


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. Originally 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 fror;
the URI Marine Advisory Service, Narragansett Bay Campus, Narragansett,
Rhode Island 02882.
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INTRODUCTION

A group of computer graphics programs have been written to satisfy

two major needs: 1! plot variables typically 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  NULTYPLT! or plotted one over the other  OVERPLOT!. Also, a

series of vectors may be plotted versus time  STICK!. The time axie 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 variabi

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 special 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 their 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 ta create plots specific to their

needs. User control is supplied in the form of various 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 axe

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,Y

pairs, there is a need 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 specified character, 2! data

points may be connected with line segments or 3! data paints may be

spotted and connected. Typically, the value of the variable IOPTN

determines the plotting technique.

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 fram 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 on 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 inches depending on the adapter used.
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MULTYPLT

MULTYPLT displays any number of time series as shown in Figure 2.

Each variable must be sampled at some constant 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 times may be aligned. The

general format of MULTYPLT is shown in Figure l.

A vertical axis is drawn and numbered for each variable. The scale

is chosen by the user allowing variables of different type ta 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 axis is constructed from information on the time card which

appears once at the end of each run. Enough flexibility is available

to plot nearly any time increment.

Y
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YtALLPLT ~
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4J ill O
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ABOVE

Yt BELOW ~ ALLPLT

BELOW

3.0

~e.a
TJ M E AXIS

Figure 1. General arrangement of NJLTYPLT. ABOVE and BELOW

computed distances.
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MULTYPLT CONTROL CARDS

//MULTYPLT JOB  XXX100, 128, 1, 1, 1000!, 'USER'

/*ROUTE PUNCH REMOTK2

// EXEC PGMRUN,LIB=WATER,NAMK=MULTYPLT,LIBl~TPLOT,LIB2=TPLOT,

OPTIONAL

Repeated for

each variable

MULTYPLT DATA CARDS

CARD 1

Cols 1 � 10 NVARBL I10 This parameter defines the total number

Cols ll � 20 JAVA

centimeter.

// REGION.GO=128K

//GO.FT01F001

// LABEL=�,SL! . . .

//GO.SYSIN DD *

DATA CARD 1

DATA CARD 2

DATA CARD 3

DATA ACQUISITION

TINE CARD

of records to be read and platted. NVARBL

is limited only by the amount of space an

your plotter paper.

I10 This overall plotter indicator determines

if the basic plotter unit is an inch or a

If JAVA=0, all plot dimensions are in inches.

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



Cols 1 � 10 XPOSTN FI0.5 XPOSTN is the horizontal offset used to

al,ign 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 I!. The offset is

computed by the user as explained in

Appendix B.

F10.5 SCALE is a value in data units equivalent toCols ll � 20 SCALE

one vertical plotter unit. SCALE is strongly

dependent on the type of data being plotted,

A temperature record could be plotted from
0

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 HEIGHT F10.5 Specify the height of numbers and letters

to be printed on the plot. Choose HEIGHT

for readability after any necessary reduction.

Cols 31 � 40 LKAPYR I10 This indicator controls the number of days

in the month of February. If LEAPYR=O,

February has 28 days. If LEAPYR$0, February

has 29 days.



Cols 21 � 30 PNTDEN I10 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 PNTDEN should

be adjusted with respect to individual

sample rates.

Cols 31 � 40 LENGTH I10 The number of points to be read

 LENGTH < 6000!

Cols 41 � 50 KINPUT I10 Specify the input unit reference number.

For card input, KINPUT=S. When tape or

disk files are to be read, use KINPUT=l

to 4 or 8 to 99 and appropriate control

cards to describe the data set.

Cols 51 � 60 IOPTN I10 Pick the method of plotting from the following

choices.

If IOPTN=-l, spot data points.

If IOPTN=O, connect data points.

If IOPTN=1, connect and spot data points.

Cols 61 ISYNBL A4 Punch the character to be used for spotting

data points  when IOPTNQO!. Any symbol is

allowed but ones with a definite center are

usually chosen.

Cols 71 � 80 NDECY I10 Specify the number of digits to the right of

the decimal point when numbering the Y-axis.



Cols 1 � 20 LABELl 5A4 Two twenty character labels are printed

Cols 21 � 40 LABEL2 5A4 vertically for each series. Center these

labels within the card columns.

Cols 41 - 80 FMT 10A4 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.

Data Ac uisition

TIME CARD

Cols 41 � 50 IDADD I10

Cols 51 � 60 IHRADD I10

Cols 61 - 70 MINADD I10

Cols 71 - 80 XINCRM F10.5 Specify the distance between times to be

printed on the plot.

Cols 1 � 10 NOWDAY I10

Cols ll � 20 ITIS I10

Cols 21 � 30 NOWHR IIO

Cols 31 - 40 NOWMIN I10

The following READ statement is used to

access the data.

READ KINPUT,FMT!  DATA I! I=1,LENGTH!

The time card appears only once 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.



IHPUT PARAHETERS

JAVA HK,IQHT I,KAP92'R

10 ug400 0

NVARul,

SERIES A' XPOSTN SCALt. PHTD0R I,EH&TH K[NPLJT IVPTH ISTHMI, RPRCY FORHAT

0 t81  us>!7 0000 250,uu

2 4,5000 I,uo 0  8I'1 uI2!X$6

4gZSOu 0�0 tISP5s2!l0

HUl. T YPLT COiHYltTt0

Figure 3. Sample MJLTYPLT 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

appears as Figure 3.



OVERP LOT

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.

XPOSTB ~

~XPOSTA ~

ABOVE i

ALLPLT 6.0
� T I ME AX I S�

3.0

~ o,o!

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



CV
04

D CV

CD g C!

o

LA D Ã O LA D ID O lA D tA
Ol Ol f



-13

OVERPLOT Control 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 ~ FT01F001 DD

// LABEL=�,SL!

//GO.SYSIN DD

OPTIONAL

DATA CARD 1

DATA CARD 2

DATA CARD 3

DATA ACQUISITION SERIES A

DATA CARD 4

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 HEIGHT F10.5 The height of the numbers and letters

printed on the plot must be specified.

CARD 2

Cols 1 � 10 XPOSTA F10.5 The starting position for series A is

specified. This is dependent on the

start time of series A and the arrangement

of the time axis.

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

paint densities.

Cols 31 � 40 LREAD I10 The number of points to be read for series A.

 LREAD   OOOO!

The number of points to be plotted for series A.

 LPLOT < LREAD!

Choose the method of plotting series A. If

IOPTNA=-l, spot data points. If IOPTNA=O,

connect data points with a line. If IOPTNA=1,

connect and spot data points.

Cols 41 � 50 LPLOTA I10

Cols 51 - 60 IOPTNA I10

Cols 11 � 20 ISCALE I10 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.

Cols 21 � 30 DENSTA I10 The horizontal plotting point density is



ISYMBL�! Al This field contains the character for

spotting data points of series A when

IOPTN$0 ~

Col 67

Cols 1 � 10 INPUTA 110 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.

Cols ll � 30 FMTA 5A4 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.

Data Ac uisition of series A

The following read statement is used to

access series A.

READ  INPUTA, FMTA!  A I!, I=1,LREAD!

CARD 4

series B. This depends on the times given

on the time card and the plotting density

chosen.

Cols 1 - 10 XPOSTB F10.5 The horizontal starting position of
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I10 This field contains the overall plot scale

indicator. If JAVA=0, plotter units are

inches. If JAVA=10, plotter units are

Cols ll � 20 JAVA

centimeters.

Cols 21 � 30 DENSTB I10 Specify the horizontaL plotting point

density for series B.

I10 The number of points to be read for series B.Cols 31 - 40 LREAD

 LREAD   4000!

Cols 41 � 50 LPLOTB I10 The number of points to be plotted for

series B.

 LPLOTB < ~!

Choose the method of plotting series B.

If IOPTNB--l,spot data points. If

IOPTNB=O, connect data points. If IOPTNB=

1, connect and spot data points.

This field contains the character used to

spot data points of series B when IOPTNB

Cols 51 � 60 IOPTNB ILO

ISYMBL�! AlCol 67

40.

Cols 1 � 10 INPUTB I10 Specify the input unit reference number

for series B.

Cols 11 � 30 ZMTB 5A4 Describe the format of series B. Begin

with a left parenthesis in column 11 and
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use real FORTRAN format codes. End

FMTB with a right parenthesis.

Data Ac uisition of series B.

The following read statement is used when

accessing data for series BE

READ  INPUTB, FMTB!  B I! ~l, LREAD!

TIME CAK3

Cols 1 � 10 NOWDAY I10 These fields contain the first time to

I10 be printed on the plot at X=6.0. Punch

I10 the day, number of month, hour, and minute.

Cols ll - 20 ITIS

Cols 21 � 30 NOWHR

and XPOSTA and XPOSTB are shifted to an

appropriate start location.

Cols 41 � 50 IDADD I10 These variables specify the increment in

Cols 51 � 60 IHRADD I10 time between ticks on the horizontal axis.

Cols 61 � 70 MINADD I10 Express that time in days, hours, and

minutes.

Cols 71 � 80 XINCRM F10.5 Specify the distance between times printed.

Cols 31 � 40 NOWMIN IIO This time is usually on a full day boundary,



The printed output contains a Listing of the input parameters

for series A and B see Figure 6! .

IhlPUT Pd"AHETFPS

LABEL 

RECDRO CSC 120

Lk AO LPLCTA IDPTNA ISYMBL�!I SCALE DENSTA

10 32 32 0

I! P OT A FNTA

  16F5i2!

JAVA DEhlSTB LREAD LPLCTB IGPThl8 I SY! 8L�!

1000 16 16 1 +

l! PUTB FHTB

 8F 10. 2!

DVERPLCT CCPPLE TEO

Figure 6. SampLe OVERPLOT printed output.

XPDSTA

6 500

XPDSTB

7 ~ 000

LAGEL7

FILTERED

HE�!IT LFAPYR

0 300 0
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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 records 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 Pigure 7.

XPOSTN

WO

OeLTAV

TOP
CV

g J
Mid O

BOTTOM I

NE

ALLPLT

� T I M E AXI S�
4.0
4 � y.o

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 PGNRUN,LIB=WATER,NAME~STICK,LIB1=TPLOT,LIB2=TPLOT,

// REGION.GO 128K

//GO.SYSIN DD *

REPEATED FOR EACH RECORD

STICK PLOT DATA CARDS

Cols I � 10 NPLOTS I10

Cols ll � 20 NUNITS I10

//GO. FT01F001 DD
OPTIONAL

// LABEL= l,SL!

DATA CARD 1

DATA CARD 2

DATA CARD 3

DATA ACQUISITION

TIME CARD

The number of records to be plotted

Each record consists of a time series

of U and V velocity components.

All overall plat scale indicator. If

NUNITS 0, the basic plotter units are

inches. If NUNITS=10, the basic plotter

units are centimeters,
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Cols 21 � 30 DELTAY F10.3 The vertical separation of records

is specifeid  see Figure 7! .

HEIGHT F10.3 The height of letters and numbersCols 31 � 40

printed on the plot must be specified.

This allows characters to be readable

even after reduction.

CARD 2

Cols 1 � 10 XPOSTN F10.5 Specify the start position of the record.

This depends on the record start time

and the arrangement of the time axis.

I10 The number of pairs of points to be readCols ll � 20

 LREAD < 4000!

Cols 21 � 30 I10 The number of pairs of points to be plottedLPLOT

 LPLOT < LREAD!

Cols 31 � 40 IVERTS I10 Choose the speed scale equivalent to one

vertical plotter unit. This scale

determines the size of the plot.

Cols 41 � 50 PNTDEN I10 Specify the horizontal plotting point

density. Be sure this number corresponds

to the time axis as defined later.

Cols 41 � 50 LEAPYR I10 If LEAPYR=O, February has 28 days.

If LEAPYR/0, February has 29 days.

This is necessary only when data span

February.



Cols 51 � 60 IORDUV I10 This indicator is used to specify the

order of the input data. If IORDUV=O,

cartesian components are read North-

South then East-West. If IORDUV$0,

the order is East-West then North-South.

The FÃZ field of card 4 is used to

specify the details of this component

order.

CARD 3

These 40 columns contain the labels for

each record. The labels are vertically

centered on the axis, therefore labels

shozter than 20 columns should be

centered in this card field  see Figuze 7!.

Cols 1 � 20 LABELl 5A4

Cols 21 � 30 LABEL2 5A4

Cola 4l � 80 10A4 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 FIT description with a right

parenthesis.

Cols 61 � 70 KINPUT I10 Specify the input unit reference number.
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TIME CARD

Cols 41 � 50

Cols 51 � 60

Cols 61 � 70

Cols 71 � 80

Cols 1 � 10

Cols ll � 20

Cols 21 � 30

Cols 31 � 40

One of the following READ statements

is used to access the data points.

If IORDUV=O,

READ KINPUT,FMT! V I!,U I!,I=I,LREAD!

If IORDUV40,

READ KINPUT,FMT! U I!,V I!l~l,LREAD!

NOWDAY I10 These fields contain the first time

ITIS I10 to be printed at X=6.0. Punch the

NOWHR I10 day, number of the month, hour and

NOWNIN I10 minute.

IDADD I10 Specify the time increment. Punch

IHRADD I10 the day, hour and minute.

MINADD I10

XINCRM F10.5 Specify the distance between times

printed on the plot.
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The printed output contains a listing of the input parameters as

seen in Figure 9.

INPUT PARAMETERS

NPLOTS 4UNI TS DELTAY HE I GHT LEAP YR

3 10 1 ~ 000 0 ~ 300 0

SER IES 0 XPOSTN LRE AO LPLOT IVERTS PNTOEN IORDUV K INPUT

391 6~ 5000 39

832 6 7500 S3

1531533 6,9900

STICK PLOT COMPLETED

Figure 9. Sample STICK printed output.
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LIHLIN

LINLIN plots series of X, Y points on linear axes as shown in

Figure ll. Any number of records 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 l0. In this way, the

user controls the size and numbering of axes including the number of

decimal digits. User supplied alphameric 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 different plot technique

or plot symbol.

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

format.

� LABELZ�
YMAX

VoiST ~~

YMI N

XMIN XMAX
4.0 � LAB ELX�

~ O,O! "' XD I ST

Figure 10. General arrangement of LINLIN. XDIST and
YDIST are computed distances.
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EQURTORIRL RECORDY=SX++3-48X++2+72X
30.

25.

20.

15.

Q.

10.

5.

0.
34. 0 35. 01. 0 2. 0

SFIL! H! T Y

G.

500.
�
CC
UJ

X IL
lal
n

1000.

1500.
0. 0 2.0

OXYGEN  NL/L!

Figure ll. Sample LINLIN plots  B; Lambert, 1974 and
C; Miller, personal communication!.
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LINLIN CONTROL CARDS

!/LINLIN JOB  XXX100,128,1,1,500!,'USER'

/*ROUTE PUNCH RENOTE2

// EXEC PGHRUN,LIB=WATER,NAME=LINLIN,LIB1 TPLOT,LIB2=TPLOT,

OPTIONAL

REPEATED FOR NVARBL'S

LINLIN DATA CARDS

CARD 1

Cols 1 � 10 XMIN F10.5 The minimum for the X-axis in data units

Cols ll � 20 XMAX F10.5 The maximum for the X-axis in data units

Cols 21 � 30

numbers printed on the X-axis.

// REGION.GO=128K

//GO.FTOlF001 DD

// LABEL=�,SL,,IN!

//GO.SYSIN DD *

DATA CARD 1

DATA CARD 2

DATA CARD 3

DATA CARD 4

DATA CARD 5

DATA ACQUISITION

DELTAX F10.5 Specify the scale difference between
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XINCHM F10.5 Specify the distance between numbers

printed on the X-axis.

Cols 31 � 40

F10.5 The minimum for the Y-axis in data units

F10.5 The maximum for the Y-axis in data units
Cols 41 � 50

Cols 51 � 60

Cols 61 � 70 DELTAY F10.5 Specify the scale difference between

numbers to be printed on the Y-axis.

YINCRM F10.5 Specify the distance between numbers on
Cols 71 - 80

the Y-axis.

I10 This field contains the overall plot

scale indicator. If JAVA=0, plotter

units are inches. If JAVA=10, plotter

units are centimeters.

Cols 1 � 10 JAVA

Cols 11 � 20

Cols 21 � 30

LABKLX 10A4 Forty columns are allocated for a label

to appear below the X-axis.

Cols 1 � 40

NVARBL 110 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.

HEIGHT F10.4 Choose the height of letters and numbers

to be printed on the plot.
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LABELZ 10A4 Forty columns are also allocated for

a general label that appears above the

plot area  see Figure 10!.

Cols 1 � 40

Cols 41 � 50 NDECX I10 This integer variable specifies the

number of decimal digits to be printed

when numbering the X-axis.

This variable specifies the number of

decimal digits to be printed when

numbering the Y-axis.

Cols 51 � 60 NDECY I10

Cols 1 � 10 KINPUT I10

Cols ll � 20 LREAD I10

Specify the input unit reference number.

Specify the number of pairs of points to

be read. A pair consists of and X and

Y point.  LREAD   6000!

The number of points to be plotted

 LPLOT   LREAD!

Choose the method of plotting this series.

If IOPTN=-l, spot data points.

If IOPTN=O, connect data points.

If IOPTN=l, connect and spot data points.

Cols 21 � 30 LPLOT I10

Cols 31 � 40 IOPTN I10

Cols 41 � 80 LABELY 10A4 Forty columns are also allocated for

a label to appear along the Y-axis  see

Figure 10!.
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ISYMBL Al A single character is specified forCol 47

spotting data  when IOPTN$0!. Choose

a character with a distinct center.

7A4 Specify the format of the input series.

Begin with a left parenthesis and use

real FORTRAN format codes to describe the

Col 51 � 78

reading of I, Y data.

Data points are read using the following

statement.

READ KINPUT, PMT!  X I!, Y  I!, I=LREAD!

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

INPUT PARAMETERS

YMIR YMAX 4ELTAY Y INCRMOE LTAX X INCRM

I.oaa z.ooo

XHAXXMIM

3z F 000 36.000 0~500zo. 000IO. OOo z.aoo

LAOELYLAOELX

TEMPERATURE SALINITY IPPT!

NCECYNGECX JAVA kE ICHT

10 O. 300

IARELL

CRUISE TR 155

SERIES 0 KINPUT LREAO LPLOT IOPTN ISYMBL FORMAT

I 8F lo. 2!

IGFI0,3!

I 8F I o. 3 I '

l6

Io IO

Figure 12. Sample LINLIN printed output.
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I

L7','-'1ILOG

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 variables

control the numbering and labelling of the axes as seen in Figure 13.

IOIDI0
SCLViAX

10

YD I ST

SCLM IN

IO10 10

FREQUEhIC Y

10
4.0

I
 O.OI

XDI ST

Figure 13. General arrangement of LINLOG. XDIST
and YDIST are computed distances.

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 is determined

by the range of the frequencies.

PERIOD
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PERIOD  HOURS!

10 10 1010

1. 0

I-
O CL
IK 0 5

ILI
X
ILI

0. 0
1010 10 10

FREQUENCY  C. P. H. !

PER1OD <HOURS!

10 10 1010

1. 0

C3

0. 5

0 ~ 0

10 10 10
FREQUENCY  C. P. H. !

PERIOO  HOURS!

10 10 1010

1. 0

Ch

CJ
CL

0

PL
LLI
2:
ILI

0. 0

1010 10 �

FREQUENCY  C. P. H. !

Figure 14. Sample LINLOC plots  Weisberg, personal
coqununication! .
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LINL9G CONTROL CARDS

//LINLOG JOB  XXX100,128jl,l,500!,'USER'

/*ROUTE PUNCH REMOTE2

// EXEC PGNRUN,LIB=WATER,NAME=LINLOG,LIBl=TPLOT,LIB2-fPLOT,

// REGION.GO=128K

//GO.FT01F001

// LABEL�,SL!
OPTIONAL  See KINPUT!

//GO.SYSIN DD *

LINLOG DATA CARDS

CARD 1

Cols 1 � 10

linear Y-axis.

Cols ll � 20 SCLNAX F10.3 Specify the maximum value for the

Y-axis.

Cols 21 � 30 SCLDLT F10.3 Specify the scale difference between

numbers to be printed on the Y-axis.

Cols 31 � 40 DLTPOS F10.3 Specify the distance between numbers on

the Y-axis.

DATA CARD 1

DATA CARD 2

DATA CARD 3

DATA CARD 4

DATA ACQUISITION

SCLNIN F10.3 Specify the minimum value for the
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Cols 41 � 50 I10 Choose the number of decimal digits to

be printed when numbering the Y-axis.

I10 The overall plot scale indicatorCols 51 � 60 JAVA

If JAVA=0, plotter units are inches.

If JAVA 10, plotter units are centimeters.

Cols 61 � 70 DECADE F10.3 Specify the distance between powers of

ten on the X-axis.

CARD 2

Cols 1 - 10 F10.5 Punch the first non-zero frequency toFONE

Cols ll � 20

are used to reconstruct the frequency

associated with each data point..

I10 The number of data points to be readCols 21 � 30

 LREAD «000!

Cols 31 � 40 I10 The number of data points to be plottedLPLOT

 LPLOT < LREAD!

Cols 41 � 50 KINPUT I10 Punch the input unit reference number.

Use KINPUT=5 for card input.

I10 Choose the method of plotting. IfCols 51 � 60 IOPTN

IOPTN=-1, spot data points. If IOPTN=O,

connect data points. If IOPTN=l, connect

and spot data points.

Punch the character to be used for spotting

data points.  IOPTNjO!

Col 67 ISYMBL Al

be associated with the first data point.

DELTAF F10.5 Punch the increment in frequency between

adjacent data points. FONE and DELTAF
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Cols 71 � 80

characters printed on this plot. Ad j us t

HEIGHT for readability after any necessary

reductions.

CARD 3

Cols 1 � 40 10A4 Forty columns are used for labelling the

plot. The location of this label is

within the plot border as determined by

IQUAD. Pack LABEL right when IQUAD 1 or 2.

Pack LABEL left when IQUAD~3 or 4.

I10 Indicate in which quadrant the label

should appear. Move the label to avoid

the data points. The possible quadrants

are numbered as seen here:

LABEL

Cols 41 � 50 IQUAD

CARD 4

Cols 1 � 40 LABELY 10A4 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.

HEIGHT F10.3 Specify t: he height of numbers and
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Cols 41 � 80 FNT 10A4 Forty columns are allocated for the

input format specification. 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,PMT! DATA I!I 1,LRKAD!

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! .
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5CL MI N

0 ' 0

L PLOT K INPUT I QPTN I SYMBL HE IGHT

5 5 0 0 300

LRF A'0

LABEL IOUAD

RECORD GSOI22

FC RMAT

 R F IO ~ 3!

Figure 15. Sample LINLOG priTIted Output.

INPUI PARAMETERS

SCLMA'  SCLDLT

I.000 D.I00

FONE DELTAF

C.nI000 0.0I000

LABELY

COMERENCE

DLTFHS NOECY

I F 000

JAVA UECADiE

I0 5.000
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LOGLOG

LOGLOG plots a single variable on a logarithmic  base 10! axis versus

frequency and period on a logarithmic  base 10! axis. A sample LOGLOG

plot is shown in Figure l6.

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 interval 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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1010

10

~ 10

m 10

10

10 10 10 10

Figure 16. Sample LOGLOG plot  Weisberg, personal
communication!.

CO

~ ~10

10

D

PERIOD  HOURS!

10 10

FREQUENCY  C. P. H. !



PERIOD  HOURS!

IO IO' Io'
IP5

I Io~

YD I ST

I

60

Pigure 17. General arrangement of
LOGLOG. XDIST and YDIST

are computed distances.

LOGLOG Control Cards

//LOGLOG JOB  XKX100,128,1,1,500!,'USER'

/*ROUTE PUNCH REMOTE2

// EXEC PGHRUN,LIB=WATER,NAME LOGLGG,LIB1=TPLOT,LIB2=TPLOT,

// REGION.GO=128K

//GO.ZT01P001 ...
OPTIONAL

// LABEL= l,SL!

//GO.SEISIN DD *

DATA CARD 1

DATA, CARD 2

DATA CARD 3

DATA ACQUISITION

IO'

3,0 IO IO
FREP UE NCY  C, I', H. !

5.0 ~ X DIST
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LOGLOG DATA CARDS

CARD 1

F10.7 This field contains the first non-zeroCols 1 � 10 FONE

frequency. FONE is used to determine the

range of the frequency axis in cycles per

hour ~

FINCRM F10.7 Punch the constant increment in frequency

between adjacent points of the data. FONE

Cols 11 � 20

and FINCRM are used to recreate the frequency

associated with each spectral point prior

to scaling and plotting.

If JAVA 0, plotter units 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.

JAVACols 21 � 30 I10

Cols 31 � 40 LPLOT I10

Cols 41 � 50 KINPUT I 10

Cols 51 � 60

after any reduction.

XLATDM F10.5 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

Cols 61 � 70

SIN  XLATDM!/12.0.

For card input, KINPUT=5.

HEIGHT F10.5 Choose the height of the letters and numbers

printed on the plot. Adjust for readability
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on the X and Y-axis.

CARD 2

Cols 1 - 40

Cols 41 � 80

LABELl 10A4 Righty columns of labels are available

LABRL2 10A4 for identifying the plot. These labels

appear within the border of the plot as

seen in Figure 17.

ChRD 3

Cols 1 � 40 LABRLY lOA4 This label is printed vertically against

the Y-axis to identify the units of the

data.

Cols 41 � 80 FNTSPT lOA4 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!

Cola 71 � 80 DECADE F10.5 Specify the distance between each decade



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

in Figure 18.

LPI.OT K IhlPUT HEIGHT XLATDH DECADEF ONF

2 0 ' 200 45 i500 3.0000 00049 0 ' 00049 I. 025

LABELY FOR HAT

ENERGY DELIS I T Y I A4i4X !

COMPUTED Dt StANCES

Figure 18. Sample LOGLOG printed output.

TNPU1 PATA'lE  ERS

P INCRH JAVA

LABELS

GATE RLCORD 3

XOIST VD TST

12+00 l8,00

LAB EL2

N<!RTH CONPONENT



LOG LIN

lo

I IO

Y DIST

IO'

IO
FSTART

M~.o
 O. 0 I

FEND
FREQUENCY

XDI ST

Figure l9. General arrangement of LOGLIN
XDIST and YDIST are computed
distances.

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 af 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. Following 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.

PER IOD
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16. ?'

V7 3
~ 10

0. 060. 02 0. 04

FREQUENCY  C. ~. H. !

Figure 20. Sample LOGLIN plot  from Weisberg, 1975!.

2 0.

10
O. 00

PERIOD  HOURS!

50. 0 25. 0
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LOGLIN CONTROL CARDS

//LOGLIN JOB  XXX100,128,1,1,500!,'USER'

/>ROUTE PUNCH REHOTE2

// EXEC PGNRUN,LIB=MATER,NAME=LOGLIN,LIBl=TPLOT,LIB2-ZPLOT,

// REGION.GO=128K

//GO.FZ01P001

// LABEL= l,SL!

//GO.SYSIN DD *

OPTIONAL

LOGLIN CONTROL CARDS

Cols 1 � 10 JAVA I10 The overall plot scale indicator:

DATA CARD 1

DATA CARD 2

DATA CARD 3

DATA CARD 4

DATA CARD 5

DATA ACQUISITION series 1

DATA CARD 6

DA.TA CARD 7

DATA ACQUISITION series 2

If JAVA=0, plotter units are inches.

If JAVA 10, plotter units are centi' ters.
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FSTART F10.7 Specify the first frequency for theCols ll � 20

linear X-axis.

F10.7 Specify the last frequency for theCols 21 - 30

linear X-axis.

FINCRM F10.7 Punch the increment in frequency between

numbers on the X-axis.

XINCRM F10.7 Choose the distance between adjacent

Cols 31 - 40

Cols 41 � 50

numbered frequencies on the X-axis.

F10.5 Choose the height of the numbers andCols 51 � 60 H

letters printed on the plot for readability

after any necessary reduction.

DECADE F10.5 Specify the distance between adjacent

powers of ten on the Y-axis.

NDECF K10 Choose the number of decimal digits to be

Cols 61 � 70

Cols 71 � 80

printed in each frequency.  NDECF > 0!

CARD 2

Cols 1 � 40 LABELl 10A4 These two labels are used to identify the

Cols 41 � 80 LABEL2 10A4 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 blank.
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Cols 1 - 10

Cols ll � 20

one  LREAD   4000!

Cols 21 - 30

Cols 31 � 40

Cols 41 - 50

Col 57

Cols 1 - 40

Cols 41 � 80

LABEL3 10A4 This label appears with LABELl and LABEL2.

LABELY 10A4 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.

KINPUT I10 Indicate the input unit reference number

for the first series.

I10 The number of points to be read for series

LPLOTl I10 The number of points to be plotted for

series one  LPLOTl   LRKAD!

FACTOR F10.5 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

IOPTNl I10 Pick the method of plotting series one.

If IOPTNl = -1, spot data points.

If IOPTNl 0, connect data points.

If IOPTNl 1, connect and spot data points.

ISYMBL Al Specify the symbo1. to be used in spotting

data points of series one.  IOPTNl P 0!
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Cols 1 � 40 FMTSPl 10A4 Specify the arrangement of data for

F10.7 Specify the first non-zero frequency forCols 41 � 50 FONE

the series being plotted.

DELTAF F10.7 Punch the constant frequency incrementCols 51 - 60

Cols 1 - 10 KINPUT I10

Cols ll � 20 LRZAD I10

Cols 21 � 30 LPLOT2 I10

series one. Begin with a left parenthesis

in column 1 and use real FORTRAN format

codes. End FMTSPl with a right parenthesis.

between ad!scent data points.

Data points of series one are accessed

from tape, disk or cards using the

following READ statement.

READ  KINPUT, FMTSP 1!  SP  I!, I=1, ~!

Specify the input unit reference number

for series two.

Indicate the number of points to be read

for series two  LREAD < 4000!.

The number of points to be plotted for

series two  LPLOT2 < LREAD!.
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Cols 31 � 40

Specify FACTOR = 1.0 if no modification

is necessary.

SP2 I! = SP2 I! * FACTOR

Pick the method of plotting series two.

If IOPTN2 -1, spot data points

If IOPTN2 = 0, connect data points

If IOPTN2 = 1, connect and spot data points

Choose the symbol to be used when

spotting data points of series two

 IOPTN2 $ 0! .

Cols 41 � 50 IOPTN2 I10

ISYMBL�! AlCol 57

Cols 1 - 40 FNTSP2 10A4 Specify the arrangement of data for series

two. Begin with a left parenthesis in

column 1 and use real FORTRAN format

specifications. End FKXSP2 with a right

parenthesis.

DATA AC UISITION III'2

Data points of series two are accessed

from tape, disk oz card using the following

READ statement.

READ KINPUT,FNTSP2! SP2 I!,I=1,LREAD!

FACTOR F10.5 Punch the factor to be applied to series two.
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The printed output contains a list of the input parameters as seen

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

F START iNO!CF

0 ~ 0 n.>00

LR 640 LPLDT1 FACTUR  oPT'4l IsYHRL�!K I NPU T FOR HAT:

91 91 1 000 0 �GXy F�. I!

LR EAOK INPUT  OPTH2 I SYHi3L �! FORHATtL PLOT2

1 +91 91 �OXpF
.7!

10. OO YDI STXDIST 12.00

LOGL N PLCT COHPLETE

Figure 21. Sample LOGLIN printed output.

INPJT PARAHI; TcRS

FEND F  NCRR X I NCRH

0 ' 5000 0 1000 F 0000

F ACTOR

1.000

FOKE 0 00556 OFLTAF = 0 ' 00556

OLCAOE

3a000



SPZCIALL

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 purposes.

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

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

SPECIALI CONTROL CARDS

//SPECIALL JOB  XXX100,128,1,1,500!,'USER'

/+ROUTE PUNCH RENOTE2

// EXEC PGNRUN,LIB=WATER,NAME=SPECIALL,LIB1=TPLOT,LIB2=TPLOT,

// REGION.GO=128K

//GO.FT01F001
OPTIONAL

// LABEL= l,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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PER I OD  HOURS!

50. 0 25. 0 16. 7

3. 14

Cl

K

G. 00
Ld
U!

CL
-3. ].4

0. 02 0. G% G. 060. 00

FREQUENCY  C. P. H. !

PERIOD  HOURS!

50. 0 25. 0 lG. 7

l. 0

Cl
UJ

O CE
CB
CO

0. 5

LLJ

C!

0. 0
0. 020. 00

FREQUENCY |:C. P. H, !

Figure 22. SFECIALL plot  Weisberg, personal communication! .
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SPECIALL DATA CARDS

Cols 1 - 10 JAVA I10 Choose the plotting units. If JAVA=0,

units are inches. If JAVA=10, units are

centimeters.

Cols 11 � 20 KINPUT I10 Specify the input unit reference number.

Cols 21 � 30 LREAD I10 Punch the number of points to be read.

 LREAD < 4000!

Cols 31 - 40 LPLOT I10 Punch the number of points to be plotted.

 LPLOT < LREAD!

Cols 41 � 50 IOPTN I10 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, '+',

Cols 51 � 78 FÃZ 7A4 Specify the format of the input series. Begin

with a left parenthesis in column 51 and use

real FORTRAN format codes. End FNT with a

right parenthesis.

Cols 1 - 40 LABELX 10A4 Punch the label which identifies the X-axis.

Cols 41 - 80 LABELY 10A4 Punch the label which appears along the Y-axis.

Col- � 40 LABELZ 10A4 Punch the label which appears within the plot
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Cols 41 � 50 IQUAD ilO Specify the quadrant in which the label should

appear. Quadrant order is shown below.

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

IQUAD=3 or 4, pack the label left.

Cols 51 � 60 NDECX I10 Specify the number of decimal digits when

numbering the X-axis.

Cols 61 � 70 NDECY I10 Specify the number of decimal digits when

numbering the Y-axis.

Cols 1 � 10 FNIN F10.7 Specify the minimum frequency for the X-axis.

Cols ll � 20 FMAX F10.7 Specify the maximum frequency for the X-axis.

Cols 21 � 30 SCALEF F10.7 Specify the numbering increment for the X-axis.

Cols 31 � 40 DELTAX F10.7 Specify the distance between numbers on the

X-axis.

Cols 41 � 50 YNIN F10.7 The minimum of the Y-axis.

Cols 51 � 60 YMAX F10.7 The maximum of the Y-axis.

Cols 61 � 70 DELTAS F10.7 The numbering increment for the Y-axis.

Cols 7l � 80 DELTAY F10.7 The distance between numbers on the Y-axis.
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Cols 1 � 10 PONE 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 2l - 30 HEIGHT F10.3 Choose the of letters and numbers on the plot.

Adjust for readability after any reduction.

Cols 31 � 40 KSTART I10 Specify the number of the point at which plotting

should start. If KSTART 1, all points will be

plotted.

The following READ statement is used to access

data points.

READ  KI%'UT,FM7!  SP I!, I 1,LREAD!

Printed Output

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

computed length of the X and Y axes.  Figure 23! .



IHPVT PARAHETERS

JAVA KIHPVT LRKAO FHTLPLOT IOPTH

 AuriKX!IU !

LARGELYLASKLX

CQHk.HEHCE SQUAREDFRKQULHCY  Cs"tHt~

HPKCX HOKCYLASKLZ IGUAD

uRI7<ZSuz}a

FHIN YHI H

0 ~ U

SPEC jiLl. COHPLK Tf

Figure 23. Semple SPECIALL printed output.

FHAX SCALEF OKLTAX

0 ueupu u 02000 u,00000 0 0

FUHE OKLTAF HE.IGHT KS1ART

0<UOSV» 0<uuuu9 0 F 300 7

YHAX DELTAS OKLTAY

il ~ 00000 0 ~ 50000 3 y 000 00
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APPENDIX A

Subroutine TIMEPT

2:30 3:45
3 4

JRN

5: 0
5

0: 0

1

1: l5

2
6'-15

6

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

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

1

1510 13
JUNE

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 increment 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:
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Proper use of subroutine TIMEPT requires the following statement

within a FORTRAN program:

CALL TIMKPT  XX,NOWDAY«ITIS,NOWHR,NOWMIN«IDADD,IHRADD,MINADD,XINCRM«

IDO «MONTHS «MONEND«Y «HEIGHT!

Each variable is described below:

NOWDAY

ITIS

minute.

XINCRM

The number of times to be printed.IDO

MONTHS

HEIGHT

NOWHR

NOWMIN

IDADD

IHRADD

MINADD

The horizontal position of the first time to

be printed

The specification of the first date and time

to be printed. The order is the day of the

month, the number of the month, the hour and

The time increment between printed times.

Specify the time increment in units of days,

hours and minutes.

The horizontal distance between printed times.

An alphameric array specifying t' he four

characters representing each month.

 MONTHS l! =JAN. !

An integer array containing the number of days in

each month  MONEND�!=31! .

The vertical position of the top of the time axis.

The height of individual characters and letters

used in the time axis.
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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 TEMEPT appears in Appendix K.



-64

APPENDIX 8

COMPUTATION OF XPOSTN

In programs which plot time series, the horizontal 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-TZERO! <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 = l March 0:00

XINCIQ1 = 2.0

DELTAT = 24 hours

If the time series begins on l March at 12:00, where do we place

the first point?

XPOSTN=6.0inches+  l2 hours~2.0 inches! /24 hours!
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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.



APPENDIX C

PROGRAM KJLTYPLT

PRQGRAH HULTYPLT

DIHENSION DATA�000! HQNTHS }?! HUNEND�2! FMT }0! LABEL}�!
DIMENSION L AHEL2 �! r X �000! r IS YHUL   } !
INTEGFR PNTDEN
DATA MONTHS/' JAN'r'f FEB<r< NAR'rr APR'r< MAY<rrJUNE<rrJULY'j

1< AUG<r'SEPT<r' OCT<r' NOV>r' DEC'/
DATA HOGHERD/3 1 r 28 31 r 30 r 3} r 30r 3} r 31r 30r 3} r 30r 31/

READ THE. NUMBER QF VARIABLES TO BE PLOTTED
ALSO THE: UYf-RALL Pl OT SCALE INDICATOR i JAVA>

READ�r l0!NVARBLrJAVA,Hf IGHTrLEAPYR
10 FORMAT�}10rF l0 ~ 5r I }0!

I.RITE *r }i!'IVARBLrJAVArHEIGHTrLEAPYR
11 FORMAT[//1}5r'INPUT PARAMETERS'//T5r~NVARf!LrrT}7t'JAVA<rT25r

}~HEIGf/TrrT55r~LEAPYRr//2110rF 10,3r 1}0!
29 FORMAT�F}0 ~ 5r4I10r T67rA4 ~ I10!
30 FORHAT<r 0k«!

CALL PLOT� ' Ore OrJAVA!
LONG=00
Y 3r0
WRITE br }2!
FQRHAT //T3r>SERIES OrrT}3 <XPOSTN' T2},'SCALE< T?8 <PNTDEV<,T36,

lrLENGTH' 144 <KINPUT> T53r>IOf'TN>rT5~ 'fISYHBL'f T67 'NDECY'rT74
2'FORHAT 1'!

START THESE. PLOTS AT X-6,0

DO 5000 M" lr NVARBL

READ INFORHATION SPECTf IC TQ EACH VARIABLE

REAt! �r 20! XPOSTNr SCALE r PNTDENr LENGTHr K INPUTr IOPTNr ISYH91 l ! r NDECY
READ�r 30! LABEL}r LAULL2r F HT
WRITE� dl ! Mr XPOSTN SChLE PN '!EN,LENGTH K INPUT IOPTk ISYMBL l!

NOECYrFMT
21 FORMAT //I}O,FS,«,F7,2r«ra,T6},A«r}Xr I4r3XrlOA«!

X }!=XPOS1N

f<EAt? THE DATA FRUH THF. PROPER INPUT DEVICE AND 1'N THE RIGH1' FORMAT

R E h D   K I NP 9 1 r F H '1 !   0 A T A   I ! r I = 1 r i. L. N G I k !

KEEP A CHECK ON THE. LARGEST hlUHBE R OF POINTS INVOLVED

IF  LENGTH LONG! 43,43,35
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1 Of! G-"1 EN 6 T H
Jl!YP=PNT fE,N
SAVE=XPDSTN
F h  . T = 1 ~ 0 / P N T D P. N
D ! 47 L"-c'. i 6QOO
X  L! =X  L-1 ! +F ACT47

C
C
c
C

49 Xf P X=~99999 ~
XI<IN=9999999 '
DU 50 I= ig LENGTH
XHIN""ANIN1  XHIN, OATA�! !
XMAX=A "lAX 1  XHAX p QAT 4 I ! !
I!i  XHIN!'.i9r «ii%1
HI NPLT =XHIN/SCALk
HAXPL I =XHAX/SCALE+ I
AI LPLT-"NAXPLT NINPI.T
1 IHIP'"-HAXPl. T H}NPLTt I
KKK=ALLVLT/2
tfELON=KKK
ABOVE=ALLVLT-BELOW
DO 50 KRAHER=1gLENGTH
 fATA KRAHEff!=f!ATA KRAHER!/SCALE HINPLTtY
GO TD 65
ffhXPLT-"XMAX/SCALE%1
HINPLT=ASS�   XHIN! /SCALE%I
ABOVE."-HAXVLT
BkLOW=MINPLT
ALLPLT=ABUVEtBELOW
lIHIT"-ALLPLTti

59

CONVERT DATA TO PLOTTER UNITS

DO 200 I" ii LENGTH
DATA l ! = PATA I ! /SCALE! tY+BELO<

SThf<T DRAW ING THt; AX IS
CALL PLOT� OIYt>!
CAL' PLOT b,O,Y<ALLPLT,2!

200
C
C

65

NVHBER THE ' Y' AXIS

X V -" H A X fi I T ~ S C A L k
YDIGIT-"ALU  10 XV!
XX 6 ~ g~ �yO+Hf.IGHT!/$ ~ 0!

EVALUATE TH'E HAX AND HIN DF EACH SERIES
DETERlflNE PLOT Silt: FRDH HAX I',IN AND ISCALE PARAHETER



100

C c G

221
C
c
C

250

251

4999
5000

29S
ii? 99

XNUHB XX~    I ~ PtNDFCY! +HEIGHT!
XLABEL=XNUHB   � ~ Ot YOIGI T! 4HEIGHT!
YPOBTN=YOALLPLT
DQ 100 I=1r LIMIT
CALI NU<f   I  XNU+Br YPOSTN~ HEIGHT/2r0! r 0 ~ 0r HEIG'HTr XVr HPECY!
CALL CHAR XXrYVUSTNr0~0rHKIGHTrl fr l!
YPOSTN=YPOSTN~l ~ 0
XV=XV-SCaLE

LASEI. THE AXIS

CE NTRY=Y|  ALLPI. T/2,0! ~ �0 ~ 0*HEIGHT!
C4LI CHAR XL APE'L CHANTRY 90, 0 HEIGHT r LABE L2� ! 20!
CALI. CHAR XLABEL 2 ~ OwkEIGMTr CENTRYr 90' 0r HEIGHT r LABEL I �! r 20!
CALL, VEC TOk  Xr DATAr LENGTHr lr IOPTNr I SYHBL �! !

ADJUST THE Y VALUE WHEN DONE PL,QTTING THIS VARIABLE

IF  XHIN! 250 r 251 r 251
chal I. PLOT  x LENGTtl! r YtBELowr 3!
C4LI. PLOT� 00rYiBKLOW 2!
Y-"YtaLLPLT41rp
IF KINI'Uf-4�999 5000 4999
RE WINO K INPUT
CUNT INUE
IF Y 25 ' 0�00r29Br298
WRITE �r 299!
FORMAT  ///10Xr < BETTE R US.. I.4RGiE PAiPER SINCE OVERALL, PLOT E'XGEEDS

125 UNITS ' //!

1X INCR W r I!!Vr MONTHS r >VNENDr YPOST Nr HEIGHT�!
W R I T f.'   6 r 3 0 6 !

306 FORf'AT ///ZOX,'HULTYPLT CVHPLE.TEOl!
CALl VLUT� Or3,0 2!
CALL PLOT� ' Orpspr"3!
STOP
END

C C C
300
301

C

302
3u5

READ IN THE TiME INFORMATION AND DI SPI AY IT ON THE Pl.QT

READ � 301 ! NVWOA Y I T IS NQWHR WOW WI Nr IDADOr I HRAOD HI NAOD XI "ICRH
F !RUAT  T11 0 r F 1 0 i 5!
ADJUST FOR LEAPYR IF NECESSARY
IF LEAPYR�02r305r302
HUNCN !�!=29
II  SAVE 6 ' 0!/XINCNH
IOO LONG/ JUHV*XINCRH!+1142
TPOSTN.=6.0

YPOSTN=F 0
CALL, TIH I'vT  TPUSTNr NUWDAY, ITIs, NOwHR,NQWHINr IDADPr IHRAPPr HINAPP
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PROGRAI«I OVERP LOT

 !IMENSION LABELI�! ~ LABEL2�!eFMTAl5!tFMTB�! t  SYMBL�! ~
1A l «000! e 8 �000 ! e X �000! «MONTHS l 
! e IONENO   12 !

DATA MONTHS/' JA'4' ' FEB' ' MAR' ' APR' ' MAY' ~ ' JUNE' ~ JUI Y'
Ii AUG e SEPT ~ OCT ~ NUV e DEC /
DATA f«ONEND/31 28 31 ~ 30 3l 30« 31« 31, 30 31 30 «31/
Ih!TEGER DEhlSTA«DEhISTB

C
C PROGRAM OVER PLOT
C REQUIRES SUBROUTINE TIMEPT
C

10 FORf RAT �0A4 t F10 ~5« I 10!
ll FORMAT Fl0 ~ 5e5110«T67«A4!
12 FORH4T  I IO« 5A4!
IB FORMAT��0,F10 5!

READ �« 10 ! LABEL I « LAB EL2«l EIGHT«L EAPYR
WRI TE � ~ 201! LABEL I «LABEL2« HF IGHT« LEAPYR

201 FORM AT I ///T15 ' fhlPUT PARAMETERS«//TB ' LAHEl 1« T28, LABEL2' T45
1 HE IGHT ~ 755« LEAPYR //1X t 10A4«F 7 ~ 3« I 10!

IF LEAPYR! 20e21«20
20 MONEND�! =2!
21 READ� 11! XPOSTA  SCALE DENS TA,LREAO LPLOTA« IOPThlh ISYHBL�!

WR  TE � 202! XPOSTA I SCAL E DEhlSTA, LR E AD L PLOTA SOP Thfh ~ I SYHBL   l !
202 FORMAT  //T5 ~ XPOSTA ~ T15 ~  SCALE e 7 25 ~ DENSTA ~ T36 ~ LREAD ~ T45 t

LPLI!TA e T55« ICPThlA t T63« 'ISYHBL Il! //F10 ~ 3«5110t T63« A «!
RFAD� 12! IhlPUTA F "ITA
WRITE � ~ 203!  NPUTA«FHYA

203 FORf<4T  //T5, t IhlPUTA ' t T17 ~ «FMTA«// I 10,6X« IOA4!
C
C READ F lAST SET OF DATA
C

22' READ  I NPUThp FMTA!   Al I ! « I=le LRCAD!
23 READ � l 1! XPOST8 JAVA OENSTB LRFAD  .PLDTB IOPTNB I SYMBL �!

WR! tE�,204! XPOSTB JAVA DENSTB LREAD,LPLOTB IOPTNB I SYHBL�!
204 FORMAT //T5 'XPDSTR' T17 ' JAVA' T25 'OENSTB' T3ot 'LREAIj' T45 ~

1 ' L PLOTB ' e T55 e ' I OP Thl8 ' e 763 « ' I SYHBL �! ' //F 10 ~ 3 t 5110 e T63 t A4 !
READ� 12«!INPUTB«FHTB
WRITE b,Z05! INPUTfI,FMTB

205 FORMAT  //T5 t I NPUTR t T17 t «FHT 8 // I 10 ~ 6X ~ 10A4 !
C
C READ SECOND SET OF DATA
C

24 READ INPUTBtFHTB!  8  I ! e  =1 eLREAD!
25 REhD� 18!NOWDAY NO«hlGIIHR NOW!efhl IDAOD IHRADD ~ M NADD,X INCRM

C
C F IhlD HAX I MUM L EhlGT H OF DATA AND DENS I T Y OF UATA
C

IF  LPLOTA-L PLDTB! 15 15 16
15 LPLOT=LPLOTB
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J=DENSTB
GO TO l7

l6 L PLOT=LPLOTA
J=DE HSTA

C
C F IUD N.'X AND MIH VAI UES OF ALL DATA
C

l7

50

60

b'UMBEP. THE hXES

65

6l

58

59

62

206

208

C C
C

YMAX=-999999.0
Y H I f9=999999 9 ~ 0
OO 50 I=l<LPLOTA
YMAX=AI AXI VMAX,A I! !
Y MIN=AH! liII  Yi I Ni A  I ! !
DO 60 I = I e LP LOT fl
YMAX=ANAX I  YMAX t8  I ! !
YMIN=AMINI  YHI   ~ R  I ! !
IF   YM I 8! 6 I g 62 e 62

COHPUTE PLOT DI STANCES

M I NPLT= YMI 9/ I SCALE
»AXPLT=YMAX/ISCALE+l
4LI PLT=4IAXPL T-i"II,'4PLT
L I HI T=ALI PLT+ I
KKK=ALLVLT/2
Rf. -LOW=K KK
ABOVE=ALLP LT -B E LC!W
DO 58 KOUNT I y LPLOTA
h  KCLIhlT! = 4  KOUNT ! / I SCAL E- V I APL T+3 ~ 0
OO 59 ! = I > LPLOTB
B�! =B  I ! /I SCALE-MINVLT<3 ~ 0
GO TO 65
MAXPLT=Y<AX/I SCALE+I
HINPLT=ABS VMI iI!/ ISCALE
ABOVE=HAXPLT
BELOW=MI'i!PLT
ALLPLT=ABOVE+BELOW
LIMI T=ALI PLT+I
DO 206 I = l ~ L PLClTA
h�! =A �!/ ISCALE+BELCW43.0
DO 208 I =lgLPLOTB
0   I ! =8  I ! /I SCALE+BELOW+3 0

CALI. PLOT � ~ 0 0 ~ 0 J4VA!
CAI.L PLOT�.0g3 ~ Og3!
CALL PLtlT� ~ 0 ALLPLT +3 ' 0 2!
V=4 .L PL T+3.0
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207

I NSE RT LABEL S

CALL CHAR� ~ 0 6 ~ 5¹HE IGHT rCENTRYr90 ~ OrHE  GHT ~ LABEl. 1t I ! ~ 20!
CALL CHAR �. 0-5 ~ 0¹HE IGHT r CENTRY r 90~Or HE t GHT r LABEL2  1 ! r 20!

C
C CONVERT THL DATA
C

PP.th!T THE Tth E AXI S

120 IDO=LPLOT/ XI NCPH¹ J! +2
XXX=6 ~ 0
YYY=3 ~ 0
CAL L 7 I RE PT  XXX r i!OWD bY r h! C r NOWHRr NOWH IN r I DADO ~ IHRAD0 ~ h  INADD r XI NCRM y

IIDPr MONTHSr HONENO ~ YvvrkF IGHT!
WRITE�r 209!
F ORh!AT  //I OX ' OVERPLCT CCNPLETED' !
CALI PLOT � ~ Or 3 ~ Or 2!
CALL PLOT� ~ Or0 ~ Or 3!
STOP
F h!D

209

130

101

102

110
ll I

112
113

NVALUE =ABOVE¹ t SCALE
XX =6 ~ 0-    2 ~ 0¹HE IGHT ! /3~0 !
DO 20T I =1r LIMIT
CALL NU.IPLT  XX r Y- ~ 09r0 ~ Or FE tGHTr FLOAT NVALUE! g-l!
CALL CHAR  XX g Y r O.Or HEIGHT y ' ' r l!
Y=Y- I, 0
NVAL UE=iNV ALUE- t SCALE
CENTRV=3.0iALLPLT/2.0-�0.0¹HE IGHT!

X  1! =XPOSTA
FACT=i ~ 0/DE NST A
00 lO!.  =2 rLPLDTA
X  I!=X ! � !!+FACT
CAL , VECT.IR Xr A,LPLOTA, 1 IGPTNA I SYh!BL t 1! !
X l! =XPOSTR
FACT= I .0/OEh!ST 8
DO l02 I =2r LPLOTB
X I!=X I-I!+FACT
CALL VECTOR Xr Br LPLOTBr 1 ~ IDPTNBr ISYNBL�! !
OFF SE T =3. 0+8 E LOW
IF   Yi lh! ! l 10r 120 r 120
IF  X  PLI:TA!-X<LPLOTP!! I I lr lllr 112
CALL P OT  X  LPLOTB! r OFFSET r3!
GO TO 113
CALL PLOT  X LPLCTA! ~ OFFSET ~ 3!
CALL PLOT�.0rOFFSETr2!
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APPENDIX E

PROGRQi STICK

PROGRAM STICK
REQUIRES SUBROUTI HE TIHEPT

READ� l 0! HPLOT S HUHITSt DELTAY, HEIGHT I.EAPYR
50 FORMAT�IIOt2F10t4g ll0!

MRI T4  b p 9! HPLOTS g HUHITSy Df I.TAYt HEIGH Tt LEAPYR
0 FORMAT //}5X <IHPUT PARAMETERS<//TSpikPLOTS<tT15 >HVHITS>tT25

IiaELTAVi,r35,pMEIGHTp,T«5,plEAPYRp//ZI10,2F10,3t I50!
I.OHGST 0
IF  I.EAP YR! 1 1 p 15t 1}

55 MDHEHD{2!=29
15 Y~4,0

CALL. PI.OT�yOg0 ~ OgkUH!TS!
4RITE � t 16!

56 FORMAT //T3gPSERIES iN> T15 <XPOSTH<pT26gil.READ>yTSby>l PLOTPpT45p
1< IVERTSi T55p'PHTDE4> Tb5 1 IORDUY< TT5 >KIHPUT<!

DETERMINE <HE ORDER OF VARIABLES
READ THE VARIABLES U AHP

12

2

14

112

PlHEHSIOH U�000!gV�000! AX�000!
DI HENS IQH MDHTHS �2 ! y MQIyf HD�2!
DIHEHS IOH FHT�0! p LASfl.l �!, L.ABEl2�!
DATA MOHTHS/p JAH<g< FEB<p> MAR<t APRpp> MAY<p<JUHEtt>JUL,Y

AUG<p>SEPT>g> OCT<gp HOY>t< DEC</
DAT4 M<HEHD/31 t 2< t 3 1t 30g 3 1 p 30p 31 g 35 t 30 ' >1 t 30 t >I/
IHTEGER PHTDEpp

Sf GIH PLOT TIHG LOOP

DO 5000 KQUHTel g HPI,OTS

READ THE PARAMETERS Ol' EACH SERIES

READ�p ! 2! XPQS THp LREAOp LPLOTt I YE RTStPHTPEkt IORDUVy KIHPUT
FOR~AT F l 0 t5 t bl 1 0!
IF L,PLOT~I.OHGST�g3g2
I.OHGST<LPLOT
JUHpp=PHTOEH
SAYEXP=XPOSTH
READ ' 14!LABELl l,4BEl2 ~ FHT
FORMAT�OA4!
MRITE bp ll2!KQUHT XVOSTH I READplPLOT IYERTS PHTDEk IORDUYtKIHPUT
F ORH AT  //110 p F 10, 4 g b I 1 0!

IP   IQRf!UV! l6p 17g 1<
READ K I [!PUTg FHT!  V  I! t U l! g l>l ~ LREAD!
GO TO 20



!e READ KINPUTrFNT!  U I! g V�;~ I+Ir LREAD!

SET UP THE X ARRAY OF PQIt fS DEPENDANT 04 PNTDEN

20 X t!>XPOSTN
FAC1~t,'0/PNTDE4
OO t9 I~2rLPLLT
X I!=X I~I!+FACT

I
V I

I
I

V

PLOT THE S T I CK 8

SG
 r0

C C C
C.
C
C

25

26

27

PLOT UrV AS EAST AND NORTH

VHI4=9999,
VkAX= 99999~
DO 26 !>IrLPLOi
VHI4<AHIhli  Vk T Nr V  I! !
VMAX=AHAX1<VHAXpY  I!!
hleVHAX/IVERTS
HeABS VHI4!/IVERTS
TOPmN+I 0
BQTTQk=41,0
ALLPLT-"TOP480TTOH
YPY>80;TOM
DO 2f I+lrLPLOT
U I! =U I! /I VER TStX  I!
V I! iV I! /I VERTS+Y

DO 60 I+irLPLOT
CALL PLTLN X I! r Yr U I! r Y I! !

DRAN THE ZERO LINE

CALL PLOT X LPLQT! r Yr 3!
CALL PLOT�y0rYr2!

NUHBER THE AXIS OF EACH TIHE SERIES

Z Y~TOP
CALL PLOT� G,Y BOTTOkr3!
CALL PLOT V,G,Z,2!
NVN TOP*I VE RT S
GENTRY"Y ~ BOTTOkt ALLPLT/2 0!  $0 ~ 0*HEIGHT!
XTICK=4 ~ 0 � ~ Or HLIGHT/3 0!
XNUkB-XTICK HEIGHT/2e 0
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LA8EL EACH VARIABLE

4999
5000

C

C C
54

I X IMCRMi I DOt MONTHS ~ MONEND1 4< 0q HEIGHT!
CALL PLOT�,0,~.0,2!
CALl. PLOT�~0g0,0g~3!
WRITE � g 555!

555 FORMAT f/}0Xi lSTICK PLOT COMPLETED~!
STOP
END

62
63

Sb

REALNV~HV
IF  REAL NV! 6 I g 62' 63
REALITY- REALNV
GO TQ 63
REAL@V>100N0
YP IG I T=ALOG10  REALNV!
XLaXNUMB~  �,0@YDIGIT!*HEIGHT!
HUMS"-ALLPLTtf
DO Sb I<IgNUMB
CALl, NUMPI.T XHUMB ZiWEIGMT/2,0��pMEIGMTiFLOAT NV!g>1!
CALL CHAR XTICKyZp0g0gHEIGHTp ~~~ g I!
2+Zif �'0
NV NVeIVERTS

CALL CHAR XLpCENTRY~90 ~ OqHEIGHTgLASEL2 f!i20!
CALl. CHAR XLw2,0*HEIGMTyCEHTRY 90yOpMEIGHTil.ABELE I!a20!
IF KINPUT~5�9>9 5000p4999
REWIND KIN> UT
Y-YtTDP+bELTAY

READ AND PRINT THE TIME INFORMAT:QH

READ� 5<!>OWDAY ITIS NOWHR NOwMIH! IDADD INRADD MINADD XINCRM
FORMAT lIIOyFI0 ~ 3!
IIo SAVEXP~6 ~ 0!/XINCRM
 DO LOPJGSTt'  JUMP+XI NCRM!+IIt2
TIMX 6,0
CALL TI~MEPT TIMX NOwDAYr ITIS WOWHRiNQ'WNIHg IDADD IMRAj!D MIHAOD
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PROGRAM LINLIN

LINEAR-!.  NEAR PLOT

DIMENSION X�000! Y�000! ~ FMT �7! ~ LASELX�0! r LABELY�0! « LABELZ   1C!

READ VARIOUS PARAMETERS

READ  5 ~ � ! XMI N ~ XMAX ~ DEL TAX ~ X INC RM ~ YMIN ~ YMAX ~ DELTAY ~ YINCRM
FORMAT BF� ' 5!
READ� r 12! JhVA« NVARBL«HEIGHT
FORMAT �I 10 F10 41
READ�r17! LhBELX «LABCLY
FORMAT �0A4!
READ�« 11 ! LABEL 2 ~ NDECX « NDECY
FORMAT �044«2 I 10!

10

12

17

11

PRINT AND CHECK THE INPUT PARAMETERS

PL OT  «ORDE R

CALL PLOT � ~ 0 ~ 0 ~ Or JAVA!

WRI TE �«90! XMIN« XMAX r DELTAX r XINCRM« YMIN« YMAX« DELTAY« Y INCRM
90 FORMAT  ///15X ' INPUT PARAMETERS '//T7 r XM~ N' T17 XMAX««T25

I'DELThX', T35 'X INCRM' T47 ' YMlhl' T57, ' YMAX ' T65 'DELTAY' T75 ~
2 ' Y INC RM' //BF 10 ~ 31

WRIT . �« 91! LARELX«LADELY
91 FORMAT  //TI 8 r LABELX r T58 ~ LASFLY //1X« 20A4!

WRITE� 92!LABELZ NDECX NDFCY JAVA HEIGHT
92 FORMAT //T18 'LABELZ' T47 ~ «NU«.-CX««T 57 ~ NDECY' T68 'JAVA' T76«

1 ~ HEIGHT '//1 X «1044 r 3�0«F10 3!
WRITE�«93!

93 FORMAT //T3 ~ SERIE S A «T15r «K INPUT ~ T26« 'LREAD r T36« LPLOT ~ T46t
1« IOPTN«r T55 ~ « I SYMBOL«r T68« «FORMAT ~ «!

KGUNT=D
101 READ� 16!K INPUT !RFAD LPLOT ~ IUPTN ISYMBL FMT

16 FORMAT��0« T47r8h41
KOUN T= KGUNT+ !
WRI TE�«94! KOUNT «Kl NPUT r LREAD «L PLOT r IOPTNr I SYMBL r FMT

94 FORMAT  /5�0 «T57«44« T66«1044!
REA '! K NPUT FMT!  X I! Y I ! I=!  READ!
I F   KGUNT-1 ! 14 r 14 r 201

14 XDIST=  X«<AX-XMIhll/DELTAX!¹XINCRM
YD IS I=     YMAX-YMIR! /OE LT4Y ! ¹Y INCRM
SIZF X=XD I ST /X I NCRM
NOX= SI ZFX+1. !
Sf ZC Y= YD   S I/Y I NCR' 
NOY= SI ZEVt l. !
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CALL PLOT � ~ 0t 4 Ot 3!
CALL PLOT XI[ST»4 ~ Ot4 ~ 0 ~ 2!
CALL PL'O'I' XOI 5Tt » ~ 0 ~ YDI 5T+4 ~ Ot 2!
CALL PLOT� ' Otvff ST<4.3t2!
ChLL PLOT� ' Ot4 ~ Ot2!

f4UMBER THF. Y-AX I 5

XT [C K=4. 0-   2. 0¹ IIE I GHT/3.0!
Y B I G = A hf A x 1   Y H I ht t v 9 A x !
IDI 0 I 1 =ALONG [0  Y IJ I G!
YDIGIT= IOIG[T
XNUSRR=XT[CK-  �.0+I4DECY! ¹HE IGHT!
vpo5=4.0
YVA LUE = Y4! I I4
DO 100 I = I t NOY
LALL f4VMPLT   XNU"'3R YPOS-h E I GH; /2 O,O.O,HE I GHT, YVALUE, J4DECY!
CALL CHAR  XT  CK, YPljS 0.0 HEIGHT, ' ' 1!
Y POS=YPOS t Y I hIC I<hi
YVhLlJE.= YVALlJF+I!E LT AY
C ENTRX=XD I ST/2 0+4. 0-20. 0¹>IE IGHT
C E f4 TRY= YOI Sr/2.O«i.0-20. O¹HE [GII T
CALL CII/R  X'4U IPR-  � ~ 0+YD IGIT! ¹HE IGHT ! CEhJTRY,90 ~ 0 HE IGHT

100

NUHBFR THF X-AXIS

YTI CK=4. 0- [2 ~ 0¹HE IGHT/3 0!
Yh!UV HR =YT I CK-I. I5¹HE I GHT
Xf'05=4 m 0
XVALUE=Xhf[hl
DO 200 I=1 t NOX
CALL NUh PL 1   XPOSv Yh!UPBR t 0 ~ 0 t HEI GHT t XVALUE t hJDEC X!
CALL CHAR  XPOS tv TICK,90.0t HE IGHT ~ f I!
XPQS=XPOS+XINCRh 
XVALUE=XVALUE+OELIAX
CAL CHAR  CE hIIRXt YhlUHHR-3 0¹HE IGHT t 0 Ot HE IGHT t LABE X  I ! t40J

200

COhJVERT DATA POINTS

ZX=X[f4CSX/DL-LrnX
lY=YINCR,I/fJELTAV
On 300 [=I,LPLnT
X  IJ = X  I!-X~[f !¹ZX+4.0
Y   I ! =   Y   I ! � Y '4 I I4 ! ¹ L Y+ 4 ~ 0
CALL VEClifIR X t Y tLPLOT ~ 1 t ICPTNt  SYHBL!
[ F   K OUhl T !4V h R ff L ! 2 9 IJ ~ '!01 t 3 0 1

201

300

1L ABELY JJt4J!
CALL CHhR Cf;NTRX YDIST+2 ~ 0¹HE[GHT+4 ~ 0 0 0 HE lGHT,LABELZ[ 1! 40!
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298 IF  V.INPUT-5! 2'99' l01v 299
299 RF WI ND KI NPUT

G'3 TO 101
301 C~LL PLOT/0.3,0.0,-3]

STOP
END
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APPENDIX G

PROGRAM LINLOG

L IN-LOG

Dle ENSIGN DATA �000! X�000!, FMT�0! PERIOD�Z! LABEl�0!
DIMENS ION LABELY�0!

READ I NPUT VARI ABLES
PRINT AND CHECK THOSE VARIABLES

READ� r 10! SC LM! N r SCLMAX r SCLGLTe D{. T POSr NDECY r JAVA ~ DECADE
10 FORMAT �F10. 3r 2I 10 r F10 3!

WRI 7E � 20! SCLMIN SCLMAX S .LDLT DLT POS NDECY J hVA DECADE
20 FORMAT{ //T15 ' INPUT PARAMETERS'//T5 SCLMIN' T15 ~ 'SCLMAX' T25

1 SCLDLT e r T35e 'DLTPOS' e T46r ' NDECY' e T5T r ' JAVA ' r T e5e ' DECADE'//4F10 3e
121 10r F 10 ~ 3!

READ� 11! FQNE DELTAF  .READ LPLOT K INPUT, IGPTN t SYMBL HE IGHT
11. FORMAT �FI.O ~ T 4{ 10 T67 h4 F10.3!

WRITE� 21! FONE DELTAF LREAC LPLOT K INPUT ~ IOPTN I SYMBL ~ HE IGHT
21 FORMAI  //T7r FONiE r T15e OELTAF r T26 ~ LREAD ~ T36 ~ LPLOT e T e5 ~

1'KINPUT' T56,' IGPTN' ~ T65 r SYMBLe,T75 'HEIGHT'//2FIO ~ 5 4�0 T67 ~
244rFIO ~ 3l

READ � r 12! LABEL e I DUAD
12 FORMAT  I Oh4 r I lO I

WR I TE   6r ZZ ! LhtlEL ~ IQUAD
22 FGRMhT //T18 r LABEL r T tl ~ I QUAD // lXe 10h ee I 10!

READ�e 14! LABELYr FMT
14 FOR'ethT �044!

WRITE� 24!LABELY,FMT
24 FORM4T //T18eeLABELYerT44r'FORMAT l'//IXeZOA4!

READ K INPUT,FMTI DATAtt l,t=l LREAD!
YOIST=  SCLMAX-SCLMIN!/SCLDLT!¹OI TPGS
NO=YDI ST/OLTPGS+1
M= ALOG10 FGNE!
XMlh;=M-1
XD I ST= 48 S   XM I N I ¹ DEC A DE

Pt GT THE BORDER

CALL PLOT O ~ OtO ~ 0 ~ JAVh!
CALL PLAT �.0e 4 ~ 0,3!
CALL PLOT XDt ST+4 Qr4 ~ Or 2!
CALL PLOT  XD I ST+ e ~ Or YDt STi4 ~ Or 2!
CALL PLOT�.0e YQt ST+4 Or2!
CALL PLOT� Or4 Or2!

NUMBER hND L 4R CL THE Y-AX I S

YPOS =4. 0
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100

3.LABEL Y   l ! ~ 40!

110

101

102

103

104

105

YVALUE=SCLMIN
I 0 G I T= ALOG10   SCLMAX !
YOI GI T= IDI GI T
XTICK=4 0-�.0<HF IGHT!/3 ~ 0
XNUMHR=XT CK � t I.OtNDECY�HEIGHT!
XLAPEL=XhIU+'3R �  � 0+YPIGITI+HE IGHT!
00 100 I =1q NO
CALL NUMPLT   XNUMOR y Y POS-6 E I GHT/2 ~ 0 t 0 ~ 0 i HE IGHT e YVA'LUEGO NDECY !
CALL CHAR I X TICK, YPOS p0 0 ~ HEIGHT t ' ', 1!
YPOS=Y POS+OL T PCS
Y VAL UE =Y VALUE+ SC LOLT
ChLL CHAR XLABEL YDIST/2 ~ 0-�0.0+HEIGHT!+4 ~ 0 90.0 HEIGHT

SET THE X AhlD Y POS I T ICN FDR PR I NT  NG
THE LABEL IN THE PROPFR QUADRANT

GO TO IOIy102 ~ 103>104!rIQUAD
XL = XOI ST+3. 0-  40 0'hHF IGHT !
Y L= YD I ST+ 3 ~ 0
GO TO 105
XL=XD I ST+3. 0-�0m 0+HE I GHT !
YL=5 ~ 0
GO TO 105
XL=5.0
YL=5 ~ 0
GO TO 105
XL=5.0
YL= YDI ST+3.0
CALL CHAR  XL y YLe0 ~ 0> HEIGHTrLABEL�! g40!

NUMUER THE ROTTOK OF THE X � AXIS IN POWERS GF TEN
L ABEL I T FREQUFh!CY

JK=ABS XMIN!
MX=XMI N+ 1
XPOS=4 ~ 0+DECADE
H2 =   3 ~ 0+HE I GHT ! /5 ~ 0
YTICK=4.0 �   � 0<HEIGHT!/3 ~ 0!
YPOWER=YT I CK-H2-H2/3 0
Y TEN= Y P IWE R-HE I GH T-HE I Gl- I /3.0
DO 110  =le JK
CAI L CHAR XPOSe YTICKy90 OgHEIGHTt' ' ! I!
CALL NUMI LT XPnS+2 ~ ~H2 YPI!WFR 0 ~ 0 H2 FLOAT MX! � 1!
CALL hIUMI'L T XPOS+IIE  GHT YTEhl,0.0 HE IGHI FLOAT �0!,� 1!
XPOS=X POS+DECADE
MX=MX+ 1
CALL CHAR  XI! I ST/2. 0+4.0-9.0~HEIGHT,4.0-5.0~HE IGHT,O ~ O,HE IGHT,
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I 'FREOUENCY  C~P H.! ' r18!

NU' PER TH'E TOP OF THE X-AX  S IN POWERS OF TEN
LAREL THI S PER IQD

XP=4.0@DECADE
YTICV,=4.0+VDIST
YTEN=YTICK+ I 5<HEIGHT
YPC!WFR =Y T E h.'rkE IGHI+H2/3
IJ=ABS X !IN!
MX=I J-I
DD 400  = lr   J
CALL CHAP XP YTICK 90 ~ 0 VEIG! T ' ' 1!
CALL NUYiPL T  XP+HE IGHT ~ Y TEN ~ 0 ~ Or HEIGHT ~ FLOAT  10! r-1!
CALI. NU'r!PLT  XP+2 ~ 0+HZ Y POWER 0 ~ 0 H2 FLOAT NX! -I.!
4IX=MX-1

400 XP=XP+DEChDE
CALL CHAR  XDIST/2 Ot3 ~ 0-� ~ 04HEIGHT! r YPOWERt2 ~ 0+HE IGHTr 0 ~ OrkEIGHTr

1'PERIOD  HOURS! 'r14!

SPOT F IRST POINT CCNVERT AND PLOT OTHERS

F I RSTX =4. 0
F IRSTY=   DATA�!-SCLHIN! ISCLDLT! +DLTPOS44 ~ 0
CALL GR4!=  F I RSTX,F IRSTY ~ 15 3!
LPLGT=LPLDT-I
0 ! 125 I=lrLPL !T

125 DATA   I !=    DATA�+1!-SCLAIN! /SCLDLT!+OLTPOS44 ~ 0
F=FDNE
D ! 126 I =1r L PLOT
X  l! = ALDG1! F !-XNIN! ~CECADE+4 ~ 0

126 F=F+DELTAF
CALL VEC TDR X, DATA,LPLOT,1,1GPTN, ISYNBL!
CALL PLGT  Or0r 0 Or 3!
ST DP
END
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PROGRAM LOGLOG

DIMEiNSI ON SP�000! t~ER�0 8! tFMTSPT  10! t XX�000!
DIMENS ION LABEL1�0! LABEL2'�0! LABEL3�0!

LCG-LOG PLOT

READ� t20! LABEL 1t LABEL2
FORMAT �044!
WRI TE� 22! LABEL I LAREL2
FORM4T   //1 If! t LABEL 1 t T58 t LABFL2 //1 Xt ZOA4!
READ� 21! LhU~EL3 ~ FMTSPT
FORMAT  ZOA4!
'WRI T E   6,23 ! LhB EL3, F MT SPT
FORMhT  //7 jf! t 'LABELY ' t T43 t 'FORMAT: //1Xt 2044!
READ  K I NPUT t F MTSPT t EhlD=601!   SP   I ! t I = 1 tL  LOT !

20

22

21

23

EVALUATE THE h' AX Ah O MIN

YMAX=-999999 '
YMIhf=9999999m
DO 200 I=It LPLOT
IF   S P   I ! ! 190 t 19 5 t I 95
SP I !=SP l!
SP   I ! - "bf. OG10   SP   I ! !
YMIhf=hM I N I  SP   I ! t YMIN!
YMAX=AMAXI  SP  I! t YMAX!
M=YMAX
IF YMI"f�0t50t50
N= YMIR
YMIN=N-I ~ 0
GO TO 51
N=YM I hf
YMI N=hf
YMA X=Mp I ~ 0
A=ALOG 10 I FONE!
N=A
XMI N=N-1
XD I S T = AU S   X M I hl! DODECA DE
YOIST= YMhX � YMIhf�'DECADF.
TWETh=  XLATAM4'3 14�9!/IAO ~
F lh ERT = 5 I V   THE T A! / 12 ~ 0
F TWE .V=1.0/12.41
F .NE f T=.  ALOG10   F INERT ! +ARS XM IN ! ! +DECADE+3 ~ o

190
195

200

50

51

READ� ~ 10! FONE ~ F IhlCRM JAVA LP .OT K INPUT WE IGWT XL AZBM DECADE
10 FORMAT �F10 ~ 7t3�0t3FIO 5!

WRI TE � ~ 11! FOhfE F I NC RM JAV4 LPLOT ~ K INPUT ~ WE IGWT XL ATOM DECADE
11 FORM4T //T15t ' INPUT PATAMETERS'//T7, 'FONEt t T15t 'F INCRM' ~ T27

1 JAVA t T36t LPLGT t T45t K INPUT t T55t ~ WEIGH  t t T65t tXLATD,  ~ T75
2 ' DECADE ' //2F 10 ~ 5t 3�0 t3F10.3!
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F TWE LV=  ALOGI0 l FTWEL V I+ARSI XMIN! !+DECADE+3 ~ 0
WR !TE   6 ~ 52 } XDI STe YDI ST

52 FORMAT  /// I 3 ~ CO IPUT ED D I STANCE 5: i T36i XD I ST ~ T46 ~ YD I STi //
130Xi ZF ID ~ 2!

CALL PLOT�.0,0.n,JAVA!
CALL PL!3T �.0p 3.0p3!
CALL PI.OT  XD I &T+ 3.0, 3.0,2!
CALL PLOT XOIST+3.0iYDISI+3 Os2!
C AL L PLOT   3 ~ 0 y YDI ST+ 3 ~ 0 ~ 2 !
CALL PLOT� ~ Oi 3~0i2!

C
C NUMBER THE X AXI S
C

H2 =   3 ~ 04HE I GHT ! /5. 0
X=3. 0+ OEC hOE
I J=ARS XMIN!
NX= Xtd  Nt-1
Y T I C K=3 0-     2. 04HF IGHT! /3 0!
YPOWF R= YT I CK-ti2-ti2/3 ~ 0
YTEN=YPOWER-HEI G IT-HEIGt T/3.0
DO 300 I=le I J
CALI CIIIIR X v YTI CK r90 ~ Og HE IGWT ~ ' ' y 1!
CALL NUMPL T X+2 ~ 0+HZ, YPOIIER 0 0 H2, FLOAT  MX! -1!
Ch L NUMPLT X+tiEIGHTgYTENro.o ~ HEIGWTiFLOhT�0!y-1}
X=X+DECADE
MX=MX+ 1300

MARK THE INERTIAL AND TIDAL FREQUENCIES

CALL CHAR FINERTg3 Op90 ~ OgWEIGWTi ' ' | I!
CALL CH4R FTWFLV,3.0,90.0,HEIGHT,i i,l!
CALL CHAR  XDI ST/2.0+3.0-9. 0+ HE IGHT t Y TEN-2 ~ 54'HE IGHTg 0. Oq HE ! GHTt

1'FREQUENCY  C P H } ' ~ l8!

LABEL THE Y AX [S

YFND=3,0
NP=Y MI k
XT I C K=3. 0-     2 ~ O~IEE I GHT! /3 ~ 0!
XPOWER =XTICK-ti2/2.0
X T EN=X POWF R � tiF. I GtiT/5. 0
K= YMAX � Y M I N+ I
OO 3�  =I >K
ChLI CHAP  XTICKiYENDi00 ~ 0|WE IGtiTi ~ 1!
CALL VUMVLT  X+OWER ~ Y'ENI!>H2/3 ~ ~ 0 ~ 0 ~ H2 ~ FLOAT NP ! i I }
CALL VUMVLT  XTENr Y END-HE IGHT yo Oy WE IGtiT AFLOAT�   10! y-1}
NP=NP4 1
YFN t= YE IID+ DF CADF3!.0



LA8Et THE, TDP UF THE X AXlS PERLDP

Xw3,0tDLCADE
YT ICK=3p V <Y L>I ST
YTEN>YT LCD~ 5 ~ 5*HEIGHT
YPUhCR+ Y Tkk4 Hk I GH T t HZ/3 ~
I'D=ASS XSIkj
HX>IJi 
DD 400 I+5 r I J
CALL CHAR Xr YTICWiPO ~ QtHEIGHTy ' <il!
CALL kUHPLT XwHELGHT~ YTtkgO~OyHEI HTyFLUAT�0! f +!!
CALL RIJHPLt X 2sOOOOiH2p YPUNERpOqOiH2pFLDAT HX! p~l!
HXrHX~5
X=XiOh.CADE

CON~ERT THk DATA POINTS

X1>3,0
SP �! e  SP  l ! YHlk! +DECAI!Et3 0
CALI GRAP  Xl g SP�! I ~ 20t3!
I.PLQT=LPLDT 1
DO 500 I>l!LPLUT
SP  I!  SP �<5! ~YHIN! 4DECADE>~ ~ 0
XX  !  ALD>l0 FCIkt!<XHIk!>DKCADh.th ~ 0
F.FOIBLE
DD 600 I+2rLPLUT
F~FiF IkCRH
XX  I!-  ALUG lO  F! ~XHlk! *P f CADE P3g Q
CALl, VkCTU4 XXpSP,LPLUT, ,P,Ift!
CA L PLUT O,>,O,O�Z!
GD TD 6U3
I ROTC�i6V2!I IHPur
FUR~AT ///LVXq~*a**a EUP Dk
STOP
kkD

5UQ

6UQ

605
6V2
OV3

4**4**%I/!

CALI. CHAR xDIST/2,0t3,0 �,04HE!GHT!yYPDWKRt2,0+HEJGHTgO OtHElGHTg
!~PERIOD  HUURS!ti l4!

XLBwXDIST42tb �O,0~HEIGHT!
CALI. CHAR XI 8 YDISTt2 0 0 ~ 0 HEIGHT tLASEL5 �! 40!
CAI.I. CHAR XL Sr YDIST% 5 t Ot 0t Op HEIGH1 tLASEL2�! F40!
CAI.L CHAR Xle.k-3.O~HkICHrs VDIST/2,0! �0,0~HE.IGHV!+3,0rP4eQy

1HEIGHT>I�ASkL3�!r40!
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APPENDIX I

PROGRAM LOGLIN

LUG-L IN

DIMENS ON SP�OOO! r SP2�000! r X�000! rFMTSPl�0! rFMTSP2�0! r
ILABEL1  IO! rLABEL2�0! rLABEL3�0! r PERIOD{ 12!r LARGELY�0!

DIMENSION I SYMBL�!
INTFGER PNT DEN

INPUT THE GENE <AL FEATURES

READ > !.0! JAVA F START FEND F INCRM X INCRM H DLCADE NDECF
10 FORMAT   I 10r 4FIQ ~ 7r 2F 10 ~ 5 ~ I 10! 1

READ� 11!LABFLl LABEL2
READ� r 1 l ! LABEL 3r LARGELY

1 1 FORMAT �0A4!

READ PARAMETERS SPECIFIC TO SERIES CNE

READ I 5 12 ! K INPUT l. READ L PLOTl FACTOR IOPTN1 I SYMBL   1]
12 FORMAT�  IOrF IO-5r I  Or T57r A4!

REAP.�, 16 !FMTSPI,F jNE,OELTAF
16 FORM AT   1 0A4 r 2 F 10,1 !

READ K INPUT ~ FMTSP1!  SP  I ! r I=I r I.READ!
C
C PRINT THE INPUT VARI A�LES
C CHFCK THF.IR VALUE
C

8R I TE �r 14! FST ART r FEND ~ F lhlCRMr X INC RMr Hr DECADE r NDECFr K INPUT r LREAD r
I L PLOTI FACTOR IOPTNI I SY NFIL I 1 ! FMT SPl

14 FORMAT  //20X ' IhtPUT PARANE TFRS'//T5 ' FST ART ' T17 ' FEhD' T25
1' F.''<CPM' r 7 35 ~ ' Xl NORM' r T48 r ' H' r T55 r ' CECADE' r T66r ' NDEC F 'I/WF 10.4 r
22FIO-3r I 1Oll/T5r « NPUT' rt IOr LREAD ~ r T25r ~ LPLOTI ~ r T35r 'FACTOR ~ r
3T45r' OPT%I'r
4153, ~ I SY "9L   I ! ', T66, ~ FOR MAT: ~ //3�0, F 10. 3,110, T56, A4, T66, 10A4//!

YMAX=-99999 ~
YMI N='j'399'! 99
D ! 55 I =   r L PL UT 1
SP I ! = SP   I ! >FAClOR
IF   SP   I ! ! 51 r 5'.,52

51 SP   !=SP�!
52 SP I!-.ALOGIO SP I!!

YMAX=APAXI VMAX SP l!!
55 YW'IN=AH  PI  VMlN g S P   I ! !

READ PARAMETERS SPEC IF C fC SERIES TAO

RFAO � r 12 ! K I NPU  r LRE ADr LPLOT2r F ACTCR r IOPTN2r I SYMBL   2 !
READ�,1! !FMTSP2
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15
1 ' IOPTN2 ', 1 53 ~ ' I SYMBOL �! ' T66 ' FORMAT: '//3 I 10 F 10 ~ 3 I 10, 1 56,h4, T66,
2 1 OA 4 !

WRI TE   6 ~ 17! FCNE, OEI. TAF
17 FORMAT  //11X 'FERNE = ~,F10 ~ 5 4X 'DEI.TAF = ' F10 5!

C C
C

PLOT THE BORDER

Chl L PLOT I 4 ~ 0 ~ 4 ~ Or 3!
CA  L PLOT   4 ~ 0+XOI ST,4.0, 2 !
C4L  PLOT t4 ~ 0+XOI S T, 4.0+YO I ST 2 !
CALL PLOT � ~ Ot4 ~ 0+YO I STe 2 !
CALL PLOT� ~ Oy4 ~ Oy2!

61
62

65

200

201

202

1 04
105

401

R Eh 0   K I N PU T t F 4I T S P 2 ! l S l' 2   I ! i I = '  y LR E A 0 !
WR I TF I 6 15! KI NPUT LRFAO L PLO T2 FACTOR IOPTN2 I SYMBL � ! ~ FMTSP2
FORMAT T5 ~ 'KINPUT' y T16, 'LREAD' gT25p 'LPLOT2' e T35 ~ 'FACTOR' >T4'5i

DO 65 I = ly LPLCIT2
SP2  I ! =SP2  I ! ¹FACTOR
IF SP2 I ! ! el re2r62
SP2 l I ! = SP   1 !
SP2   I ! = 4LOG10  SP2 I I ! !
YMhX=AMAXI  Y<AXiSP2  I! !
YMIN=AM [N1   YMIN g SP2   t ! !
IF   YMI N ! 200, 20 I p 20 1
N=YM I N
YM N=N-I 0
GO TO 202
N=YMI N
YMIN=N
M=YMAX
YMAX=Mt I ~ 0
I F   YMAX-Yll I N-1 ~ 0! 104 ~ 104 ~ 105
YMA X =YMh X+ 1 . 0
CALL PLCIT'  0 ~ Oy 0 ~ Oy JAVA!
YD I S T=   YMhX � YMI N! ¹ DEC AOE
XDI ST=    FEND � EST hRT ! /FI KCRM !¹XINCRM
WRI TE e ~ 40! ! XD I STg YO I ST
FORMhT I//10Xp XDI ST yF 10m 2f 5X ~ YDI ST = t F � ~ 2!

NU lBFR AND T I CK THE X-AX I S  FREQUENCY!

FREQ=F START
NOX= XD I ST/X I NC RM+ 1, 5
X X=4 ~ 0
YLE VEL=4 ~ 0-   2 ~ 0¹H! /3 ~
K= 0
OO 1 10 I = I r NOX
GALL NUMPLT   XX,4 ~ 0-2 25¹'h,0 ~ 0 H, FPLQ,NOECF !
CALL CHAR  XX ~ Y LFVEL f90 ~ 0 fH f ~ 1 !
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K=K+ I
IF  8 RFQ! 108 r I 08 t 109

108 PE I I OO  K ! =0 ~ 0
GO T" 112

9209 PERl Cf> K!=1 0/FREQ
112 F Rf'0-'F t 1 I'+I I NC t!M
110 XX=X Xr XI i4CI M

CALL C HAR    XDI ST/2. 0!+4. 3 �  9 ~ 04 H! 4 0 � 5 5eH 0 0
1' FREQUENCY   C ~ P ~ H ~ ! r, II3!

C C C NUMBER TttE Y-AX I S  hf PDtJFR UF TFiN NOTA T IOt4

ID IFF=Y "AX-YMIN
IDO= IDIFI-t-I
Z=YOI ST
H?=� ' 04tf!/5 0
YF.Nn 4.0
NP= Y I@I ti
XTICK=4.0-� ' 0<H!/3 ' 0
XPCII ER=XTICK-HZ/2.
XTEN=XPOttER-H/5rd
DO 120 K=ltIOO
CALL CHAR  XTICKt YE fO ~ 0 ~ 0tf t t I!
ChLL tJUMPLT xPDI4f-R, YENnr&2/3.0 0.0 H?,FLOAT NP! -1!
CALL !4U 'IPL T xTENtvEND Hto Ot !fr FLOAT  10! t 1 !
NP=NP+ I
YFN !=Yf:I4D+ CFCADE
Xi.hBL=Xt!IST+3 ~ 5-�0 ' 04'H!
CALL CI<AP  XLABL t 2+3 ~ 0 t0 ~ pt I'.r LAI3EL I  1! t 40!
CALL Ct-ihk  XLht!L, Zt 2 ~ 0,0 0, II, LABEL2  1!,40!
ChLL CHAR  X LAB . 2+1 0tp Ot H t Lhf!EL3   1! t 40!
XENO=4 0+X I NCRM
YLEVEL=Z+4.0
DD 125 f=?tNOX
CALI NUMPL 1  XENI!t- ~ 1S t Z44~0+ 1 5riHt 0 ~ 0 ~ Ht PER IDD  I ! ~ 1!
ChLL CHAR XE'4ni Yt EVELr90 ~ OtHt t I!
X f' N I! = X I- f4 0 i X I N C P M
CA LL CII KR   I X 0 I ST/2 ~ 0 ! +4 0   7 ~ 04'tf r 2+4 ~ Ot'3 ~ 5<H ~ 0 ~ 0 r II ~

120

125

cciNIYFRT THE x h!40 Y PC!A'YS TD PLDTTLR UNITS
SPOT BI!TH ZERO EST IMATt=S AT X=4.0

F I RSI X=-4 0
F IVSTY=I SP  I ! � YVI'J! ~DICAOFr4.0
CaLl GRhr  F I Rs! x, F- f«5Tv,.20t 3!
F I R 51 V = I 5 I' 2   1 I - Y +i I N ! + 0 E C A D E J 4 0

I. t PER Inn  HOUR 5! r t 14!
CALL CHAR x TEN-3.G~II, vo f ST/2.0-�0. C<H!+4.0,90.0, H, LABE .v  1 !,40!
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CALI. GRAF  F I RSTX r F I R STY r ~ 20e 3!

PLOT ALL OTHERS AT THE APPROPR ATE FREQUENCY LOCATION

L PLOT1=L PLOT 1-1
00 1 r9 I =1 r LPLOTl

! 49 SP  I ! = SP   I r 1! -Y'IIN! +DECADE+4 ~ 0
LPLUTZ=L PLDT2-1
DO 150 I =1 r LPLOT2

150 SP2  I!=ISP2{ I+!!-YH[h!+DECAOEt4 0
IF LPLDT1-LPLOT2! l60 155 155


5 LENGTH=LPLOT1
GO TO 161

160 LENGTH=LPLOT2
C
C RECOhlS TRUCT THE X POINTS ~ FREQUENCY
C

161 SX=XINCPN/FINCR!l
F=FONE
0'1 1 75 I =1 e LENGTH
X  I ! = F-F START ! er gX+4.0

�5 F=F+OELTAF
C
C DISPLAY lHE SPECTRA IN OPTION CHOSEN
C

CALL VECTOR Xe SP ~ LPI OTI. ~ le IOPTNlr ISVNBL  1! !
CALL PLOT   J. 0,0.0r-3 !
CALL VEC TOR X e SP2e LPLCT2 r 1 ~ IOPTN2e I SYKBL �! !
CALL PLOT � ~ 0 ~ 0 ~ 0 ~ -3!
HRI T E� r93!

93 FORHAT  //10X, e LOGL  N PLOT COHPLETEe !
STOP
END
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APPENDIX J

PROGRAM SPECIALI.

S P E C I A I. l,
THE FULLOwING IS A HAIN PROGRAM FUR PLQTTIkQ VARIABLES
Ik A LIrth.AH~LINEAR HUDE WHEN THE X VARI AS .E IS ACTUALLY FREQUENCY

DIMENSION sP�000!rx'�000! LABELx�0!rl.ABEI.Y�0!rLASELZ LO!rFMT�!
DIMENSIUk PERIOD�2!
READ�t 10! JAVA t K INPUT t I READr LPLOT t IUPThfr FMT

10 FORMAT�1 i Or 7A4i
WR!T . br 30! JAVA KI<PUT I.RFAD LPLOTtIUPTNtFHT

30 FQRHAT //isX 'Ir PUT PARAMETERS>//T7r 'JAVA'r T15 rKINPUT' Tkbr
1 > I.READ ' r T3br < LPLOT r r T4br r I !PTN' r Tssr > FHTr//5110r T57g 7A4!

READ�ri"!LABELXtLABELY
WRITE�t 31!LABE Lxrl hBELV
FORMAT //118r r LAl ELX< r T58r rLABELY ~//iXr20A4!
READ�t 15!LAHEI,Zt IQUADr NDECXr NDECY

f4 FURHAT '.OA4!
15 FOR4IAT   lOA4r 3110!

REAP �r 18! V HIkr FHAXr SCAI.EF t DELTAXt YHlNr YMAXt DEI�TASr DELTAY
18 FOR«AT 8f 10r4!

WRITE br 32!LABELZ IGUAD NDECX kptCY
FURHAT //Tisr <A~ELZ r T4bt ilvUAD r T56r NDECx r T66r r,"lDECYr//

1 1 x t 1044 r I9t 2110!
wRI TL br 33! F HIkr FHaxr SCALEFr DEL Thxr YMINt YHAX DELTAst PELTAY

33 FURHAT //T7r 'FHik'r Tl7t rFHAX r r T25t r SCALEF> r T35t r DhLTAXr t T4 t
f I VHIkr r T57r r VHAXr t T65t rDELTASr t T7~t r DtLTAYr j/Sf f Or5!

R1AD�r 19! I UNE r DtL TAF r HEIGHT r KS I AH'}
19 FORMAT��F I  >,7, ~ lo ~ 3r 110!

rjltlTE bt35!I QNr- DELTAF,HKIGHr,KSTAHT
35 F !RHAT  //7 /t ' I' UkL ' T15 UEL1 AF~' ' t T est ' HEIGHT r r T35t r KSTART '//df'-I Or 5

fFl0r5tliO!
RE A D   K I k P U I' ~ F" T !   S P   I ! r I i t L R E A D !
XPIST= <I HAX~FHIrt!/SCALE.F!+DiLTAX
YDIST=  VHAx-Yolk!/DELTAS!+DELTAY
NGx=xplsT/DLLTAxrl,l
NUY+YD Is1/D" L TA V t l, I

PLQT THE BURDENS

CALL PLUT�r0 Or0 JAVA!
CALl, PLURI� ' Ot4,0th!
CALL PLUT XPIS'>%4r9r4!Or2!
CA,.. ;LOT XUISTt4rprYDIST>4,Otal!
Cagg <LOT arotYDIS~1+4,0t2!
CALL PLOT�.0 ff,or/!

NUHSE,R THE V AXIS
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YPOSi4,0
YVALVf.NYCTI>
DO 100 I~!r~OY
CALL NUHPL'l�rl  NDECYa,25!rYPOB» lbr0,0 HE.lbHT YVALUKrNDElY!
CAl.l. CHAR ir92rYPOSrOrOrr24r~ re I!
YPOS~vl UStVELTAY
YYALUE<YUALULtDELTAS
CALL CHAR� 0 I,OrrHEIGHTrYDIST/2 0 2 ' Or90,0rHElGHT LABKLY l} 40!
PERIOD   I ! *0 r 0

IOO

alUHBCR THE X AxIS BtJTTOH alrD TOP

CONVERT POINTS

ZX Dl'etax/9CALgF
IY "Dt;LT AY/DLLTAS
IF KSTART~I
2dr295r299

XPDS<4rQ
XVALUE.-"FHIN
DB 200 I-I r NOX
CALL NUHPLT XPDSr 3r3g Or0rktIGHTr XVAl UtrHDKCX!
CALL CHAR XI'USr3r8rrr90 ~ Orr24r'~ r Ij
IF  X VALUE ! IPPr lPPr 199

199 PERIOD   I ! >I ~ C/XVALUK
!99 XPOsr xvUB+DLLTax
200 XVALUE.=xUALUt;+sCALLF

CALL CHAR XOIST/2r0~2r0 ~ 4 ' 0~5raHKIlrHTrOr0rHEIGHTrLABELX I!t40!
XPOS=4,0tDtLTAX
DU 250 lo2rNUX
CALL alUHPL    XPUSr Y DIST@4 r5r 0 ~ Or Ht IIikT p PikR IUD   I! r I !
CALL CHAR Xl OSr YDI ST%4 ~ 00r PQ r r e24r r~< r I!

250 XPOS XPJStVt.l TAX
CALL CHAR xVIST/2 Qtlr9rYDIST+4 ~ Ot4 OAHE IGHTg0' 0 HFIGHTr

frPERIOO  HUURS!'r}4!
GO TD �5 1 r 252r 253 r 254! r IQUA0

251 Xl r XDIST43 ~ 0 �0sO+ktlGHT!
YLr:YDISTr 3r 0
GO TO 255

'52 XL XP I ST 3r 0 �0 ~ OekgIGHT!
YLr:5,0
GO TD 2'55

253 Xl.=5r0
YL 5r0
QD � 255

254 XLs5 ~ 0
YL>YUISTt3,0

255 CALI. CHAR XLrYLr0 ~ QrHKIGHTrLAB<Lg g!r40!
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295

298

C C C
299

300

C C C

37
222

FIRSTX"-4,o
FIRSTY* SI' }! ~ YMLN!~ZY+4,0
CAI.4 GHAF FJHSTXtFLHSTYtHKLGHTg3!
N~Z
QQ TU ZPP
NNKSIAHT

COHVCRT THf HKMAIHING POINTS

FvFQNE
KOIJNT-0
DO 300 L~NII PI QT
KOUNE~KOV4l~l
X KOV~T!~ F-F~LN!~ZXie,p
F~F+DtI.TAI.
SP  KQVNT! = SP I! e YOGIN! «4Y+4~0

DO THE PL.OTEING

CAt I VECTOR Xg SP y KUIJHTg i p LOPTNy > 0 > !
CAI.I. PI.O1�/0/ptpg~3!
INDI T .  e< 3X!
FUHNAT  //} 0 X< > SPE,CLAI.I CQHPI.ETF. I !
STOP
KHD
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APPENDIX K

SUBROUTINE TMEPT

.D" Yr 1TISr NCtt'HRr NOWHINr IDADD IHRADD HINADD
I XINCRMr IDOr WONTWSr HOttENDr Vr WEIGHT!

DIMENSION wONTHS  I ! HUNEND f !
IF  I "RADD! 222r 10r 60

I 0 IF  HINADD! 222r 1 ar 60
C
C BOTH DAVADD AND HIN ADD ARE, XERO IE ~ DAILY INCREHENTS
C

12 XXSAVE*XX

SHALL TINE INCREHENT LOOP

60

f66

20

26
28

29
30
50

5f

X~HE I Gk Tr2.  I
YDAY=V HEIGHT ,4
YHONT H=VDAY WEIGHT
DO 50 I=f IDO
CALL CHAtt XXrV �%0*HEIGHT/3 ~ 0! r 90 ~ 0r HEIGHTr I t r f !
CALI NUHIPLT XXt'HEIGHTr YDAVr 0 ~ pr HEIGHT ~ t't OAT NOWDAY!r~f!
NQWQAY-NOWDAVtIDADD
IF NOWDAV't~ttNEND  ITIS!�0r30r20
NDWDAY=NOwVA Y~MONEND ITIS!
XDIST=XX~XXSAVE.
XBAR= XDIST/2 ' 0!+XXSAVE
IF  Xt!AR~XXSAVE~2, 0 ! 28r 28 r 26
CALL CHAR XBAR HEIGHT+2r r YHQNTHr 0 ~ 0r HEIGHT r HONTHS  ITIS! r tt!
XXSAVE+XX
ITIS= IT I 5+ I
IF  I TI 5" 12! 30 r 30 r 29
ITIS=1
XX=XXiXINCRH
CONTINUE
XF=XX-XINCRH
XDIST XF~XXSAVE
XBAR-"XDIST/Z 0+XXSAVE
IF XHAR-XXSAVE-2e0
50r51r5f
CALt, CHAR XBAR HEIGHT+2 ~ 0 YHQNTH 0 0 HEIGHTr HONTHS ITIS! rtt!
GO TO 250

YHOUR= V~HE IGHT~ ~ 4
X" HEIGHT/2 r 0
YDA Y YWOItR"HEIGHT X
YMONTW VDAV~HEIGHT~X
XXSAVE=XX
DO 106 1=1rIDG
CALL CWAtt XXr V~� ~ 0+HEIGHT/ 3 ~ 0! r 90 ~ 0r HE IGHTr t r 1!
CALL NU "PLT  XXr Y HOUR r 0 q pr HEIGHT r FLOAT  N trtHR! r ~f !
CALL CHAR XX~ r QD+HE IGHTr VktlURr 0 rpr HE IGHT r ' I t r 1 !
CALL NUHPI T  X X+2 5+WEIGHT YWUUkr 0 ~ Or WE IGHTr FLOAT� NOWMIN! r I !
CALL NUHPLT XXtWEIGHTrVDAVrOrprHEIGHTrFLOAT N twDAY!r I!
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f40WHIN "NAWHINeklt4ADD
IF  NOW MI t4 60! 80 p 75' 75

7 5 t4O W k I t4 " N p W ~ l t' 6 0
t4 P ',4 M R = NU w M k 4' I M R A D P
QPWWR NPwne+ IHRAQP
IF ROWER 2<!9O~Sbi65

e5 t4 KWHR-wPWHR 2V
NpwpAYet40wDAY+1

90 t4p»naY=N twDAY+rnADD
If:  NOWDAY-HONEND   ITIS! ! 1'50' 150 i�0

1 0 0 N C! W D 4 Y = t40 < t> A Y " 0 N F t4 P   I T I S !
X  1ST=XX xxSA VL
XHAR<  XP I ST/2. 0! +XXSAVE
IF  XHAR XXSAVE 2,0! 10tf~ 102, 102

102 CALL CHAR  XttAR HEIGWT F2~0< YHPNTH<0 ~ OqMEIGHTiHONTHS ITIS! p4!
iua XXSAVE=XX

I T I S= I T I S+I
IF ITIS 12	50t150gl05

105 I T IS"-1
1'50 XX=XX+XINCRH
l t6 COWTIt4UE

Xf:XX Xlt4CRH
XDIST=XF XXSAVE
XHAR XDIST/2 0tXXSA VE
IF  XBAR~XXSA VV 2 ~ 0! 250' 151 t 151

151 CALL CHAR , BARwkEIGHT+2,0, YHOt4THqO ~ 0<HKIGHT<HONTHS ITIS! f~!
GP TO 250

222 WRITE�rSOO!
800 F tRHAT //10xi ' ERROR IN TIME SUBRLtUTINE>//!
250 CALL PLOT XF,V,3!

RETURN
END




