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ABSTRACT

A group of FORTRAN programs written to display time series
data, X-Y data, and the results of time series analysis are documented.
Separate programs are used to plot variables on any combination of linear
and logarithmic (base 10) axes. Originaily written to plot physical
oceanographic data, these programs may be used in wider applications due
to their flexibility. Parameters which determine plot size, numbering
and labelling of axes are user supplied variables. The data storage
device and format are also supplied at execution time,

All of these programs are stored in compiled form for use at URI.

Listings are supplied in the appendices for other users.

Additional copies of Marine Technical Report 46 are available from
the URI Marine Advisory Service, Narragansett Bay Campus, Narragansett,
Rhode Island 02882.
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INTRODUCTION

A group of computer graphiés programs have been written to satisty
two major needs: 1) plot variables typlcally sampled by physical
oceanographers and 2) prepare plots of publishable quality. A great
deal of flexibility is required to satisfy these basic needs and remain
convenient and easy to understand. This document represents detailed
documentation of this package of programs. The programs presented are
of two groups: 1) programs that plot time series data sampled at constant
intervals and 2) programs that plot variables resulting from time series
analysis on linear or logarithmic (base 10} axes. Since these programs
are independent of data type, they easily lend themselves to wider
applications,.

The programs in group one allow time series to be stacked one above
the other (MULTYPLT) or plotted one over the other (OVERPLOT). Also, a
series of vectors may be plotted versus time (STICK). The time axis for
the programs in group one is prepared by subroutine TIMEPT allowing the
arrangement of times and dates as needed by a user (see Appendix A).

The programs of group two prepare linear or logarithmic axes in
various combinations. LINLIN will plot any number of records in X, Y
form on axes that are linear in the X-direction and linear in the Y-
direction. LINLOG plots a single variable on a linear axis versus
frequency and period on a logarithmic axis. LOGLOG plots a single variablo
on a logarithmic axis versus frequency and period on a logarithmic axis.
LOGLIN overplots two variables on a logarithmic axis versus frequency and

period on a linear axis. Specifically, LINLIN applies to X, Y data such as



temperature versus salinity or oxygen versus depth. The remaining
programs of group two can plot any of the results of time series

analysis (ie. phase, coherence, spectra, transfer function etc.).

Common Features

A number of specilal features make these programs convenient and
flexible. Segmented plotting subroutines have been combined into FORTRAN
main programs with many input options. These main programs are presently
stored in compiled form for use from the Narragansett Bay Campus, Each
of these modules is a complete ready-to-run program operating Independently
of the method of data computation. Users need not rewrite theilr computa-
tion programs to include plotting statements, Data that have already
been computed and stored may now be conveniently accessed and plotted.
Control cards for URI users are included with the documentation of each
program,

Program flexibility allows users to create plots specific to their
needs. User control is supplied in the form of varlous input parameters.
By specifying a FORTRAN input unit reference number, data may be read
from cards, disk or magnetic tape, Users also describe the input format
for reading data points. Variables which control the numbering of the
axes and the number of decimal characters are available. Labelling of
the axes results from alphameric information supplied by the user. Choosing
the height of characters printed on these plots allows for readability
after any necessary photographic reduction. All of these parameters are

required to satisfy a wide variety of demands.



Many of these programs were written to plot a variable number of
records. When overplotting, multiplotting or simply plotting X,X
pairs, there is a nead to distinquish one set of data from another.
Fortunately, three plotting techniques are available to these programs:
1) data points may be spotted using a gpecified character, 2) data
points may be connected with line segments or 1) data points may be
spotted and connected. Typically, the value of the variable IOPIN

determines the plotting techmique.

Software

The URI Graphics Software Package is in the form of FORTRAN accessible
subroutines which prepare plotter pen commands encoded as card images.
The URI package is a combination of other plotting software packages
resulting from work done by Mr. Roger Greenall of the URI computer
center staff. Many of the mnemonics used by other major plotter companies

are available.
Hardware

The following programs are run onr an IBM 370/155 computer housed in
Tyler Hall of the University of Rhode Island in Kingston, RI. Remote
access to this system is achieved via a Cope 1200 batch station at the
Narragansett Bay Campus. The Cope station, a product of Harris Communica-
tions, permits access of programs and data stored in Kingston. A
Broomall Industries drum plotter is connected on-line to the Cope system
and ultimately to the IBM 370/155 computer. Plotting can be done at
rates of 800 to 2000 increments per second with an increment of .005 inch.

Total plot size may vary from 12 to 30 iunches depending om the adapter used,



MULTYPLT

MULTYPLT displays any number of time series as shown in Figure 2.
Each variable must be sampled at some comstant time interval, therefore
only the dependent variable will be read. Time is reconstructed from a
start position and a plotting point density. In this way, time series
of different samples rates or different start timeé may be aligned. The
general format of MULTYPLT is shown in Figure 1,

A vertical axis is drawn and numbered for each variable, The scale
is chosen by the user allowing variables of different type to be combined
in one plot. Two twenty character labels are used to annotate each
variable with record number, data units or other information. The plotting
technique and plot symbol are also chosen for each variable. For variables
that span zero, the zero line is drawn.

The time axls is constructed from information on the time card which
appears once at the end of each run. Enough flexibility 1s available

to plot nearly any time increment.

0 /’—\
Y ] /VARIAB LE TWO'
f

1o

Y+ALLPLT — $ - -
. T 'VARIABLE ONE'

ABOVE | ! —

59 /

Y + BELOW —= ALLPLT o Yo
X N
BELOW T ] -
Y 1 1 T 1T 77T 1

3.0 TIME AXIS
Irf 6.0 {

Figure 1. General arrangement of MULTYPLT. ABOVE and BELOW
are Computed distances.
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Figure 2. Sample MULTYPLT (from Weisberg, 1975).
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MULTYPLT CONTROL CARDS

//MULTYPLT JOB (X¥X100,128,1,1,1000),'USER'

/*ROUTE PUNCH REMOTE2

// EXEC PGMRUN,LIB=WATER,NAME=MCULTYPLT,LIB1=TPLOT,LIBR2=TPLOT,

// REGION.G0=128K
//GO.FTO1FO01 . . .
// TLABEL=(1,SL) . . . j}
//GO.8YSIN DD *

DATA CARD 1

DATA CARD 2

DATA CARD 3

DATA ACQUISITION

TIME CARD

//

CARD 1

Cols 1l - 10 NVARBL

Cols 11 - 20 JAVA

OPTIONAL

Repeated for

each variable

MULTYPLT DATA CARDS

110

110

This parameter defines the total number

of records to be read and plotted. NVARBL
ig limited only by the amount of space on
your plotter paper.

This overall plotter indicator determines

if the basic plotter unit is an inch or a
centimeter.

If JAVA=(Q, all plot dimensions are in inches.

If JAVA=10, all plot dimensions are in centimeters.



Cols 21 - 30

Cols 31 - 40
CARD 2

Cols 1 - 10

Cols 11 - 20

HEIGHT

LEAPYR

XPOSTN

SCALE

F10.5

I10

Fi0.5

F10.5

Specify the height of numbers and letters

to be printed on the plut. Choose HEIGHT

for readability after any necessary reduction.
This indicator controls the number of days

in the month of February. If LEAPYR=0,
February has 28 days. 1f LEAPYR#0, February

has 29 days.

XPOSTN is the horizontal offset used to

align the data with the time information.

The time information is typically started

on a full day boundary at X=6.0 in plotter
units (see Figure 1). The offset is

computed by the user as explained in

Appendix B.

SCALE 1s a value in data units equivalent to
one vertical plotter unit. SCALE is strongly
dependent on the type of data being plotted.

A temperature record could be plotted from
minimum to maximum at .5°C increment per
centimeter vertically while atmospheric pressure
might be plotted at 200 millibars per vertical

centimeter (SCALE=0.5 and 200, respectively).



Cols 21 - 30
Cols 31 - 40
Cols 41 - 50
Cols 51 - 60
Cols 67

Cols 71 - 80

PNTDEN

LENGTH

KINPUT

T0PTN

LISYMBL

NDECY

110

110

110

I10

Ab

110

PNTDEN is the number of points per inch

(or centimeters) in the X direction. All
time series plotted by MULTYPLT should be
consistent in time, therefore PNIDEN should
be adjusted with respect to individual
sample rates.

The number of points to be read

(LENGTH < 6000}

Specify the input unit reference number,
For card input, KINPUT=5., When tape or
disk files are to be read, use KINPUE=1

to 4 or 8 to 99 and appropriate control
cards to describe the data set.

Pick the method of plotting from the following
choices.

If I0PTN=-1, spot data points,

If I0PTN=0, connect data points.

If TI0PTN=1, connect and spot data points.
Punch the character to be used for spotting
data points (when IOPTN#0). Any symbol is
allowed but ones with a definite center are
usually chosen.

Specify the number of digits to the right of

the decimal point when numbering the Y-axis.



CARD 3
Cols 1 - 20
Cols 21 - 40
Cols 41 - 80

LABEL1

LABEL2

FMT

Data Acquisition

TIME CARD

Cols

Cols

Cols

Cols

Cols

Cols

Cols

Cols

1
11
21

31

41
51

61

71

10

- 30

NOWDAY

ITIS

NOWHR

NOWMIN

IDADD

THRADD

MINADD

XTINCRM

544

544

10A4

110
110
110

110

116
110

110

F10.5

Two twenty character labels are printed
vertically for each series. Center these
labels within the card columns.

Specify the format to be used in reading the
variable. Begin with a left parenthesis

in column 41 and use real FORTRAN format
codes to describe the arrangement of the
data points, Finish FMT with a right

parenthesis.

The following READ statement is used to
access the data,

READ(KINPUT,FMT) (DATA(I)I=1,LENGTH)

The time card appears only omce at the end
of each run., The time card contains the
time and date to be printed at X=6.0.
Specify the day, number of the month, hour
and minute,

Specify the time increment. Express that

increment in days, hours and minutes.

Specify the distance between times to be

printed on the plot.
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Printed Output

The printed output contains a listing of all input parameters. This

aids the user in diagnosing a faulty run. A sample MULTYPLT printed output

appeatrs as Figure 3.

INPUT PARAMETERS
NYARBL JAVA HEIGHT LEAPYR

3 10 Va0 0

SERLES W XPOSTN BCALE PNTDEN LENGTH KINPUT  TUPTN §3YMEL ANDECY FORMAT §

17,0000 250,00 4 4 5 v 0 (8F10.3)
2 b,5000 1,v0 ) 18 5 =y X 0 (BF1U,2)
3 06,2500 0,50 2 10 5 P4 3 (16F5.2)

MULTYPLT COMFLETED

Figure 3. Sample MULTYPLT printed output.



QVERPLOT

OVERPLOT displays two time series on the same set of axes as shown
in Figure 5. The vertical scale used in numbering the common Y-axis is
specified by the user. The general arrangement of OVERPLOT is seen in
Figure 4. Two twenty character labels are used to annotate the plot.

By reading parameters specific to each series, two time series of
different start times, different sample rates or different lengths may be
read and overplotted. By choosing a different plotting technique or plot
symbol, the records can be easily distinquished. The time card, specified
once at the end of the run, prepares a time axis of almost any time

increment.

p——XPOSTB ————i

—— XPOSTA —

1 3 — X
X
X
ABOVE | | A x xx
E}ﬁ X xx
T
ALLPLT '2 2 o] ‘ X
R x x X
BELOWI (S
60— [ i |
—TIME AX|S—
3.0 .
(0, 0)

Figure 4. General arrangement of OVERPLOT., ABOVE and BELOW
are computed distances.



-12

4

ce

AGCN
8¢ 3¢ hZ 2¢ 02 81 391

B H 1 H t 1 I

* (G161 ‘8I9qsTsp Wo1y) IOTIHHA0 =Tdwes ¢ 9an¥rg

k1 21 O1 8

I I ! 1

9

1
i

7

120
1€ 62 L¢ G2 €2 12

1 i 1 1 ] g1~
01

I
—0¢&

~G€E

. (S/HD) 433dS



-13

OVERPLOT Contrel Cards

//OVERPLOT JOB (XXX100,128,1,1,500),"USER’
/*ROUTE PUNCH REMOTE2
// EXEC PGMRUN,LIB=WATER,NAME=OVERPLOT,LIB1=TPLOT,LIB2=TPLOT,
// REGION.GO=128K
//GO.FTO1FO0L DD ...
OPTIONAL

// LABEL=(1,SL) ... :}
//GO.SYSIN DD *

DATA CARD 1

DATA CARD 2

DATA CARD 3

DATA ACQUISITION SERIES A

DATA CARD &

DATA CARD 5

DATA ACQUISITION SERIES B

TIME CARD

/
OVERPLOT DATA CARDS
CARD 1

Cols 1 -~ 20 LABEL1 5A4 Two separate labels totalling forty columns

Cols 21 - 40 LABEL2 5A4 are used for identifying the plot. The

location and orientation of these labels are

seen in Figure 4.



Cols 41 -~ 50

CARD 2
Cols 1 - 10
Cols 11 - 20
Cols 21 - 30
Cols 31 - 40
Cols 41 - 50
Cols 51 = 60

HEIGHT

XPOSTA

ISCALE

DENSTA

LREAD

LPLOTA

I0PTNA

Fi10.5 The height of the numbers and letters

F10.5

I10

I10

110

110

I10

printed on the plot must be specified.

The starting position for series A is
specified. This is dependent on the

start time of serles A and the arrangement

of the time axis.

A whole number scale is chosen for the
vertical axis. Data points are examined

to find the maximum and minimum values,

and corresponding distances are then

computed,

The horizontal plotting point density is

in units of points per inch {(or centimeters).
The distance between points on the plot is
therefore 1.0/DENSTA. Time series of different
sample rates will have different plotting
point densities.

The number of points to be read for series A,
(LREAD < 4000)

The number of points to be plotted for series A.
(LPLOT < LREAD)

Choose the method of plotting series A, If
IOPTNA=-1, spot data points. If IOPTNA=O,
connect data points with a line. If TOPTHNA=1,

connect and spot data points,.
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Col 67 ISYMBL(1) Al

CARD 3

Cols 1~ 10 INPUTA 110

Cols 11 -~ 30 FMTA S5A4

Data Acquisition of serles A

CARD &

Cols 1 - 10 XPOSTRBR F10.5

This field contains the character for
spotting data points of series A when

IOPTN#0.

Specify the input unit reference number,

If data is to be read from cards, INPUTA=5.
For other input units use appropriate
control cards to describe the data set.
Begin this field with a left parenthesis
and use real FORTRAN format codes to
describe the arrangement of data for
series A, End the FMT with a right

parenthesis.

The following read statement is used to
access series A.

READ (INPUTA, FMTA) (A(I) ,I=1,LREAD)

The horizontal starting position of
series B, This depends on the times given
on the time card and the plotting density

chogen.



Cols 11 - 20
Cols 21 - 30
Cols 31 - 40
Cols 41 - 50
Cols 531 - &0
Col 67
CARD 5

Cols 1 - 10
Cols 11 - 30

-16

JAVA T10
DENSTE  I10
LREAD 110
LPLOTB 110
TOPTNB 110
ISYMBL(2) Al
INPUTB 110
FMTB A4

This field contains the overall plot scale
indicator. If JAVA=0, plotter units are
inches., If JAVA=10, plotter units are
centimeters.,

Specify the horizontal plotting point
density for series B.

The number of points to be read for series B.
(LREAD < 4000)

The number of polnts to be plotted for
series B,

(LPLOTB < LREAD)

Choose the method of plotting series B.

If IOPTNB=-1,spot data points. If
IOPTNB=0, connmect data points. If IOPTNB=
1, connect and spot data points.

This field contains the character used to
spot data points of series B when TOPTNB

#0.

Specify the input unit reference number
for series B.
Describe the format of series B. Bepin

with a left parenthesis in column 11 and
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Data Acquisition of series B.

TIME CARD

Cols

Cols

Cols

Cols

Cols

Cols

Cols

Cols

11
21

31

41

51

61

71

10
20
30

40

50
60

70

80

NOWDAY

ITIS

NOWHR

NOWMIN

IDADD

THRADD

MINADD

XINCRM

I10
110
110

110

1190
110

110

Fi10.5

use real FORTRAN format codes. End

FMTB with a right parenthesis.

The following read statement is used when
accessing data for series B.

READ ( INPUTB ,FMTB) (B(I)=1,LREAD)

These fields contain the first time to

be printed on the plot at X=6.0. Punch

the day, number of month, hour, and minute.
This time is usually on a full day boundary,
and XPOSTA and XPOSTB are shifted to an

appropriate start location.

These variables specify the increment in
time between ticks on the horizontal axis.
Express that time in days, hours, and

minutes.

Specify the distance between times printed.



Printed Qutput

The printed ocutput contains
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for series A and B(see Figure 6).

LABELL

RECORD GSC 120

APOSTA

€. 500

INPUTA

5

XPOSTH

7.000

INPUTB

S

INPUT PARAMETERS

LAREL?
FILTERED
ISCALE DENSTA LREAD
10 & 3z
FMTA
{16F5.21)
JAVA DENSTA LREAD
1000 4 16
FMTA
{BRF10.2)

CVERPLCT CCMPLETED

Figure 6.

HETGHT

0.3390

LPLCTA

3z

LeLCTE

16

a listing of the input parameters

LEAPYR

Q

INPTNA  ISYMBL{)

q

I0PTNB  [SYMBL(2)

1 *

Sample OVERPLOT printed output.
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STICK

Program STICK reads Cartesian coordinate components and displays
them as a time series of the resultant vectors as shown in Figure 8.

The first data card contains parameters of a general nature. It determines
the number of records to be plotted, the plotting units and the height

of printed characters. Remaining data cards contains parameters specific
to each series indicating the input unit, the input format, the plotting
scale and the number of points. Finally the time card is prepared
indicating the exact arrangement of the time axis,

Any number of individual recotrds may be plotted by STICK. One
application is therefore to compare current meter records at similar
depths or on similar moorings. The horizontal offset, XPOSTN, aligns
records of different start times and space is provided for labels which

appear on the plot as seen in Figure 7.

X POSTN ——mMm

\\Q:QQX\LOJYISERESTWO

F —
DELTAY
3 T —
TOP | 1
59 : \\H” SERIES ONE
CALLPLT guo
35
BOTTOM | |
1 i
: — TIME AXI$—
4.0
4o 6.0

Figure 7. General arrangement of STICK, TOP and
BOTTOM are computed distances.
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STICK CONTROL CARDS

//STICK JOB (XXX100,128,1,1,500),'USER’
/*ROUTE PUNCH REMOTE2
// EXEC PGMRUN,LIB=WATER,NAME=STICK,LIB1=TPLOT,LIB2=TPLOT,
// REGION,GO=128K
//GO.FTO1F001 DD ...
} OPTIONAL

// LABEL=(1,SL) ...
//GO.SYSIN DD *

DATA CARD 1

DATA CARD 2

DATA CARD 3 REPEATED FOR EACH RECORD

DATA ACQUISITION

TIME CARD
/!
STICK PLOT DATA CARDS
CARD 1
Cols 1 - 10 NPLOTS 110 The number of records to be plotted
Each record consists of a time series
of U and V velocity components.
Cols 11 - 20 NUNITS I10 All overall plot scale indicator. TIf

NUNITS=0, the basic plotter units are
inches, If NUNITS=10, the basic plotter

units are centimeters.



Cols 21 - 30

Cols 31 - 40

Cols 41 - 50
CARD 2

Cols 1 10

Cols

Cols

Cols

Cols

11

21

31

41

20

30

40

50

DELTAY

HEIGHT

LEAPYR

XPOSTN

LREAD

LPLOT

IVERTS

PNTDEN

-22

F10.3

F10.3

110

F10,5

110

110

110

110

The vertical separation of records

is specifeid (see Figure 7).

The height of letters and numbers
printed on the plot must be specified.
This allows characters to be readable
even after reduction.

If LEAPYR=0, February has 28 days.

If LEAPYR#0, February has 29 days.
This is necessary only when data span

February.

Specify the start position of the record.
This depends on the record start time

and the arrangement of the time axis,

The number of pairs of points to be read
(LREAD < 4000)

The number of pairs of points to be plotted
(LPLOT < LREAD)

Choose the speed scale equivalent to one
vertical pleotter unit. This scale
determines the size of the plot.

Specify the horizontal plotting point
density. Be sure this number corresponds

to the time axis as defined later.



Cols 51 - 60

Cols 61 70
CARD 3

Cols 1 20

Cols 21 30

Cols 41 80

ICRDUV

KINPUT

LABELI

LABELZ2

T10

110

5A4

5A4

10A4

This indicator is used to specify the
order of the input data. If TORDUV=0,
cartesian components are read North-
South then East-West. If LORDUV#0,

the order is East-West then North-South.
The FMT field of card 4 is used to
gpecify the details of this component
order.

Specify the input unit reference number.

These 40 columns contain the labels for
each record. The labels are vertically
centered on the axis, therefore labels
shorter than 20 columns should be
centered in this card field (see Figure 7).
The specific format of the input
components is specified here. Begin with
a left parenthesis in Column 41 and use
real FORTRAN format specifications to
describe the arrangement of data points.
End the FMT description with a right

parenthesis.
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DATA ACQUISITION

One of the following READ statements
is used to accgss the data points.

1f TORDUV=(,

READ (KINPUT ,FMT) (V(I) ,U(I),I=1,LREAD)
If TORDUV#O,

READ (KINPUT ,FMT) (U(I) ,V{(I)I=1,LREAD)

TIME CARD
Cols 1 - 10 NOWPAY I10 These flelds contain the first time
Cols 11 - 20 ITIS 110 to be printed at X=6.0. Punch the
Cols 21 - 30 NOWHR 110 day, number of the month, hour and
Cols 31 - 40 NOWMIN I10 minute,
Cols 41 - 50 IDADD I10 Specify the time increment. Punch
Cols 51 -~ 60 IHRADD 110 the day, hour and minute.
Cols 61 - 70 MINADD Il10
Cols 71 — 80 XINCRM F10.5 Specify the distance between times

printed on the plot.
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Printed Qutput

The printed output contains a listing of the input parameters as

seen in Figure 9.

[INPUT PARAMETERS

NPLOTS NUNITS DELTAY HE IGHT LEAPYR

3 10 1.000 IO.JOO 0

SERIES ¥ XPOSTN LREAD LPLOT {VERTS PNTODEN [ QROUY KINPUT
l £.5000 9 39 5 4 0 5
2 6.7500 81 83 5 8 0 5
3 6.9900 153 153 5 8 0 5

STICK PLOT COMPLETED

Figure 9, Sample STICK printed output.
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LINLIN

LINLIN plots series of X, Y points on linear axes as shown in
Figure 11. Any number of reccrds may be plotted on the same set of axes.
The minimum, maximum and numbering increment of both the X and Y-axes
are user supplied variables as seen in Figure 10, Tn this way, the
user controls the size and numbering of axes including the number of
decimal digits, User supplied alphameriec information appears as labels
for the X and Y-axes. When a number of different records are plotted, they
may be distinquished from each other by using a differemnt plot technique
or plot symbol.

Data in X, Y form may be read from any unit using any real FORTRAR

format,
- — LABELZ -
YMAX
| -—
o
YDIST 5 —
!
| -
3 YMIN — —
XMIN XMAX
4.0 —LABELX -
. 4.0 —~ XDIST :
%0,0)

Figure 10. General arrangement of LINLIN, XDIST and
YDIST are computed distances,.
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A B
Y=8Xe43-4BN+e2+TEX EQUATORIAL RECORD
40.9 30.
25.
300 0"
w 20; N
e
=
=
20- 0" E 15- 1
w
a,
i
— 10. =)
10. 04
8.
Da D 1 T T 0' T T
0.0 1.0 2.0 3.0 3,0 3%.0 35.0 36.0 37.
X SALINITY
0.
~  500. 1
w
74
it
—
E:
I
-
o
w
[m]
1004, 1
1500. T T T
0.0 2.0 4,0 6.0 B.0

OXYGEN C(ML/LD

Figure 11. Sample LINLIN plots (B; Lambert, 1974 and
C; Miller, perscnal communication).

0
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LINLIN CONTROL CARDS

//LINLIN JOB (XXX100,128,1,1,500),'USER’

/*ROUTE PUNCH REMOTE?

// EXEC PGMRUN,LIB=WATER,NAME=LINLIN,LIB1=TPLOT,LIB2=TPLOT,
// REGION,GO=128K

//GO.FTO1FO01 DD ...

:} OPTIONAL

/! LABEL=(1,SL,,IN) ...

//GO.SYSIN DD *

DATA CARD 1
DATA CARD 2
DATA CARD 3
DATA CARD 4
DATA CARD 5
REPEATED FOR NVARBL'S
DATA ACQUISITION
//
LINLIN DATA CARDS
CARD 1
Cols 1 - 10 XMIN F10.5 The minimum for the X—axis in data units
Cols 11 - 20 XMAX F10.5 The maximum for the X-axis in data units
Cols 21 - 30 DELTAX F10.5 Specify the scale difference between

numbers printed on the X-axis,



Cols

Cols

Cols

Cols

Cols

CARD 2

Cols

Cols

Cols

CARD 3

Cols

31 - 40
41 - 50
51 - 60
61 - 70
71 - 80
1-10
11 - 20
21 - 30

1 - 40

AINCRM

YMIN

YMAX

DELTAY

YINCRM

JAVA

NVARBL

HEIGHT

LABELX

F10.5

Flo .5
F10.5

F10.5

F10.5

I10

110

F10.4

10A4

Specify the distance between numbers
printed on the X-axis.

The minimum for the Y-axis in data units
The maximum for the Y-axis in data units
Specify the scale difference between
numbers to be printed on the Y-axis.
Specify the distance between numbers on

the Y-axis.

This field contains the overall plot
scale indicator. If JAVA=0, plotter
units are inches. TIf JAVA=10, plotter
units are centimeters.

Specify the number of records to be
plotted. A record consists of a series

of X, Y pairs. There is no limit to

the number of records that can be plotted.
Choose the height of letters and numbers

to be printed on the plot.

Forty columng are allocated for a label

to appear below the X-axis.
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Cols 41 - 80 LABELY 10A4  Forty columns are also allocated for
a label to appear along the Y-axis {see

Figure 10).

CARD &

Cols 1 - 40 LABELZ 1044 Forty columns are also allocated for
a general label that appears above the
plot area (see Figure 10).

Cols 41 - 50 NDECX 110 This integer variable specifies the
number of decimal digits te be printed
when numbering the X-axis.

Cols 51 - 60 NDECY 110 This variable specifies the number of
decimal digits to be printed when
numbering the Y-axis.

CARD 5

Cols 1 - 10 KINPUT I10 Specify the input unit reference number.

Cols 11 - 20 LREAD 110 Specify the nmumber of pairs of peints to
be read, A pair consists of and X and
Y point, (LREAD < 6000)

Cols 21 - 30 LPLOT I10 The number of points to be plotted
(LPLOT < LREAD)

Cols 31 - 40 IOPTN 110 Choose the method of plotting this series,

If IOPTN=-1, spot data points.
If IOPTN=0Q, connect data points.

If IOPTN=1, connect and spot data points.



Col 47 ISYMBL Al

Col 51 - 78 FMT 7A4

DATA ACQUISITION

Printed Output

A single character is specified for
spottiﬂé &ata (when IOPTN#0). Choose

a chéracter with a distinct center.
Specify the format of the input series,
Begin with a left parenthesis and use
real FORTRAN format codes to describe the

reading of X, Y data.

Data points are read using the following

statement.

READ(KINPUT,FHT)(X(I),Y(I),I=LREAD)

The printed output lists all input parameters as seen in Figure 12,

INPUT PARAMETERS

XM1N XMAX  DELTAX  XINCRM
10.000  20.000 1,000, 2,000
LABELX
TEMPERATURE
LARELZ

CRUISE TR 155

SER1ES # KINPUY LREAD LPLOT
i 5 s 16
2 5 o 8
3 5 10 10

Figure 12, Sample LINLIN

.

YMIN YMAX LELTAY YINCRM
32.000 36.000 0.500 2.000
LABELY

SALINITY (PPT)

NGECX MCECY JAVA HE IGHT
1 1 10 0.300
TOPTN {SYMBL FURMAT :
o {8F10.2)
-1 X {8F10.3)
1 o 18F10.3)

printed output.
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LINLOG

The LINLOG program plots one variable on a linear axis versus
frequency and period on a logarithmic axis. Sample LINLOG plots are
shown in Figure 14. Variables such as spectra, phase and coherence may
be read from cards, tape or disk and displayed. User supplied varilables
contreol the numbeéing and labelling of the axes as seen in Figure 13.
Plot size and character height are also determined by the user.

Only series of data computed at constant frequency increments can be
plotted. The first non-zero frequency and the frequency increment are
used to reconstruct the frequency associated with each data point. The
first data point is assumed to be a residual, or zero estimate and is,
therefore always spotted at X=4.0, The range of the X-axis 1s determined

by the range of the frequencies.

PERIOD
10° 10° 10’ io°
SCLMAX ! !
— LABEL —
\ _
-
|
YOIST Y
=3
wd
* —
SCLDLT DLTPOS
l l }—DECADE —+
SCLMIN+— s - o
(e} 10 10 10
40 FREQUENCY
11; 40 XDIST —
{0.0)

Figure 13. General arrangement of LINLOG. ZXDIST
and YDIST are computed distances.
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A PERIOD (HOURS)
\¢ ¢ 10 10
1. O —L 1 L 1
&
-
[&]
T
. 0- 5_
e
o URITY1IL N
Lut
- E |
1]
0.0 H 1 1]
- L]
10 10 10 10
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prd
S
’-
[ ]
&
. 0- 5"
o
o URIZS11 T
Ll
4
“o
000 ] i
- - =% L}
10 10 10 10

FREQUENCY (L. P, H. )

Figure 14. Sample LINLOG plots (Weisberg, pexsonal
copmunication) . :
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LINLOG CONTROL CARDS

//LINLOG JOB (XXX100,128,1,1,500),'USER'
/*ROUTE PUNCH REMOTE2
// EXEC PGMRUN,LIB=WATER,NAME=LINLOG,LIB1=TPLOT,LIB2=TPLOT,
// REGION.GO=128K
//GO.FTO1FOO1 ...
:} OPTIONAL (See KINPUT)

// LABEL(1,SL) ...
//GO.SYSIN DD *

DATA CARD 1

DATA CARD 2

DATA CARD 3

DATA CARD 4

DATA ACQUISITION

/f
LINLOG DATA CARDS
CARD 1
Cols 1 - 10 SCLMIN F10.3 Specify the minimum value for the
linear Y-axis.
Cols 11 - 20 SCLMAX TF10.3 Specify the maximum value for the
Y-axis.
Cols 21 -~ 30 SCLDLT TF10.3 Specify the scale difference between
numbers te be printed on the ¥Y-axis.
Cols 31 - 40 DLTPOS F10.3 Specify the distance between numbers on

the Y-axis.



Cols 41 - 50
Cols 51 - 60
Cols 61 - 70
CARD 2

Cols 1 ~ 10
Cols 11 - 20
Cols 21 - 30
Cols 31 - 40
Cols 41 - 50
Cols 51 - 60
Col 67

NDECY

JAVA

DECADE

FONE

DELTAF

LREAD

LFLOT

KINPUT

TOPTN

ISYMBL

110

110

F10.3

F10.5

F10.5

110

110

110

110

Al

Choose the number of decimal digits to

be printed when numbering the Y-axis.

The overall plot scale indicator

If JAVA=0, plotter units are inches.

If JAVA=10, plotter units are centimeters.
Specify the distance between powers of

ten on the X-axis.

Punch the first non—-zero frequency to

be associated with the first data point.
Punch the increment in frequency between
adjacent data points, FONE and DELTAF
are used to reconstruct the frequency
associated with each data point.

The number of data points to be read
(LREAD < 4000)

The number of data points to be plotted
(LPLOT < LREAD)

Punch the input unit referemce number,
Use KINPUT=5 for card input.

Choose the method of plotting. If
IOPTN=-1, spot data points. If IOPTN=0(,
connect data points. If IOPTN=1, connect
and spot data points.

Punch the character to be used for spotting

data points. (IOPIN#0)



Cols 71 - 80
CARD 3

Cols 1 - 40

Cols 41 - 50
CARD 4

Cols 1 - 40

HEIGHT

LABEL

IQUAD

LABELY

Fi0.3

10A4

110

10A4

Specify the height of numbers and
characters printed on this plot. Adjust
HEIGHT for readability after any necessary

reductions.

Forty columns are used for labelling the
plot. The location of this label is
within the plot border as determined by
TQUAD. Pack LABEL right when IQUAD=1 or 2.
Pack LABEL left when IQUAD=3 or 4.
Indicate in which quadrant the label
should appear. Move rthe label to avoid
the data points. The possible gquadrants

are numbered as seen here:

IV 1

1 | It

Forty columns are allocated for
identifying the Y-axis. Since different
types of variables may be plotted, the

units should be included in the label.



Cols 41 - 80 FMT 1044

DATA ACQUISITION

Forty columns are allocated for the
input format gpecification. Begin with
a left parenthesis in column 41 and use
real FORTRAN format codes to describe
the arrangement of data. Note that only
the dependent variable is read and that
frequency is reconstructed within the

program,

The following FORTRAN READ statement is
used to access data:

READ (KINPUT , FMT) (DATA (1) I=1,LREAD)

LINLOG PRINTED OUTPUT

The LINLOG printed output contains a listing of all input parameters.

This list aids the user in diagnosing a faulty execution (see Figure 15).



SCLMIN

0.0

FONE

€.n1000
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INPUT PARAMETERS

SCLMAY SCLOLT OLTFOS NOECY
1.¢00 0.100 1.430 1
DELTAF LREAD LPALOT KINPUT
0.01000 5 5 5
LABEL IQUAD
RECORD GS0122 1
LABELY FCAMAT

COHERENCE {aFlo.3)

Figure 15,

Sample LINLOG printed output.

JAVA

10

IGPTN

VECADE

2.0900

15yMaL HE IGHT

4.3Q0



LOGLOG

LOGLOG plots a single variable on a logarithmic (base 10) axis versus
frequency and period on a iogarithmic (base 10} axis. A sample LOGLOG
plot is shown in Figure 16,

The general arrangement of LOGLOG is shown in Figure 17, The
frequency axis, x, is drawn to accommodate points from the lowest frequency
up to a frequency of one cycle per sampling imterval in full decades,

The frequency along the bottom and period along the top of the X-axis are
printed in powers—of-ten notation. Similarly the Y-axis is drawn to
accommodate the maximum and minimum data points. The distance between
decades is supplied by the user. This distance is consistent for the X
and Y axis. By controlling this decade distance, different variables may
be compared without overplotting.

Each variable is assumed to have a zero estimate at the first point.
This point will be starred at X=3.0. Data estimated at constant increments
in frequency are read in any real format as given by the user. Data points
are connected with a solid line. A pair of markers are positioned on the
plot to indicate the 12.4l-hour tidal period and the inertial period as
computed from 12.0/SIN (XLATDM) where XLATDM is the latitude of the mooring
expressed in degrees. Similarly, LOGLOG may be applied to any of the results
of time series analysis,

The dependent variable may be read from cards, tape or disk by specifying

an input unit reference number.
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Figure 16. Sample LOGLOG plot (Weisberg, personal
communication).
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PERIOD (HOURS)

10® 10! 10°
103 4
-LABELI-
—LABEL2-
2]
% 10
YDIsT W
<1
- ’_p,l_
|
. F—DECADE —
] 10 T
30 02 0™ 10°
l FREQUENCY (C.P.H.}
3.0 —msie XDIST

Figure 17. General arrangement of
LOGLOG. XDIST and YDIST

are computed distances.

LOGLOG Control Cards

//LOGLOG JOB (X¥X100,128,1,1,500),'USER'
/*ROUTE PUNCH REMOTE2
// EXEC PGMRUN,LIB=WATER,NAME=LOGLOG,LIB1=TPLOT,LIB2=TPLOT,
// REGION.GO=128K
//GO.FTO1FO001. ... }
OPTIONAL

// LABEI=(1,SL) ...
//GO.SYSIN DD #*

DATA CARD 1

DATA CARD 2

DATA CARD 3

DATA ACQUISITION

1/



CARD 1
Cols 1 - 10
Cols 11 - 20
Cols 21 30
Cols 31 40
Cols 41 50
Cols 51 60
Cols 61 70
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LOGLOG DATA CARDS

FONE

FINCRM

JAVA

LPLOT

KINPUT

HEIGHT

XLATDM

F10.7

F10.7

110

I10

I10

F10.5

F10.5

This field contains the first non-zero
frequency. FONE is used to determine the
range of the frequency axis in cycles per
hour.

Punch the constant increment in frequency
between adjacent points of the data. TFONE
and FINCRM are used to recreate the frequency
associated with each spectral point prior

to scaling and plotting.

If JAVA=0, plotter unilts are in inches.
JAVA=10, plotter units are in centimeters.
The number of points to be read and plotted.
(LPLOT < 4000)

Specify the input unit reference number.

For card input, KINPUT=5.

Choose the height of the letters and numbers
printed on the plot. Adjust for readability
after any reduction.

Specify the latitude of the station where
data were collected. Express latitude in
degrees. For 30°30', XLATDM=30.5, XLATDM
is used to mark the inertial frequency on

the plot. That frequency is computed from

SIN (XLATDM)/12.0.



Cols 71 - 80
CARD 2

Cols 1 = 40

Cols 41 - 80
CARD 3

Cols 1 - 40

Colse 41 - 80

DATA ACQUISITION

DECADE

LABEL1

LABEL2

LABELY

FMTSPT

F10.5

10A4

10A4

10A4

10A4

Specify the distance between each decade

on the X and Y-axlsa.

Eighty columns of labels are available
for identifying the plot. These labels
appear within the border of the plot as

seen in Figure 17.

This label is printed vertically against
the Y-axis to identify the units of the
data.

Forty columns are allocated for the FORMAT
description of the data to be read., Begin
with a left parenthesis in column 41, and
use real FORTRAN format codes to describe
the arrangement of data points. End the

FMTSPT description with a right parenthesis.

The following read statement accesses data

points:

READ(KINPUT),FMTSPT)(SP(I),I=1,LPLOT)



Printed Qutput

The printed output contains a listing of the input parameters as shown

in Figure 18.

INPUT PATAMETERS

FONF FINCRM JAVA
0.00049 0.0004% 10
LABELL

GATE RECCRD 3

LABELY

ENERGY DENSITY

COMPUTED DISTANCES @

Figure 18.

LPLOT KINPUT

1025 2

FORMAT :
LAG,4X)

XDIST - Y0157

12,00 L8.00

HETGHT

0.200

ALATOM

45,500

LABEL2

NIRTH COMPONENT

Sample LOGLOG printed output.

DECADE

3.000



-45
LOGLIN

LOGLIN plots two variables on a logarithmic (base 10) axis versus
frequency and period on a linear axis as shown in Figure 20.

The size of each logarithmic decade and frequency increment are
user supplied variables as seen in Figure 19. In this way, a number
of plots of the same size can be drawn. A constant factor may be
applied to either series to insure compatability with other plots. Three
40 column labels are used to annotate the plot.

The general organization of the data requires a zero estimate and
subseqeunt points at constant frequecny increments. The zero estimate
is spotted at X=4.0. TFollowing points are plotted at the appropriate
frequency. The data are scanned for negative values which are set equal
to the zero estimate for plotting purposes. The original data remain

untouched. The Y-axis is drawn to accommodate the maximum and minimum

data points.

PERIOD
IOF ! 1 1
| LABEL !
DECADE LABEL 2
_ LABEL 3
|- 10
>
—F
YDIST
<
a4 .
Io%
FXINCRMA
» FEINGRM 4
10 T I 1
4 FSTART FEND
;o FREQUENCY
i N0 — XDIST
0.0}

Figure 19. General arrangement of LOGLIN
XDIST and YDIST are computed
distances.
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|

! |
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0.00 0.02 0. 04 0.06 0.08

FREQUENCY (C, P, H, >

Figure 20. Sample LOGLIN plot (from Weisberg, 1975).



LOGLIN CONTROL CARDS

//LOGLIN JOB (XXX100,128,1,1,500),'USER’
/*ROUTE PUNCH REMOTE2
// EXEC PGMRUN,LIB=WATER,NAME=LOGLIN,LIB1=TPLOT,LIB2=TPLOT,
// REGION.GO=128K
//GO.FTO1FOOL ...
} OPTIONAL

// LABEL=(1,SL) ...
//GO.SYSIN DD *

DATA CARD 1

DATA CARD 2

DATA CARD 3

DATA CARD 4

DATA CARD 5

DATA ACQUISITION series 1

DATA CARD 6

DATA CARD 7

DATA ACQUISITION series 2

1/

LOGLIN CONTROL CARDS

CARD 1

Cols 1 - 10 JAVA 110 The overall plot scale indicator:
1f JAVA=0, plotter units are inches.

If JAVA=10, plotter units are centimeters.



Cols

Cols

Cols

Cols

Cols

Cols

Cols

CARD 2

Cols

Colse

11

21

31

41

51

61

71

1

41

20

30

40

50

60

70

80

40

80

FSTART

FEND

FINCRM

XINCEM

DECADE

NDECF

LABEL1

LABELZ2

-48

F10.7

Fl0.7

F10.7

Fl10.7

F10.5

F10.5

K10

10A4

1044

Specify the first frequency for the
linear X-axis.

Specify the last frequency for the

linear X-axis.

Punch the increment in frequency between
numbers on the X-axis.

Choose the distance between adjacent
numbered frequencies on the X-axis.
Choose tﬁe height of the numbers and
letters printed on the plot for readability
after apy necessary reduction.

Specify the distance between adjacent
powers of ten on the Y-axis,

Choose the number of decimal digits to bhe

printed in each frequency. (NDECF > 0)

These two labels are used to identify the
records being plotted. Their location is
shown in Figure 19. They may contain
alphabetic, numeric or special characters
which should be packed right. These columns

may also be left blamk.



CARD 3
Cols 1 - 40
Cols 41 - 80
CARD 4
Cols 1 = 10
Cols 11 - 20
Cols 21 - 30
Cols 31 - 40
Cols 41 - 50
Col 57

LABEL3

LABELY

KINPUT

LPLOT1

FACTOR

IOPTN1

ISYMBL

10A4

10A4

110

110

110

F10.5

I10

This label appears with LABEL1 and LABELZ.
Forty columns are also allocated for
identifying the Y-axis. Alphabetic, numeric
or special characters may be used. The
relative location of LABELY is shown in

Figure 19.

Indicate the input unit reference number
for the first seriles.

The number of pointe to be read for series
one (LREAD < 4000)

The number of points to be plotted for
series one (LPLOT1 < LREAD)

Specify a factor to be applied to series
one. If no modification is needed, specify
FACTOR as 1.0. FACTOR is applied as follows:
SP(I) = SP(I) * FACTOR

Pick the method of plotting series ome.

If TOPTN1

=1, spot data points.

If IOPTN1

0, connect data points,
If IOPTN1l = 1, connect and spot data points.
Specify the symbol to be used in spotting

data points of series one. (TOPTN1 # 0)



CARD 5
Cols 1 - 40 FMTSP1
Cols 41 - 50 FONE
Cols 51 ~ 60 DELTAF

DATA ACQUISITION #1

CARD 6
Cols 1 ~ 10 KINPUT
Cols 11 - 20 LREAD
Cols 21 - 30 LPLOT2

10A4

F10.7

F10.7

110

I10

110

Specify the arrangement of data for
series one. Begin with a left parenthesis
in column 1 and use real FORTRAN format
codes, End FMISPl with a right parenthesis,
Specify the first non~zero frequency for
the series being plotted.

Punch the constant frequency increment

between adjacent data points.

Data points of series one are accessed
from tape, disk or cards using the
following READ statement,

READ (KINPUT ,FMTSP1) (SP(I},I=1,LREAD)

Specify the input unit reference number
for series two,

Indicate the number of points to be read
for series two (LREAD < 4000).

The mumber of points to be plotted for

series two (LPLOT2 < LREAD).



Cols 31 - 40
Cols 41 - 50
Col 57
CARD 7
Cols 1 - 40

DATA ACQUISITION #2

=31

F10.5 Punch the factor to be applied to series two.

FACTOR

I0PTN2 110
ISYMBL(2) Al
FMTSP2  10A4

Specify FACTOR = 1.0 if no modification
is necessgary.

SP2(1) = SP2(I) * FACTOR

Pick the_method of plotting series two.
If IOPTN2 = -1, spet data pelnts

If TOPTN2

0, connect data points

If IOPTN2

1, connect and spot data points
Choose the symbol to be used when
gpotting data points of series two

(1I0PTN2 # 0).

Specify the arrangement of data for series
two. Begin with a left parenthesis in
column 1 and use real FORTRAN format
specifications. End FMISPZ with a right

parenthesis.,

Data points of series two are accessed
from tape, disk or card using the following
READ statement.

READ (KINPUT , FMTSP2) (SP2(I) ,I=1,LREAD)



Printed Qutput

The printed output contains a list of the input parameters as seen

in Figure 21. Also given are the computed distances XDIST and ¥DIST.

THPJT PARAMECTFRS

FSTART FEND  FINCRM  XINCRM H DECADE
0.0 0.5000 0.1800  2.0000 0,300 3.000
KINPUT LREAD LPLOTL  FACTOR I0PTNL  ISYMEL{L)
5 91 91 1.000 0
KINPUT LREAD  LPLOF2  FACTOR I0PTN2  ISYMBL(2)
5 21 91 1.000 1 +
FONE = 0.00556  UELTAF =  0.00556

it

XDIST = 10.00 YOIsT 12.00

LOGLIN PLCT COMPLETE

Figure 21. Sample LOGLIN printed output.

NDEGF

1

FORMAT:

{20X,F15.7)

FORMAT:

(20X,F15.7)



SPECIALL

SPECIALL plots a single variable on linear Cartesian coordinates
where the X-axis is frequency and period. Sample SPECIALL plots are
shown in Figure 22, Numbering and labelling of the X-and Y-axis results
from user supplied information. Plot size and character height are
also determined by the user.

Only series of data computed at constant frequency increments can
be plotted by SPECIALL. An initial frequency and frequency increment are
used to reconstruct the appropriate frequencies for plotting purposges.

If all points are plotted the first point is starred at X=4.0. If points

are to be skipped, plotting begiuns at the designated frequency.

SPECTALL CONTROL CARDS

//SPECIALL JOB (XXX100,128,1,1,500), 'USER’

/*ROUTE PUNCH REMOTE2

/1
1

//GO.FTO1FO01 ...

1

EXEC PGMRUN,LIB=WATER,NAME=SPECIALL,LIB1=TPLOT,LIB2=TFLCT,

REGION.GO=128K

} OPTIONAL
LABEL=(1,SL,,IN) ...

//GO.SYSIN DD *

/

DATA CARD 1
DATA CARD 2
DATA CARD 3
DATA CARD 4
DATA CARD 5

DATA ACQUISITION
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Figure 22. SPECIALL plot (Weisberg, personal communicationm)}.



CARD 1

Cols

Cols

Cols

Cols

Cols

Cols

CARD 2

Cols

Cols
CARD 3

Cole

1-10
11 - 20
21 - 30
31 - 40
41 - 50
51 - 78
1 - 40
41 - 80
T - 40

SPECIALL DATA CARDS

Java 110

KINPUT I10

LREAD 110

LPLOT I10

IOPTN 110

FMT 7A4

LABELX 10A4

LABELY 10A4

LABELZ 10A4

Choose the plotting units. If JAVA=Q,

units are inches. If JAVA=10, units are
centimeters.

Specify the input unit reference number,
Punch the number of points to be read.
(LREAD < 4000)

Punch the number of points to be plotted.
(LPLOT < LREAD)

Choose the plotting option. If IOPTN=-1,
spot data points. If IOPTN=0, connect data
points. If IOPTN=1, connect and spot data
points. Spot symbol is a plus sign, "+',
Specify the format of the input series. Begin
with a left parenthesis in column 31 and use
real FORTRAN format codes. End FMI with a

right parenthesis.

Punch the label which identifies the X-axis.

Punch the label which appears along the Y-axis.

Punch the label which appears within the plot

ar.a.



Cols 41 - 50

Cols

Cols

CARD 4
Cols
Cols
Cols

Cols

Cols
Cols

Cols

Cols

51

61

11

21

31

41

51

61

71

60

70

10

20

30

40

50

60

70

80

IQUAD 110

NDECX I10

NDECY 110

FMIN F10.7

FMAX F10.7

SCALEF F10.7

DELTAX F10.7

YMIN F10.7

YMAX  F10.7

DELTAS F10.7

DELTAY F10.7

Specify the quadrant in which the label should

appear. Quadrant order is shown below.

VA I

1T | I

For IQUAD=1 or 2, pack the label right. For
IQUAD=3 or 4, pack the label left.

Specify the number of decimal digits when
numbering the X-axis.

Specify the number of decimal digits when

numbering the Y-axis.

Specify the minimum frequency for the X-axis,.
Specify the maximum frequency for the X-axis.
Specify the numbering increment for the X-axis.

Specify the distance between numbers on the

X—a.'KiE »
The minimm of the Y-axis.
The maximum of the Y-axis.

The numbering increment for the Y-axis,

The distance between numbers on the Y-axis.



| CARD 5

Cols 1~ 30 FONE F10.7 Punch the frequency of the first point to be
plotted, FONE is non-zero.

Cols 11 — 20 DELTAF F10.7 Punch the increment in frequency between adjacent
data points.

Cols 21 - 30 HEIGHT F¥10.3 Choose the of letters and numbers ;n-the plot.
Adjust for readability after any reduction.

Colg 31 - 40 KSTART I10 Specify the number of the point at which plotting
should start. If KSTART=1, all points will be

plotted.

DATA ACQUISTTION

The following READ statement is used to access

data points.

READ (KINPUT,FMT) (SP(1),I=1,LREAD)
Printed Output

The printed ocutput contains a listing of the input parameters and the

computed length of the X and Y axes.(Figure 23).



INPUT PARAMETERS

JAVA  KINPut LREAD LPLOT IORTN FMT
1 1 123 123 0 (Adp12x)
LABELX LABELY

FREQULNCY {C P H,) COHERENCE 3GUARED

LABELZ 1QUAD NQECX NDECY
URLTA21E/41E i 2 !
FMIN FMAX  SCALEF  DELTAX YMIN YMAX  OELTAS  DELVAY

040 0,06000  U,02000  4,00000 0,0 1,00000 0,50000 3,00000

FUNE  OELTAF  HEIGHT  KSIARY

0,V02%5  0,00049 0,300 7

SPLCIALL CDMPLETE

Figure 23. Sample SPECTIALL printed output.
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APPENDIX A

Subroutine TIMEPT

The FORTRAN subroutine TIMEPT prepares a time axis in the style of
the Gregorian calendar. By supplying the proper argument list to the
subroutine, dates and times will appear on a plot at specified positions
and at the chosen size. TIMEPT makes a decision as to the format of the
date and time information to be printed. The time ipncrement is specified
in units of days, hours and minutes. If the hour or minute time increments

are non-zero, the full display of date and time appears as seen below:

!
0: 0 115 2330 3:45 5

L]

—
ro

7S

+=

I
o

JAN

When the hour and minute increment are zero, dailly increments or

greater are to be printed. The following form is then chosen:




Proper use of subroutine TIMEPT requires the following statement
within a FORTRAN program:
CALL TIMEPT (XX,NOWDAY,ITIS,NOWHR,NOWMIN,IDADD,THRADD,MINADD,XINCRM,
IDO,MONTHS ,MONEND,Y ,HEIGHT)

Each variable is described below:

X = The horizontal position of the first time to
be printed

NOWDAY W The specification of the first date and time
ITIS > to be printed. The order is the day of the
NOWHR month, the number of the month, the hour and
NOWMIN J minute,

\
IDADD The time increment between printed times.
THRADD ) = Specify the time increment in units of days,
MINADD J hours and minutes.
XINCRM = The horizontal distance between printed times.
Ipo = The number of times to be printed.
MONTHS = An alphameric array specifying the four

characters representing each month.

(MONTHS (1)=JAN.)

MONEND = An integer array containing the number of days in

each month (MONEND{(1)=31).

Y = The wvertical position of the top of the time axis.

HEIGHT = The height of individual characters and letters

used in the time axis.



The units of plotter distances and character height are determined
by previous calls to subroutine PLOT earlier in the main program.

A listing of subroutine TIMEPT appears in Appendix K.
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APPENDIX B

COMPUTATION OF XPOSTN

In programs which plot time series, the horizomntal offset, XPOSTN,
is used to align data points with the time axis. Time is reconstructed
within a program from a start position and a plotting point density. This
start position is dependent on the start time of the data and the arrange-

ment of the time axis. That value, XPOSTN, may be calculated as follows:

XPOSTN=X+( ( TDATA-TZERC) *XINCRM) /DELTAT

where!

X = the distance from the origin of the plot to the first printed time.

TDATA = the start time of a time series.

TZERO = the first time printed on the time axis.
XINCRM = the distance between printed times,

DELTAT = the difference in time between printed times.

A sample calculation XPOSTN may make its use clear,

Let:
X =6.0"
TZERO = 1 March 0:00
XINCRM = 2.0
DELTAT = 24 hours

1f the time series begins on 1 March at 12:00, where do we place

the first point?

XPOSTN=6.0inches+((12 hours*2.0 inches)/24 hours)



XPOSTN is therefore 7.0 inches. The first data point is positioned
at 7.0. Following points are positioned according to the plotting point

density chosen.
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APPENDIX C

PROGRAM MULTYPLT

PROGRAM MULTYPLT

CIMENSION DATA(6000),MONTHS(12) MUNEND(12),FMT{50),LABELLCS)
VIBENSION LABEL2(5),X(6000),1SYRBL(L)

INTEGER PNTDEN

DATA MONTHS/Z® JAND, 0 FEBI, 't MAR!, ' APR!, U MAY!(,'JUNE!', 'JULY!,
LY OAUGY, 'SEPTY, ! OCTY, ! NOV!,t CEC'/

DATA MONEND/31,28,31,30,31,30,30,38+30,31,30,387

READ THE NUMHER OF VARIABLES T0O BE PLOTTED
ALSO THE OVLRALL PLOT SCALE INDICATOR VJAVA!

READ(S, 10)NVARBL , JAVA, HEIGHT , LEAPYH
10 FORMAT(2110,F10,5,110)
FRITECH, 11 ) IVARBL, JAVALHEIGHT,LEAPYR
11 FORMATC(//T15, VINPUT PARAMETERS'//TS, INVARBLY, T17, ' JAVAL,T2S,
IVHETGHT TS5, \LEAPYR ' //2110,F10,3,110)
20 FURMAT(2F10.5,6110,T67,44,110)
30 FORMAT(20A4)
CALL PLOT(C.0,0,0,JAVA)
LONG=00
¥=3,0
WRITE (6,12)
12 FORMAT(//T3, 1SERIES #1,7T13, tXPOSTNY, 121, 'SCALE!, T28, tPNTDENT, T36,
LYLENGTHY , T48, TKINPUT!,T53, LTUPTNY 159, 1 ISYRBL!,T67, 'NDECY! 174,
2VFORMAT §1) '

START THLSE PLOTS AT X=26,0
00 S00¢ M=1,NVARBL
READ INFORMATION SPECIFIC TO EACH VARIABLE
READ(5,20)XPOSTN, SCALE,PNTDEN,LENGTH, KINPUT, IOPTN, ISYMBL{]1) ,NDLCY
READ(S,,30JLABEL ] fLABELZ,FMT
WRITE (B, 210M, XPOSTN, SCALE,PNTOEN, LENGTR, KINPUT, IOPTN, ISYMBLIY),
H NDECY s FMT
2] FORMAT(//B10,FB U, FT,2,418,T61,AUs X, 6,3%X,1044)
X(E)=XxPOSTIN
READ THE DATA FRUM THE PROPER INPUT DEVICE AND IN THE RIGHT FORMAT
READCKINPUT pFATI(DATA(L) ;181 ,LENGTH)
KEEP & CHLLK 0N THE LARGE3T NUMBER OF POINTS INVOLVED

IF(LLNGTH=LONG) &3, 43,35



GOMO

0 xEa Xy le

oo

35

43
a7

49

50
51

58
59

200

65

-67

LONG=LENGTH
JUrpP=PNTREN
BAVESXPOSTN
FACT=l,0/PNTDEN
DO 47 L=2,8000
X(LI=X{L=1)+FACT

EVALUATE THE MAX AND MIN OF EACH BERIES
DETERMINE PLOT SIZE FROM MAX,RIN AND ISCALE PARAMETER

XMAX=m99999,
KMIN=9999999,

DU SO0 I=i,LENGTH
KMINZAMINI(XMIN,DATA(
XMAXSAMAXT (XMAX,DATA(
IM(XMIN)ISD L, 51
MINPLTISXMIN/SCALE -
MAXPLT=XMAX/SCALE+]

ALLPLT=MAXPLT=NINPLT
LIKMIT=MAXPLT=HINPLT4L

KKK=ALLPLT/2

BELOW=KKK

ABOVE=ALLPLT=BELOW

DD S8 KRAMER=1,LENGTH
DATACKRAMER)=DATA(KRAMER) /SCALE=MINPLT+Y
GD TO 65

HAXPLY=XMAX/SCALE+]
MINPLTZAES(XMIN)/SCALE®Y

ABOVEZHAXPLT ll

BELOW=MINPLY

ALLPLT=ARUVE+BELOW

LIMIT=ALLPLT#Y

1)
1)

CONVERT DATA TO PLOYTER UNJTS

o0 200 I=1,LENGTH
DATALI)=(DATACI)/SCALE)+Y+BELOW

3TART DRAWING THE AXIS
CALL FLOT{6,0,Y,3)
CAL' PLOT(6,0,Y+ALLPLT,2)

NUKBCLR THE 'Y* AXI3
XVEMAXPLT*SCALE

YDIGIT=ALUGIG(XV)
XXE6,0m ((2,04HEIGHT}/3,0)



100

22l

(2R g Ne]

250
251

4999
50ue0
é98
é99

o &,y Oy

300
3y

Joe
Jus

306

XNUMBEXX=( (1 Q+NDFCY)*HEIGHT)
XLABEL=XNUMB=((3,0+YDIGITI*HEIGHKT)

YPOSTHM=Y#ALLPLT

DD 100 I=1,LIMIT

CALL MUMPLT(XNUMB, YPOSTNe(HEIGHT/2,0),040,HEIGHT, XV, NDECY)
CALL CHARIXX,YPUSTN,Q,0,HEIGHT, Y. 1,1)

YPOSTN=YPOSTN=1,0

AVEXVe3CALE

LABEL THE AXIS

CENTRY=Y#+ (ALLPLT/2,0)~(10,0%HEIGHT)

CALL CHAR(XLAREL,CENTRY,90,0,HEIGHTLABELE(1),20)

CALL CHAR(XLABEL=2,0«HEIGHT CENTRY ;90,0 HEIGHT,LABELL({),20)
CALL VECTOR(X,DATA,LENGTH, 1, TOPTN,ISYMBL(1))

ADJUST THE Y VALUE WHEN DOME PLOTYTING THIS VARIABLE

IF(XMIN)250,251,251

CALL PLOTCXCLENGTH) ,Y+BELOW,3)

CALL PLOT(6,00,Y+BELOW,2)

YSY®ALLPLTHL,0

IF(KINFUF~S)d999,5000,4999 _

REWIND XINPUT . !

CONT INUE

IF(Y~25,0)300,298,298

WRITE(6,299) -

FORMAT(///710X, " BETTER USZT LARGE PAPER SINCE OVERALL PLOT EXCEEDS

125 UNITSV//)

READ IN THE TIME INFORMATION AND DISPLAY IT ON THE PLOT

READ (S, 301 INOWDAY,ITIS,NOWHR ,NOWMIN,) IDADD IHRADD , HINADD, XINCRH
FORMATC(7IN0,F10,.5)

ARJUST FGR LEAPYR IF NECESSARY

IFCLEAPYR) 302,305,502

MUNEND(2)=29

I1=(SAVE=O QY /XINCKM

IROELOHG/ (CJUMPAXINCRMY«IT+2

TPOSTMRG U

YROSTN=3,0

CALL TIHEPT(TPUSTN,NUHDAY;ITIS,NDWHR,NUNHIN,ID}DD;IHRADD,H;N&DD,

LXINCRE, LOU, MONTHS ) MONEND , YPOSTHeHEIGHT)

RRITL{E,304)

FORRAT(//7/20X, VMULTYPLT COMPLETED!)
CALL PLOTEO,0,3,0,2)

CALL PLOT(D,0,0.0,~3)

§T0pP

END
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APPENDIX D

PROGRAM OVERPLOT

DIMENSION LABELI(S), LABELZ2{5),FMTALS)FUTB(S5), ISYMBL(2),
LA(4000},3{4000) 4 X{4300) 4MONTHS (12}, 1ONEND(12)

DATA MENTHS/® JAN'." FEB'4?' MAR',* APR*,' MAY' FJUNE®,*JULY",
1% AUG','SEPT*,* QCT*.* NOV',' DEC'/

DATA MONEND/314+28,31,30+38,30+31431,30,31,30,31/

INTEGER DENSTA,UDENSTB

PROGRAM OVERFLOT
REQUIRES SUBROUTINE TIMEPT

10 FORMATILOA4sFL10.5,110)

11 FORMATIFLO0,5,5110:T67,A4)

12 FORMAT(110,544)

18 FORMAT({TILO0,F10.5)
READ(5,10)LABELL1LAREL2,FEIGHT, LEAPYR
WRITE(6,201 ) LABEL]I yLABEL2,HEIGHT,LEAPYR

201 FORMAT{///TLS5,"INPUT PARAMETERS*//T8,'LABELLY,T28, 'LABEL2',T45,

[aNeNa

OO

R el e

LVHESGHT !, T55, (LEAPYR ¢//1X,10A4,F9.3,110)
IFILEAPYR)20,21,20
20 MONEND(21=29 :
21 READ(5,11)XPOSVA, ISCALE +DENSTA,LREAD, LPLOTA, IOPTNA, ISYMBL (1)
WRITE(64202) XPOSTA, [ SCALEyDENSTA,LREAD,LPLOTA, IOPTNA, 1SYMBL( 1)
202 FORMAT(//T5,*XPDSTA* ,T15,% ISCALE*,T25, 'DENSTA®,T36, ' LREAD®,T45,
1°LPLOTA? (TS5, ' TCPTNA, T63, " ISYMBL (L1} '//F10.3,5110+T63,A4)
READ(S,12) INPUTA,FMTA -
WRITE(64203) INPUTA,FMTA
203 FORMAT(//T5, INPUTA' 4T17, 'FMTAY//110,6X, 10A4)

READ FIRST SET 0OF DATA

22 READ[INPUTA, FMTA}(A{I},1=1,LREAD)

23 READIS,11)XPOSTB, JAVA,DENSTB, LREAD,LPLOTB, [DPTNB, ISYMBL{2)
WRITE(6,204)XPOSTB,JAVA,DENSTS,LREAD,LPLOTB, IDPTNB,ISYM3L(2)

204 FORMAT(//FS, "XPNSTRY ,T17, ' JAVA' ,T25, 'DENSTB® 4 T36, *LREAD' , T45,
1PLPLOTB TS5, Y IOPTNSY , TE3, *ISYMBLI2)'//FL0.3,5110,T63,44)
READIS, L2YINPUTR,FMTA
WRITE(L205) INPUTH,FMTB

205 FOPMAY{//T5, ' INPUTR? ;TLT7,'FMTB'//110,6X,1044)

READ SECOND SET OF DATA

24 RF&D(INPUTB:FMTBI(Blilol=1uLRE&Dl
25 READ{5, 18 INGWDAY yNO; NCWHR y NOWMIN, IDADD, FHRADD ,MINADD ¢ X INCRM

FIND MAXIMUM LENGYH DF DATA AND DENSITY OF DATA

IFILPLOTA-LPLOTB)1S,15,16
15 LPLOT=LPLOTE
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Cy Oy

C
C
C

is

=70

J=DENSTS
GO 1C 17
LPLOT=LPLOTA
J=DENWSTA

FIND M2X AND MIN VALUES OF ALL DATA

17

50

60

a1l

58
59

&2

206

YMAX==999999 .0
YMIN=95%99999,0

no 50 I=1,LPLOTA
YMAX=AFAXLIYMAX ALT)])
YMINSAMINLOYMINGALTLY)
DO 60 (=1,LPLOTH
YMAX=AMAX1{YMAX ,B(I))
YMIN=AMINL{YMIN,S{L}}
IF{YMINIGLs62462

COMPUTE PLOT DISTANCES

MINPLT=YMIN/TSCALE
HAXPLT=YMAX/IS5CALE+]

AL LPLT=MAXPLT-MINPLT
LIMIT=ALLPLT+1
KKK=ALLPLT/2

RELOW=KMK
ABOVE=ALLPLT-BELCHY

DO 8 KOUNT=1,LPLOTA
AMKCUNT)=AL{KOUNT} /ISCALE-MINPLY+3.0
DO 59 I=1,LPLOTB
S{I)=B{1)/ISCALE-MINPLT+3.0
GO T0 65
MAXPLT=YMAX/TISCALE+]
MINPLT=A95{YMIN)/ISCALE
ABOVE=MAXPLT

BELOW=MINPLT
ALLPLT=ARDVE+BELOW
LIMIT=ALLPLT+]

DO 206 1=1,LPLOTA
ACT)I=AIL)/1SCALE+BELCW+2,.0
DO 208 1=1,LPLOTH

208 B(I)=B(T}/ISCALE+BELCW+3,0

NUMBER THE AXES

65

CALL PLOT{0.0,0.0,JAVA}
CALL PLOTIL.043.043)

CALL PLOT(6.0,ALLPLT#3.0,42)
Y= AL LPLT+3.0
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OO0

YOO

NVALUE=AROVE®ISCALE
DO 207 I=1,LIMIT
CALL NUMPLY (XX ¥=,09,0.0,FEIGHT,FLOAT{NVALUE) -1}
CALL CHAR(XX Y, 0.0, HEIGHT " _*y 1}
Y=¥-1.0

20T NVALUE=NVALUE-TSCALE
CENTRY=3.0+ALLPLT/2.0~{i0.0%HEIGHT) R

INSERT LABELS

CALL CHAR[6,0+6,5%HEIGHT ,CENTRY,90.0,HEIGHT,LABELL(1),20)
CALL CHAR(6.0-5.0%HEIGHT,CENTRY,90.0,HEIGHT,LABEL2(1),20)

—

CCMVERT THL DATA

X{L)}=XPOSTA
FACT=1.0/DENSTA
00 101 I=2.,LPLOTA
101 Xt1}=X(]I-1)+#FACY
CALL VECTOR(XyA,LPLOTA,L,IOPTNA, ISYMBL{1)})
X{1)=XP0O5TR
FACT=1.0/DENSTA
b0o 1¢2 1=2,LPLOTB
102 X{I)=X{I-1)+FACT
CALL VECTORIX,C,LPLOYBs1,IOPTNB, ISYHBL(2))
OFFSET=3.0+BELDOW
TF(YMIMIL104120,120
110 [F(X(LPLCTAY=X{LPFLOTE})I111l,111,112
111 CALL PLOT(X{LPLOTYB),0FFSET+3)
GO TO 113
112 CALL PLOTIXILPLETA) OFFSET,3)
113 CALL PLOT{6.0+0FFSET,2)

PRENT THE TIME AXIS

120 IDO=LPLOT/{XINCRM®J)+2
XXX=6,0
YYy=3,0
CALL TIMEPT{XXX {NOWDAY ,NCy¢NOWHR, NOWMIN, IDADD, IHRACD, MINADD , XINCRM,
11RO MONTHS y MONEND ¢ ¥YYY , HE 1GHT)
WRITE(6,209]

209 FORMAT{//10X,*OVERPLCT CCMPLETED')
CALL PLOT(L.093.0.2)
CALL PLOT{O0.040.04=3)

130 syOp
END
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APPENDIX E

PROGRAM STICK

DIMENSION ULG000),VC4000),X(4000)

DIMENSION MONTHS(12),40ONEND(12)

DIMENSION FHTCI0),LABELI(S),LABEL2(S)

DATA MONTHS/? JANI, ' FEBI, ! MARS, 1 APRI, ) MAY!,VJUNE?, 1 JuLY!,
§' AUGTY,1SEPTI, 1 OCT',t NOVI, 1 DECH/

DATA MONEND/31,28,31,30,31,30,31,31,30,%14,30,31/ _—
SNTEGER PNTDEN

PROGRAM 8TICK
REQUIRES SUBROUTINE TIMEPY

READCS, J0INPLOTS, NUNTTYS, DELTAY,HEIGHT LEAPYR '
$0 FORMAT(2110,2F10,6,110)
WRITL(6,9INPLOTS, NUNITS,DELYAY,HEIGHT,LEAPYR
Q9 FORMAYL//15X, VINPUT PARAMETERSY/ /T8, INFLOTST, YIS, INUNITS,T26,
{1PELTAY T35, tREIGHT! TS5, 'LEAPYR! //2110,2F10,3,110)
LORGRT={
IF(LEAPYR)1E,15,1¢
§1 MONEND(Z)=2%
1% vyaq,.0
CALL PLOT(D,0,0,0,NUNITS)
NRITECG; 16)
16 FORMAT(//T3,V1SERIES #9,T15, ' XPOSTNY, 726, 'LREAD!,T36,'LPLOT!, TAS,
$VIVERTST, 755, IPNTDENT ,TA5, LIORDUYE ,,TTS, IKINPUT!)

BEGIN PLOTTING LODDP
00 5000 KOQUNTEL,NPLOTS
READ THE PARAMETERS OF EACH SERIES

READ(S,12)XPOSTN, LREAD,LPLOY, IVERTEPNTDEN, IORDUY, KINPUT
12 FORMAT(F10,5,6110)
IFCLPLOT=LONGSTYS, 3,2
2 LONGST2LPLOTY
JUMP=PNINEN
SAVEXP=XPOSTH
3 READ(S,14)YLABELL,LABEL2,FHT
14 FORMAT(20AU)
WRITE(4p112)KOUNT, XPOSTN,LREAD,LPLOT,IVERT3,PNTDEN, IORDUV,KINPUT
112 FORMAT(//110,F10,4,6110)

CETERMINE (HE DRDFR OF VARJABLES
READ THE VARIABLES U AND ¥

IF(INORDLVYEB,1T7,58 .
1Y READ(KINPUT,FHTI(VITIY, U}, I51,LREAD)
GQ 1D 2¢
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18

29

1¢

25

26

27

50
60

=73

READ(KINPUT/FNT) CUCTI V(T 181, LREAD)
SET UP THE X ARRAY OF PDI+''S DEPENDANT ON

X(1I=XPDSTN

FACv=] ,0/PNTDEN
DO 19 I32,LPLCT
XCIi=X(I=1)+FACT

PLOT U,V A3 EAST AND NORTH

VYMIN=9999,
VHAX==39999,

O 2o I=1,LPLON
VMINSAMINL (VMIN,V(I))
YMAXZAMAX L (VMAX,V(]))
NayMAX/IVERTS
MABS(VMIN)/IVERTS
TOP=N+1,0
BOTTOM=Me1 ,0
ALLPLT=TOP+BDTTOM
YayY+B07TOHM

DO 27 I=]1,LPLOY
YCII=UCII/IVERTS+X(I)
VEIIzVIT)/TVERTS+Y

PLOT THE 8TICKS

00 60 I={.,LPLOY )
CALL PLTLNCXCI),Y,VLI),V(I)}

DRAW THE ZERO LINE

CALL PLOTEX(LPLOTY,Y,3)
CALL PLOT(U,0,Y,2)

NUMBER THE AXIS OF EACH TIME SERIE®

Z=Y+TOR

CALL PLOT(4,0,YrBOTTOM,3)

CALL PLOY(4,0,2Z,2)

NVuETOP*IVERTS

CENTRYSYwBOTTOMe (ALLPLY/2,0)=(30,00HEIGHT)
XTICK=4,0=(2,0%HEIGHT/3,0)
XNUMBZXTICK~HEIGHT /2,0

PNTDEN



b}

62
63

86

o

4999
5000

Qo0

54

559

REALNVENY
IF(REALNV)E)L,62,83

REALNV==REALNY

G0 YO &3

REALNY=100,0

YOIGIT=ALOGIOCREALNY)
XLeXNUMA=((3,0+4YDIGITINHEIGHY)
NUMB=ALLP|LTe1

DD 86 I=],NUMB

CALL NUMPLTUIXNUMB,)ZoMEIGHT/2,0,0,0,MEIGHY, FLOATCNY),»1)
CALL CHAR(XT]CK,Z,0.0,HEIGHT, LIPS ]
ieZwl 0

NVaNYsIVERTS

LABEL EACH YARIABLE

CALL CHARCXL,CENTRY,90,0,HEIGHT,LABEL2(1),20)

CALL CHAR(XL®m2,0%HEIGHT)CENTRY,90,0,HEIGHT,LABELICS),20)
IF{KINPUY=5}4999,5000,4999

REWIND KINPUT

Y=Y+TOP+DELTAY

READ AND PRINT THE TIME INFORMATION

READ(S,5C)NOWDAY, ITES,NOWHR,; NOWMIN, IDADPD, IHRADD ,MINADD,XINCRM
FORMAT(TI10,F10,3)

JI=2(SAVEXPrH ,0) /XINCRM

IDO=LONGST/CJUMPHXINCRM)+I142

TINX=6,0

CALL TIMEPT(TIMX,NOWDAY,ITIS,NOWHR,NOWMIN,IDADD, IHRADD,MINADD,
JXINCRM, TDO, MONTHS, MONEND, 4,0, HEIGHT)

CALL PLOT(4,0,4,0,2)

CALL PLOT(040,0,0,=3)

WRITC(6,%5%5)

FORMAT(//L0X%, 'STICK PLOY COMPLETED!)

8YOF

END
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APPENDIX F
PROGRAM LINLIN

LINEAR-LINEAR PLOT
DIMENSION X(6000)+V{6000})4FMTIOT)LABELX(10)+LABELY(10}+LABELZ(1C)
READ VARIOQUS PARAMETERS

REAG{S y 1O} XMIN, XMAX s DELTAX XTNCRM s YMINYMAX s DELTAY s YINCRM
FORMAT {8F10.5)

READ(S5,12)JAVA,NVARBL  HEIGHT

FORMAT 21 104Fl0.41}

READ{S5+17TILABELX,LABELY

FORMAT{20A4) - 1
READ{9,11 }LABELZyNDECX+NDECY

FORMAT[1Q0A4.2110)

PRINT AND CHECK THE INPUT PARAMETERS

WRITE(6490) XMIN, XMAXK yDELTAX s XINCRM, YHMIN, YMAX,DELTAY,YINCRM
FORMAT{//Z/15X, VINPUT PARAMETERS'//T T " XMIN*yT1T, " XMAX',T25,

1'DELTAX® o T35 "XINCRMY 4 T4T s " YMINY , TST oV YMAX ' T6S5, "DELTAY' 4 T75,
ZYYINCRM' //8F10.3) ’

WRITCL6,SLILARELX,LABELY .
FORMAT(//TIB» "LASELX " yTS8,*LABELY' //1X,20A%)

WRITE{G6,92Y LABELZ,NDECX ,NOECY + JAVA, HEIGHT

FORMAT{//T18, "LABELZ" yT4T 4 '"NUCCX Y, TOT, "NDECY" ,TH8, *JAVA',T76,

L*HEIGHT*//1X4y10A4,3110,F10.3)

WRITE(6493)
FORMAT{/ /T3, *SERIES #3715, 'KINPUT* ,T26,"'LREAD',T36,'LPLATY,T46,

1 fOPTN' 4 T55, *ISYMBLY, T6B, ' FORMAT ') '

KDUNT=0

REANIS,, 16K ENPUT,LREAD,LPLOT,IOPTN, [SYMBLFMT
FORMAT (4110,T47,8A4)

KDOUNT=KOUNT+ ]

WRITE{6+9%) KOUNT yKINPUT ,LREAD,LPLOCT, IOPTNy ISYMBL ,FMT
FORMAT(/5110,T57 444 ,T66,1044)

READIKINPUT FMTI(X(T),4Y(T),1=1,LREAD)
IF{KOUNY-1)14,14,201
XDIST=({XMAX-XMIN) ZDELTAX X INCAM
YDIST=({YMAX-YMIN}JOELTAY)2YINCRM
SIZFX=XDIST/XINCRM

NDX=S12FX+1,1

SIZEY=SYNIST/YINCRM

NOY=SIZ2EY+1.1

PLCT BORDER

CALL PLOT(D.0,40.0, JAVA)
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100

200
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300

=76

CALL PLEOT(4.0,4.03,3)

CALL PLOTI{XNDIST+4.044.0,2}

CALL PLOTAXDIST+4.0,YNIST+4.0,2)
CALL PLOT(4.0,YDIST+4.0,2)

CALL PLOTl4.0,4.0,2}

NUMBER THF Y-AXIS “

XTICK=4.0-(2.0%HEIGHT/3.0)
YSIG=AMAXL{YMINy YMAX)

IDIGIT=ALOGLO(YBIG)

YDIGIT=1DIGIT

XNUMAR=XTICK—( (L. O+NDECY I *HE IGHT )

YPOS=4,0

YVALUE=YMIN

DO 100 T=1,N0Y

CALL NUMPLT{XNUM3BR,YPOS-FEIGH /2.0,0.0,HEIGHT, YYALUE ,NDECY}
CALL CHAR({XTICK,YPOS,0.04HEIGHT,"_*,1)

YPNS=YPOSEYENCRM .

YVALUE=YYALUE+DELTAY

CENTRX=XDIST/2.0¢4,0-20,0%HEIGHT
CENTRY=YDIST/2.04¢4,0-20.0%HEIGHT

CALL CHAR(XNUMBR={{3,0+YDIGITI®*HEIGHT},CENTRY,90.04HEIGHT,
LLABELY(]),449)

CALL CHAR(CENTRX ;YDIST+Z,0%HEIGHT+4,0,0.0,HEIGHT ,LABELZ[1],40)

NUMBER THE X-AXIS

YTICK=4,0-(2.,0%HEIGHT/3.0) ~
YNUMBR=YTICK-1 ,5%HE IGHT
XPOS=4,0

XVALUE=XMIN

DD 200 I=1,NDX

CALL NUMPLT (XPDS+YNUMPR,0.0,METGHT ,XVALUE ,NDECX)

CALL CHARIXPOS ) YTICK,SQ.0yHEIGHT,'_",1)

XPOS=XPUS+XINCRM

XVALUE=XVALUE+OELTAX

CALL CHARI(CENTRX, YNUMBR~3,.0%HEIGHT ,0.0,HEIGHT , LABELX{1},40}

CONVERT DATA PBINTS

IX=XINCRM/DELTAX

ZY=YINCRM/NELTAY

Do 400 I=1,LPLOT
XCL)=(XLU)—XMINDI* X +4.0
¥YOL)=0YL T =Y AINY&IY+4,0

CALL VECTNRIX,Y ¢+LPLOT 41+ ICPTN, [SYMBL}
IFIKOUNT-NVARRBL ) 298,301,201



=77

298 IF(KINPU1-51299-1017299
299 REWIND KINPUT

G0 10 101
301 CALL PLOT{0.2+0.0¢-31}
STOP

END
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APPENDIX G
PROGRAM LINLOG

LIN-LDG

DIMENSION DATA{4000) 4X{ 4000}, FMT{10),PERICD(12),LABEL{10}
DIMENSION LABELY(10)

READ INPUT VARTABLES
PRINT AND CHECK YHOSE VARTABLES

READ{S 410 }SCLMIN,SCLMAX,SCLOLT,DLTPDS,NDECYJAVA,DECADE
10 FORMAT(4F10.3,2110,F10.3)
WRITE{6420) SCLMINySCLMAX ,SCLDLT, DLTPOS,NDECY,J AVA, DECADE
20 FORMAT(//T15,* INPUT PARAMETERS'//TS,*SCLMIN',TL5, *SCLMAX?,T2S,

1'SCLDLT'|T35"DLTPDS',T#ﬁ.'NDECY'.TST"JAVA',TbS.'DECADE'//QFlU-J.

12110,F10.3)

READES L 1)FONE, DELTAF L READ,LPLATyKINPUT  IOPTN, I SYMBL , HE [GHT
11 FORMAT(2FL0,7,4010:T67+A4,F10.3)

WRITE{6+21) FONE+DELTAF+LREACSLPLOT 4KINPUT, IOPTNISYMBL (HEIGHT
21 FORMATL//TT *FONEY 4 T15,"0ELTAF?,T26, LREADY, 136, "LPLOT',T45,

L'KINPUT® 4 T56 4 *TOPTN® 4 T65 4 ' ISYMBLY ;T 75, *REIGHT " //2F10.5:4110,T67,

2M4WF L0 M) '

READ[S,12)LABEL, IQUAD
12 FORMAT(LDA4,110)

WRITEL6,22)LAREL, [QUAD
22 FORMATL//TLI8 Y LABEL o T47, ' IQUAD'//1X,10A4,110}

READ(S,L4)LABELY,FMT
14 FORMAT(2044)

HRITE{(G,24 ) LABELY ,FMT
24 FORMAT(//TLI84 LARELY Y, T44 YFORMAT *//71X,20A%)

READIKINPUT,FMTIIDATALL), [=1,LREAD)

YOIST=((SCLMAX-SCLMIN}/SCLDLT)%DI TPCS

NO=YDIST/OLTPOS+1

M=ALOGLO(FONE}

XMIK=M-1

XDIST=ABS({XMIN)*DECADE

PLOT THE BORDER

CALL PLOT{O0.0,0.0,JAVA}

CALL PLOT(4.044.04,3)

CALL PLUT{XDIST+4.0,4,0,2)

CALL PLOTI{XNIST+4.0,¥YDIST¢4,0,2)
CALL PLOT{4.0,Y0[S5T+4.0,2)

CALL PLOT(4.0,4.0,2)

NUMBER AND LARCL THE Y-AXI[S

¥YP05=4.0
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YVALUE=SCLMIN
IDIGIT=ALOGIO{SCLMAX])
YDIGIT=10DIGIT
XTICK=4.3~-{2.0%HEIGHT} /3.0
XNUMBR=XTICK-{ {1 O+NDECY)}*HEIGHT )
XLAREL=XNUMBR—{[3,0+¢YDIGITI*HE IGHT}
DO 100 I=14N}
CALL NUMPLT [XNUMBR,YPOS—=FEIGHT/2.040,0,HEIGHT, YVALUE,NDECY)
CALL CHARIXTICK,YPOS,,0.0,HEIGHT4*_",11}
YPOS=YPNS+DLTPCS
100 YVALUE=YVALUE+SCLOLY
CALL CHARUXLABEL,YDIST/2,0-(20.0%HEIGHT ) +4,0,90.0,HEIGHT,
ILABELY (L) y40)

SET YHE X AND Y POSITICN FOR PRINTING
THE LAREL IN THE PROPER QUADRANT

GO TJU(101,102+1034104),1QUAD
101 XL=XDIST+3.0-({40.0%HEIGHT)
YL=YDIST+3.0
GO TO 105
102 XL=XDIST+3,0-{40.0%*HEIGHT)
YL=5,0
GO TO 105
103 XL=5.0
¥L=5.0
G0 TO 105
104 X1L=5.0
YL=YDIST+3.0
105 CALL CHAR(XL,YLeO Oy HETGHT LABEL 1) 440}

NUMBER THE ROTYOM NF THE X—AXIS IN POWERS OF TEN
LABLCL IT FREQUENCY

JK=ABS (XMIN)
MX=XMIN+1
XP0S=4.0+DECADE
H2=(3,0%HEIGHT }/5.0
YVICK=4,0-((2.0%HEIGHT}/3.0)
YPOWER=YTICK-HZ-H2/3.0
YTEN=YPUWER-HEIGHT-HEIGFT /3.0
DO 110 I=1,JK
CALL CHAR({XPOSsYTICK 4904 0,HEIGHT,"_*,1)
CALL NUMPLT{XPNS+2.%H2, YPIYAFR 40 O, H2,FLOATIMX)Y,-1)
CALL NUMPLT{XPOS+HEIGHT y¥TEN,O.OHETGHT ,FLOAT(10},~1)
XPOS=XPN5+DECADE
LID Mx=M)X+l
CALL CHAR(XDIST/2.0+4.0+9.0%HEIGHT 4.0-5.0%HEIGHT,0.0,HEIGHT,
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400

125

126

F'FREQUENCY (C.P.H.}',18)

NUMRER THE TOP OF THE X-AXIS IN POWERS OF TEN
LAREL THIS PERIOD

XP=4,0+DECADE
YTICK=4.0+YDIST u
YTEN=YTICK+1.5%HEIGHT

YPOWER =Y TEN+HE IGHT +H2/ 3.

1J=ABS(XUIN)

MX=TJ-1

00 400 [=1.1J

CALL CHAR[XP,YTICK,90,0,FEIGHY, " _*,1)

CALL NUMPLT(XP+HEIGHT ,YTEN,0.0,HEIGHT ,FLOAT{10),-1)

CALL NUMPLT(XP+2,0%H2,YPOWER,0.0,H2, FLOAT(MX) =L}

MX=MX-1

XP=XP+LCECADE

CALL CHAR[XDEST/2.043,0~{7.0%HEIGHT },YPOWER+2,0*HEIGHT,0,04HEIGHT,
1*PERIOD (HOURS) * 414}

SPOT FIRST POINT CGNYERT AND PLOT OTHERS

FIRSTX=4.0 . .
FIRSTY=({DATA{1)=-SCLMIN)/SCLDLTI*0OLTPOS#+4.0
CALL GRAF{FIRSTXFIRSTY 4,153}
LPLOT=LPLOT~1

DN 125 1=1,LPLOT
DATACT)I=({DATA{I+1)-SCLYIN)/SCLDLT }*»DLTPOS+4.0
F=FONE

DO 126 T=1.LPLOT
X{E)={ALOGLI(F ) -XMIN)*LECADE+4,0

F=F+DELTAF

CALL VECTORIXsDATALLPLOT,1,ICPTN, ISYMBL)
CALL PLOT(04040.04-3)

SYOP

END
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APPENDIX H

PROGRAM LOGLOG

DIMENSION SP{4000),PERIDD{8},FMTSPT{10},XX{4000)

DIMENSION LABELL{10)+LABELZ2(10),LABEL3(10)
L0G-L0G PLODT

READ (S 4y LOIFONE ¢ FINCRMyJAVALLPLOT  KINPUT HE IGHT » XLATEM 4y DECADE
FORMATI2F10.7,3110,3F10.5)
WRITE(6+1LIFONE, FINCRM, JAVA,LPLOT 4K INPUT , HE IGHY  XLATOM, DECADE
FORMAT{//TL15*INPUT PATAMETERSY//TT,IFONE? »T15; "FINCRM®,T27,

19 JAVAY (T36, TLPLOT Yy T4S5, 'KINPUTY (TS5, HEIGHT "y T6 5 "XLATDM® ¢ TT5,
2'DECADE" //2F10.543110,3F10.3)

READ(S,20)LABELL,LABEL2

FORMAT(204A4)

WRITE{6,22)LABEL] ,LABELZ
FURMATI//TIB;'LhBELl'oT5B.'LABELZ'IIIK!20A4J
READIS ¢ 2L LAGEL3FMTSPT

FORMAT(20A4%4])

WRITE(6,23)LABELI,,FMTSPT
FORMAT{//TLYy *LARELY" ,T43,"FORMAT 1'//1Xs20A4)
READIKINPUT FMTSPTEND=60LY ISPIT)4I=1,LPLOT)

EVALUATE THE MAX AND MIN

YMAX=-999999,
YMIN=999999%,

DY 200 I=1,LPLOTY
IFESPII)}1904195,4195
SP{l}=5P(1}
SPLL)=ALNGLOLSPIE))
YMIN=AMINI(SPCI}. . YMIND
YMAX=AMAXLU{SPII)yYMAX)
M=YMAX
IFIYMIN) 404 50,50
N=YMIN

YMIN=N-1.0

GQ TO 51

N=YM{N

YMIN=N

YHAX=M+1.0

. A=ALNG 10 [FONE)

N=A

XMIN=N-1

XDIST=ABS(XMINI*DECADE
YOIST=(YMAX—YMIN}*DECADE
THETA=[XLATOM®3.1415%) /140,
FINERT=SINITHETA}/12.0

FTWELV=1,0/12.41
FINERT={ALOGIOIFINERTI+ABSIXMIN})*DECADE+3,0



FTHELV={ALOGYOIFTHELVI+ARSIXMINY }+0ECANE+3.O
WRITE(L,52)XDIST,YDISY .
52 FORMATI///T3, COYPUTED DISTANCES T30, *XOIST*, T4b,'YD[ST* //
130X, 2F10.2)
CALL PLOT{0.0,0.0N,JAVA)
CALL PLOT{3.0,3.0,3)
CALL PLOTIXDIST+3.03¢3.0,2) : -
CALL PLOT{XDIST+3.0,¥DIST+3.0,2)
CALL PLOT{3.04+YDIST#3.0,42)}
CALL PLOT(3.043.0,42)

C NUMBER THE X AXIS

H2={3.0%HEIGHT)/5.0
X=3.0+0ECADE
TJ=ABSI{XMIN]
MX=XMINt1
YTICK=3.0-{(2.0%HEIGHT)/ 3.0}
YPOWER=YTICK-HZ=-}12/3.0
YTEN=YPOWER-HEIGHT-HEIGHT /3.0
DO 300 I=1.14
CALL CHAR{X,YTICK 90,0y HEIGHT, ' ', 1)
CALL NUMPLT{X+2.0%HZ yYPOWER 0.0, HZyFLOAT{MX)4—~1}
CALL NUMPLTIX+HEIGHT ,YTEN,0.0+HEIGHT»FLOAT(10},-1)
X=X+DECADE

300 MX=MX+1

MARK THE INERTIAL AND TIDAL FREQUENCIES

alalel

CALL CHAR{FINERT +3.0,90.0:HEIGHT " _*,1)

CALL CHAR(FTMWELY +3.0,70.0,HETIGHT, *_*,11}

CALL CHARIXDIST/2.0#3.0-9 . 0%HEIGHT 4 YTEN=2,5%HEIGHT, 0,0, HE IGHT,
T'FREQUENCY (C.P.H.)'s18)

c LABEL THE Y AXIS

YEND:300
NP=YMI N
X¥YICK=3,0~{{2.0%HETIGHT) /3.0}
XPOWER=XTICK-H2/2.0
XTEN=XPDWER-HEIGHT /5.0
K=YMAX-YMIN+1
DO 310 1=1.K ’
CALL CHAPIXTICK;YENDsQO3 O HEIGHT " _*,41)
CALL NUMPLTIXPDOWER,YENDHHZ/3.4040,H24FLIATE{NP) ,,—1)
CALL NUMPLTIXTEN, YEND-HEIGHT y Q.04 HEIGHT ,FLOATL10) =1}
NP=NP+1
310 YEND=YLND+DECADF
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LABEL THE TOUP UF THE X AX18 PERIOD

X8B3, 04DLCADE

YTICK=4,0+YUIST

YTENSYTLICK® 1, ,5#HEIGHT

YPOWERSYTENYHELIGAT M2/ 3,

JJ=ABS{XHIN]

MX2ldei

DO 400 I=1,1J .

CALL CHARUX,YTICK, 90,0, HEICHT 'l p 1)

CALL NUMPLTUX*HELGHT ,YTEN, G, 0 HELGHTFLOAT(10),1)

CALL NUMPLT(X42,0000%H2, YPUKER, O (U sH2pFLOATIMX) 1)

MXEMX=]

XZX+DECADE

CaLl CHAR(xDIST/E,0+3,0-t?.O*HEIGh[).YPUNER+2.0iHEIGHT,q!g,hglgﬂj,
1VPERIOD (HUURS) ', 14) - . s E Lisri)
XLB=XDIST+a'b-(q0|0*HEIGHT) .

CALL CHARCKLB,YDIST42,040,0,HEIGHT,LABELI(1),40)

CALL CHARCXLG,YOIST+},0,0,0,HEIGHY,LABEL2(1),40)

CALL CHARCXIEN=3,0amMEIGHT, (YD13T/2,0)w(20,0%HEIGHT)#3,0+9040,
IHEIGRT ) LABEL3(])440) ) - :

CONVERT THE DATA PQINTS

xi=3,0

SP(1)E(AP{1)=YMINI*DECALE+3 40

Call. GRAF(X1,8P(1),,20,3)

LPLOT=LPLOT=1 :

PO S00 I=1,LPLUY "
SP{I)=(SPIL+1)mYMINIXDECADE+S,0
XX(1)={ALOGLO(FONE ) maXMIN) RDECADE 45,40

FeFONL - ;

PO 600 l=32,LPLOT

FEF+F INCRM .
XX(I)=(ALUGLO(FI»XMINI#DECADE®3,0

CALL VECTUR(XX,SP,LPLUT»1,04171)

CA;L PLUT(UQ&[U'O’FSJ

G0 TU 6U3

WRITC(H,602)KINPUT

FORMAT(///7L0X, Uaanxe EQF ON UNJT Vpl4,t  wasawxni/)
sT(pP ' ' o
END
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APPENDIX I

PROGRAM LOGLIN -

LOG-LIN

DIMENSEON SPUA0Q0) ,5P2140CO) 4 X{4000) FMTSPL(L0), FMTSPZ2(I10),
ILARBELECRO)+LAAELZ2{10},LABEL3{10),PERIODI{L12}+LARELY(L1O)
DIMENSION TSYMBLI2)

INTEGER PNYDEN

INPUT THE GENERAL FEATURES

READ{5,10) JAVA,FSTARTFENC FINCRM, XINCRM, H; DCCADE,NDECF
FORMAT(I104+4F13.7¢2F10.5,110) - '
READ{S,11)ILARFLL,LABEL2

READ(S 1L )ILABEL3,LABELY

FORMAT (2044}

READ PARAMETERS SPECIFIC TO SERIES ONE

READ(5y12)KINPUT+LREAD,LPLOTL,FACTOR,IOPTNL, ISYMBLI1}
FORMAT{2110,F10.5,110,757,4%)

READ{S5, 16 }FMTSPL, FDNE.DELTAF

FORMAT(10A44,2F10.7)

READIKINPUT, FﬂTSPl)ISPlII.I 1,LREAD} -

PRINT THE INPUT VARIABLES
CHECK THEIR VALUE

WRITE(6, L4}FSTART ,FEND F INCRMy XINCRM H,DECADE,NOECF K INPUTLREAD,
1 LPLOTL,FACTOR, IOPTML, ISYMBL{L1) ,FMTSP]
FORMAT{/ /20X, "INPUT PARAMETFRS'//T5,'FSTARTyT17,'FEAD',T25,
I'YFINCRMY T35, P XINCRM? , T48,'H* ,T55, " CECADE® + Y664 'NDECFY//4F10.4,
C2FLO.3,110//7775,'KINPUTY ,T10,4*LREAD? 125, LPLOTL® (T35,'FACTOR" .
3T45,INRPTNLY,
GT53, " ISYYBLL1} '+ TG, "FORMAT: *//3110,F10.34110,750+A44T66,10A4/7}
YMAX=-9G999,

YMIN=999739,

DD 55 I=1,LPLUT]

SPLI)=SP(1)=FACTOR

EFA{SP(TII5L452,%92

SPLL)=SP{1}

SPLT)=ALAGLIO{SPI}])

YMAX=AMAXT(YMAX,SPLT )

YMIN=AMTAL(YMEN,SP(T})

READ PARAHETERS SPECIFIC YO SERIES TWO

READ(S 12 1K INPUT ¢ LREADLPLUOTZ(FACTYCR, JOPTNZ, ISYHRL{2)
READ(S L L )FMTS D2
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READIKINPUT,FUTSP2H(SP2([},I=1,LREAD},
WRITEL6 15 KINPUTLRFAD,LPLOT2,FACTCR, I0OPTNZ2, 1 3YMBLIZ2)+FMTSP2
15 FORMATUTS, "KINPUT® ¢ T16y "LREAD 4T25y *LPLOT2" s T35, *FACTOR? 4 T4 5,
LYIOPTN2Y y TS5, ISYMBLEZ2) Yy TOO ' FORMAT: *//31104F 103,110, T564A%4,T06,
2104A4)
WRITE(&6,:1T7)FCNE,DELTAF
17 FORMAT(//1LX+'FONE = ', FLO.5,4X,'DELTAF = ',F10.5)
DO &5 i=1,LPLOTZ2 :
SP2{1¥=5P2{ 11%FACTOR
IF{SP2{T)16]1 462462
61 SP2(I)=5P(1)
62 SP201)1=ALNG10(5P2(1))
YMAX=AMAXI(YMAX,S5P211)}
65 YMIN=AMINI{YMIN,SP2{I}]
IF{YMIN) 200,201,201
200 N=YMIN
YMIN=N-1.0
GO TO 202
201 N=YMIN
YMIN=N
202 M=YMAX
YMAX=M+1,0
IF{YMAX~YMIN-1.00104,104,105
LO4 YPAX=YMAX+1.0
105 CALL PLOT(D.0,0.0,JAVA)
YDIST=(YMAX-YMIN)*DECADE
XDIST=(({FEND-FSTART} /FINCRM}IXXINCRM
WRITE(G 401 ) XDIST,YDIST
401 FORMATI//L10X,*XDIST = " 4FlG.2,5X,'¥DIST = '"+F10.2)

PLOT THE DORDER

CALL PLOT(4.0,4.0,3)

CALL PLDTUG4.04XDIST+4.0,42)

CALL PLOT{4.0+¢XNIST,4.0+YN[ST,2)

CALL PLOT{4.0+4.0¢¥YD15T,£} '
CALL PLOT(4.0,4.042)

NUMHER AND TICK THE X-AXIS (FREQUENCY)

FREQ=F START

NOX=XDIST/XINCRM+L1,5

XX=4,0

YLEVEL=4.0~-(2.0%H]) /3.

K=0

DO 110 I=1,NOX

GALL NUMPLT (XX 4.0~2.25%4,0.0,H,FREQ,NDECF)
CALL CHAR{XX,sYLEVELS0.04Hs"'_"o1}
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K=K+1
IF{FRLQYLD9,1GH,109

108 PERIND(K}=0.0

] GO ¥n 112

109 PERICDIK)I=1.0/FREQ

112 FREG:=FFEN+F INCHM

110 XX=XX+XINCUM .
CALL CHAR({XDIST/2.0}44.0-{9.0%H}34.0-5.5%H,0.0,H,

NUMBER THE Y-AXiS IN POWER OF TEN NOTATION

IDIFF=YMAX-YMIN
1DG=IDIFF+]
2=¥YDI15TY
HZ2=(3,0%H) /5,0
NP=YMI A
XTICK=4,0-{2.0%H}/3.0
XPOWER=XTILK-H2/2.
XTEN=XPORER-H/5 .0
DO 120 K=1,100
CALL CHARIXTICK ,YEND 2O QyFyt_ 1,11
CALL NUMPLT{XPOWER,YEND#+2/3.0,0.0,HZ:FLOATI(NP},-1)
CALL NUAPLT(XTEN,YEND-H,d.0sH,FLOAT{10),+~1)
NP=NP+ 1
120 YENI=YEND+ CECADE
XLABL=XR15T+3.5-(40.0%H}
CALL CHAPIXLAGL ¢7+340+0.0+H,LAREL1(1}+40) \
CALL CHARIXLABL 2+¢2.0:50.0+H¢LABEL2{11},40)
CALL CHAR(IXLABL,Z2+1.0,0.04H, LABEL3[]1),40)
XEND=4 .0+ X INCRM
YLEVEL=7+4.0
00 125 T=2,NNX
CALL NUMPLT(XENDt.15,2+4,0¢1.5%H,0,.04H,PERIGD(I)1)
CALL CHAR(XEND YLEVEL+T0.0sHy"_*y 11}
125 XEND=XEND+XINCPEM
CALL CHARCU{XDIST/ 2.0} +4a0—(TO0*H y 244,043 ,5%H: 0.0y Hy
LYPERINY (HOURSYIY,14)
CALL CHAR{XTEN-R.O%H YDIST/2,0-(20.C%H}+4,.0490.0,H,LABELY(L),40)

CONVERT THE X AND ¥ PCIKTS 70 PLOTTER UNITS
SPOT BUTH ZERD ESTIMATES AT X=4.0

FIRSIN=4.0
FIRSTY=(SP1}=YMIN}=CECADF#+4,0
CALL GRAF({FIRSTIX, FIRSTY , .20,3)
FIRSTY=(5P2(L)-YMINI*DECADE+4.0



[aNalal

[pBalal

149

150

155

160

Lel

175

93

CALL GRAF{FIRSTX,FIRSTY,.20,3)
PLOT ALL ETHERS AT THE APPROPRIATE FREQUENCY LOCATION

LPLOTL=LPLOTLI-1

DO L49 1=1,LPLATIL

SPCIN=(SPII+1)-YMIN)*CECACE+4.0 -
LPLUTZ=LPLOTZ2-1

DO 150 I=%t,LPLOTZ

SP2U1i=(SP2{I+1)-YMINI*DECADE+4.0
ITF{LPLOT1-LPLAT2)160,1554155

LENGTH=LPLOT]

G0 YD 161 -
LENGTH=LPLOT2

RECONSTRUCT THE X POINTS, FREQUENCY

2X=XINCRM/FINCRM

=F ONE

DN 175 [=1,LENGTH
XE1=(F-FSTART )% ZX+4,0
F=F+DELTAF

DISPLAY 14E SPECTRA IN OPTION CHOSEN

CALL VECTOR({X,SP,LPLOTL,1,I0PTNL,ISYMBL{1)}]}
CALL PLOTED.0,0.04-3)

CALL VECTOR{X,SP2,LPLCT2,1,I0PTNZ,ISYMBL(2))
CALL PLOT(O.0,0.0,-3)

WRITE(6+93)

FORMAT L/ /710X, LOGLIN PLOT COMPLETE?Y}

sTap

END



(sl sRele Nyl

I

oo

-88

APPENDIX J

PROGRAM SPECIALL

SPECIALL
THE FOLLOWING I8 A MAIN PROGRAM FUOR PLOTTING VARIABLES

IN A LINEAR®LINEAR MODE WHEN THE X VARIABLE IS ACTUALLY FREGUENCY

DIMENSION SP(4000),X(40002,LABELX(10) ) LABELY(10),LABELZCLO),FMTLT)
DIMENSION PERIDD(12)
READ(S,10)JAVA, KINPUT,LREAD,LPLOT ) IUPTN,FNT

£0 FORMAT(SIL10,TAu,
WRITL (6,30 )JAVA, KINPUT,LREAD,LPLDT,, JUPTN,FHMT

30 FURHAT(//IbKu'INPUT PARAMETERS!//T7,VJAVAY, TI5, 'KINPUT!,T26,
1VLREADY T30, TLPLOT! TG, PIOPTN TS, IFMT!//5110,T57,74A4)
READ(S, 12 LABELX, L ARELY
WRITL(6,31)LABELX,LABELY

3§ FORMAT(/7/7T18, ' LABELXY ,TSB, TLABELY ! //1X,2044)
READ(S,15)LABELZ, 1QUAD, NDECX, NDECY

fd FURMAT(SUAY)

§£5 FORMAT(L0A4,3110)
READ (S, 08)YFMIN,FMAX, SCALEF,DELTAX, YMIN, YMAX, DEL, TAS, DELTAY

18 FORMAT(BFIU,4)
haxrcta,seJLnuLL s TGUAD, NDECX, NUECY

32 FORMAT(//T18, 1LABELZY p Y46, ' TQUAD! y T56, "NDECX ', T6b, 'NDECYT//
11X,1084,19,2110)
WRITL{G) 33)FMINGFMAX,, SCALEF OFLTAX, YMIN; YMAX, DELTAS, DELTAY

33 FORMATL//Y7, ' FMINE, T17, VFHAXY, T2%¢ VSCALEF Y, T35, 1DELTAXY T4/,
LEYMINT pT57 ¢ 'YMAX! p 165, TDELTASTT75, 1OLLTAYI//78F10,5)
READ (S, 19)FUNE, DELTAF  HELGHT , K8 1 AR]

19 FORMAT(2F10,7,+10,3,110)
NHITE(b:SbJFUNL,DELTAF,HtIGHr,KSIAHT

35 FORMAT(//T7s VFONEY  T15, PUELTAF 1/ T25, IMEIGHT Y p T35, 'KSTART 1/ /2F10,%,
1F10,5,110)
READ(KINPU]rFHTJtSP(i):I=i,LREAD)
XDIST={{FMAXFMIN) /SCALEFI®DELTAX
YDISTE((YMAX=YMIN)/DELTASI«DELTAY
NOXEXDIST/DLLTAXSL,
NUYSYDIST/DLLTAY41,4

PLOT THE Z2URDER

CALL PLOTL4.0,4,0,3)

CALL PLOYIADIS +4,0,4&,0,2)

CA.. 2LOTOXDIST+4,0,YD18T+4,0,2)
CALy 7LOTLE,0,YD15T¢4,0,2)

CALL PLOT(4.0,4,0,2)

NUMBER THE Y AXIS
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aoo

100

198
199
aud

és50

251

esa

283

254

" 25%

YPOS34,0

YVALULBYHIN

0O $00 l=lgNOY

CALL NUMPLT(3,§~(NDECY#*,25))YPUS®¢15,0,0,HEIGHT, YYALUE,NDELY)
CALL CrHAR(S, BB;YPUS 0, 0..2ﬂ,' Teld

YPUS=¥PUS*DELTAY

YYALUESYVALUE+DELTAS

CALL CHAR(U,0=/7,0%HELIGHT,YDI3T/2,072,0,90,0,HEIGHT, LABELY(12,40)

PERIOD (132040
NUMBECR THE X AXIS BOTTOM AND TUP

xFnss4,0

X¥ALUESFMIN

DB 200 IsisNOX

CALL NUMPLTIXPUS,343,0,0,HEIGHT XYALUE,NDECX)

CALL CHAR(XPUS,;3,86,90,0s 204, 'at¢d)

IF(XVALULY199,199,198 '

PERIUD(1)21.C/XVALVE

XBOSSXPUS+DELTAX

XVALUESXVALUE+SCALEF

CALL CHAR(XDIST/2,0a2,0s44075,%HEJUHT 040, HEIGHT:LABELX(IJ:“OJ
XPUS=4 U+DELTAX

DU 250 1=2:NUX

CALL NUMPLILXPUS,YDIST+4,%,0, D,Hh!uHT;PtRIUD(IJ 1

ChALL CHAR{XPOS,YUIST#+4, 00,?0.,,24; (wtsl)

XPOSaXPUSHUELTAX

CALL CHAR(XDIST/2,0#1,9)YDIST+de0¢U ONHEIGHT, 0,0 )HEIGHT,
LVPERLIOD (HUURS) T, 14) " T
GO TO (291,2529253,254), 1QUAD
XLEXDISTe3,0=(40,0%HELGHT)

YLEYDIST+#3,U

GU TO 255

XL=XDISTe3,0=(40,0*HEIGHT)

YLE5,0

G0 TO 255

XLE5,0

YLESL0

GO 0 255

XLEe5,0

YLBYDIST+3,0

CALL CHARCXL,YL, 0,0, HEIGHT,LABELZ(}),40)

-

CONVERT POLNTS

ZXSDEL TAX/YCALEF
ZY=DELTAY/DLLTAS
IF{KSTART=1)222,295,298



(g X=X 2]

aOoo0

a9s

298

299

30

37
222

=90

FIRSTXZ4,U
FIRSTYZ(SP (1) eYMIN)#ZY+d,0

CALL GRAF{FIKSTX,FIRSTY,/MEIGHT,3)
Na2

GO TO 299

N2KS (ART

CONVERT THE REMAINING PCINTS

FRFONE

KOUNT=0

DO 300 ISN,LPLOT
KOUNTSKOUNT +4
X(KOUNT)SCFoFMIN) #ZX44 40
FRFeDELTAF

8P (KOUNT)S(SPLI)mYMINIRZY 4440

DO THE PLUTTING

CALL VECTOR(X,3P,KUUNT, L, J0PTN, 1 #1)

CALL PLUT(0,0,0,0,%3)}

KRITE(6,37)

FURMAT(//40X, 'SPECIALL COMPLETE!)
STOP '

END
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APPENDIX K

SUBROUTINE TIMEPT

SUBROUTINE TIMEPT{XX NOWDAY, ITIS,NOKHR,NOWNMIN,1DADD, IHRADO,MINADD,
IXINCRM, IDD MONTHS, MONEND, ¥, HELGHT)

DIMENSION MUNTHS(1),MONEND(Y)

IF(IHRAQD)Y222,10,60

IF(HMINADD)222,12,60

BOTH DAYADD AND MIN ADD ARE ZERD Ik, DAILY INCREMENTS

XXSAVE=XX
ZOHEIGHT /2.0

YDAYZYmHEIGHT =, 4

YMDNTH=YDAY=HEIGHT=2

po 5S¢ I=§,100

CALL CHARCXX,Yw(2,0%xHEIGHT/3,0),90,0,HEIGHY, ' ',1)

CALL NUMPLTC(XX4HEIGHT,YDAY,0,0,HEIGHT,FLOAT(NUNDAY},*1)
NOWDAYSNQKDAY+IDADD

IF(NOWDAY -HONEND{ITIS))30,30,20

NOWDAYENOWDAY=MONEND(ITIS)

XDIST=XXKnXXSAVE

XBAR=(XDIST/2.0)+XXSAVE

IF(XBAR=XXSAVE=2,0128,28,26

CALL CHAR{XBAR=HEIGHT*2,,YMUNTH,040,HEJGHT ,MONTHS(EITIS), 4)
XXSAVEEXX

ITIS=ITIS+1

IF(ITISm32)30,30,29

ITIS=]

ANEXXtXINCHH : : )
CONTINUE '
AF=XX=XINCRM

XDIST=XF=XXSAVE

XBAR=XDIST/2,0+XXSAVE

IF (XBAR=XXSAVE=2,0)250,51,5]

CALL CHARCXBARHEIGHT#2,0,YMONTH, 0,0, MEIGHT ,MONTHS(ITIBY,4)
GO TO 2%0 _

SMALL TIME INCREMENT LOOP

YHOUR=Y«HELIGHT=  #

ZEMEIGHT /2,0

YDAY=YHOUR-KREIGHT =

YMONTHSYDAY®HEIGHT=Z

XXSAVE=XX

co (86 1=1,100 :

CALL CHAR(XX,Yw (2, 0aHEIGHT/3,0),90,0,HEIGHT,11,1)

CALL NUMPLT(XX,YHOUR, 0,0, HEIGHT,FLOAT (NIWHR]) ¢=1)

CALL CHAR(XX= 4OWHEIGHT, YHUUR, 04 QsHEIGHY, *17,1)

CALL NUMPLF(XX42 ,SHEIGHT ) YROUK, Q0 0y HEIGHT,, FLOAT (NOWMIN) ,»1)
CALL NUMPLT(XX+HEIGHT,YDAY,0,0,HEL1GHT,FLUATC(NONDAY),=])
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100

jo02
104

108
i50
1u6

151

2ea
800
250

-92

NOWHINSNOWMINEMINADD

IF(NOWMIN=60)B80,75,7%

NOWMINZNOWMIN-60

NOWHR=NUwHR+ JHRADD

NOVAMRENDAHR+ [KRADD

IF{NOWHR=24)}90,85,85

NOWHRENDWHR=24

NOWDAYENOWUAY +14

NOWDAYSNOWUAY+IDADD

IF (NOWDAY=MONEND(ITISIILS0,150,100
NOWDAYSNORDAY=MONEND(ITIS)

AGISTZXX~XXSAVE

XRARS (XDIST/2,0)+XX5AVE

IF(XBAR=XXSAVE=2 0)104,102,102

CALL CHAR(XBAR=HEIGHT®2,0, YMONTH,0,0,HEIGHT ,MONTHS(ITIS),4)
XASAVESXX

ITIS=1T1I5+]

IFCITIS=12)3150,15%0,405

ITIS=1

XX=XX+XINCRM

CONMTINUE

XFaXXmXINCRM

XDYST=XF~=XXSAVE

Y¥RARSXDIST/2,0+XXSAVE
JF(XBARwXX5AYE=2,0)250,151,151 .
CALL CHAR(YBAR=HEIGHT*2,0, YMONTH, 0,0, HEIGHT ,MONTHSE(ITIS) 4]}
GD TO 250

WRITEC6,800) :

FORMAT(//10X, ! ERROR IN TIME SUBRUUTINE!//)
CALL PLOTC(XF,Y,3)

RETURN

END






