QC

807.5
»U6

We

no.45

NORA  Technical Memorandum ERL WPL-45

PLTORA
A MINI-COMPUTER PLOTTING PACKAGE
INTRODUCTION AND USER®"S MANUAL

Jack P. Riley
Paul M. Andrus
Wayne Ouchida

Wave Propagation Laboratory
Boulder, Colorado
November 1979

NATIONAL OCEANIC AND

n Oaa ATMOSPHERIC ADMINISTRATION

/

Environmental
Research Laboratories



NOAA Technical Memorandum ERL WPL-45

PLTORA,
A MINI-COMPUTER PLOTTING PACKAGE
INTRODUCTION AND USER®"S MANUAL

Jack P. Riley
Paul M. Andrus
Wayne Ouchida

Wave Propagation Laboratory
Boulder, Colorado
November 1979

SILVER SPRING '
CENTER

JAW 1.1.190Q

N.O.AA.

T S. Dept, cf Commerce

UNITED STATES NATIONAL OCEANIC AND Environmental Research
DEPARTMENT OF COMMERCE ATMOSPHERIC ADMINISTRATION Laboratories
Juanita M. Kreps, Secretary Richard A. Frank. Administrator Wilmot N Hess, Director

fill 0163



NOTICE

The Environmental Research Laboratories do not approve,
recommend, or endorse any proprietary product or proprietary
material mentioned in this publication. No reference shall
be made to the Environmental Research Laboratories or to this
publication furnished by the Environmental Research Labora-
tories in any advertising or sales promotion which would in-
dicate or imply that the Environmental Research Laboratories
approve, recommend, or endorse any proprietary product or
proprietary material mentioned herein, or which has as its
purpose an intent to cause directly or indirectly the adver-
tised product to be used or purchased because of this Envi-
ronmental Research Laboratories publication.



TABLE OF CONTENTS

PREFACE
Concept.... .. ..o ... 2
Elaboration. .. ... e e e e eenn- 2
PLTORA In Context. ... e e e e e eea 4
Note About ThisManual............. .. ..... 6
RefFerences. . ... c i e e e e e e e e e e e eemmmmen 7

CHAPTER 1-INTRODUCTION

Note on Terminology..... .. oo .. 1-1
Input Filles to PLTORA. ... .. ... 1-1
The CONTROL FILE. . ... .. oo 1-2
The DATA FILE... .. ........ 1-2
The PLTORA “Pyramid® .. ... ... ... ... . ..... 1-3
The Plotcontrol Parameter Group.......... 1-5
Executing PLTORA. - .. @i i e e e e a 1-5
Note On The GENSEQ Format

For File Specification.............. 1-6

CHAPTER 2-DETAILED EXAMPLES

SIMPLE PLOT - i i e i e e e e e e e eeaaa s 2-2
TITLES AND SUBTITLES. . . oo - 2-3
SUBSET OF X-RANGE. ..o a i aaaa 2-5
SUPERPOSITIONS . . . L. i e i e e e e 2-6
SEPARATE PLOT LAYOUT. . oo i i i e e aaaa 2-7
THE PLOT ENVIRONMENT ... ..o 2-8
PLOT ENVIRONMENT CONTROL...... ... ..-. 2-8
FIDUCIARIES . . o . it e e aaaaas 2-10
REFERENCE AXIS. ... i i e e aaa 2-11
MARGIN CONTROL............... 2-12
CLOSELY PACKED PLOTS. .- iiie e e aaaa 2-13
AUXFILE. - oo e 2-14
SYMBOLS. <. e e e e e 2-15
SYMBOLS (Dashed Lines)........ ... .. .... 2-18
SYMBOLS(Spline Fit).... ... ... ... ...... 2-19
NEWPEN. -« i e e e e e e e 2-20
TYPE e eccccccccacccceeccccconaennnananananenn- 2-2
SCALE . <o e e 2-24
SCATTER PLOTS. ... ... . 2-28
SUBPLOTS. ..o i i a i e e e e aas 2-29
TEXT FORMATTING FUNCTIONS 2-31

111



APPENDIX-PLTORA NAMSET PARAMETERS

AX1S SPECIFICATION
TITLING

DATA SPECIFICATION. ... ... ... .....
CURVE SPECIFICATION
SPECIAL FEATURES
ENVIRONMENT . . .. oo oo i i oo oo
SPECIAL SYMBOLS

APPEND I X-INDEX



PREFACE

The name PLTORA is that of a plotting package taken
from a comparison with the word “plethora®. The allusion 1is
to 1ts capability to plot a wide range of different types of
data so that curves may be easily compared on the same or
separated axes. It wa3 felt that iIn spite of the fact that
a number of sophisticated graphics packages exist that yet
another plotting package was justified.

The reasons for this are:

1. Few[1l] existing high level plot packages are avail-
able for 16 bit mini-computers. A very important
and often neglected factor is the need on
mini-computer systems for interaction and quick
turn-around.

2. The emphasis in most existing packages seems to be
to put the package in the form of a library of su-
broutines. PLTORA, instead, 1is based on the con-
cept of a utility capability.

3. Those packages which do provide a utility capabili-
ty do not usually also provide a convenient means
to make modifications to the “standard®™ format es-
tablished by the designers.

4.  Few packages provide the kind of ’'meta-language' [2]
support often seen in word processing systems but
which 1is very useful in plotting contexts.

5. Few packages give the prospect of machine indepen-
dence through wuse of some de facto industry stan-
dard, such as the CALCOMP@ low level graphics 1in-
terface, which one finds provided with some new
devices such as the Xerox "Versatec™"@ system.

tl]For reference we suggest reading the documentation of the
plot packages referred to in references(1-6).

[2]By this term we mean a support capability which allows

various escape mechanisms to control character size and
placements

§ TRADEMARK
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6. No well-known packages support efficient [1/0 to
’direct access* disk or tape sources of data with

parameterized headers.

7. Because of the bulk, proprietary nature or the fact
that they are not written in a high level, struc-
tured langauge(PLTORA is written in RATFORC13),
many packages are not available iIn source code form
so that they may be modified by the user.

Concept

The design philosophy incorporated in the current pack-
age has been to provide a tool which allows efficient use of
human resources. With PLTORA the user i1s able to make a
quick graphical assessment of the benefits which he may or
may not be realizing through a modification of a data pro-
cessing algorithm. This typically means that new or iInter-
mediate forms of data must be analyzed which do not fit ea-
sily into existing plotting schemes. Obtaining a
one-of-a-kind plot quickly is a primary virtue of the PLTORA
package. But the second objective of PLTORA is to provide a
convenient capability to produce “publishable*® quality
graphics. To achieve the latter the user, of course, must
expend a little more effort, especially since this depends
very much on taste and the target publication.

Elaboration

The mini-computer genre of data handling has evolved

into a type of caﬁability which puts the highest premium on
interactivity of the user with the system. This is in con-
trast with a batch oriented system where multi-hour or
multi-day turn-arounds are somehow tolerated. This means
that software designed to be compatible in delayed return
environments may be quite unsuitable in truly interactive

systenms.

The strategy to put the bulk of a plotting package in
the form of a subroutine library is:

1. Much of the work in converting data to graphics is
moved to the application programmer®s shoulders.
To fully appreciate this factor consider the se-
quence of steps required to obtain a satisfactory

mSeeTKernighan 19757



PAGE 3

display of complex material:

1. Estimate next appearance of display 1including
possible overlaps of curve traces and annota-
tion texts.

Relocate some feature(s) to avoid problems.
Modify graphics program(text editor).

Re-compile program(e.g. FORTRAN).

[S2 N~ ¢S B NV

Link-edit with support [libraries(worse than
compiling time).

6. Re-run new version of everything.

2. The structure of the graphics package itself was
based on the development of a support library. The
library is thus already available.

3. In contrast, a truly powerful interactive program
requires the design of a type of language suitable
for interaction. Without an integrated approach
this is difficult to achieve using only an assort-
ment of subroutines iIn an application program.

With PLTORA the user is interacting with a utility pro-
gram and a set of data in the form of disk files or struc-
tured tape data. Subpoints 3-5 above are thereby eliminat-
ed. Another level of overhead i1s also eliminated by the
utility approach and that is the additional computation time
and memory requirements(the more iImportant factor in a
mini-computer system) needed to carry out any mathematical
procedure in producing data in the first place.

To use PLTORA the user invokes the utility by an oper-
ating system command line which contains a list(in shorthand
form) of the data files he wishes to plot. The way that the
plotting environment is specified i1s through a set of text
files(defined below) which contain a list of keyword parame-
ters controlling various features of the appearance of the
plot. These parameters can have very detailed effects on
the resulting plot but can easily be changed by using the
system®"s text editor. Once a satisfactory layout of the
plot 1is achieved, these CONTROL FILES can be saved and used
again to “personalize® any plots which require the same
basic set of layout features. The features affected by the
control files are iIndependent of the number of data files to
be plotted or the scaling. Scaling information is contained
with the data itself.
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PLTORA does not eliminate multiple passes to achieve
satisfactory graphics, but does reduce much of the time con-
suming tedium involved in the modification process. Fully
automatic elimination of layout conflicts(e.g. text overla-
ying curve traces) is difficult, requiring very clever al-
gorithms which are unlikely to do as well as human interac-
tions. Some approach similar to the hidden [Iine removal
problem might be applied, but this algorithm itself comes
from the area of artificial iIntelligence and is quite so-
phisticated(Newman, 1973). In PLTORA a semi-automatic,

iterative procedure is emphasized.

A satisfactory layout of text within a graphics envi-
ronment i1s as difficult to achieve as proper data scaling.
Text usually breaks down in format to general titling infor-
mation which is common to all curves appearing in a set, and
subtitle information which is peculiar to each curve of the
set. PLTORA provides a "meta-language® format tailored to
this requirement. Information destined for titling i1s tre-
ated separately from that destined for subtitling. The
latter is specified with a single format which 1is repeated
for each set of data defining an individual curve. Data in-
cluded in the "header® of a file contains parameters(numeric
and alhanuraeric) 1identified by unique keywords. Values as-
sociated with these keywords are decoded by PLTORA and sub-
stituted into the subtitle format which then changes with
each data fTile read.

PLTORA In Context

The package described herein was developed as a conse-
quence of an in-house need for a flexible and powerful
graphics capability with limits being set by manpower and a
scale compatible with the mini-computer environment. Two
things need to be said with respect to both considerations.
First, by investment of additional efforts a much more so-
phisticated capability is possible. Second, the [limits of
the mini-computer system are being expanded all the time,
particularly in regard to memory limits.

To the extent that the limits of mini-computers become
less stringent, the objectives of a graphics package become
less a function of the size of the computer as on careful
design and organized implementation methods. Certainly if a
designer is sufficiently clever, he <can circumvent most
small computer limitations anyway(at the risk of being ob-
scure). So, 1in the context of “the sky is the limit*, one
can easily come up with a “wish® list of powerful additions
to the capabilities of PLTORA which would be contenders for
implementation. Such a list is also useful whether imple-
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merited or not since it defines standards to use in comparing
existing or future packages.

This list follows:

1.

Sophisticated text formating including margin jus-
tification, underlining, character font modifica-
tion, logo design, etc.

Automated "collision avoidance'™ strategies to place
blocks of text or graphical insets in open areas of
the plot frame. Simpler would be to use the DISS-
PLA package feature of allowing “blanked®™ areas to
be defined(the disadvantage is the obliteration of
some portion of the data). Another semi-automatic
method would be to provide a layout aid using a CRT
and light pen to position “empty boxes®™ which would
be the boundary areas for different parts of the
plot layout.

Automated interval selection for tik and annotation
intervals would be desirable. These are virtually
necessary in order to allow for more general trans-
formations of the data(besides logarithmic which 1is
now included and which has its own special interval
selection algorithm).

A greater selection of transformations would be
helpful iIn comparing data against known theoretical
forms. One example is for analyzing statistical
data to verify its conformity to a Gaussian form.
This would require an Error Function transforma-
tion. Arbitrary functions could be allowed for by
including a means for specifying symbolic algebraic
express ions(in FORTRAN style). Geometric transfor-
mations are often desired when geographical data is
displayed(bring your own coastline data). In the
case of cartographic, steroscopic or 3-dimensional
perspective projections it would, of course, be an
additonal problem to pick the proper earth loca-
tion, Tfield point or axis of rotation. The capa-
blity to use the CRT and light pen would be espe-
cially helpful in optimizing the choices here.

The 'subpicture'™ as a graphic element is a very
powerful buildin block. A  series of data
values(complex) which were identified by a
code(alphanumeric name) could be re-used many times
while undergoing scaling or rotational transforma-

tions. Parameters might also be introduced to
allow selected modifications to the basic struc-
ture. Exciting possibilities can occur when these

subpictures can be nested(e.g. a "body"™ consisting
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of a "head* and T"torso* which, in turn, consist of
"eyes *, ’nose’,etc.).

This 1s an incomplete list and may or may not corres-
pond to the needs of a potential pool of users. It would be
helpful to the authors i1f some feedback were made to us of
the value of the PLTORA package as it stands and whether the
above enhancements would likely be beneficial.

Any suggestions or requests for copies of PLTORA should
be sent to:

Jack Riley
NOAAZ/ERL/WPL
Boulder Colo 80302

Note About This Manual

The rest of this document is in the form of a user®s
guide written in as practical a form as possible. Since the
primary author(J.R.) has benefitted most from documents with
as much detail as possible, that is the way the current man-
ual was written. Rather than attempt to describe the form
of structures which are mostly words themselves, it seems
efficient to let the primary words speak for themselves,
verbatim. The reader can have confidence that every example
cited below has actually been run under the PLTORA package
as 1mplemented on a PDP-11 computer running under the
RSX-11M operating system. Graphics was displayed on both a
Zeta XY plotter and a Versatec raster plot system.
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CHAPTER !
INTRODUCT ION

Note on Terminology

The text of this document will often introduce special
variable names which will be printed in capital letters. In
many cases these key words will be used as a part of speech
and their capitalization serves merely as a flag indicating
that a more technical discussion of the use of the variable

occurs elsewhere in the document. _In most cases you can
find the details by looking up the variable in the index.

Input Files to PLTORA

All i1nput data to PLTORA is through files compatible
with the support package I10PACK. This support allows the
calling program to access data without regard to media or
formatting. Currently I0PACK supports several data specifi-
cations including coded or binaryCdirect access) disk Tfiles
and large blocked(1024 word) tape files. Coded files can be
produced by any program[i1] and either submitted directly to
PLTORA or converted to more efficient binary files by using
the utility program COP. Recognition of the type of file
submitted to PLTORA 1is done automatically so intermixed
types of fTiles are acceptable. All 10PACK files consist of

two distinct parts:

1. A HEADER containing miscellaneous parameters with
their NAMES and VALUES(coded form) and

2. The DATA part is a list of values of arbitrary
length. For coded data the default format required

IS MX16F8.2".

TTIFor example a i1u{Table file may be produced solely by the
text editor.
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Any file may consist of only the HEADER, only the DATA, or
both. This flexibility is used extensively in the operation

of PLTORA.

Files used by PLTORA are given special names:
CONTROL FILES and DATA FILES. CONTROL FILES contain no
data, but can affect the ENVIRoNment of the plots, their po-
sitions, and scaling. DATA FILES consist of both a
FILE HEADER and the actual data to be plotted. All parame-
ters which can appear in CONTROL PILES are intially given
default values by PLTORA. These values can be overridden by
any CONTROL FILE or by any DATA FILE. PLTORA will use the
last values read in from any of these files.

The CONTROL FILE

To override PLTORA®"S default values, one or more CON-
TROL FILES may be used. This special file must be terminat-
ed by $EOF and may include various parameters which will af-
fect the plot and/or annotations. When referenced in a COM-
MAND LINE the CONTROL FILE 1is distinguished from the
DATA FILE by having a slash(/) after it"s filename(this dis-
tinction could be determined automatically as the files are
read, however, the layout of the plots depends on the number
of plots desired and a separate pass through all the files
just to determine type would be very time consuming). A
CONTROL FILE may appear anywhere in the sequence of input

files. Any character data in a line which follows the *!®
character will be treated as a commentf"!" may be the First
character). PLTORA looks for parameters in four GROUPS:

PLOTCONTROL, SRI, SWITCHES, and SPECIAL.

The DATA FILE

The DATA FILE must have a FILE HEADER terminated by
$EOF followed by data which if coded is formatted by:

(1X,16F8.2).

The FILE HEADER may be NULL consisting only of the $EGF
line. However, any information which is to be annotated in
the plot title must either be in the header of the first
data file to be plotted or appear as a literal(singly quot-
ed) string in TNAMES. Likewise any item to be annotated as
a subtitle for a particular plot must either be in the
FILE HEADER for that particular plot or appear as a literal
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string in SNAMES. For an item to be annotated as a title or
subtitle from a FILE HEADER it must be 1in the form
NAME=VALUE(called a PHRASE). The only restriction on the
form of a NAME or VALUE is that they do not contain any of
the special characters =#" ' For example

TIME=2030, TYPE = "DATA PLOT", USER =WPB etc.

are all legitimate phrases for a plot title or subtitle,

while
DATA #537, RADAR RESULTS, etc.

are not.

The data TYPE assumed by the program is ’Y' data and
will be plotted with equally spaced "X" increments between
each Y’ value. This may be overridden by the SPECIAL par-
ameters TYPE and SCALE to be discussed later.

The PLTORA ’Pyramid”

PLTORA utilizes support from several separately devel-
oped library packages. These packages are also used by
other programs which both ’produce® and ’consume* data which
at some point might be ready for display graphically by
PLTORA. One such package is called NAMSET and it will be
introduced below.

NAMSET provides a symbol table containing the names of
special variables used by the main program. When a file has
been opened and NAMSET is invoked it reads the 1input file
until it discovers a software end-of-file(explicitly a $EOF
string) which terminates the header part of the file. While
reading the header, NAMSET matches names it finds which are
part of phrases(i.e. strings of the form: NAME=VALUE),
checks if the names are included in the symbol table and, if
so, decodes the associated VALUE and enters it as binary in-
formation for use by the main program. Thus NAMSET provides
what 1s generally called ’list directed”(or “keyword®) 1/0.
This means that variables not needed explicitly(because they
are not used or are defaulted) need not be included in the
input. Also variables do not need to appear in any particu-
lar order. One disadvantage, of course here, 1is the risk of

mispelling keywords.

Additional syntax requirements assumed by NAMSET are
that hrases be separated by commas, that numeric values be
readable FORTRAN formats and that literaKi.e.
alphanumerlc data) be enclosed by a pair of double quotes.
Names not followed by an equal character are interpreted by
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NAMSET as GROUP names which serve to segregate variables
into distinct groups whose effective LONG NAMES are the var-
iable names prefixed by the GROUP name. Thus a variable ap-
pearing in two different groups would be identified as sep-
arate variables. A better idea of how this structure works
can be gained from the following example. Below is a gener-
al case:

PROCID

FTI FDATF =

”010.SRI 22-MAR-77"

SRI

SRI11Dr

"26 JAN 77 WAVEES "

,TIME= 19, 32, 41,SAMSPERSWEEPr 64 ,NUMBERCHANSs 4,TAPEID=

315
,SAMPLERATE= 320.0,SWEEPFREQ= 5.0,LOWSFREQs 14.55
,HIGHSFREQs 14.6,CENTERDWELL= 11.0,NRCDS= 1126,FILE= 1
,AZIMUTHs -26.0
SRIPROC
BLOCKSs 64 ,FFTWINDOWs 4,CHANNELS O,RNGLIN1s 4,RNGLINZ2s
27 ,FILEORDER=
"FREQUENCY"'
SPECTRA
WINDOWS 4 ,RNG1= 5,RNG2s 25
PLOTCONTROL
POINTS= 30, PLOTS:: |
$EOF

-53.40 -52.39 -52.42 -57.22 -55.71 -54.63 -54.388
-56.37 -57.75 --56.92 -58.30 -57.81 52.57 -53.95
-55.91 -55.24

-54.64 -55.03 -55.48 -58.58 -57.60 -53.03 -53.76
-56.66 -57.22 --56.58 m57.07 -59.83 60.12 -60.49
-56.22 -57.71

-57.41 -54.77 -53.24 -53.90 -56.15 -54.21 -52.61
-55.81 -55.34 1-54.04 -55.72 -55.67 53.08 -52.07
-52.08 -51.73

This example shows a data file which contains header
data with arbitrary groups and variable names. The group
names here are PROCID, SRI, SRIPROC, SPECTRA, and PLOTCON-
TROL. Only the groups SRl and PLOTCONTROL have a direct ef-
fect on PLTORA, 1.e. they provide numerical information.
All other groups(in this example) can provide only character
string information used for plot annotations. Two addition-
al groups not shown in this example but which affect PLTORA
directly are SWITCHES and SPECIAL. These are discussed
below. The data included in this file is short(and not in
proper format) and the number of values(30) is given by the
POINTS parameter of the PLOTCONTROL group. Note the occu-
rance of the $EOF separator between the header and the data.
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The Plotcontrol Parameter Group

There are fTive parameters which PLTORA must have in
order to do a plot. These are the PLOTCONTROL parameters:
POINTS, LOHORI, HIHORI, LOVERT, and HIVERT. POINTS is the
number of data points(either real or complex) contained in
the DATA FILE. LOHORI 1s the lowest X-value iIn the data
set, HIHORI 1is the greatest X-value iIn the data set. LOVERT
and HIVERT give the minimum and maximum Y-values to be plot-
ted, respectively(values exceeding this range will be
clipped). If no values are specified the default values are
as fTollows:

POINTS=512
LOHORIr-2.5, HIHORI=2.5
LOVERT =-60.0, HIVERT=0.0

These and other default values were established because of
their relevance to the processing of Sea Backscatter Spec-
tral data and will possibly not be appropriate to other ap-
plications.

Executing PLTORA

As an example, suppose we wanted to plot the data in
two files, B and D, and also wanted to affect the plots in
some way with CONTROL FILES A and C. The command line to do

this would be:
PLT A/,B,C/,D
To plot using files 310/, 311 and 312 either a standard for-

mat or a GENSEQ format may be used(see the next section of
this Users Guide for an explanation of the GENSEQ format).

LONG FORM: PLT 310/,311,312
GENSEQ: PLT 31_,0/,1,2

When the program stops normally, the system prints the
following message:

...PLT — STOP
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Note on the GENSEQ Format
for File Specification

Another support package used by PLTORA is called GEN-
SEQ. GENSEQ allows the user to save time and space iIn spec-
ifying a sequence of file names. If the file names have one
or more characters in common, then the common characters may
be factored out in a fashion similar to the algebraic fac-

torization

CA + CB = C * (A+B).

The GENSEQ notation consists of setting off the common
characters with an underscored shift - on most DEC termi-
nals). This may be done whether the common parts are a pre-
fix, suffix or both. Examples:

LONG FORM: FILE 1/,FILE2,FILE3,FILE4
GENSEQ: FILE 1/,2,3,4
LONG FORM: PLOT.FTN,DRIVE.FTN,BOMB.FTN
GENSEQ: __.FTN,PLOT,DR IVE,BOMB
LONG FORM: 45210.01,45211.01,45212.01,45213.01
GENSEQ: 4521 .01,0,1,2,3
LONG FORM: 1.sC1,2.5€1,3.5C1,4.5C1,5.SC!
GENSEQ: 1 5 .SC!
GENSEQ may also be used in more elaborate ways. It 1is

available in [library form for applications in other pro-
grams. This is also true of I0PACK and NAMSET.



CHAPTER 2
DETAILED EXAMPLES

This chapter will demonstrate the capabilities of
PLTORA through a series of gradually more sophisticated ex-
amples. It will start with the first example which shows
the simplest kind of plot consisting of a single curve trace
and an i1dentifying title. Later examples will demonstrate
the wuse of multiple curve layouts, axis specification and

more TFTlexible annotation features.
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SAMPLE PLOT #1
SIMPLE PLOT

Our fTirst example shows how to create a very simple
plot consisting of a single curve, title and subtitle(for
illustration only). In order to specify that alphanumeric
text be included on the plot one uses two special variables,
TNAMES or SNAMES. The first pertains to titles the and sec-
ond to subtitles(significant only for multiple curve plots).
This example also illustrates the idea of a literal string
value[1]. Literal strings may occur in three ways within
the context of TNAMES and SNAMES. In each case the literal
string is enclosed between a pair of reserved characters %
or /I. A limit of 30 characters are allowed 1in a Iliteral
string. The type of literal string enclosed in single
quotes will appear as part of a title or subtitle annotation
in the same relative position that it occured in TNAMES or
SNAMES. Literal strings enclosed in %"s or #"s symbols will
be displayed on the plot along the horizontal or vertical
axes, respectively. For later reference these two
"nonsequitur' strings will Dbe called LABEL STRINGS. The
first example shows the first case of the literal string(see
Ex. //11  for use of LABEL STRINGs). Note that TNAMES and
SNAMES, which themselves are alphanumeric strings, must be
enclosed within double quotation marks.

The format for all examples is shown below. The com-
mand line wused to execute PLTORA occurs as the second line
prefixed by the ! mark. In this example, the CONTROL FILE,
SIMPLE.PLT is used together with the data file,
812020000.X03.

CONTROL FILE #1

PLT SIMPLE.PLT/,812020000.X03

|
i
i
. SIMPLE.PLT «<<< FILE >>>>>
! 06-AUG-79
PLOTCONTROL

POINTS=512

LOHORI=-2_49023,HIHORI=2.5

LOVERT=-60. ,HIVERT=0.0

TNAMES="""EXAMPLE 1" I TITLE NAMES
SNAMES = ""'SIMPLE PLOT"*" I SUBTITLE NAMES
$EOF

[1 Character strings which will appear exactly as quoted.



detailed examples PAGE 2-3

SAMPLE PLOT #2
TITLES AND SUBTITLES

The next example demonstrates how to format information
in a CONTROL FILE to produce annotations which are not li-
teral and which depend on the data to be read in. The line:

SNAMES:"'SRI1ID, TIME, FFTWINDOW, FREQUENCY""*

causes the program to look through the data file headers for
variable names listed 1in the quoted string and print them
along with their values as a plot subtitle. Since this par-
ticular data file(812020000.X03) does not have a line of the
form: FREQUENCY:... in the file header, this variable was
not annotated. (PLTORA won"t print data that is either not
requested or does not occur in a header). Title names work
in the same way with TNAMES specifying the title informa-
tion .

There are also some special symbols which can be used
in SNAMES or TNAMES. In general, names prefixed by special
characters or "\" will be treated in non-standard ways.
Names which are prefixed by an ampersand "&" will either
perform text formatting or will be assigned values supplied
by PLTORA rather than being taken from any HEADER data. For
example, the date can be annotated on the plot by using
&DATE(or &DA) in the list of names. The version of PLTORA
being used can be annotated wherever &PLTVERSION(or &PL) oc-
curs. The Bragg frequency will be computed from the mean
value of the SRl group parameters, LOWSFREQ and HIGHSFREQ
and annotated wherever &BRAGG(or &BR) occurs. Names which
are prefixed by a backslash will be annotated with names
suppressed. That 1s only the value of the variable name
will Dbe displayed. Using this feature it is thus possible
to rename a variable. For example, the assignment:

SNAMES:**"RECORDS: " ,\NRCDS”

will cause the output to appear as

RECORDS:1001,

assuming the phrase NRCDS:1001 occurred in a header. To re-
name one of the ampersanded names use &\ iIn that order. For
example the assignment:

TNAMES:"""TODAYS DATE 1S*,&\DATE"

will cause the output:

TODAYS DATE IS 16-APR-79
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To control the appearance of titles and subtitles some
special parameters are available. The length of each line
can be specified by the SPECIAL parameters, TITLEN and SUB-
LEN. The defaults for TITLEN and SUBLEN are conveniently
defaulted to the width of the plot. The location of the
title and the subtitle can be specified by TITLEX, TITLEY,
SUBTIX, and SUBTIY(see example //14).

CONTROL FILE #2
PLT NAMES.PLT/,812020000.X03

N —

NAMES _PLT <<<<< FILE >>>>>

PLOTCONTROL

TNAMES="""EXAMPLE 2 NAMES",&DATE,&PLTVERSION"
SNAMESr”SRIID, TIME,FFTWINDOW , FREQUENCY""
SUBLEN=35

TITLEN=35

$EOF

CONTROL FILE #2 does not specify POINTS, LOHORI, and
HIHORI since these values are obtained from the file header.
(The values assigned are POINTS=512, LOHORI=-2.49023, and
HIHORI=2.5). Also, since LOVERT and HIVERT are not speci-
fied either in the CONTROL FILE or data file header, these
values are assigned default values by PLTORA, which are

LOVERTr-60.0, HIVERT=0.0[1].

(11The defaults for a Tog Y-axis are LOVERT=1 and
HIVERT=1000. (See the discussion of SCALE).
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SAMPLE PLOT #03
SUBSET OF X-RANGE

In this example we demonstrate the plotting of a subset
of the X-range of the data. The only significant difference
between this CONTROL FILE and the previous one is the line:

FBEGIN=-1.0, FEND=1.0f

The reason why this one line produced such a different out-
put is as follows:

PLTORA assigns LOHORI to be the lowest *X* wvalue and
HIHORI for the greatest *X* value iIn the data set(in this
example LOHORI=-2.49023 and HIHORI=2.5). It will plot a
subset of that data between the ranges FBEGIN and FEND[1].
The program has the following built-in defaults for FBEGIN

and FEND:
FBEGIN=LOHORI FENDrHIHORI

(The defaults for LOHORI and HIHORI when FBEGIN and FEND are
explicitly given are LOHORI=FBEGIN and HIHORI=FEND. If FBE-
GIN and FEND are not explicitly given the defaults are LOHO-
= 5 and HIHORI=2.5[2]). This means that unless one or

more of these parameters is overridden the entire X-range of
the data will be shown. To see a subset of the X-range the

user must put values in the CONTROL FILE such that FBEGIN >
LOHORI and/or FEND < HIHORI.

CONTROL FILE #3
PLT FRANGE.PLT/,812020000.X03

! FRANGE .PLT <<<<< FILE >>>>>
! 03-AUG-79

éLOTCONTROL

FBEGIN=-1.0,FEND=1.0,

TNAMES=""-EXAMPLE 3 FBEGIN,FEND",ADATE,&PL"
SNAMES="""FBEGIN=-1.0,FEND=1.0" ,LOHORI ,HIHORI""
SUBLENIr35

TITLEN=35

$EOF

TUIt is also possible to specify an [FBEGIN,FEND] range

3 .P°r~ion not included in the [LOHORI,HIHORI] range.
PLTORA will introduce a gap in the plot corresponding to the

excluded data. (See plots #22 and #23).

[2]For a 1log X-axis, the defaults are LOHORI=1 and
HIHOR1r1000.



G Z=140HIH €206¥ " Z-=1d40HOT
0 T=AN34°0"T-=N19394
=NOISd3ALTdY 62-100-ST=31VdAV
ON34"NI19394 € 3F1dNVX3



DETAILED EXAMPLES PAGE 2-6

SAMPLE PLOT #4
SUPERPOSITIONS

To superimpose plots of several data files, set MULTI-
PLOT=l in the SWITCHES section of the CONTROL FILE. This
will cause the program to use the full page for each plot.
So that the reader will be able to tell which plot is which,
a symbol is periodically written on the data line and that
same symbol 1s written beside the first line of the subtitle

for that plot.

It 1s important to note that MULTIPLOT must be iIn the
first CONTROL FILE which, 1in turn, must appear before any
data files. (MULTIPLOT appearing in any following file has
no effect). The default value is MULTIPLOT=0, 1.e. the

plot(s) are to be drawn separately.
CONTROL FILE //4

PLT MLTPLT.PLT/,812 0000.X03,02,13
MLTPLT.PLT <<<<< FILE >>>>>
06-AUG-79

—_— e e a— —

PLOTCONTROL

FBEGIN=-1.0,FEND=1.0

TNAMESr'"”’EXAMPLE 4 MULTIPLOTS",&DATE,&PL"
TITLEN=35

SNAMES="FILE"

SWITCHES

MULTIPLOT=!

$EOF
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SAMPLE PLOT #5
SEPARATE PLOT LAYOUT

This example shows a standard default layout for more
than one plot. If there are 17or less plots they are di-
vided as efficiently aspossible across the entire page,
with the title in the upper right hand corner. The corres-
ponding subtitle appears directly below each plot.

Normally PLTORA will only allow one line for subtitles
in this format. But in this example, PLTORA"S default value
was overidden by including the PHRASE

SMAX=2
in the CONTROL FILE.

It is important tonote that in some cases(where there
are a large number ofplots) an increase in SMAX decreases
the size of the plots. This is because PLTORA allocates a
space for the maximum number of subtitle lines specified by
SMAX under each plot. So, iIn order to get the plots as
large as possible, SMAX should be as small as possible. The
case where SMAX=0 1is valid(i.e. no subtitles will be anno-
tated and no space will be allocated).

CONTROL FILE #5
! PLT LAYOUT.PLT/,812_0000.X03,02,13,18,02,13

! LAYOUT .PLT «<<< FILE >>>>>
! 06-AUG-79

PLOTCONTROL

FBEGINr-1.0,FEND=1.0
SNAMES="FILE,SAMSPERSWEEP,W,DEL"
TNAMES="""EXAMPLE 5 SEPARATE PLOTS",&DATE,&PL"
SMAX=2

$EOF



FILE="'812180000.X03
SAMSPERSWEEP=6U W=0.0223

FILE=,"812130000.X03
SAMSPERSWEEP=64 W=0.0217

FILE=""812020000.X03
SAMSPERSWEEP=64 W=0.0252

EXAMPLE 5 SEPARATE PLOTS
4DATE=15-0CT-79
4APLTVERSION=1.2

FILE="812130000.X03
SAMSPERSWEEP=64 W=0.0217

FILE =T,812Q20000 . X03
SAMSPERSWEEP=64 W=0.0252
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THE PLOT ENVIRONMENT

Plots made by PLTORA can be drawn with HORIZONTAL and
VERTICAL REFERENCE AXES, a BOX, TIK MARKS, and ANNOTATIONS.

These features are controlled by setting_pre—assi%ned digits
of the SWITCHES parameter, ENVIRN, to either ZERO(suppress)

or ONE(draw). Each digit of ENVIRN corresponds to a specif-
ic plot enhancement:

ENVIRN=1 , draw a HORIZONTAL REFERENCE AXIS.
ENVIRN=_1 , draw a VERTICAL REFERENCE AXIS.
ENVIRN=__1 | draw a BOX around the plot.

ENVIRN= l , draw TIK MARKS for the box.
ENVIRN= T, draw ANNOTATIONS for the tik marks.

It 1s important to note that ENVIRN must be in the
first CONTROL FILE which, 1in turn, must appear before any
data files. If ENVIRN 1is not specified, 1t is defaulted to
ENVIRN=0, 1i.e. all plot enhancements are suppressed.

Since it i1s not attractive to draw tik marks when no
box 1s drawn, no tik marks will be drawn for this special
case even when the digit is set. The same applies to anno-
tations, that 1is, no annotations will be drawn i1f no tik
marks are drawn.

When tik marks are drawn, the horizontal and vertical
separation are given by the SPECIAL parameters TIKHOR,
TIKVER respectively. A ZERO value for either TIKHOR or
TIKVER cause tik marks for that axis to be suppressed. The
defaults for TIKHOR and TIKVER are zero(no tik marks).

Similarly, when annotations are drawn, the horizontal
and vertical interval are given by the SPECIAL parameters
ANNHOR, ANNVER respectively. A zero value for either ANNHOR
or ANNVER causes the annotations for that axis to be sup-
pressed. The default for ANNHOR and ANNVER are zero(no an-
notations) .

For a log axis the interpretation of TIKHOR, TIKVER,
ANNHOR, and ANNVER is slightly different(see the discussion
of SCALE).

SAMPLE PLOT #6
PLOT ENVIRONMENT CONTROL

The fTollowing CONTROL FILE will draw a horizontal and
vertical center axes, a box, tik marks, and annotations be-
cause all of the digits in ENVIRN are set.
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CONTROL FILE #6

PLT ENVIRN.PLT/,812 0000.X03,02,19,18
[ ENVIRN.PLT <<<<< FILE >>>>>

! 06-AUG-79

t
PLOTCONTROL
FBEGIN=-1.0,FEND=1.0

SNAMES="""PEAK=» ,\PRECD, "
TNAMESs" "EXAMPLE 6 ENVIRN=11111&DATE,&PL"

SWITCHES

ENVIRN=11111

SPECIAL
TIKHOR=.05,TIKVER=2.5

ANNHORr .~ ,ANNVERYr10.
$EOF
The reason why only the first plot used the information
ANNVER, TIKHOR, and

in the CONTROL FILE is that ANNHOR,
TIKVER were overridden by information in the header of the

second data file, 812090000.X03.
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SAMPLE PLOT //7
FIDUCIARIES

When NOFIDsO, it causes the program to draw Tfiduciary
lines at plus and minus the Bragg frequency. If the Bragg
frequency 1is undefined no fiduciary lines will be drawn.
The Bragg will be computed from the mean value of the SRI

QFOUﬂ 8aramete[s LOWSFREQ and HIGHSFREQ. IT either LOWSFREQ
or IGHSFREQ is undefined the Bragg frequency will be unde-

fined.
CONTROL FILE #7
i F1DO. PLT «<<< FILE >>>>>
! 06-AUG-79
i PLT FIDO.PLT/, .XC1,1,4,7
PLOTCONTROL

FBEGIN=-0.4,FEND=0.4
LOVERT=0.,HIVERT=70.
TNAMESs" "EXAMPLE 7 FIDUCIARIES™*,&DATE, &PL"

SNAMES=""CHANNEL , &BRAGG""
SWITCHES

NOFIDrO,MULTIPLOT=0

ENVIRN=111
SPECIAL

ANNHOR=_2, TIKHOR=.05, TIKVER=5. ,ANNVER=10.

$EOF

When NOFID=1, or is defaulted, the fiduciaries would be sup-
pressed even when the Bragg frequency 1is defined.
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SAMPLE PLOT //8
REFERENCE AXES

The default coordinate(the PLOTCONTROL parameters,
CTHORI and CTVERT) of the reference axes of the plot is at
the midvalue of FBEGIN and FEND, and the midvalue of LOVERT
and HIVERT, respectively.

In the following CONTROL FILE the center point of the
axes 1s specified by values CTHORI and CTVERT.

CONTROL FILE #8

!
! PLT CENTER.PLT/,812020000.X03

! CENTER.PLT «<<< FILE >>>>>
!

!

I

06-AUG-79

PLOTCONTROL

FBEGIN=-1.0,FEND=1.0
SNAMESs""FILE PLOTTED 1S*,\FILE"
TNAMESr*"' "EXAMPLE 8 CTHORI,CTVERT",&DATE,&PL"
CTHORI=_5,CTVERT=-20.

TITLEN=35
SWITCHES

ENVIRN=11111
SPECIAL

TIKHOR=.05,TIKVER=2.5

ANNHOR=_2 ,ANNVER=15.0

$EOF
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SAMPLE PLOT #9
MARGIN CONTROL

The margins of the plot(s) can be modified by the SPE-
CIAL parameters: PMARG, PLMRGH, PLMRGV. PMARG is the outer
margin around all the plot(s) on the page. Also 1f the
plots are drawn in a separated plot layout, each individual
plot frame(plot and subtitle) has a margin around It,
(-5)*PLMRG and (,5)*PLMRGV are the minimum horizontal and
vertical margins around each frame. PLMRGH and PLMRGV are
also the minimum horizontal and vertical margins between
plots. The program uses either PLMRGH or PLMRGV. It cho-
oses the one which would give the most efficient plots(the
largest plots) and then increases the other one so that the
plots are centered on the page.

The fTollowing CONTROL FILE assigns a value to PMARG and
gives the minimum values for PLMRGH and PLMRGV. Notice that
SMAXrO, this was done because the default value for SMAX 1is
1, which would reserve a space for one subtitle line below
each plot. By setting SMAX=0, no space 1is reserved.

| CONTROL FILE #9
! PLT MARGIN.PLT/,812_0000.X03,02,13,18,02,13,18,02,13

! MARGIN.PLT «<<< FILE >>>>>
! 06-AUG-79

|
PLOTCONTROL

FBEGINr-1.0,FEND=1.0

SMAXrO

TNAMESr'""EXAMPLE 9 MARGIN CONTROL®,&DATE,&PL,"
TNAMESr''"PMARG=_.2" ,”PLMRGHr .2", "PLMRGVr.2""
SWITCHES

ENVIRNr100
SPECIAL

PMARGr .2 ,PLMRGHr .2,PLMRGVr .2

$EOF



EXAMPLE 9 MARGIN CONTROL
40ATE=15-0CT-79
4PLTVERS ION=1.2
PMARG=1.0 PLMRGH=.2
PLMRGV=.2
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SAMPLE PLOT #10
CLOSELY PACKED PLOTS

When there are more than 17 plots which are drawn in a
separated plot layout, the plots are put into 3 columns with
the title iIn the upper right hand corner. Also because of
the crowding of the plots, all exterior features to the
plots are not drawn, that is, a box, reference axes, tik
marks, annotations, Tiduciary lines, and subtitles are sup-
pressed even if they are explicitly specified.

CONTROL FILE #10

!
! PLT NOENVIRN.PLT/,804 01_28_0000.x03

! NOENVIRN. PLT «<<< FILE >>>>>
!

|

03-AUG-79

PLOTCONTROL

LOVERT=-50.0,HIVERT=40.0

TNAMESr""’EXAMPLE 10 NOENVIRNCLOSELY PACKED
PLOTS",&DA,&PL"

SPECIAL

PLMRGV=.1,PLMRGH=.1

$EOF



EXAMPLE 10 NOENVIRN
£*DATE=15-0CT-79
4PLTVERSION=1.2
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SAMPLE PLOT #11
AUXFILE

When the plots are superimposed, a second set of tik
marks and annotations can be drawn. This 1is done by desig-
nating a particular file to specify new values for environ-
ment parameters. A SPECIAL parameter, AUXFILE, gives the
name of the designated file.

When this file is read in, the iInformation contained in
this Tile will be used to control tik marks and annotations
i aEfi t!1"DTxri8ht and top axes* In addition, the axes

LABEL STRINGS for these two axes can be specified in TNAMES.
If no new LABEL STRINGS are specified, the LABEL STRINGS ex-

isting at that moment are used(if they exist).

The following example demonstrates the use of AUXFILE.
When this file 1is read in by PLTORA, a second set of tiks
and annotations will be drawn using the values existing at
that moment.

CONTROL FILE //1
PLT AUXFILE.PLT/,812020000.X03,2NDAXES.DAT

AUXFILE.PLT <<<<< FILE >>>>>
06-AUG-79

PLOTCONTROL

FBEGINr-1.,FEND= 1.

TNAMESr ""EXAMPLE 11 AUXFILE",ADATE,&PL."
TNAMESs™ ' AUXFILE =2NDAXES . DAT ', "FREQUENCY//, %DB \/a| UEV
SNAMES="FILE"

TITLEN=30
SWITCHES

MULTIPLOT=1,ENVIRN=111
SPECIAL

ANNHOR=.25, TIKHOR=.05, TIKVER=2.5,ANNVER=10
AUXFILE=""2NDAXES .DAT"

$EOF
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SYMBOLS

PL.TORA allows some control over detailed TfTeatures of
the plot traces as well as the X and Y axes. For example,
the +trace <can be drawn in one of three formats:
disconnected symbols, connected line segments, using a
spline fit. In addition these last two formats can be drawn
with eilther a solid or dashed line with or without centered
symbols. Also, when the plots are superimposed a different
color pen(or [line width) can be used for each plot and for
each set of tik marks and annotations. These specifications
are made by using the SWITCHES parameter SYMBOLS. Each ele-
ment of SYMBOLS corresponds to a different plot trace. The
axes are  treated as additional traces(see below).

Individual trace features are specified by a set of five di-
gits comprising the decimal value of each element of SYM-

BOLS. Letting SSPTC show the positions of these digits,
their assigned meanings are as fTollows:

SS is a 2 digit positive integer which specifies
the symbol to be plotted at a point. The corres-
ponding values of SS are [listed in the CALCOMP
manual for the description of the SYMBOL subrou-
tine. Note, only symbols 0-13 should be used
since they are the only centered symbols. When
the symbol is defaulted(i.e. SS=0) the sequence
of symbols used are 1, 2, 3, ...,13.

P 1s a single digit integer whose value(multiplied
by 10) specifies the separation in points between

symbols on the plot trace. If P=0, no symbols
will be drawn. However when the plots are super-

imposed, the plots are always drawn with symbols
even though P is zero.

T is a single digit integer whose value specifies
the plot trace type. When T=0 or 1, the trace is
drawn with a solid line. When T=2, 3, or 4, the
trace is drawn with a dashed line where T=2 iIndi-
cates that the longest dash length i1s to be wused,
and T=3 1i1ndicates the shortest dash length is to
be used. When T=5, the trace consist only of seE—

arated points.

C i1s a single digit integer which specifies the
color(or 1line width) of the pen to be used for
that plot. This digit has an effect only when
MULTIPLOT=11. C has the following values(Versatec
line width in parenthesis):

C=0, use existing pen(default line width)
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P=0,

[1)An

C=1, black pen(single)

C=2, blue pen(double)

C=3, green pen(triple)

C=4, red pen(quadruple)

C=5, use existing penCquintuple)

On the Versatec when the line width is
defaulted(i.e. C=0) the Tfollowing sequence of

line widths is used C = 1, 3, 5, 2, 1,

IT there are N plots the color of the axes(i.e.
of the tik marks and the annotations) are speci-
fied by  SYMBOLS(N+1), SYMBOLS(N+2), R
SYMBOLS(N+4). SYMBOLS(N+1) corresponds to the
left axis, SYMBOLS(N+2) corresponds to the bottom
axis, SYMBOLS(N+3) corresponds to the right axis,
and SYMBOLSCN+M) corresponds to the top axis. The
only digit specifiable for these last four ele-
ments of SYMBOLS is C, since no additional plot
information is needed. (e.g. for a black left
axis use SYMBOLS(N+1)=1).

The sign of SSPTC determines if the trace is to be
drawn with line segments or Dby a smooth curve
showing a cubic spline fit to the data. |If SSPTC
IS greater than zero, a trace will be drawn using
straight line _segments. If negative a smooth
spline curve will be drawn through the points[1].

If SYMBOLS is not specified, all values are defaulted
to zero.

Hence, all plots will have SSPTC=0(1.E. SS=0,
and C=0).

interpolated point will be produced every .06 inches

of the curve.
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SAMPLE PLOT //12a
SYMBOLS

The fTollowing CONTROL FILE demonstrates the use of SYM-
BOLS for separated plots. The line in the CONTROL FILE,

SYMBOLS=02150,00000,03200

will cause the first plot to be drawn with disconnected sym-
bols, a symbol being plotted every ten data points. The
second plot will be drawn as connected segments. And the
third plot will be drawn with connected symbols. The sym-
bols used in the first and third plots are a TRIANGLE(SS=2)
and a "+ symbol(SS=3), respectively.

CONTROL FILE //12a

PLT SYMBOLS. PL.T/, 812 0000. X03,02, 13, 18

f
1
! SYMBOLS.PLT <<<<< FILE >>>>>
! 06-AUG-79

PLOTCONTROL

FBEGIN=-1,FEND=1

TNAMES=

""?EXAMPLE 12A SYMBOLSFOR SEPARATED PLOTS",&DATE,&PL"
SNAMES=""FILE"

SWITCHES

ENVIRNS11111

SYMBOLS=2150,0,3100

SPECIAL
éNNHOR:-4,TIKHOR:.O5,TIKVER:2.5,ANNVER=10.
EOF
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SAMPLE PLOT //12b
SYMBOLS(Dashed Lines)

This example demonstrates how to produce plot traces
with dashed lines. The CONTROL FILE line,

SYMBOLS=20,30,40

will cause the plots traces to appear as three different
length dashed 1lines. Also(for the Versatec), since MULTI-
PLOT=11 the plots will use the default line width, that 1is
the first plot will be drawn with line width 1, the second
with line width 3, and the last plot with line width 5.

CONTROL FILE //12b

PLT DASH.PL.T/,812 0000. X03,02, 13,18

!

! SYMBOL 1.PLT
! 12-SEP-79

|

PLOTCONTROL
FBEGIN=_.3,FEND=.8
TNAMES="""EXAMPLE 12B SYMBOLSEXAMPLE OF DASH
LINES~”,&DA, &PL"
SNAMES="FILE”
TITLEN=35

SWITCHES

MULTIPLOTs1!
ENVIRNs111
SYMBOLS=20,30,40
SPECIAL
TIKHOR=.05,ANNHOR=_4
TIKVER=2.5,ANNVER=10.
$EOF
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SAMPLE PLOT #12c
SYMBOLS(Spline Fit)

This example demonstrates the use of SYMBOLS to produce
a SPLINE FIT. The data file PATH represents a sampling of
points along a smooth continuous curve. The first plot de-
monstrated how the trace would appear when the points are
connected by line segments. The second plot demonstrates
how the trace would appear when a SPLINE FIT is used to gen-

erated the plot.

The next two plots demonstrate that a SPLINE FIT of the
data is not alway appropriate. For example, the third plot
demonstrates the case when the points of the file,

) _ Y are connected by line segments, but when a
orLINE FIT 1is done as shown in the fourth plot, an undesir-
able continuous curve 1is produced.

This example also shows the use of the SPECIAL parame-
ter RATIO. RATIO is the ratio of the width to the height of
the plot. The default value of RATIO is 2.5 to 1.6. It 1is
important to note that RATIO must be in the fTirst
CONTROL FILE which, 1in turn, must appear before any data
Tiles. (RATIO appearing in any following file has no ef-
fect). RATIO in the following CONTROL FILE will produce a
plot with a width and height of the same length.

CONTROL FILE #12c

SPLIN1.PLT <<<<< FILE >>>>>

! 29-AUG-79
| PLT SPLIN1.PLT/,PATH,PATH,SPLIN2.PLT/,812020000.X03,812020000.X03

PLOTCONTROL
TNAMES="""EXAMPLE 12CEXAMPLE OF SPLINE FIT' &DA &PL”
SNAMES=""FILE,POINTS"

SMAX=2

FBEGIN=-1.0,FEND=1.0

LOVERT=-1,0,HIVERT=1.0

SWITCHES

ENVIRN=111

SYMBOLSr10,-10,10,-10

~APFTTAT

TIKHOR=.2, ANNHOR=1.

TIKVER=.2,ANNVER=1,

RATI0=1.0

TYPE="COMPLEX"

$EOF
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-10.0
EXAMPLE 12C
4QFITE=15-0CT-79
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PO1INTS=512
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~20.0
-30.0
-50.0
_1.91.0 0 ~ 0.2 0.4
FILE=""PRTH" POINTS=9 FILE=""812020000. X03

POINTS=512
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SAMPLE PLOT #13
NEWPEN

The next example demonstrates the capabilities of SYM-
BOLS when used in conjunction with MULTIPLOT. The phrase in
the CONTROL FILE, MUL.TIPLOT=11, enables both the superposi-
tion of plots and pen(or line width) selection. The phrase

SYMBOLS=2103,5,3001 ,4,H, 1,!

will cause the program to draw the plots as it did 1in the
previous example, except that the plots will be superimposed
and appear in various colors(or |line widths). The TFirst
plot will be drawn in green(or triple line width). The sec-

ond plot will be drawn with no pen change(or quintuple [line
width). The third plot will be drawn with a black pen(or

single line width). Ihe left and bottom axis will be drawn
in red(or quadruple line width), and the right and top axis
will be drawn in black(or single line width).

CONTROL FILE #13

PLT NEWPEN.PLT/ ,812 0000.X03,02,19,18

NEWPEN.PLT <<<<< FILE >>>>>
06-AUG-79
PLOTCONTROL
FBEGIN=-1,FEND=1
TNAMES=
""EXAMPLE 13 SYMBOLS™, "LINEWIDTH",&DATE, &PL"
TITLEN=25
SNAMES=""FILE"
SWITCHES

MULTIPLOT=11,ENVIRN=11111
SYMBOLS=02103,5,03001,4,4,1, !

SPECIAL
ANNHORYr .3»TIKHOR=.05, TIKVER=2_.5,ANNVER=10.

AUXFILE="812190000 . X03»
$EOF



fig
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SAMPLE PLOTS #14, #15, AND #16
TYPE

PLTORA can plot six different types of data through use
of the SPECIAL parameter TYPE. These data types are YDATA,
COMPLEX, REAL, [IMAGINARY, PHASE, and MAGNITUDE. When
TYPE="YDATA"™ or 1is not specified by a CONTROL FILE or a data
file header, the input data is understood by the program to
be "Y" data to be plotted with equally spaced "X" 1increments
between each *Y* value. When TYPE="COMPLEX"™, the program
will assume that the data consists of complex data points to
be plotted in the complex plane. The remaining four data
types; REAL, IMAGINARY, PHASE, and MAGNITUDE assumes com-
plex data files, but the real, imaginary, phase, or magni-
tude of each data point is plotted with equally spaced *X*
increments for the X-range specified by LOHORI, HIHORI
and/or FBEGIN, and FEND.

It 1s very important to note that POINTS for a complex
data file i1s the number of complex points and not the number
of data values.

The following examples illustrates the various uses of
the SPECIAL parameter TYPE. Example #14 demonstrates the
cases where, TYPE is equal to "REAL"™, ™"IMAGINARY', and "COM-
PLEX", by superimposing the plots of the same data file.
Example #15 uses the same data file, but demonstrates the
cases where TYPE 1is equal to "PHASE™ and "MAGNITUDE™.
Example #16 demonstrates the case where TYPE="YDATA" by
plotting the first half of this data set.

Example #14 also illustrates the wuse of the SPECIAL
group parameters, WI, HT, TITLEX, TITLEY, SUBTIX, and SUBTIY
for full page plots. The two parameters, Wl and HT, specify
the widthEWI) and height(HT) of the plot in inches for full
page plots[l]. To explicity state the location of the
title, one can specify TITLEX and TITLEY which give the lo-
cation where the first character is to be drawn. TITLEX and
TITLEY are measured 1in 1inches relative to the upper left
hand corner of the box of the plot. Positive TITLEX 1is
right and positive TITLEY is down[23. Similarly, the subti-
tle location can be specified by SPECIAL parameters SUBTIX
and SUBTIY.

C13To modify the plot dimension for plots drawn in a separ-
ated plot layout, one can specify the SPECIAL group parame-
ter RATIO which is the ratio, width/height of the plot. (Wl
and HT cannot be specified in this case).

[2]For plots drawn in a separated plot Jlayout, TITLEX and
TITLEY are measured relative to the physical origin of the
page where positive TITLEX is right and positive TITLEY is

up.
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CONTROL FILES FOR #14

! 06-AUG-79
| PLT S*NE.PLT/,C.DAT,COSINE.PLT/,C.DAT,CIRCLE.PLT/,C.DAT

PLOTCONTROL
POINTS=512,PLOTSs1,HIVERT=1,LOVERT=-1

FBEGINs-1.,FEND=1.
TNAMESs" "EXAMPLE 14 TYPE = &DATE ,&PL , DATAFILE™

SNAMESs" " TYPE=1MAGINARY""

TITLEN=25
SWITCHES
MULTIPLOT=11,ENVIRN=111
SYMBOLSs1,2,3,1,1,1,1
SPECIAL
u?N?°c=u”’JIKHOR=*05, TIKVER=“05*annver=-2
WIroe5,HT=6.5
TITLEXs.75,TITLEY=2.5
SUBTIX=4_.0,SUBTI1Y=2.5
TYPEs" IMAGINARY"
$EOF
ANYY

6OSANE-74T /7777 EHE 3

PLOTCONTROL
SNAMESs'"" " TYPESREAL""
SPECIAL

TYPEs»REAL™

$EOF

! CIRCLE.PLT
! 03-JAN-79 «<<< FILE »>>>
[

PLOTCONTROL
SNAMESs™ " TYPESCOMPLEX"™ "™

SPECIAL
TYPEs"COMPLEX"

$EOF
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| CONTROL FILES FOR #15
. PHASE.PLT

! 06-AUG-79 «<«<< FILE >>>»
! PLT PHASE.PLT/,CIRCLE.DAT,MAGNITUDE.PLT/,CIRCLE.DAT
t

PLOTCONTROL
POJJIS=5 12’ P1-0TS=1, HI VERT =5, LOVERT=-5

FBEGINs-1,0,FENDsS1.0
TNAMES=""EXAMPLE 15 TYPE' onATE. gPL.DATAFILE"
SNAMESr*"*TYPErPHASE ™"

TITLEN=25

SWITCHES
MULTIPLOTs11,ENVIRN=111

SYMBOLS=2,4,2,2,4,4
SPECIAL

type=»phase"”KHOR=*05, TIKVER=*2 , ANNVER=1*0
$EOF~
!
|
", géiﬁdgg?g -PLT <«<<<<< FILE >>»>=>
[
PLOTCONTROL
SNAMES="""TYPErMAGN I TUDEe*"
SPECIAL
TYPES”"MAGNITUDE”
$EOF
; CONTROL FILES FOR #16
|
, ggﬁzﬁ%gLT «<<< FILE >>>»
i PLT WAVPAC.PLT/,CIRCLE.DAT
t
PLOTCONTROL

p2< >m=5J2APN°TS=1 "HIVERT=1 »LOVERT =*““1
FBEGINs-1.0,FEND=1.0

SNAVMESS - FYRlicyDATA-TPE  EDATE,GPL DATAFYLE

TITLENs25
SWITCHES
MULTIPLOTsI ,ENVIRNsS111

SPECIAL
titley-326TIKHOR="05, tikve:r="05, annver=*2

TYPEs”YDATA”
$EOF
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SAMPLE PLOTS #17, #18, AND #19
SCALE

PLTORA can scale data logarithmically. This can be ac-
complished by specifying the SPECIAL parameter SCALE. The
four available types of scaling are LINEAR, LOGX, LOGY, and
LOGLOG. When SCALE=MLINEAR"™ or when SCALE 1is not specified
both the *X» and "Y" axis are linear. When  SCALE="'LOGX"
the X-axis will be scaled logarithmically and the Y-axis
will be linear. Similarly, when SCALE=,LOGY”’, the Y-axis
will be scaled logarithmically and the X-axis will be scaled
linearly. And when SCALE=""LOGLOG" both the X-axis and
Y-axis will be scaled logarithmically.

Because of the inherent difference between a 1log and
linear axis, TIKHOR, TIKVER, ANNHOR, and ANNVER are handled
differently for a log axis than for a linear axis. These
parameters have a different meaning for each log-cycle(e.g.
.01 to .1, 10. to 100., 1. to 10.). To illustrate how to
use these parameters in the log case consider the following

example

Suppose
FBEGIN=.01, FEND=10.
TIKHOR=2.5, ANNHOR=5.0
SCALE ="1.0GX"

TIKHOR and ANNHOR have the following meaning:

For the log-cycle from .01 to .1, a tik mark will bDe
drawn every .025 units and an annotation will be drawn every

.05 units.
For the log-cycle from .1 to 1, a tik mark will Dbe

drawn every .25 units and an annotation will be drawn every
.5 unit.

For the log-cycle from 1.0 to 10.0, a tik mark will Dbe
drawn every 2.5 units and and annotation will be drawn every
5 units.

Notice that the tik interval for a log-cycle is equal
to TIKHOR times the lowest value of the that log cycle. And
similarly, the annotation interval for a log cycle is equal
to ANNHOR times the [lowest value of that log cycle. The
same applies to TIKVER, and ANNVER.

Plots 17,18,and 19 illustrate each type of scale. Plot
#17 is LOGY with LINEAR, Plot #18 is LOGX with LINEAR, and

Plot #19 1is LOGLOG with LINEAR.
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CONTROL FILES FOR #17

i

! LOGYCIRCL.. PLT <<<<< FILE >>>»
!

!

06-AUG-79
PLT LOGYCIRCL.PLT/,CIRCLE.DAT,SEMICIRCL.PLT/,CIRCLE.DAT

PLOTCONTROL
POINTS=512,PLOTS=1,HIVERT=1,LOVERT=.1

FBEGIN=-1.0,FEND=1.0

TNAMESr
"eEXAMPLE 17 SCALE -+ ,&DATE,&PL,DATAFILE, "TYPE =COMPLEX

SNAMESr” *SCALE=LOGY""
TITLEN=22

MULTIPLOT=11,ENVIRNsI11
SYMBOLS=2,4,2,2,4,4
SPECIAL

ANNHORr .1, TIKHOR=.02, TIKVER=.2,ANNVER=2
WI1=9.0,HT=4.5

TITLEX=3.0,TITLEY=1.5
SUBTIX=3.0,SUBTIY=2.75

TYPE="COMPLEX”

SCALE = ""LOGY”

AUXFILE="SEMICIRCL.PLT”

$EOF

!
! SEMICIRCL.PLT <<<<< FILE >>>>>
! 06-AUG-79

|

PLOTCONTROL

SNAMES="""SCALE=L INEARe®"

SPECIAL
ANNHOR=.2, TIKHOR=.05, TIKVER=.05,ANNVER=_2

SCALE=""LINEAR"
$EOF
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CONTROL FILES FOR #18

! LOGXCIRCL.. PLT «<<< FILE >>>>>

! 07-AUG-79
! PLT LOGXCIRCL.PLT/,CIRCLE.DAT,SEMICIRCL.PLT/,CIRCLE.DAT

PLOTCONTROL
POINTS=512,PLOTS=1,HIVERT=1,LOVERTs-1
FBEGIN=.1,FEND=1.0
TNAMESs””’EXAMPLE 18 SCALE®,&DATE,&PL,DATAFILE"
SNAMESs”””SCALE=LOGXe"

SUBLEN=80
TITLEN=25

SWITCHES
MULTIPLOTs11,ENVIRN=111
SYMBOLS=2,4,2,2,4,4

SPECIAL
ANNHOR=3.0, TIKHOR=.25, TIKVER=.02 ,ANNVER=_1
WI1=3.5,HT=7
TITLEX=4.25
SUBTIX=4_.25,SUBTIY=1.5
TYPES"'COMPLEX”

SCALE ="LOGX""
AUXFILE=""SEMICIRCL. PL.T"
$EOF

|

! SEMICIRCL.PLT «<<< FILE »>>>

! 06-AUG-79

PLOTCONTROL
SNAMES ="'7?SCAL .E=LINEAR ¢ "

SPECIAL
ANNHORs .2, TIKHOR=.05, TIKVER=.05,ANNVER=_2

SCALE="LINEAR"
$EOF



f

<r
(@]
uJ uJ
20
cC a. ‘l tJ
8 |L U *-«
>
oHBY 3
A=l O
_in (niu
— Or = « .9
EJ 1] J*ed tutu
CL uJ 3* 1L. ~J «J

B& . SS
XQCLCC Cr>«*

TnjTTHr="=

mi NT|

cn

0.6000.900

0.300



DETAILED EXAMPLES PAGE 2-27

CONTROL FILES FOR #1lg

'! géﬁkgg_l%spu «<<<« FILE >»>»>
] pLT PARLOGLOG.PLT/ ,PARABOLA.DAT _PARABOLA.PLT/.PARABOLA.DAT
PLOTCONTROL

POINTS=256, PLOTS"=1 , HIVERT=1000 , LOVERT=1

FBEGIN=1.,FEND=10
INAIMbL-."""seXAU=LOGLOG-LE ' «4DATE-SPL- " TYPECOMPLEX-

TITLEN=35
SWITCHES
MULTIPLOT=11,ENVIRN=111
SYMBOLS=2,4,2,2, ||

SPECIAL
???e=Sco,;pl ™ver=""tii<hor"-2’annhor=2

SCALE=""LOGLOG”
AUXFILEsS""PARABOLA.PLTM
$EOF

!

|

j gé?ﬁﬁgl—_éépl_-r «<<< FILE >»>»>

PLOTCONTROL

SNAMESr’?” SCALE=L INEARe"
SPECIAL
ANNHORr1.,TIKVER =10.
TIKHORs.1,ANNVER=100.
TYPE=,,COMPLEXM
SCALE=""LINEAR"

$EOF
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SCATTER PLOTS
SAMPLE PLOT #20

Plot #20 is an example of SCATTER PLOTS. Notice that
in the CONTROL FILE array SYMBOLS has 7 elements set to the
single value, 03050. By doing this all plots will be drawn
with the same centered symbol as disconnected points.

CONTROL FILE 20

!

! SCATTER.PLT «<<< FILE >>>»
! 06-SEP-79

! PLT SCATTER.PLT/,804_11_17_0000.X03

PLOTCONTROL

LOVERT=-50,HIVERT=MO

FBEGIN=-1.0,FEND=1.0

TNAMESr

""EXAMPLE 20 SCATTER PLOT&DA ,&PL ,"NUMBER OF PLOTS=7""
TITLEN=30
SWITCHES

ENVIRNs111

MULTIPLOT=!
SYMBOLS=03050,03050,03050,03050,03050,03050,03050
SPECIAL

éNNHORr.A,ANNVER=10.,TIKHOR=.05,TIKVER=5.

EOF
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SAMPLE PLOT 021
SUBPLOTS

PLTORA can extract subfiles from a large data file for
plotting. The PLOTCONTROL parameter PLTIND is the index
array specifying which subfiles are to be plotted. PLTIND
values must be in ascending order.

Also the PLOTCONTROL parameter TOTPLT must be set to
the total number of plots.

When given a data file which contains subfiles, the
PLOTCONTROL parameter POINTS, which must be a multiple of 32
data values, specifies the number of points within a sub-
file, and not the number of points contained in the data
file. Also, when PLTIND is not specified PLTORA will plot
all subfiles(provided it is given the PLOTCONTROL parameter,
PLOTS, which i1s the number of subfiles within the data file,
otherwise only the first subfile will be drawn).

A data file which contains subfiles has the same format
as an ordinary file, 1.e. a file header and the actual data
to be plotted. For example, the file 812020000.X03 which
has appeared in many previous examples can be consider a
file which contains two subfiles of 256 points if the foil-
lowing changes are made: 1) POINTS=256(instead of 512) and
2) PLOTS=2(instead of 1). Now if the following command line

PLT SIMPLE.PLT/,812020000.X03

is executed, two plots will be drawn iIn a separated plot_la-
yout. The first plot will consist of the Tirst 256 points

of the data file while the second plot will consist of the
last 256 points of the data file.

The following CONTROL FILE will plot the first, third,
and Ffifth subfiles from the file, 804280000.03 which con-
tains 28 subfiles.
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CONTROL FILE #21

SUBFILE. PLT «<<< FILE>>>>>

!
!
! PLT SUBFILE.PLT/,804280000.03
! 06-AUG-79

PLOTCONTROL
LOVERT=-50.,HIVERT=40
PLTINDr1,3,5,TOTPLT=3
TNAMESr"'"EXAMPLE 21  SUBPLOTS®,&DATE,&PL, "SUBPLOTS 1,3,57"
SNAMES=""POINTS"
SWITCHES
ENVIRN=111
SPECIAL
QNISIHORsl -0,ANNVER=10.,TIKHORYr .25, TIKVER=5.
EOF



30.0
EXAMPLE 21  SUBPLOTS
£DATE=15-0CT-79
4PLTVERSION=1.2
SUBPLOTS 1,3,5
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TEXT FORMATTING FUNCTIONS

The fTollowing discussion describes an additional set of
special symbols which are useful for performing a category
of text formatting(TF). The functions currently handled are
letter size, carriage vreturn, linefeed, the insertion of
spaces, tabs, and returning the cursor to the home location.
These functions are implemented using a one or two character
name preceded by the ampersand("&")

Letter size is specified by ¢&LS  where _ is single
digit number between | and 9. The default size corresponds
to 4. Therefore &L.S8 would double the regular size and &LS2
would cut 1t in half. When &LS_ appears in TNAMES, only the
title is affected, and similarly when &LS  appears in
SNAMES, only the subtitles are affected.

A single carriage return can be produced by &CR. This
will cause the next phrase or string in TNAMES or SNAMES to
start on the next line defined relative to the current
letter size. Multiple carriage returns can be produced by
&R_ where _ is a one or two digit positive integer value
specifying the number to be performed. When a &CRO appears
anywhere in TNAMES it causes the subtitles to begin at the
location where TNAMES left the cursor(otherwise the subti-
tles will begin on the next line).

Linefeeds can be produced by a &LF where _ is a one or
two digit nonzero integer value. &LF1(or simply &LF)
would cause the cursor to move vertically downward one half
line defined relative to the current Iletter size.
Similarly, a &LF-1 would cause the cursor to move vertically
upward one half line. Multiple linefeeds have a correspond-
ing effect, for example, a &LF10 would move the cursor vert-
ically downward 5 lines while a &LF-10 would move the cursor
vertically upward 5 lines.

Spacing between phrases or strings can be produced by
specifying &SP_ where _ is a one or two digit integer value

specifying the desired number of spaces. The size of the
spaces inserted are relative to the current letter size.

Tabulation to a specified column can be perform by
specifying &TB_ where _ allows for a one or two digit iIn-
teger value specifying the desired column. Tabulation can
be performed relative to either the right or left vertical
axis of the BOX of the plot. A positive tabulation is meas-
ured relative to the Ileft vertical axis iIn the positive
X-direction, while a negative tabulation is measured rela-
tive to the right vertical axis iIn the negative X direction.
A change in letter size has no effect on tabulation, ten
tabs is always equivalent to one inch.
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The location of the cursor can be returned to the home
location(i.e. the location where the first character of the
title is drawn) by specifying a AH in TNAMES. The home lo-
cation 1is defined to be in column 5 in the third line from
the top of the BQX(i.e. the default [TITLEX,TITLEY]).

The following two examples will demonstrate the capa-
bility of PLTORA to handle text formatting.
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SAMPLE PLOT #22
TEXT FORMATTING FUNCTIONS

The fTollowing CONTROL FILE demonstrates how to perform
a carriage return, to change the letter size, to insert
spaces within text, and to create subscripted and super-
~ri??od teXxt by the use of the Infeed and letter size.
The &CR causes the current line to be terminated, so that
the next phrase or string will appear on the next line. For
example, the 4CR after the string "TEXT FORMATTING® causes
f t0 be Put on the next line. The &LS3 causes words
alter this special symbol to assume letter size 3. The &SP9
°?P?rTMr? 3?witi?2nl spaces to be inserted before the word
SPACING . The &CRO causes the subtitles to begin at the
location where TNAMES left the cursor(thus it defeats the
default carriage return),
v *T° Ei1Ot a subscripted or superscripted text, the appro-
priate TF symbols must appear in TNAMES or SNAMES. For ex-
tladrs the formula for watern « 0, in the title,

iNAMho should appear as
TNAMES="""H",&LS2,&LF1,"2" ,&LF-1,&LS","0""

____The__Tfirst SNAMES n
CONTHRDL ETLE will roduceSS{HQme %?mulgffortwgterfOIIgwtﬂg

second assignment will Rroduce the nominal equatlon of the
iIs A*(F-B -1.0). tne

curve plotted, that
SAMPLE PLOT #22

TF1.PLT «<<< FILE >>>>>
03-AUG-79

| PLT TF1.PLT/,VAR.DAT

PLOTCONTROL

LOVERT=-1.,HIVERT=1.

LOVERT=-60. ,HIVERT=10.

FBEGIN=-.4,FEND=.4
™MAel:"Jer?:emSpPEEOF", , " TEXT «>«H*TTINO" ,4CR.*D*,*Pt. .

TNAMESr*'4SP9, "SPACING” ,&H,&TB45,&CRO™
SNAMESr" "WAfER = H",&LS2,&LF1,"2",&LF-1 &1S4 *0* jtrR *

swmHEr "EQUATION: **t*r-B>1

ENVIRNs111
SYMBOLS=01100

SPECIAL
ANNHOR=. 1,ANNVER=5.,TIKHOR= .05, TIKVER=1

$EOF
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PLOT #23
TEXT FORMATTNG FUNCTIONS

The following CONTROL FILE demonstrates a method to
perform tabulation. Here the &TB_ symbol 1is being used to

separate the variable names "R2", and “EQW®, *W* and ’DEL"
which are assigned to 4 different columns. Specifically, R2

begins in column 5(the default left title margin), *EQW" be-
gins in column 20, 'W* in column -30, and °DEL" in column

-15.

The effect of the &LF symbol is demonstrated more ex-
plicitly by the second TNAMES assignment which causes two
line feed operations.

SAMPLE PLOT #23

i

l TF2_PLT <<<<< FILE >>>>>

! 03-AUG-79

! PLT TF2_.PLT/,812 0000.X03,02,13,18
I (11

PLOTCONTROL

POINTS=512

FBEGINr-5. ,FEND=5.
TNAMESr"'"EXAMPLE 237, "TEXT FORMATTING",&CR,&DA,&PL,"

TNAMES=""&CR 3, "EXAMPLE" ,&LF2, "OF" ,&LF2, "LINEFEED" ,&CR10"
SNAMES="R2,&TB20,EQW, &TB-30,&SY ,W,&TB-15,DEL"
SWITCHES
ENVIRN=111
MULTIPLOTs!
SPECIAL
éﬂgHORr-S,TIKHOR=-05,TIKVER=2-5,ANNVER=10-0
EOF
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APPENDIX

PLTORA NAMSET PARAMETERS

The following is a list of parameters which specify
features of the curves and plot environment. They are or-
ganized into categories which are arbitrary but perhaps use-
ful. They further fall 1iInto categories of ’GROUP®" which
perhaps 1is less useful, but necessary when using PLTORA.
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CURVE SPECIFICATION
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SPECIAL FEATURES
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ENVIRONMENT CONTROL
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SPECIAL SYMBOLS

fc

IH

43

43

»H

S

4>
orH

CHl

bO

erH
43

orH

y-N

2)

>SS

rH
C

co

orH

8 0 08~X2833 X85wxng. Sox 0=0,

Som

Cth
03

to
*H

bd

c

orH

X

43

to

x

o

o

to i

o C

X c d

=18 (e ]
*rH

43 rH 4>

X O *H

0) O 00

c O 8.

D 43

X- o 10

O Cc E T3

tm O O

ijj -h x: o
O b

COrH 43 C

o) X§ -H

o rH

.

EX-P (0 CVJ

© o 3 }

c 1)

0 L2

43 e E

&R 9w

Q% b

H CL CL cL

ccC £

PAGE A-8



INDEX

&BRAGG o, 2-3
&CR . 2-31, 2-33
&DATE 2-3

&H . 2-32

&LF ., 2-31, 2-33
&Ls . . . 1 2-31, 2-33
&PLTVERSION' . 2-3

&SP . . 2-31, 2-33
&TB 2-31, 2-33
ANNHOR . . . 2-8, 2-24
ANNOTATIONS ' . 1-2, 2-8
ANNVER . 2-8, 2-24
AUXFILE 2-14
AXES,COLOR @ 2-16

BOX . 28

BRAGG FREQUENCY 2-3, 2-10
CARRIAGE RETURN 2-31, 2-33

COLOR 2-15
COMPLEX DATA 2-21

COP ... 11
CTHORI . . 211
CTVERT 211
DASHED LINE . 2-15, 2-18
DATE 2-3
ENVIRN 2-8
FBEGIN 2-5

FEND . . . 2-5
FIDUCIARIES . 2-10
FILE,CONTROL 1-2
FILE,DATA 1-2
FILE,HEADER . 1-2
FILE,INPUT  1-1
FILE, TYPE 1-1
GENSEQ 1-6
GROUP . . 12
GROUP NAMES 1-4
HIGHSFREQ . 2-3
HIGHSFREQ. . 2-10
HIHORI 1-5, 2-5
HIVERT 1-5, 2-4

HOME LOCATION 2-31
HORIZONTAL REFERENCE AXIS 2-8
HT. e ... 2.12, 2-21
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IMAGINARY DATA 2-21
IOPACK LIBRARY 1-1

LABEL STRING 2-2, 2-14

LETTER SIZE . 2-31, 2-33

LINE WIDTH . 2-15

LINEAR . . . 2-24 _

LINEFEED . . 2-31, 2-34 *©°

LOGLOG . . . 2-24

LOGX 2

LOGY . 2

LOHORI . . . 1

LONG NAME . 1
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LOWSFREQ = . 2
2
2
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ar fi"
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PLTIND . . 2-29

PLTVERSION 2-3

PMARG . . 2-12

POINTS . . 2-21, 2-29

REAL DATA . 2-21
REFERENCE AXES 2-11

SCALE . . . 2-24
SCATTER PLOT 2-28

SMAX - - . . 2-7

SNAMES . . .2-2, 2-3
SPACING 2-33
SPECIAL . . 1-2, 1-4
SPLINE FIT . 2-16, 2-19
SRI - - == 12, 1-4
SSPTC . . . 2-15, 2-16
SUBLEN ... 2-4
SUBPLOTS . . 2-29
SUBSCRIPTS . 2-33
SUBTITLE . . 2-2, 2-3
SUBTIX ... 2-4, 221
SUBTIY . . .2-4, 2291
SUPERSCRIPTS 2-33
SWITCHES 1-2, 1-4

SYMBOLS » 2-16, 2-17, 2-18, 2-20,

2-15
TABULATION . 2-31, 2-34
TEXT FORMATTING FUNCTIONS 2-31, 2-33 2-34
TIK MARKS . 2-8
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TIKHOR | -8, 2-24
TIKVER 2-8, 2-24
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