTR(12) 17 1 17 2,
VARHI(12) 17 25 18 16,

10/ words

R

2
24
24
2
2
24

The remainder of record 18 is blank. This completes the Runfile and a

file mark is written.

The values of run constants and sampled values of the variables
are referenced on the data tape by means of the IL.ReleGe channel number of
These channel
pumbers are entered in CHNO for referencing by the subroutines and the
data pertinent to each number are to be found at that same numbered
location in each set of constantse For example, the factors MEANV and
FACT of the variable recorded on LeReIeGe channel number 6 are MEANV(6)
and FACT(6)s The name of the variable recorded on channel 6 is written in
the space VNM(3,6)s Similarly, in the date file, the data for this
variable is written in the locations (6,N) where N is the sample number.

the V«C.0e on which each variable's data were recorded.

The Datafile begins on record 19, This data is written in
blocks of (13,10) each data block being one record.

Sample 1 of CHNO 1 occupies record 19 words 1 and 2 no value
1 .

6 19 11 12

1 10 19 19 20

1l 11 19 21 22

1 12 19 23 2L
Cumulative KOUNT (sample number) 19 25 26
2 6 19 37 38

2 10 19 45 L6

2 11 19 47 48

2 12 19 49 50

Although the entire printout is not included, the end of the data file is
reached after 256 records i.e. 238 from the beginning of the data file.
With 10 samples per record this ylelds 2380 samples which agrees with the

corrected value of KOUNT written in the Runfile.

It is apparent that although KOUNT has been amended and put in
its correct position for reference by the revised subroutines, the latter
will not reference MEANV and FACT in the correct waye.
therefore to completely modify the format by reading in the constants from
the edited tape and rewriting them in the correct format on a new tapee

This is the purpose of the MODIFY FORMAT program.

It is necesgsary
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RECORD NO. I (BCD) CONTAINING 136 CHARACTERS

THIS TAPE CONTAINS CAMBRIDGE DATA TAPE NUMBER TWO

" RECORD NO. 2 (BCD) CONTAINING 136 CHARACTERS
_EDLTED

RECORD NO, 3 (BCO) CONTAINING 136 CHARACTERS

BELONGING TO RICHARD HAWORTH

RECORD NO, g4 (BCD) CONTAINING {36 CHARACTERS
TWO

END_OF FILE -
THERE ARE 4 RECORDS CONTAINING 136 WORDS BEFORE FILEMARK NO. |

Print of Cambridge Taps 2 (Edited version)

In this case the value of KOUNT has been read

from one place and put in enother so that
JBIG and DELT were not referenced by

MEANV(2.3) ,..FAGT(13)«__To. get_the_modifie

version, this tape was read ag MEANV(12) FACT(12)
and written ag MEANV )

make it consistent with the subprograms.
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RECORD NO, 5 (BINARY) CONTAINING 34 4OKDS i‘i‘]
5052690 -5925508 570496| -0190183 131137 527362 1306586 1772592 10 12 ' 8 BT
- 0 0 0 0 0 2] 0 0 cune 01 0 0 0 . 2%
1] 0 w(3)0 0 0 0 0 0 4419596 0
RECORD NO, 8 (HINARY) CONTAINING 34 WORDS )
vnﬁg ) 0 0 0 o vmizd ol 0 0 0 0 0 12
i 0 0 0 0 0 wnmlisjoy 5052690 -5925608 5703059 5180368 -3994575 24
-agg_gls_v_)i; 0 0 0 0 0 vwglz7hi 0 2021855 o
L VNN
RECORD NO. 7 (BINARY) CONTAINING 34 WORDS
0 "o 0 0 wealse 0 0 0 0 o waldolol 5052890 12
~5923808 5702805 9607012 -8605209 -b87§“‘3‘)3 5052690 -5925608 5703251 5180464 ~399457% =-3994575| $052699 29
=-8925608 5703206 -59232915 4535507 -7‘1 -4)05899 -4037199 5315793 1965223 [+] anﬂi ‘
. RECORD_ ND._ 8 (BIN 3)couummr; 38 WORDS
Ciiopsss S70u7sa a0l UMt 0 0 0 0 0 % (‘ el i2
- 0.-9198384 -8 .G(Jt o 0 0 0 0. o 918501 5260_6 -'0'5 ?ﬁ% —11
STPTTTTS ~4204889 "% [} 0 0 0 0 0 -6011852
__REGORD NO. 9 (Bl\mwn CONTAINING 34 NURDS - ) ) o )
0 gw A& (6} 416019 T@ 46611 0 0 seer O 0 0 i2
.0 _8)157263" i’aoszas 4155468 - |6927 anseve 70101 JBi6 >0 Gwars2890 4196352 0 -3994S75 24
2390 ~39968575 =3994575 =399457% =3994575 =-394Y4575 -3994575 ~39943575 3105800 -]

_RECORD NO,___ 10 (BINARY 7CONTAIN|N('; 34 wORDS

0 0 0 0 0 0 o 0 0 () ) 0 12
R « IUSUUNUR - I 0 (] ] 0 0 0 (] o . ..o ____._.0_ .28
o 0 0 0 0 0 0 0 0 0
RECORD NNe _ 11 (BINARY) _CONTAINING 34 WORDS . L IR
0 ‘ [ 0 0 0 0 0 4200008 0 4205363 3355403 12
e O Q.0 ] 0 ] 0 (] 0 o .. _..0 o 20
0 ) 0 0 0 0 0 0 =5015961 0
__RECORD NO. _ 12 (BINARY) CONTAINING _ 34 WORDS ) S
) 0 0 o 0 0 0 0 4200848 0 4225440 0 12
0 0 0 . 0 6200448 0 4234032 o . 0 o_.___ 9o 0 24
3200848 0 4228916 0 0 0 0 0 -8266638 0
RECORD NO. 13 (BINARH CONTAINING 34 WORDS . -
o 0 0 0 0 0 ) 12
9 '3“ w«ﬁw(uz 0 4180 T@‘.?? 55|s1 0 0 o __ .. _O0 .28
0 4225'5 =21 |2go| 4218531 4164087 8222 08853 5729973 (]
___RECORD NO.___18 (BINARY) _CONTAINING 34 WORDS . el _
0 0 ¢ 0 0 [ 0 0 -0 =8230720 -0 12
Q. o.. . 0 0 0 0 -4235080 -0 =4234856 -0 ~0225664 ____=0__ . _ 28
0 0 0 0 0 0 0 0 =-180105 0

RECORD. NN.. . 15 (BINARY) CONTAINING 39 WORDS




0 0 =42181%2
4220992 0 4230608
v [} 0 4229728

_ RECORD NO4 18 (HINARY)

0 0 4223824
. 0. .0 0
0 0 -0

-..RECORD NO, _ 17 (BINARY)

0 0 0
U S 0
0 ) 0

__RECORD NO. 18 (BINARY) _
) 0 -0
-0 -0 -0
-3990575 ~3996575 -399457%

_.END_OF FILE

THERE ARE 18 RECORDS CONTAINING ~ 612 WORDS BEFORE FILEMARK NO. 2

27 -

-0 0 0 0 0 0 0 -4230608 -0 i2
0 0 0 0 0 0 0 ) ) .. .es
[} [} 0 0 0 4231988 0 ‘

CONTAINING 30 WORDs .
0 4237372 0 8237368 0 7} 0 0 o 12
0 0 o -0 -0 0 o 0 o __ 28
-0 -0 -0 -0 -0 -4080851 0

_CONTAINING 38 wWORDS ) . .
0 0 0 0 0 0 0 -0 -0 12
0 o 0 -0 -0 -0 -0 =0 =0 24
0 0 ) 0 0 0 0

CONTAINING 34 WORDS o e
-0 0 0 0 0 (V] 0 -0 -0 12

_ =0 ~3994575 -3994575 ~3994575 ~3994575 -399457% "3996575 -3994575 -3984575 2q
23994575 ~3994575 -39494575 -3994575 -3994575 3195660



—.RECORD_NOo____ 19 _(BINARY) _CONTAINING 280 WORDS “'

-”-

.

3932160 0 0 0 [\] /] 0 0 0 0 -4)198088 ~2043924 12
0. 0 O 0 0 0 9219558 -4880688 . 4209374 =2784882 4210473 =550074 20
4200448 0 0 0 0 (/] 0 0 0 (] [} 4] a8
..=8198379 -3491705 R Q .. .0 ______.0 .0 0 0 8214830 8710885 4200628 448298¢ 48
4209949 6325835 4204544 0 0 0 0 0 /] 0 0 0 60
0 0 _~4)98233 56207831 o_ ..o _ _ .66 06 o0 0 4213156 ~6616809 12
—a20931o 2784882 =9205433 4950652 4205568 0 ] .0 0 0 0 [} 84
DR ) L0 0. .0 -4198059 229425 0 ______O0_ _.____O0__ ___0 _..0 0 -1
8197251 -3899031 <9209003 35320&5 -0212838 3025600 8208849 0 0 0 0 0 108
- 0 /] 0 _~4)9847S =79114822 ('] ) 0 (/] 120
0 0 =421057 -a,oeoes -n.asoeo -59I1J|2 ~8213625 4950654 420992 0 (1] 0 132
0 0 9 L R * R ) ___0 0 ~41968233 5820793 0 0 194
o 0 ] 0 ~-42148)88 =33H0299 4292914 4482880 =-42)7039 uoosag 4209664 0 156
0 [+] .0 .9 _._._.0__ __.0_ ___06 .0 _ . .0 0 _-418829) 1815794 108
o 0 ) o 0 0 =-4214583 7883509 nzoaala uszsso -nzwaaa -~8050798 180
8210176 Q o 0 I I Q . (] 0_ 0 192
~4198379 -3441705 0 0 0 0 0 ~4213746 -20697!2 -5206571‘-82l8791 208
-nz_o__slg zzggzss 821273 6 0 1] 0 1) 0 0 0 0 0 216
0 -4188320 153294 0 0 ] 0 0 0 ~0209485 (1693400 228
._gznaom_“smmuzqssu_zmmv.smsalassa JEUR « S 0 0 0 0 0 0 280_
0 0 =4198320 193298 [) 0 0 ) 0 0 252

42 0__55_9__§2310_0_0_2_0_5_01L-313_O_!L20_6162___l_25253 4213248 0 :

—END_OF FILE

THERE ARE

258 RECORDS CONTAINING 62892 WORDS BEFORE FILEMARK NO. 3




-2 -

PROGRAM TO MODIFY FORMAT OF EDITED TAPES

1.

II.

IIl.

Iv,

PURPOSEs

In the program used to produce the initial MVD tapes, the
dimensions MEANV(12) and FACT(12) were used. Since the data
analysis programs have been written assuming the dimensions are
MEANV(13) and FACT(13) as in the output from the present version
of the MVD Compensation Program, this program carries out the
necessary format modifications The program also recalculates
the means and variances for correction.of the run headings.

OPERATIONs

The OPENFILE and RUNFILE subroutines used in this program
are written with dimensions MBANV(12) and FACT(12) whereas the
standard version has both dimensioned 13 The program reads
the old runfile and advances one file marke. Then the data is
read in and the means and variances of these data calculated.
These figures are contained in the runfile, and the revised
vergion is written on the output tape with dummy variables
NONE and NILL used to fill up the 13th "dimension" of MEANV and
FACT so that the latter can be referenced on the output by
MEANV(13) and FACT(13).

The input tape is rewound to the beginning of the data
file when calculation of the means and variances is completed.
After rewriting the headings on the output tepe, the data is
directly transferred from input to output tape. The output
tape is endfiled, END OF TAPE is written and the tape backspaced
over the end of file mark.

ERROR CONDITIONS AND PROGRAM:ED HALTS3

PAUSE 77778 Initial pause on loading program to allow
4095 setting up of data tapes and cards.
10
SS2 ON if the whole tape is to be modified
OFF a pause 77724 is reached after each rum.

This does not allow for any editing of the
tape, the pause is just there to give some
idea of what is being modified.

PAUSE 77724 is the pause reached after each run is
modified if SS 2 is left OFF.
4090,

USAGE:

Load program.

PAUSE 77778.

Load input edited tape on handler 1.
Load output tape on handler 2.

Load card reader with
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cols 123 30 60
NEW INPUT TAPE ON HANDLER 1 OUTPUT TAPE ON HANDLER 2

Tape heading cards as required by OPENFILE,
Card specifying first run to be modified as required
by RUNFILE,

Set S5 5 ON to suppress printing of frame numbers.
Sat SS 2 ON unless the complete tape is not to be modified.
GO.

Ve STORAGE REQUIREMENTSS

1775g 102110

Vi, SUBROUTINES AND FUNCTIONS CALLED:

OPENFILE  RUNFILE SELECT EJECT READB
EQFCK BACKUP WRITEB
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. 00000 C __PROGRAM TO MODIFY _FORMAT OF EDITED TAPES

00000 ¢ @ e---w-- e m————— T L L L T Ty B T T YUy, O
..00000 _C __ COMM ON STORAGE o o
00000 C o
50004 COMMON RNMyCHNO s YNMyMEANVyFACTyJBIGyKOYNT,,DELT
00004 DIMENSTON RNM(B)yCHNOC13)yVNM(3y13)sMEANV(12)9FACT(12)
_00004_ INTEGER KNM,CHNO - ‘
ocooo4 REAL MEANV
.000048__C e e S
Q00004 € ~ccacccccccccecccccmcccccccraccccccca————— -t
00004 ¢ ourpur FlLtS .
00004 C
00004 ¢ VIAPE FILE | TAPE LABREL
00004 C
-.Qo004 __C CALL OPENFILE (OUT INyKEY) . .
00004 INTEGFR OUT
00004 C )
00004 C VIAPE FILE 2 RECORDI ( FP WORDS)
00004 ¢ WRITE TAPE VTAPEsRNMyCHNOVNMyMEANVsFACTyJBIGsKOUNTyDELT
00004 C
L0004 € . VNTAPE FILE_2 REGORD2 __(_ FP_WORDS)
00004 C
__ Q0004 ¢ WRITE TAPE VTAPF Ay VARV ¢MEANLOyMEANCTRyMEANHI s VARLOgVARCTRy VARHI
00004 DIMENSTION ACU,13)pVARV(I2FyMEANLOCI2) ¢sMEANCTRUI2) 9yMEANHIC12),
._00004 | VARLOCI12) 9 VARCTR(I12) 9 VARHI(12)
00004 REAL MEANLOYMEANCTR)MEANHI
.-.00004__¢C o e s e = e s
00004 C CVTAPE FILE 2 RECORD3  ( FP WORDS)
00004 C -
00004 C WRITE TAPE VTAPEsRLCHNOyVNMyMEANVFACT9»JBIGYKOUNTDELT
— 00004 . DIMENSION RL(8)
00004 INFTEGER RL
00004 EQUIVALENCE (NLCIJsRLCYY)Y
Q0004 DIMENSION NL(B)
00004 RLC1)=5657904
00007 RL(2)==6722508
00013 RL(3)=46)7584 -
00016 RL(4)=-3994575
Q0022 __ __ ___RL(D5)=2=3994975_ _ __ . . ... R
00026 RL(6)=2-3994575
00032 ‘RL(7)==3994575
00036 RL(8)==3994575
00042 C
00042 C VTARPE FILE 3 RECORDI ¢( FP WORDS)
0042 C = CALL_WRITER(VTAPE ¢VeV(14y10))
00042 ¢
00042 DIMENSION V(}13,10)
00042 INTEGER VTAPE
00082 € = eecemcccmcesmcsa—accctcceccm—emce——— P . T D Py
00042 ¢ WORKING STORAGE
00042 G e R
¢0042 DIMENS 10N sUM(l?).SUMSQ(lz)
..00042 REAL_NILLgNONE _ - - .
00042 NONE=0
.bo0o4s NILL=0O .
00050 c
00050 C @ ==ceeeme et e e c e r e ece et et e an e mr e ccmcer e et ce e e ————
00050 1000 PAUSE 409S
.00052  _ CALL OPEMFILE(OUY.INyKEY)

00056 100! KODE=|
00060 1100 CALL RUNFILECIN,KEYsKODEsLAMP)
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00065 GO TOCY000s1101)yLAMP

00072 110 KODE=O_ S
00074 C

00074 . C.______ READ SECONI) HEADING RECORD_AND ADVANCE TAPE TO DATA RECORD
00074 ¢

00074 _______ READ _TAPE INsAyVARVIMEANLOYMEANCTRYMEANHI ¢ VARLOy VARCTR s VARHI
00127 CALL SELECTCIN, 1)

Q0132 _ _CALL EVECT . _
00133 C

.Q0133.. C_ . _READ.DATA IN AND RECALCULATE SUMS AND SUMS_SQUARED OF DATA__
00133 C

Q01331200 DO 1209 J=iyl2
00135 SUM(J) =0,

Q00142 SUMSQ(J)=0. —

00147 1209 CONTINUE
00154 1210 CALL READBUIN,V,V(14,10)) _

oot 71 CALL EOFCK(INyLITE)
ooLry KEY=3 e
00176 GO TO (1300s1211)sLITE
00203 1211 DO 1219 K=1y910
00205 DO 1219 J=ity12
00207 e - SUMCAY 3V (J e KDY +SUMCY)
00224 SUMSQ(J)=V(J9KI2V(JUpK) +SUMSQLY)
00251 __ 1219 CONTINUE
00263 KOUNT=V(I13,10)
00275 GO _T0 1210
00276 €
-00276.__C CALCULATE _NEW. MEANS_AND. _VARIANCES
00276 C
0021716 __ 1300 CALL BACKUPC(INSKFEY)
00301 CALL SELECTI(INytI) 5
00304 DO 1308 J=is12
00306 MEANV(J)=SUMCJ) Z/KOUNT
003102 VARV (J)=S51IMSQ(J)/KOUNT=-MEANV(J)2MEANV ()
00336 {1309 CONTINUE
00343 GO T0 2000
00344 C
00344 C WRITE REVISED HEADING RECORDS
00344 C
00384 2000 WRITE TAPE QUT,RNM,CHNO,VNM,MEANV,NONEFACT NILL,JBIG,KOUNT,DELT
00400 WRITE TAPE OUT,AyVARVyMEANLO+MEANCTRyMEANHI 9y VARLO9 VARCTRy VARHI
00433 ENDFILE OUY
00435 C
00435 C READ AND COUPY DATA RECORDS L
00435 C
—00435__ 2001 __CALL _READBCIN,V,V(14,10)) _ —
00452 CALL EOFCK(INSLITE)
_ 00455 . GO _TO (300052002)9LITE
00462 2002 CALL WRITEB(OUT»VeV(I4910)) .
00471 IFC(SENSE _SWITCH S) 2011520100

00503 2010 PRINT 200y KOUNTsV(I134910)

-00523__ 200 _ FORMATClLIXs LEOs)OXeF9.00. . . ____ —_—
00531 2011 GO TO 2001

--00532_C — '
00532 ¢ END OF COPYsy WRITE END OF TAPE AND POSITION
. 00532_C TO WRITE OVER _END OF TAPE_MARK
00532 ¢C
005323000 ENDEILE QUY___ . . o
00534 KEY=3
00536 - WRITE TAPE OUT,RL,CHNO,VNMyMEANV,FACT,JBIG,KOUNT,DELT
005686 CALL SELECT(OUT,12)

00571 CALL SELECI(OUT,11)
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00574

-33,-

T T IF(SENSE SWITCH 2)110043001
._00600 300| PAUSE 4090

00602 “60 TO 1100
.00603 9000 REWIND IN - U -
00605 REWIND OUT -
00607 CALL EJECT
00610 END
.. SUBPROGRAMS e e e e e .
OPENFILE _ RUNFILE SELECT EJECT READB EOFCK
BACKUP WRITEB
PROGRAM ALLOCATION
00656 NONE 00660 NTLL 00862 ouT 00663 N
00664 KEY 00665 KODE 00665 LAMP' 00667
00670 LITE 00671 K
00672 A 01042 VARV 01072 MEANLO 01122 MEANCTR
01152 MEANHI 01202 VARLO 01232  VARCTR 01262 VARHI
00646 RL 00646 NL 01312 v 01716 SUM
01748 SUMSQ
COMMON ALLOCATION
_. ..00000 RNM 00010 _ CHNO__ 00025 VNM 00143 MEANV
00173 FACT 00223 JBIG 00224 KOUNT 00225 DELT
PROGRAM END



=1, End of Tape
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MODIFY FORMAT

Openfile and Runfile in this program
bave dimensions MEANV(12) and FAGT(12)
for reading the old format.

" | PAUSE 4095
Wi

RUNFILE
TEST LAMP

REWIND INFUT
AND OUTFUT
TAPES

(o]

=2, Fun Found

READ IN SECOND
PART OF TAPE
HEADING )

ANCE ON
FILE MARK

I [

READ DATA IN AND
REGALCULATE SUMS AND
SUMS OF SQUARES, MBANS
AND VARIANCES

WRITE REVISED HEADING|
REGORD WITH DIMENSION
MEANV(13) FACT(13)

READ AND COPY l
DATA RECORDS

I TEST SSSl OFF

ON. DURING COPYING FRINT
PRESENT VALUE OF DATA
| FRAME AND FINAL VALUE |

WRITE 'END OF TAPE! AND
POSITION TO WRITE OVER
END OF TAPE MARK

oN
PAUSE 4090 p
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PRINTQUT OF MODIFIKD EDITiSD VERSION OF DATA MAGNKTIC TAPE

The printout provided as an example of the revised tape format
is that of Dominion Tape Noe 3 (revised). This tape has an error on it
which cannot be removed. There is a reported parity error in the first
record of the Runfile for run Dominion Al To overcome this, set BPI
03521 at the first pause. The computer will halt before trying to back-
space. Set P 03516, turn off BPI and press GO.

The contents of the records on tape are much as before revision
and they will not be listed againe The main difference in this particular
example is that the constants for all variables have been put on one tape
during repeated transfer of data from one tape to another. The Cambridge
cross coupling computer constants cannot be referenced by the subroutines
gince CHNO on this tape contains only the I«ReleGe channel numbers of the
Dominion computer data.

On examination it will be found that NONE occupies record 7
words 28 and 29 and NILL occupies record 8 words 22 and 23+ These two
dumnmy variables defined in the Modify Format program, fill up the '13th
dimension' of MEANV and FACT so that the latter can be referenced by
MEANV(13) and FACT(13)e JBIG, KOUNT, and DELT are all advanced 4 words
in the last record of the first half of the Runfile. Since the
remainder of this record is blank, subsequent records are unaffected by
this change in format.

The date tape is now in the correct format for processing by
programs employing the revised format.
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RECORD NO. | (BCD) CONTAIMING 136 CHARACTERS

THIS TAPE CONTAINS DOMINIUN DATA TAPE NUMHER THREE RINS Al TO RJ

"RECORD NO. 2 (BCD) CONTAINING 136 CHARACTERS
REVISED BY PROGRAM TO MOUIgY ORMAT 0p EDJTED TAWES AS AT I8 AUGUST #87

RECORD NO. 3 _(BCD) COUNTAINING 136 CHARACTENRS

BELONGING TO RICHARD HAWORTH

!

END OF FILE

__THERE ARE 3 RECORDS CONTAINING 102 WORDS BEFORE FILEMARK NO., |
19 August, 1967
Print of Dominion Tape Number 3 (Modified edited version) ‘
Runam.andn.

U SR FET——

Parity error obssrved in first record of the Leading File

for Run Al.

To overcome this set BPI 03521 at 1st pauss
Computer will halt before trying to backspace.

Set B = 03516
. Burn off BPI
@0,
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UNRESOLVED TAPE PARITY ERROR ASSOLIATFD wWITH THE FOLLOWING RECURD. BINARY MODE CHOSEN ARHITRARILY =
__RECORD NOe ____ 4 (HINARY) CONTAINING 34 WORNS . e ) e
5400857 -8973018 ~3496006 =H41H49846 13014) BUAYB6 1342470 (772592 ] 9 5 4 12
0 .0 _ .0 0 0 _0 . o__ ____ 0 0 o _0___ 0 24
0 0 0 [} Q9 0 [s] 0 ~5702439 0
RECORD NDe__ 5. (BINARY) CONTAINING 34 WORDS e e e e
0 0 0 0 o 0 0 5400870 4926480 5061680 -3994575 ~J3994575 12
~3994575  5400870_. 4926489 ~0K|680 ~31900575 =3994575_-3994575 5052690 ~H925608 5703059 5180464 -3994575 28
~-3994575 5600870 49268443 -6RU6)150 ~4123436 5651504 -31994575 0 =6730834 0
RECORD. NO,_ ___B_(BINARY) CONTAINING 34 WORDS . e e —
0 0 0 0 0 S5400RT0 4936882 5577008 ~7781098 -8661071 -3994575 5052690 12
-5925608 5702809 __460/012 ~6505209 ~bB878153 5052690 -5925608 5703251 180464 ~3994575 -3994575 5052690 24
~5925608 5703206 =5923215 4515509 -7402447 ~4)05899 ~0037199 5315793 0032843 0
C_RECORD_NOs__ 7 (BINARY)_ _CONTAINING _ 34 WORDS = .
~0102556 5704752 -34945175 0 b] 0 0 0 ~4197113 =7179585 4202487 . 12
2214773 _-4180085 5335105 -420637) 1111998 __ _ 1] 0 ~4189583 95811 =8196367 -5236504 -4208907 249
3532447 4201863 ~66014b7 0 0 0 0 0 -8253762 0
_RECORD_NQOa__ 8 (BINARY). _CONTAJNING ___ 34 AORDS_ ____ - -
0 [i] 0 41586831 (209642 4156289 7351814 04160101 6046611 4160074 -6491686 0 12
0 8155965 =7394349 457283 ~1509285 4155468 -6310927 4)15678)_ ~770101 [+] [1) [ 24
3040 4196352 0 -399457% ~3904575 ~3994575 -3994575 ~3V94575 ~118179% 5
)
.RECORD _NO, 9_(BINARY) _CONTAINING _ 34 WORDS _ ___ X ‘
0 0 0 0 0 0 0 0 0 0 0 0 12
. 0 0 0 Q 0. _ 0 0 0 0 [ 0 0 249
4200448 0 4213248 0 0 0 0 0 -836351Y 0
_RECORD NO, 1O _(BINARY) _CONTAINING _ 34 wWORDS R R
4200448 0 4213248 0 0 0 0 0 4200448 0 4205363 3355443 12
o 0 0 1] 0 4200448 0 4213163 3355443 ) 0 0 0 24°
0 0 0 0 0 0 0 0 -~16054826 0
. __RECORD_NO, 11 _(BINARY) _CONTAINING _ 34 WORDS ____ . _ ___
4200448 0 4222259 3355443 0 1] 0 4200448 0 4225440 0 12
~ 0 0 Q_._ . __0 us200448 Q 4234032 0 Q 0 0 o} 24
42004438 0 42269176 0 0 0 0 0 3511512 1]
__RECORD NO. 12 (HINARY) __CONFAINING _ 38 WORDS . __ . il oo e emme i
0 0 0 0 0 ] 0 -0 -0 -0 -0 12
. -0 -0 ___4188Y25 08342905 __4]06961 __-3uB4b6 4148376 . 400386 __4222159 1042932 -0 =0 24
8227018 3574797 4217405 6H01485] 4)07019 =2754742 4210234 8138577 =372312 ]
_RELORD NQOae .13 (BINARY)_. . CONTAINING . .. 34 WORDS ____ e . . . . _
] 0 0 0 0 0 -4233600 -0 ~423373¢6 -0 -4230120 -0 12
_=42299048 -0 Q. . ._..0._=4230792 . =0 _-4235080 ____ -0 =4234856 =0 =8225664 -0 28
0 0 0 0 0 0 4214528 0 4910808 0
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. RECORD NOe 18 (BINARY) CONTAINING 34 NORDS .
4224120 0 ~8218752 ~0 4217600 0 ] 0 4217216 T T 9 =0230808 =0 7T T2 "
4220892 0 4230608 o, 0 0 0 0 0 0 4233840 0 28
4234296 0 4229728 0 8230508 0 0 0 ~3467r8F T T T T

.RECORD NO, 15 (HINARY) CONTAINING 30 WORDS — I
4235096 0 4221824 0 4237372 0 4237368 [ o ) 0 "0 12

.0 =0 __ .. =0 -0, . =0 ____ =0 -0___ =0 =0 0 0 24
-0 -0 -0 -0 -0 -0 -0 <0 154445 0

_RECORD NO, 18 (BINAKY) GUNTAINING ' 38 WURDS :

0 0 0 0 o 0 -0 -0 -0 -0 -0 -0 (F)
=0 -0 0. O =0 =0 -0 -0 -0 =0 -0 -0 24
[ 0 [ 0 0 [ -0 -0 0 0

_RECORD NOe 17 (BINARY) CONTAINING 34 WORDS :

-0 -0 -0 -0 -0 -0 0 0 =0 -0 -0 -0 12
-0 -0 -0 =0_=3998475 =-3994575 -3994575 =3994579 1=398497% =399457% =3994575 =39494575 an
9

~399G575 =3990857% ~39945/5 =309457% =3004575 3994575 ~3094975 ~3004575 | 3195660

ENh _OF FILE

THERE ARE

17 RECORDS CONTAINING

578 WORDS REFORE FILEMARK NO.

7
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END OF FILE
THERE ARE 318 RECORDS CONTAINING 78838 WORDS BEFORE FILEMARK NO. 3



.40-

RECORD. NOs. 319 (BINARY) CANTAINING 34 wORDS ) A2 Heading File
S400857 ~RI73018 -39ABARNS =019013% 1881459 927362 1580038 1772512 ] 9 ST T T
0 .0 0 o) 0 ) 0 0 v 0 0 0 24
0 0 0 0 0 0 0 0 ~4437029 ° 0 TTomTrmm o mommmeemmem e e
LRECORD_NOe 320 (HINARY)_ CONTAINING _38 WoWwDS e o L )
0 0 0 0 0 5400870 492648b 5061680 -3993575 =3994575 2
m3994575 _ 5400870 4920449 506580 =-3994575 ~3994575 -39844975 50352690 =5928608 5703059 5180464 =-3994575 o6
~3944575 SU800R70 U9264HE -5B661%0 ~4123438 5551508 -3994575 0 -6730434 0 ‘
RECORD N0s__ 321 (BINARY) _CONTAINING _ 34 WORDS  _ _ - S : o
0 ] 0 0 5400870 4926882 5577008 7181094 ~6668{071 =3984575 5052890 12
~5925608_ 5702805 4607012 -4R05209 -6878159 5052690 -5825808 570325) 5180464 ~3994575 -3984575 5052690
-5925608 57oaaoe <5823215 4535509 =7402497 -8)05889 -4037§99 ~ 5315793 6032844 0 - B
RECORD _N0e 322 (BINARY) CONMTAINING 34 WORDS '
-41025568 5708752 =39945/5 -0 0 ) [ 0 0 4196882 5180258 4205056 12
=7142302_=4)1H0085 _ 53359§02. -uzossas -hQITb?OW_‘__"_ 90 08196388 =-1963566_~0196367_~5236507 -4204907 24
3532443 azolnas -5801452 0 0 0 584019 [}
REGCORD NOe 323 (AINARY) CONTAINING _ 38 WORDS :
[} 0 4158831 1209642 4156283 7351814 4180101 6046611 06160078 ~649)686 0 12
0._ 4155965 =7393389 41457283 =|505205__4)%54668_=-6316927 4156781 _ ~770)0} 0 [+] 4 FLR
2980 4196352 0 -3994575 -3904575 -3094575 -3094575 -3990575 ~7164825 5
! 1
__RECORD_NO, +328 (BINARY) CONTAINING 34 WORDS .
0 0 0 [} 0. [\ 0 0 0 0 0 0 12
0 0 0 (¢ ISR ) NSRRI  § 0 0 0 ") 0 0 24
4200848 0 48213248 [) 0 0 0 =83635)19 1]
RECORD NOe 325 (BINAHY) CONTAINING 34 WORDS
4200448 0 4213248 0 0 0 0 0 4200448 0 4205363 3355443 12
: [} 0 0 0_ 4200448 0_ 4219163 3355443 0 0 _0 0 24
0 0 [) 0 0 0 0 0 =1605328 [}
RECORD NOs 326 (BINARY) CONTAINING 34 WORDS
4200448 0 142222499 .nssans 0 0 ) [} uzoouu 0 82259440 9 12
0 0 o___ 4200888 _ Q__ gLoaa_m S 0 0 28
4200448 0 4226976 0 0 asnsnz [}
RECORD NO. 327 (BINARY) CONTAINING 38 WORDS
0 [ o 0 .0 [} 0 0 -0 -0 -0 -0 12
-0 =0 __8)96970 4335682 _41RRENI =T167565__4188376 4 ‘!.QQS(LG____‘Rl?.l_GL_J_B_I.‘.LBR_B SN -0 a8
4209353 -1470319 4217405 6014853 4197019 ~2754734 4210234 4138579 -4429830
1
RECORD NOo_ 328 (HINARY) COMTAINING 34 WORDS .
0 0 0 0 0 -4233600 -0 =4233736 -0 -82301720 -0 12
~4229904 ) 1} o =82381792 -0 =8235080_____ =0 _~823485%6_______ -0 _=42256864 =0 24
[ 0 (] 0 0 4214528 0 39)0606 (1]
_ RECORD N0. 329 (RINARY) CONTAIMING _ 34 WORDS o .

w




-l -
4221120 0 =42)1871%2 -0 4217800 0 [ 0 42)7218 0 =4230008 -0 T2
4220992 . 0 4230608 0 0 0 0 0 ] 0 4234440 0 24

. 4234296 0 4229728 0 8230604 0 0 0 ~3987782 0 I ”
RECORN_NNs 330 (BINARY) CONTAINING 34 WNRDS . L o
4235096 0 4229824 0 4237472 0 4237368 0 0 o o -y T

0. 0 . =0 _ -0 -0 -0 =0 -0 =0 -0 0 0 24
-0 -0 -0 -0 -0 ~0 ~0 -0 154895 ]
_RECORD NOe 341 (BINARY) CONTAJNING _ 34 WORDS o _ o '
0 ' 0 0 0 0 0 -0 -0 -0 -0 -0 -0 12
=0 =0 v B -0 _ . -0 .= =0 =0 =0 -0 -0 24
0 0 0 0 0 0 -0 -0 [} 0 ’
_RECORD_NOo 332 (BINARY) CONTAINING _ 34 wWORDS__ _ _ '~~~ )
-0 -0 -0 -0 -0 -0 0 0 -0 -0 -0 -0 12
=0 -0 -0 =0 -3994575 -3994575 -3994575 ~3994575 =3994575 =3994575 -399457H -3994575 24
~3998575 -39944575 -30945/5 -39a4575 -3994575 ~3904575 -3094575 ~3994575 3195660 9

_END_OF FILE
THERE ARE

332 RECORDS CONTAINING

19314 WORDS BEFORE FILEMARK NO. &




LIST SUl OF MVD T.

1.

II.

IiI.

Ve

Vi.

PURPOSES

To print a summary of the parameters of the variables in
each run on a Milti-Variable Data Tape as it exists after
editing and modifying the format.

OPERATIONS

The program reads in the Run Heading File and lists the
required paramsters in a stendard format, the specification of
which comprises the majority of the programe. Each listing fills
a computer line printer page when four variables are concerned.
A specimen summary is included with this description.

ERROR CONDITIUNS AND PROGRAMYED HALTSs

PAUSE 7777 Initial pause after compilation to allow
4095 setting up of data tapee
PAUSE 7773 Pause reached after input tape summaries have
4091 all been listed. When new tape is mounted, -

pressing GO will initiate listing of summaries
from new tepee.

USAGES
Compilec programe
Pause 7777
Load input tape on handler 1. Col. 60
Load cards INPUT TAPE ON HANDLER 1
Go -
STORAGE REQUIREMENTSS
171 825lo
SUBROUTINES AlID FUNCTIONS CALLED:

OPENFILE RUNFILE SELECT
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..00000_C LIST SUMMARIES NF MVD_TAPES
00004 DIMENSTION RNM(H)9CHNO(13) e VNM(3»13)yMEANV(I3)sFACTCI3)pVARV(I2),s
_0ooo4 IA(“.I3),MEANLO(l2)oMFANCTR(IZ)oMEANHI(l2)oVARL0(l£)0VARCTR(l2)v_
00004 2VARHI(12)
00008 _ _ _COMMON_RNMyCHNOy VNMyMEANVyFACT 3 JBIGKOUNT,DELT
00004 INTEGER RNM,CHNO
00004 RCAL MEANV
00nNo4Y REAL MEANLUZMEANACTR,MEANH]
00004 . _________PAUSE 8095 N ] e
Q0006 DO 15000 [=1y0
Q0010 IF(SENSE SWITCH 1)1500041%002
00014 15000 CONYVINYE
Q0021 __ __ __ CALL LEADER
00022 CALL DumMP
.00023___ 15002 CONTINUE
00023 CALL OPENFILE(OolN,KEY) o
00027 KODE=0
00031 100 CALL RUNFILECINIKEY9yKODEgLLAMP)
00036 GO TO (9999,51000)9LAMP
00043 1000 READ TAPE INyAyVARV,MEANLOyMEANCTRyMEANHI 3 VARLO,VARCTR,VARHI
~-00076_ CALL _SELECT(307294) _ .
o010t 2 FORMATC(///777)
Q0104 PRINT2009s (RNM(I)9l=i38)9yKOUNT»JBIGIDELT
00131 200 FORMAT(21IXy2SHSUMMARY OF DATA FOR RUN 48AU84//931X920HTOTAL NO, OF
00131 I SAMPLES 174/931Xy)9HNUMBER OF VARIABLESs183/931Xy20HSAMPLING INTE
Q0131 2RVAL 9F7e¢398H4 SECONDS/)
00200 PRINT_210_ ___.._
00203 210 FORMAT(7X9DOHVARIARLE NAME , CHAN DATA MEAN DATA VARIANCE/)
00223 DO_3000 JJ=1,sJBIG '
00225 J3CHNO(JJ)
00230 PRINT_ 3109 (VNM(T9J)pI=193)9CHNOC(JJI)yMEANV(J) VARV (J)
00300 3140 FORMATC(IX)3AB93Xs1293X9FQedySXyF|0e5)
00311 3000 CONTINUE
00316 PRINT 2
00321 PRINT 400, (RNM(1),y1=1,8)
00340 400 FORMAT (21X 40HMULTI~CHANNEL DATA COMPENSATION FOR RUN 8AUjy/» 75H
00340 | VARIABLE NAME CHAN Al A2 A3
00340 2 Ad)
_00403 DO 4000 JJ=1,JBI6G .
00405 J=CHNO (JJ) .
004190 PRINT 4105 (VNMCI9J)pl=1493)yCHNOCJUI) yACE 9 J)pA(29U) A3 s ) sAll,d)
005156 410 FORMATCIX9p3A893Xs 129 10X sF Qe IX9FTallo IXsF9e531XsFYeb)
005334000 CONTINUE
00540 PRINT 2
00543 PRINT SO0y (RNM(I)sI=1,8)
00562 500 FORMAT(2IX933HSTANDARDIZATION SUMMARY FOR RUN ¢8Al4,97)
00577 PRINT S10
00602 5140 FORMAT(7X 91 1 2HVARIABLE NAME CHAN MEAN«LOW MEAN=ZRO .ME
00602 FAN=-H1 VARJANCE=LOW VARIANCE=ZRO VARIANCE=~H] NORMFACT/)
00642 DO 6000 JJ=149JBIG
.-00684 J=CHNO(JY).  _ e e e e - . — —
00647 PRINT 520, (VNM(ch)p I=l,3)’CHNO(JJ).MEANLO(J)pMEANCTR(J).
.. 00647 | MEANHI(J) 9 VARLOCJ) yVARCTR(J)I s VARHI(J) pFACT(J)
00762 520 FORMAT(IX.JAS.3X»IZ,lXo3(2x Fq 4)93(6X9F945)92X9FT65)
00777 6000 CONTINUE
01004 PRINT 2
_01007 GO TO 100 e
01010 9999 CALL SELECT(!O?Z,M)
cl1013 REWIND IN o o o
01015 PAUSE 4091
~Ql017 GO.To 100



01020 "END
. SUBPROGRAMS. .. __ .. . _ N . _
—__LEADER pUMP OPENF LLE__RUNFILE SELECT
_ PROGRAM_ALLOGATION i
-.01083 ... olo4d __ IN_  _ _ 0lo4s _. _KEY 0lols KOQE
oto4d? LAMP 01050 JdJ 010St J
01052 VARV 01102 A 01252 MEANLO 01302 MEANCTR
01332 MEANMI 01362 VARLO 01412 VARCTR 01482 VARHI
——— = — —— Il;
‘COMMON ALLOCATION
00000  RNM 00010 CHNO 00025 VM ILE MEANV
00175 FACT . 00227 JRIG 00230 KOUNT 00231 DELT

PROGRAM END
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SUMMARY DF DATA FOR RUM  CAMHRINGE Al 1510=1535 257 ©6 i

TOTAL NOe OF SAMPLES 3020

. NUMBER OF VARTARLES a e e
SAMPLING INTERVAL 0.500 SECOMDS ’

T TTVARTABLE NAME CHAN DATA MFAN  DaTa VARIANCE T e
CAMRRIDGE REAM MOTION io -0+0663 113416093 T
CAMBRIDGE HURIZ _AGCEL 12 ~2.5681 48539189 e e e
CAMBR|DGE jCC 1" ~%43160 2143907
CAMBRIDGE FCC____ = . 8 . 04,2753 0410954

MULTI=CHANNEL DATA COMPENSATION FOR RUN CAMBRIDGE A| 1510=1545 257 686

TVARTABLE NAME CHAN Y] a2 A3 Ag ;
"CAMRRIDGE WEAM MOTION 10 " 140000 77.0000  0+00000 04000000 e
CAMBRIDGE HUREZ ACCEL R ... 10000 125,0000 000000 04000000
CAMARIDGE 1CC i 1,0000 358,0000 0.00000 0.000000
CAMBRIOGE FCC 8 . .. 140000 _ 2.8000 _ 0.00000 0000000

STANDARDTZATION SUMMARY FOR RUN CAMBRIDGE Af 1510-1535 257 66 _

Rl i

VARIAHLE NAME _ CHAN __ MEAN-LOW _ MEAN-ZRO __ MEAN-HI _ VARIANGE-LOW __ VARIANCE-ZRO VARIANCE=HI _NORMFAct
CAMBRIDGE BEAM MOTION 10 _~839.0000 -221.0000 __ 46.0600 ~0400000 =0.00000 -0.00000 0.00187
CAMBRIDGE HORIZ ACCEL 12 ~B8.0000 221.0000  525.0000 ~0+00000 ~0.00000 =0400000 0.00164

_____ CAMBRIDGE_1CC . 11_. =861.0000 ___33.0000 _ 527.0000___ ____ =0s00000___ =0+00000 =~0.00000 040010)
CAMBRIDGE FCC 78 =228.0000 =31.00G0 1660000 =0.00000 ~0.00000 =0.00000 0.00254

CAMHRIDGE A2 1155-1220 261 66
FOUND RUN CAMHRIDGE A2 1155-1220 261 h6 2980
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PO ECTRUM SIS

A stationary Gaussian random process with zero time average has
all its relevent statistical properties defined by its autocovariance
function or power spectrume In many practical cases in which we are
interested, the signals representing a process are approximately
stationary (are unaffected by translations in the time origin), but are
not Gaussian and are often usefully studied in terms of autocovariance
functions and power spectrae. To provide an exact estimate of the spectrum
requires a perfectly measured, infinitely long piece of a random function.
This is of course impractical since we can only make discrete measurements
over a small sample of the process. Techniques have been developed so that
such measurements can provide a smoothed estimate of the true power spectrum.

X(t) is one of an ensemble of functions generated by a random
process, whose value at any time is a random variable with a probability
distribution induced by the ensemble. The random process is assumed to be
Gausgian so that the values of the function at a set of points t = t,,

i =1 to n, have an n~dimensional joint probability function which i%
completely determined by the ensemble averages

i(ti) = ave {X(ti)}

and by the covariances °13 cov {.X(ti),x(tj)}

ave { [x(ti)-‘i(ti)] . [X(tj)-l—l(tj)]}

Restricting ourselves to processes with zero averages and which
are stationary, a complete specification of the distribution is provided
by the covariances C,, which now depend only on the time separation

(ti - ﬁj). Gij = C(ti-tj) where C(0) is the variance of X(t).

It is more usual in practical situations to work with a single
time function of infinite extent rather than an ensemble of finite pleces
of such functions. However, in the statistically random case, the
averages across the ensemble and single functions are equivalent.

In single function terms, the covariance at lag K is :
G(K) = Lim 1 f T2 2(t)eX(t4K) at
T-DDO
~T/2

and C(K) is called the autocovariance functions The autocovariance function
and the power spectrum P(f) are Fourier transforms of each others



- 48 -

“+ 00

o(k) = jp(r).eiz‘ﬂ‘. af
/2 : 2
where PF(f) = lim 1 X X(t)ee 2TV | gy
T T -T/2

P(f)af represents the contribution to the variance from frequencies
between f and (f+df).

The practical difficulties involved in making the estimate of
this quantity are discussed in Blackman and Tukey (!The Measurement of
Power Spectra' (Dover)) and only the steps involved in the caleculation are
included here, with reference to the subroutines which perform these
calculations.

In the present analysis prewhitening of the data was not includede.
The purpose of such treatment is to smooth out the spectrum so that any
dominant frequencies which may exist in the spectrum do not contaminate the
remainder of the spectrum due to the side lobes of the spectral windows used.

The lagged products R(K) are summed for all lags, K,

IBIG-(K~1)
REK) = 0. % +X;, (g 1) Where IBIG is the number
i=1 ' of samples avellable, in

the subroutine FWRSPECT, and a further passage through this subroutine
yields the autocovariance function

_ R
oK) = THiea(k1

The autocovariance function has then to be modified by a filter before
Fourier transforming to produce the power spectrum.

The functions calculated above are generally referred to as the
apparent autocovariance functions because we are not using an infinite
record as required for a true specification of the function. By multiplying
the apparent function by a function of K, a modified apparent function is
obtained, which, although possibly not a good estimate of the true auto=
covariance function, has a transform which is a good estimate of the smoothed
value of the true power spectrume Three of these 'filters'! are provided in
PWRSPECT and the relative merits of these are discussed in Blackman and
Tukey. In analyzing the cross coupling data, the Hamming filter was used.

The cosine transform to yield the spectrum is applied by the
subroutine COSTRe It is this output for three lag values which comprises
the analysis of cross coupling data presented in Data Report 1967-6-D.
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DICROSCOPES  (DIcks CROSs COupling PowEr Spectra)

L. PURPOSEs

To provide a power spectrum analysis of time series data
written in a specified format.

iI. OPERATIONS

The program first searches for a given run with the operation
of subroutines OPENFILE and RUNFILE and the run parameter file is
written on the output tape. The program then proceeds to calculate
the power spectra and autocovariance functions for all the
variables of the specified run using the set of subroutines
deseribed in this volume. When each spectrum hes been written on
tape, an end of file mark is written and the tape backspaced over
it in readiness for writing the next spectrume. Only when all the
spectra for a given run have been written is this end of file mark
gllowed to remain on tape, so that a searching subroutine will
be able to identify its position on tape.

The program runs in the sequential mode (ie.es with KODE = O
as the key for RUNFILE) so that successive runs will be analyzed
without the need for control cardse When the input tape is
exhausted, both the input and output tapes are rewound and the
program is terminated. Hence the program may be left unattended.

III, ERROR CONDITIONS AND PROGRAMMED HALTS:

PAUSE 7’7778 Initial pause after compiling program to allow
getting up of tapes.
409510
SS 5 ON Suppresses printing of the power spectrum and
autocovariance functionse
SsS 6 ON If starting the program in the middle of a run

and it is required to restart with the analysis
of a particular variable. The program must
start by calculating the sums of products for
up to 200 lags, which is then used to calculate
the autocovariance and power spectra for all
other lag values. Hence only the variable can
be specified, we cannot pick out a particular

lag valuee

SS 6 OFF Causes the program to exemine all the variables
of the current run.

PAUSE 7 Is reached with SS 6 ON to allow input of a

value of L indicating the first variable of the
current run to be examinede The L value is
written in the 30th column of a card which is
read by the program upon pressing GOe
Col 30

WINITIAL VALUE OF L IS L

L = 1 starts with the lst variable

L = 2 starts with the 2nd variable, etc.
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Iv. USAGES

Compile programe

Pause T777.

Load input tape on handler 1, output tape on handler 2.

Load reader with cards as required by OPENFILE and RUNFILE
including heading cards for the output taps if it is a new one,
and the name of the first run to be found by RUNFILE.

Set SS 6 and SS 5 as required (see above).

GO.

If SS 6 is OFF the program will then continue unattended.

The program requires a llttle tailoring to the partiocular
usage because of the use of subroutine VARBLE. Statements 1110,
1120, 1130, and 1140 are followed by unnumbered FORMAT statements
which require the names of the varlables on tape in the order in

on tapee The FORMAT statements should be
included as described in Section IV USAGE (a) to (c) of VARBLE.

There is no limit to the number of variables which the program
can handle, but the GO TO statement prior to 1110 should be amended
accordingly and statement 2001 must have (I-N) where N is the total
number of variablese.

Ve STORAGE REQUIREMENTS:
36268 194210
VI. SUBROUTINES AND FUNCTIONS CALLEDs

OPENFILE RONFILE WRITEANS SELECT VARBLE
PWRSPECT DATAIN PRINTPSP BACKUP PRINTACV

VII. RUNNING TIMESSs
Calculation and writing of spectra and autocovariance on

tape (without print-out) is 1 hour for 3300 samples of 4 variables
and 3 lagse
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L0232 1170 CALL WRITFTEANS(STAPESSs5s09050) _ o S

00009 C DICRUSCOPES L o
L0000 C POWER SPECIRUM ANALYSI 0OF HAWIRTH CROSS COUPRPLING DATA
__N09N0_C _AUGUST 224 1407 )
CoOnNY COMMUN RNM.LHJOoVNM HﬁANV FAPT.JHIHoKOUNT.DFLI
L0004 DIMENSTON RNMCH) «CHNOCES) «VNME3413) yMEANY (13) 9FACT(13)
v0004d INTEGER RNmyCHIyD
£0204  REAL MEANV o i )
conou Cc
faoou‘ . DIMENSION R(251)+C(251)95(251) ¢FRAME(I3) i
¢o004 INTEGER VFTAPE,STAPE
00008 PAUSE 8095 . o
00006 DO 15000 [=196
00010 IF(SENSE SWITCH 1)15000,15002 .
CO014 15000 CONTINUE
00221 CALL LEADER o e L
Qo022 CALL DUMP
(0023 15002 CONTINUE
0c023 CALL OPENFILE(STAPESVTAPF s KEY)
50927 KODE = |
cecn3l 1009 CALL RUNFILE(VTAPEYKEY s KONEYLAMP)
0235 GU TO (90001010 sLAMP_ e e
¢NOB3 1010 1F(SENSE SWITCH 6) 1012410071
00047 CSUPPRESSES WRITING OF RUN PARAMETER FlLE WHEN STARTING ,IN THE MIDOLLE UF
00047 C A RUN
69047 C
¢C0047 C OPEN NEW ANSWER FILE FOR THIS RUNFILE
D,D.‘_')a7 c e e s vovms et aen e o w e A e - - 2
Esde i § Initli CALL WRITEANS(STAPEsSs09090sKOUNT)
$0055 GO_TO 1013 -
neosS7 1012 CALL SELECT(STAPEi12)
€0062 1013  L=0
DC064 1100 L=L+1
00067 1101 M=0 L
00071 Cc
00071 __¢C
CO0d71 C ALLOWS SELFECTION OF VARIARLE(L) ANYD NUMBER OF LAGS{(M) WHEN
gnoti C RESTARTING IN THE MIDDLE OF A RUN
20071 IF (SENSE SWITCH &) 1102+1109
90075 1102 PAUSFE. 1 L
00077 1103 READ 1106sL¢M
COI06 _ 110A FORMAT(29Xsl1929Xs11)
XIRE M=M=
Coll6 _C
GOI16 1109 CONTINUE
20115 C SELECT VARIABLKES_ __ ___ __ _ _
NI
00116 GO TO (1110s11209113001440,1170)3L
s0128 1110 CALL VARHBLE(XyVNMeIX)
o132 FORMAT (24HDUMO3S HORIZ ACCEL )
50143 IFCIX) 1200+910041200
20187 1120 CALL_ VARBLE(XyUNMeEX) -
¢o153 . FORMAT(241iDOMUAS REAM MOTION )
C0154 IFCIX) 120049100y 1200 "
60170 1130 CALL VARSLE(XyVNMyIX)
50174 FORMAT(24HDOMOSS 1CC )
(0205 IFCIX) 12009940091200 g
00210 1180  CALL _VARBLE(X s VNMe LX) . o /
00215 FORMAT(244DOMORS FCC )
L0226 IFCIX) 12009910090200 . _ o
20232 c ENI_) OF RUN FILEe. CLOSE ANS FILE ON OUTPUT TAPF K

R VO U
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e0241 KODE=0
00243 G0 _TO 1000 ~
c0244 ¢
00288 € SELECT WUMRER OF LABS o
Lo244 C
00284 1209 MaM+ | N , .
00247 C ALLOWS SELECTIUN OF KBI1G WHEN STARTING IN THE MIDDLE OF A RUN,
0247 IF (SENSE SWITCH B) 120141202 SIPERFLUAUS
n0253 1201 PAUSE 77 )
20255 1202 GO, TOCL2039.121001220912305 0100001 . . .. .
0265 1203 KBI3=200
0026517 G0 _TO 1900
©0270 1210 KBIG=40
00272 GO _fu 2904 .
06273 1220 KBIG=480 : \ '
00275 B0 T 2008 o : —
00276 1230 KB1:=200
¢0300 GO T0 2004
00301 C : :
00301 - CCLEAR SUMMING AREAS 1N POWFR _SPECTRUM SHURROUTINE
Q0301 C '
$0301. 1900 CALL. PHRSBECT.AX R0 CoSa K L5209 [B1G20)
0nit2 KEY=0
0314 C PRINT _MAME OF CURRENT _VARIABLE
60314 PRINT 190y (VNM{TaIX)y1=193)9KRIG
00343 190 : FORMAT(55Xs3A8s18)
co347 60 TO 2000 -
00380 € T TS T T T T T TSI TNI T SISO TINIIITI oI n NN
C0350 C READ DATA ANy CALCIULATE POWER SPEGTRUM .
00350 _C —— e e
00350 2000 CALL DATAIN(VTAPE FRAMF s yKOUNTy | sKEY)
00357 60 _T0(2003,200192001)KEY
00365 C RESET TAPE TU HEGINNING OF DATA EXCEPT ON LLAST PASS
00385 . 20001 IF(L=4)2002120041200 _ _ _ . .-
c0372 2002 CALL HACKUP(VTAPEYKEY)
00375 GO _T0 1200
00376 2003 CONTINUE
00376 x=FRAMt(IX)-MEAJV(lX)
00404 2004 CALL PWRSPECT(XsRsCsSsIKHIG3yIBIGIKE )
Co81s GO _T0(20002300023000)sKEY.___ . . ... R
00423 3000 NLIM=KHRIG+]
60426 [F(SENSE SWITCH 51302003010
00432 3010 CALL PRINTPSP(SsIX9KRIGsIBI1G) -
Q437 CALL _PRINTACV(CelXsKBIGLIBIG)
204688 3020 CALL WRITEANS(STAPEsSs+1sIXyKBIGyIRLG)
00453 CALL _WRITEANS(STAPE 9C929 11Xy KBIGIRIG). .. ..
c0u62 GO TO 1200
Q0463 € =~ e—mmm—emmeemeeeo- ettt e terteetvetoedeetonetherterted m——mmmmmem e ——e
GOoUs3 9100 PRINT 910 ‘
00466 910 FORMAT (I X3 3QHREQUESTEN VARIABLE NOT _ON TAPE /1Xyl4HJOB TERMINATED)
00506 9110 DO 9109 J=|yJHIG
90510 JUECHNO(Y) | i
00513 PRINT 9||.(vNM(I.JJ).lai.s).CHuch)
00545 9] FORMAT COXs3AR2X 0 12 e
$0552 9109 CONTINUE | ; {
40557 C ettt ettt tteteceeh bttt bnsubp it bedalesit ommmmEmoonITs
r0557 9000 REWIND VTAPE ’
0056] REWIND STAPE . . I e e e
C0563 CALL SELECT(3072+8)
L0565 CALL SELECT(30/294)

20571

END




SURAPRNGRAMS

SELECT_.

LEADER DUMP._. CUPENFILE __RUNFILE  _ WRITEANS, e e
VARBLE PWRSPECT DATALN HACKUP PRINTPSP PRINTACYV
PROGRAM ALLOCATION R
00513 1 00618 STAPE___ _006)5 _  VvTApE___ 00616 _ KEY
00647 KODE 00b20 LAMP 03621 L 00622 M
C0603 X 0065 [X 00526 KBIG 006-7 181G
20530 NLIM 00631 J 00632 JJd .
00533 R olszi o 02607 5 03575 FRAME
COMMON ALLOCATION
Q009 RNM 00010 CHNO 00025 VNM 00143 MEANYV
GOI1TS FACT 00227 JRIG 00230 KOUNT 00231 DELT

PROGRAM END




I PAUSE 4095
T
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DICROSCOFES

FRINT 'REQUESTED VARIABLE NOT ON
TAPE, JOB TERMINATED' FOLLOWED BY
LIST OF VARIABLES PRESENT

REWIND VIAPE |
REWIND STAPE
[ PAGE FeED |

END

SELEGT VARIABLE =2, 3
AND NUMBER OF
LAGS AS GIVEN ON [NLDEKBIGH |
CARD '
v - . o ON
TEST L PRINT POWER SFECTRUM
WAS PREVIOUS ONE THE. AND AUTOCOVARIANCE
LAST VARIABLE —|
‘mﬁﬁ — WRITE POWER SPECTRUM
L——J|| AND AUTOCOVARIANGE
SPECIFIED VARIAB '
I s
TE END OF FILE
IS REQUESTED i REWIND OVER ITAND
VARIABLE ON T
TAPE? YES
NO |
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FRINTER OUTPUT DURING PROCESSING BY !'DICROSCOPES'

The example given is that which was output when processing was
to be resumed with the ICC variable for run Cambridge TR.

The setting up of the program is described in the DICROSCOPES
section. In order to start with the ICC variable, SS 6 was put ON and
a card loaded in the reader specifying the initial value of 'L', in this
case 3 (corresponding to the ICC variable).

The first page of the printout is a listing of the output tape
labels This is produced by the subroutine OPENFILE, The input tape
label and all the runs on tape up to and including Cambridge T2 are then
listed by subroutine RUNFILE. Control is then returned to the main
programe The name of the current variable is written together with the
initial number of lags used for calculation of the spectra. Having SS 5
ON has suppressed printing of the power spectrum and autocovariance
functionss S8 5 was, at one stage, switched OFF and the autocovariance
of the ICC variable for Cambridge T2 using 80 lags was printed out. When
SS 5 was again switched ON (this was probably done during the printing of
the 80 lag autocovariance because printing is only suppressed after the
complete function has been printed out), the program continued to print
the run names and the variables as they were reached during processinge.
The end of the data tape was reached after run Cambridge T3, and END OF
TAPE was printed.
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2

OUTPUT TAPE LAHEL 0ON HANDLER

e LOMER. SPECTRUM _ANALYSIS_OF HAWORTH CROSS COUPLING DATA
END OF TAPE LABEL

200
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INPUT TAPE LAHEL Od HANDLFR 1

SIHLS_TAPE _CONTAINS CAMBRIDGE NDATA TAPF NUMHER ONE RUNS Al 10 T3

. REVISED WY
_BELONGING

PROGRAM TO MODIFY FORMAT OF
[U_RICHARND HAWORTH

FNDITEN TAPES AS AT

18 AUGUST #6171

CAMHRIDAE_ Al 1510~1535 257 b6

e e CAMHRIDGE B 2020=2050

CAMRRINGE A2 1155=1220 261 HB6

298
t 705-1735 260 K6
CAMHRIDGE _Cl 0310-0830 261 66

CAMBRINDGE R2

66 ..

CAMHRIDGE NI 1125=1210 241 48
CAMBRINGE D2 _0710-0723 242 55

CAMBRINGE EI 0315-0340 239 #b
e CAMHRINGE E2 0305-0340 242 %6

CAMHRINGE FI 1610-1630 24| b6
CAMBRIDGE F2 1925-1945 24) 66

CAMBRIDGE F3 06K50-0710 239 b6
CAMHRIDGE G1 0045-0145 243 66

CAMHRIDGE G2 0410~-0430 243 b6
CAMHRIDGE HI.1300-1935.2483_h6

CAMHBRITDGE H2 1105=1140 245 bhb
CAMHRINGE J1 0815=-0840 246 Kb

CAMHRINDGE J2 1700=1730 243 K6
CAMBRIDGE Ki 0310=-0325 245 %6

CAMHRINDGE K2 0310-0827 245 66
CAMBRIEDGE K3 030520330 _248_65

CAMBRIDGE LI 1535-1655 247 K6
CAMHRINGE L2 0750-0810_2%3 &6

CAMRKRIDGE L3 0345-0405 257 &b
CAMHRIDGE MI_02535-0700_ 248 46

CAMHBRINGE M2 0330-0355 253 66
CAMBRIDGE M3_1000-1010 251 %86

CAMRRIDGE NI 2345-0Q006 242 66
CAMHRIDGE N2 (320=1940 257 66

CAMHRIDGE N3 2215-2235 260 b5
CAMBRINGE P 2250-2315 2349 %6

CAMHRIVGE P2 0280-0311 240 66
CAYMHBRIDGE_01.1000-1030_244 hH

CAMHRINDGBE RI 0R25-0650 240 K6
CAMRRIDGE R2 _0120-0155_24) 56

CAMRRIDGE SI 0#420-0445 247 46
CAMMRIDGE S2 1225=-1300 247 w6

CAMHRINGE [T 0030-0050 2%8 66
—CAMBRINGE T2 _0335-0355.258._ 46

FOUND

RUN CAIMHBRINGE T2 0335-03%5 258 66

s .

2390

e CAMBRIDGE _1CC T



" TAUTOCOVARLANCE FOR CAMA

- RECORD _DURATION
AVERAGING INTERVAL=
_SAMPLING INTERVAL = 05000 SECONNDS.

- 58 -,
RINGE T2 0335=-0355 258 66
. CAMBRINGE 1CC___

=1194,50 SECONDS
49,00 SECONDS

PAGE |

_VOTAL SAMPLES_ = 2383
MAXIMUM LAGS = 80

NEGREES OF FREEDOM= . ' 59
\

TIME  AUTOCOVAR

INTERVAL
0 =000 IheBRIRY '
| 06500 {2.21482
2 1000 3.79273
Lt 3 1500 ~0eh20K18
! 4 2000 0.68827
. 5 24500 3.47764
) 3.000 515223
i 34500 4428829
8 4.000 2095985
9 4500 |« 16081
10 5.000 0.19362 )
I.4 54500 _=1.455774
1. 12 64000 ~2020537
13 65500 “-0eY96 111
l“, 1.000 e |B66
1S 7500 226239
16 8.000 1436164
1.7 Be50Q. . =0,45650
I8 9,000 -] 445378
19 9,500 -0,98275%
20 10000 NDeD7129
21 10500 NDe52524
22 11000 0«10565
23 11500 =0485300
24 12000 ~0.49873
25 12590 =0e.10848
26 i3.000 0.23037
217 13500 Qel 1R8]
28 144000 ~0.27181
29 184500 =0446015
30 15000 ~0¢30A79
31 15500 -0.02307
32 164000 0.10010
33 15500 000159
34 17000 ~De 11627
33 17500 ___ . =0,08292
36 18.000, De23161
317 18500 0820965
38 19000 Ve37701
39 19500 _ Qe 15742
40 20000 ~0+01283
49 204500 .. ... .000213 —
42 21000 012690
43 214500 0421932
44 224000 0.22083
45 22500 Q0s15016
4o 23.009 0.02322
4/ 23500, . 7016714 e = e
438 24000 -~0e3704 1
50 25000, ~0e27733




AUTOCOVARTANCE FOR CAMRRINGE T2 0335-0355 258 66

CAMKRINGE 1CC PAGE 2
INTERVAL 11ME AUTOCOVAR

51 254500 ~0+06035
52 264.000 =0e00219
53 26500 -0e11789
54 27.000 ~0.24817
5% 214500 ~0e28539
56 28000 _=0.23329
57 2H4500 -0.150h6
58 29000 =Ne67RS
59 294500 04N0097
60 304000 0601577
LY 30500 ~0.02767
62 31000 =0e06753
63 314500 ~0407730
64 32.000 ~0.06602

65 32500 ~0eULRUY ' ]

66 33.000 «0,08572 ‘
67 334500 -0.03704
0d 34,000 =0.031712
69 34.500 -0+03925
70 35-000 ‘0005922
71 35.500 ~0.0743}
12 36.000 -0.06378
73 354500 -0402907
14 37000 ~=0Qe00047
5 3714500 ~0.0059%
710 350000 '0003268
77 33-500 ‘0.04602
1 78 394000 -0403303
! 19 390500 ‘OoU'?“O

80 40.000 =0002265 —
CAMBRIDGE FCC 200

CAMBRIDGE T3 0740-0R00 258 ©66 \

FOUND RUN CAMHRIUGE T3 07409-0800 258 b6 2390 -
CAMBRINGE BEAM MOTION 200

CAMBRIDGE HORIZ ACCEL 200
CAMBRIDGE IcCC 200

CAMBRIDGE FCC 200
END OF TAPE
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Subroutines COMPARE(X,Y,LBIG,LITE)

I

III.

v.

Ve

Vi.

PURPOSE:

To compare two alphanumeric fields X and Y of lengths
1BIG. If the fields are equal LIIE = 1 upon return to the
main program and LITE = 2 otherwise.

OPERATION:

The program reads in each element of the two fields to be
compared and compares corresponding pairs of theme Usually one
field is specified in the program or on cards read by the
program and the other is specified on the tape being read by
the programe In this way a specified field can be recognized on
a data tapee

ERROR CONDITIONS AND PROGRAMMED HALTSs

Nonee
USAGES

READ 100, (RUNAME(N) ,N=1,8)
100 FORMAT(8X,8A4)
200 READ TAPE VTAPE,RNM,CHNO,VNM,MBANV,FACT,JBIG,KOUNT,DELT,
CALL COMPARE(RNM,RUNAME,8,LITE)
GO TO(2000,1000) ,LITE
c RUN NAMES DO NOT CORRESPUND TRY NEXT RUN
1000 CALL SELECTEVTAPE,llg
CALL SELECT(VTAPE,11
GO TO 200
c RUN NA:ES CORRESPOND, PROCEED
2000 PRINT 2100,(RUNAME(N$,N=1,8;
2100 FORMAT(11X,1O0HFOUND RUN 8A4
etce

STORAGE REQU IREMENTS:
6lg 49
SUBROUTINES AND FUNCTIONS CALLEDs

None
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00004 SUHBROUTINE COMPARE(Xy Yol BIGyl ITE)
00004 C SUBROUTINE TO COMPARE TWO ALPHA FIELDS OF LENGTH =LBIlG=,
-.--00008 _C SUBROUTINE RETURNS THE VALUE =|= IN =L1TE=_(F THE FIELDS_ARE_EQUAL
00004 INTEGER X,Y
00004 DIMENSION X(1)yV(I)
00004 M=0
...00006 DO_9 L=1sLHIG
00010 9 MaX(L)=Y(L)+M )
00032 JEMAIO 00 e

00036 10 LITE=2

00040 G0 _T0 agag

¢oo4y 11 LITE=)
—00083 9999 RETURN

00045 END

PROGRAM AL L OCATION ..

00056 COMPARE 00060 M

00061

L

PROGRAM END




L.

1I.

I1I.

Iv.

out.

PURPOSE:

1.

2
3.
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H OPENF ILE( STAPS ,VTAPE (KEY

To assign logical tape handler numbers to input and
output tapese

To read and list input tape label.
To write tape label on new output tape, or if already

labelled, to read and list output tape label and position
tape to begin writing after last runfile already on tapes

OPERATION3

1.

2e

3.

he

5

Tepe Specification Card (as in MVD Compensation)

Subroutine reads a card with a numeral (1 to 8) in colums
30 and 60s The numeral appearing in column 30 is assigned
to STAPE (the output tape) and the numeral in column 60 is
assigned to VTAPE (the input tape).

Tape Label Cerds

If the word NEW appears in card colums 1, 2, 3 of the
Tape Specification Card, the program assumes that a new
output tape is mounted and writes a tape label on ite The
label is contained on punched cards immediately following
the Tape Specification Card, and consists of any number of
80 colum cards terminated by an end of file card (7/8 in
colum 1).

If the word NEW does not appear in colummns 1, 2, and 3 of
the Tape Specification Card, the program will list the
label on the output tape and then advance the tape until
a runfile with the name END OF TAPE is found. The tape
will then be positioned so that the next runfile (that is
the heading and run parameters) will be written over the
END OF TAPE record.

After the output tape has been positioned the program
lists the tape label appearing on the input tape.

The subroutine then gsets KEY = 3 and returns control to

the main program sequence.

ERROR CONDITIONS AND PROGRAMMED HALTS:

USAGEs
CALL
Load

None

OPZNFIL&E(OUT, IN ,KEY)

the reader with cards as followas
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NEW OUTPUT TAPE ON HANDLER 2 INPUT TAPE ON HANDLER 1

(Tape label cards)

TAPE NUMBER ONE

BELONGING TO MARINE GEOPHYSICS
CONTAINS CROSS COUPLING INFORMATION
8 END OF TAPE LABEL

If NEW appears on the Tape Specification Card, tape label
cards must be included.

If NEW does not appear on the Tapa Specification Card, taps
label cards must not be included.

Ve STORAGE REQUIREMENTSS
S5hg 36k
VI. SUBROUTINES AND FUNCTIONS CALLED:
SELECT EOFCK COMPARE EJECT
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00004  SUHROUTINE OPENFILE(STAPEsVTAPEKEY)
00004 C SUBROUTINE TO READ TAPE ASSIGNMENT CARD AND TO OPEN THE TAPE
00004 C _FILES. IF =NEW= 1S SPFCIFIED ON ASSIGNMENT CARD THE TAPE LABEL
00004 C “WILL BE READ FROM CARDS, PRINTED AND WRITTEN ON THE OUTPUT TAPE,
00004 C OTHERWISE THE TAPE LABEL WILL BE READ FROM THE OLD OUTPUT TAPE,
00004 C PRINTED AND THE TAPE ADVANCED SO THAT WRITING WILL BEGIN AFTER
__ 00004 C THE LAST RECORD ALREADY WRITTEN ON THE TAPE.
00004 C THE INPUT TAPE LABEL WILL BE REAp FROM THE TAPE AND PRINTED.
..00004 € sesmsesesessececsseeesasseccessosoes e oS ToSSSTITNININT hekoeeoledeled ==
00004 C 'COMMON STORAGE T
00004 C _ o
00004 COMMON RNM,CHNO,VNMyMEANV4FACT,JBIGyKOUNT,DELT
00004 DIMENSION RNM(B).CHNO(l3),VNM(3,l3)pMEANV(IZ).FACT(IZ)
00004 INTEGER RNM,CHNO N.B_ ABavE FoRMAT
.00004 _ REAL MEANY e i
00004
00004 €  eecmmemcccescceeocescoceocec—emccmcee-ceec=—-o-- e
00004 C OUTPUT FILES -
__ 00004 C : STAPE FILE | TAPE LABEL
00004 C WRITE OUTPUT TAPE STAPE,sooo(LBL(l).l=lo20)
.. 00004 __C300 _FORMAY(20A&) _ ' . . .. ...
00004 INTEGER STAPE
00004 DIMENSION LBL(20)
00004 EQUIVALENCE (LBLCIY9FACT(1))
00004 C T Dottt bttt P Py e
00004 C INPUT FILES
...00004__C e e e e e
00004 C \ CARD FILE RECORD |
__00004 C ) —_ _
00004 C READ 100yKONTROLsSTAPE,VTAPE
00004 INTEGER VTAPE
00004 INTEGER STAPE
_..00004__C e e e e -
00004 C CARD FILE RECORD 2
00004 C READ 3003 (LBL(I)s1=§,420)
00004 C
00004 C STAPE FILE | TAPE LABEL
00004 c
_.00008__C  READ _INPUT TAPE STAPEs200s(LBL(I)sl=1s20)
00004 czoo FORMAT(20A4)
00004 C -~
00004 ¢ STAPE FILE 2 RECORDI ( FP WORDS)
00004 C
00004 C READ TAPE STAPE ,RNM,CHNO,VNM,MEANV,FACT,JBIG,KOUNT,DELT
.. 00004_____ INTEGER TAG,CHNN e
00004 DIMENSION 1DUMCIY) -
00004 EQUIVALENCE (CHNO(1)yTAG)y (CHNO(2)9CHNN) 9 (CHNO(3)yIDUMCI)) )y
00004 I (JBIGYNBIG) s (LKOUNT»IBIG)
_.00004__C o o
00004 C VTAPE FILE | TAPE LABEL
_00004_C ... . . e e e -
00004 C READ INPUT TAPE VTAPE,I11l, (LBL(1),1=1,20)
. 00004 _CIt) FORMATCIOA8) _
00004 C
_.00004__C = ~m=ee=cesecscescscccsmcscesssssss-sosmsssossooosoSsosssoSooSssesessoes
00004 C ‘WORKING STORAGE
_.00004__C  ___ - . e e
00004 DIMENSION NL(8) oo
.pooos __C L. s L
00004 C ALPHANUMERIC CONSTANTS

00004 C

R
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00004 NEW=152950

00006 NL(i)=56S7904 _ __

0001 NL(2)=-6722508

00015 NL(3)=4517584 R _ i

00020 NL(4)=2-3994575

-00024  NL(5)==3994575 =

00030 NL(6)=-3994575

00038 NL(7)==3994575 _ _

00040 NL(8)=-3994575

00044 C_.___ . | S _ e

00044 C —————— T e e e e
00044 _C e .

00044 READ 100yKONTROL ySTAPE VTAPE

~00061__ 100 FORMATI(R3,26X,y[1y29Xy11)
00067 1000 IF(STAPE) 1001,4000,1001

00073 _ 1004 _ CALL SELECT(3072,4) _
00076 PRINT 101y STAPE

—0010S_ 101 FORMATCIOXy 29HOUTPUT TAPE LABEL ON HANDLER 13y//)
00121 REWIND STAME

00123 __  REWIND VTAPE.
00125 IF (KONTROL-NEW) 2000300052000
00132 _C_ .. JR S
00132 ¢ NOT A NEW TAPE. READ AND PRINT LABEL FROM TAPE.
~00132_C

00132 2000 READ INPUT TAPE STAPE!ZOOQ(LBL(l)!I'I’ZO)
..00152___ 200 FORMAT(20A4)

00155 CALL EOFCK(STAPE,LITE)
00162 ___PRINT 201y(LBL(I)y1=1920) _ ., _ .
90201 201 FORMATC(IX,20A4)
__00205 ’ GO TO €(210192000)sLITE
00212 2101 READ TAPE STAPEyRNMyCHNOyVNMyMEANV)FACT9)JBIGIKOUNT 9DELT
00242 CALL COMPARE(RNMyNLy8yLITE)
00247 GO TO (210392102)sLITE
..00254 __C. e e e
00254 ¢ ADVANCE TAPE TO READ NEXT RUN IDENTIFICATION,
_00254__¢C R
00254 2102 CALL SELECT(STAPE, i)
002861 CALL SELECT(STAPEsII)
00266 GO TO 2101
_.00267_C . e e e
00267 C POSITION TAPE TO WRITE OVER =END OF TAPE= RECORD.
002671 __C
00267 2103 CALL SELECT(STAPE,12)
00274 CALL SELECT(STAPE,I1)
00301 ' GO TO 4000
..00302 _¢C . e e
00302 ¢ NEW TAPE. READ AND PRINT LABEL FRUM CARDS AND WRITE ON TAPE
00302 C § :
00302 3000 READ 2009 (LBL(I)yl=}y20)
_._00321 CALL_EOFCK(1536,L1TE)
00324 © PRINT 3019(LBL(I)y1=1,20),
_..00343 __ 301 __FORMAT(IX,20A8) e
00347 GO TO (3002,3001),LITE
_..00354__3001 _WRITE OUTPUT_TAPE STAPE200,(LBLCI)s]1=1920)
0374 GO TO 3000
._00375__3002 ENDFILE STAPE. )
00377 GO TO 4000 °
_.00400...C_ e S e e e s
00400 C OPEN INPUT TAPE. READ AND PRINT LABEL.
00400 c I JE

00400 4000 IF(VTAPE) QOOI,QQQQ 400
OOQOQN~ROOL CALL_EVECT.. VR - —
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00405 PRINT 400, VTAPE
00418 400  FORMAT(I10Xs 28HINPUT TAPE LABEL ON HANDLER 13s//)
00430 8002 READ INPUT TAPE VTAPE 2009 (LBL(I)yi=)920)
00450 CALL EOFCK(VTAPE,LITE) S
00455 PRINT 2019 (LBL(I)slaly20)
00474 GO TO (9999,4002)sLITE
00501 C
00501 9989 kEy=3
00503 CALL EJECY
00504 RETURN_ e e
00508 END =
SUBPROGRAMS
... SELECT EOFCK COMPARE _ _EJECT.

PROGRAM ALLOCA

TION

00537 OPEN

FILE 0054¢% NEW 00542 KONTROL 00543 {

00544 LITE

00545 NL
COMMON ALLOCATION
00000 . RNM . 00010 CHNO 00025 VNM 00143 MEANV
...001713 FACT 00223 JRIG 00228 KOUNT 00225 DELT
00173 LBL

00223 NRIG

00010 TAG 00011 CHNN 00012 10UM
00224 IBIG .

PROGRAM_END
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OPENFILE

OPENF ILE( STAPE, VTAPE ,KEY)

READ FROM CARD
KONTROL, STAPE , VTAPE

[ DOES STAPE=0
YES

NO

PRINT 'OUTPUT TAPE
LABEL ON HANDLER
(STAPE) !
|
REWIND STAPE
REWIND VTAPE
l

[ NEW STAPE?
YES
NO ]

READ AND PRINT | READ LABEL FROM
STAPE LABEL CARDS, PRINT IT
AND WRITE ON

! o = STAPE |

__ {_ENDFILE STAPE
IS RUN HEADING

XO IEND OF TAPE!
[ — y ] ‘Iﬁs
ADVANGCE TWO REWIND 1 FILE MARK
FILE MARKS ADVANCE 1 FILE MARK
|

1
DOBS VTAPE=O |
NO

PRINT VINFUT TAPE
LABEL ON HANDLER
(VTAPE)

|
READ AND PRINT
VTAPE LABEL

KEY=3

| RETURN |
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Subroutines RUNFILE(VTAPE,KEY ,KODE o LAMP)
I. PURPOSE s
1. To search a data tape or answer tape for a specified

2e

runfile and to position the tape at the end of that
runfile.

To 1ist the run names of the data contained on the tape
until the desired runfile is reached. '

II. OPERATIONS

1.

2

3.

e

The function of the subroutine depends on the value of
KODE.

(a) If KODE = O, no run name is furnished and subroutine
assumes that the next runfile in sequence is desired.
This is the SEQUENTIAL MODE when every run is examined.

(b) If KODE # O or 8 (it is usually given the value of 1)
the subroutine reads a card on which is specified a
run name, up t0 32 characters in length beginning in
colum 9o This is the same format as the Run :
Identification Card in the MVD Compensation Program so
that the program can try to match it with what is
written on tape.

(e) If KODE = 8, the subroutine reads a card image identical
to the above, from a paper tape readeres

For KODE # O the subroutine searches the tape mounted on
handler VIAPE until the specified run name matches the RNM
written in the heading section (record 1) of the runfile.

If no match is found before encountering an RNM named END
OF TAPE, the tape is rewound, and searched from the beginring
once only. This provision ensurés that. the entire tape will
be searched completelys If the end of tape is reached a
second time without successfully finding the specified run
name, the message REQUESTED RUN (32 character RUN NAME) NOT
ON THIS TAPE is printed. The VIAPE is rewound again and

the subroutine pauses showing 3744.. The next run name
appearing on card or paper tape may be searched for simply
by pressing GO.

For an entry to the subroutine with KODE = O, the subroutine
will advance the tape to the next runfile in sequences

When the requested runfile has been located the subroutine
has read into common storage all the parameters appearing
in record 1 of the runfile preamble and is positioned to
read record 2, In normal processing this record is not
usually used but it may be read by the main program upon
exit from the subroutine or advanced to the next file mark
after which the data are written.
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5¢ Upon entry to the subroutine, the value of KEY is tested
and the tape is positioned accordingly. If KBY =1 it
indicates that the last runfile had not been completely
read and the program pauses showlng 10108. This is a
warning that there is a posasible program malfunction, and
operation assuming that one file mark has to be passed
before reading the next runfile preamble, is resumed by
pressing GO.

ée Upon exit from RUNFILE, KEY is set to O indicating that we
are in the runfile preamble and that one filemark must be
passed before the date are reached. LAMP is set to 2.

7. Exit from the subroutine with LAMP = 1 indicates that
either the run name specified by card or paper tape consists
of all blanks or, in the sequential mode &ODE = 0), the
END OF TAPE run name is reachede This may be used to
terminate the main programe

III, EBRROR CONDITIONS AND FROGRAMMED HALTSs

PAUSE 10108 . Indicates that entry to subroutine RUNFILE was
0520 attempted before completion of the reading of
10 the DATA FILE OR ANSWER FILE. Press GO0 to
continue.

PAUSE 37hhg Indicates that a specified run cannot be found
2020 on the data tape and an error message is printed.
10 Press GO to search the tape for the next run
name supplied on card or paper tapee

IV, USAGES

KODE = 1 .
1000 CALL RUNFILE(INTAPL,KEY,KODE,LAMP)
GO 70(999,1001) ,LAMP
1001 CALL DATAIN( INTAPE,FRAME,1,KOUNT,1,KEY)

- e b G wn @ v @ W = o & @ =& o

Continue processing data

C RETURN TO PROCESS NEXT RUNFILE IN SEQUENCE
KODE = 0 :
GO T0 1000

9999 REWIND INTAPE
END

V. STORAGE REQUIREMENTSS
552¢ 36210
Vi.  SUBROUTINES AND FUNCTIONS CALLED:
- SBLECT COMPARE EJECT
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100004 . SUBROUTINE RUNFILE(VTAPEKEY KODE)LAMP) e

00004 C SUBROUTINE TO SEARCH TAPE FOR SPECIFIED RUNFILE. )

00004 C__ _ RUN NAME IS READ FROM A CARD OR FRUM PAPER TAPE BY THIS ROUTINE.
000048 C ADVANCE PAST END OF FILE NEPENDING ON =KEY®= ' o
000086 C __ KEY=0 [INDICATES THAT TAPE 1S STILL WITHIN THE RUN HEADING FILE,
00004 € TAPE MUST WE ADVANCED PAST TWO FILE MARKS IN ORDER TO READ THE
00008 C. .. NEXT RUN HEADING. o,

00000 C KEYs=l INDICATES THAT DATA READING WAS NOT COMPLETE IN SUBROUTINE
00008 C_ . DATAINes PROGRAM HALTS SHOWING 'f??ﬁ" PRESS ®=GO= TO ApVANCE TO

00006 €  NEXT RUNFILEs

. 00004 C_ | KEY =2_ INDICATES THAT DATA READING_WAS COMpLETE IN SUBROUTINE .
00004 C DATAIN BUT TAPE HAS NOT ADyANCED TO END OF FILE,,
00004 G _KEYm3, INDICATES THAT TAPE IS CORRECTLY POSITIONED AT THE
00008 € HEGINNING OF A RUN HEADING FILE,
00004 C NORMAL EXIT FROM SUBROUTINE =RUNFILEs LEAVES TVAPE IN POSITION TO
000048 C WEAD NEXT WFCURD (N FILE t OF RUNFILE= IF ANY=y BUT TAPE MUST
00008 C RE ADVANCEN PART END NF FILE MARK HEFORE DATA READING CAN COMMENCE
00004 C THIS OPERATION |5 PERFORMED HY SURROUTINE =DATAIN=,
00008 C
00008 C ==--- e e cemememeemecesmceccecsesamcnannn=- ——mee-
. 00004 C COMMON STORAGE
00004 C
00008 ____COMMON_RNMyCHNQO» VNMeMEANY s FACT 9 JBIG s KOUNT4DELT o
ooooa c - - > > S W D o o @ D W Y P P W P P AP 40 S 0P D D N D S OB R U 00 R N -
..00008__C __ INPUT FILES . : :
00004 C ‘ '
..00004 .. C___ .. . . .. . CARD FILE _. ... ... ‘
00004 C
- 00004_C____ READ, 100sKUNTROL + (RUNAME(N) ¢N=(48)

00008 C100 FORMAT(RI»SX)BA4)
00004  C100 FORMAT(R3I,5X¢B8AU) : -

00004 DIMENSION RUNAME(8)
_00008 _C ___ READ I1009/KONTROL s (RUNAME(N) ¢N®19B)
00004 INTEGER RUNAME
00004 __C e e e e s e
00004 C VTAPE FILE 2 RECORDI ( FP WORDS)
— 00004 C . - - . —
00003 C READ TAPE VTAPE ¢RNM,CHNO,VNM,MEANV,FACT,JB1GyKOUNT,DELT
00008 DEMENSION RNM(B)CHNO(13)sVNM(3s13)MEANV(12)9FACT(12)
00000 INTEGER VTAPE NeB. above format =
00008 EINTEGER RNMyCHNO
00004 REAL MEANV
_.00004_C ececmoseccsecscescasesmmsmsssemomsesssecccccscesssssssasssemsmmao:
000048 C WORKING STORAGE
00008 . e e et e e e ——
00004. NEW= 152950 ,
00008 DIMENSION NL(8) _ . _ . _. __ ' —
00006 NL(1)=5657904
00011 NLL2)==6722508 __ __ - . — e
00015 NL(3)=48) 7584
- 00020___ NL(4)==3904575 e e e e et e e o e e e
00024 NL(S5)==3994575 .
_.00030___ _NL(B)==399457S5 . . .  _°: e e e e e e e e e
00034 NL(T7)==3994575
.. 00080 NL(B)==3994575 _
00044 BLANK®=34994575
~000%0 __ ______ _JSRWNN=2 . . e e e et e e v =+ nt o s e 2 e s 42 2 e
00053 C , ’ )
00083 € emesmessmesceccecesssmsssssscmsesecssesschcsesseessseseeuesssesoses
00053 C

00053 IF(KEY)1000,1002¢1000_




A}

000S7
00065
000867
00070
00075
00102
00103
00103
c0!03

. 00103

00103

. 00103

00103

00107

00114
00133
00136

00137

00157

. 00160

00160
00160
00160

_ 00210

. 00233

00227

00233

00240

00245

. 00245

00251

00251

00266

. 00266

00261

00266 _

00266

00266

00273

.. 00300

€0305

. 00312

00313

- 00313 ¢

c0313

00313

00313

00313 |

00313

. 00317

00324

00343

00360
00361
00363

. 00365

00367

... 00367

00370

- 00370

00372
00374

tooo
1001

1002
1003

o000 000
)

12000

200
2100
210

2200

2600

c
é
c
c

3000
13100

3200

320

_TEST FOR END OF TAPE

__CALL COMPARE(NL(4)9yRUNAMEy2sL1TE)
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GO TO (100141003,2000)KEY
PAUSE 0520
GO 70 1003
CALL SELECT(VTAPE,!
CALL SELECT(VTAPE,I
GO T0 2000

SELECT SEQUENTIAL OR SEARGH MODE AND INPUT UNIT
DEPENDING ON = KODE = KODE=0  SEQUENTIAL MODE,

KODE=8  SEARCH FOR RUN SPECIFIED ON PpPER TAPEs OTHERWISE
SEARCH FOR RUN SPECIFIED ON CARD.,

IF(KONE)200)+2300,200) oo
IF(KODE-8)2100,220092100
READ 2109 (RUNAME(N) yNa| y8)
FORMAT (8X,HAl)

GO TO 2300

READ INPUT TAPE R92109 (RUNAME(N) yN=148)
GO TO 2300

READ RECURID | FROM RyUN FILE AND PRINT

READ TAPE VTAPE,RNM,CHNO,VNM HEANV,FACT JBlG KOUNT DELT
PRINT 2300(RNH(N)»N=I'8)
FORMAT (21X 98A4)

CALL COMPARE(NL9yRNMyByLITE)

GO TO(3000+2310)yLITE . e e
SUCCESSFUL SEARCH IN SEQUENTIAL MODE IF NOT END OF TAPE
IF(KODE)240099000,2400 o L —
SET SIGNAL TO TERMINATE PROGRAM WHEN BLANK CARD 1S FOUND.

GO TO(S10092500)yLITE

"IN SEARCH MODE TEST TO SEE IF RUN NAMES CORRESPOND. IF NOT ~—~~ ~

_ CALL COMPARE(RNMoRUNAME 85 L1TE)

S T

_REWIND VTAPE

_CALL SELECI(VTAPEs )

DESIRED RUNy ADVANCE TO BEGINNING OF NEXT RUNFILE AND CONTINUE.

GO T0(9000+2600)sLITE

CALL SELECT(VTAPEyII)
60. 10 2300

_.. TERMINATE PRDGKRAM AT END OF DATA IN SEQUENTIAL MODE,., [IN SEARCH

MODE, REWIND TAPE ONCE AND CONTINUE SEARCH UNTIL TAPE HAS BEEN
COMPLETLY SEARCHED ONCE, THEN PRINT ERROR MESSAGE AND HALT,

PRESS =GO=" AFTER HALT TO SEARCH FOR NEXT RUN ON CARDS OR PAPER TPE

\

IF(KODE)31009910043100

.60 T0(320093300)y ISRWND
PRINT 3209 (RUNAME(N) ¢N={48)
FORMAT(7Xy 14HREQUESTED RUN BA4y|6HNOT ON THIS TAPE)
CALL EJECT

KEY=2
PAUSE 2020 o o
PRESS=60= 10 ADVANCE TAPE PAST TAPE LABEL AND SEARCH NEXT RUN
60 TO 1000

REWIND TAPE AND SEARCH ONCE FROM BEGINNING
REWIND VTAPE

KEYe2

1SRWND=



00376

004013

00404 C
0040n 9000
0410 9001
Qoute

0041tS 9009
Q0u22 9019
0044% A0t
f0ous3

00as? g0l
00460 90142
00482

00483 C
00483 €
00483 9100
00465 9999
00487

00471

SUBPROGRAMS
SELECT -

PROGRAM ALLOCA

00523. ... RUNF
00831 N

00533 RUNA

-n-'

CALL SELECY(VTAPEel )
G0 TO 2300
SUCCESSFUL SEARCHy READY WITH NEXT RUN
IF(KODEYY01099001+9010
N0 9009 N=),y3
RUNAME (N) sRNM(N)
CONTINUE
PRINT QOI,(RUNAME(N).N-I.B).KOUNT
FORMATC(IIXs 1OHFONND RUN BAG,1R)
IF(SENSE SWITCH %)9012,49011
CALL FJFCH
LAMP Y
GO TN 9999

JOH TFHMINATED NY HLANK CARD OR FNI OF TAPE. IN

SEQUENT AL MODE
LAMPw |

KEY=0

RETURN.

END

“

OMPARE EJECT .

TION e e .
ILE 00525  NEW . 00528 _ RLANK.

00532 LITE
ME’ 00543 NL

COMMON ALLOCATION

00000  RNM

00010  CHNO 00025  VNM

- e on o

s et — e Gt b ¢ o ot @ Wvmia S

00183 MEANV

. 00173 __EACT. __ . 00223 JJRIG.. . . 00228 KOUNT

""PROGRAM END

00225  DELY _
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RUNFILE
RUNFILE(VTAPE KEY ,KODE, LAMP)

ADVANGE TWO
FILE

48,0
IR I"ﬁémmm]
FROM PAPER | _FROM GARD
READ FROM VTAPE
RNM,GHNO, VM, MEANV ,FAGT, JBIG
, KOUNT, DELT

RINT RUNAME
IEF m:n:: OF E
I 10
DOES KODE=0 DOES KODE=07_] o

———
TEST_1SRWND LES yeg [ BLANK CARD READ? |
1=l > T 10
=2| |[PRINT 'REQUESTED RUN IS THIS THE RON
(RUNAME) NOT ON THIS

| TAPE!
, [ [[DoES KopE=0?
REWIND VIAPE CALL EJECT TWO0 FILE
KEY=2 REWIND VIAPE NO (ES

ISRWND=1 KEY=2 : :
m&rgucm NE PAUSE 2020 (FuT RM(N) =RUNAME(N) |
F

PRINT 'FOUND FUN
(RUNAME)* (KOUNT)

‘ TEST S
' 2. ope
ON(  [TGALL EvECT ]
|LAMP=1| |LAMP=2|

KEY=0
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WRITEANS(NTAPiS,S,TAG,CHNN ,NBIG, IBIG

L. PURPOSEs

To write on magnetic tape the power spectrum, autocovariance,
cross spectrum or cross covariance.

II. OPERATIONs

The operation of the subroutine is determined by the keyword
TAG.

TAG = O causes the output tape to be prepared for the writing
of gpectra. The congtants referring to the particular
those carried as the first record of the run
heading file on the data tape) are written as a heading,
and an end of file mark added.

TAG = 1 or 2 causes the power spectrum or the autocovarlance
function respectively to be writien comprising a
heading followed by the function data written in g
single data blocke.

TAG = 3 or 4 causes the cross spectrum or cross covariance
function to be written.

TAG = 1,2,3,4e After writing the spectra, the subroutine end
files the tape, writes END OF TAPE and the last set
of run constants and then positions the tape to write
over the end of file marke

TAG = 5 causes the output tape file to be closed by advancing
over the end of file mark written during the passes
with TAG = 1,2,3, or 4.

IIl. BRROR CONDITIONS AND PROGRAMMED HALTS:
None
V. USAGEs

1000 CALL DATAIN(VTAPE,FRAME,),KOUNT,1,KEY)
c DEFINE VAIUE OF VARIABLE
X= FRAME( IX) - MEANV(IX)
2000 CALL PWRSPECT(X,R,C,S,KBIG,3,IBIG,KEY)
‘GO T0(1000,3000,3000) JKEY
c WRITE POWER SPECTRUM ON MAGNETIG TAPE
3000 CALL WRITEANS(NTAPE,S,1,IX,NBIG,IBIG)
c WRITE AUTOCOVARIANCE ON MAGNETIC TAPE
- CALL WRITEANS(NTAPE,C,2,IX,NBIG,IBIG)
c DEFINS NEXT VARIABLE T0 BE PROCESSED

GO TO 1000
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V.  STORAGE REQUIREMENTS:
3U6g 230,
Vi. SUBROUTINES AND FUNCTIONS CALLEDs:
WRITEB SELECT
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200004 SUBROUTINE WRITEANS(NTAPE 35, TAGsCHNNyNBIG IRIG)
00004 C SUBKROUTINE TO WRITE POWER SPECTRUM (TAG=()y. AUTOCOVARIJIANCE (TAG=s2)
00004__C____ CROSS_SPECTRUM (TAG=3)s OR_CROSS COVARIANCE_ (TAGa4), _
00004 C OPEN ANSWERFILE(TAG=0)y CLOSF ANS FILE (TAG=S)
..00004__C meeeemeemoem—eease<mmmmemeeemmee—————— memmmaa —eemeemammee—————————
00004 C COMMON STORAGE
_00004__C e ‘
00004 COMMON RNMyCHNO» VNMIMEANV s FAGTyJBI Gy KOUNT sDELT
00008 . DIMENSIOM QNM(H)sCHND(13) 9YNM(3013)yMEANV(13)sFACT(I13)
00004 INTEGER RNM,CHNO
_ 00008 REAL MEANV
00008 € ;ecemececaccmccccomen e mmmmmmmmmmmommmmmomomaon
._00004__C ouTPUT Fng
00004 C
Q0008 _C__ I NTAPE FILE ) _TAPE LAHEL
00004 C CALL OPENFILE(NTAPEO0sKEY)
_ 00004 INTEGER NTAPE
00004 C
00008 _C NTAPE FILE 2 RECORD |
00004 C WRITE TAPE NTAPEyRNM,CHMOs YNMeMEANV  FACT¢JBIGyKOUNTHyDELT \
00004 _C . ) o —
00004 C NTAPE FILE 2 RECORD 2
00004 C WRITE TAPE HIAEV;NLgﬁﬁngyNMlﬂSANMQFAQngﬂlQQKOUNT’DELT
00004 DIMENSION NL(8)
00004 NL (1) 25657904
00007 NLL2)==61722508
00003 NL(3)=U617584
00016 NL(4)==3994575
00022 NL(5)==399457S ;
0002060 NL(B)==399457S
00032 NL(7)==3994575
00036 NL(8)=-3984575
_.00042__C e e
00042 C NTAPE FILE 3 RECORD |
00042 C WRITE TAPE NTAPEsTAGsCHNNsVNMyNBIGsIBIG
00042 INTEGER TAGsCHNN
Q0042 Cc
00042 C NTAPE FILE 3 RECORD 2
00042 _C CALL WRITEB(NTAPE +SsS(NBIG+2)) ,
00082 ¢
00042 ¢ NTAPE FILE 3 RECORD 3
00042 [ CALL WRITEB(NTARE ¢SeS(4a(NBIG+1)+})) !
00042 DIMENSION S(1)
00042 C
._00082__ G comemcccmeccccmemmamcocmanao—as S .
00042 C WORKING STORAGE
00082 C
00042 C R oo oCoolIlIoIIIi T e mmemmmmmmmmmamoo- SR A
_ 000482 €
00042 1000 KEE=TAG*|
00085 GO_T0. _(1001,100251002+10035100341009)+KEE
00056 C WRITE FILE 2 RECORD |

W_QDQiﬁ__LQQL___“R_IE__AQL_NIABEJR“MJQ___JXNML_EANXJ_AQILQﬁlQL_QM_ILQELM_____m___
00106 ENDFILE NTAPE .

Qotlo 60_T0 1004
00l C WRITE FILE 3 RECORD | .
Q0111 __1002 WRITE TAPE NTAPETAGsCHNNyVNM)NBIGyIRIG

00137 C | WRITE FILE 3 RECORD 2

00137 CALL WRITEB(NTAPE,SyS(NBIG+2))

00157 GO 1O 1004

.. 00160 __C _WRITE FILE 3 RECORD |

S
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00180 1003 WRITE TAPE NTAPEsTAGsCHNNyVNMy,NRBIG, IRIG T
00206 ¢C e WRITE FILE 3 RECORND 3
00206 LIM=4a(NRIG+1)+] ) T
00213 CALL wultautmrApF,s,S(LlM))
00233 GO TO 1004 T
002341004 ENDFILE NTAPE
00236 C WRITE FILE | REGORD 2
.. 002386 WRITE TAPE NTAPE,NL,CHNO,VNM,MEANV,FACT,JRIG,KOUNT, DELT .
00266 CALL SELECI(N!APEoIZ)
- 00273 60709999 _ . e e e e
00274 009 CALL SELECﬂNTADF,u)r
003019999 RETURN
00303 END
_SURPROGRAMS o B
WRITEB SELECT

PROGRAM ALLOCATION

00333 WRITEANS 00335 KEE 00336 LIM
00337 NL

COMMON_ALLOCAT [ON
00000 RNM 00010___ _CHNO 00025+ yNM 00143 MEANV
00175 FACT 0022/ JBIG 00230 KOUNT 00231 DELT

PROGRAM END




WRITEANS(NTAPE, S, TAG, CHNN ,NBIG, IBIG)

WRITEANS

=0 [st :La‘e | =5
- =1,2 =3 :
WRITE NTAPE WRITE NTAPE | —+#* =3s4WRITE NTAPE
CONSTANTS AS SPECTRUM SPECTRUM
HEADING AND HEADING AND HEADING AND
ENDFILE S VALUES FOR S VALUES FOR
SPECTRA CROSS SPECTRA

TAG=1
TAG = 2
TAG = 3
TAG = 4
TAG = O
TAG = 5

[ENDFILE NTAPE |

WIND BACK ONE
FIE MARK OVER
END OF TAPR

WIND ON: ONE
FIE

signifies
signifies

signifiea

slgnifics

gignifies

olgnifiea

POWER SPEGTRUM
AUTOGOVARIANCE
CROSS SPEGTRUM
CROSS COVARIANCE
OPEN ANSWERFILE
CIOSE ANSWERFILE

-



Subr
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VARBLE( X , VNM, IX

PURPOSEs

To establish the relation between the Fortran variable
names "X" and the variable name appearing in the FORMAT
statement which has to accompany the CALL of this subroutine,
and also between the variables named on the tape (array VNM)
and the sequence number of that variable in the sampled data
record (as given in array CHNO).

OPERATION:

The subroutine searches the array VNM (which defines the
names of variables contained on the data tape) for an exact
match with the 2/ characters appearing in the FORMAT statement
which follows the CALL VARBIE instruction, When a matech is
found, the corresponding sample sequence number (appearing in
array CHNO) is inserted into the word IXe Thus the word IX
containg the subscript value necessary to retrieve sample
values of the named variables The named variable will
subsequently be referred to by its Fortran name X The name X
eppears in the subroutine entry vector for purposes of
documentation only.

ERROR CONDITIONS AND PROGRAMMED HALTSs

In the event that no match between the FORMAT name and
the variables defined in VNM is found, the value of IX will be
set to zeros This can be used in the main program to generate
an error halte’

USAGE:

It should be noted in the following thats
(a) The FORMAT statement is unnumbered.

(b) No space is allowed between the T of FORMAT and the
left parenthesise

(¢) Exactly 24 characters are required between H and the
right parenthesis,

(d) The subroutine is written in BAP.
1000 CALL VARBLE (X,VNM,IY)

FORMAT(2/HCAMBRIDGE BEAM MOTIOK )
IF(I¥) 2000,1001,2000

Y ERROR CONDITIONe NAMES DO NOT MATCH.
- 1001 PRINT 101

101 PFORMAT(10X,30HREQUESTED VARIASLE NOT ON TAPE)
DO 1009 J=1,JBIG
JJI=CHNO(J)
PRINT 102 (VNM(I,JJ),I=1,3),CHNO(J)
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102 FORMAT(12X,348,2%,I2)

1009 CONTINUE
CALL EJECT
GO TO 9999

c VARIABLE FOUND READ IN DATA

2000 GALL DATAIN( INTAPE,FRAME,1,1000,1,KEY)
Y=FRAME( I¥) ~MEAN( I¥)
etce

Ve STORAGE REQUIREMENTSs
638 5110
VI, SUBROUTINES AND FUNCTIONS CALLEDs

None
VIi. EXAMPLE OF OPERATION OF PROGRAMs

Since the program is written in BAP and no printout is
available, an example of the operation of the program is
ingtructive.

Let there be seven variables defined on the data tape,
their names being simply VARIABLE ONE, VARIABLE TWO end so one
Suppose that the sample values of the variables are in the
following sequence on the data tape.

VARIABLE NAME (VM) CHANNEL NUMBER (CHNN)
VARIABLE ONE 12
VARIABLE TWO 1
VARIABLE THREE 2
VARIABLE FOUR 3
VARIABLE FIVE 7
VARIABLE SIX 8
VARIABLE SEVEN 10

On another data tape the same seven variables might be
organized in a different sequence, depending upon the telemetry
channels assigned on a particular day during digitizing. Thus
we might haves

VARIABLE ONE
VARIABLE TWO
VARIABLS THHEE
VARIABLE FOUR
VARIABLE FIVE
VARIABLE SIX
VARIABLE SEVEN

OVRYIWNH

[

In the programs we would like to process the variables by
* name regardless of the sequential location of the sample values
in the data or the order of naming the variables in the array
VNMe The subroutine VARBLE is intended to provide this linkage.
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While any number of variables may be defined in a given
program, suppose that the analysis is concerned with only two
variables and we wish to call them by the Foritran names of
simply X and Yo The instructions for doing this ares

CALL VARBLE(X,VNM,IX)

FORMAT(24HVARIABLE ONE )
CALL VARBLE(Y,VNM,IY)
FORMAT(24HVARIABLE TWO )

When a name match has been found, the subroutine places the
corresponding channel sequence number (from array CHNO) into the
location IX or IY. If no match is found then O is entered, and
may be used to generate an error halt in the main programe.

The data are read by DATAIN one sample at a time for all
possible variables. The sample values are placed in an array
FRAME, In order to process the named variables VARIABLE ONE and
VARIABLE TWO the programmer writess

X=FRAME( IX)
Y=FRAME( IY)

Consequently, even though the order of the variable semples
varies from one data tape to the next, the program will always
process VARIABLE ONE and VARIABLE TWO.
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BOT(X R ,C o3, KBIG I LLTR , IBIG ,KEY

PURPOSEs

To develop the power spectrum, S, of a set of data, X

OPERATIONs

The subroutine calculates the lagged products, R, from a
series of data, X, and when all X have been read in formulates
the autocovariance function, Ce. Various filters are available
depending upon the value given to FILTER and the filtered auto-
coveriance function is transformed by the subroutine COSIR to
give the power spectrum, S.

Passage through the subroutine is controlled by the content
of the word KEY. The first passage through the subroutine is
with KEY set to O in the main progrem and this results in the
previously stored values of Z(K) and R(K) being cleared and the
definitions of program terms being restated. Subsequeni passages
are controlled by automatic adjustment of KEI in the main program
or by a subroutine such as DATAIN. With KEY=) data may be being
read in by DATAIN and this data used by subroutine PWRSPECT to
accumlate the sums of lagged productse.

A single varisble value is read in by DATAIN during each
pass and the subroutine calculates a new set of R(K) and Z(K).
When all the data for a single variable have been read in by
DATAIN, the final R(K) represents the summations

IBIG~-(K-1)

R(K) = :‘-*:1 L oX; (k1)

which are the sums of products for all lags, Ke

Upon passage through the subroutine with KEY=2 or 3, usually
respectively referring to the case where data reading within a
data block has been completed as specified and to the case where
the end of the data has been reached, the autocovariances are
calculated for all lag valuese These are then modified by the
filters available, which are called by their name FILTERe The
Bartlett, Hanning and Hamming filters are available but provision
is made for the inclusion of further examples.

Having been modified, the function is then cosine transformed
using the subroutine COSTR before returning to the main program.

ERROR CONDITIONS AND PROGHAMMED HALTSs

None
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v, USAGEs

c CLEAR R(K) AND Z(K) STORAGE AREAS IN PWRSPECT SUBRT.
CALL PWRSPECT(X,R,C,S,KBIG,0,IBIG,0)
KEY=0
1000 CALL DATAIN( INTAPE,FRAME,I1ST,ILAST,INCR,KEY)
GO T0(1200 1400,1400; JKEY
1200 X=FRAME(IX)-MEANV(IX
1400 CALL PWRSPECT(X,R,C,S,KBIG,3,IBIG,KEY)
GO T0(1000,9000,9000) KEY
c PRINT OQUT POWER SPECTRUM
9000 CALL FRINTPSP(S,IX,KBIG,IBIG)
otce

Ve  STORAGE REQUIREMENTS:
U538l
VI.  SUBROUTINES AND FUNCTIONS CALLED:
coS COSTR
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bro : PWRSPECT

EXPANSION OF SERIES USED TO CALCULATE SUMS OF PRODUCTS
Take as example K=XLIM=5 i.e. 4 lags

I=256 (or anything else)

DATAIN is taken to be reading in a series Xl, 12, Xa, xA, etc.
Working through the si#ps of the series we haves

J=,

On the

R(5) = 2(5).2(1) + R(5)
= Z(5) «X, =0 since R(K) and 4Z(K) have been cleared

Z(5) =a(4) =0 on a previous run through the lst
R(4) = 2(4)¢2(1) + R(4) of the subprograme
=0
Z2(4) =12(3) =0
R(3) = 2(3).2(1) +R(3) =0
%2(3) =2z(2) =0
R(2) = 2(2).2(1) + R(2) =0
Z(2) = 2(1) = 5
R(1) = 2(1).2(1) + R(1) = &3
(1) = x1

second pass Z(1) = X,

R(5) =4(5).2(1) + R(5) =0 2(5) =2(4) =0
R(4) = 2(4)e2(1) + R(4) =0 z2(4) =2(3) =0
R(3) = 2(3).2(1) + R(3) = 0 %(3) =2(2) =X,

R(2) = 2(2).a(1) + R(2) 2(2) = 7(1) = X,
=‘\1-L.X2 + 0 = x1°x2
R(1) =2(1) .Zgl) + R(1) (1) = X,
£
The third pass yields 2(1l) = 13
R(3) = X oL,
R(2) = XX, + xéa.x3

mn=§+§+§
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This will in general yield:

(1) 711 © (2) <§
R(1) = R(2) = X, X
1= 1 13 1
(3) ZI (4) ;
R 3 = X X R 4 = X, X
z Gt A %k
R(n) ZI(
= X .X
n e R 0 55D
OR
I-N+1
Rn) = ¥ X, oKy 0 0

i=1
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002003000 IF (FILTER) 300140003001

00004 . SUHBROUTINE PWRSPECT(X4R9CeSIKRIGIFILTERy IRIGHKEY)
00004 C SUBROUTINE TO CALCULATE POWER SPECIRUM o
_00004_______'COMMON RNM,CHNOU,VNM,MEANV,FACT,JBI1G,KOUNT,DELT
00004 DIMENSTON R( 1), C(I),S(!),Z(ZSI) o T
00004 INTEGER FlL_gB ________
0000 C ~receccccecccccceccccccccecccaccccccec———— B cememesecmcmc—e————
.ooood KEE-KEY+I_””~ _ '
00007 GO TO (1000»1100+200092000) 1KFE
00016.__1000_ KLIM=KRIG+) . = o et e e e
00021 NBL1G=KR1G B
00023 PIs=3.H)15927
00025 DO 1009 K=1yKLIM
00027 L (KI=0
000235 R(K)=0 -
00048 __ 1009  _CONTINUE | o i o e e e
00053 1=0
000SS____ 30 _T0_9999. ) - _
00058 C CALCULATE SUMS OF PRONDUCTS
000856 __C
00058 1100 K=KLIM
[T X+ Y- U % 18 J ) o e e
00063 201 )mx
00070 L10L__ JysK=| __
00073 1{02 RCKI®Z(K)BZ(1I+R(K)
00118 2(K)mZ(\) —
001286 KsK=1|
OO IF(K=1)9999 110200100 ...
00136 C B L L L D i ittt
..00138 ' C CALCULATE COVARIANCES
00138 C - ‘
01362000 1=l v
00t 4l KLIMSKRIG+1
00148 NRIG®KRIG __ . e .
00148 DO 2019 K=1yKLIM
__00150 CCKI=R(K)/T , e
00184 . TeT=|
17 19  CONTINUE
00177 GO TO 3000
w0200 _ € =moss ekttt tvb vl nfesheiy o tpeindeterbeteretehetebet TooonInT ToomomeoToEsTIn
00200 C CALCULATE SMOOTHING CONVOLUTION 7
00200 _C ONLY FILTERS Oyi1s2s AND_ 3 ARE_IMPLEMENTED
00200 C

00204 3001 GO TO(310003200¢3300+34009350093600)FILTER

00215 3100 DO 3109 K3l oKL IM e rem
00217 C(K)=(i=( K-u)zxsls)uC(K)

00250 3108 CONTINUE
00255 GO TO 4000

00256 3200 DO 3208 K= KL IM
00260 C(KImO,9a(|=COS(PIa(K=1)/KRIG))®C(K)

00322 3209  CONTINUE . o — e e o e —
00327 G0 TO 4000 B
003303300 DO 3399 Ksi,KLi¥ '

00332 ctK)-(o.suoo.aeacOS(Plu(K-u)/Knlcy)uc(K)
00367 3399 CONTINUE
00374 ‘ GO TO 4000

~00375__3400__ G0 _TO 3300, . et - -
00376 3500 GO FO 3300

..00377__3600 60 10 3300 . L
00400 C emmccssseccccnccn—a B T —————— e

00400 € CALCULATE. vuth SPECTRUM AND. ADJUS|_END_POINTS




_.00400 4000 CALL COSTR(SsCeN8IG)
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00400 C R

00410 1B1G=1
.oodi2 C S o P

o042 9999 IRIG=1

Qo414 RETURN

c0416 END

SURPROGRAMS . = e e :

e e e e e e
cos - _COSTR

PROGRAM ALLOCAT]ION

00452 PWRSPECT 00454  KEE 00455  KLIM 00456 NB1G

T 00457 Pl 00461 7 K T Thowe2 T 00463 J
00464 T

00466 z

_COMMON _ALLOCAT1ION

00000 RNM 00002 CHNO 00004 VNM 000086 MEANV

00007 FACT o001l ! JRIG 00012 KOUNT 00013 DELT

L PROGRAM_END




PWRSPEQT

FWRSPECT(X,R,G,S #KBIG,FILTER,IBIG,KEY)

TEST KEY
=0 =1

l

. =2,3 |
HE TooKOTa o(R) = T"'BL?—T)' IZB;“‘"("“
CLEAR 2(K) IBIG-(K=1 R(K) = Xy ok, oo
I=0
BARTLETT HANNING FILTER HAMMING FILTER
IGM l-cos T (K- 0e5440s46008 1 .‘u)__‘
KBIG _%;[ Sl Mmg] XBIG
L . 1
[_cALL GoSTR(S,0,NBIG) |
[ 1BIG=I

(]
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Subroutines COSTR(Y,X.M)

L.

II.

I1x.

Ve

VI.

PURPOSES

To calculate the cosine transform,Y, of the input
function, X, where M is the number of lags for which each is
specified.

OPERATION:
The calculation is performed according to an algorithm.

ERROR CONDITIONS AND PROGRAMMED HALTS:
None i

USAGEs
C DEFINE C

c NO OF LAGS IS NBIG

CALL COSTR(S,C,NBIG)
c RETURN TO MAIN FROGRAM WITH S AS COSINE
c TRANSFORM OF C.

RETURN

STORAGE REQUIREMENTS:
255 165
SUBROUTINES AND FUNGTIONS CALLED:
c0S
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00004, SUBROUTINE_COSTR(Y,XsM)
00004 C SUBROUTINE TN CALCULATE COSINE TRANSFORM
..-00004 DIMENSION YC1Dds XC4D) ..
00004 MO=M+ |
00007 FMaM
00012 DO | K=ly MO
-.00014 FK2K=1
00020 Sax(!l)
c 00030 e MO O e o e e e i
00032 Vizle
00034 A=COS{(Ful.1415927)/FM)
0043 B=2,8A
_ 00048 DO21l.=24M
00050 V2=Bay|=VQ
.-00054 ________CO mAaVIi=VO __ __ . .
00060 Vo=V ) .
. 00062 Visy2
00064 2 S=S+(X(L)e2.)nC0O . : '
00106 Sa5+X{MO)2COS (Fru3, 18415927)
00124 ! Y(K)=S/FM '
Q0142 RACRELAG RS -
Q0156 Y(MO)=2Y(MO)#.5
00112 RETURN
00174 END
-SUBPROGRAMS
cos

PROGRAM ALLOCATION

—00217 COSTR 00221 M0 ...00222 FM 00224 K
00225 FK 00227 S 00231 Vo 00233 Vi
00235 A 00237 B 0024 L 00242 v2
00244 co

PROGRAM END

L




L.

II.

I1l.
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in D, JACK , FRAME, I1 ST ST, INCR ,KIEY

FURPOSE3

To load the sample values of up to 12 variables into an
array FRAME where the initial and final frame numbers to be
processed, and the processing interval are specified by the
subroutine.

OPERATION:

A single passage through the subroutine results in one
data block being read into the array FRAME. It is used in a DO
loop in the main program to read in a sequence of data blocks.

JACK  specifies the number of the tape handler which holds the
data tape. It is assumed that the date tape has been
positioned to the beginning of the sampled data by use of
the subroutine RUNFILE and subsequent SELECT(JACK,11),
and that the correspondence betwsen the variables named
in the tape heading and the program variables has been
established by use of the subroutine VARBLE,

FRAME ig the name of an array FRAME(J),J=1,13 which will be
loaded by the subroutine DATAIN to contain sample values
of the 12 variables plus the sequence or frame number of
the sample.

I1ST and ILAST specify the first and last frame numbers
respectively for which sampled values are desired.

INCR specifies the increment in frame number between samples
presented for processing by the program.

KEY is a control word which is under control of the subroutine
and which has the value 1 upon return to the main program
sequence so long as the frame number of the sample
processed lies within the interval specified by I1ST and
ILAST. When the frame number is larger than ILAST, KEY
is set equal to 2 indicating that the end of the specified
data has been reached. When an end of file mark is
encountered before frame number ILAST is reached KEY is
set to 3. The value of KEY may be used in the main program
or subroutine PWRSPECT to indicate when all data have been
read in, and that calculation of spectra should be started.

The frame number is made available upon return from the
subroutine DATAIN and may be used for control purposese The
frame number is specified as FRAME(13) and setting KOUNT=FRAME(13)
in the main program retrieves the frame numbere.

ERROR CONDITIONS AND PROGRAMMED HALTSs

- PAUSE 2.’2228 is non-recoverable and is reached if the sub-
1170 routine is entered with KEY=3 i.e. the complete
10 data file has been read in and we are at the
beginning of the next runfilee.



IV, USAGEs
100

110

1000
1100

1200
2000
2100
2200
2300
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N=0

CALL VARBLE(Y,VNM,IX)

FORMAT(2/HWAVE HEIGHT AT MIDDAY )

IF(IX) 1000,110,1000

ERROR CONDITION FOR NON CORRESPONDENCE OF NAMES

PRINT ERROR CONDITION
CALL DATAIN(JACK,FRAME,I1ST,ILAST,INCR,KEY)

GO T0(1100,1200,2000) KEY

X=FRAME( IX

KOUNT=FRAME(13)

N=N+1

SUMK=SUMX+X

GO TO 1000

REACHED LAST FRAME OF SPECIFIED DATA SECTION
CALL SELECT(JACK,11)

GO T0.2300

END OF DATA FILE REACHED BEFORE ILAST

FRINT 2100

FORMAT(10X ,31HSPECIFIED DATA BLOCK INCOMPLETE)
PRINT 2200,KOUNT

Fom)vmr(lox,l.ormmm NUMBER OF LAST SAMPLE PROCESSED IS,
151

MEANX=SUMX/N

CALL SELECT(JACK,11)

CONTINUE PROCESSING FOR MEAN OF NEXT DATA BLOCK
GO T0 100

etce

Ve STORAGE REQUIREMENTS:

VI. SUBROUTINES AND FUNCTIONS CALLEDs

- SELECT READB EQFCK

i 4
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BUF A

'PROGRAM END

00004 SUBROUTINE DATAINCJACK,FRAME.T1STyILASTyINCRyKEY)
00004 C SUBROQUTINE TO READ TIME SFRIES DATA T
00004 C 27 MARCH 19467
00004 DIMENSION FRAMEC(CI3)9HBUFACI3NI10) T
00004 C =~ —e-remmcemeceecccceee e c e m e e—cde e e e — e~ ————- e —————
00004 KEE=KEy+|
0Q007 ______G0_TO (100092000+9100,9400)KEE_ _
Q00IB € | cccccccrccccccaccrcmcccccmceecmme e ——m e ——————————————— —mmw——-——-
00016  _logg. .CALL SELECTY(JACK, I 1) . . e
00023 lpo! caLL READH(JACKluUFAonUFA(Iﬂolo))
_-.00042 CALL EOFCK (JACK,LITE) . el -
00047 GO TO (9300,!1002)yLITE
_..00054 1002 DO _1009 K=1st0- = _ __
00056 COUNT=BUFA(I39K)
00067 . IF(COUNT=TI5T) 1009520004+2000 ) _ _
00077 1009 CONTINUE
__oo0to4 GO 10 10OV
c0105 C e e e e e e o e e e o 2 e e e e e e - o - o ———-
. 00105 2000 IF(K=10) 21005210G+200]
octl12 2001 CALL READB(JACK¢RUFA, HUFA(I“oIO))
Qo113 . ... . ....CALL EOFCK(JACK,LITE) . » e I
00136 GO TO (9300|?OOP)OLITE
00143 2002 K=Kk-10 —_—
00146 GO TO ?000 )
Q0147 C =  =mewecececccccccemccsc e c e e e e e m e e bt dndithetdadu
00147 2100 DO 2109 J=!vl3
L 008 FRAME(UI=RUFACGINKY —
0170 2109 CONTINUE N
00175 COUNT=FRAME (I13)
00205 K=K+ INCR
00210 IF(COUNT=-]LAST) 9i100¢920098200
00220 ¢ e e e cdmeme—cmcdeeecccmmcc—aeo-
..00220 9300 KEY=1_ . o —
00222 GO TO 9999
00223 9200 KEY=p2 . .
00225 G0 TO 9999
00226 9300 KEY=3
00230 G0 TO 9999
00231___9400 _PAUSE 1170 o e i -
00233 GO TO 9400
00234 9999 RETURN o
00236 END
__SURPROGRAMS e e e et o
SELECT . READR EOFCK L
PROGRAM ALLOCATION o N
Q0257 DATAIN 00261 _KFE 00262  LITE 00263 _ K ) _
00264 COUNT 00266 J
60267 T
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DATAIN
DATAIN(JACK ,FRAME, I1ST , ILAST , INCR,,KEY)

=3 (] =

=l WIND ON G
[ =2 FILE MARK

PAUSE 1170
2222 ’ [

1 READ IN ONB
(13,10) DATA

GROUP ‘

—*
ALL MATRIX .

READ IN?
NO 1 YES

ARE WE UP TO
FRAME I1ST?
YES I 1
1
ISK> 10
1.0 WOULD WE BE
IN NEXT DATA GROUP

ES
No | .
SET FRAME(J)=BUFA(J,K) J=1,13 WL_IN nm"—l
COUNT = FRAME(13) DATA GROUP
K = K + INGR » | '
2RE Ve 0P 10

FRAME ILAST
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Subroutine: PRINTACV(R,CHNN,KBIG, IBIG)

PRINTPSP(S ,CHNN,KBIG, IBIG

L.

11,

III.

V.

PURPOSEs

To print the values for the autocovariance function as
calculated by the program DICROSCOPES. PRINTPSP is a similar

program for printing the power spectra.

OPERATION:

The values R(N) are calculated by DICROSCOPES at times
TIME(N) and, after a heading has been written, these values
are tabulateds 50 values are written per page and the pages
are numbered sequentially, reverting to 1 each time a new
function is to be written.

ERROR CONDITIONS AND PROGRAMMED HALISs

None
USAGEs
C CALCULATE R(N) WITH THE PROGRAM DICROSCOPES
CALL PRINTAGV(R,CHNN,KBIG, IBIG)
c CONTINUE

STORAGE REQUIREMENTS:
535 349y
SUBROUTINES AND FUNCTIONS CALLED:
SELECT
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00004 SUBROUTINE PRINTACV(R)CHNNyKRIGy1RIG)
00004 C SUBROUTINE TO PRINT AUTO=COVARIANCE FUNCTION
00004 _C . L e
00004 COMMON RNMsCHNO9»VYNMeMEANV9FACTyJBIGYKOUNTDELT i
00004  DIMENSION RNM(A)CHNOCI3)9sVNM(3913)9yMEANV(13)sFACT(I3)
00004 INTEGER RNMyCHND
00004 ___ __REAL MEANV R
00004 DIMENSION R(I) -
00004 . ____INTEGER CHNN,DF R
00004 NL IMaKRIG+] A v
00007 (=316
00012 TI=DELT®T
Q0015 TN=DELT#KBIG - —
00021 DF=(24T=-(KHIG/3))/KBIG .
L. 00083 ARG
00045 CALL SELECT(3072,4)
.. 00050 __ 1000 _PRINT_100y(RNMCID s F=158) ¢ CYNMINyCHNN) 9yN={,3),IP6
00113 100 FORMATC1OX s I9HAUTOCOVARIANCE FUR 8AUy/929X9p3A8y | 3X9SHPAGE [2)
... 00113 ] /) :
0134 PRINT 10197191416 \
. -0014S 1oL . _FORMAT(5Xy | 9HRECQRD .DURATION. . =yF7s2+8H SECONDSIQXs
00145 | 19HTOTAL SAMPLES =y[5)
L0014 PRINT 102,INsKRIG -
00205 102 FORMAT(5Xy | 9HAVERAGING INTERVAL®4F7¢2,84 SECONDSI0X,
....00205 | 19HMAXIMUM _LAGS =2y185)
00234 PRINT 103)0ELTyNF
..00243_._103 e EORMAT (S Xy | SHSAMPLING, INTERVAL, =oF7e498H SECONDS 10X,
00243 i I QHDEGREES OF FREEDOM=[5/7)
_._00212 PRINT 104 '
Q0275 104 FORMAT(IOXs30HINTERVAL TIME AUTOCOVAR?)
00310 LCNT=0

00312 2000 DO 2009 N=1yNLIM

.. 00314 IFCLCNT=50) 2002520022001 e
00321 2001 1PG=1PG+| :
00324 CALL SELECT(3072,4)
00327 PRINT 100+ (RNMCI1)y1=198)9 (VNM(KyCHNN) sK=193)91PG
00372 CALL SELECT(307242 )
00375 CALL SELECT(3072+92 )
...00400 _ CALL SELECT(3072) 0 . . _
00403 PRINT” 104
00406 LCNT =
00410 2002 NMaN= |
00413 TIME=(N=1)¢DELT
00425 PRINT 200¢NHMsTIMER(N)
_.00446 200 _ _ FORMATCISX9pl39UXsFTe392X9F11eS)
©ouS6 LCNT=LCNT+|
__ 00461 2009 CONTINUE
00466 9999 RETURN
00470 END
SUBPROGRAMS B T
SELECT

~ PROGRAM ALLOCATION

00514 PRINTACV 00516  WNLIM 00517 1 00521 Ti
€923 TN 00925 0F 00526 . _APG____ 00527 l
00530 K 00533  NM

60534

—-..TIME

N 00531 LCNT 00532




COMMON _ALLOCATION . e

00000 RNM 00010 __ _CHNO 00025 VNM _ 00143 MEANV
00175 FACY 00227 JBI1G 00230 KOUNT 00231 DeLT

PROGRAM _END. o e e e L . et et e e s e+ 2
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broutines BACKUP(VTAPE,KEY

L. PURPOSE:

To rewind a magnetic tape as determined by the value of
KBEY.

II1. OPERATIONS
Upon entry to the subroutine, the value of KEY is tested.

KEY =1 causes a pause 2020g to be reached, indicating that the
tape is positioned in the middle of the data file and
that possibly the data reading is incomplete. On pressing
GO, the tape is rewound across one file mark to position
it at the end of the runfile heading. Upon entry to
DATAIN, the tape is wound over a file mark before data
reading is commenced.

KEY = 2 is the normal indicator that data reading is complete,
and the tape is positioned within the data file. The
tape is rewound over one file mark to position it
ready for DATAIN.

KEY = 3 is the output value from subroutine DATAIN when the end
of the data file is reached before the completion of
deta readinge Thus the tape is positioned in the next
runfile. The rewind effected by this subroutine over
two file marks, positions.the tape ready for DATAIN.

III., ERROR CONDITIONS AND PROGRAMMED HALTS3
PAUSE 20208 is ind:{cat'ed when backing up the tape is attempted
1040 during data readinge Pressing GO causes a rewind
10 to the beginning of the data as indicated in II
(KEY=1) above.
IV, USAGES

1000 GALL DATAIN(VTAPE,FRAME,1,KOUNT,1,KLY)
GO T0(2000,3000,3000) ,KEY

2000 == cecee-e--—--—---
C PROCESS DATA
3000 CALL BACKUP(VTAPE,KEY)
4,000 -------------- - s = am ov e e = o=
C DEFIKE NEXT VARIABLE TO BE SAMPLED BY DATAIN
GO TO 1000

Ve STORAGE REQUIREMENTSS

37y ELT

Vi. SUBROUTINES AND FUNCTIONS CALLEDs

SELECT



00004 ___SUHROUTINE BACKUP(VTAPEKFY)

00004 C SUBROQUTINE TO BACKSPACE INPUT TAPE TO BEGINNING OF DATA IN CURRENT
©9004 C  RUN FILEe PAUSE 2020 INDICATES THAT BACKSPACING HAS BEEN

00004 € ATTEMPTED HEFURF COMPLETING DATA READING ON PRESENT PASS)Y 7
00004 C PRESS =60= TO ACCOMPLISH BACKSPACE,

00004 C ‘

__ 00004 GO TO¢1001,1003,1002),KEY

ooolz too! PAUSE {0840

Qo008 __ 6070 lpgp3 . e e e e e e = et e
000!5 1002 CALL SELECI(VTAPFvI?)

00022 ¢C- CAUSES BACKSPACE OQVER FILE MARK AT END OF DATA IF THIS POINT HAS

00022 C-. REEN PASSEDN
00022 1003  CALL SELECI(yTAPE,{2)

00027 C- CAUSES TAPE TO SEARCH BACKWARD AND STOP AHEAD OF FILE MARK AT THE
...0poo27 _ C~ BEGINNING. OF DATA FILE. i e
00027 C SUBROUTTNE DATAIN ASSUMES FILE MARK MUST RE PASSED BEFORE READTNG

Q0027 9999 RETURN
00031 END
LOURPROGRAMS e L e e - -
SELECT

PROGRAM ALLOCATION

00037 RACKUP

PROGRAM END




BACKUP

BACKUP(VTAPE,KEY)

TEST KEY

PAUSE
1040
2020

REWIND ONE
FILE MARK

RETURN .




T PRINTOUT

L.

II.

I1l,

Iv.

PURPOSE:
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This program is really obsolete since its searching function
is provided by ANSWERIN, but it is appended here for completeness.
The program prints the spectrum or autocovariance for a variable,
run, and number of lags as specified on cards.

OPERATION:

Runfile searches the input tape for a run specified as in
the instructions for RUNFILE. Having found the run, the program
reads a card specifying the variable, number of lags and whether
the power spectrum or autocovariance is required, and prints the
required information before reaching a pause 77754. On pressing
GO, the input tape is rewound over two file marks i.e. to the
beginning of the present run, and the next run as specified on
cards is searched for.

When the input tape is exhausted, it is rewound to pause

on 77738.

ERROR CONDITIONS AND PROGRAMMED HALTSS

PAUSE 7777
409319
PAUSE 7775
4093,
PAUSE 7773g

4091,

USAGES

Compile program

Pause 77778

Initial halt after compiling program to allow
for loading of input tape and cardse

Pause after printing spectrum to allow setting
up of cards for next spectrum required. GO
instigates backspacing prior to searche

Input tape exhausted and rewound. Load new
input tape and cardse.

Load input tape on handler 1
Load card reader with col 30

INPUT TAPE ON HANDLER 1

Card specifying run name of spectrum to be examined, as
required by RUNFILE.

Cards specifying spectrum of variable required in the formats

(CAMBRIDGE) BEAM MOTION 1 O TAGs
HORIZ ACCEL 1 2 POWERSPECTRUM 1 NO of LAGS 4 O

( DOMINION)

Press GO

ICC
FCC

1 1 AUTOCOVARIANGCE 2 or 80
6 or 200

BEAM MOTION

ICC
FCC

9
HORIZ ACCEL 7
5

4

Pause 7775 after spectrum printede. Repeat above.
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Ve  SIORAGE REQUIREMENTS:
2206, 1158,

VI, SUBROUTINES AND FUNCTIONS CALLED:

OPENFILE RUNFILE SELECT READB

FRINTPSP

PRINTACV
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LIST POWER SPEGCTRA ANND AUTOCOVARTANGE FROM. MAGNETIC TAPE

T DIMENSTON RNM(3) aCHNOC13) o UNME3913) yMEANV(T3) e FACT (T3 »S(35

— 20012

KQDE=1

_€0000 _ € PROGRAM. PR!!TUU'
20000 C
.. 00000, - C . . AUBUST_ 23 1987
¢oood
00004 Iceasyy
00004 COMMON RNH ¢ CHNUO y VNMy MEANV s FACT y JR1G,KOUNT 4 DELT
Q0004 INTEGER RNM,CHMD o CHNN 4 DF , TAG, TAGWANT
00004 REAL MEANV §
~0000Y% . PAUSE.80Y5. .. e
00008 10 CALL OPENFILE(Os INVKEY)

00014 100 CALL RUNFILE(IN,KEY,KODFEyLAMP)
10021 . GO _TO(99999200)sLAMP
00026 200 CALL SELECTC1yt 1))
- £003) _READ_ 800y IXWANT, TAGWANT, KWANT ~
co042 400 FORHAT(l%K'l?o|qX’llvl7Xol3)
00051 100U READ TAPE IN,TAG,IX,VNM KRIG, 11316
¢o067 GO TO(200053000)+TAG
C0074 2000  CALL READB(1,5,5(XKB1G+2))
¢otos G0 TO 4000
200106 3090 LIM=4x(KRIG+1)+]) .
0GI13 CALL RFADH(I.C.P(L!M))
00124 4000 IFCIX=IXWANT)1000,820041000 -
GOI31 4200 I1F(ABIG=KWANT)|I00D«84004{000
00135 4400 IF(TAG=TAGWANT)|1000s450051000
COI43 4500 GO TO(S000+6000)9TAG V
___hnl50 SQQQm_éAL# P {MJPSD(S,IX,KRIG,IRIG)
50155 6000 CALL P erCV(c.lx KAIGyIRIG)
00162 Tooo PAUSE 4093
G164 CALL SELECT(I1,412)
0167 CALL SELECT(I1,412) :
00172° KEY=2
00174 GO_T0__100
00175 9749 REWIND IN
00177 PAUSE 409
np20| GO TO 10 .
06202 END
SUBPROGRAMS
OPENF II.E RUNFILE SELECT READR PRINTPSP PRINTACV
PROGRAM ALLOCATION B
60216 IN 00217 KEY 00220 KODE 00221 LAMP
0h222 IXWANT 00223 TAGWANT 00224 KWANT 00225 TAG
V0226 Ix 00227 KB LG 60230 IB1G 00231 LIM
00232 s i 01220 C
COMMON ALLOCATION
20000 RNM 00010 CHNO 00025 VNM 00143 MEANYV
AL A FACT 00221 . JdBIG. . .00230._ . XOUNT . _ 00234 ____ DELTY

"PROGRAM END
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PRINTOUT PROGRAM

PAUSE 4095

READ CHAN NO. I
TAG AND LAGS

| ee——
READ SPECTRUM
HEADING AND
SPECTRUM DATA

IS THIS THE
SPECTRUM WBE
WANT?

— _NO
ES

PRINT g%EOTRUM
AUTOCOVARIANGE
R SR

PADSE 4093
775

REWIND TWO |
FILE MARKS
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PRINTOQUT OF POWER SPLCTRUM TAPE

The tape to be examined is the magnetic tape, ocutput by the
program DICROSCOPES, which is used as the input tape for the program
DICROSCOPIC PLOT.

Record 1 contains the tape label, followed by a file mark,

Records 2 to 6 contain the constants comprising the first half
of the Runfile for this particular run (Cambridge Al).
These records have precisely the same format as in the
revised edited MVD tapees The second half of the
Runfile is not included.

Records 7 to 9 contain the constants referring to the first
function written on tape i.e. the power  spectrum for
40 lags for the first variables '

TAG Record 7 word 1 1 word
M(3,13) 7 3 to record 9 word 16 78
KBIG 9 17 1
IBIG 9 18 1l

The remainder of record 9 is blanke.
Record 10 contains the spectrum data in 80 words (plus two for
the parity check).

A1l the data for this first function are thus contained in four
records, the first three classifying the function and the last containing
the data for that function. All the functions are similarly described in
four records, the length of the last record of each group of four depending
upon the amount of data and hence upon the number of lags esge record 18
contains the data for a function with 80 lags, so that it containg 162 words.

The order of writing the functions on tape iss

1st variable Power spectrum 40 lags 4 records 184 words

Autocovariance 40 A 18
Power spectrum 80 A 26,
Autocovariance 80 A 264
Power spectrum 200 A 504,
Autocovariance 200 L 504
2nd variable Power spectrum 40 4 18Z
Autocovariance 40 4 184

Power spsctrum etc.

When all the functions of all variables have been written, an
end of file mark terminates the data for the run.



RECORD NO,

- 106 - | «

I _(i3CD) CONTAINING

136 _CHARACTERS

POWER SPECTRUM ANALYSIS OF HAWORTH CROSS COUPLING DATA

END OF FILE
THERE ARE

|_RECORDS CONTAINING

34 WORDS BEFORE FI1LEMARK NO.
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3 49198352
bggp IELY

'QRECORD NO. 2 (BINARY) COMTAINING 38 yORDS
50%2600 =5925608 5702721 =1[HAH4AS 131141 HOQAHG 1312070 1772592 10 12 - K- I
0 0 0 0 9 0 0 0 o 0 o .0 24
0 0 0 0 0 n 0 0 4bubiay () - - -
_ RECORD NO. 3 (BINARY) CONTAINING 34 40wDS o L
o 0 0 0 0 0 0 0 0 0 o 0 12
IO - DU T o I h) 0 0 5052590 =5925804 5703054 5180464 =3994575 24
-3994575 0 0 0 ) 0 0 0 2021455 0
RECORN_NO, 8 _(RINARYD) CONTAINING 38 WORDS .
0 0 0 0 0 0 0 0 0 0 0 5052690 12
_=5925608_ 5702805 9607012 -#505207 ~nR78159 5052690 =5922604 5703251 5180454 =3984575 -3990575 5052690 24
5025608 5703205 -5923215 4535504 ~7002447 ~4]05899 -4037199 5315793 /08b223 °
R IS T T T T oo TELTT Ty TooTT o mhmo ommemmm e "“"‘ - LR
.._RECOKRD Nns 5 (BINARY) COWTAINING 38 woRDS ——— o
-4102556 5704752 =39945/5 0 0 0 0 0 0 0 0 0 12
e © _8)88R3B7_=589087Y. ] n o, ... 0. __...0__ . 0=8140083 3390468 ~4209313 24
3836115 -8205125 60298%0 0 0 0 0 0 ~54365813 -0 ,
RECORD NO. 6 (BINARY) CONTAINING 38 «ORDS e
0 0 ) 0 0 0 0 4180101 bO4BBILI 0. 0 0 12
0 (1} _0__ 8147263 _~-|505245 4155866 ~6316927 _4ise78y ~77040% _ o0 O 8 28
0 =379457% =399457% =3Qu8575 =3994575 ~3994575 -1b895H0 5 veie

END_JF FILE

THERE ARE 68 RECORDS CONTAINING

504 WORDS BEFORE FILEMARK NO. 2




RESORD NI, ! (BINARY)
! 10 0
[} 0 v
0 0 )
fEeoRD NN, 8 (HINARY)
FOL2890 ~5925608 5703059
0 0 ]
5052690 -5925608 5702405
ROCORD NN, 9 (BINARY)
B193251 S180464 -394y /1y

.B315793 -4102556 5104792

=3990575 -399457% ~-39945/7%

RECORD Nie _ 10 (HINARY)

4173732 S73108 4172544

. 8221239 1723823 4224162
4178873 ~5328484 4177044
41684302 -75490496 4172585
NIBSO3Y -H48329 4171802
4164889 3525129 416964

A187920 ~1194809 4169345

.. REGCORD NNe )} (BINARY)

2 10 0
——8. .0 _ .0

0 0 0

~-RECOSD ND, 12 (HINARY)

5032890 ~5925608 57030%9
1] 0 Q

COYMTATNING 3
0’ '
2
n

CONTAINING 34 wORQS

91404648 ~3994575 -33948 7Y
0 0 0

1907012 -—ohbNH200 <K I8N

5052690 -5925608 5702305

——RECORD NOo 13 (HINARY)

5703251 5180464 -39945/5
5315793 =41025%6 5708752
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v 0 0
[ 0 n
0 [ It
0 0 0
0 i) 0
5052690 -592580H ~2H47942

0 0 0
0 0 0
0
0 0 0
0 0 0
0

_18_(RINARY)

. RECORD_NOe

42265495 GIb'blz 42264108

uzzzano 056660 ueazshz
~H220933_ ~80608325 -4218459
8213875 =429042b 42§ 300h

~4205877.
4197195

6313703 =d4205799

1730043 419711y

~RECORD._NQe 15 (HINAKY)

CONTAINTNG 34 WORDY . o .
=3998575  Huh2n90 -5925608 5703206 =5923215 4535509 7402447 . =410589Y ~4037199 12
~39%4Y 14 40 3019 -3094575 -3996575 -3U94575 =39945T7S -190450s -39G4575 . 24
S3FUS IS =3G005 T =349U5Th 39944575 «3998579  4Y02RES 3
CCONTAINING B2 WORDS ) e .
1174911 G1KK935 2744R58 4197470 7024728 42055684 706397 4216HE| T iB44BBA 2
=H0071RT 4214647 5044408 4200198 -1222727 41969496 (3150679 3|844U8 -8210)99 .. 28
—14903958 41689095 ~641)05% 4173788 2074425 41BBAIG  QUYSB(1  4) 73290 -2069428 T}
A319388  41RA0I2 3421072 4172730 6552458 4165674 ~b7(174 4169457 5095668 48
=4430439 N 1RA832 H83In0Y9S §1H90BI 5250298 4184569 =3321011 QIBBHZJ -l“OZ“lB hO
421163 4168014 5094351 4163237 60408AY 4165826 ~528440b 4168803 ~2646556 2
=3741802 BI1BAY3|  313H240 AIBYS05 -1735918 4184704 2939288
CONFAINING 34 wnkps e . e e e
o 0 0 0 0 0 0 0 0 12
o ) o _0 o 0 _0__._.__»o 0 29
0 Q 0 0 0 12 0
CONTAINING 34 wWORDS __ e e . e
5140460 =399A575 =3944575 0 0 [} [ 0 12
RPN ) N ¢ I S 0 o_ o_ Q 0 28
4807012 ~6605209 -6878159 5052690 -5025608 ~2897932 0
CONTAINING___ 30 WORDS. ___ S
~3994575 5052690 -5425608 5703206 =5923215 4535509 ~164026447 <4|05899 -4037198 12
=3994579 __ __. 80 3019 -3994575 =-3994575 ~3094575 =3994575 =3004%75 -399457% 24
~3994575 -399457% -34945/5 -390457% -3904575 -3996575 -3094575 -3904575 4Q02RES 3
_CONTAINING B2 WORDS__ O e _—
ISSH/ 8222545 ~80H3144° G204RB4 7129070 <8221913 -7236998 4325658 4118638 12
. H2TR8RY _-4222182 -7395751 -42|4221 55601176 __ 421839/ -67945b) 4222332 208y618 24
=9300754 422109 -21h3734 4213266 -2856827 ~42413777 5547755 -42{8218 5546523 36
1492087 8217259 «70/0009 -4210615 626725) 4205090 -3854880 42)4137 24486233 48
233333} 4212439 1484908 4204158 -2566727 4189R2Y9 =220388 ~-482046494 =hEbH42s b0
=91 1198 ~42049%9 4055106 4200965 ~4470324 ~418R113 3132042 4189538 202155 . 72
374063 1h glugged B24T192H AEN1 S P 4629747 -4 76710 3250624
CUNTAINING 34 WOHDS o -
| 10 ) 0 0 0 0 0 0 0 0 0
R AU : B 9 .. 0 0 0 0 .0 [ Qe _ . 0 ___ 0
0 0 0 0 ) 0 o ) " [
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RECORD NN 18 (RINARY) CnnTAINING 34 WORDS
5052690 -5925b08 5703059 HIHYlbd -J4U04STh - 3UYELTY 0 o u 0 0 0 T2
RO 0 0 o 0 0 0 0 0 20
5052590 =54925608 5702405 4507012 ~3605209 -8 /8159 8052699 -sqashon -guurqaz 0 Tt
RECORD NO» 17 (BINARY)  CuylAINING 34 WORDS
5703251 5180868 =3994575 =49904575%  505h2800 =5a0%004 5703205 =5923215% 4535509 ~7402447 -44049899 ~08037)99 92
5315793 _-8102556  S/047%2 =3249457% 89 119 =309457% -399457% =304Y45/75 =399457% -399un7h -3994517% _ 24
~39948g7g '399"575 =391y =3IV =390y Tq =39 LTy =3994437y ~39944,74 400292y 3
_RECORD NO« 18 (AINARY) COMTAIMING 162 4NRDS , )
0)7268% 3438860 =8152314 4032376 4173099 =0 347ub3 ~41bUHY0 HBOBYT46 4181117 3080089 484360 ~444dK02 ~ 2
_ 4196519 3331535 _ A1B98H6 -2328R52 4197411 ~1346275 42020011 -2433537 4209627 ~146T879 4214224 2337488 24
4217541 680821 4217903 1727192 4217422 8334087 4213773 2939326 4209454 ~5238 4205464 ~b384394° T T I
42009689 8317720 4196374 2643128  BIKATTH ~1124079  A181Q20 ~155597) 8177049 1892565 4176524 ~7966064 48
171986 <B38USE7  G1T73298 ~51 719721 4169260 2135033 4172883 ~7670008 6155068 859985 43699549 iT62746 00,
__4165)93 _-HQB943 0169316 -H816394 4[BE6TL ~1500095 4164047 3692673 4165300 -2942100 4169428 =505233 ‘2
41839608 =2405008 N)168256 4465293 4164537 2249285 4168367 =023011% 4163895 {56687F 4108805 TT6R{i0 LY}
4158038 4880653 _ 4168000 K012877 81h0473 7514498 81h5370 ~775967) 4160692 =3630242 4164776 _ 4643890 ue
4163643 57688252 8967726 -1608447 416480923 T7/0385 4165251 1033051 4160574 7585376 4164887 ~i841465 108
——%16098 | 55949 4164644 -(736728 4{6QTTI 7027061 4164737 64009901 4161070 =4759492 4164574 {81871 120
4160300 ~68500309 4464368 -34884490 4164635 -1898245 4154032 555604 4163892 54936tH 4164035 1639813 192"
6161524  -968042 4185334 J574969 0183893 ~22nB792 A1684668_ 3112000 4160184 5097767 4)65482 -4077256 184
B150187 ~73)4%63 0167885 =A1S50708 4160059 -} 72367 4)64379 -1386904 4960296 6965325 41645]7 ~5594739 156
_ 4184007 -482)03 4)687849  A020374 4181328 ~7812585 . B o N
RECORD NO, 19 (BINARY) CONTAINING 34 wORDS
2 10 1] I I SR : 0 0 _ 0o [¢] 1] 0 12
[} 0 Q 0 0 0 0 0 0 0 0 ") 24
A 0 _0 S DR S .0 _..0 . 0. . _ 0. 2 _ 0
RECORD NOo 20 (BINARY) CONTAINEING 34 WDRDS
5052690 =-5925608 S57030%9  S1R08kS =390857% -394457% 0 __ O Q0 0 0 12
L 0 0 0 0 0 0 0 0 v 0 0 0 24
_.5052690_~5925608__5102805_ 4607012 ~5605209 -bRAIRISY_ 5092690 ~5925608 =2897932 [+} _
RECORD NO,. 21 (BENARY) CONTAINING 34 WORDS
5703251 51804648 ~39945¢5 =-399457%__ 5052680 _ =5Y25608 _ 5703206 =59Y232)5 98535509 -7640244) =-040589Y -4037199 12
5315793 ~4102556 5704792 -19494575 LD 3019 -3994575 ~3994575 =-3994575 -3U9U4575 -3YU4dTS -3884575 24
=3990575 =3990%75 =39945/5 =3JAa8575 =390457% =399457S5 ~34894575 =3994579 490292% . U
RECORD NO. 22 (BINARY) COMTAINING (A2 wORDS
__ 84226595 6161612 4228111 5550147 4222600  5S6AT,47 4208888 57037p2 ~8221985 4631630 _~9225131 7915208 12
-022817b6 =-6R25751 =4225785 915669 -4222375 -2190074 -4213450 7707715 4218814 555648 4222821 -15gil6g 24
8225320 8251755 42250/b_-A4343267 4221633 ~7996118 4214010 5679024 ~421684Y 4914208 ~4221270_ 40568348 __36
Su21485 ~ot87739 =8221643 1722012 ~02187150 -825609) -42140Y¢ 789666 4208916 ~-236583 42)7118 ~5782983 48
. 8218030 5070398 4218038 -256H4910 4217318 6531047 4213453 1744577 420098) ~718187% -4209929 -4444270 60
<01213507 ~1085103 ~6213723 ~1771998 ~4213468 5)08943 -4209877 ~2976135 ~000964 -3279938 04204840 ~3407888 12
8208749 5267330 8208880 -2390219 4205819 BRYIILI_- 4201309 -2254158 =4 188803 ~721390} -420)207 ~8317487 #4
4201680 ~R281)8 -0200725 ~3725066 ~d (R8PS =330/2311 4)90¢840 8239538 4998959 6404102 §j97860 85137852 ug
_08149320 =5570943 -06188382 5155710 -4197576 -3396194 ~8200816 —-8111801 ~4200638 Soigl2s ~5196922 -2108298 _ _los_
GY6HE0T ~3377329 4199916 9235194 4200596 5490263 8200848 ~5H0642 4198304 =5232131 4190598 «1199946 120
8178412 448224 ~0189463 ~2989972 -4 97085 ~3015207 -4197201 -24Y96391 =419649b -2096424 -4188193 ~745]355 132
4176289 Q086G0OA6 6185988 650u572 0 |RAAAY ~34H 1058 H1R4213 —1660089 4181333 TYSTBT} -4180907 =431 79} 144
~0 185479 5261110 ~448025%7 921821 -0(H5044 -29447953 -d{H0274 -3I6HIASH 4181568 1501321 4188454 -3738658 156
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Progr DICROSCOPIC PLO

Ie PURPOSES

To coordinate the plotiing subroutines so that a paper
tape is output which when fed to the PDP8 computer with Calcomp
plotter on line will produce plots of the required spectra in a
specified configuration. In this description and those of the
plotting subroutines, mention of plotting or spacing of the
paper implies the punching on paper tape of instructions to
perform these functions.

iI. OPERATIONS

OPENFILE and RUNFILE search for a specified run. ANSWERIN
then reads in the spectra from the input tapes When each
spectrum has been read, (the program does not accept autocovariance
functions as it standss the program positions the axes le8" to the
right of the margin or the previous spectrum and plots the spectrum.
When all three spectra (one for each lag value) have been plotted
side by side the paper is spaced up 7" and PAUSE 7773, is reached.
With SS 4 OFF, pressing GO will cause the spectra for the next
variable on tape to be plottede This continues until all the
spectra of all variables of a particular run have been plotted
when PAUSE 7775, is reachede A card is then read specifying the
name of the nex% run to be found by RUNFILE for which spectra are
required.

IIL, ERROR CONDITIONS AND PROGRAMMED HALTS:

PAUSE 77778 Initial pause after compiling program to allow
~ setting up of tapese.
409510

SS 3 On The program will read from a card the values of
.TAG and NBIG for a specified variable (NVBL)
and use ANSWERIN to find this spectrum and start
the plotting routine from there, This would be
used when restarting the program after

interruption.
SS 3 OFF The program will plot all spectra of the
specified run.
SS 5 Oon Suppresses printing of the power spectrum and
autocovariance functione
OFF 3oth spectrum and autocovariance are printed.
PAUSE 77738 is reached when all the spectra for a particular

4091 yariable have been plottede The pause allows
10 setting of SS 4.

SS 4 OFF allows the spectra for the next variable on
tape to be plotted.
ON causes the tupe to be rewound to the beginning

of the present run so that if required a
particular spectrum from the run just examined
could be selected.
PAUSE TT75¢ is reached when all the spectra for a particular
409310 run have been plotted. The pause allows loading
of a card naming the next run to be found by
RUNFILE .



-1ll -

Iv. USAGAs

Compile programe

PAUSE 7777

Load input tape on handler ls No output tape needed.

Load reader with cards as required by OPENFILE and RUNFILE
including the name of the first run to be processed.

Set SS 3 and S35 5 as required (see above).

GO :

Program will cycle as described in OPERATION until one of the
pauses is reached, the procedure being as described abovee

The program does not cycle unattendede This is not possible
because of the large amount of punched paper tape used by the
program, the supply having to be continually replenished. A
careful watch has to be kept over the punch during operation.
The program can be run at the same time as the actual plotting
of the spectra. &fach program needs attention, but it is possible
to combine both operationse

V. STORAGE REQUIREMENTSs
vi. SUBROUTINES AND FUNCTIONS CALLEDs

OPENFILE RUNFILE ANSWERIN AXISXY PLOTXY ENDPLOT
PLOTSPD SELECT PRINTPSP PRINTACV

VII. RUNNING TIMES:
15 minutes for punching of 1 run (4 variables and 3 lags).
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00000 _C NICKUSCOLIn PLOT /
¢oooo C AUGUST 31 1987 )
00000 _C mm—mmmme——— e memeecmecmem s ——— e ————— —mem—— Tt gy
00000 C COMMON STORAGE
00000 C
00004 COMMON RNMsCHMO ) VNMyMEANVsFACT 9 JBIG)KOUNT yDELT
00004 DIMENSION RNM(R)oCHNO(I13) ¢y VNM{3413)yMEANV(13)4FACT(I3)
covol INTEGER KNMyGHNO
00004 REAL”MFANV_,“._,M”mm“ . —
0004 € ccmmccccaccmccecana- O gy e mmemcme—ttaa e e c . ———
00004 ¢ INPUT FILES '
00004 C B
00004 _C CTADPFE _FILE | TAPE LABEL
00004 C CALL OPENFILE(QyCTAPEKEY) ‘
00004 INTEGER_GTAPE
00004 C
00004 C CTAPE FILE 2 RECORDI
00004 C CALL RUNFILE( GTAPEJKEYsKODE,LAMP)
00004 C .
co004 ¢ CTAPE FILE 3 RECORD | 4 RECORD 2 AND RECORD 4

.__Q.Q0.0.B_C____..C_AL.L_.ANSWEHIN(CTAPF s VRILNAME s TAGoNR 1G9 S KEY)

00004 INTEGER TAGsCHNN
00004 " DIMENSION_ 1RUMCL) ’
00004 EQUIVALENCFE (CHNOD(1)+TAG)y (CHNO(2) yCHNN) » (CHNU(3)y IDUMC1) )
00004 1(JBIGINBLG) y (KOYNTIRIR)
00004 C
00004 DIMENSION $¢251)
00004 C e e e e e e o 2 o
00004 C WORKING STURAGFE o )
.00004 C BINARY SPECIFICATION OF VARIABLES AS FOI.LOWS
00004 DIMENSION NCRA(6) . .
00004 NCHM(1)= 5052690 o -
00007 NCBM(2)==5925608 : Ty '
00013 ‘NCBM(3)= $102805
00016 NCBM(4)= 4607012
0021 NCBM(5)=~-5605209
0Q025 ) NCBM(6)==6878159

¢o031 DIMENSION NCHA(H)

00031 NCHA(1)= 5052690 '
00034 NCHA(2)==5Y25608

00040 NCHA(3)= 5703206

00043 NCHA(4)=-5923215 i
00047 NCHA(S)= 4535509 !

00052 NCHA(6)==T7002447

00056 DIMENSION_NCIC.(6) ~

0056 NCIC(I)= S052690

Q06| NCIC(2)==54925608

00065 MCIC(3)= 5/0325]

00070 NCIC(4)= S180464

00073 NCIC(5)==3994575

006177 MCIC(6)==3994575

00103 DIMENSION ‘NCFC(5)

00103 NCFC(I)= 5052690 ‘

¢0106 NCFC(2)=2=54u25508

00112 NCFC(3)= 57030459

IRE] NCFC(4)= 51804r4

¢0l120 NCFC(5)==399457]5

00124 NCFC(6)==34y945/5 -

00130 DIMENSION NDHA(A)

WO 130 NOHA(E)= 5400870

00133

NDHA(2)= 449265418
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0G135 NDHA(3)==5R86150

00182 = NDHA(4)==4123435
Q0146 ,NDHA(S)= Sh51504 ’

Q0151 NDHA(B)==-3994575 ~ e o
00I15Y DIMENSION 'NOBM(K)

—Q0I55 ____ ____ NDHACI)= 5400879
¢0160 MDRBM(2)= 44926482

00163 NOBH(3Y= 5577008
tol68 NDBM(n)==7181094
Lgorr2 . NDBM(S)=-8wetOlY
00176 NDRM({BI=a=3994515
00202 DIMENSION NDIC(5)
00202 NDIC())= 5400870

00205 NDIC(2)= 44926449
20210 NDIC(3)= S061h4%0
00213 NDIC(84)=-3994575
002117 . NDIC(5)==3994575
00223 NDIC(6)==3994575
00227 DIMENSION NDFC(AR) '
00221 NDFCCI)= 5400870
00232 .7 NDFC(2)= 492B486
00235 NDFGC(3)= 5061680 . _ . _
00240 NDFC(U4)==3934575 . .
Qc2u4 NDFC(5)==3994575 ‘ :
00250 NDFC(6)==3994575
00254 ¢
0254 . PAUSE 4095
002586 DO..15000 _1=]186
00260 IF(SENSE SWITCH 1)150004915002
C0264 15000 CONTINUE
00271 CALL LEADER
00272 CALL DyMp
00273 15002 CONTINUE
00213 CALL DPENFILE(O'CTAPEYKEY) . ~
00277 " KODE =)
00301 1000 CALL RUNFILE(CTAPEYKEYKODE,LAMP)
00305 GO TO(9000+1001)4LAMP
00313 1001 IF(SENSE SWITCH 3) 100251010
00317 Crmmmmcm e cmtrc et e c e ——————— e o o 2 o e e o e
00317 _C ALLOWS RESTART IN MIDDLE OF SPECTRA OF A RUN

00317 1002 READ 1003)NVRLsTAGYNRBIG
00330 1003  FORMAT(IGXyAUy|9XsllelTXy13)

00337 CALL ANSWERIN(CTAPE yNVALyTAGyNBIG+SyKEY)
00346 60 _TO 1011
00347 Comc—wmcccmmmmm———me—— e e e e cccccmccmccmcmemmmmemem————— ]
00347 1010 __CALL _ANSWERINCCTAPE 10509005 oKEY)
00356 "GO TO (10205101 1+1013)4KEY
00364 1011 KODE=| ,
00366 PAUSE 4093
00370 Gd_TO 1000
00371 1013 PAUSE 7
00313 GO_TO V003 _ -

C0374 1020 IF (SENSE SWITCH 5) 2000491100
_ 00400 1100 IFCTAG=1) 11019110291 101%

00405 1101 CALL PRINTACY(SyCHNNyNBIGyIBIG)
_.oon12 GO _TO 2000 ,
00413 1102 CALL PRINTPSP(S,CHNN,NRIG IBIG)
00420 6O _J0 2000 _ . .
00421 2000 CONTINUE
__ 00421 1F(TAGr1)2100,200152100

00426 2001 CALL AXISXY(20s0asleB310evlesleB9OesVasOesOe)
..0044] CALL PLOTXY(Oeyle8+0,0)
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00445 CALL ENDPLUT(20)
.. COo450Q_ . CALL PLOTSPD(Ss1.090s192) - _
‘00458 ' CALL ENDPLOT(20)
As460 _ _ ___ IFINRIG=200) 20n3,2002,2003
OOQGS 2002 CALL AKISXY(ZO!?.,I.HvO.yl.yI.S'OooO.:OooO-)
— . CO050Q_______ CALL PLOTXY(7492¢9040)
00505 CALL ENDPLOT(20)
. ..00507 . GALL LEADER_ _ - _—
05190 PAUSE 4091

..-00512. . 2004 ___IFLSENSE SWITCH 8) 200592006 _ . . . ..

C0516 2005 CALL SELECI(CTARE.12)

00521 CALL SELECI(CTAPE,|2)

00524 KEY=2
00525 60 _T0 1000

£0527 2006 GO TO 2100 .
. 005392003 _CALL ENDPLUT(20)

0532 2100 GO TO 1010
¢0533 9000 . REWIND CTAVE

00535 END .
SIRPRNGCAVS - vt ormme e b e — -
LEADER _  DUMP CUPFHFILE RUNFILE ANSWERIN  PRINTACY
PRINTRSD AXISXY PLOTXY FNORPLOT PILOTSPD SELECT
—__PROGRAM_ALLOCATION
00617 1 ' 00620 CTAPE 0062 KEY 00622 KODE
00623 LAMP 00624 NVBL :
00625 5 01613 NCBM 016214 NCHA 01627 NCIC
01635 NCEC 01643 NNHA 01651 NOBM 01657 NDIC
01665 NDFC ‘
COMMON ALLOCATION I ' .
00000 - RNM 00010 CHNO 00025 VNM 00143 MEAN
00175 FACY 00227 JRIG 00230 KOUNT 00231 DELT

00010 TAG 0001t CHNN 00012 1DUM 00227 ‘NBIG
€0230 1316 ‘

PROGRAM_END
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DIGROSCOPIC PLOT

SPECIFY COMPUTER REPRESENTATION OF

READ NVBL,TAG AND .

NBIG FROM CARD, CALL
ANSWERIN TO RESTART
IN MIDDLE OF SPECTRA

OF RUN
=2
[kopg=1]
PAUSE 4093
' TS
CALL CAIL T
PRINTPSP PRINTAGV
A IEST T4
SPACE PEN
ACROSS 1.8"

#200 -
SPACE PAPER
UPI'I“
PAUSE 4091
yiis)
. r_ﬁﬁ; o
REWIND TWO

KEY=2
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SWERIN(NTAPS, VBLNAM, TTYPE NOINT, AvS ,KEY

To find a specified spectrum or autocovariance.

OPERATIONS

VBLNAME 1s the name of the variable for which we require the

ITYPE

NOINT

gpectrum or autocovariance. VBLNAME is specified in

binary in the main program for comparison with the variable
name read by the subroutine whilst searching through

the spectrum headings.

is the value of TAG which we requiree It is 1 if the

power spectrum is required and 2 if the autocovariance.
Again this is specified in the main program and

transferred to the subroutine through ITIPE.

is the number of lags of the function required.

Normal entry to the subroutine is with KEY = 0 when the tape
is positioned within the run heading file. This is the case upon
exit from the subroutine RUNFILE which normally precedes this
subroutine in the main programe. The subroutine then causes the
tape to be wound over one file mark so that it is positioned at
the beginning of the spectrum heading ready to search for the
degired functione. -

ERROR CONDITIONS AND PROGRAIMMED HALTS:

PAUSE 22228 The word IND is used as an error indicator. Its

USAGE:

1000
2000
3000

4000

value 1s either 1 or O, the former when the

117010 search is proceeding normally and the latter

when the possibility of an error condition existse.
If the program is trying to read spectrum headings
in the wrong place exit from the subroutine is
effected with KEY = 3 go that re-entry will be

a non-recoverable pause 22228.

CALL OPENFILE(O,CTAPE,KEY)

KODE = 1

CALL RUNFILE(CTAPE,KEY,KODE,LAMP)

GO T0(9000,1010) ,LAMP

CALL ANSWERIN(CTAPE,VBLNAME,TYPE,NOINT ,ANS,KEY)
GO T0(4000,3000,2000) ,KEY

KODE = 0

GO TO 1000

PRINTOUT THE REQUIRED FUNCTION

CALL PRINTFN(PARAM)

GO T0 2000
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Ve STORAGE REQUIREMENTSS
3635 A3y
VI, SUBROUTIKNES AND FUNCTIONS CALLED:
SELECT EOFCK READB

COMPARE
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00008 = SUBROUTINE ANSWERIN(NTAPE)VBLNAME» 1TYPE)NOINT»ANSeKEY)

00004 C SUBROUTINE TO FIND SPECIFIED SPECTRUM OR AUTOCOVARIANCE -
00008 C 4 APRIL 1967
00004 C 28 MARCH (967 T
00004 C__ . o
00004 C ENTRY OF SUBROUTINE WITH KEY =2 WILL CAUSE INPUT TAPE TO BE
00008 € SEARCHED BACKWARD TO BEGINNING OF CURRENT RUN FILE AND A FORWARD
00008 C "SEARCH IS THEN RESUMED FOR THE DESIRED ANSWER.
..00008 _C___ . . . . S e
00008 C NORMAL ENTRY IS WITH KEY=0 WHEN TAPE 1S POSITIONED AHEAD OF
_ 00008 € FILE MARK ( AS IS THE CASE WHEN LEAVING =RUNFILEs SUBROUTINE).
000048 C ENTRY wITH KEY=3 wlLL CAUSE A NON-RECOVERABLE PAUSE snowlne 2222.
__00008__¢C ] e
00004 C g i U Y gt
00008 C___ COMMON STORAGE e
00004 ¢
__ 000048 _COMMON RNMy¢CHNOy»VNMyMEANVFACTJBIGyKOUNTHDELT
00004 DIMENS ION RNM(a).cHNO(la),vnntaulsx.MEaNV(la).racttla)
00004 INTEGER RNMyCHNO 3
00004 REAL MEANV
., 00008 € =~cecccccccccccccccccccccrereccessc e e e s cenesn s r e sn s snmaane
00004 ¢ INPUT FILE T '
__000048__C O
00008 € NTAPE FILE | TAPE LABEL
__00004__C CALL OPENFILECOSNTAPEKEY)
00004 INTEGER NTAPE
..00008 _C___ . . e
00004 C NTAPE FILE 2 RECORD 1}
.. 00008 _C READ TAPE NTAPE)RNMyCHNO)VNMoMEANVFACToJBIG)KOUNT,HDELT
00008 C .
__ 00008 € ~ __NYAPE_FILE_2 RECORD ‘2
00004 C READ TAPE NTAPE9NL.CHN0,YNM.MEANV.FA¢T JBIGyKOUNT9DELTY
000048 ____DIMENSION NL(B) .. ‘
00004 NL(1)25657904 ; T
__00007 NL(2)==6722508 _ o
00013 NL(3)=4617584 \
__ 00016 __ _ NL(4)®=3994S575_ . N ‘
00022 NL(S)==33994575
_ 00026 NL(6)==3994575 o L
00032 NL(7)==3990457S
00036 __ NL(8)==399457S -
00042 C
__00042_C NTAPE FILE 3 RECORD |
00082 ¢ READ TAPE NTAPE,TAG)CHNNyVNM,NBIG,IBIG
00082 INTEGER TAGCHNN
00042 EQUIVALENCE (CHNOCI)3TAG) 9 (CCHNOC2) yCHNN) 9 (UBIGoNB1IG) 9 (KOUNT» IBIG)
00042 ¢
00082 C° NTAPE FILE 3 RECORD 2
00082 C CALL READB(NTAPE9ANSy)ANS(NBIG+2))
00032 C
00042 _ C__ L NTAPE FILE 3 RECORD 3 _ . o
00042 ¢ LIM=24oNBIG+S ‘
00042 C __CALL READB(NTAPEyANSeANS(LIM)) N
00042 DIMENSION ANS(1)
00082 ¢ o
00042 C WORKING STORAGE
..... 00042 C__ o , e
00042 DIMENSION VBLNAME(3) ’
000842 C = wemecccmsceccccceccssncccsrrssecn e s cn s s e s r e e st s s S e neacarecanae.
00042 IND=| B

. 00048 C
/
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00044 1000 KEE=KEY+)

00047 .60 _TO (110002000511209)130)9KEE

00056 1100 CALL SELECT(NTAPE, () "
00083 GO TO 2000 o

00084 1120 CALL SELECT(NTAPE,(12) T
_ 00074 1IND=O e B

00073 GO TO 1100

00074 __ 1130 PAUSE 1170 e —

00076 GO TO 130 —

00077 _.C . ___ READ FILE 3 RECORD | e

00077 2000 READ TAPE NTAPE,TAGyCHNNyVNMyNBIG,IBIG
00115 .——-CALL _EOFCK(NTAPE,LITE)

00122 GO TO (920092010)yLITE
00127 _C_____TESYT FOR _ | OR 2 DIMENSIONAL ANSWER
00127 2010 IF(TAG=2) 2020,92020492030
. 00138 C. READ FILE 3 RECORD 2 _ —-
00134 2020 CALL READB(NTAPEANSANS(NBIG+2))
001568 _ G0_T0 3000 .
00155 C READ FILE 3 RECORD 3

—.-00155__2030 LIM=4aNBIG+S

00161 CALL READB(NTAPEsANSyANS(LIM))
--0020). .. ... GO TO 3000 e e
00202 3000 IF CVBLNAME( 1))3001 9310093001

.““OOZLBQ_JOQL__CALLuCOHPARE(!BLﬂAMEJ!NMLLJQHNN)oGnLAHP)

00234 GO T0(310092000))LAMP ,
00281 3100 IFCITYPE)3101932009310¢ \

00285 3101 IFCITYPE=TAG)20009320092000
..00252 __3200__IF(NOINT)32019330053201 _ B
00256 3201 IF(NOINT=NBIG)200093300,2000
00263 3300__G60_T0_ 92100
00264 9100 KEY=|
00266 60 TO 9999
00267 9200 1IF (IND)92019930099201
__00273__920) _KEY=2 o
00275 CALL SELECT(NTAPE,0010)
__ 00302 GO 70 9999 _
00303 9300 KEY=3
00305 G0 _TO 9999
00306 9999 [IND=)
00310 RETURN. e
00312 END
_SUBPROGRAMS
_...SELECY ____EOFCK ___ READB_____ COMPARE _ _ __

PROGRAM ALLOCATION

00345 ANSWERIN 00347 IND. 00350 KEE 00351 LITE
00352 LIM 00353 LAMP
- ISR o e e
" COMMON ALLOCATION o o
00000 RNM 00010  CHNO 00025 VNM 00143 MEANY
00175 ____FACY ____ 00227  JBIG._ _ _ 00230 _ KOUNT_____0023) __ DELT
00010 TAG 00011  CHNN 00227 NBIG 00230 1816

" PROGRAM END "~ =~ T T T o
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S : L5XY YL, ¥TIC,XING,YLNG,XMIN , YMIN ,XORG , YORG , YTIC ,N

I, PURPOSE:
To define the axes to be used by a plotting routinee.

II. OPERATION:
The parameters specified in the CALL Command ares

LUN The tape numbers In the case of the CDC 3100, the
tape punch is number 20,

XL X axis length in inches. The X axis is the vertical
axis i.e. it refers to paper or drum movemente.

YL Y axis length in inches. The Y axis is the horizontal
axis i.e. it refers to pen movemente.

XTIC Logical interval between tick marks on the X axis.

XING Length of X axis in logical unitse

YING Length of Y axis in logical unitse

IMIN Initial point of X axis in logical unitse

YMIN Initial point of Y axis in logical units.

XORG Origin of X axise.

YORG Origin of Y axis.

ITIC Logical interval between tick marks on Y axise.

N - Is the number of ticks between grid lines.

III, ERROR CONDITIONS AND PROGRAMMED HALTSS
None

IV.  USAGEs

Parameters XL to YTIC in the list of parameters above must
be specified in the main program, when calling the subroutine,
in floating pointe

The last two parameters need not be specified in the CALL
statement., They are purely optional.

A specific example of its usage will be found in PLOTSPD.
Ve STORAGE REQUIREMENTSs

VI. SUBROUTINES AND FUNCTIONS CALLED:

None
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Subroutines PLOTXY(X,Y,IPOS

I. PURPOSEs

To move the plotter pen to a new position either by drawing
a line to that point, or by moving to that point and then

marking ite

II. OPERATION:
The parameters specified in the CALL command ares

X is the new paper position in logical units.

b4 Is the new pen position in logical units.

IPOS If the pen should be up during travel, IPOS = O.
If the pen should be down, as is the case if a
Jine graph is to be drawn, IPOS = 1.

IMARK 1is the code number of the data mark, if any, to be
made upon reaching the new position.

IMARK Symbol

1-2
3=4
5«6
7-8
9-10
11-12
13-14
15-16
17-18
19-20
21-22
23-24
25-26
27-28
29-30
31-32

ety > xR 4} “l -

III, ERROR CONDITIONS AND PROGRAMMED HALTS:
None

Iv, USAGE:

The subroutine has been used in the subroutine PLOTSPD to
both plot the spectrum and also to mark the axis where a bad
reading has been inpute This is done through the words IMARK
and IPOS. Tests are made for bad readings and when one is found,
instead of having the pen down during travel, with IPOS = 1, IPOS
is set to O and IMARK is given a non negative value so that the

bad reading is shown up.

This technique is shown in DICROSCOPIC PLOT.

Ve STORAGE REQUIREMENTSs
Vi. SUBROUTINES AND FUNCTIONS GALLEDs

NAana
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Subr H AL( INUM, IS1Z, IDIR. J

N L. PURPOSES

To draw a label of given sizee

II. OPERATION:
The parameters specified in the CALL command ares

INUM Integer number of characters to be plotted.

IsIz Integer size of characters to be plotted.

IDIR Direction of the character line
0=+ 1l==Y 2==X 3=+%

KARAY(J) Starting word address of alphanumeric data to be
written.

In the subroutine PLOTSPD this subroutine is used to provide
the labelling of the spectrae The value of ISIZ is passed
through that subroutine into the main program where the scaling

’ of the axes and lettering is chosen.

KARAY(J) can reference some alphanumeric data such as the
run name RNM, and this will then be written out.

III. [ERROR CONDITIONS AND PROGRAMMED HALTSS
None

V. USAGEs
CALL LABEL( ZA,ISIZ,l,RNNQ
C 24 CHARACTERS OF RNM WILL SE WRITTEN OUT
‘ etce

Ve STORAGE REQUIREMENTS:

Vi. SUBROUTINES AND FUNCITIONS CALLED:

None
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outines PLOTSPD( SPECT , ORDMAX  ISYBUL  LAB Xelly 1512

I. PURPOSKES

Subroutine to plot power spectra or power spectral
dengities.

iI. OPERATION

IS1Z Is a scale factor used for scaling the size of the
spectrum axes and the lettering used in the titles, so
that these fit conveniently on the Calcomp plotter. If
ISIZ is greater than 6, a single graph is plotted across
the width of the plottere The letter size is
proportionately scaled in each case. In present usage
where 3 lag values are used, ISIZ is set to 2 so that
three spectra, one for each lag value, are plotied side
by side across the plotter.

SPECT Is the name of the array to be plottede In its present
usage for plotting normalized power spectra, the array
S is referenced by the subroutine.

ORDMAX Is the length of the X axis in logical units and is
transferred to the AXISXY and PLOTXY subroutines within
this subroutine.

ISYMBOL Is the code for the data mark to be used by PLOTXY
during plottinge The value of this is tested at the
beginning of the subroutine, and, if zero, the graph is
drawn as a continuous line with a separate data mark
available for use at discontinuities e.ge if the
spectrum has a calculated negative value at some pointe

LABLE If LABLE # 0, a title will be written on the plotted
spectrum as follows:

POWER SPECTRUM FOR

2 RUN NAME )

'( VARIABLE NAME )

FREQUENCY INTERVAL IS ( 6f ) Hz,

The subroutine initially calculates the scaling of the axes
and lettering, and then draws the axes and titles the graph,
returning the pen to the origin of the axes when this is complete.
The maximum value of the array SPECT is found and the normalized
values of SPECT calculated and plotteds If the power goes negative,
a date mark is made where this occurs and the value plotted as
zero. After plotting the graph, the pen is left at the end of the
Y axise The maximum spectral amplitude and number of lags are
printed on the line printer and control is returned to the main

prograie

: This subroutine is used as a subroutine of the program
DICROSCOPIC PLOT. The end product of this program is a paper
tape containing ingtructions for the plotting of spectra, this
tape being fed into the PDP8 computer for plotting on the GCalcomp
plotter.
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III. ERROR CONDITIONS AND PROGRALMED HALTS:
None
Iv. USAGZs

G ESTABLISH ORIGIN FOR SPECTRUM PLOT
CALL msxxzzo,l.,1.8,0.,1.,1.8,0.,o.,o.,o.)
CALL PLOTXY(0.,1.8,0,0)
C CANCEL THE PREVIOUS ORIGIN SO THAT PLOTSPD CAN START
C FROM WHERE PEN IS
CALL ENDPLOT%ZO)
CALL PLOTSPD(S,1.0,0,1,2)
CALL ENDPLOT(20)
c READY TO SHIFT PEN AND ORIGIN FOR NEXT SPECTRUM

Ve STORAGE REQUIREMENTSS

VI. SUBROUTINES AND FUNCTIONS CALLEDs
AXISXY PLOTZY LABEL ENCODB
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_QQ,(_)QL}_ o bUHR_OlJT | N[; PL()T‘SL’D(SDF("T ,an)MAX ' lSVMHOL .L“ABLl-_ LS1¢)
00004 C SUHROUTINE TO PLNT POWFR SPECTRAL DENSITIES T
00004 € AYGUST 31 1987_
. 00004 C JANUARY 9TH 1967 T o B
00004 € ==--mmmmo--e-e- Foebadedadteaedesin etk terteturheiegetesieedeee eoeteteduskebebeebhalotntedttasindieduln
00004 C COMMON STORAGE
00004 C L ) _
Q0004 COMMON RNM¢CHNO s VNMyMEANV sFACT yJRIG ¢XKOUNT4DELT
00004 __DIMENSION._ uNw(a),rHNO(ua),vumts,n3»,MFANV(|3).FAcv(l3) L
00004 INTEGER RNM)yCHNO
0004 REAL MFEANV
00004 C : ,
00004 DIMENSION 1DUMCLI) ;
00004 EQUIVALENCE (1DUMCI)yCHNOC(3))
__00004 EQUIVALENCE (NHI1GyJBIG) 4 (1R1G9KOUNT)
00004 INTEGER TAG o CHNN
00004 EQUIVALENCE (TAGyCHNOC1)) s CCHNNyCHNO(2))
00004 C : .
00004 € @ ==-===-- cememmmrmemememmmemm———eesm—cm——ca—.——— - - e o e e ot e
00004 C WORKING STURAGE
—00004_C_ . I , —
00004 DIMENSTON SPECT(1)
00004 DIMENSTION FRINT(32)
00004 NLIM=NBIG+] ' \
00007 DIMENSION NAME(S) -
00007 NAMEC I )==64904474
00013 NAME(2)=s=5823464
00017 NAME(3)=95H6153
00022 _NAME(U4)=2-2995177
00026 NAME(5)==5K44687
00032 DIMENSION INT(6)
00032 INT(1)=5936488
00035 : INT(2)==-30%7324
00041 INT(3)==1898906 .
00045 INT(4)==3319174
00051 INT(5)=4602905
00054 INT(6)==34/02817
00060 INTEGER FMT ‘ (
00060 DIMENSION FMT(2) -
00060 FMT(1)==958116 '
00064 FMT(2)=2904240
00067 NHZ==-4092303
€0072 € = —===-- emccceccececmmece . emmmemrmmecmaccccce——- e nn————-———— “
00072 C N

00072 1000 IFLLSIZ=6)100210021001"

0077 100t LSIZ=6 o "

00101 1002 HT=(L512/6)%14,.8

o0t WDTH=(LS1Z/6)%2440

00121 FN=|/(2%DELT)

0wt 3l DELF=FN/NBIG

001237 FREQSO e e . '

0014 © ¥=0.320FN -
00144 DELX=(0.75/1448)20RDMAX L

00150 1003 IFCISYMBOL) 10059 100891005
Q01S4 1008 IPEN=|

00156 IPENER=0
__0Q160 GO _TO 1006 e
00161 1005 IPEN=0
.00163 [PENER=|

00165 1006 IF(LABLE)I0Q07,2000,1007
_GO1TH 1007  CALL _AXISXY(20sHTyWDTHeORDMAX/ 1049 ORDMAX 9FN00e90090e9009FN/10)

Y
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20220 o CALL PLOTXY(ORDMAX=2e#NELX9Y92090)
_00233. ____ _CALL LABELCIBeL31Zs baNAMFY

00242 CALL PLOTXY(ORNDMAX=- 3.unLLx.v,0o0)
..0025S5_ CALL_LABEL(324LSIZ0s1esRNM) e

00264 CALL PLOTXY(ORDMAX=442DELYyY90s0)
_.00217 _.CALL LABREL(24,LSIZy19sVNM(IyCHNN))

00317 CALL PLOFXY(ODRUMAX=S.#DELX, YoO'O)
~..00332 CALL LAREL(239LSTZeleINT)

00341 CALL ENCODE (1 4FMTy FRINTDELF)
Q0345 . CALL LABEL(SeLSY7Zy I eFQINTY.

Q0355 CALL LABELU(3+LSIZo1oNHZ)

00364 2000 CALL PLOTXY(0e9N49090)

00371 2010 SMAX=0.

00373 DO _2019 N={4NLIM
Q0375 IF(SPECT(N)~SMAX)201949201 142011
..004)0__ 2011 SMAX=SPECT(ND. .
00420 2019 CONTINUE
00425 DO 2009 N=tyNLIHM
00427 * SP=aSPECTI(N)/SMAX
..-0Q440 IF(5P)2001,+200252002
co444 2001 CALL PLOTXY(O«0sFREQyIPENER7)
00451 GO _T10._2003. . .
00452 2002 CALL PlUTXY(SD.FRE0||PFN’IQYMBOL)
Q046 2003 FREQ=FREQ+DELF
00464 2009 CONTINUE
Qo471 CALL PLOTXY(Qe oFREQ=NDFLF90490)
00501 PRINT 20209 (VNM(I+CHNN) yl=1,3)ySMAX'NBIG

—..00532 2020 FORMATCIIXy3IHMAXIMUM SPECTRAL AMPLITUDE FOR 3A8y2H =FQ, 3 7H

WITH

00532 | 1396H LAGS.)
00556 9999 RETURN

00560 END

SUBPROGRAMS

AXISXY PLOTXY LABEL ENCODE

PROGRAM ALLOCATION

00655 PLOTSPD 00857 NLIM 00660 NHZ 00661 HT
Q0663 WOTH 00665 FN 00667 NELF 0067 FREQ
00673 Y 00675 NELX 00677 LPEN 00700 IPENER
00701 SMAX 00703 N 00704 SP 00706 1
001707 FRINT 0100/ NAMF 01014 INT 01022 FMT

COMMON ALLOCATION

00000 RNM 0001I0 CHNO 00025 VNM 00143 MEANYV
00175 FACT 0022/ JRIG 00230 KOUNT 00231 DELT
0012 1DUM 00227 NRIG 00230 IBIG 00010 @ TAG
00011 CHNN

PROGRAM_END.

H
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PLOTSPD -
PLOTSPD( SPECT ,ORDMAX , ISYMBOL,LABLE,LSIZ)

; ETHE ]
1SIZ=6 L6

HT=(LS12/6) 148
WDTH=( LS1Z/6) .24 40
m:;/(-:(z 1)}3::.4))”24
nm'.mmam

TEST LABLE| =0
[FRINT TITLE OF
POWER SPEG
—
| _PEN TO ORIGIN |

SMAX=0

FIND SMAX,MAX
VALUE OF SPECT

1
FIND 5P,

NORMALIZED VALUE

P YES
PIOT ¢+ WHERE
POINT IS OFF
SCALE
NLIM VALUES
PLOTTED?
__NOTT gy
PUT PEN AT
END OF AXIS

|
PRINT MAXIMUM SPECTRAL

AMPLITUDE, VARIABLE ANDW
NUMBER OF LAGS .

RETURN




High speed RIM LOADER

Address 7757
7760
7761
7762
7763
776,
7765
7766
7767
7770
771
7772
7773
Tt
7775
Address 7776

BINARY LOADER$

PROGLAM:

The program is then loaded and awaits the data tapee Make sure
that pen and paper are ready for operation; that the pen will clear the
paper when the PEN UP commend is given, and that it will write properly

when touching the paper. Position the pen at the left hand side of the

LOAD 7756 and press LeAe éload address)
LOAD 601, and press DEP (deposit)
LOAD 6011 and DEP
5357
6016
7106
7006
7510
5374
7006
6011
5367
6016
7420
3776
3376
5357
LOAD 0000 and DEP to give an address of 7777.

Insert BINARY LOADER tape in reader.

Insert the plotting program tape in reader.
LOAD 7777 - LeAs
LOAD 3777 - START.

plotter drum with PEN UP before loading the data.

Load reader with input tape (i.e. the output from

DICROSCOPIC PLOT)

LOAD 200 - Lo’Ac

The plotting of three spectra will be executed across the width of the
Calcompe During the plotting of the last graph LOAD 4000,
plotting to cease after the pen has lifted and the drum rotated to start
the next set of graphs 7" above the previous set.
that the pen is UP and return pen to the left hand side of the plotter,

Then continues

START
CONTINUE

LOAD 200 - LsAe

START
CONTINUE

This will cause

On this pause ensure
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Since any break in the tape produced by DIGROSCOPIC PLOT will
occur at the end of a set of 3 graphs for a perticular variable the pause
at 4000 is also used to allow loading a new input tape.

If the plotter halts in the middle of plotting a graph it is very
difficult to restart it to plot the graph in the same position, although
this can be done at times with practicee The easiest way is to revert to
the beginning of a set of three graphs and reload the program. A halt may
be encountered because of too mich tension on the input tepe in the reader,
unclean punching, a dirty photocell, or some other cause.
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