EINOESYS

Plot

User’s Guide
and
Reference
Manual

Plot Version 1.2 Mac/1.3 Win
RE S EARCH M y 1999 Edition
' SYSTE MS rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
LLC and its Licensors. All Rights Reserved.

oooooooooooooooo



Restricted Rights Notice

The IDL® software program and the accompanying procedures, functions, and doc-
umentation described herein are sold under license agreement. Their use, duplica-
tion, and disclosure are subject to the restrictions stated in the license agreement.
Research Systems, Inc. reserves the right to make changes to this document at any
time and without notice.

Limitation of Warranty

Research Systems, Inc. makes no warranties, either express or implied, as to any
matter not expressly set forth in the license agreement, including without limitation
the condition of the software, merchantability, or fithess for any particular purpose.

Research Systems, Inc. shall not be liable for any direct, consequential, or other
damages suffered by the Licensee or any others resulting from use of the IDL soft-
ware package or its documentation.

Permission to Reproduce this Manual

If you are a licensed user of this product, Research Systems, Inc. grants you a lim-
ited, nontransferable license to reproduce this particular document provided such
copies are for your use only and are not sold or distributed to third parties. All such
copies must contain the title page and this notice page in their entirety.

Acknowledgments

Fortner Software and its logo are trademarks of Fortner Software LLC

Plot, Noesys, Transform, T3D and the HDF Browser are trademarks of Fortner
Software LLC

Copyright Notice and Statement for NCSA Hierarchical Data Format (HDF) Soft-
ware Library and Utilities. Copyright 1988-1998 The Board of Trustees of the Uni-
versity of lllinois. All rights reserved.

Contributors: National Center for Supercomputing Applications (NCSA) at the Univer-
sity of Illinois, Fortner Software, Unidata Program Center (netCDF), The Independent
JPEG Group (JPEG), Jean-loup Gailly and Mark Adler (gzip), and Digital Equipment
Corporation (DEC).

[ 4 ) Research Systems, Inc. documentation is printed on recycled paper. Our paper has a minimum
t’ 20% post-consumer waste content and meets all EPA guidelines.



Redistribution and use in source and binary forms, with or without modification, are
permitted for any purpose (including commercial purposes) provided that the following
conditions are met:

« Redistributions of source code must retain the above copyright notice, this list of
conditions, and the following disclaimer.

« Redistributions in binary form must reproduce the above copyright notice, this list
of conditions, and the following disclaimer in the documentation and/or materials
provided with the distribution.

« In addition, redistributions of modified forms of the source or binary code must
carry prominent notices stating that the original code was changed and the date of
the change.

« All publications or advertising materials mentioning features or use of this software
must acknowledge that it was developed by the National Center for Supercomput-
ing Applications at the University of lllinois, and credit the Contributors.

« Neither the name of the University nor the names of the Contributors may be used
to endorse or promote products derived from this software without specific prior
written permission from the University or the Contributors.

DISCLAIMER: THIS SOFTWARE IS PROVIDED BY THE UNIVERSITY AND

THE CONTRIBUTORS "AS IS" WITH NO WARRANTY OF ANY KIND, EITHER
EXPRESSED OR IMPLIED. In no event shall the University or the Contributors be lia-
ble for any damages suffered by the users arising out of the use of this software, even if
advised of the possibility of such damage.

Portions of the import code are Copyright © 1991 Silicon Graphics, Inc. Permis-
sion to use, copy, modify, distribute, and sell this software and its documentation
for any purpose is hereby granted without fee, provided that (i) the above copyright
notices and this permission notice appear in all copies of the software and related
documentation, and (ii) the name of Silicon Graphics may not be used in any adver-
tising or publicity relating to the software without the specific, prior written permis-
sion of Silicon Graphics.

THE SOFTWARE IS PROVIDED “AS-1S” AND WITHOUT WARRANTY OF ANY KIND,
EXPRESS, IMPLIED OR OTHERWISE, INCLUDING WITHOUT LIMITATION, ANY WAR-
RANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

IN NO EVENT SHALL SILICON GRAPHICS BE LIABLE FOR ANY SPECIAL, INCIDEN-
TAL, INDIRECT OR CONSEQUENTIAL DAMAGES OF ANY KIND, OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER OR
NOT ADVISED OF THE POSSIBILITY OF DAMAGE, AND ON ANY THEORY OF LIABIL-
ITY, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF
THIS SOFTWARE.

Other trademarks and registered trademarks are the property of the respective
trademark holders.






Ccontents

Part I: Introduction

Chapter 1:

VAV [o10] 1 1 1< TR 13
(24 (0] Y £3 20 10 TR 15
Getting Started With PIQL.........coooiiiii e 16

Part Il: Tours

Chapter 2:

SIMPIe LN PIOLS .. 21
A SIMPIE LINE PlOt.....oiiiii e 22
A\ o] =T o To o] Q=1 (o1 U1 F= 11 o] 1R UOUR 36

Noesys User’s Guide and Reference Manual 5



Chapter 3:

DOUDIE-Y PIOLS oo 41
Reading @ Data File............uuiiiiiiiiiieee e 42
Creating @ DOUDIE-Y PlOt.......uuiii e 44
Changing the Plot APPEAraNCE........cciiiiiiiiiii it 48
Adding Text ANNOLALIONS...........ccoiiiiieiiiiies e e e e e e e e e eees 51
Creating and USING MaCIOS........uuuuuuuiiiiiiieeeeeeeeeeeeeeeeeasaiinsss s e s s e e e eeeeaeeeeeeennnnnn 54
Chapter 4:

Analytic LiINe PIOIS ... 57
Plotting SINE, COSINE CUINVES ......iiiiiieeeeeeee ettt e e e e e e e e e e e e e eeeeeennae s 58
ParametriC PIOTS.........ooeeeieiiiiiieies et e e e e e e e 62
Updating CalCUIatiONS......coiiiiii et e e e 65
Chapter 5:

(0] (o] RS Tor= 11 (=] g = (0] 1S 67
Reading @ TeXt FIle..... oo r e 68
Creating a Scatter PlOL........ccooi i 70
Synchronizing Plot and Data............ceeeuuuiiiiiiiiiiie e 75

Part Ill: Reference Manual

Chapter 6:

The Data WINAOW .....uveiiiiiiiieiiiii et 79
Entering Data Manually............cooorrriiiiiiiiire e 80
Moving Around in the Data WINAOW.............uuuuiiiiiiiiiiiiiieeeeeeeeeeeeee 81
SEIECHING DATA. ...ttt e e e e e e e e e e e e e 83
Copying and Pasting Dat@...........uuuuuuuiiiiiiieeeeeeeeeeeeeeeeeiiiire e e e e e e eeeeeeeeees 86
Editing Data WIindow COIUMNS.......cooiiiiiiiiiic e 87
Data SPECIfICALIONS. .....ccii i e e e e e e e e e e e e aaaaaaan 90
Using the NotebooK WINAOW........cccooei i 91
Changing the Font in the Data WiNdQW..............ueeeeiiiiiiiineeeeeeneeeieieeeee 92

Contents Noesys User's Guide and Reference Manual



Chapter 7:

Opening and IMporting FileS ... 93
Importing Text ColumMN Data.........ccuuuiiiiiiiiiiiieeeeee s 94
Importing Binary Column FIleS............iiiiiiiii e 97
Importing NoN-Column Data........coooeviiiiiiiii e 99
USING VIEW FllE.. oot e e e e e e e 101
Importing Multiple-Record Files (WINAOWS)..........ccovvvvviieeeeiiiiiieeee e 102
Chapter 8:

The Plot WINAOW .....cooiieeeeie e 103
RESIZING PIOTS.....ciiiiiiiiieiie e 105
SYNCRIONIZE. ... e e e e e e e e e e e e 108
Copy and Paste Plots (Power Macintosh)...........ccoooviiiiiiiiiiiiiiiieeeeeeee 110
Chapter 9:

Creating PIOLS .ovuiiiie e 111

THE GallEIY ..o e 112
Select X,Y PairS DIalOg......ccccuuiiiiiiiiiiiiiiiieiee e a e 116
Chapter 10:

AXeS, Labels, and GridS ..o 119

AXIS LADEIS DiIBIOG. .. uutteeiiiiiiiiiiiiiiee e 120
Chapter 11:

[T T d (o) 125

= L1 (o I = 1 oo PSSR 126
Chapter 12:

Text, Legends, and Curve Fitting  ....cccooveeeiiiviiiiiii e 133
AAAING TEXE ittt e e e e e e e e e e e e e e e e e e e e e e aaaeeeeas 134
Using the Text Formatting LanguUage.........cceuuvuueruriiiiniieeeeeeeeeeeeeeeeeeevnnnins 136
Creating LEJGENGS.......ciiiieiiii e e et e e e e e e e et e e e e eara e e e aene 143
(@10 V= 11 T SRR 144

Noesys User’s Guide and Reference Manual Contents



Chapter 13:

10T o [ T = [0 £ 151

2 1= 11T TP PPPPPRPPP 152
Chapter 14:

(1S [T T 1Y/ = od o PP 161

The NOteDOOK WINUOW........oiiiieiee e 162
Executing Macro Commands in the NotebooK..........ccccceeveiiiiiiiiiiicciii, 165
Function Macro COMMANAS.........cuuiiieiiiiiiiiieee e e et e e e rb e 174
Subroutine Macro CoOmMMANAS.......cccoeiiiiiiiiieeeeiiie e e e err e 182
Reserved Variable Macro Commands...........ccoeuiiiiieiiieiiiiie e 184
(011 11 (0] o ¢ T 1Y, F= Tox 0 1 S PP RPPPRPR: 185

Chapter 15:

MaCIo REfEIENCE ...oveiecieie e 193

MathematiCal FUNCLIONS.......couuuiieii et e eaans 194
Data Manipulation FUNCLONS..........coiiiiiiiiiceeeiiis et eeeanes 196
Fast Fourier TranSfOrMS..........oii i 198
Macro Subroutines REfEreNCe........coveviiiiiiii e 200
Macro VariableS REfEIENCE........uu i 207

Chapter 16:

111 T 221
Printing in Plot for WINAOWS........cooiii e 222
Printing in Plot for Power MacintoSh..............uuuuiiiiiiniieeeeeeeeeei e 227
Chapter 17:

Data Exchange and File EXPOrt .......cccooviviiiiiiiiiiiiiieeeeeeeeeviinn, 231

(©70] o)V 0] 1 0] 1 4 F= T 0 £SO UPSPPIN 232
Paste COMMEANAS.......cciiiiiiiie et e s e e e e e et e e e e e e et e e e e s eesbaeaeeeeees 234
[ q 010 o T 1= PSR 236

Contents Noesys User's Guide and Reference Manual



Part IV: Appendices

Appendix A:

g (0 Y = 0 P 241

1 L= = o U USRS 242
L1001V = 1 P PPURUPRRR 24:
DAt IMENUL....eee ettt e e e e e e e e e et e e e e e e e e en e e eenaaaees 245
(€= T 0] o T 1Y/ = 1 T PP 246
Format Menu (Power MacintoSh).........cccoooeeiiiiiiiiiiiiiiee e 247
IMACTOS MEINUL ...t e e e e e e e e e e e n e e e e e e nnnnnes 248
WINAOWS IMEBNUL.....cceieieeeeieieeteee e e e e e e e et e ettt r s e e e e e e e e e e e eeeeeeeeennnsnnnnnen s 249
HEID IMIBINU .. e e e e e e e e e e e e e e e 25C
Appendix B:

Startup Macros and Preferences .....ccccccvvveviiiiiiiieeeeeceeiiieen, 251
Creating @ StartuUp IMaCTO.... ...t 252
Preferences... Command (WINAOWS).........ccuuuiiiiiiiiiiiiii et e e 253
Appendix C:

About the HDF Libraries ..o 255
Appendix D:

APPIEEVENLS oo 259

Using AppleEvents to Control PIOL............ccooiiiiiii e 260
...................................................................................................... 263

Noesys User’s Guide and Reference Manual Contents



10

Contents Noesys User's Guide and Reference Manual



Part I: Introduction






Chapter 1.

Welcome

Welcome to Plot. Whether you are a scientist, engineer, or anyone with a large
amount of data, Plot will help you plot your data quickly and conveniently.

Plot is unique among plotting packages in that it can import and work with enormous
datasets. You can put a million numbers in a column if you have that much memory
(4 bytes is required for each number). Plot organizes data into columns of floating
point numbers. The spreadsheet-like data window lets you have up to 32,000 col-
umns. The number of rows is limited only by your system's memory.

Plot can read ASCII files where columns are delimited by spaces, tabs, or non-
numeric punctuation. Plot also reads non-column files, such as arrays saved in Tran:
form, and places them in the spreadsheet as if they were column files.

Plot Part 1: Introduction 13
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Hour Temp(F)
o1 1537
0z 13.88
0z Zn.1n
ik 20,89
05 22,93
0 24.30
oy 27.62
0s 27.07
05 30,28
1n 3E.05
11 3E.86
1z 30,32
1z 28 .63
14 20021
15 28,54
15 30.41
17 28 .25
15 28,12
19 26 .68
20 24 .52
21 2B .23

Figure 1-1: Data Organized into Columns

Plot lets you create line, double-y, scatter, number scatter, and error bar plots by sim-
ply selecting from the plot gallery. You may also "build" advanced plots in layers,
selecting X,Y plot pairs and assigning the desired attributes for each.

The binary file format used for all Fortner Software LLC's software is the Hierarchi-

cal Data File (HDF) format, a public-domain standard format for the storage of scien-
tific data and ancillary information. It is an object-oriented format capable of storing
many different kinds of data in one file. Plot uses HDF Vset to save column data files.
HDF Vset is discussed in Appendix C.

Plot uses a macro language that allows you to save scripts to automate data
import/export and plotting tasks. Because Plot supports a text formatting language,
you can even control text formatting with macros. Plot for Power Macintosh also lets
you send macro scripts to Plot from other programs using AppleEvents.

Plot Part 1: Introduction
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Plot Lets You...

* Import extremely large data sets—the number of rows is limited only by system
memory

» Display data in a spreadsheet-like data window
* Enter and apply formulas in the data window

» Generate line, scatter, double-Y and error bar plots from an easy-to-use plot gal-
lery

e Apply built-in functions

« Build advanced plots applying different attributes to different X,Y pairs in layers
e Save macro scripts of plots and apply them to other data

e Set axis data range, label range, labels, and numeric format

* Add tick marks and grid lines

« Edit lines and symbols

* Add error bars

» Create and edit text labels and legends; control text using text formatting lan-
guage

» Do curve fitting
» Export data as ASCII text files
* Print plots to any Windows- or Macintosh-compatible printer

e Save or copy plot images for use in presentation programs

Plot Part 1: Introduction Plot Lets You...



16 Chapter 1: Welcome
Getting Started with Plot

This section describes how to install and upgrade Plot.
Installing Plot

Plot is installed with Noesys from the Noesys CD-ROM. For more information, see
Installation Guide for Windows and Macintositluded with your Noesys CD-ROM.

Upgrading Plot (Windows)

When upgrading Plot, an additional step is recommended. Besides performing the
normal installation mentioned above, we recommend you import the preferences set-
tings and custom macros from your previous version of Plot. Importing preferences
settings and custom macros enables you to upgrade Plot and retain this information.

Note

If you decide not to import the preferences settings and custom macros, the new
version of Plot will use factory default settings.

To import these settings, start the upgrade version of Plot. Once the upgrade version
of Plot is running, follow the procedures below:

1. SelectPreferencesfrom the Edit menu.
2. Select thémport button from the Preferences Settings window.

3. Inthe Import Preferences window, change the directory to where the previous
version of Plot can be found.

4. If the previous version of Plot is from Spyglass, select the file ‘Prefs.spy.’ If the
previous version of Plot is from Fortner Software, select the file ‘Prefs.frl.’

5. SelecOpen.

After step 3, you will be prompted if you would like to import your custom macros.
By selecting yes, all of your custom macros from the previous version of Plot will be
transferred to the new version of Plot.

Getting Started with Plot Plot Part 1: Introduction
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Updating Custom Macros (Power Macintosh)

The preference file for storing custom macros has changed with the upgraded version
of Plot. The old preference file is called ‘Spyglass Settings’ and it stores custom mac-
ros from Spyglass Plot. The new preference file is ‘Plot Prefs’ and is located in the

Preferences:Fortner Software folder. This file stores Plot custom macros separately.

To copy the custom macros from the old Spyglass tools (Plot and Transform) into the
upgraded tools, simply follow the steps below. The file ‘Spyglass Settings’ can be
read by the new tools and therefore, following these steps will avoid the tedious task
of exporting the custom macros to text files, then reading them back in.

Warning

These steps must be performed before creating any new custom macros, otherwise
the new macros will be replaced.

1. Create a folder called ‘Fortner Software’ inside the Preferences folder of the Sys-
tem Folder.

2. Drag the ‘Spyglass Settings’ file (which is located inside the Preferences folder)
into the ‘Fortner Software’ folder.

3. Rename the ‘Spyglass Settings’ file to ‘Plot Prefs’.

Note
To copy both sets of custom macros into the new VDA tools, simply duplicate the
‘Spyglass Settings’ file (after it is placed in the ‘Fortner Software’ folder) and
rename them to ‘Plot Prefs’ and ‘Transform Prefs’.

Plot Part 1: Introduction Getting Started with Plot
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Chapter 2:

Simple Line Plots

After installing Plot according to the directions in Chapter 1, double-click the Plot
icon (Power Macintosh) or seleetot from the Program Menu (Windows) to start the

program.)

Figure 2-1: Plot Icon

The first time you open Plot, you will be prompted for your name, organization, and
registration number. Enter these and cliik.

Plot Part 2: Tours 21
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A Simple Line Plot

This chapter will briefly introduce you to most of the major features of Plot. Here you
will enter a series of numbers in the data window, plot the data, do a curve fit, and
change the appearance of the plot.

The Data Window

A new data window is created each time Plot is started. To open a new data window,
choose\ew from the File menu. A Plot data window consists of a series of named
columns which are, by default, Columnl, Column2, and so on. Cli€kohmmn1,

then entey for the column name and prdsster.

Now, with the cursor in the first cell of the same column, enter a number between 1
and 10. PresBnter and enter a series of numbers between 1 and 10 in the column.
Your data window should now look similar to the figure below.

| v | Columna | Column3 |ﬂ
1 1
Z 3
3 Z
4 5
5 4
& &
7 3
g g
9 9

i0 7 LI

A oY

Figure 2-2: New Data Window
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Selecting Columns

Next choosésallery from the Graph menu, and then selkte on the Gallery hier-
archical menu to generate a line plot.

Galey
Mew Test 3 Double-v
Scath

Edt it S

) Mumber Scatter
it Ties. Ernor Bars
Editses...
Sumchronize

[Ereate [Leqend
[Eumve Fit..

Figure 2-3: Gallery Menu

Now in the Select X,Y Pairs dialog, you can select which columns you wish to plot.
Here selecRow Numbersas the X column anglas the Y column, as shown in the
figure below.

Select XY Pairs [ %]

Line Plat

ks

Fow MNumbers
Cancel

Figure 2-4: Select X, Y Pairs Dialog

Click onOK, and a simple line plot will appear.

Plot Part 2: Tours A Simple Line Plot
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[& Untitled. plot1 [_ (O[]
=
v w3 Row Numbers
10
8 —
5 —
B 4
4 -
2 -
o T T T T
u} 2 4 ] g8 10
Row MNuwbers i
i o

Figure 2-5: Plot Window

Curve Fit

Next we will do a simple linear curve fit on this data. Seletve Fit...... from the
Graph menu in the Plot window. In the Curve Fit dialog, make suréithedr is
selected. Then click oBalculate to generate a curve fit equation, which will be dis-
played in the box in the lower half of the dialog.

A Simple Line Plot Plot Part 2: Tours
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#.7 Pairg Close |
= Palynamial
¢~ Exponential Blat
& Linear Hotebookl
HName I_l,l_fit
= 0739394 ® series(10] + 0.733333 ;I Ealculate
Correlation = 0.709167

Figure 2-6: Curve Fit Dialog

The curve fit equation is used to create a column of values. These values are then
plotted to display the curve fit. Click tiiot button to plot the curve fit equation.
Then choos€lose (Windows) orOK (Macintosh) to return to the plot window.

[& Untitled. plot1 M= E3

-

¥ vs Row Numbers —
10

Row Nuwbers hd

K1 4

Figure 2-7: Plot Window with Curve Fit
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Curve Fit Data Column

Now bring the data window to the front. You can do this either by clicking on its title
bar or by selectingntitled from the Windows menu. Note how the data used to gen-
erate the curve fit is stored in a new column, called y_fit.

[ untitled [_ O] x]
| Vv I v fit | CDlu.mnSﬂ

oflwlo|[-dfom|[n|k|w|m]
IR A AR RN

[

N

Figure 2-8: Data Window with Curve Fit

Plot Appearance

Next we change the plot’s appearance by modifying its text fonts and sizes, labels,
and lines.

Changing the Text

Begin by bringing the plot window back to the front. Cho&ssect Allfrom the Edit
menu, then sele€ont... from the Edit menu (Windows) or choose the fonts and
styles from the Format menu (Power Macintosh). For this example, gefiattfont,
Regular/Plain style, andL2 points. Note that in Windows, a sample of the font with
the selected attributes is displayed in the Sample box. Okcko save your
changes. All text should now be displayed using the new font.

Next, we’'ll change just the plot title, ‘'y vs Row Numbers’. Click on the title to select
it. Then selecFont... from the Edit menu (Windows) or Format menu (Power Macin-
tosh). Change the font size 1d point. Click onOK to save the change. You can also
change the axes labels, 'y’ and ‘Row Numbers’ text the same way.

A Simple Line Plot Plot Part 2: Tours
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To change the text itself, double-click on any of the text items to open the Edit Text
dialog (or seleckdit Text... from the Graph menu).

Edit Text [ %]
Sample Plat ;I
Cancel |
1 _>l_I |
Diraw
Flain | Italic | Superscript |
Bold | Underline | Subscript | FEont... |

Figure 2-9: Edit Text Dialog

For now, enter a new title for the plot (here ‘Sample Plot’) and @i¢kto update.
Your plot should now resemble the following figure.

[ Untitled_plot1 [_ O[]
Sample Plot 4
10 _I
8 —
6 —
4 —
2 —
u | | | T
0 2 4 5 3 10
Raw Mumbers -
Al ol

Figure 2-10: Plot Window with Text Changes
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Moving and Resizing the Plot

To move the plot, click and hold anywhere within the plot boundaries and drag the
plot to the desired location. To interactively resize the plot, click once within the plot
boundaries to select it. In Windows, solid black resize boxes will appear at each cor-
ner and on each side of the plot; grab one of the resize boxes and drag to resize the
plot. In Power Macintosh, click the box in the lower right corner and drag the window
to a new size.

[& Untitled. plot1 M= E3
Sample Plot 2l
10 = J
B —t
6 -
= =
4 —t
2 -
a I I - I
0 2 4 B 8
Row Numbers -
2| H 4

Figure 2-11: Resizing a Plot

Changing the Axes
Next click anywhere on the horizontal axis of the plot to select it separately from the

plot itself. Then seledidit Axis... from the Graph menu. (Alternatively, you can
double-click on the axis.)

A Simple Line Plot Plot Part 2: Tours
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Axis Labels [ %]
Agis |><1 = l oK

Minirnum I awirnum
Cancel
[ata Range 1 10

PFlat Bounds EI & Increment © Intervals Draw

Luis Labels |U | |'ID | |‘I | |‘ID

FlEl

Major Ticks per Label
™ Auto Range Calculation =
Minor Ticks per kajor
Scale: & Linear ¢ Log
Tickmarks... | FEont...
Label Format |m¢ VI

Figure 2-12: Axis Labels Dialog

In the Axis Labels dialog, the Plot Bounds fields set the data range of the plot. The
Axis Labels fields set the range of the plot that will be labeled. These are usually, but
not always, the same as the Plot Bounds fields. The Increment and Intervals fields are
used to determine how many labels are displayed.

In Windows, select thincrement (as opposed to Intervals) radio button; in Power
Macintosh, click the double arrow once to signify that you wish to specify an Incre-
ment value (as opposed to an Intervals value).

Enterl as the increment value.

Note
Auto Range Calculation must be deselected before Increment can be selected.

Next enterl for the Minor Ticks per Major field. Your dialog should look identical to
the one shown above.

The Axis list (in the upper left corner of the dialog in Windows; in the upper right
hand corner of the dialog in Macintosh) is used to switch between axes. Open the
Axis list and select th¥1 axis. Make the same changes for this axis as you did for
the X1 axis (Increment of 1, Minor Ticks per Major of 1). ChooseQie button to
apply these settings. The resulting plot should look similar to the figure below.

Plot Part 2: Tours A Simple Line Plot
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Sample Plot 2l
10 [ |
9
a
7
5
= 5
4
3
2
[
o T T T T T T T T ‘
o1 2 3 4 5 B 7 8 2 10
Row Numbers -
I A

Figure 2-13: Plot window with New Axes

Changing the Lines, Styles, and Colors

Select the plot by clicking within its boundaries then sddelit Plot... from the

Graph menu (alternatively, you can double-click on the plot). You will see the Edit
Plot dialog shown in the figure below, where you can change the attributes of each
line in the plot.
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Edit Plot [ %]
/\/\/ Cancel
Lines... | Lolors... |
Diraw |
Add... | Delete | iymbols...l Extraz... |

Figure 2-14: Edit Plot dialog

The Pairs list shows you all of the X,Y data pairs that are available for the current
plot. The Style/preview box shows you how the selected X,Y pair will be plotted. The
Lines..., Symbols..., Colors..., and Extras... buttons let you change the way the
selected X,Y pair is plotted. The Add... and Delete buttons at the bottom of the dialog
let you add and delete X,Y pairs to the plot.

With the ‘Row Numbers,y’ X,Y pair selected, click thmes... button. SelecNone
as the Style, then cliokRK. Note that the Style/preview box reflects the change.

Lines [ %]
Fow Mumbers, v
Cancel |
PBreview |

Long D‘ﬁhes

Figure 2-15: Lines dialog
Next, click theSymbols...button and sele®@raw as the symbol type. Open the

Draw list and seled€ircle (on Power Macintosh this is the open circle symbol which
is the 6th symbol from the left). Cli€BK to close the Symbols dialog.

Plot Part 2: Tours A Simple Line Plot
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Symbols =]
Fiow Mumbers, Y
£ None Cancel |
& Draw Circle =l
# N . |
€ Character Dat — Preview
ot Bow
 Humber

Dot Circle hd
LColumr: oW TUmbers 'l
Farmat: IGeneraI ¥ l
" Emor Bars Ears.. |

Size: mg ptz Skip: _g Forit. |

Figure 2-16: Symbols dialog

Now click on theRow Numbers,y_fitX,Y pair. Click onLines...and check that the
line style is set t&olid. Click OK to close all dialogs. Your plot should now look like

the one below.

A Simple Line Plot

Plot Part 2: Tours
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Untitled.plot1 H=
Sample Plot 2
10 [

9 o

a—
7
B —
= 5
4
3
2

14

Raow Mumbers

Figure 2-17: Plot Window with New Lines

Adding Error Bars

Our final change to this plot is to add error bars. S&dittPlot... from the Graph
menu and choosidd.... SelecRow Numbersfor the X column, ang for the Y
column as shown below.

Select XY Pairs [ %]

Line Plat

Fow MNumbers

Cancel

£

Figure 2-18: Adding another Plot Pair

Plot Part 2: Tours A Simple Line Plot



34

Chapter 2: Simple Line Plots

Click OK to add the selected pair and to return to the Edit Plot dialog. You should
now see three X,Y pairs, with the first and last being identical. The first ‘Row Num-
bers,y’ X,Y pair is needed to display the open circle symbols we added earlier. The
second ‘Row Numbers,y’ X,Y pair is needed to display the error bars.

With the last X,Y pair selected, clitknes...and set the line Style tdone, then
click OK. Next, clickSymbols...to bring up the Symbols dialog. Here, click the
Error Bars radio button, then click on thHgars... button to enable error bars.

Symbols

Fiow Mumbers, v
Ok

~ Style

~
Hone Cancel
" Draw Box ¥
€ Character |><_ Preview

 Humber

LColumr: IHowNumbers 'l
Farmat: Iﬂﬂﬂﬂﬂ.ﬂﬂﬂﬂﬂ VI

& Eror Bars

Size: mg ptz Skip: Forit. |

rlel

Figure 2-19: Selecting Error Bars

In the Error Bars dialog that now appears, in Windows ch8ageaand ented as
the number of standard deviations (in Power Macintosh selektutimer of Std.
Dev'sradio button and enter®. Click OK in this dialog, in the Symbols dialog, and
in the Edit Plot dialog.

A Simple Line Plot Plot Part 2: Tours
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Error Bars
- Diirection -DK
Wiy
X [+ |
Cancel
iy
i Erar Source
' Sigma
s
" Percert of Valus
© From Data
Colurmb: | Fiow Mumbers 'I

Figure 2-20: Error Bar dialog

The resulting plot should look similar to the figure below. Note that by default, the
error bars are symmetric.

Untitled. plot1 [_ O[]
Sample Plot 2

10 ] 2

=]

a
7 -
5 -
= 5
4
3
2

Raow Mumbers

Figure 2-21: Plot Window with Error Bars
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Notebook Calculations

The example you are working on brings up a question: What exactly is the standard
deviation used for the error bars? We can answer that question by using the notebook
to do a few calculations.

Calculating Standard Deviation

To open the notebook, selegee NotebooKrom the Data menu (Windows) or select
Untitled.notebook from the Windows menu (Power Macintosh). Click in the text

box and typeorint sdev(y). With the cursor still on the line you just typed, select
Calculate Nowfrom the Data menu to evaluate that line. The result is displayed on
the next line. The exact value you see will probably be different from the one shown
below, since it depends on the values you typed in at the beginning.

. Untitled. notebook =] E3

print sdeviy)
* Result: 2.65832]

-

Figure 2-22: Notebook Window

The ‘sdev’ function uses the following expression to calculate the standard deviation
of a data column:

lvi - Yave)2
M-1

ad

Figure 2-23: Standard Deviation Calculation

Where the elements of y arg the average of all y values ig,y and the number of
y values is N. We can verify that this is the equation used by sdev by again using the
notebook.

Click in the notebook again and enter the following three lines:

sum=sum((y-mean(y))**2)
n=rows(y)
print sqrt(sum/(n-1))

Notebook Calculations Plot Part 2: Tours
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Select all three lines, then chod3alculate Nowfrom the Data menu. The result
should be identical to that shown for the ‘sdev’ function, as shown below.

. Untitled. notebook =] E3
print sdewv(y) ;I

* Result: Z.65832

sum=sum [ [y-mean(y) ) **2)
n=rows [ y)
print sqrtisum/ (n-1))

* Besult: Z.65332 LI

Figure 2-24: More Notebook Calculations

Calculating RMS Error

Although the standard deviation is useful, a more interesting number would be the
deviation of the data values from the fitted straight line, called the RMS error. The
equation for this is almost identical to that for the standard deviation, exceptthat y
(a single value) is replaced by, y(a column of values).

»\/E(Yi - viie, )2
rma =
N-1

Figure 2-25: RMS Error Calculation

We can calculate this value by entering the following three lines:.
diff=y-y_fit

sum=sum(diff**2)

print sqrt(sum/(n-1))

Again, select all three lines and cho&culate Now The value should be signifi-
cantly smaller than the standard deviation value, as you would expect.

Plot Part 2: Tours Notebook Calculations
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. Untitled. notebook =] E3
print sdeviy] ;I

* Result: Z.65832

Sum=sumn [ [(V-mwean(y) ] **2)
n=rows(y)

print sgrt(sumd (n-1))

* Result: Z.65832

diff=y-y_fit

sum=sum (diff**2)
print sgrt(sumd (n-1))
+ Result: 1.4336

-

Figure 2-26: Using the Notebook to Calculate RMS Error

Click on the data window and note that it now contains another column called ‘diff.’

| ¥ | ¥ _fit I diff [ columng ﬂ
1 1 1.
2 3 z.
3 2 z.
4 5 3.
5 4 4,
[5 [5 5.
7 3 5.
8 8 6.
E E 7.

10 7 . 7 -

I H 4

Figure 2-27: ‘diff’ Column Added to Data Window

Any time the result of a notebook expression is a column of values (as in the case of
‘diff’), a new column is created in the data window. No column is created, however,
when the result of an expression is just a single value (as in the case of ‘sum’ and 'n’).

As our final step in this chapter, we will assign the error bar length to be equal to the
RMS error. To do so, bring the Plot window back to the front. Select the plot, then
chooseEdit Plot... from the Graph menu.

Notebook Calculations Plot Part 2: Tours



Chapter 2: Simple Line Plots 39

Select the last X,Y pair listed (the one we used previously for the error bars). Then

click onSymboils... In the Symbols dialog, click dBars...to get to the Error Bars
dialog.

Error Bars E

— Direction oK
o o |
% +3
Cancel
-y

<

9

<

—Emor Source

" Sigma
& Fived

 Percent of Yalue

=] — =
.
L |

€ From Data

Calumn: IHow MHumbers 'l

Figure 2-28: Error Bars dialog

Click onFixed, then enter the RMS error that you calculated in the notebook (shown
in Figure 2-26) in the corresponding box. CI@K in this dialog, in the Symbols

dialog, and in the Edit Plot dialog to return to the plot window. You should see a plot
similar that shown below.
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Sample Plot 2
10 _I
9
g
7
£
= 5
4
3
5
1
u T T T T T T T
o1 2 3 4 5 B 7 B 9 10
Row Mumbers -
I | _’l_4|1

Figure 2-29: Plot Window with RMS Error Bars
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Double-Y Plots

In this chapter we will read in data from a computer simulation, graph it as a double-
y plot, add text annotations, and use macros. If you have not already done so, select
Close All from the File menu to close all of the windows that you opened in Chapter

2.
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Reading a Data File

We will start by importing a text file. Sele@pen...from the File menu, then select
the file 'Is753.txt" in the 'Plot\Samples’ folder and cfidk. This data is from a time-
dependent computer simulation of the flow of material around a compact star
(Nature, 342, 775 (1989)).

Import File Format [ %]
Select the format of the fils: -
Ok
l5 753 bt
Cancel |

Text Columng

Figure 3-1: Selecting Text Columns Import File Format

If Plot does not automatically recognize the file, it prompts you for more information.

In this case, the data file is a text column file, so select that option and@Kckl he
Text Columns dialog will appear.

Text Columns [ %]
Filename: 15753 tst -
Ok
. - Cancel |
Bhiersms ™ Shrict defimiters
“iew File...
Header Lines |4 ;l
H o
Bows [v] |321 ITabs and Spaces j
el
Estimate Sizes |

Figure 3-2: Text Columns dialog

In this dialog, make sure that 'Header titles' (Windows) or ‘Last header line contains
column titles’ (Power Macintosh) is selected. Note that Plot has pre-scanned the data
file, finding that there are 4 header lines, 321 rows, and 6 columns of data. To verify

this guess, click on théiew File... button.
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Yiew File [ %]

Filename:  ls753.kxt

Hydroll Bun: 753 02/27/92 09:27:00 3ize: 530/ 800 Recs: 321 S:ﬂ
Comment: same as 752 but with the opacity f£ix and the (14Z) £
Mdot 0.30 Mdisk 0.65 Umach 0.00 Mdotdt .0001 Epsl 0O.0600 Sth

Step Time Opac Ls Lj Lco
266017 0.69760 7.0800 0. 505860 0.94250 1.0038
266950 0. 70000 7.1300 0.805870 0.94300 1.0035
267649 0. 70260 7.1300 0. 505860 0.94310 1.0039
Z68568 0.70510 7.1300 0.5805850 0.94320 1.0039
269497 0.70750 7.1200 0.50500 0.94330 1.0040
270477 0.71010 7.1100 0.50590 0.94320 1.0040
271406 0.71260 7.1000 0.5805850 0.94310 1.0039
272334 0.71510 7.0800 0.5805850 0.94290 1.0038
-
J | of

Figure 3-3: View File dialog

The file should look like the one shown above. Note that the fourth line of the file
does contain names for each of the columns. @ioke/Doneto return to the Text
Columns dialog. CliclOK to read the file.

15753_txt [_ O[]

| Step | Time | Opac | ﬂ
1 266017 0.8976 7.08
Z Z66950 a.7 7.13
3 267649 0.7026 7.13
4 Z65568 0.7051 7.13
5 265497 0.7075 7.1z
& 270477 0.7101 7.11
7 271406 0.7126 7.1
g 272334 0.7151 7.08
9 ZT3Z63 0.7175 7.07

i0 274245 0.7z01 T.05 o

Figure 3-4: The Data Window

The resulting data window should look like the one above. If the names of the col-
umns are Columnl, Column2, and so on, then the 'Header titles'/'Last header line
contains column titles’ check box was not selected. Close this data window and try
again.
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Creating a Double-Y Plot

Now we will prepare to generate a plot from the imported data.
Entering Plot Labels

We first need to enter new plot labels for some of the columns. Clidkrtieecol-
umn name, and then selé&lumn Settings...from the Data menu (alternatively,
simply double-click on the column title).

Column Settings [ %]
Calumn 2 : Time
Mame ITime Cancel |

Plat Label |Time(s)

Ex=pression

Format IGeneraI - l
wian [ [

Figure 3-5: Specifying Plot Label for Time Column

In the Column Settings dialog for this column, enter 'Time(s)' for the Plot Label. This
name will be used for display whenever the column is plotted. Now@Hkck

Next, select th®pac column and change the Plot Label for this columi®joacity.
Click OK, then open thej Column Settings dialog and enteét._E for the Plot
Label. ClickOK to close the dialog.

Creating a Double-Y Plot Plot Part 2: Tours
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Column Settings [ %]
Column 5 Lj
Mame ILi Cancel |

Plot Label |L/L_E

Ex=pression

Format IGeneraI - l
wian [ [

Figure 3-6: Specifying Plot Label for Lj

The underscore (_ ) character specifies that the character that follows will be sub-
scripted, like lg. Later in this chapter we will discuss the text formatting codes in
more detalil.

Selecting Columns

The next step is to select the columns to plot. SEleable-Y from the Gallery sub-
menu on the Graph menu.

Gallery
Mew Test 3 Double-y

Scath

Edt it S

) Mumber Scatter
Edit Tiest... Ernor Bars
Editses...
Sumchronize
[Ereate [Leqend
[Eumve Fit..

Figure 3-7: Graph Submenu
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The first dialog you see is for specifying columns that are plotted on the left Y axis.
SelectTime for the X axis an®pac for the Y axis, then clicloK.

Select X.Y Pairs

B
Double Plat (left axis) -m
% ¥

Fow Mumbers j Fow Mumbers -

Cancel

Figure 3-8: Select X, Y Pairs Dialog for Left Axis

The second dialog is for specifying columns that are plotted on the right Y axis.
Again specifyTime as the X axis andj for the Y axis, and clicloK.

Select X.Y Pairs

B
Dauble Flat [right axis)

# A

Fow Mumbers

Figure 3-9: Select X,Y Pairs Dialog for Right Axis

You should now see a Double-Y line plot that looks similar to the figure below.

Creating a Double-Y Plot Plot Part 2: Tours
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] ISI=] E3

Opacity

15.

1z.

10.

Opacity and L.-"’LE s Time (=)
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o o
;] o
o] o
;- o
o] o
s _ I _ |
o. 0.5 1.0 1.z 1.4 .6
Time (=)
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L9125

-
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Figure 3-10: Double-Y Plot
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Changing the Plot Appearance

To improve the appearance of the plot, double click on the X axis to open the Axis
Labels dialog. Select a Plot Bounds and an Axis Labels rar@& wf1.5, an Incre-
ment of0.1, and a Label Format éf####.#(Windows) or###.#(Macintosh).

Axis Labels [ x|
MirirnLim I arimum
Cancel |
Data Range 0.E976 1.4975
Plot Bounds i |ncrement © Intereals M
s Labels [0.7 | [15 | o | [0 |
ajar Ticks per Label
I Auto Range Calculation =
Minor Ticks per Major (2
Scale: & Linear  Log
Tickmarks | Font |
Label Format Iﬂﬁﬂﬂﬁ.ﬂ VI

Figure 3-11: X Axis Labels Dialog

Next, click theTickmarks... button to bring up the Tickmarks dialog. Clickto
select inward directed tickmarks, a®dt to deselect outward directed tickmarks.

Click OK when done. In the Axis Labels dialog, choax€¢.

[x]
-DK
™ Grid Lines
™ Mimar e |

Tickmarks

Figure 3-12: Tickmarks Dialog

Double-click the left Y axis to open the Axis Labels dialog. Enter a Plot Bounds and
an Axis Labels range @ to 30, an Increment 03, a Label Format af####(\Win-

dows) or#### (Macintosh), and Minor Ticks per Major. Click ofickmarks... to
make these tickmarks point inward. CIIOK in the Tickmarks dialog, and in the

Axis Labels dialog.

Changing the Plot Appearance Plot Part 2: Tours
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Axis Labels [ %]

Minirnum I awirnum
Cancel |
[ata Range 4.64 16.34
Plot Bounds EI ' |ncrement = ntervals ﬂl
Ais Labels [0 | [:0 | [6 | [ |

Major Ticks per Label
™ Auto Range Calculation
Minor Ticks per kajor

Scale: & Linear ¢ Log

Label Format Iﬂﬂﬂﬂﬂ - l

Tickmarks... FEont...

Figure 3-13: Left Y Axis Labels Dialog

Finally, double-click the right Y axis to open the Axis Labels dialog. Enter a Plot
Bounds 0f0.63to 1.08 an Axis Labels range & 7t0 1.3, an Increment 08.1, a
Label Format oft#### ##Windows) or#### . ##Power Macintosh), an2l Minor
Ticks per Major. Also clicklickmarks... and make these tickmarks point inward.
Click OK in the Tickmarks dialog and the Axis Labels dialog to return to the plot.

Axis Labels [ %]

Ais Y2 - QK |
Minirnum I awirnum
Cancel |
[ata Range 0922 09835
Blot Bounds & Incremert 7 Intervals ﬂl
Aais Labels 0.7 | [12 | [ | [ |
Major Ticks per Label

Scale: & Linear ¢ Log

Label Format Iﬂﬂﬂﬂﬂ.ﬂﬂ - l

™ Auto Range Calculation
inar Ticks per kajor

FEont...

Figure 3-14: Right Y Axis Labels Dialog

In this case, we wanted the axis labels to start at 0.7, a nice round number, instead of
0.63. Therefore, our Axis Labels range was different from the Plot Bounds range.

Your resulting graph should look similar to the one in the figure below.
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IS J=] B3
Time Dependent Accretion Simulation
30 | |
25 - _|
F  Luminosity . 1.00
20 [
i—u :
& 15[ Opacity
o -
=} [
10
s
i T T S I T I T N '
0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5
Time(s) -
Ki| 4

Figure 3-15: Data Window with Improved Double-Y Plot

In the figure above, we also changed the shape of the graph, changed all text to Arial,
and added two new text labels (Luminosity and Opacity), usind\Neng Text...com-

mand from the Graph menu. We also changed the title of the graph uskudjtthe

Text... dialog. We will show how to add text labels next.

Changing the Plot Appearance Plot Part 2: Tours
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Adding Text Annotations

Plot provides two methods of formatting text. You can specify size, font, and style,
from the menus within the Edit text dialog (Windows) or from the Format menu
(Power Macintosh), or you can use Plot's text formatting language. In the next exam-
ple, we will use both methods to illustrate their use.

The main elements of annotation formatting are the \ character, which signifies the
beginning of a command, the _ and ” characters, which signify subscripts and super-
scripts, and the {} characters, which signify groupings.

To see an example, in Windows create a new text annotation by sel(eetitey
from theNew Text...submenu in the Graph menu (in Power Macintosh, just select
New Text...from the Graph menu). Click in the Edit Text dialog and typaet=30R.

Edit Text

i_{E=30R oK

[~

-
4 L
Flain | Italic | Superscript |

Bold | Underline | ¢ Subscript | Font...

Cancel

k]

Diraw

Figure 3-16: Edit Text Dialog with Selected Text

Next, highlight 'out' and click thubscript button (in Power Macintosh, select
Subscript from the Style submenu located on the Format menu). The text string now
appears as r_{out}=30R.

Normally, only the first character after the _ character is subscripted. However, if the
first character is an open bracket ({) then everything up until the closing bracket (}) is
subscripted.

The ” character is used to signify superscripts in the same way. To actually display
either an _ or a ” character, preface them with a \.

Click OK to see how the text is displayed. The formatted text string is shown below.
Note that we have changed the font to Arial.
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il

Figure 3-17: Text String with Subscript

Now select the same text annotation again by double-clicking it. On the second line,
enter\epsilon =0.05, \mu_r=0.30The \epsilon and \mu commands are used to dis-
play the Greek epsilon and mu characters, respectively. The space and underscore
characters that follow epsilon and mu are important for command termination. See
Chapter 12 for more details on text editing.

Edit Text

1_{out}=30R il

“epsilon =0.08, Ymu_r=0.30

[~

-
4 L
Flain | Italic | Superscript |

Bold | Underline | Subscript | FEont...

Cancel

il

Diraw

Figure 3-18: Complete Text Annotation

Click OK to display the text annotation and plot. The completed graph should now
look similar to the figure below. You can move any of the text blocks by clicking on
and dragging them.
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IS J=] B3
Time Dependent Accretion Simulation
30 | |
F £ =30R i
[ £=0.05, @.=0.30
25 |
F  Luminosity . 1.00
20 [ 2 :
F —0.90
i—n -
£ r )
E 15[ Opacity m,l;
=} [
L 0.80
10
S 0.70
i T T S I T I T N '
0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5
Time(s) -
2 a7

Figure 3-19: Completed Double-Y Plot
The formatting language can be very useful, particularly because it permits format-

ting information in your macros. Keep the plot window open, as we will use it and the
related data window to create import and plot macros.
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Creating and Using Macros

Plot's macro capabilities let you save, import, or plot parameters to automate the pro-
cess of importing data and creating plots. Macros use exactly the same language that
is used in the notebook and in the Expression field of the Column Settings dialog.

Creating an Import Macro

Recall that at the beginning of this chapter, we made several choices in the process of
importing the sample data file ‘Is753.txt.’ Here we will save those choices and apply
them to a new data file.

First, click on the data window to make sure it is the frontmost window. Then select
Create Macro...from the Macros menu. In the dialog that appears, enter the name
“Import Macro.”

Prompt Dialog [ %]
Enter a name for the macro to be created:

IImport Macro|
Cancel |

Figure 3-20: Specify Macro Name

Click OK. This creates a macro script that reads data files with the same parameters
we chose interactively to import ‘Is753.txt.’

Note
Because periods and other non-alphanumeric cannot be used in macros, Plot
replaces all such characters with underscores.

Creating a Plot Macro

Next, we will create a plot macro. Click on the plot window to make sure it is the
frontmost window. Now, again, seleCreate Macro...from the Macros menu. Enter
the name “Double Y Plot.”

Creating and Using Macros Plot Part 2: Tours
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Prompt Dialog [ %]
Enter a name for the macro to be created:

|Double Piof
Cancel |

Figure 3-21: Saving a Plot Macro

Now, from the Macros menu, select the import macro we created (Import_Macro).

LCreate Macra...
Edit Macros...

0 DoubleY_Plaot

1 Impart_Macro

2 MakeE=amplel ata
2 MakeEramplePlot
4 open

Figure 3-22: Selecting an Import Macro

You will be prompted to specify a data file. Select the file ‘Is746.txt’ from the
Plot\Samples folder, then cli€Bpen. Plot will read this new file, using the parame-
ters stored in the ‘Import_Macro’ macro. The resulting data window should look like
the figure below.

| Step | Time | Opac ﬂ
1 2359541 0.8976 §.3
Z 240403 0.7001 §.35
3 241031 0.7026 §.35
4 241886 0.7051 5.34
5 242691 0.7075 §.31
& 243550 0.71 §.27
7 244409 0.7125 g.2
g 245270 0.7151 5.14
9 246136 0.7176 8.1

i0 247006 0.7z01 5.05 =

Figure 3-23: Results of Executing the Import Macro
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Now, from the Macros menu, select the plot mdsooible Y_Plot.

[ 15746_txt.plot1 IH[=] B3

El
Time Dependent Accretion Simulation -
30

r_=30R i

£=0.05, ,=0.30

Z5 n .
Luminosity
.

zZ0

= Opacity
£ 1S =
=) m
0.s50
i0
S —o.70
i T T S I T I T N '
.7 0.8 0.2 1.0 1.1 1.2 1.3 1.4 1.5
Time(s) =
o N a7

Figure 3-24: Results of Executing a Plot Macro
With minor exceptions, your plot should look like the figure shown above. As you

can see, even if you do not write or edit macros directly, they can save you a great
deal of time and effort.
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Analytic Line Plots

In the previous two chapters, we showed you how to use Plot to graph data. This
chapter describes how to use Plot to graph equations. Here you will plot sine, cosine,
and parametric curves.

If you have not already done so, sel@tbse All from the File menu to close all win-
dows from the previous chapters.
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Plotting Sine, Cosine Curves

Sine and cosine curves require index fields, so first we create those fields, then we
create and plot the sine and cosine curves.

Creating Columns

SelectNew from the File menu to open a new data window. In Windows, s&&sct
Notebookfrom the Data menu to open the notebook for the new data window. In
Power Macintosh, seletintitled.notebook from the Windows menu to open the
notebook for the new data window.

In the notebook, type=series(200)and, with the cursor on the same line, seBadt
culate Nowfrom the Data menu.

.Unlilled.nolehook =] E3
t=series (200) =

Figure 4-1: Notebook Expression for t

Next enter the linesc=6 thenprint inc in the notebook. Select both lines, then
chooseCalculate Nowfrom the Data menu.

.Unlilled.nolehook =] E3
t=series (200) =

inc=6
print inc
* Besult: £

-

Figure 4-2: Scalar Variable Verified

Plotting Sine, Cosine Curves Plot Part 2: Tours



Chapter 4: Analytic Line Plots 59
The print command verifies that the scalar variable inc does contain 6. We will be
using this variable in our equations.

Types=sin(t/inc)and, again, sele€alculate Now Note how we use the inc variable
to scale the sine curve. The function sin works with radians, wrre 2 is a full cycle.
So with inc=6, the s column will go through 200/(6* ), or about 5, cycles.

Finally, typec=cos(t/inc)in the notebook, and selaCalculate Now

.Unlilled.nolehook =] E3
t=series (200} =
inc=6

print inc
* Result: ©

s=sin(t/inc)
c=cos (t/ing)

-

Figure 4-3: Notebook with Expressions for s and ¢ Added

The end result (shown below) should be three columns: a t column with a series of
index numbers, an s column with sine values, and a ¢ column with cosine values.

= [ - 1 - 1
1 1 0.165898 0.956143
2 2 0.327195 0.944957
3 3 0.479425 0.8775583
4 4 0.61537 0.785887
5 5 0.740177 0.672412
[ [ 0.541471 0.540302
7 7 0.919445 0.393219
=] =] 0.971935 0.235238
=] =] 0.997495 0.0707372

10 10]  0.995406[-0.0957235 ¥ |

I H 4

Figure 4-4: Data Window with t, s, and ¢ Columns
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Plotting Columns

Now we can plot these curves. Seleicie from theGallery submenu on the Graph
menu. Seledt as the X column and bofandc as the Y columns.

To select both these columns, select the first one $)etieen hold down the shift key
and select the last column (hejeClick OK.

Select X.Y Pairs

Line Plot oK
b ks

Cancel

[ ]
Fow MNumbers Fow Mumbers |

|t

3
=3

Figure 4-5: Select Data Columns

The resulting graph should look like the figure below.

[ untitled.plot1 [_ O] x]
s vs t j

75 100 125 150 175 200

t -

A 4

Figure 4-6: Plot Window with s,c Curves
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The plot appearance can be improved by changing the size, font, axes labels, and
some of the text. An improved plot is shown below.

[ untitled.plot1 [_ O] x]
Value vs. Index Sample Analytic Plot B
10 : |
05
3 004
= ]
05 -
10
0
Index -
o N 4

Figure 4-7: Improved s,c Plot

Note that we have changed the font for all text to Arial, modified the axes, changed
the axes text, and changed the title.
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Parametric Plots

Instead of plotting the sine and cosine curves against an index column, we could
instead plot them against each other. This would produce a parametric plot. Unfortu-
nately, plotting ¢ versus s would produce a fairly boring parametric plot: a circle. To
make it more interesting, we will create more columns.

Return to the notebook and entsxt*s andtc=t*c. Make sure both lines are selected
then click onCalculate Now

.Unlilled.nolehook =] E3
t=series (200} =
inc=6
print inc
* Result: ©
a=zin(t/inc)
c=cos (t/inc)
ts=t¥=
tc=t*d
E

Figure 4-8: Notebook with New Expressions for New Data Columns

SelectLine from theGallery submenu on the Graph menu. Seksats the X column
andtc as the Y column.

Select XY Pairs x|

Line Plot oK |
b e
Fow Mumbers Fow Mumbers
i i Cancel

Figure 4-9: Select X,Y Pairs Dialog

Click OK in this dialog, and you should see the following parametric plot.
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Untitled. plot1 [_ O] x]

-
tx w3 L3

e 0

—-100 —

—-200 T T T T ]
—-200 -100 u} 100 zoo

t=

| 4

Figure 4-10: Parametric Plot

Adding Color

63

This plot can be improved. As before, you can modify the font, labels, and so on. You
can also enhance the plot by using color. To do so, double-click anywhere within the

plot boundaries to bring up the Edit Plot dialog.

In the Edit Plot dialog, click on thdnes... button and change the line width3o
points (pt.). Return to the Edit Plot dialog then click on @&ors... button. The Col-

ors dialog will appear.

Colors
oK
£ Solid [Biack |
& Yariahle s |
LColumn: It - l Preview
Mag: (200
"~ Grayscale

Figure 4-11: Colors Dialog

Plot Part 2: Tours

Parametric Plots



64 Chapter 4: Analytic Line Plots

Click on theVariable radio button. This tells Plot to map colors to a data column.

Next, open the Column menu and selectttbelumn. Finally, click orRainbow.
Click OK in the Color and Edit Plot dialogs. Your plot should now look much like
Figure below, in color (we have also adjusted the font and labels).

Note that withRainbow selected, Plot maps colors evenly from blue to red as values
increase. Since we colored the parametric line by the t column, your actual plot
should run from blue in the center to red in the end.

Untitled.plot2 IH[=] B3
Parametric Plot =l
200 _I

S50

> 0 —
=50 4

L e

—-100 —

—-150 —

—ZDD.||||||||||||||

—-200 -150 -100 -50 O S50 100 150 zZ00

X -

| 4

Figure 4-12: Parametric Plot with Color Added and Labels Adjusted
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Updating Calculations

Note that everything we have done depends on the ‘inc’ variable that we defined at
the beginning of this chapter. Let us see what happens when we change its value.
Bring up the notebook again. On a new line, tyype12. Then selecCalculate

Now.

.Unlilled.nolehook =] E3
t=series (200} =
inc=6
print inc
* Result: ©
a=zin(t/inc)
c=cos (t/inc)
tsS=t¥=
to=tFo
inc=12
E

Figure 4-13: Notebook Window with the New 'inc’ Calculation

Select thes, ¢, ts, andtc lines. Then sele&@alculate Nowfrom the Data menu to
update all the columns. This is necessary because the ‘inc’ variable that the column
equations depend upon has changed.

If you looked closely, you may have noticed the column values in the data window
change. Now bring the parametric plot window to the front. It should replot using the
new column values.
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[& untitled. plot2 [_ O] x]
Parametric Plot =l
200 [
150 —
100 —
50 —
i ] U
-50
—-100 —
T \_/
—ZDD.||||||||||||||
—-200 -150 -100 -50 a 50 100 150 zZ0o0
X =
o N 4

Figure 4-14: New Parametric Plot

By doubling the ‘inc’ variable, we halved the number of cycles that the sine and
cosine curves go through. So instead of five cycles, you see about two-and-one-half
cycles.
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Color Scatter Plots

In the previous chapters, we plotted one variable (Y) against another (X). In this
chapter, we will plot a value against both X and Y to produce a color scatter plot.

If you have not already done so, close all the Plot windows from the previous chap-
ters.
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Reading a Text File

Chapter 5: Color Scatter Plots

ChooseOpen...from the File menu and select the file ‘weather.txt’ from the ‘Sam-
ples’ directory. This data is from the U.S. Weather Service and consists of tempera-

ture measurements from January 2, 1991.

In the dialog that appears, select Text Columns as the import file type. You will now
see the Text Columns dialog shown in Figure 5-1.

Text Columns

Filename:  weather.tst

Dimensions

Header Lines
Bows [Y] (643
Lolumnz ]

™ Strict defimiters

Delimiters

Ok
Cancel

Wiew File...

I Tabs and Spaces

Estimate Sizes |

[l

Figure 5-1: Text Columns Dialog

Make sure that the 'Header titles'/'Last header line contains column titles’ check box
is selected before clickinQK. You may also want to clickiew File...to see the
import file before continuing.

Yiew File [ %]

Filename:  weather. kst

¥-coord
4158095,
4206175,
4157729,
3925337,
3975751,
4151424,
4059275,
4105378,
4102765,

2l

30
oo
&0
oo
30
&0
oo
oo
&0

¥-coord
2769728,
2711076,
2479427,
2395113,
2386686,
2401246,
Z322289.
ZZ958648.
Z221281.

30
oo
oo
&0
&0
50
50
30
oo

15.00
17.00
24.00
27.00
Z22.00
25.00
27.00
30.00
25.00

5.00
5.00

# Data recorded on 01/02/91 at 6594 stations. -99 means dataﬂ
# ¥ and ¥ is Lat-Long mapped onto polar sterographic projec

Teup (F] Dewpt(F] Prezs(Mb] Uinss

1020,
1022,
1025,
1026,
1025,
1026,
1027,
1027,
1026,

&0
30
0
0
40
0
10
&0
40

-0.31
-0.52
-1l.z21
-1.06
-0.g88

Reading a Text File

Figure 5-2: View File Dialog
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The resulting data window should look similar to the next figure.

weather_txt [_ (O] x|
| H-coord | F-coord | Temp (F) | Dewpt (F) ’ﬂ
i|[_aiceoog 2769728 15 s
Z 4206175 2711076 17 5
3 4157730 2479427 Z4 7
4 3925337 2395114 27 11
5 3975751 2386687 Z2 7
& 4151425 2401247 Z5 i0
7 4059275 2322290 27 4
g 4105378 Z2986485 30 14
9 4102766 2221281 Z5 4
i0 4157063 2257515 32 SLI
A oY

Figure 5-3: Data Window for weather.txt

The first two columns consist of map locations for the measurements. The rest of the
columns are measured values for temperature, dewpoint, pressure, and wind speed. i
this chapter we will be working with only the temperature column, Temp(F) (Win-

dows) or Temp_F_ (Power Macintosh).
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Creating a Scatter Plot

SelectScatter from theGallery submenu on the Graph menu. Seléatoord as the
X coordinate an&-coord as the Y coordinate, then cli€X.

Bz Note how the data values outline the shape of the United States, but the shape is a bit
2 compressed. In Windows, click thespect Ratiobutton to make the plot look more
realistic

Note

In order for Aspect Ratio button to appear at top of the screen, you must Setdct
Bar from the Edit menu.

On Power Macintosh, drag the image wider until it looks more natural.

weather_txt plotl [_ (O] x|
-
Y-coord vs EX-coord
3.0e+006
Z.5e+006 —
Z.0e+0086 —
o 4
9]
=]
=} 1.5e+006 —
v
b 4
1.0e+006 —
5.0e+005 —
0.0e+000
0.0e+000 1.0e+006 Z.0e+006 3.0e+006 4.0e+006 5.0e+006
E-coord -
] H

Figure 5-4: Scatter Plot for weather.txt

In addition, modify the axes labels to improve the image. As shown in the image
below, we changed the number display in the Axis Labels dialog from exponential to
an integer, truncated the right side of the plot at 4,500,000, the top at 3,000,000 and
made reasonable increment and tickmark choices.
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Axis Labels [ %]
Ais wlo- QK

Minirnum I awirnum

Cancel
[ata FRange 7ES58.8 427497 e+00

Elot Bounds EI & Increment = ntervals W
Ais Labels [0 | [+5e+006 | [1000000 | B

Major Ticks per Label
™ Auto Range Calculation

Minar Ticks per Major |2
Scale: & Linear ¢ Log

Tickmarks...
Label Format Iﬂﬂﬂﬂﬂ - l

FlEl

FEont...

Figure 5-5: X Axis Labels Dialog

The improved scatter plot should look similar to the figure below.

weather_txt plotl [_ (O] x|
US Temperature on January 1, 1991 :|
3000000
2500000+
2000000
= N
o
S 1500000+
>I_ -
1000000
500000+
0
0 1000000 2000000 3000000 4000000
H-coord =z
0 N 4

Figure 5-6: Improved Scatter Plot for weather.txt
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Adding Color to the Scatter Plot

Now we will add color to these symbols. Double-click on the plot to open the Edit
Plot dialog. Click onrSymbols...to open the Symbols dialog. Open the Draw list and
selectFilled Circle (on Macintosh, this is the last symbol on the right).

Symbols =]
oyl #-coord, Y-coord ”

e Cancel |
& Draw Circle =l
€ Character Ei?élgox - Preview |
 Humber

LColumr:

Farmat:
€ Emor Bars
Sige: mg

Figure 5-7: Symbols Dialog

Click OK to return to the Edit Plot dialog. Now click ddolors...to open the Colors
dialog. Choos#&/ariable. Then open the Column list and seléemp(F). Set the
Min/Max range from-15to 76. Also, selecRainbow as the color mapping.

#-coord, Y-coord

 Salid I Elack - l

0K

Cancel

flEk

X I Temp(F] - l Ereview

=
i
S
=] [=
- m

' Rainbow

" Grayscale

Figure 5-8: Color Dialog
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Click OK on this dialog and on the Edit Plot dialog. The resulting color plot should
look something like the figure below.

weather_txt plotl [_ (O] x|
US Temperature on January 1, 1991 :|
3000000
T L) -
250000 e ® 0s ., e
s ® ®a e stase”
7 e % o, %0, .0
[ ]
2000000 * 0} 1O
= |
o
2 15000004
>I_ -
1000000+
500000 '
.-: A
7 [ ]
[ ]
0 . | . | . | . |
0 1000000 2000000 3000000 4000000
H-coord =z
M O 3

Figure 5-9: Weather Color Scatter Plot

Note that this color plot is different from the color plots in the previous chapters.
Here, there is one data value, Temp(F), shown as a function of two columns (X-
coord, Y-coord).

Creating a Number Scatter Plot

Instead of displaying the temperature readings as colors, we can display the actual
readings.

To do so, open the Edit Plot dialog again. Clgkmbols...to open the Symbols dia-
log. SelecNumber as the symbol style. Open the Column list and select the
Temp(F) column. Open the Format list and select#hg##(\Windows) or####
(Power Macintosh) number format.

In Windows, click thé=ont button and select the Arial font with a size of 8 points;
close the Font dialog (in Power Macintosh, er@ém the Size box near the bottom of
the dialog). Then, enté&in the Skip box.
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The Skip value tells Plot to put a symbol at every sixth X-Y location. Skipping values
creates space between numbers, making them more legible.

Symbols
o #-zoord, -coord o
£ tone Cancel
« Draw [t =] e |
" Character IX_ Preview
& Number

Columr: | TemplF) =z
Farmat; bt damaiid -

" Enor Bars Barss
Size: m pts Skip: Fort

Figure 5-10: Symbols Dialog for Number Scatter Plot

ChooseOK to close the Symbols dialog. In the Edit Plot dialog, cliciCofors...
and set the color tsolid black Click onOK to return to the plot. Your plot should
now look like the one shown below.

wealhm_lxl.ploﬁ [_ (O] x
US Temperature on January 1, 1991 —
3000000
41
] L 18 15
2500000 Homyy A
4743 1 ) 3 1?152 19 57
a ]
56 1320 28 a3
2000000 g7 24 1919 8 222%2 s
= 1 23 30 e 2119 22 %47 B
S 24 29 35 4hg
& 1500000+ 23 5
= LS ;ﬁ Mg w My
1 7 34 41 38
29 52
1000000 B3 5y 2429 19 oe50
4 LT 4
3 &5 55
500000 45 50 53
47 47 T4
] 43
0 : | : — . | —TA
0 1000000 2000000 3000000 4000000
H-coord =z
dq O W

Figure 5-11: Finished Number Scatter Plot
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Synchronizing Plot and Data

You can easily compare points on a plot with their values in the data window. First,
be sure that the plot window is active. Selggnchronizefrom the Graph menu
(Windows) or Edit menu (Power Macintosh).

Now, click on any point along the graph. Note how the corresponding row of data val-

Graph

Gallery
Mew Text

EditElat..
it ewt,
Bt .

3

[Ereate [Lemend
= R

Figure 5-12: Synchronize Command

ues is selected in the data window.

wealhe[_lxl.pluﬁ (O] = @wealhel_lxl [_ (O] <]
= ‘ E-coord ‘ ¥-coord | Te: =
US Temperature on January 1, 1991 —
3000000 z60 3303730 1400431
4 15 Z61 2856352 1216500
1 a1 2 z62 FECERLE 1176202
24 17 il
2500004 o0 MLy 15 1g 33 263 3095503 1255510
i g 175 2 z64 3338756 1z66164
a8 [ ! 28l 265 3239364 1Z52417
2000000 g7 1945 8 0 %, ]
1 24 sz a0 15 19 A 5 Z66 3Z46156 1101086
24 12 4§§ z67 2814125 1108161
1600000 g4, 3 %@ LIE TP L 268 3008463 1713658
1 3 g 34 4139 . Z69 27E47 6D 1716253
10000004 g3 12 208 3 a 270 2871952 1409951
i 31 3fg 5% 271 2795149 1462617
f— 5 553 95 65 272 2708143 1262617
5 n T4 z73 17aZ046 2514089
1 4 z74 2464736 2511285
0 . = ‘ 15, 275 2504313 2392919
0 000000 2000000 3000000 4000000  « 276 1017863 2366274 z
Kl L 7 )EiIS| 17

Figure 5-13: Corresponding Points on the Plot and in the Data Window
Selected using Synchronize
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This works the other way also. You can click on a value in the data window and see it
selected in the plot window.

Synchronizing Plot and Data Plot Part 2: Tours
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Chapter 6:

The Data Window

A blank data window appears each time you launch Plot. You can also create a hew
data window by selectingew from the File menu. A new data window is shown in

Figure 6-1.

| Columnl | Columnz ‘ Columnd ';
1 ] =

2

3

4

5

a

7

g

9
10 -
KT oy

Figure 6-1: An Empty Data Window

This chapter describes how to manipulate data and the data window’s settings.
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Entering Data Manually

When a new data window appears, the first cell of column one is automatically high-
lighted. To start entering data, simply type a value for this cell. Note that the entry
also appears in the edit box at the top of the screen.

¥ Plot [_[O]=]
File Edit Data Graph Macroz ‘Windows Help
[ |
2l
| Columnl | Columna | Column3 | Columnd l;
1 11 |
Z Z2
3| 39
4
5
&
7
8 p—
9
0 |~
4] [ o
| |

Figure 6-2: Entering Data

Enter Data by Column

To enter the value in the cell and move down to the next cell in the column, press
Enter. The value appears in the cell, and the next cell down is automatically high-
lighted, ready for the next entry.

Enter Data by Row

To enter a value in the cell and move right to the next cell in the row, press the Tab
key. The value will be entered in the cell, and the next cell to the right is highlighted,
ready for the next entry.

Entering Data Manually Plot Part 3: Reference Manual
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Moving Around in the Data Window

Besides using the mouse, you can also usé&ihigo...command from the Data menu
or the keyboard to move around in the data window.

GoTo... Command

To move directly to a specific cell, selédTo... from the Data menu. The Go To
Cell dialog appears.

Go To Cell

Fow B

Calurmn |1 . Cancel |

Figure 6-3: Using the Go To Cell Dialog

Enter the row and column number for the destination cell, and@kckThat cell
and its contents will be displayed and highlighted.

Keyboard (Windows)

Keyboard keys generally work the same way in Plot as any other Windows applica-
tion.

Tab, the arrow keys, Home, End, Page Up, and Page Down are used for moving,
selecting, and scrolling. Enter is used to confirm an action.

Shift is used to extend the selection or perform the opposite action. For example, Tab
moves right; Shift+Tab moves left.

Ctrl is used to perform the same action on a different scale. For example, Page Up
move up one window; Ctrl+Page Up moves to the top row.
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Keyboard (Power Macintosh)

Chapter 6: The Data Window

To Move...

Press

Down one cell

Return, Enter, or the down arrpw

Up one cell

Shift-Return or up

arrow

Right one cell

Tab or right arrow

Left one cell

Shift-Tab or left ar

row

Table 6-1: Power Macintosh Navigation Keys

Moving Around in the Data Window

Plot Part 3: Reference Manual
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Selecting Data

The data window provides a variety of methods for selecting data.
Select a Cell

Click on a cell to select it, or use the keyboard3wTo...command described above.
The contents of the selected cell are displayed in the edit box at the top of the screer

¥ Plot M= E
File Edit Data Graph Macros Windows Help
|4?27| |
usa_map_kxt !E[ E Ii
| Columnl | Columna | Column3 | Columnd ’ﬂ
1] [ 2727 1097 0
Z 4470 1064 1
3 4470 1047 1
4 4501 1014 1
5 4501 964 1
& 4449 931 1
7 4464 945 1
g 44385 1031 1
9 4433 945 1 -
i0 4407 956 1 LI
A 2 -
| |

Figure 6-4: Selecting a Cell

Select a Region of Data

To select a region of data points in a window, click on one corner of the desired
region, drag to the opposite corner, and release the mouse button. The contents of the
upper left cell of the selected region is displayed in the edit box.

To extend a selection of data, hold down the Shift key while selecting the desired data
by using the mouse or arrow keys.
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Select Entire Row/Column
To select an entire column, click on the column label box for that column (Figure 6-

5). To select an entire row, click on the row number box for that row (Figure 6-6).
You can also use the arrow keys to select a column label or row number box.

weather_txt [_ (O] x|

| X-coord | Y-coord || Temp (F) | Dewpt (F) |ﬂ
1 15 5
Z 17 5
3 Z4 7
4 27 11
5 Z2 7
& Z5 i0
7 27 4
g 30 14
9 Z5 4
i0 32 g
11 30 i0

1z Z5 7

i oY

Figure 6-5: Selecting an Entire Column

weather_txt [_ (O] x|

| E-coord | ¥T-coord | Tewp (F) | Dewpt (F) |ﬂ
1 4158095 2769728 15 5
Z 4206175 2711076 17 5
3 4157730 2479427 Z4 7
4 3925337 2395114 27 11
ﬁ F 55 ey
& 4151425 2401247 Z5 i0
7 4059275 2322290 27 4
g 4105378 Z2986485 30 14
9 4102766 2221281 Z5
i0 4157063 2257515 32 g
11 4135177 Z259279 30 i0
1z 4143326 2159940 Z5 7
i oY

Figure 6-6: Selecting an Entire Row
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Select Contents of Entire Window

To select all the rows and columns of the data window (including empty rows/col-
umns), choos&elect Allfrom the Edit menu.

Insert Columns and Rows

Thelnsert command under the Data menu allows you to insert new columns or rows
into the data window.

To make an insertion, select a column or row to indicate where the new column(s) or
row(s) are to be inserted. In Windows, you can select multiple rows or columns to
insert an equal number of new columns or rows. In Power Macintosh, you can insert
one column at a time or multiple rows. Then sellesért from the Data menu.

Plot inserts the new columns, and the originally selected columns (as well as all col-

umns to the right) shift to the right. Inserted rows shift all rows downward below the
insertion point.

Delete Columns and Rows

TheDeletecommand under the Data menu removes a selected column or row from
the window.

To delete a column or row, click the column title or row number to highlight the
entire column or row. (You may also select multiple rows or columns for deletion.)
Then selecDeletefrom the Data menu.

Columns to the right of the deleted column shift left to fill deleted columns. Rows
below the deleted row shift upward.
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Copying and Pasting Data

The Copy andPastecommands, under the Edit menu, provide a useful way to
manipulate data within Plot, as well as a means of importing and exporting data.

Copy

The Copy command copies the current selection region from the data window. The
selected numbers are taken as displayed in the selection region and copied as lines of
numbers separated by tab characters. Copied data can be pasted elsewhere in the data
window, in other data windows or notebooks, or into other applications, such as
spreadsheet programs.

Paste

Text fields delimited by spaces or tabs may be brought into a data window using the
Pastecommand. To paste data, select a cell as an insertion point, therPsstect

from the Edit menu. Numbers are pasted into the data window starting at the insertion
point, filling down and to the right.

Copying and Pasting Data Plot Part 3: Reference Manual



Chapter 6: The Data Window 87
Editing Data Window Columns

This section describes how to enter and change column names and editing columns.
Entering and Changing Column Names

To enter or change a column name, click on it, then enter the new name in the edit
box as shown in Figure 6-7. You may also double-click on the column name to open
the Edit Columns dialog, described below.

¥ Plot M= E
File Edit Data Graph Macroz ‘Windows Help
X! |
usa_map_kxt !E[ E
= | columnz | cColuwm3 | columnd 'ﬂ

1097
1064
1047
1014
Q64
931
945
1031
945
956

[ Wl el el el el Rl Rl = =)

oflwlo|[-dfom|[n|k|w|m]

[

Figure 6-7: Entering New Column Name

Editing Columns

To bring up the Column Settings dialog, either double-click on the column name or
selectColumn Settings...from the Data menu with the column selected. The dialog
shown in Figure 6-8 appeatrs.
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Chapter 6: The Data Window

Column Settings [ %]
Calumn 2 : *-coord
Mame IY-coord Cancel |

Plot Label |v-zoord

Ex=pression

Format  (EEEEE]

wian [T

Figure 6-8: Column Settings Dialog

Column Number

The number of the column selected appears in the upper left corner.

Name

Displays the current name of the selected column and allows you to change it.
Plot Label

By default, column headings are used for plot axes labels. This box allows you to
specify a more descriptive plot label with text formatting, such as super- and sub-
script. For more on text formatting, see Chapter 12.

Expression

You can calculate values for the selected column by entering an expression in this
box. Plot executes expressions in this field and returns a column of numbers based on
the entered function or expression. For more on calculations, see Chapter 14.

Format

This box lets you specify the numerical format for data displayed in the selected col-
umn. You can click on the arrow to the right of this box for a list of formats. To have
Plot select a format automatically, sel€&neral.
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Fommat  (EEEEE
HHHRR |
HHH
HH T
HH

Figure 6-9: Numerical Format Pull-down Menu

L

lx

You can also enter custom formats in the box. The pound sign (#) indicates the num-
ber of digits to be displayed to the right of the decimal point.

Width/Characters Wide

This box lets you set the column width in terms of characters. Note that you can also
set column width interactively, as shown in Figure 6-10.

Note
If a number is wider than the column, the hidden portion of the number is repre-
sented by an ellipsis. To display the full number, widen the column or use a differ-
ent number format.

Set Column Width Interactively

You can change a column’s width using the Column Settings dialog, as described
above, or you can change it interactively. To do so, move the cursor over the vertical
rule. When the cursor changes, click and drag the rule to the desired width.

E weather_txt M= 3
| X-coord ‘Y—cuurdhﬁemptf‘] | Dewpt (F) |Prlﬂ
1] 4158095] 27697248 | 5
2 4206175 2711076 17 5
3 4157730 24759427 24
4 39253537 25395114 27 11
& 3975751 2386687 22
3 4151425 2401247 25 10
7 4059275 2322290 27
] 4105378 2296648 a0 14
9 4102766l 2221281 25
10 415706353 2257515 3z
11 4135177 2259279 a0 10
1z 4143326| 2195940 28 T h
[ a7

Figure 6-10: Changing Column Width Interactively
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Data Specifications

Plot is designed to work with columns of IEEE floating point numbers. For each col-
umn, Plot saves:

Name

Plot label
Printing format
Column width
Formula

Column of 32-bit floating numbers

For more information, see the description of the Column Settings dialog, under Edit-
ing Columns, earlier in this chapter.

Number Ranges

The floating point values stored by Plot are 4-byte, 32-bit IEEE standard floating
point numbers. 24 bits are used for the mantissa.

Significant/Mantissa precision: 7 to 8 digits

Maximum positive number: 3.4E+38

Minimum positive number: 1.2E-38

Maximum negative number: -1.2E-38

Minimum negative number: -3.4E+38

Infinity: INF

Not a Number: NaN (for example, log of a negative number)

Data Specifications Plot Part 3: Reference Manual
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Using the Notebook Window

The notebook window in Plot provides a place to add comments about your data. It
also allows you to enter and execute expressions and macro commands, which are
described in Chapters 14 and 15. The figure below shows a notebook window con-
taining both comments and expressions for calculations to be performed.

. weather_txt. notebook M= E3

The expressions below are used Lo generate ;I
three columns of data for a sample plot.

a=log(series (100+10)
b=zin(series (100/8)
c=sin(series(100/30)|

Figure 6-11: Notebook Window

A notebook window is automatically created for each data window and takes the
name of the data window. To display the notebook in Windows, s8keetNotebook
from the Data menu.To display the notebook in Power Macintosh, sakict
tled.notebookfrom the Windows menu.

Entries in the notebook window are automatically saved when you save the data win-
dow. When you subsequently reload the dataset, the notebook window will be loaded
and available under the Data menu (Windows) or Windows menu (Power Macintosh).

The standard Windows and Macintosh text editing functions, such as selecting, copy-
ing, deleting, and pasting text, all work in the notebook window. In Windows, the text
font for the window can be changed by seleckogt from the Edit menu; in Power
Macintosh these commands can be found under the Format menu. Only one font and
size can be used in the notebook.
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Changing the Font in the Data Window

In Windows, you can change the font used in a dataset window by seleating
from the Edit menu. In Power Macintosh, the font, size and style can be modified
using commands available from the Format menu.

Using a monospaced font, such as Courier New, is recommended so that the data val-
ues are aligned. The same font must be used for the entire data window.
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Chapter 7:
Opening and
Importing Files

To open or import a data file, select pen...command under the File menu. By
default, Plot displays all file types. To limit displayed files to a specific file type, use
the pull-down menu and select the desired type.
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Importing Text Column Data

Plot imports ASCII files of numbers delimited by spaces, tabs, or most non-numeric
punctuation. Text fields, such as "Jan," "Feb," or "Mar," are accepted as column titles
but not as data. Note that when text fields appear in column data, they are ignored, but
may cause inaccurate column counts.

After using theDpen...command to select the text file you wish to import, click on
OK (Windows) or theéDpen button (Power Macintosh), or double-click on the file
name. The Import File Format dialog shown in Figure 7-1 appeatrs.

Import File Format [ %]
Select the format of the fils: -
Ok
l5 753 bt
Cancel |

Text Columng

Figure 7-1: Import File Format Dialog (Windows and Power Macintosh)

Make sure thatext Columnsis selected and clioRK. The dialog shown in Figure
7-2 appears. The options on this dialog are described below.

Text Columns [ %]
Filename: 15753 tst -
Ok
. - Cancel |
Bhiersms ™ Shrict defimiters
: “iew File...
Header Lines |4 ;l
- Delimiters
Bows [v] |321 ITabs and Spaces j
el
Estimate Sizes |

Figure 7-2: Text Columns Dialog
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Delimiters
Select the desired text delimiter by selecting from the Delimiters list, shown in Figure
7-3.
Delimiters
Comma Only J\L
Tab Only i
Space Onl

Tabs and Spaces

Tabs and Commas

Commasz and Spaces

Tabs, Commas, and Spaces
Fixed Field

Figure 7-3: Text Columns Delimiters

Importing Fixed Field Column Files

SelectingFixed Fieldsfrom the Delimiters pull-down menu changes Wiew File...
button toSet Columns... Click this button to specify your fixed field columns in the
dialog shown below.

Click and drag across each column of numbers you wish to import.
15 10 15 20 25 30 3 40 45 50 55 GO0 65 70

-99 means data not quail.
rogrophic projection
Uimssy  Utmsss
-0.31 2.55
-0.52 4.09
-1.21 4.47
-1.06 5.04
-0.89 4.02
0.68 2.48
2.24 2.13
2.60 0.22

| MDY

4.26 1.82
3.02 4.16
4.7 2.07
1.49 1.42
2.54 1.76
2.14 2.0
2.66 2.43
2.86 107
4.03 0.85 [v

I
1:44]
|

Column
Ranges

Figure 7-4: Fixed Columns Dialog

Click and drag anywhere in the data portion of the window to select each column of
data to import. The listing at the bottom shows you the exact character positions of
the columns you select. You may also enter column specifications directly in this list-
ing. Use the forniirst:last , wherefirst,last are the first and last charac-
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ter positions for that column. The column specifications are separated by commas. If
you overlap a new column onto an existing one, the earlier one is replaced with the
new entry.

Strict delimiters/Separate column for each delimiter

Select this check box if you have some data columns with missing data, indicated
only by two consecutive tabs, for example. If you have a data value in each column,
leave the box unchecked.

Header titles/Last header line contains column titles

Select this check box if your text columns have headings and those headings are sep-
arated by the same delimiters as the data.

Header Lines
Enter the number of lines of text for Plot to skip before import.
Estimate Sizes

Click here to have Plot estimate row and column sizes, given your choice for delimit-
ers. Plot assumes that all of the data values for a row are on the same line. If this is
not the case, override the incorrect estimates.

Rows (Y)/Number of rows
Columns (X)/Number of columns

Here enter the number of rows and columns of data to read from the file.
View File...

Click this button to view the data before you import it, as shown in Figure 7-7.
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Importing Binary Column Files

SelectingBinary Column from the Import File Format dialog brings up the dialog
shown in Figure 7-5. The options in this dialog are described below.

Binary Columns

Filename:  B256.bin 0K

Dimensions Cancel

Skip Bytes I= | Siap Bites iew File...

Aot
Columnsz [+] Humber Type ISigned Bute VI

FEL

Actual length 3312 Bytes
Tivingtoread 1 Byte

Figure 7-5: Binary Columns Dialog

Number Type

Open the Number Type menu and select the number type that represents your data.

Mumber Type ISigned Byte 'I

il e
Actual length| Unzigned Byte
Sigred Short
Unzigned Shart
Signed Long
Unszigned Long
IEEE Float
IEEE Double
‘e Float

Tiying to read|

Figure 7-6: Number Type Menu

Swap Bytes

Select the Swap Bytes check box if your data is from a computer where binary data is
stored in a different order.

Skip Bytes

Enter the number of bytes for Plot to skip before reading data.
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Rows (Y)/Number of rows
Columns (X)/Number of columns
Enter the number of rows and columns of data to read from the file.

View File...

Click this button to view the data in hexadecimal before you import, as shown in Fig-
ure 7-7.

Actual length (Windows)
Size of file in bytes.
Trying to read (Windows)

Number of bytes that Plot will read, based on the current settings.
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Importing Non-Column Data

Plot can import a variety of matrix and image file types, placing the data in the data
window in column format.

Opening Transform Files (Windows)

Plot displays Transform matrix data as columns in the Plot data window. When an
image is opened, Plot imports and displays the color mapping values for the image as
columns of numbers.

Plot can also read files saved as ASCII Special from Transform, although the scale
values will not be applicable. See thensform User’'s Guide and Referenoanual
for information about ASCII Special.

Importing Text and Binary Matrix Data

To import text or binary matrix data, follow the same steps described above for text
and binary columns. The data will be displayed as columns and rows in the Plot data
window.

Two-Dimensional HDF Datasets (Windows)

Hierarchical Data Format (HDF) two-dimensional scientific datasets are opened and
displayed as columns in the Plot data window.

HDF and TIFF Image Files (Windows)

Imported 8-bit image files are read as two-dimensional arrays of 8-bit data values,
converted to floating point values, and displayed in the data window as columns and
rows.

HDF Vset Files

HDF Vset is the normal storage format for data saved in Plot. The first Vgroup is read
and each Vdata record is loaded as one column of data. See Appendix C for more on
the HDF Vset standard.
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FITS Files (Windows)

Plot can open FITS files containing two-dimensional or three-dimensional arrays of
8-bit unsigned, and 16-bit, and 32-bit signed integer values, as well as 32-bit and 64-
bit floating point data. The data is scaled according to the BZERO and BSCALE key-
words before import. The FITS ASCII header appears in the notebook window after

importing.
GIF Files (Windows)

Graphics Interchange Format (GIF) files are read as an array of 8-bit data values,
which are then displayed as columns of numbers. Plot supports 2-, 4-, 16-, 32-, 64-,
and 256-color GIF plots, in '87a’ or '89a’ format.

PBM Files (Windows)

Portable Bitmap (PBM) files are read as 8-bit data values, which are then used to cre-
ate a dataset of columns. 24-bit PBM plots are approximated as 8-bit images before
being converted to data. PBM, PNM, PGM, and PPM file formats are supported.

Importing Non-Column Data Plot Part 3: Reference Manual



Chapter 7: Opening and Importing Files 101
Using View File...

In most import dialogs, Plot allows you to view the contents of your data file before
importing the file. The View File dialog lists all the data in a file with row numbers.
Plot for Power Macintosh also lists column numbers.

Yiew File [ %]

Filename:  ls753.kxt

Hydroll Bun: 753 02/27/92 09:27:00 3ize: 530/ 800 Recs: 321 S:ﬂ
Comment: same as 752 but with the opacity f£ix and the (14Z) £
Mdot 0.30 Mdisk 0.65 Umach 0.00 Mdotdt .0001 Epsl 0O.0600 Sth

Step Time Opac Ls Lj Lco
266017 0.69760 7.0800 0. 505860 0.94250 1.0038
266950 0. 70000 7.1300 0.805870 0.94300 1.0035
267649 0. 70260 7.1300 0. 505860 0.94310 1.0039
Z68568 0.70510 7.1300 0.5805850 0.94320 1.0039
269497 0.70750 7.1200 0.50500 0.94330 1.0040
270477 0.71010 7.1100 0.50590 0.94320 1.0040
271406 0.71260 7.1000 0.5805850 0.94310 1.0039
272334 0.71510 7.0800 0.5805850 0.94290 1.0038

-

J | of

Figure 7-7: View File Dialog, Text Form

Figure 7-7 shows the text form of the View file dialog; Figure 7-8 shows the binary
form of this dialog. Note that if the text form displays data that you cannot read, you
may simply be trying to import binary data as text data.

Yiew File [ %]

Filename:  B256.bin

Figure 7-8: View File Dialog, Binary Form
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Importing Multiple-Record Files (Windows)

Some Transform, Plot, MATLAB and HDF files contain multiple records. For these
files, the Multiple Record dialog shown below appears. For HDF files, you see a list
of HDF records and sizes, by name. For MATLAB files, you see a list of numbered

records and their sizes.

Multiple Records [ %]
Filename: D ata hdf -
Ok
Select record(z) to be imported:
- Cancel |

1
‘el [7575)
‘el [7575)

Select Al |

Figure 7-9: Choosing Record(s)

In the scrolling list, select any or all of the records listed. UseStlkect All button to
choose them all. ClickK to proceed. Plot imports each of the selected records into

a separate data window.
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Chapter 8:

The Plot Window

Each plot window is built on a similar foundation, so that fundamental features and
operations are the same, regardless of plot type.

B weather_txt_plot1 [_[O]x]
US Temperature on January 2, 1991 C
3000000 [
1 se
L]
2% ® 8, &
PRI ]
4 . e s, e
o oo &
.
2000000 —| * .igf.".‘
-
1000000 —|
ot
-
.,
.
o T T T T
o 1000000 2000000 3000000 4000000
X
R a7

Figure 8-1: The Plot Window
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The window name in the title bar displays the name of the dataset that was used to
create the plot, followed by the plot number, which indicates when, in a sequence of
plots created from this dataset, this plot was created.

Under the plot is the canvas—the imaginary surface the plot is drawn on, correspond-
ing to the blank paper used for printing a plot. Scroll bars control the area of the can-
vas to be displayed.

In Windows, the right and bottom borders of the printable page are also indicated by
rules representing the page borders.

In Power Macintosh, the mouse pointer is the only cursor tool used in Plot. The
mouse pointer allows you to resize a plot, to select a plot or plot component for edit-
ing it, in conjunction with theSynchronizecommand, to select a point of interest on

the plot to highlight corresponding values in the data window.
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Resizing Plots

Preference Settings Dialog (Windows)

In Windows, the initial size of new plots is set in the Preferences Settings dialog. You
can resize a plot by specifying an exact size or interactively by using the mouse.

Image Size H:

216 kil

¥

Figure 8-2: Toolbar with Resize Tool Activated

If the Tool Bar does not appear when a plot window is active, SeletBar from
the Edit menu.

Using the Resize Tool (Windows)

To draw a plot at a specific size, type the height and width (in points) in the Image
Size fields and press Enter.

ez To adjust the image size so that the aspect ratio of the image matches that of the
=1 dataset, click thdspect Ratiobutton. The aspect ratio is calculated from the scale
ranges of the dataset.

Resizing Plots Interactively

To resize a plot, position the pointer within the rectangular boundaries of the plot, and
click once. The boundaries of the plot will be highlighted, and in Windows a solid
box will appear in each corner and on each side of the plot (in Power Macintosh a
solid box appears in the lower right corner).

To resize a plot in two dimensions at once, click on a corner box, and drag to expand
or shrink the plot to the desired size (Figure 8-3), and release.
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weather_txt plot1 [_[O[x]

3000000

T-coord va E-coord

Chapter 8: The Plot Window

2500000 —

2000000 —

1500000
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1000000

500000
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T
3750000 5000000
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Figure 8-3: Resizing a Plot in Two Dimensions

In Windows, to resize a plot in only one dimension, click on a box along the plot's
side, drag to the desired size (Figure 8-4), and release. To resize a plot using the key-
board, press Tab until the plot is selected. Then, pressing Ctrl+Shift and an arrow key
to change the image size in the indicated direction. The image size is changed in
increments of one point.

In Power Macintosh, to grow or shrink the plot proportionately, press the Shift key
before dragging.

Resizing Plots

weather_txt_plot] [_[O]*]
¥-coor. 4 vs X-coor a
3000000
se,
2500000 o ha,, &
o ®Ta 8 0a0e®
ot
& e,
2000000 |
-
it
H
2 1500000 4
0 LS
i~
1000000 |
500000
<
H
.
o T T T
o 1250000 2500000 3750000 5000000
X-coord B
Al G

Figure 8-4: Resizing a Plot in One Dimension
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Positioning Plots on the Canvas

To move a plot around on the canvas, click anywhere within the plot boundaries and
drag the plot to the desired location. If you move the plot too high or too far to the
left, Plot adjusts to make the plot visible.

In Windows, to move a plot using the keyboard, press Tab until the Plot is selected.
Then, press Shift and an arrow key to move the plot in the indicated direction. The
plot is moved in one-point increments.

weather_txt_plot1 =] 3

3000000
H

2000000 —| -,

-
1000000 — - .V'. -
L]

a 1000000 2000000 3000000 4000000 s5000000

Figure 8-5: Moving a Plot on the Canvas

In Windows, the keyboard can also be used to scroll the plot window, as you would
use a mouse to move the scroll bars. To scroll in one-page increments, press Home
(left), End (right), Page Up (up), or Page Down (down). To scroll in smaller incre-
ments, press an arrow key in the indicated direction.

Selecting Plot Components

The mouse pointer also lets you select individual components for editing. You may
select each axis and corresponding scale, each axis label, the plot title and other tex
labels, as well as the graph itself. See sections later in the manual for more on editing
each of these components.

In Windows, to select plot components using the keyboard, press Ctrl+Tab to select
the plot window. Then press Tab or Shift+Tab to select the different components. To
edit the selected component, press Enter.
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Synchronize

The Synchronizefeature is an especially useful analysis tool, as it allows you to
interactively display numeric values of plotted points. Wiggmchronizeis enabled,

Plot automatically updates all windows associated with a dataset each time a selec-
tion is made on a plot or in the data window.

Synchronize On: |%-coord. ¥-coord j

Figure 8-6: Toolbar with Synchronize Activated (Windows)

To enable the Synchronize feature, make the plot window active. In Windows, click
on theSynchronizebutton in the tool bar. If the plot contains more than one X,Y
pair, open the Synchronize On menu list to switch between X,Y pairs (shown above).
In Power Macintosh, select tiynchronizecommand from the Edit menu. Now,
when you click on a point along the plot, the corresponding data value is automati-
cally selected in the data window (Figure 8-7). Likewise, if a value in the data win-
dow is selected, the corresponding point is selected in the plot window.
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B® Plot M=
Fle Edt Data Graph Macios Windows Help
Synchronize On: |%-coord. Y-coord =
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Figure 8-7: Plot and Corresponding Row of Data Selected using Synchronize

You may also select a value in the data window; Plot automatically selects the point
in all plots that are drawn from that dataset which have Synchronize turned on. You

must enable Synchronize for each plot in turn.

In Windows, to use the Synchronize feature with a keyboard, press Ctrl+Tab to select

the plot window. Then sele8ynchronizefrom the Graph menu. Press Space to

select the top row. Then press Shift and the up- or down-arrow key to move through

the data. To synchronize on a different X,Y pair, press Tab or Shift+Tab.
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Copy and Paste Plots (Power Macintosh)

One way to export plots created in Plot is to useCibigy andPastecommands
under the Edit menu.

To copy a plot, click anywhere within the plot bounds, then selaqty from the Edit
menu. The plot and axes, as well as all labels and legends will be copied to the clip-
board. The copied plot can then be placed into another presentation program, using
the Pastecommand.

Hold down the Option key and sel€bpy from the Edit menu to copy just the plot
without axes and titles. This can be useful for creating overlays in Transform.
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Creating Plots

Once data has been entered or imported into a data window, creating a plot is a matter
of selecting a plot type from the Gallery under the Graph menu, then selecting the
data to be plotted. This chapter first discusses the Gallery, then the X,Y Pairs dialog
used for selecting data.

Note that the Gallery is only a starting point for creating plots. Plot is designed to
make it easy to go on to change plot parameters, and change plot type, allowing you
to create exactly the plot you need. For more information on changing plots, see
Chapter 10: Axes, Labels, and Grids; Chapter 11: Editing Plots; and Chapter 12: Text
and Legends. In addition, Chapter 13: Building Plots, illustrates one of Plot's most
powerful features, the ability to plot pairs in layers to create advanced plots.
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The Gallery

To create a plot from the Gallery sel&allery from the Graph menu. The Plot Gal-
lery offers five commands and plot typédne, Double-Y, Scatter, Number Scatter,
andError Bars . Each selection applies to a set of preselected parameters for a new
plot.

The plot title is taken from the names of the data columns plotted. Axes names are
taken from the names of plotted columns, or from the Plot Label entry in the Column
Settings dialog for the plotted columns. Plot estimates reasonable axes bounds and
intervals. Each Gallery choice is described below.

Gl
Mew Text 3 Double-y
Edb R Sealter

; MHumber Scatter
Edi Tei. Error Bars
Editfnrs..

Spnchranize

[Ereate Leqend
[Sure k..

Figure 9-1: Plot Gallery Commands

Line Plot

Line graphs are useful for showing trends in an X,Y pair or for comparing multiple
X,Y pairs. Selectind.ine will plot a simple solid line connecting the data points for a
selected X,Y data pair. If multiple X,Y pairs are selected, each uses a different dashed
line style.
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Figure 9-2: Line Plot

Double-Y

Double-Y plots allow comparison of trends where data is measured in different units.
SelectingDouble-Y is similar to selectingine, except that it plots two independent

Y axes. The first column is plotted as a solid line, the second as a dashed line. Dou-
ble-y plots require the selection of two X,Y data pairs (see “Selecting X,Y Pairs”
later in this chapter), and the horizontal axis should be equivalent for both pairs.

[-Iol=]
Time Dependent Accretion Simulation j

T e 30R i
£=0.05, 4 =0.30

E Luminosity

Opacity

L Opacly

= T T T S O O T
0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5

Tirme(s) -

Figure 9-3: Double-Y Plot
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Scatter

Scatter plots are useful for displaying especially large datasets and allow the display
of a third variable at each X,Y location. SelectBgatter will plot a symbol for the

selected X,Y data pair to produce a scatter plot. By default, Plot simply draws a box
at each X,Y location.

weather_txt_plot1 [-[C]

US Temperature on January 1, 1991
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Figure 9-4: Scatter Plot
Number Scatter

Number Scatterworks similar toScatter, except that it prints a number from a data
column, centered at each X,Y location. By default, row numbers are plotted initially.
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Figure 9-5: Number Scatter Plot
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Error Bars

Error bars display some level of error along an X,Y data pair. SeldetiogBars

will plot a simple line with error bar symbols for the selected X,Y pair. By default,
Plot sets the error at one standard deviation for the Y error. The error level can also be
a percentage of plotted data, or it can be derived from a data column.

[ Untitled.plot1 = |
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Figure 9-6: Error Bar Plot
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Select X,Y Pairs Dialog

Choosing any plot type using tallery command opens the Select X,Y Pairs dia-
log shown in Figure 9-7. This dialog prompts you to select the data columns to be
plotted.

Select XY Pairs [ x]

Line Plat

A

Fow Numnbers Cancel |
y_fit

Figure 9-7: Select X,Y Pairs Dialog

The current plot type is displayed just below the “Select X,Y Pairs” title. The rest of
the dialog consists of two lists, one for the X (horizontal) axis, the other for the Y
(vertical) axis. Each list displays all columns from the active data window. A column
selected under the X list will be plotted as the horizontal axis. A column selected
under the Y list will be plotted as the vertical axis.

You can select only one X column, but you can select multiple Y columns. To selecta
range of columns in the Y list to plot against a single horizontal axis, select the first
column, hold down the Shift key, then select the last column. To select hon-contigu-
ous columns, hold down the Control key (Command key in Power Macintosh) instead
of the Shift key while selecting additional columns.

Clicking OK adds the selected data and draws the plot according to the Gallery sub-
menu selection.

Select X,Y Pairs for Double-Y Plots

SelectingDouble-Y from the Gallery will prompt you twice with the Select X,Y
Pairs dialog.

The first dialog prompts you to select columns to be plotted against the left vertical
axis (Y1). After a selection is made, a second dialog prompts you for the data to be
plotted against the right vertical axis (Y2).
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Select X.Y Pairs E Select X.Y Pairs E

Double-v' Plat [left axiz) oK Drouble-v Plat [right axiz] -DK
b e

Fow Mumbers - Fow Mumbers -
St 5t

# A
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Cancel

i

Cancel

Fow Mumbers j

Figure 9-8: Select X,Y Pairs Dialog for Left and Right Axis of a Double-Y Plot

After selecting data columns for the right vertical axis, cligK to draw the Double-
Y plot.

Select X,Y Pairs from the Data Window

You can also preselect X,Y pairs in the data window before selecting a plot type from
the Gallery. Column(s) selected in the data window are automatically highlighted in
the Select X,Y Pairs dialog.

When a single column is selected in the data window, that column is preselected for
Y in the Select X,Y Pairs dialog. Plot automatically selects Row Numbers for the X
column.

When two or more contiguous columns are selected in the data window, the leftmost
column is preselected as X. The remaining column(s) are preselected for Y.
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Axes, Labels, and
Grids

Plot provides full control over axes, axes labels, tickmarks, grid lines, and scales. The
procedure for editing these components, described below, is the same for all plot

types.
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AXis Labels Dialog

To open the Axis Labels dialog (Figure 10-1), double-click on the axis you wish to
edit, or click once to select it, then selkdit Axis... from the Graph menu. A cut-
away of the axis that would be drawn from the values shown below appears beneath

the dialog.

Axis Labels . [ %]

tis [ =] oK

Minirnum I awirnum
Cancel

Data Range 27212 2.98994e+00

E'UtBUUﬂdSE 0000 & Increment © Intervals

| [zo000 ] E
Major Ticks per Label
™ Auto Range Calculation

Minor Ticks per kajor

Scale: & Linear ¢ Log

Label Format mmnn - l

FlEl

Draw

Ais Labels [0 | [o000

FEont...

Tickmarks...

I
[ T I
0 20000

I I |
40000 AO000 30000

Figure 10-1: Axis Labels Dialog and Resulting Axis

AXis
Open the Axis list in the top corner of the dialog to select another axis for editing
without closing this dialog.

Data Range (Windows)

Displays the actual range of data values, which is calculated from all the X,Y pairs
associated with the axis.

Plot Bounds

Specify the range of values to be plotted in the Minimum and Maximum fields. You
may plot only a portion of the actual data range or extend the boundaries of the plot

beyond the actual data range.
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AXis Labels

These boxes list the starting and ending values for axis labels. You can change these
values to start and stop labels at points other than the plot boundaries.

AXxis Label Increment and Intervals

You can choose to set spacing for labels by using the value listed under Increment or
by setting intervals in the Intervals box. The Auto Range Calculation check box must
be deselected before choosing Increment. When a new value is entered for one, the
other is automatically adjusted. For example, in the dialog shown in Figure 10-1, if
the Intervals value was 2 instead of 4, the increment would become 40000.

Auto Range Calculation

Check this box if you want Plot to calculate the increment, and minimum and maxi-
mum label values for you. Plot makes a “best guess” at boundaries based on the val-
ues entered for Plot Bounds, and Intervals.

Major Ticks per Label

This value sets the number of major tickmarks to be drawn per label interval. In the
dialog shown in Figure 10-1, if you set the Major Ticks per Label to 5, then 5 major
tickmarks will be set at intervals of 20,000 (i.e., 0, 20000, 40000, 60000 and 80000).
Note that the first major tickmark is drawn at the label.

Minor Ticks per Major

This value specifies the number of minor tickmarks between major tickmarks. Note
that the first minor tickmark is drawn at the major tick, and therefore is not visible.
For example, if set to 2, one minor tick will appear between each pair of major tick-
marks.

Scale

Plot draws plots with either linear or logarithmic scales. Click on the desired scale
type here.
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Label Format

Enter your own format for numerical labels or open the Label Format list and
selected a predefined format.For more information about formats, see Chapter 6.

Label Format  |iiisigsss -
it
fidisidanian)
R v

Figure 10-2: Menu of Numerical Formats for Labels

Tickmarks...

Click this button to open a dialog that provides control of tickmarks and grid lines.

Tickmarks [ %]
-DK

™ Grid Lines

™ Mirror e |

Figure 10-3: Tickmarks Dialog

Direction

Plot will draw tickmarks two ways, depending on the option selected here.

In—This option draws ticks from the axis toward the center of the plot (Figure 10-4).

1 | | | | | 1 |
a 20000 40000 A0000  BOOOO

Figure 10-4: Tickmarks Drawn In
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Out—This option draws ticks from the axis away from the plot (Figure 10-5).

[ ' | ' | ' | ' |
a 20000 40000 A0000  &0000

Figure 10-5: Tickmarks Drawn Out

You may also check both boxes to draw tickmarks both inward and outward.
Grid Lines

This option draws a line across the entire plot at each major tick.

Untitled_1.plot1 IH[=] B3

-
Colurnl vs Row Numbers j

10

Columnl
i
_‘/_
-\_\_\_\_\—__‘"——\_
’—’/—'_F/
‘_\_\_‘_‘—‘——\_
—

u} Z 4 ] g 10

Row Numbers -

Figure 10-6: Grid Lines

Mirror

Selecting this option will draw identical tickmarks on the opposite axis of the plot.
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Length and Width

You may enter length and width (in points) for both major and minor tickmarks using
these boxes. The width values also apply to grid lines. The values specify point sizes,
and you may enter fractions (e.g., 0.5).
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Editing Plots

This chapter describes how to use the Edit Plot dialog and related dialogs to edit a
plot.
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Edit Plot Dialog

The Edit Plot dialog, shown below, provides control over all attributes of every plot
type, as well as which data columns to plot for which axis.

Edit Plot [ %]

Lines... | Lolors... |

Add... | Delete | iymbols...l Extraz... |

Diraw |

Figure 11-1: Edit Plot Dialog

To open the Edit Plot dialog, you can double-click the plot to be edited, or daii#ct
Plot... from the Graph menu.

Adding and Deleting Plot Pairs

The X,Y Pairs list displays the names of X,Y pairs available for the current plot, with
the X data column listed first and the Y column listed second. To add an X,Y pair to
be plotted, click on th&dd... button. The X,Y Pairs dialog appears.

Select X.¥ Pairs [ %]

Line Plat oK
® A

Flow Mumbers |

Cancel

Figure 11-2: Select X,Y Pairs Dialog
All columns from the corresponding data window will by listed by column title in

two lists. Clicking a column title in the X" list assigns that column to X; clicking a
column title in the "Y' list assigns that column to Y.
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When you clickOK, the new X,Y pair is added to the pairs list in the Edit Plot dia-
log. The axes are recalculated when you cliclocsmw or OK.

The Edit Plot dialog also allows you to delete X,Y data pairs. To do so, select the pair
to be deleted, and click ddelete The deleted pair is removed from the X,Y Pairs list
in the Edit Plot dialog.

Style Box (Preview)

The Style box (unmarked in Power Macintosh) represents the current attributes for
the selected X,Y pair. When you edit lines, symbols, colors, and other attributes of an
X,Y pair, your changes will be applied to this graphic immediately before you return
to the Edit Plot dialog. This allows you to preview the effects of your changes without
redrawing the entire plot.

Lines

To edit the line associated with any X,Y pair, select the pair from the X,Y Pairs list
and click orLines...in the Edit Plot dialog. The dialog below will appear.

#-ooord, Y-coord
Style: [N b Cancel

width: g pts
Preview

Figure 11-3: Lines Dialog

The name of the X,Y data pair associated edited line appears above the Style field.
Style

The list in Figure 11-4 provides five choices for line style.

Style: I Solid = l

Long D ashes

Figure 11-4: Line Styles Menu
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Width

Specify the line width (in points) of the current X,Y pair.
Preview (Windows)

ChoosePreview to update the Style box in the Edit Plot dialog.

Symbols

Clicking on theSymbols...button in the Edit Plot dialog opens the Symbols dialog
which lets you add or change symbols plotted along an X,Y data pair. The selected
pair is displayed just below the title bar.

Symbols [<]

¥-coord, Y-coord
oK

 Mone

 Draw Filed Cicle  *
£ Character &3 e

& Number

Colurr: [ TempiF) -

Fomat:  [#AEERH B
© Error Bars Brs

sae =

o
o
=
&
i

Figure 11-5: Symbols Dialog

None
Choosé\oneto disable all symbols.
Draw

ChooséDraw to plot symbols along the selected X,Y pair. You may choose from any
of the nine symbols to the right of tigraw button by selecting the symbol type from
the popup menu. Specify the size of the symbol in the Size field.

Character

ChooseCharacter to plot a keyboard character along the selected X,Y pair. Enter the
character to be used in the corresponding box. To set the attributes for this character,
click onFont... or Size

Number

ChooseNumber to plot actual numerical values along the selected X,Y pair.
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To select a column from the corresponding data window, open the Column menu.
Open the Format menu to select a numerical display format, or type your own format
in the box provided. To set the font attributes of the numbers, clidkamt....or Size

Error Bars

Choose Error Bars, then click &ars...to open the Error Bars dialog.

rDirections—————————————
I i

-w T [T+
o Cancel |

— Emor Source

' Sigma
€ Fixed
7 Percent of Value

€ From Data

Colum: IHDW Mumbers 'l

Figure 11-6: Error Bars Dialog

The first group of check boxes allow you to control how the error bars are drawn.
Note that you can select any combination of choices.

Positive Y—Choose this option to draw a vertical bar for the positive error of the Y
value.

Negative Y—Choose this option to draw a vertical bar for the negative error of the Y
value.

Positive X—Choose this option to draw a horizontal bar for the positive error of the
X value.

Negative X—Choose this option to draw a horizontal bar for the negative error of the
X value.

The remaining buttons provide a choice of error sources.

Sigma—Error bars will be drawn according to the number of standard deviations
from the data, as entered in the accompanying box.
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Fixed—Error bars will be drawn at a fixed length specified in the accompanying box,
scaled to the axis.

Percent of Value—Error bars will be drawn as a percentage of the data value.

From Data—Error bars will be scaled to a column of data, as selected from the
accompanying list.

The remaining items in the Symbols dialog control character font, symbol size, and
how many data values to plot.

Size
Enter the point size for drawn symbols in this box.
Skip

The Skip box lets you display symbols at intervals, rather than at every data point, to
prevent symbols from overlapping. The default value of zero draws a symbol at every
data point. Enter the number of data points to skip between symbols.

Font

Opens the Font dialog used to select the font for character or number symbols.
Preview (Windows)

ChoosePreview to update the Style box in the Edit Plot dialog.

Colors

Plot lets you display lines or symbols in solid color, variable color, or grayscale. Use
this feature to highlight features of an X,Y plot or to display a third column of data
along an X,Y pair plot. To apply or edit colors, sel€uilors...from the Edit Plot dia-

log. The name of the currently selected plot pair is displayed just below the title bar.

Col [X]
b b

€ Solid Black g

Variable ﬂ
Cownn: [ ¥ Previw
May  [200

& Rainbovd
© Grapscale

Figure 11-7: Colors Dialog
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Solid

ChooséeSolid to display lines, symbols, characters, or numbers in a solid color. Open
its menu to select a color (black, yellow, magenta, red, cyan, green, blue, or white).

Variable

ChooseVariable to map color hue or grayscale along the selected X,Y plot to the
column displayed in the Column field.

Column—Open the Column menu to select the column to which you want to apply
color (all columns in the active data window are listed).

Min and Max—The Min and Max boxes let you set the range of values from the
color control to be mapped to a color or grayscale range.

Rainbow

ChooseRainbow to map values to hues of blue, cyan, green, yellow, orange, and red.
Grayscale

ChooseGrayscaleto map values to shades of gray.

Preview (Windows)

ChoosePreview to update the Style box in the Edit Plot dialog.
Extras

Clicking on theExtras... button in the Edit Plot dialog brings up the Extras dialog,
which provides access to other features, including pen control and axis selection. The
name of the currently selected plot pair is displayed just below the title bar.

Extras [ %]
Row Murmbers, Colurnnl -
-DK
Horizontal Asis: I 'l
Wertical Auis: IY‘I =~ l _lEanc:eI

™ Pen Contral

LColumr: IHow Mumbers 'l

Figure 11-8: Extras Dialog
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Horizontal Axis

This box displays the X axis that corresponds to the selected plot pair, where X1 is
the bottom horizontal axis and X2 is the top axis. To assign a different axis to the plot
pair, open the Horizontal Axis menu and select from the axes listed.

Vertical Axis

This box displays the Y axis that corresponds to the selected plot pair, where Y1 is
the left vertical axis and Y2 is the right axis. To assign a different axis to the plot pair,
open the Vertical Axis menu and select from the axes listed.

Pen Control

Pen control makes it possible to draw map outlines and other line drawings. It pro-
vides the equivalent of plotter pen control using three columns of data: one column
for the X location, one column for the Y location, and a third for the Pen-Up/Pen-
Down indicator.

Clicking the checkbox enables Pen Control. The currently selected plot pair provides
the X and Y columns. The adjacent arrow button displays a list allowing you to
choose a third column of data as the pen controller.

Numbers in this column that are greater than zero toggle the pen down, meaning Plot
will draw the line. Numbers less than or equal to zero toggle the pen up, meaning Plot
will move the pen without drawing.

To see an example of how pen control is used, open the ‘USA_Map.txt’ file as a text
column file. Create a line graph usi@glumn 1 as X andColumn 2 as Y. You will

see a map of the United States with crossed lines. ChooEditiélot command to

open the Edit Plot dialog, then seléstras.... In the Extras dialog, select tRen

Control option, then choos€olumn 3 from the pop-up menu. ClickK to close the
Extras and Edit Plot dialogs. You will now see a map of the United States with state
borders.
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Text, Legends, and
Curve Fitting

Plot lets you add and edit text labels and generate legends for your plots. In addition,
Plot supports a text formatting language, which can be especially useful in macros.
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Adding Text

Adding Text

To add text to a plot, selelew Textfrom the Graph menu. In Windows, select the
position where the new text should be placed in relation to the plot from the submenu.
New text can be aligned with any side of a plot or with the center of the plot.

Gallery 3

Certer
Left
Right

Battam
Top

Edit Plot...
Edit Tiest...
Edit Axiz...

Sunchronize

Create Legend
Curve Fit...

Figure 12-1: Selecting New Text and Text Position from the Graph Menu

Note

In Power Macintosh, you can change the text alignment with the macro language.
Refer to Chapter 15: Macro Reference.

The Edit Text dialog that appears lets you enter text and use the standard text editing
functions. When finished, clidRraw to place the new text on the plot without leav-
ing the dialog, or cliclOK to place the new text and exit the dialog.

Edit Text

[ 0K

Cancel

]

[~
-
4 L
Superscript |

Subscript |

Diraw

Flain | Italic |

Bold | Underline | FEont...

Figure 12-2: Edit Text Dialog
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Moving Text

To move any text label, simply click to select it and hold (selected text in has a bor-
der). Then drag the text to the desired location.

Editing Text

To edit existing text, click once on the text and sdketit Text... from the Graph
menu, or double-click on the text. The Edit Text dialog will appear, allowing you to
edit the selected text.

Font, Size, Style

You can change text font, size, or style from within the Edit Text dialog. First select
the text you wish to change. To change the font style (plain, italic, bold, underline) or
position (superscript, subscript), highlight the text, then click on the appropriate but-
ton (Windows) or select the appropriate style from the Style submenu located on the
Format menu (Power Macintosh).

In Windows, to change the font or font size, select the text you want to change and
click onFont... to open the Font dialog.

Edit Text

hdrialsz10% vs. Y} =]
I _>l_I
Flain | Italic | Superscript |

Bold | Underline | Subscript | FEont... |

0K

Cancel

]

Diraw

Figure 12-3: Changing Text Style

In Power Macintosh, simply select the available font and size from the Format menu.
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Using the Text Formatting Language

This section describes how to use Plot's text-formatting language, which is based on a
subset of the gX language.

The text formatting language consist of special codes that are inserted in your text.
These codes are inserted automatically when you change font attributes using the
Font dialog or use any of the style buttons in the Edit Text dialog. You can also type
these codes directly into macros or text annotations. Macros, for example, can con-
tain all formatting information for your text annotations. The same macro can be used
to control text formatting on any platform supported by Plot.

Style attributes, such as subscript, are indicated by formatting codes in the Edit Text
dialog, as shown below.

Edit Text

{1} vs. ¥_{1} [—
1 _>l_I
Flain | Italic | Superscript |

Bold | Underline | Subscript | FEont... |

0K

Cancel

Diraw

]

Figure 12-4: Formatted Text and Corresponding Codes in Edit Text Dialog

Using the example above, when you cl@K, the text will appear asp¥s. Y;.
Other formatting codes are described later in this section.

Commands and Control Symbols
Functions and special characters are specified by commands (commands are also

referred to as control sequences). A command is a batkélggollowed by a name.
An example of a command and its printed product follow:

\alpha
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Commands consisting of a single character, such as an ampersand

(&) are called control symbols. An example and its printed product follow:

\& &

Command Termination

A command consists of upper- or lower-case alpha characters only, never numbers.
The command terminates with any non-alpha character. This character is usually a
space, as shown below:

hi \alpha there hi gthere

Note that there is no space between 'a' and 'there'. That is because the command
always absorbs the space that follows it. If it did not do this, then special characters
would always be followed by a space. To add a space to the example above, the con
mand would be as follows:

hi\alpha there hi « there

Note also, in the example below, that commands absorb spaces only, not characters
that follow it:

hi\alpha\alpha there hi ¢ o there

Here the backslash terminates the first \alpha, and a space terminates the second on
Commands must be terminated to work correctly.

State Commands and Command Range

The examples above displayed specific words or characters. There are also com-
mands that affect the state (or style) of the text, such as bold, italics, etc. Such a com-
mand, and its printed product, follow:

hi \bf there hi there
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In this examplelbf (for bold font) affects everything that follows. This is true of all
state commands. To limit the range of a state command, use brgkRe@(illus-
trated in the next example:

This is a {\sz18 BIG} Word This is aBIG word

Here\sz18 (specifying 18 pt. type) affects only the text within the brackets.

Text Formatting Codes

Listed below are all the codes currently available in Plot for formatting text. They can
be entered in the Edit Text dialog or within macros you create using Plot.

Command Symbol
\ The backslash character must be used to start any command.
Super- and Subscript

A Superscript next character.
_ Subscript next character.

Ntext} Superscript all text within brackets.

_{text} Subscript all text within brackets.

State Commands

The following commands must begin with a backslash, and affect all text that follows
the command. Bracket{} ) can be used to limit the range of the effect of a com-
mand, as described earlier.

\bf Boldface

\bg Fill text background with white (opaque)
\black Display/print black

\blue Display/print blue

\cyan Display/print cyan
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\fontname Change font tdontname . For example\courier-new or
\symbol . (Note that if a font name contains spaces, hyphens are
used instead.)

\green Display/print green

\frame Place a frame around text

\it Italics

\legend# Display sample of attributes for X,Y pair referenced by #, where #
is the sequence in which data appears in the Pairs list in the Edit
Plot dialog

\magenta Display/print magenta

\n line feed

\red Display/print red

\rm Cancel all font and font style changes (revert to defaults)

\sy Change to symbol font

\sznn Change tan point font

\white Display/print white

\yellow Display/print yellow

Characters and Symbols

To print uppercase Greek letters, capitalize the command used to print lowercase let
ters (see below). For example, for uppercase algha ( )\Ayjplea

\\ Backslash

\n Caret

\ Underscore

\ Open bracket
\} Close bracket
\alpha o

\beta g
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\chi

\delta

\Delta

\epsilon

\eta

\gamma

\Gamma

\iota

\kappa

\lambda

\Lambda

\mu

\nu

\omega

Chapter 12: Text, Legends, and Curve Fitting

Plot Part 3: Reference Manual



Chapter 12: Text, Legends, and Curve Fitting 141

\Omega Q
\phi o
\Phi &
\varphi ¢
\pi T
\Pi I
\varpi o
\psi v
\Pse p
\rho P
\varrho p
\sigma G
\Sigma ¥
\varsigma c
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\tau T
\theta 0
\Theta o
\vartheta &
\upsilon v
\Upsilon Y
\Xi a
\Xi =
\zeta ¢
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Creating Legends

The Create Legendcommand in the Graph menu displays the name of each plotted
data column, along with a sample of the attributes for each plot pair, including line
style, symbol, and color. The legend is drawn with a frame and is placed to the right

of the plot.
[ 15746_txt.plot1 IH[=] B3
Opac ws Time ;I
17.5 7 _I
15.0 —
12.5 4
8 |
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10.0 —
7.5 4
5.0 T T T T
o.a6 0.8 1.0 1.2 1.4 1.6
Time -
4 L4

Figure 12-5: Legend Placed on Plot

You can move the legend by clicking and dragging it to the desired location. You can
edit the legend by clicking on it once and selectitdjt Text... from the Graph menu

or by double-clicking on the legend. The Edit Text dialog will appear, displaying the
text and codes for other components of the legend.
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Curve Fitting

Curve fitting is a method of fitting an equation to your data using an interpolation
technique. In Plot, this equation may be linear, exponential, or a polynomial expres-
sion of specified degree. This section describes how to fit your data and extract infor-
mation from the fit.

Fitting a mathematically-definable curve to a set of data points can be extremely use-
ful for extrapolation and prediction or interpolation and understanding. In some cases
it is merely desirable to find what curve shape best fits a set of data, since this infor-
mation can reveal a great deal about the nature of the process or system being studied.

Curve Fitting a Plot

To fit your data to an equation, you must already have generated a plot from that data.
With the plot window selected, choo€airve Fit... from the Graph menu. The Curve
Fit dialog shown in Figure 12-6 appears. This dialog is described below.

#.1 Pairs Cloze
' Polynomial

" Exponential

& Linear HMotebook |
Mame [Opac_ft

= |-0.809261 * Time + 9.87876

Flat

Carrelation = 0.00818266

Figure 12-6: Curve Fit Dialog

Pairs

The X,Y pairs used for the current plot appear in the Pairs list, allowing you to select
the pair to be fitted.

Curve Fitting Plot Part 3: Reference Manual



Chapter 12: Text, Legends, and Curve Fitting 145

Name

This box displays the name of the data column that will result from the curve fit. By
default, the name is taken from the y column of the X,Y pair selected, with the suffix
_fit attached, but you can edit the name as desired.

Linear Curve Fits

Select this option to model your data as a straight line. Plot will use linear regression
to produce the best fit through your data, yielding a slopar(d y-intercepth) in
the formy = mx+b .

Exponential

Select thbis option to model your data as an exponential function of the form
Y =ae %,

Polynomial

Select this option for a polynomial fit. Specify the degree of the polynomial by enter-
ing a value in the Order box. Plot fits polynomials of degree one through twelve. If
you are uncertain what degree polynomial will best fit the shape of your graph,
choose several options and compare their relative correlation through the use of the
notebook (see the discussion later in this section). Note that higher order polynomi-
als do not necessarily produce better fits, especially for small datasets.

Calculate

After selecting the type of curve fit, click on the Calculate button. Plot will produce
an equation with the best fit through your data and display it in the text box.

Notebook

To copy the equation in the text box to the notebook for future reference, click on the
Notebook button. The equation is placed in the notebook as a macro expression. You
may calculate and place in the notebook as many different fitted curves as you like.
(You may need to place lengthy equations in the notebook in order to view them in
their entirety.)

From the notebook it is also possible to get additional information from your curve.
See the notebook section later in this chapter for more information on using the note-
book with curve fitting.
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Plot

To plot your fitted curve on the same graph as your data, click the Plot button. By
default, a curve fitis plotted as a solid line. You can, however, edit the curve fit plot as
you would any other plot. Simply select the curve fit plot pair in the Edit Plot dialog
and apply the desired attributes.

[ 15746_txt.plot1 IH[=] B3
-
Opac ws Time _I
17.5 _I
15.0 4
12.5 4
5]
z ]
)

Time -

Figure 12-7: Plotted Curve Fit
When a fitted curve is plotted, the corresponding column of fitted data is placed in the

data window, allowing you to compare actual data points (y-values) to those gener-
ated by the fitted equation.

Curve Fitting Plot Part 3: Reference Manual



Chapter 12: Text, Legends, and Curve Fitting

|v|A

*

=] SAMPLE_hdf
| E W Vertical Vel [Vertical Vel fit]
1 750 -0.27 0.233412
2 2z50 -0.07 0.194555
3 3750 0.16 0.156497
4 5250 0.3 0.118039
5 6750 0.3 0.0795818
& 5250 o.23 0.0411z242
7 5750 0.56 0.00266661
5 11z50 1.05 -0.035791
E 12750 0.88 -0.0742486
10 14250 -0.21 -0.112706
11 15750 -0.74 -0.151164
«[ 1 +

147

Figure 12-8: Curve Fit Data Column Added to Data Window

To exit the curve fit dialog at any time, click G .

Curve Fitting and the Notebook

It is often useful to try several curve fits to find the best possible fit. Often, however, it

is impossible to visually determine which method is best.

By placing a curve-fit equation in the notebook, you can do a more rigorous evalua-
tion of a fit, as illustrated by the following example.

The two plots in Figure 12-9 are the products of two curve fits taken from the same
data. The left plot was produced by an exponential curve fit, the right plot was pro-
duced by a sixth-order polynomial curve fit. We can use the notebook to ascertain

which produces the best fit.
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200 ¥ vz X 200 T va X

160 —

120

o Z 4 ] g 10

Figure 12-9: Exponential Fit (left) and Polynomial Fit (right) from the Same Data

To do so, we can calculate the correlation of each and compare. First, we enter the
equation for the exponential fit in the notebook from the Curve Fit dialog as
described earlier and calculate. Next, in the notebook, we enter the following expres-
sion on the line after the first equation:

print _corr

When we seledCalculate Nowfrom the Data menu, this expression calculates and
displays the correlation coefficient for the first exponential fit. (Note that in Plot, a
value of 1 represents a perfect correlation.)

The result is shown in Figure 12-10.
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EXPO_FIT_hdf.notebook

|v|A

* Curve fit macro ::
call curvefit| X, ¥, O)
T _fit = _cO * expi_cl * X

print _corr
* Result: 0.956246

Figure 12-10: Correlation for Exponential Curve Fit Calculated in the Notebook

Next, we enter and calculate the same expression for the second curve fit plot and
equation. The result is shown in Figure 12-11.

POLY_FIT_hdf.notebook -]~

+
* Curve fit macro

call curvefit( ¥, ¥, &) ]
v fit = ©6 % X FF 6 4+ o5 * X FF 5 4+ pd * X T 4 + o3
* Xt 3+ ez f X T2 4+ el * X+ _cD

print _corr
* Result: 0.995308

*

Figure 12-11: Correlation for Polynomial Curve Fit Calculated in the Notebook

As you can see, the polynomial fit is the better of the two.

Plot Part 3: Reference Manual Curve Fitting



150 Chapter 12: Text, Legends, and Curve Fitting

Curve Fitting Plot Part 3: Reference Manual



Chapter 13:

Building Plots

Chapter 9 explained how to create basic plots usinGétery command under the
Graph menu. This chapter introduces the concept of editing and building plots in lay-
ers, and provides several layering examples that may be used to create more intricate
plots.

To understand layering, it is important to note that each plot type listed in the Gallery
is created using a set of parameters that have been preselected from the Edit Plot di

log.
Once a plot has been created from the Gallery, the Edit Plot dialog provides explicit
control over all plot attributes for any given X,Y data pair. In addition, the Edit Plot

dialog lets you use duplicate X,Y pairs. Duplicate pairs make it possible to plot the
same data in separate layers, with each layer having different attributes.
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Layering

Combining lines and symbols—a basic example of layering—is simply a matter of
enabling both lines and symbols for the same X,Y data pair. Below, the left plot
shows a solid line plotted for one Y axis and an open-circle symbol plotted for
another Y axis. The right plot shows the result of enabling both a line and a circle for
the same X,Y pair.

[+]
[+]
[+]
cﬂoo
o

Figure 13-1: Simple Layering of Two Symbol Types for the Same Plot Pair

Although easily accomplished, this method of layering has limitations. For example,
turning on color would affect all attributes for the X,Y pair, making it impossible to
color the symbols without coloring the line in the example above.

Creating a Layer

By using duplicate X,Y pairs to create layers, it is possible to plot color symbols on a
black line. In Figure 13-2, the left plot shows a solid black line plotted for one Y axis,
and color symbols plotted for the other. The plot on the right uses duplicate X,Y pairs
and layering to combine these components for the same X and Y data columns.

Figure 13-2: Two Different Symbol Types Layered for the Same Data
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To create a similar, layered plot, start with a simple line plot created usi@athe
lery command. Then select tBlit Plot... command from the Graph menu to bring

up the dialog shown in Figure 13-3.

Edit Plot [ %]

Y Pairs Style

S — m |

Lines... | Lolors... |
Diraw |

Add... | Delete | iymbols...l Extraz... |

Figure 13-3: Edit Plot Dialog Listing One Plot Pair

Now click theAdd... button and select the same X and Y columns that are already on
your X,Y pair list. You should now have two matching X,Y pair entries in the list as
shown in Figure 13-4. Though they represent the same data columns, each pair can
now be treated as a separate plot with its own characteristics.

Edit Plot [ %]
Y Pairs Style
u. 2 .*.
.. .. Cancel |
Lines... | Lolors... |
Diraw |
Add... Delete | iymbols...l Extraz... |

Figure 13-4: Edit Plot Dialog with Duplicate Pair Added

Now select the first pair, click drines..,, and selec®olid for line style in the Lines
dialog. ClickOK to return to the Edit Plot dialog. Next, select the second X-Y pair,
click onLines and selecNone Click OK then click onSymbols.., and choose

Draw. Open the Draw list and seldsitled Circle (the last icon on the right for
Power Macintosh). ClicloK.

With the second pair still selected, click Golors... In the Colors dialog, choose
Variable, then choos®ainbow. ChooseOK. In the Edit Plot dialog, choo$eK .
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Your plot should be drawn with colored symbols and a black line, similar to Figure
13-2, except in color. You may want to experiment by adding more layers to your
plot. As you click on each X,Y pair, note that the Style box displays the appearance
of that particular layer. When the plot is drawn, the layers are drawn in order and will
appear as a combination of what you see in the preview.

More Layer Examples

The best way to add characteristics to a layer depends on the type of plot you are try-
ing to create. Sometimes it is best to create all layers from duplicates of the same X,Y
pair; in other cases a combination of X,Y pairs is necessary. The example combina-
tions below illustrate several useful technigues.

For example, you can construct a unique symbol from smaller parts. Figure 13-5
shows a circle and a plus sign plotted separately, then layered using a duplicate pair to
create a bull's-eye symbol.

@EB
&
OOO + a®
OOOO +++ @@@@@
o

Figure 13-5: Two Symbols Layered to Create a New Symbol

Using different symbol sizes and character symbols, it is possible to produce distinc-
tive symbols that can make complex plots much easier to understand. Figure 13-6 is
an example of a 6 point @ character inside a 9 point square.

Figure 13-6: A Symbol and a Character Layered to Create a Unique Symbol
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Sometimes only a few symbols are needed to make a line unique, as shown here.

Figure 13-7: Layering Multiple Symbols

Also, numerical labels on points can be effective when layered on top of symbols.
(Note in Figure 13-7 that the Skip feature was used to increase the space between the
square symbols.)

Figure 13-8: Symbols and Numerical Labels Layered
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Error Bars

Using error bars effectively often requires multiple layers. This example takes the
standard line with error bars and adds a circle to mark each point.

Figure 13-9: Error Bars and Symbols Layered using the Same X,Y Pair

When you have both X and Y error columns, one layer should plot the X error bars
and the next layer should plot the Y error bars, as shown in Figure 13-10.

Figure 13-10: Using Separate Layers to Plot the X and Y Errors
Sometimes error bars are too small to be significant. In Figure 13-11, pen control was

used to remove all of the error bars smaller than a certain level. The error bars were
then layered on top of a basic line.
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Figure 13-11: Error Bars Layered on a Line Plot

As a final example, note the following six-layer plot. Each error direction is showing
a different type of error. A filled, black square is placed on the line, with a color-con-
trolled filled circle on top of that.

Figure 13-12: Six Separate Layers Combined
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Map Outline

Layering is important even for data from different sources. In Figure 13-13, for
example, a scatter plot is created from groundwater data. Using pen control, a map
outline is created from a different data column. Finally, the two are layered.

Figure 13-13: Scatter Plot and Map Outline Layered

Layering Plot Part 3: Reference Manual



Chapter 13: Building Plots

Macros

Layering techniques are easily identified when you work in Plot’s macro language.

159

Create a plot using any of the layering techniques just described and Gsedtee

Macro... command. Now usidit Macros... to examine this macro.

Note that each separate layer is created by a call ardthime( )
variables (et al.) are set before each
call. If you ever need explicit control over the drawing order, or the

layering of the plot is confusing, refer to the macro for the step-by-step construction

Theline_type
addline()

of the plot.

Plot Part 3: Reference Manual

Edit a Macro

plotmegainte = 2

ocall oodl ineccurrentplat, “Columni®, “Column2, 1, £7
P

taxt ciza = 12

* v Falr
line_type = 3

synkol_chas = 0
platpencontrol = false

plotolorcontrol = irue

calor_toble = *FRalnbon”

platcolorcolunn = “Raw Mmoers"

plotmepoints = 1000000000

call addlimedeurraniplat, "Colunnd®, "Columnd®, 1, 23
A

Uniitled.plotl

andsymbol_type

Figure 13-14: Edit Macro Dialog

subroutine.

Layering
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Chapter 14.

Using Macros

Plot has a built in macro language that is very similar to Fortran. The macro language
is procedural and consists of three basic elements: functions (i.e., y=3*x), subroutine
calls (i.e., call open(“file”) and reserved variables (i.e., axis_auto=true). In Plot the
function and subroutine elements are primarily used to perform calculations, manipu-
late data, and generate images. The reserved variables give you the capability to set
the preferences used by the subroutine elements.

Most of the following example macros are included in your Plot\Macros directory. To
use these macros without typing them in, either copy and paste the text into an empty
notebook window or simply seleEdit Macros... from the Macros menu. Then
selectimport ; in Windows you will type in the name of the file. In Power Macintosh,
selecting Import adds the macro to the list; you can then “call” the macro in a note-
book window. The name of each macro described in this chapter is in the parentheses
by each figure number.

To run the macros, simply highlight all the text in the notebook window and select
Calculate Nowfrom the Data menu.
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The Notebook Window

All of the three basic elements mentioned above contain a variety of macros which
can be accessed through the notebook window. To open the notebook window in
Windows, selec6ee Notebookunder the Data menu. In Power Macintosh, select the
appropriate notebook under the Windows menu. The notebook window consists of
the following popup menus: Columns, Functions, and Scalars (Windows only). These
menus are designed to expedite entries into the notebook. When a selection is made
from one of the menus, it is entered into the notebook.

¥ Plot M= E
File Edit Data Graph Macroz ‘Windows Help

Columns: I j' Functions: I j'

Scalars: I j'

Unlilled.nolehook M= 3 ILI

=

Bl ! .
| |

Figure 14-1: Dataset Window
Columns Pop-Up Menu
The Columns pop-up menu contains a list of all available columns currently in the

active dataset. For example, the following dataset was imported into Plot and the fol-
lowing columns are currently available.
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¥ Plot M= E
File Edit Data Graph Macroz ‘Windows Help
Step| |
[El1s746_tat =] B3
Time | Opac | L= ’ﬂ
1 0.8976 §.3 0.7978
Z 0.7001 §.35 0.7977
3 0.7026 §.35 0.79581
4 0.7051 5.34 0.7954
5 0.7075 §.31 0.7953
& 0.71 §.27 0.7988
7 0.7125 g.2 D.'?QSQLI_
A DV

Scalars: Time

Figure 14-2: Columns Menu

Selecting a column name and pressing Enter/Return on the keyboard will paste it into
the notebook at the current cursor location.
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Scalars Menu (Windows)

The Scalars menu lists all of the reserved variables used in Plot. Selecting a scalar
name and pressing Enter/Return on the keyboard will paste it into the notebook at the
current cursor location.

Columns: I j'
Scalars: I axis_auto = l

axis_autominmax
axis_autoprintformat

axis_autospacing
axis_gridlines
axis_labelinterval
axig_labelmax

Figure 14-3: Scalars Menu

Functions Menu

The Functions menu contains a list of all the macro functions built into Plot.

addtext(..]
ampl

Figure 14-4: Functions Menu

When you select a function and press Enter/Return on the keyboard, the name is
pasted into the notebook, followed by a set of parentheses (). The function name that
is initially highlighted is always the last function selected from the menu.

Note
Each individual mathematical macro is described in greater detail in Chapter 15.
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Executing Macro Commands in the Notebook

Once the notebook window is open, it takes three steps to execute a macro command
These steps are:

1. Enter either a single macro command or a series of macro commands.
2. Highlight the command or commands to be executed.

3. SelecCalculate Nowfrom the Data menu.

¥ Plot =
File Edt Data Graph Macro: Windows Help

Eeftmss Iﬁ Functions: Iﬁ
Scalars: lm

Is746_txt notebook —

7
3Fx

wom

print ¥y
* Result: 21

-
1 | »

Figure 14-5: Multiply Macro (multiply.txt)

Note
Each macro command must occupy one and only one line.

Tip
If you only want to execute one macro command you do not have to highlight it.
You can simply put the cursor at the end of the macro you want to execute and
selectCalculate Now

The selection o€alculate Nowcauses Plot to execute every highlighted macro com-
mand in the notebook window starting from the top and ending at the bottom. This is
very convenient for executing a series of commands in a specific sequence.
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Executing Macro Commands in the Notebook

As in the example below, you may want to open a file, perform some data manipula-
tion, and then save the file. In this example, we are using the file ‘Is746.txt". Make
sure that when you import this file, you activate the box associated with ‘Header
Titles’ (Windows) or ‘Last header line contains column titles’ (Power Macintosh).

This will ensure the column titles are imported.

In the example below, you would enter text into the notebook window (stored as
‘flipped.txt’ in the ‘Macros’ directory), select the entire text, and then s€laicu-

late Now from the Data menu.

Chapter 14: Using Macros

¥ Plot [_[O]=]

File Edit Data Graph Macroz ‘Windows Help

Columns: I j' Functions: I j'

Scalars: I j'

Untitled. notebook M= 3 ILI

*These lines will direct Plot where to look for a file, ;I

*open & specified file, £flip the first column and place it into

*the next available column. It will then specify where to save a

*file, save it and then close it.

call setdirectory ("c:iFortnerhtPlothSamples™)

call open("ls746.Lxt™)

flipped = flip(3tep)

call setsavedirectory("c:hFortneriPlot) Samples™)

call saveas ("ls746_txt", "newlsV46.hdf", 1)

call close("ls'?‘ls_t,xt,"]l i
id

Kl | B

Figure 14-6: Flipped Macro (flipped.txt)

Note

Plot for Power Macintosh: in the example above, instead of ‘call setdirectory’ and
‘call setsavedirectory’ you would use the line ‘call setfolder’ and ‘call setsave-
folder'. See the flipped.txt example in the ‘Macros’ directory for more information.

Comments

It is also possible to enter comments in the notebook window. Comments allow you
to document your work so that it is easily understood at a later date. To enter a com-
ment at the beginning of the line, place an asterisk (*) symbol before your text. To
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enter a comment following a macro command you want to execute, place an exclama-
tion (1) symbol before your text. Any characters entered after an asterisk or exclama-
tion symbol will be ignored by Plot whePalculate Nowis selected, as shown in

Figure 14-7.

i Plot [_[O]x]

File Edit Data Graph Macroz ‘Windows Help

Columns: I j' Functions: I 'l
Scalars: I 'l
Untitled_notebook Iil

a =& + 3 ! This is a comment. ;I

* This is a comment, too.

h=3*7 ! This is another comment.

print a
print b
* Result: 5
* Result: 21

Figure 14-7: Comments Macro (comments.txt)

Macro Command Types

There are three types of macro commands: assignment statements, print commands
and subroutine calls. Each macro command must occupy one and only one line. The
format of the commands is very much like Fortran.

Assignment Statements

Assignment statements evaluate an expression and assign the result to a variable or
column. For example:

X = (3.14/2)*y

If the expression returns a scalar value or a string, the variable being assigned is
defined as a scalar variable. If the expression returns a column, a new column is cre:
ated with the assigned name.
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In the example above, ¥ is a scalar variable, thenwill be a scalar variable. i is
a column, then a new column calbedvill be created when the macro command is
executed.

Print Commands

Use theprint  command to display the result of a scalar calculation in the notebook.
For example:

print 27.3*sqrt(54)
* Result: 200.613

Theprint command works only for scalar variables and expressions. (If you try to
print a column or a column expression you will get an error dialog.)

Note
Output from theorint  command is preceded by an asterisk to distinguish it as a
comment, rather than as a command to be executed.

Subroutine Calls

Thecall command is used to invoke either Plot's built-in subroutines or a custom
macro. An example of a Plot subroutine is:

call open("Is753_txt")
A full listing of Plot subroutines is given in Chapter 15. An example of a custom

macro call is:

call Is753_txt_plotl_macro

where "Is753_txt_plotl _macro" is the name of a macro that you have previously cre-
ated. The custom macros that you can call are listed in the Macros menu. Note that
you cannot pass parameters to the custom macros. You can instead set a scalar vari-
able to a value that is then used in your custom macro. All variables in Plot are glo-
bal. See the section earlier in this chapter for more information on custom macros.

Error Messages

Plot will display an error dialog box any time an illegal operation is attempted, like
incorrectly typing in the macro or attempting to perform an impossible procedure.
The Warning dialog box will display the macro in question and give general informa-
tion about the problem. Below is a list of common error messages you may encoun-
ter. Please keep in mind that this list is not all inclusive and you may get an error
message not listed below.
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1. Warning, Incorrect or Misplaced Parameters in the Macro Function
2. Warning, Window Not Found

3. Error, Identifier Not Found. Undefined symbol or array

4. Syntax Error in line, ## Characters From the Beginning of Line
Some tips for avoiding error messages:

1. Ensure the macros are typed correctly.

2. Ensure CAPITAL letters are used when they refer to a name that has capital let-
ters.

3. Ensure that double quotes (*”) are used around names when using the subroutine
macros.

4. Ensure that the worchll is placed before a subroutine macro name.
Components of Macro Commands

Before discussing how to use the macro commands, it is important to identify the
components of a command. A macro command consists of any number of Mathemat-
ical Operators, Constants, Scalar Variables, Column Arrays, and Plot’s internal mac-
ros. Each component is defined below.

Mathematical Operators

Mathematical operators are listed below in order of precedence:

- negation (unary minus)
**  axponentiation

*  multiplication

/ division
+  addition
- subtraction

/[ concatenation (of strings)

To override the precedence, use parenthgses

An example of how mathematical operators are used is shown in Figure 14-8.
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i Plot [_[O]x]

File Edit Data Graph Macroz ‘Windows Help

Columns: I j' Functions: I j'
Scalars: I j'

Untitled. notebook BEE I;I
*Here is an example displaying the order of precedence =]

*hetween the negation and exponentiation operators. Note
*that the negation operator is implemented first.

Z
4
B R

x

¥
z

print =
* Result: 16

*Here is an exXample of how to use the concatenation
*operator with scalar wvariables.

3
7
x/y T

x

¥
z

print =
* Result: Sﬂ

2 | »
| |

Figure 14-8: Precedence Macro (preceden.txt)

Constant

Numerical constants are entered with periods (.) for decimal points and veie-
senting exponentiation. Integers are converted to floating point values before being
used in calculations. Examples of numerical constants are:

3.14159
1.0669e+23

String constants are always delimited with double quotes (). Some examples are:

"s753_txt"
"3.14159"

Scalar Variable
Scalar variables are created from assignment statements. For example,
pi = 3.14159
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creates the scalar variakge , which has the value3:14159 ". All variables are glo-
bal and may be referred to any time after they are created.

The values of all variables are stored as strings, so they may represent names as we
as numbers. Whenever a variable is used in an expression that requires a number, it i
converted to a number before being used. The maximum length of a variable value is
255 characters. The examples below are all legal expressions:

pi = "3.14159"
myfile = "Is753_txt"
print 1 + "3.14159"
* Result: 4.14159

In particular, the pi assignment statement given above and the one given previously
are exactly equivalent.

The legal characters for a variable name include all of the alpha numerics and the
underscore (). Names cannot start with a number. Periods, slashes, asterisks, and
plus or minus signs (* + — ) are not allowed in variable names. For example,
pressure/dens ,ke.hdf ,andv*u are invalid variable names, but102 and
K_Energy are valid.

Values for all variables are stored as ASCII strings which may be up to 255 characters
in length. When a numeric value is required by Plot, the string is converted to a num-
ber. A value of zero is returned if the field does not start with a number.

An example showing values of scalar variables is show in Figure 14-9.
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i Plot [_[O]x]

File Edit Data Graph Macroz ‘Windows Help

Columns: I j' Functions: I j'
Scalars: I j'

Untitled_notebook = d
pi = 3.14159

radius = "4"

circumference = Z*¥pi*radius

print pi

print radius

print circumference
* Result: 3.14159

* Result: 4

* Result: 25.1327

R R R R

*An examwple where a walue of zero is returned hecause the
*field does not start with a number

pi = 3.14159
radius = "four"
circumference = 2 * pi * radius

print pi

print radius

print circumference
* Result: 3.14159

* Result: four

* Result: 0

lﬂ | | |

Figure 14-9: Pi Macro (pi.txt)

Dataset Column

Any column from the current dataset may be used in a calculation as you would use a
scalar variable. For example Afis a column, then executing the macro command:

B=log(A)
generates a new column callBdwhere each element is equal to the log of the corre-
sponding element IA.

The following expressions are also legal:

B=log(A)+1
C=A*A+2
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In the first example above, each elemer ia set to the log of the corresponding
element ofA, plus 1. Note that columns and scalar variables can be combined in the
same expression: the scalar variables are treated as columns with every element set t
the scalar value.

In the second example, each eleme is set to the square of the corresponding
elementinrA, plus 2. If you use more than one column in an expression, they must all
have the same number of data values.

The new column will have the number of data values and attributes of the first col-
umn in the expression. Legal characters for column names used in expressions are the
same as those for scalar variables.
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Function Macro Commands

Function commands are used to calculate mathematical expressions and assign the
results to either scalar variables or dataset columns. If the function returns a scalar
value or a scalar string it is defined as a scalar variable. The best way to display the
value of a scalar variable is to use fRent command, as shown in Figure 14-10. In
most calculations all of the columns must have the same dimensions. Note that a
mathematical expression can contain any number of these functions.

i Plot [-[Ox]
File Edit Data Graph Macroz ‘Windows Help
Columns: I j' Functions: I j'
Scalars: I j'
.walet txt_notebook !E[E .walet Ext ]
*in example using the wvar() macro. | . | 1 |A
warter o
c = "water" 1 1 B
print o
* Result: water 2 5 B
3 iz
*In this instance "c" iz a string wvariable "water" P 20 24
*In the example below you will notice that the walue caleculated 5 1z 16
*emquals 4. This is true because the string wariable "o is 5 4 a
*treated as a zero because it does not start with a number. = S o
g =c + 4 =] =] 1z
print o E 17 21
* Result: 4
10 1 5
*Notice in the example below, Plot created a new column with 11 3 7
*the name gl. This is true because the wvar() macro conwverted 12 5 10
*the string wariable to "c" to correspond to a columh hame.
13 5 =l
gl = waric) + 4 14 7 11
gZ = maxivari{c}] 18 11 15
g3 = max{var|"water"))
g4 = max (water) 16 18 22
print g2 17
print g3
print g4 18
hR=]
* Result: 20 20
* Result: 20 =1 -
* Result: 20 _I J
- <I I 3 o
2

Figure 14-10: Water Macro (water.txt)

In order to run this macro, the data for the "water" column must first be entered in a
new dataset window.
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Function Macro Examples

The following pages provide examples of how to use function macro commands.

Mathematical Trigonometric Functions that Create Arrays or
Return Scalars

If the function returns a column, then a new column with the variable name is created
in the next vacant column. In the example below, you can see thaksmeescalar
variable,y is also a scalar variable. Since ‘Time’ is a column, a new column called
‘Sine_Time’ is created.

Ls746_txt [_ O] =]

| Ls | Lj | Lo | 5ine_Time | Coluwmng ﬂ
1 0.7978 0.9323 1.0093 0.64238
2 0.7977 0.9325 1.0106] 0.624294
3 0.7981 0.9327 1.0099] 0.646204
4 0.7954 0.9328 1.0095 0.64511
5 0.7983 0.9325 1.0089] 0.649936
[5 0.7988 0.9326 1.0088) 0.651834
7 0.7989 0.9324 1.0086] 0.653728
8 0.7989 0.9322 1.0085] 0.655693

E 0.7979 0.9316 1.0081] 0.657578 =

o N oz

. Ls746_txt notebook [_[O] =]

hsince ¥ iz & scalar wvalue, the result will he a scalar wvalue. ‘:J

x =7
v = sin(x)
print ¥y

o o o o o o o o o o o o o o o o o o o
*Fince Time is a colwuwnn, the result that is returned is a
*column of the same size.  ERemewber it is not possible to

*uze the Print command for a column.

Fine Time = sin(Time)

= |

Figure 14-11: Sine Macro (sine.txt)
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¥ Plot M= E
File Edit Data Graph Macroz ‘Windows Help
Columns: I j' Functions: I j'
Scalars: I j'
= n... [i] Untitled =
x = int (g ;I | a | " | v | z |
v = flooriqg)
z = ceiling (o) 1 —1.86 -1 -z -1
Z -1.77 -1 -2 -1
3 -1.88 -1 -2 -1
4 -1.99 -1 -2 -1
5 0.11 a a 1
& 0.22 a a 1
7 0.33 a a 1_
g 1.66 1 1 Z
9 1.77 1 1 Z
i0 1.88 1 1 Z
11 1.99 1 1 Z
1z LI
1 | 3

Figure 14-12: Round Macro (round.txt)

As you can see, when given a coluqas an argument, thecolumn truncated the
decimals, the column rounded down, and thecolumn rounded up. This macro
requires the columg to be entered in a new dataset window before running.

Mathematical Functions that Require a Column and Return a
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Scalar Value

Plot contains a number of functions which return a scalar value when using a column
as an argument.

W Plot I =] B3
File Edit Data Graph Macroz ‘Windows Help
Columns: I j' Functions: I j'
Scalars: I j'
[ 1:746_txt.notebook [MI[=] B3 | | 1IEPAE" tk =
mean = mean(Opac) ;I "

st T 5} L
stddev = sdeviOpac) | =P | e | pas | s |
minimwn = win(Opac) 1 239541 0.6976 8.3 0.7978
wax i = max (Opac) z 240403 0.7001 8.35 0.7977
Sunmation = sum(Opac) 3 241031 0.7026 .35 0.7981
print mean q 241886 0.7051 8.34 0.7984
print stddev 5 242691 0.7075 8.31 0.7983
print minimum 3 243550 0.71 8.27 0.7988
print maximum 7 244409 0.7125 8.2 0.7989|_|
print summation 8 245270 0.7151 §.14 0.7989
* BResult: 5.99053
* Result: 2.07577 9 246136 0.7176 8.1 0.7979
* Result: 6.02 10 247006 0.7201 5.08 0.7977
* Result: 17.29 11 247524 0.7225 8.07 0.7975
¥ Result: 2885.9§ 1z z45699 0.7251 g.08 0.7972|v|
K | :

Figure 14-13: Means Macro (means.txt)
This example shows the mean, standard deviation, minimum value, maximum value,

and sum of column "Opac" as scalar values. The file "Is746.txt" in the Plot\Samples
directory must be open in order to run this macro.
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Data Manipulation Functions

These functions require at least one data column as an argument and return a new
data column. In all cases, the returned column has the same dimensions as the first
column used in the argument.

¥ Plot M= E
File Edit Data Graph Macroz ‘Windows Help
Columns: I j' Functions: I j'
Scalars: I j'
[ 1s746_txt I [=]
| L3 | Leoo | OpacSDrted| TimeSDrted| Colu.mnﬂ
1 0.9323 1.0093 6.02 0.8976
Z 0.9325 1.0106 6.03 0.7001
3 0.9327 1.0099 6.07 0.7026
4 0.9328 1.0095 &6.08 0.7051
5 0.9325 1.0089 6.1 0.7075
& 0.9326 1.00858 6.11 0.71 vI
o N 4
Is?4ﬁ_lxl.nolehook H=] E3

*These macros will sort the column "Opac” in ascending order, &
*and then will sort the colun "Time™ to correspond with the
*newly sorted "Opaclorted”™ column.

OpacSorted
TimeSorted

sort [(Opac)
sort (Opac3orted, Time]l

4 |
| |

A4[E0

Figure 14-14: Sorting Macro (sorting.txt)

In this example, the column "Opac" will be sorted in ascending order and stored in
the column "OpacSorted". The column "Time" is then sorted to correspond with the
newly sorted "OpacSorted" column. The file "Is746.txt" in the Plot\Samples directory
must be open in order to run this macro.

Data Manipulation Functions that Require a Column and Return a
Scalar Value

These functions use a single data column as an argument and return a scalar value.
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i Plot [_[O]x]

File Edit Data Graph Macroz ‘Windows Help

Columns: I j' Functions: I j'
Scalars: I j'

Is?4ﬁ_lxl.nolehook H=] E3 ;I
*These macros will sort the coluwmn "Opac” in ascending order, 4|
*and then will sort the colun "Time™ to correspond with the
*newly sorted "Opaclorted”™ column.

Opaclorted = sort (Opac)
CorrespondingTime = sort (Opac, Time)

points = pts(Opacl3orted)
rows = rows(Opac) ! This is the s=ame as pts(Opac)

print points

print rows

* Result: 321 —
* Result: 321

1 | 3
| |

Figure 14-15: Row Macro (row.txt)
This example proves that the column "OpacSorted" has the same dimensions as the

original column "Opac". In order to run this macro, the file "Is746.txt" in the
Plot\Samples directory must first be opened.
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Data Manipulation Functions that Generate Columns Based on
Analytic Expressions

i Plot [_[O]x]

File Edit Data Graph Macroz ‘Windows Help

Columns: I j' Functions: I j'
Scalars: I j'

[iE] Untitled I [=] S I;
| OnesCol | Columna | Column3 | Columnd ’ﬂ
[ 1
Z 1
3 1
4 1
5 1
& 1
7 1
g 1
9 1
i0 1 LI
4
Untitled. notebook
*This wacro will create a column called "OnesCol™ ;I
*that is 10 rows long.
OnesCol = ones(10) I
-

Figure 14-16: Ones Macro (ones.txt)
This example creates a 10-row column where every element has the value of one.

These types of functions are useful for generating new columns based in analytic
expressions.
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Advanced Functions

Plot includes a variety of more complex data manipulation functions. As you can see
in the following example, Plot inserts the frequency of the column’s data values into
the appropriate location. There are three values ranging from 1 to 2. There is one
value ranging from 3 to 4. There are two values ranging from 5 to 6.

i Plot [_[O]x]

File Edit Data Graph Macroz ‘Windows Help

Columns: I j' Functions: I j'
Scalars: I j'

[i] Untitled = [Ofx] =
| o | freg | Columnd | Columnd l;

[ g

Z 3

3 Z

4 Z

5 5

& 1 'I
KT oY
Untitled. notebook M= 3
*This macro will create a histogram of the column o. ;I
freq = fregquency(dg,3) I

-
1 | »
|

Figure 14-17: Histogram Macro (histogra.txt)

In order to run this example macro, the column g must first be entered into an empty
dataset window.
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Subroutine Macro Commands

Plot's macro language includes subroutines for performing various tasks, such as cre-
ating images, processing data, and running custom macros. In order to use most sub-
routines, the macro command requires the word “call” to be placed in front of the
macro. However, some of the subroutines have the form of functions. These subrou-
tines DO NOT require the word “call” to be placed in front of the macro.

Is746_txt notebook M=l E3 |74I§7txt,plnll M=

*These macro subroutines will direct Plot to open a file 4} vy
*from & specified directory, creste an image, and save H
*the file to another specified directory.

L]

call setdirectory("c:\Fortner'Ploth Samples™)
call open("ls746.THL')

currentplot = newplot (13746 txt")

call addaxis (currentplot, 1, 3)

call addaxis (currentplot, 2, 4)

call addline (currentplot, "Time'™, "Opac™, 1,2) —
call setsavedirectory(c:\ FortneriPlot) Samples")
call saveas ("la746 txt"™, "newlsV46.hdf", lJl

= 4
[ 15746 _txt
| Step | Time | Opac | L= | Lj | Lo | ﬂ
1 | 239541] 0.8976 §.3 0.7978 0.9323 1.0093
Z 240403 0.7001 §.35 0.7977 0.9325 1.0106
3 241031 0.7026 §.35 0.79581 0.9327 1.0099
4 241886 0.7051 5.34 0.7954 0.9328 1.0095
5 242691 0.7075 §.31 0.7953 0.9325 1.0089
& 243550 0.71 §.27 0.7988 0.9326 1.00858
7 244409 0.7125 g.2 0.7989 0.9324 1.0086 -
2 a7
Figure 14-18: Plot Macro (plot.txt)
Tip
You can run custom macros from the notebook window by using the “call” state-
ment.

It is also important to note that most subroutines require either the datasetname, win-
downame, filename, or macroname to be entered after the macro. Plot uses the fol-
lowing definitions:

Datasethname- Name of a dataset window currently open in Plot.
Windowname - Name of an image window currently open in Plot.

Filename - Name of a file as it is saved on disk.
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Macroname - Name of macro listed under the Macros menu.

Note
In Plot, images that are created from your datasets have the datasethame with the
image type and number added to it. The number specifies the order in which the
image is created. This is helpful if you create several images from one dataset.

Subroutine Macro Examples

Various subroutine macros are included with Plot which allow users to open files, cre-
ate plots, process data, and run other macros, as shown in the example below.

[Bl 1s746_txt.notebook [_[O[% ms,m plotl !E

*These macro subroutines will direct Flot to open a file a
*from a specified directory, create an iwage, and save
*the file to another specified directory.

zall sercdirectory("c:\ForcneryPloth Samples"
call openi™ls746.txt™)

currentplot = newplot ("ls746_txt™

call addaxis(currentplot, 1, 3)

call addaxis(currentplot, 2, 4)

call addline(currentplot, "Time", "Op=zc™, 1,2) —
call setsavedirectory(™c:iFortneriPlot) Samples™)
call saveas ("1s746_txe”, "newlsT46.hdf”, 1)

]
[ 15746 _txt
| Step | Time | Opac | L= |

1 239541] 0.6976 §.3 0.7978 0.9323 1.0093

Z 240403 0.7001 5.35 0.7977 0.9325 1.0106

3 241031 0.7026 5.35 0.7951 0.9327 1.00%9

4 241886 0.7051 5.34 0.7954 0.9328 1.0095

5 2425691 0.7075 §.31 0.7983 0.9325 1.0059

& 243550 0.71 5.27 0.7988 0.9326 1.00388

7 244409 0.7125 g.2 0.7989 0.9324 1.0086 -
KIN| oy

Figure 14-19: Plot Macro (plot.txt)

Note
Plot for Power Macintosh: in the examples above, instead of ‘call setdirectory’ and
‘call setsavedirectory’ you would use the line ‘call setfolder’ and ‘call setsave-
folder'. See the plot.txt example in the ‘Macros’ directory for more information.
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Reserved Variable Macro Commands

In Plot the reserved variable macros are primarily used to set the preferences of the
subroutines. In other words, reserved variables provide the details necessary for a
subroutine to carry out it's function. For example if you attempt to create an image
using the subroutine:

currentplot = newplot(currentdataset)

All details about how to build that image are controlled by the reserved variable mac-
ros. The reserved variable macros define everything from image size to adding the
axes. They can be used from the notebook window, but are primarily used when edit-
ing custom macros.

Reserved Variable Macro Examples

Plot contains a list of reserved variable names for use in macros.

[ 19 =13 | | [ Untitled.notebook. [=1O] =]

4|l *The followihg reserved variasble macros direct :J
*Plot to draw a line plot of & specific size,
*using & line and circles.

call secdirectory("c:\Forcner\PlothSamples™)
call open("ls746.txt"™)

image_v = 100

image _h = 200

currentplot = newplot("1s746_txt")

call addaxis (currentplot, 1, 3)

call addaxis (currentplot, 2, 4)

line_type =1

symbol_drawn = 6

synbol_type = 1

w|llcall addline (currentplot, "Time"™, "Opac", 1, Z)

] W [

o
@
o
w
=
=
i
iy
-
@

Figure 14-20: Line Plot Macro (lineplot.txt)

The reserved variables define the graph's vertical and horizontal dimensions, as well
as the line type, symbol type, and number of symbols to be drawn.

Note
Plot for Power Macintosh: in the example above, instead of ‘call setdirectory’ and
‘call setsavedirectory’ you would use the line ‘call setfolder’ and ‘call setsave-
folder'. See the lineplot.txt example in the ‘Macros’ directory for more information.
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Custom Macros

In addition to executing macros from the notebook, you can also execute macros
from a stored menu.

Custom macros can be created in one of three ways, depending on whether a note-
book window, a dataset array window, or an image window is currently active.

Custom Macros: Notebook Window

To save macro commands that you have entered in the notebook, make the noteboo
window the active window on your screen and selxeate Macro...from the Mac-

ros menu. Enter a name for the macro, then €Kk The custom macro will be

added and stored in the Macros menu for future use. If you choose the same nhame a:c
an existing macro, the new macro will replace it. To use the custom macro at a later
date, you can either select it from the Macros menu or you can type “call” in front of

it on the notebook window.

Note

Custom macros never accept parameters. Any information needed by a macro
should be stored in variables accessed by the macro before calling it.

The saved custom macro will work exactly as it did in the notebook. Note that every
line of the notebook is brought into the custom macro, so make sure that any com-
ments either begin with an asterisk (*) or an exclamation (!).

Custom Macros: Dataset Window

Custom import macros can also be saved for any non-HDF files that you open. To
save an import macro, simply open a file and seBreate Macro...from the Macros
menu. Enter a name for the macro, then diék. Creating an import macro is a
good way to automate the loading of files that have exactly the same format.

Note

The dataset window must be the active window before seleCterie Macro
from the Macros menu.
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i Plot

239541

File Edt Data Graph [IEERRY Windows Help

Chapter 14: Using Macros

OlmportaSCI
2 MakeE xamplePlat -
Ster T T IOpac Ls d
1 2359541 0.6976 5.3 0.7978
Z 240403 0.7001 §.35 0.7977
3 241031 0.7026 §.35 0.79581
4 241886 0.7051 5.34 0.7954
5 242691 0.7075 §.31 0.7953
& 243550 0.71 §.27 0.7988
7 244409 0.7125 g.2 0.7989
g 245270 0.7151 5.14 0.7989 ||
9 246136 0.7176 8.1 0.7979
i0 247006 0.7z01 §.08 D.'?Q'?'?LI
1| Bl A=l
«| | »

[Create a Macro That Recreates This Window

Figure 14-21: Creating a Data Macro

Note

If your dataset window was an imported HDF file, then @reate Macro...option

in the macros menu will be grayed out.

Custom Macros: Plot Window

Custom plot macros can also be saved for any plot that you create. To save a plot
macro, simply create a plot and sel€reate Macro...from the Macros menu. Enter
a name for the macro, then cliCkK .

Note

The plot window must be the active window before selecngate Macro...from

the Macros menu.

Custom Macros
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¥ Plot M= E
File Edt Data Graph [IEERRY Windows Help
Image Size H:
) 0 ImpartaSCll
Is746_txtplotl 1 MakeExampleD ata o=
2 MakeExamplePla ﬂ
Opac ws Time
17.5
15.0
u 12.5 4
© i
[~
@ 10.0 o
7.5 —
5.D|||||||||||||||
a.7 a.9 1.1 1.3 1.5
Time
KI| 2 /J

[Create a Macro That Recreates This Window [

Figure 14-22: Creating a Plot Macro

Editing Custom Macros

To edit a custom macro, seléait Macros... from the Macros menu.

Edit Macros

MakeE wamplePlat

Edit...
Eename...
Delete
Import...

Export...

Lloze

e[| B

Figure 14-23: Edit Macros Dialog

Plot Part 3: Reference Manual Custom Macros



188 Chapter 14: Using Macros

This dialog lets you create a new macro or select a macro from a scrolling list and
edit, rename, delete, or export it. You can also import macros from text files. Each of
these options are described below. When you are finishedGttisk/Doneto

return.

Note
It is always a good idea to make a back-up of all your custom macros using the
Export... button.

New Macro

Choose\ew to create a new macro from scratch. In the dialog that appears, type the
new name and choo&K. The Macro Editor, described next, appears, allowing you
to enter a new macro.

Edit Macro
Click Edit... to display the Macro Editor dialog.

Macro Editor E
* k’lot Exauple Macro = 0K I
* Creates 2 sets of ®,¥ pairs
* for use by MakeExamplePlot.

* Cancel |
call new("Trochoids™)

*

k = 1000

*

* Hypotrochoid (center ficgure).

*

rl = 12

ré = 4 LI

M akeE xampleD ata

Figure 14-24: Macro Editor Dialog

You can now edit your macro. When done, clioK to save your changes or Cancel
to leave your macro unchanged.

Rename Macro

Click onRename..to rename the selected macro. Enter the new name andck
otherwise clickCancel
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Delete Macro

Click Deleteto remove the selected macro. As soon as you confirm the deletion, the
macro is removed from the list and cannot be recovered.

Import Macro

Click Import... to select a text file and save it in Plot as a custom macro. It will now
appear on the Macros menu and in the dialog list.

Export Macro

Click on Export... to save the selected macro as a text file. You can edit this file with
any text editor. Usémport... to read the file back in.

Custom Macro Examples

Examples of macro expressions, with explanatory notes, are given below. These
examples can be executed in the notebook window.

Analytic Functions

You can use Plot to produce plots of analytic functions:

z = (series(201)-1)/100-1
fcn = exp(-3*z**2)

The expression above is equivalent to plotting the function exp(-3*x**2) from -1 to 1
at intervals of 0.01. This function is a bell curve and represents a Gaussian distribu-
tion.

fon vs 2

0.75 —

fcn
o

.50 —

0.25 —

Figure 14-25: Analytic Expression Example
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Notice that the function requires the use of series(z) instead of using RowNumbers.
This is because Plot has an unlimited number of rows in a dataset. By using series(z),
we tell Plot to create 201 points when evaluating the expression.

Fast Fourier Transform

You can use Plot to take FFTs of your data. To run the example, you need to have a
column named\, which has a number of elements equal to a power of 2 (128, 256,
512,...). We used a column of numbers from 1 to 128.

A=series(128) Icreate original column
c_A = complex(A,0*A) Icreate complex column
c_freq =fft(c_A,1) Iperform forward fft

log_amp = log(ampl(c_freq))!log of the amplitude

Thecomplex() function takes a real column and an imaginary column (here just
zeros) and creates a complex column, with each set of two data elements representing
the real and imaginary parts.

Thefft() function does the Fast Fourier Transform in the forward (+1) direction.
Theampl() function calculates the real amplitude of a complex column, here the
complex frequency column. We took the log of the amplitude so we could make a

better plot.
log—amp ¥s A
10.00
875 o
E T.o0
o -
h
2 625 -
2,00
3?5 T I T I T | T I T I T
0] 25 50 75 100 125 150
A

Figure 14-26: FFT Example
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Length of a Line

This macro brings up a dialog that displays the length of a line. The column referred
to is the first column of the active dataset. The length calculated is the length of the
plotted line when this data column is plotted versus RowNumbers. There must
already be a dataset open for this macro to function properly. The calculation is based
on the following equation:

1

Figure 14-27: Length of Line Equation

user_interactive=false
myname=getcolumnname(1)
g=var(myname)

total_length=sum(sqrt(1 + ddx(q)**2))
user_interactive=true

call prompt(“The line length of “//myname//
“ =" total_length)

Settinguser_interactive to false disables all future dialogs. The next line
stores the name of the column in the variable myname for later reference.

g = var(myname)  creates a column namgddentical tomyname This is done
becausenynameis a variable that contains a string, while mathematical functions
require either a column or scalar as their arguments.

The next line calculates the line length and, finally, the last line displays the calcu-
lated line length.

Sorting Data

Plot preserves the order in which your data was stored. Sometimes, however, it is
necessary to organize data columns in the order of their numeric values, rather than
their position in the original data file. For example, if your data consists of two col-
umns, A and B, where pairs of values in A and B are ordered in an arbitrary manner,
you can sort the data with the following commands.

X = SOrt(A)
y = sort(A,B)
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These two commands will create two new columns of datady. Columnx will
have all the points that were in colurrsorted from lowest to highest values. The
second command creates a column nayechich contains all the data that was
originally in columnB but sorted by the numerical values stored in coldmin

other words, every poirfk,y) is identical to every poin{;A,B) , referenced in
order of ascending values Af

This method of reorganizing data is most helpful in producing a line graghvefA,
whereB is a function ofA when the data is not organized by ascending valués lof
the above example, a scatter plot of y vs. x is identical to a scatter BlosoA. A
line graph of y vs. x will move steadily from left to right, while the corresponding
line graph oB vs. A will not.
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Macro Reference

Plot has mathematical and data manipulation functions which return scalar values
and/or create data columns. If the mathematical expression contains a column, the
result will be a column of the same size. If there are no arrays in the mathematical
expression, the result will be a scalar value. In all calculations, all of the columns
must have the same dimensions.
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Mathematical Functions

Note that a mathematical expression can contain any number of these functions.

Mathematical Trigonometric Functions that Create Columns
or Return Scalars

The following trigonometric functions are available. They will either create a new
column or return a scalar value, depending on the argument in the mathematical

Mathematical Functions

expression.
sin(q) Sine of the argument (q) in radians
cos(q) Cosine of the argument (q) in radians
tan(q) Tangent of the argument (q), in radians
asin(q) Arcsine of the argument (q), returns radians
acos(q) Arcosine of the argument (q), returns radians
atan(q) Arctangent of (q), returns radians between -p/2 and p/2
atan2(q,p) Arctangent of (q)/(p), returns radians between 0 and 2p
sinh(q) Hyperbolic sine of the argument (qg) in radians
cosh(q) Hyperbolic cosine of the argument (q) in radians
tanh(q) Hyperbolic tangent of the argument (q) in radians
dtor(q) Converts the argument (q) from degrees to radians
rtod(q) Converts the argument (g) from radians to degrees
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More Mathematical Functions that Create Columns or Return

Scalars

mod(q,p)
log(a)
exp(a)
log10(q)
pow(a,p)
sqrt(a)
abs(q)
int(q)
floor(q)

ceiling(q)

Integer remainder of g/p

Natural logarithm of the argument (q)
Exponential function of the argument (q)
Base 10 logarithm of the argument (q)
Take the argument (q) to the power of p
Square root of the argument (q)
Absolute value of the argument (q)
Integer truncation of the argument (q)
Round down to next integer

Round up to next integer

Mathematical Functions that Require a Column, and Return a

Scalar

These functions require a single data column as an argument, and always return a sce

lar value.

mean(q)
sdev(q)
min(q)
max(q)
pts(a)
rows(q)
elem(q,#)
sum(q)

Plot Part 3: Reference Manual

Arithmetic mean of the column (q)

Standard deviation of the column (q)

Minimum data value of the column (q)
Maximum data value of the column (Q)

Number of points in column (q)

Number of rows in column (q), same as pts (q)
Returns the value of the # number in column (q)

Sum of all the data values of the column (q)

Mathematical Functions
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Data Manipulation Functions

These functions require at least one data column as an argument, and create a new
data array. The resultant columns always has the same dimensions as the first array
used in the argument.

flip(q) Exchanges the rows (flips top for bottom) of column
g.
shu(q) Creates a new column where the data has been shifted

up one row. The bottom row will be set equal to the
previous bottom row.

shd(q) Creates a new column where the data has been shifted
down one row. The top row will be set equal to the
previous top row.

rotrows(q,#rows) Rotates the rows ig from top to bottom bytrows .
Copies the bottom rows to the top as they fall off. Neg-
ative numbers move the data up; positive numbers
move the data down.

recode(q,n) Replaces all zero values in columnvith floating
point valuen.
zapnan(q,n) Replaces alINAN(Not-A-Number) values in columg

with floating point valuen.

LEmask(q,#) Returns a column where every element is sétifo
the corresponding elementdpis less than or equal to
#, and set t@® if it is greater thar¥.

LTmask(q,#) Same as Emask() , but with less than.
GEmask(q,#) Same asEmask() , but with greater than or equal to.
GTmask(q,#) Same as Emask() , but with greater than.
EQmask(q,#) Same as Emask() , but with equal to.

NEmask(q,#) Same as Emask() , but with not equal to.
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Data Manipulation Functions that Generate Columns Based
on Analytic Expressions

These functions are useful for generating new arrays based on analytic expressions.

zeros(n) Creates a column of n rows, where every element in the column is
equal to0.
series(n) Creates a list of numbers ranging fréno n at intervals of 1.

Since Plot has an infinite number of rows, use this expression
when you would need to reference the row number in a calculation.

rand(n) Creates a column of n rows, where every element is a random
number betweefh andl.

ones(n) Creates a column of n rows, where every element in the column is
equal tol.

Advanced Functions

Plot allows you to use these more complex data manipulation features in macros.

fillmissing(q) Fills missing data in column q. Afilll_ reserved
variables must be set appropriately before calling this
function. Sedill_equal , fill_method , and
fill_value in the “Macro Variables” section.

frequency(q,n) Creates a histogram of columnThe function first

divides the number range imwoequally spaced bins, and
then counts the number of data points in the colgmn
which fall in each bin.

movingavg(q,n) Calculates moving average ovecells.

smooth(q,n) Smooths columig usingn passes.

sort(q) Sorts the column in ascending order.

sort(q,p) Sorts columrp in ascending order af. Only data from ¢

p is returned, but the resulting order is the same @sif
sorted and numbers nare arranged in the same order.

ddx(q) Calculates a numerical approximation to the derivative of
g. Each element of the resul, is calculated:

D, =(qi+1-qi-1)/2
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Fast Fourier Transforms

Plot provides a set of functions for dealing with complex variables and Fast Fourier
Transforms.

Complex Numbers

You can create complex columns using¢beplex(r,i) function. Here is a

column containing real values, ands a column containing imaginary values. The
resulting complex column has twice as many elements as either the real or imaginary
columns (which must be the same size). The columns alternate real and imaginary
numbers. For instance, the real column:

ri
r2
r3

and the imaginary column:

become the combined complex column:
ri
il
r2
i2
r3
i3
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In the list belowg refers to complex columns (that is, double length columns that
alternate real and imaginary components).

complex(r,i)

real(c)

imag(c)

complexap(a,p)

ampl(c)

phase(c)

fft(c,n)

Plot Part 3: Reference Manual

Combines the real columnsandi (both of the same
dimension) into a complex column.

Extracts the real part of complex colummand makes a
new column with only the real values.

Extracts the imaginary part of complex columand
makes a new column of only the imaginary values.

Forms a complex column, given two columns represent-
ing the amplitude and phase of those complex numbers.
The phase is assumed to be in radians.

Calculates the amplitude of each complex number in the
complex column c of real and imaginary parts, and
returns a real column with only the amplitude values.

Calculates the phase of each complex number in the com-
plex columnc of real and imaginary parts, and returns a
real column with only the phase values, in radians.

Performs a one-dimensional Fast Fourier Transform on
complex columrc. The parametar=1 is for a forward
transform andh=-1 is for an inverse transform. The
number of rows must be a power of 2.

Fast Fourier Transforms
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Macro Subroutines Reference

Plot's macro language includes subroutines for opening files, creating plots, process-
ing data, and running other macros.

Calling Macro Subroutines

To use one of these subroutines, put it in a macro with a call statement. For example:

call open("Is753.txt")

or equivalently,

myfile = "Is753.txt"
call open(myfile)

Some of the subroutines return a value, so you can use them in expressions as you
would a function. For example:

name = getdatasetname(currentplot)
Custom Macro Subroutines

You also access your custom macro subroutines (the macros on the Macros menu)
using the call statement:

call mycustommacro

Note that custom macros never accept parameters. Any information needed by the
macro should be stored in variables before calling the macro.

Window Naming Conventions

Several macro subroutines either accept or return window names. The data window
name is the name of the dataset. The plot window name is the dataset name appended
with 'plot’ and a number specifying the order in which the window was created (for

example]s753_txt_plotl ). If you specify a window name without a number
(for example)s753_txt_plot ), the window with the highest number will be
used.

Listing of Macro Subroutines

In the listing of macro subroutines, the following conventions are used; each of these
four names must be enclosed in quotation marks when used in macros:

Macro Subroutines Reference Plot Part 3: Reference Manual



Chapter 15: Macro Reference 201

datasetname Name of a dataset currently open in Plot [e.g., IS753.txt
(Macintosh), Is753_txt (Windows)].

windowname Name of a currently open window (e.g., Is753_txt_plot).
filename Name of a disk file (e.qg., Is753.txt).

macroname Name of macro listed under the Macros menu.

call addaxis(windowname, whichaxis, whichside

Adds axiswhichaxis to windowwindowname . whichaxis s represented
by a number from 0 to 25%hichside indicates on which side of the plot the
axis should appear:

=1 Top (north)
=2 Right (east)
=3 Bottom (south)
=4 Left (west)
call addline( windowname, X_column, Y_column, xaxis, yaxis

Adds a new X,Y plot pair to the plot in the windewvindowname . X_column
andY_column are the names of the columns to plot. Reserved variables are
used to indicate what type(s) of lines and/or symbols to plot for this data. New X-
Y pairs must have an existing X axisaxis ) and an existing Y axis/axis ) in

order to be drawn. These can be any axis numbers from 0-255 that have been cre
ated with call ddaxis()

call addtext(windowname, text_string, whichsigle

Adds the text inext_string to windowwindowname . When the plot is
resized or modified, text objects stay in relative position to the side of the plot
indicated bywhichside .whichside indicates the relationship to the plot.

=0 Relative to the origin of the plot, not rotated
=1 Above the plot, not rotated

=2 Right of plot, rotated 90 degree clockwise
=3 Below the plot, not rotated

=4 Left of plot, rotated 90 degrees counterclockwise

Plot Part 3: Reference Manual Macro Subroutines Reference



202

Chapter 15: Macro Reference

call beep
Beeps the speaker once.
call close(windowname

Closes windowvindowname . If you close the dataset window, all windows
associated with that dataset are closed. An error will occur if you try to close a
dataset from the notebook window associated with that dataset.

call closeall

Same a€lose All from the File menu. Ilfiser_interactive=false ,
every window will be closed without being saved.

call copy(windowname

Copies the highlighted data in the data window windowname to the Clipboard.
Same a£opy from the Edit menu.

currentplot = newplot( currentdataset

Creates a plot window from the datadatasetname , using the current
reserved variable values, and returns the name of the new window. The new plot
is empty until axes and lines are added to the plot.

call curvefit( a, b, function_numbeér

Creates coefficientscO, cl, etc. to construct a fit df vs.a when these coeffi-
cients are applied to the terms of the function number specified. The function
number is:

0 = Exponential

1= Linear

>2 = Order of polynomial

Also sets thevariable _corr to correlation factor of the fit.
call deletecolumn(column_name

Deletes theolumn column_name
call deletemacro(macroname

Deletes the macnmmacroname from the Macros menu. Does nothing if the
named macro is not found.
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call exechdfmacro(filename, macroname
Executes the macmacroname from the HDF filefilename
call execmacrofile(filename)

Executes a macro from the text filename . The entire contents of the text
file are executed as a single macro.

s = getcolumnnamegolumn_numbey

Returns the column name for colummlumn_number in current dataset.
s = getdatasetnamegindowname

Returns the dataset name for the winddgwdowname .
n = getfilecount()

Counts the number of files in the current directory. Used in scripts or for process-
ing sequences of files with the loop command.

f = getnthfilename(filenumber)

Returns the filename for file numb@enumber  in the current directory. The
parametefilenumber is the number of the file.

s = getvalidname(datasetnamg(Power Macintosh only)

Returns a unique name for the giveatasetname . Useful in macros to avoid
conflicts with existing dataset names.

call hide( windowname) (Windows only)

Hideswindowname ; same as selectinginimize from the Control menu to the
left of the title bar in a window.

call loadhdfvset(filename, referencef

Loads the dataset record with reference numdference#  from the HDF
file filename . Used internally for opening HDF files.

call loadhdfnotes(filename, datasetname, referenge#

Given filename, a dataset name, and an HDF reference number, read an annota-
tion record and attach it as notebook contents to the given dataset. Used inter-
nally for opening notebook records.
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call loop( start, stop, increment, macronajne

Executes the macmacroname as the variablop_index goes from the
value start to the value stop in increments of increment. The nmaaosoname
is executed (stop-start)/increment+1 times. The variable index can be
used to reference files to be opened or saved.

call new(text_string)

Creates a new blank data window narteed_string . Same as selecting
New from the File menu.

call open(filename)

Opens the disk fildlename , opening any datasets and windows stored in the
file. Used both for Plot-saved files and imported files. Looks for the file in the
current directory. If no file name is given, a dialog prompts for the information.

call paste(windowname

Pastes data from the Clipboard into the data windowlowname . Same as
Pastefrom the Edit menu.

s = prompt( promptstring, defaultstringy

Prompts with the text stringromptstring and waits for text input. Returns
the string typed in. If no changes are made, it returns the gefaglt-
string . Syntax example:

s=prompt(“How many rows?”, “5")

user_interactive must be set to true prior to using this function and
should be set back to false immediately after.

call saveasfvindowname, filename, save_type

Saves the windowvindowname to the disk file filename in the current direc-
tory. If user_interactive=false , it will overwrite any file of the same
name without prompting. The parametave_type is:

=0 Prompts the user

=1 Saves data, plots, and notebook to HDF file
=2 Saves data only to HDF file

=3 Saves data to text file

=4 Saves plot to HDF file (Windows only)
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=5 Saves plot to PICT file (Power Macintosh only)

=6 Saves plot to TIFF file (Windows only)

=7 Appends data, notebook to HDF file (Windows only)
=8 Appends plot to HDF file (Windows only)

=10 Saves plot to EPSF file (Power Macintosh only)

=13 Appends plot to HDF file, same size as image(s) already in file—
useful for animations (Windows only)

=14 Saves plot to Windows bitmap (Windows only)
call savemacro(windowname, macroname

Creates macrmacroname from the plot windowwindowname and adds it to
the Macros menu. Same @seate Macro...on the Macros menu.

call setcolumnname(column_number, column_name

Specifies the nammlumn_name for columncolumn_number in the cur-
rent dataset. Exampleall setcolumnname (5, “new name”)

call setdirectory( directoryname (Windows only)

Specifies the directory name and patkinectoryname  for opening files.
You can use a full or partial path name with slash separators. Example:
call setdirectory (“C:\Fortner\Plot”)

call setexpression€olumn_name, text_string
Assigns the expression fiext_string to the columrcolumn_name .
call setfolder(foldername) (Power Macintosh only)

Specifies the folder name and patlialdername  for opening files. You can
use a full or partial path name with slash separators. Example:
call setfolder (“Harddrive:Fortner:Plot”)

call setformat( column_name, format_string

Specifies numerical display format fooslumn_name . Example:
call setformat (“opac”, "###.#4#")

call setlabel(column_name, column_labgl

Changes the plot label of coluroolumn_name tocolumn_label . The
label is used for axes and plot titles on newly created plots.
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call setlocation(windowname, left, top, right, bottom, higiéVindows only)

Sets the location for windowname. The parameedts , top , right , and
bottom refer to pixel locations. Whdride=0 window is hidden; when
hide=1 window is brought to front.

call setsavedirectory(directorynameg (Windows only)

Specifies the directory name and patdirectoryname  for files saved with
saveas . You can use a full or partial path name with slash separators. Example:
call setdirectory (“C:\Fortner\Save”)

call setsavefolderfoldername) (Power Macintosh only)

Specifies the folder name and patlidldername  for files saved with
saveas . You can use a full or partial path name with slash separators. Example:
call setfolder (“Harddrive:Save”)

call setselectiondatasetname, left, top, right, bottgm

Sets the selection region for datada&tasetname . The parametelsft
top , right , andbottom refer to the row and column index numbers of the
dataset, starting with 0,0 for the upper left corner.

call setwidth(column_name, column_widbdh

Sets the column width of colunmolumn_name . The width is set to the num-
ber of characters icolumn_width

call show(windowname) (Windows only)
Bringswindowname to front.
d = var( columnnameg

Returns a column variable from a column name. Example:
g=max(var("e")) is equivalent tg=max(e) . Useful for applying mathe-
matical functions when only the column name is available.
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Macro Variables Reference

Listed here are the reserved variable names for use in Plot macros. These reserved
variables are used by the macro subroutine calls, listed earlier in this chapter.

Values for all variables are stored as ASCII strings that may be up to 255 characters
in length. When a numeric value is required by Plot, the string is converted into a
number. A value of 0 is returned if the field does not start with a number. For vari-
ables that require the string "true" or "false", you can use the reserved vatialgles
andfalse instead.

Plot Reserved Variables

axis_auto=true

When=true , Plot automatically calculates the axis labels, format, and spacing,
and overridesxis_labelspacing ,axis_min , axis_max |,

axis_labelmin ,axis_labelmax , andtext_format .When=false ,
those same parameters are used to calculate the axis labels.

axis_autominmax=true

Wherrtrue , Plot automatically calculates the minimum and maximum for the
attached X,Y pairs.

axis_autoprintformat=true

When=true , Plot automatically calculates the printing format for axis labels,
and overridesext_formatdata . When=false ,text _formatdata is used to
set the printing format.

axis_autospacing=true

When=true , Plot automatically calculates the label spacing (increment), and
overridesaxis_labelspacing .When=false ,axis_labelspacing is
used to calculate the label spacing.

axis_gridlines=true

When=true , Plot draws gridlines on the plot. Gridlines are drawn from each
major tick to the opposite side of the plot. Whdalse , no gridlines are
drawn.
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axis_labelinterval=5

Number of intervals between labels on the axis. Labels are spaced to form
axis_labelinterval intervals betweenxis_labelmin and
axis_labelmax

axis_labelmax=3.14

End of label range, in data or scale units. Labels are drawn starting at
axis_labelmin and ending aaxis_labelmax . They may be clipped by
axis_min andaxis_max . If axis_labelmax is less than

axis_labelmin the labels decrease in value along the axis.

axis_labelmin=0.0

Start of label range, in data or scale units. Labels are drawn starting at
axis_labelmin and ending adxis_labelmax . They may be clipped by
axis_min andaxis_max . If axis_labelmax s less than

axis_labelmin the labels decrease in value along the axis.

axis_labelspacing=0.5
Distance between axis labels, in data units.
axis_logscale=false

When=true , the axis created will use logarithmic scaling. Whefalse |, the
axis will use linear scaling.

axis_majorlength=8
Length of a major tickmark, in points.
axis_majorticks=2

Number of major tickmarks per label intervalakis_majorticks=1 , then
a major tick is placed at every axis label.

axis_majorwidth=1

Width of a major tickmark, in points.
axis_max=3.14

End of the axis in scale units. No tickmarks and labels appear beyond this value.
axis_min=0.0

Start of the axis in scale units. No tickmarks and labels appear before this value.
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axis_minorlength=8
Length of a minor tickmark, in points.
axis_minorticks=2

Number of minor tickmark intervals per major interval. If

axis_minorticks=5 , then four minor ticks are visible between each two
major tickmarks. Ifaxis_minorticks=1 , then each minor tick is obscured
by a major tickmark.

axis_minorwidth=1
Width of a minor tickmark, in points.
axis_mirror=false (Windows)

When=true , two sets of axes are drawn. The axes are drawn on both sides of
the plot when vertical axes are being drawn, or above and below the plot when
horizontal axes are being drawn.

axis_tickinout=2
Direction to draw both major and minor tickmarks:
=1 Inward ticks
=2 Outward ticks
=3 Both inward and outward ticks
color_calculateminmax=true

When=true , overridescolor_scalemin andcolor_scalemax  and cal-
culates min/max for the color control data column.

color_rgh="0, 65535, 0"

Color of a plot object, in red/green/blue components. Each component ranges
from O to 65535.

color_scalemax=30
Maximum value to be used from the color control data column.
color_scalemin=100

Minimum value to be used from the color control data column.
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color_table="Rainbow"

Maps values to colors from blue for low values to red for high values. If
color_table="Grayscale" , Shades of gray are used instead.

column_width=9
Specifies the column width, in characters.
currentdataset

Name of the most recently created dataset. Macros often use this to refer to the
file that was just opened.

currentfile

Name of the file being opened. Used internally for opening files. It contains the
filename during the open process.

currentplot

Name of the most recently created plot. In macros saveddnéthie Macro..,
this variable is used to store the name of the new plot.

data_max=3.14(Power Macintosh only)
data_min=0.0(Power Macintosh only)

The highest and lowest data values. These are used for converting data values to
colors.

file_directory (Windows only)

Name of the current directory for opening files. Sees#idirectory sub-
routine for details.

file_folder (Power Macintosh only)

Name of the current folder for opening files. Seesdbtolder  subroutine for
details.

file_savedirectory(Windows only)

Name of the current directory for saving files. Seestiteavedirectory
subroutine for details.

file_savefolder(Power Macintosh only)

Name of the current folder for saving files. Seestttsavefolder subrou-
tine for details.
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fill_equal=1
Parameter used for defining missing data values:
=1 if missing data values are equalitb value
=2 if missing data values are greater tfiinvalue
=3 if missing data values are less thiginvalue
fill_method=1

Parameter for selecting fill missing data method. Used for the
fillmissing() notebook function:

=1 for nearest neighbor interpolation
=3 for linear interpolation
fill_value=-99

Missing data value. Along witfill_equal , Specifies the range of missing
data values (and, therefore, the range of valid data values).

image_canvash=2048Windows) or=640(Power Macintosh)
image_canvasv=2048Vindows) or=480(Power Macintosh)

Size of the canvas in pixels. The default value is the size of the main display.
image_frame=true (Windows)
When=true , the plotis enclosed in a frame.

image_v=300
image_h=300

The plot size, in points.

image_marginleft=0
image_margintop=0

The position of the upper left corner of the plot, relative to the upper left corner
of the canvas, in points.

import_3d=true

When=true , the file being imported is flagged as a three-dimensional file.
When=false , the file is flagged as a two-dimensional file.
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import_3daxis=1

Parameter used when importing 3D files to specify axis direction. Ignored unless
import_3d=true

=1 for importing slice in XY plane

=2 for slice in XZ plane

=3 for slice in YZ plane
import_3dslices="20,22,23"

List of two-dimensional slices to import from a three-dimensional file. Ignored
unlessimport_3d=true

import_byteswap=true

When=true , Plot swaps bytes when reading data. See the data import section
for more information.

import_coldelim=false

When=true , Plot treats every delimiter as a new column. Whiatse , you
can have multiple delimiters (spaces, commas, tabs) between columns.

import_colfixedchar="1:4,5:10,11:15"

Specifies the character positions of the columns wingrort_delimiter=7
(fixed character positions). Each column is specified by a starting character and
ending character position, separated by a colon.

import_coltitles=true

When=true , the last line of the header contains the column names (for text col-
umn import only).

import_delimiter=3
Specifies how text columns are delimited:
=0 for columns separated by tabs only
=1 for columns separated by spaces only
=2 for columns separated by commas only
=3 for columns separated by tabs or spaces

=4 for columns separated by tabs or commas
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=5 for columns separated by spaces or commas
=6 for columns separated by tabs, spaces, or commas
=7 for columns in fixed locations specifiedibyport_colfixedchar

import_dimcolumns=100
import_dimrows=80
import_dimlayers=70

Specifies the size of the two-dimensional or three-dimensional matrix or column
file to be imported. The parametaport_dimlayers is ignored unless
import_3d=true

import_filetype=1
Parameter specifying the type of import file:
=0 for file type not specified (the default case)
=1 for HDF files
=2 for HDF files saved with Plot
=3 for HDF VSET files
=6 for TIFF files (Windows only)
=7 for FITS files (Windows only)
=8 for binary matrix files
=9 for binary column files
=10 for binary PBM files (Power Macintosh only)
=12 for MATLAB files (Windows only)
=14 for GIF files (Windows only)
=15 for ASCII Text matrix files
=16 for ASCII Special files
=17 for ASCII Text matrix files with scale information
=18 for ASCII column files
import_numtype=1

Parameter specifying the number type in a binary file:
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=1 for signed 8-bit byte

=2 for unsigned 8-bit byte

=3 for signed 16-bit integer

=4 for unsigned 16-bit integer

=5 for signed 32-bit integer

=6 for unsigned 32-bit integer

=7 for IEEE 32-bit floating point

=8 for IEEE 64-bit floating point

=9 for VAX/VMS 32-bit floating point
import_record="5,6,7,10"

Specifies which records to read from a multi-record file.
import_skip=0

For text files, specifies the number of text lines to skip before reading data. For
binary files, specifies the number of bytes to skip before reading data.

line_dashlength=5(Power Macintosh only)

Length of dashes in a dashed line, in pixels. Used only when drawing dashed
lines.

line_type=1
Specifies what type of line to draw between X,Y pair locations.
=0 No line
=1 Solid line
=2,3 Dotted line
=4,5,6 Dashed line
=7,8 Long dashes
line_width=1

Width of drawn lines, in points. Note that you can lke¢ width  to fractional
values such a.4 , to produce very fine lines when printing to high-resolution
output devices.
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loop_index
Current loop counter. See tlwwp()  subroutine call for details.

offset_h=0
offset_v=0

Adjustment distance for axis labels, text objects, and plot number symbols, in
points. Used for manually adjusting the positioning of objects in the plot.

plot_colorcolumn="colorcol”
Specifies the name of the column to use whleh colorcontrol=true

plot_colorcontrol=false

When=true , data fromplot_colorcolumn is used to set the color of each
line segment or symbol in the line. The color depends on the data value and the
currentcolor_scalemin , color_scalemax range. Used for color scat-

terplots. Wherefalse , all lines and symbols are drawn in the same color.
plot_errorcolumn="“errcol”

Specifies the name of the column to use for error bars when
plot_errortype=4

plot_errordir=1

When drawing error bars, specifies which direction(s) to draw the error bars. The
directions drawn are indicated by the sum of any combination of the following
values.

=1 Positive X
=2 Negative X
=4 Positive Y
=8 Negative Y
plot_errorfixed=5.0

When drawing error bars apibt_errortype=2 , indicates what fixed
length (in data units) to use for the error bar length.

plot_errorpercent=8.0

When drawing error bars anudot_errortype=3 , indicates what percentage
of the data value to use for the error bar.

Plot Part 3: Reference Manual Macro Variables Reference



216 Chapter 15: Macro Reference

plot_errorstd=1.0

When drawing error bars apibt_errortype=1 , indicates how many stan-
dard deviations to use for the error bar length.

plot_errortype=1
Whensymbol_type=4 , specify the method to calculate the length error bars.
=1 Standard deviation
=2 Fixed error
=3 Percent of value
=4 From data specified Ipjot_errorcolumn
plot_maxpoints=100000

For a given set of X,Y pairs, limits the number of symbols displayed. If
plot_maxpoints is greater than the total number of points available, all
points are drawn. Iplot_maxpoints is less than the total, points are skipped
while drawing.

plot_pencolumn=“pencol”
Specifies the name of the column to usepfot_pencontrol
plot_pencontrol=false

When=true ,plot_pencolumn isused as a series of pen control commands.
When the data value is > 0.0, the pen draws a line; when the data value is <= 0.0,
the pen moves without drawing. Whefalse , no pen control is active.

pref_columnwidth=9

Specifies the column width, in characters, to use as a default. New datasets and
all empty columns have the default column width.

pref_maxnumber=INF (Power Macintosh only)
pref_minnumber=-INF (Power Macintosh only)

Specifies the largest and smallest legal numbers. All values outside this range are
assumed invalid, so they are left out of max/min calculations, etc. Ne¢kerep-
resents infinity.

pref_printoutline=true (Windows only)

When=true an outline of printable area of the page is displayed, when
=false no page outline is displayed.
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pref_startwithnew=true (Windows only) or=1 (Power Macintosh only)

When=true (Windows) or=1 (Power Macintosh) a new data window will be
created when Plot is started, wiefialse  (Windows) or=0 (Power Macintosh)
no new window is created at startup.

pref_textface=0(Windows only)
Specifies default font style. Valid codes are:
=0 normal
=1 bold
=2 italic
=4 underline

These codes may be added together to achieve the desired style; for example,
pref_textfont=7 specifies a bold, italic, and underlined version of the font
named bypref textfont

pref_textfont="Courier New”
Default font for new windows.
pref_textformatdata="F8.1" (Windows only)

Specifies the printing format used for the data values in all new data windows.
Also found in the Preferences dialog.

pref_textsize=12

Default font size for new windows.
pref_windowh=200

Width of new windows in pixels.
pref_windowv=200

Height of new windows in pixels.
print_cropmarks=true (Windows only)

When=true , places cropmarks on multi-page printouts for alignment assis-
tance.

Plot Part 3: Reference Manual Macro Variables Reference



218

Chapter 15: Macro Reference

print_marginleft=1 (Windows only)
print_marginright=1 (Windows only)
print_margintop=1 (Windows only)
print_marginbottom=1 (Windows only)

Specify page margins, in inches, as measured from the border of the printable
area of a page.

nn

print_pageheaderleft="" (Windows only)
print_pageheaderright="&n" (Windows only)
print_pagefooterleft="&d" (Windows only)
print_pagefooterright="Page &p of &P" (Windows only)

Parameter specifying text page headers and page footers to be printed. The fol-
lowing special symbols will be expanded as each page is printed:

&d date MMM DD YYYY

&D date DD MMM YYYY

&n or &N dataset name

&p page number

&P total number of pages
&tor &T the total number of pages

&w or &W name of the window
&& &

symbol_char=65

Whensymbol_type=2 , specifies which character to use for the symbol. The
number is the ASCII value for the character to plot.

symbol_column=“columnname”

Specifies the name of the column of data to use for drawing number-scatter plots,
wheresymbol_type=3
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symbol_drawn=1
Whensymbol_type=1 , specifies the symbol to be drawn:
=0 No symbol
=1 Square
=2 Plus
=3 X
=4 Dot (square)
=5 Square with center dot
=6 Circle
=7 Circle with center dot
=8 Filled square
=9 Filled circle
symbol_size=8

Size of plot symbol in points (or fractions of a point). This is the size of caps on
error bars and the size of drawn symbols.

symbol_type=1

Specifies how to draw the symbol at each X,Y pair location.

=0 No symbol

=1 Draw a symbol according gymbol_drawn

=2 Draw a text character accordingstgmbol_char

=3 Draw a number frorsymbol_column at each point

=4 Draw error bars
text_formatdata="#####.#"

Specifies the number printing format. Used for numbers printed as axis labels.
user_interactive=true

When=true , dialogs are allowed. Whetfalse , no dialogs are displayed,
and the keywords defined here are used to create the plots. The parameter
user_interactive is usually set téalse for complex macros.
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Literals

Literals are terms that have a special meaning in Plot. Only use literals as variables in
macro expressions.

true, false

These values are used to set other macro expressions to true or false.
INF

The value for infinity.
NAN

Not a number.
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Printing

Plot provides extensive support for printing dataset windows, notebook windows, and
plot windows. Plot windows are printed just as they are displayed on the screen.

This chapter describes the print commands and windows associated with the Win-
dows and Macintosh platforms.
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Printing in Plot for Windows

This section describes how to set up your printer, the options available in the Print
dialog, page setup, the Print command, and details for printing each window type.

Printer Setup

Before printing, you must select and configure a printer from the list of printers
installed on your Windows system.

To do so, select therinter Setup... command from the File menu. You will see a
dialog similar to the one shown below.

Print HE
— Prirter
Mame: Lazerawriter Properties |
Status: Default printer; Ready
Type: Apple Laserariter
Wwhere: W Lazerwfriter\Development
Comment: ™ Prirt ta file
— Print range Copie:
oAl Mumber of copies: |1
" Pages [mm:l‘l LD:I‘I
Ijl = | Eallate
" Selection
()8 I Cancel |

Figure 16-1: Print Dialog

Print Range

The buttons under Print Range let you choose to print all pages, to limit output to a
range of pages or, for dataset and notebooks, to the selection region.

Other options in the Print dialog will vary by printer.

The first time that you open the Print dialog while using Plot, the default settings for
the default system printer will appear. To change printers or paper attributes, choose
Properties....You will see a Print Setup dialog similar to the one shown in the next
figure.
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Apple Laserwiter Properties EHE
Paper | Graphics I PostScript I
Paper zsize: Com10 Envelope Edge Fed [8.47 x 11.00 in)
] ]
U5 Legal Q Monarch E
Kl [+
— Layout

Dalup Elrgup rgup

— Qrientation

& Portrait
A
' Landscape I~ | Btated

Faper zource: | AutoSelect Tray ;I
LCopies: |1 _|::' Unprintable Area... |
About.... | Fiestore Defaults |

QK I Cancel | Apply |

Figure 16-2: Print Setup Dialog

Printer

The currently selected printer is displayed in the Specific Printer field. To select a dif-
ferent printer, open the printer list and select one of the other printers configured on
your system. (If this list is empty or does not include the printer you wish to use,
install or configure the printer using the Printers program in the Windows Control
Panel; please refer to the your Windows documentation for additional information.)

The remainder of the Print Setup dialog is tailored to the currently selected printer
and to your version of Windows. Therefore, its content may vary considerably from
that shown above. Additional dialogs may be available to you to specify more

advanced printer settings, such as the scaling percentage, or to select network-con-
nected printers.

Page Setup
When you print a Plot window, it will be paginated if necessary. The Page Setup dia-

log, available from thé€age Setup..command on the File menu, lets you select page
margins and optional header and footer text.
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— Page Margin
— ak.
Lt () agew [0 B | 2]
Topifin) [100 [ Bottom:(n) [0S Cancel |

— Page Header
Left: I

Right: [tn

— Page Footer

Left: [td

Right [Page &p of 4P

™ Print Crop Marks

Figure 16-3: Page Setup Dialog

Page Margins

Use the Page Margin fields to control the size and placement of text and graphics on
the printed page. Values are specified in inches, and are relative to the printable area
of the page as reported by the printer driver. Therefore, if you have exact page place-
ment requirements, you will need to decrease your margins to compensate for the
unprintable region.

Page Headers and Footers

Plot also allows you to specify header and footer text to appear at the top and bottom
of each page of your output. Vertically, headers and footers are placed just outside the
margin; they are suppressed if the corresponding vertical margin is less than the
height of the selected font. Horizontally, they are placed just inside the margin and
are justified to the outside.

The header and footer text may be set to any text or phrase of your choosing, or may
be empty. Plot allows you to specify the following special tokens that will be replaced
as each page is printed:

Printing in Plot for Windows Plot Part 3: Reference Manual



Chapter 16: Printing 225

Token... Replacement...

&d date MMM DD YYYY

&D date DD MMM YYYY

&nor &N  dataset name

&p page number

&P total number of pages

&tor &T the total number of pages
&w or &W name of the window
&& &

Use of any other character following an & is reserved for future use.
Print Crop Marks

When printing an oversized plot in sections, on more than one page, check this box to
print crop marks on each page. Crop marks can help you assemble the pages to mak
a complete plot.

The Print Command

SelectingPrint from the File menu prints the contents of the active window. The
details of printing the various window types are given in the next section. While the
window is being printed, a Print Progress dialog will be visible and will show
progress on a page-by-page basis.

Interrupting or Aborting a Print

To abort the printing process, click @ancelin this dialog. It may take a moment
for the abort signal to terminate processing, since it is checked at the beginning and
ending of each page.

(If the output was queued to Windows Print Manager (the default), it may be aborted
or cancelled using Print Manager; see the Print Manager documentation that came
with your Windows system.)
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Printing Windows

Here we give specific details on printing each Plot window type.
Printing Data and Notebook Windows

The page size and margin settings fromRhge Setup..command determine how
many rows and columns of text will fit on each page. Plot then prints the numbers
from top to bottom then left to right on each page. Row numbers and column names
are printed on each page so that multiple pages may be aligned.

Note
It is strongly recommended that you select a fixed width font, such as ‘Courier
New’, so that decimal points line up properly.

Unless you specified to print only a selected region or range of pages, Plot prints all
numbers in the data window, not just the visible window or the selection region. This
can easily add up to many pages, so double-check the size of your data window
before printing.

The notebook window prints with line breaks set up to match the screen appearance.
The contents of the notebook are paginated, and the pages are numbered. The font
and size match the font and size set up for the window on the screen.

Printing Plot Windows

Plot windows are printed actual size in the same position relative to the paper as they
are placed relative to the canvas. The entire plot is printed with axis labels and any
text annotations that have been added.
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Printing in Plot for Power Macintosh

Here we give an overview of printing from Plot for Power Macintosh to LaserWrit-
ers. Although printing to other printers is usually very similar, you may need to refer
to your printer manual for assistance.

Page Setup

To set up your printer, select tRage Setup..command from the File menu. If you
are using the LaserWriter 8 driver, you will see the dialog shown in Figure 16-4. If
you are using an earlier version of the LaserWriter driver, or a different printer
entirely, your dialog will be different.

Laser¥riter 8 Page Setup 843
Page Attributes -
Formatfor: [ Publications B
Paper: [ US Letter Small B
% Orientation: 1
Scale: %
I —

Figure 16-4: Page Setup...Dialog

Use this dialog to specify paper size, layout, and orientation. The Reduce or Enlarge
box lets you specify the print size as a percentage of the size of the plot you see on
your screen.

Print

SelectingPrint... from the File menu prints the contents of the frontmost window.
The details of printing the various window types are given in the next section.
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If you are using Apple's LaserWriter 8 driver, you will see the dialog in Figure 16-5.
The version number printed in the upper right corner of the dialog must be 6.0 or
greater for grayscale printing. If you are not using a LaserWriter, your dialog may be
different.

243
Printer: Publications Destination:
General B
Copies: EI
Pages: @ All
0 rom: [ 1o:[ ]
Paper Source: @ All pages from: | Auto Select v|
) First page from: | - |
| ~]
2ave Setings

Figure 16-5: Print Dialog

Interrupting a Print

Command-period halts printing at the end of the page in process.
Choosing the Printing Font

The font for printing matches the font and size used in the window.
Positioning the Image on the Page

The plot canvas corresponds to the paper the plot is printed on. New plots always start
out in the upper left corner of the canvas, so on hard copy they print in the upper left
corner of the page. To position the plot on the canvas, click on it and drag the plot to
the desired position.

If your monitor has 72 dots per inch (typical for Macintosh monitors), your printed
image will be exactly the same size as the screen image, assuming that you have not
changed the percentage enlargement in the Page Setup dialog. Plot always assumes
that every pixel is 1/72 of an inch in size.
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Setting Line Width

All plot types support théne_width ~ setting to refine line thickness on printouts.
Before you create your plot, set the reserved varialdewidth ~ to the desired

line thickness, in fractions of a point. We have seen good results setting the thickness
to 0.4 points.

Printing Data and Notebook Windows

The page size, orientation and percent reduction settings froRPae Setup..com-

mand determine how many rows and columns of text will fit on each page. Plot then
prints the numbers from left to right, then top to bottom on each page. The pages are
printed with the page number, and a borderline along the top and left of the data col-
umns. The independent column names are printed on each page so that multiple
pages may be aligned.

ThePrint... command prints the entire dataset contents, not just the visible part of the
window or selection region. This can easily add up to many pages, so double-check
the size of your dataset before printing.

To print only the contents of the selection region, first create a new data window
using theNew command from the File menu. Copy the desired selection region and
paste it into the blank, new data window, then print from the new window.

The notebook window prints with line breaks set up to match the screen appearance
The contents of the notebook are paginated and the pages are numbered. The font an
size match the font and size set up for the window on the screen.

Printing Plot Windows

All plot types are printed actual size in the same position relative to the paper as they
are placed relative to the canvas. The entire plot is printed with axis labels and any
text annotations that have been added.

Printing Color or Grayscale Plots

It is best to print color plots on a color printer, but black and white printers such as the
LaserWriter can produce reasonable grayscale printouts of color plots.

If color or grayscale has been used in a plot, be sure that the color/grayscale is
enabled for your printer drivers. For the LaserWriter 8 driver, Color/Grayscale is
found under the Options dialog. For other printers, consult your manual.
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Data Exchange and
File Export

Plot provides four commands under the Edit menu that allow you to exchange data
using the clipboard. The commands @y, Copy As..(Windows) Paste, and

Paste As.(Windows). TheSave As..andSavecommands let you save your plots

and data in any of several formats. This chapter describes these commands.
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Copy Commands

This section describes ti@opy command an€opy As...(Windows) commands.
The Copy Command

The Copy command makes choices about what to copy, and about copy format,
according to the context in which it is selected.

Using Copy in Dataset and Notebook Windows

When selected from a dataset window, @y command places whatever is cur-

rently selected on the clipboard as text. Data in the selection region is copied as lines
of numbers separated by tabs. This is suitable for pasting into spreadsheet programs.
In addition, text on the clipboard in this format may be pasted into another Plot
dataset window.

When selected from a notebook window, @@y command places the currently
selected text on the clipboard. The text can be pasted into other applications, or into
other Plot notebook windows.

Using Copy in Plot Windows

When selected from a plot, t®py command places the plot on the clipboard as a
bitmap/PICT file. This is suitable for pasting into presentation graphics programs. In
Plot for Power Macintosh, hold down the Option key and sdBaxiy to copy just the

plot without axes sand titles. This can be useful for creating overlays.

The Copy As... Command (Windows only)

Copy As...allows more flexibility than th€opy command by opening a dialog with
options. When selected from a dataset windowCibigy As...command produces
the dialog shown in Figure 17-1.

This dialog always consists of two lists. The left list displays the choice of objects
that may be copied. The right list contains the choices of what formats to use when
storing the information on the clipboard.

The contents of the lists vary depending on what type of window is active, and the
contents of that window.
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Using Copy As... from Dataset Window

From a dataset window, the selection region is copied as text, just as it would be using
the Copy command.

Copy:

0K

Az
| Cancel

Figure 17-1: Using Copy As... from a Dataset Window

i

Note
From a notebook windowGopy As...works identically taCopy; the selection
region is simply copied as text.

Using Copy As... from Plot Windows

Figure 17-2 shows the Copy As dialog when invoked from a plot.

Az 0K

i

Cancel

Figure 17-2: Copy As Dialog

To copy a plot, including any annotations, as a bitmap, s€lttfrom the Copy list.
To copy only an annotation as text, seleldt Annotation from the Copy list.
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Paste Commands

This section describes tiRasteandPaste As..(Windows) commands.
The Paste Command

ThePastecommand, like th€opy command, is simple and allows no options. In
fact, if the clipboard does not contain a format which is valid for the active window,
thePastecommand is grayed.

Using Paste in Data and Notebook Windows

For data windows, theastecommand requires a text object on the clipboard. The
text must be text numbers, separated by tabs or spaces. Each row must be separated
by a carriage return and linefeed.

The numbers on the clipboard are pasted into the dataset starting at the upper left cor-
ner of the selection region. If the clipboard is in the correct format, the numbers in the
dataset are replaced by the numbers on the clipboard.

ThePastecommand is not supported in plot windows.
The Paste As... Command (Windows only)

ThePaste As..command allows more flexibility in pasting objects from the clip-
board. The Windows clipboard is capable of containing more than one kind of object
at a time. Using th&aste As..command, it is possible to choose which item to paste
and how to paste it.

Bitmap objects can only be pasted into applications other than Plot. Text objects,
however, can be pasted into any plot window, as well as other applications.

In plot windows, a text object can be pasted as a new annotation, or as a replacement
for a selected annotation. In dataset windows, text is pasted as new data.

When plot annotations that were copied as text are pasted into notebook windows, the
formatting codes are also pasted. Text copied from dataset or other notebook win-
dows is pasted into notebook windows simply as text.
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Paste As Dialog
Shown below is the Paste As dialog. This dialog always displays two lists, described

below.
Paste As [ %]
rmm_
Cancel |
Figure 17-3: Paste As Dialog
Paste
This list shows the type of objects, text or bitmap, that is available on the clipboard
for pasting.
As

This list shows the ways in which the object might be pasted into Plot, depending on
the type of object under Paste, as well as on the type of the active window. Only for-
mats appropriate for the active window are shown.
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Exporting Files

This section describes how to export files using3ee As..command. Under the

File menu, thesave As..command brings up the dialog shown below. The drop-
down menu in the lower left corner of the dialog allows you to choose the file format
to be used. The formats available depend on the active window type.

Samples | = i
Save s o | o Genesis v
— - [F Is746.ext <]
Saven |3 Samples =l rj:l : 12753 tent =
[ Macro samples
iead ve (G ew
US Weather.text B
save file as:
[ontires |
@ Data, Plots, Notebook to HDF
) () Data Only to HDF
Fiegame Iﬂl 3 Data in ASCI| Format
Sawe as type: [Plot HOF (*hd) | Cancel | Plot to EPSF

Plot to PICT

Figure 17-4: Save As Dialog (Windows and Power Macintosh)

Save As... for Data Windows

The following file formats are available wh8ave As..is chosen from a data win-
dow:

Plot HDF (*.hdf)/Data, Plots, Notebook to HDF

This option is available for both data and plot windows. It saves all your work as a
complete HDF file. The data window, the notebook window, and every plot window
associated with the dataset are stored in their own records in the HDF file. The HDF
Vset standard is used to save and load column data, where one Vgroup is supported
with a separate Vdata field for each column of numbers.

When you reopen and work with a file that has been saved under this option, you can
simply select th&avecommand to save a complete file with no dialog prompts.

When saving files in this format you should use the “*.hdf” extension.
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HDF Data (*.hdf)/Data Only to HDF

This option saves just the data window as an HDF Vset. This is especially useful for
exporting datasets to other programs. When saving files in this format you should use
the “*.hdf” extension.

ASCII Data (*.txt)/Data in ASCIl Format

This option saves the contents of the data window as an ASCII text file. Each row is
output on one line with each number separated by a tab. The numbers are saved in the
same format as used in the data window. The first line contains the column headers,
and each line starts with the row header for that row. This format is useful for export-
ing the data to spreadsheets or word processors.

Save As...From Plot Windows

The following options are available in the Save As dialog when the command is cho-
sen from a plot window:

Plot HDF (*.hdf)/Data, Plots, Notebook to HDF
Same as described above for dataset windows.
HDF Image (*.hdf) (Windows only)

With this option, Plot creates an 8-bit raster image which contains the contents of the
current window and saves it as an HDF file.

App. HDF Image (*.hdf) (Windows only)

This is the same as the HDF Image file described above, except that the image is
appended to any existing HDF file.

TIFF Image (*.tif) (Windows only)

With this option, Plot creates an 8-bit raster image which contains the contents of the
current window and saves it into a TIFF (Tagged Image File Format) file, one of the
most commonly used standard formats for image data.

Bitmap (*.bmp) (Windows only)

With this option, Plot creates an 8-bit raster image which contains the contents of the
current window and saves it into a Windows bitmap file. This file is a Device Inde-
pendent Bitmap (BMP), which is appropriate for import into most graphics applica-
tions.
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Plot to EPSF (Power Macintosh only)

This option saves the plot, with axes and all text annotations, to EPSF (also known as
EPS) format. Briefly, EPSF is a format suited for storing single-page graphics that is
commonly supported by presentation and page layout programs. It is a subset of the
PostScript language.

Plot to PICT (Power Macintosh only)

This option saves the plot in a PICT file as one combined drawing. Plot embeds Post-
Script where necessary for highest possible print quality.
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Appendix A:

Plot Menus

This appendix reviews each of the menus and commands that appear in Plot’s menu
bar.
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File Menu

File Menu

Hew

Open... Chrl+0
Save Clrl+5
Save Az .

LCloze Chrl+F4
Cloze Al

Print Clrl+F
Page Setup...

Printer Setup...

E it Alt+Fd

Figure A-1: File Menu

TheNew command creates a new, empty data window.

TheOpen...command accesses a file from disk. Use it to load datasets which were
previously saved from Plot or to import data from a variety of file formats.

The Savecommand saves the current dataset, notebook, and any Plot windows.

TheSave As..command saves a copy of the current dataset with the file name of
your choice. Several export types are available.

The Closecommand closes the current window and removes it from the screen.
When you close the dataset window, the data is removed from memory, and all
dependent windows are also removed.

TheClose Allcommand closes all datasets and removes all windows from the screen.

ThePrint command prints the current window in a manner consistent with parame-
ters set usinfage Setup..andPrinter Setup....

ThePage Setup..command opens a dialog that allows you to set page margins, and
add header and footer text.

ThePrinter Setup... command (Windows) opens a dialog that allows you to select
and configure a printer from the list of printers installed on your Windows system.

TheEXxit/Quit command closes all of the windows and exits the program.
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Edit Menu

Cut Chrl+
Copy Cil+C
Paste Chrl+
Clear

Copy As...
Paste Az

Select All
Faont....

Preferences...

v Status Bar
v Tool Bar

Figure A-2: Edit Menu

The Cut command removes the currently selected text and copies it to the clipboard.

TheCopy command copies a bitmap representation of the current plot, or copies cur-
rently selected data as text, to the clipboard.

ThePastecommand adds the contents of the current clipboard to the current window
wherever appropriate.

TheClear command removes the currently selected text from the currently selected
notebook window.

TheCopy As...command (Windows) opens a dialog that lets you select which com-
ponents in a window to copy. When appropriate, this dialog also allows you to choose
what format to copy to.

ThePaste As..command (Windows) opens a dialog which lets you choose what to
paste from the clipboard. When appropriate, this dialog also lets you choose a format
for the pasted component.

The Select Allcommand selects everything in the current window.

The Synchronizecommand (Power Macintosh) links a plot window with its corre-
sponding windows so that when data points are selected in one window, the corre-
sponding points will be selected in the other(s).
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Edit Menu

Appendix A: Plot Menus

TheFont... command (Windows) opens a dialog that allows you to select font and
size for text in dataset and notebook windows, and for text annotations and axes
labels in plot windows.

ThePreferences..command (Windows) opens a dialog that allows you to edit the
plot session settings and defaults, or restore factory settings. For descriptions of
macro commands, see the Macro Variables Reference section in Chapter 15.

The Status Barcommand (Windows) lets you display or hide the status bar. When
enabled, the Status Bar appears along the bottom of the screen, and a checkmark
appears in the menu next to the command.

TheTool Bar command (Windows) lets you display or hide the tool bar. When
enabled, the tool bar appears below the menu bar, and a checkmark appears in the
menu next to the command.
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Data Menu

The Data menu allows you to navigate and manipulate the contents of a data window
and perform notebook calculations.

LColumn Settings. ..
GoTo...

Inzert.
WElete;

See Matebaaok Ctrl+H
Calculate Maow Ctil+R

Figure A-3: Data Menu

TheColumn Settings...command opens a dialog that lets you set parameters for the
currently selected column in the data window.

TheGoTo...command opens a dialog that lets you specify and move to any cell in
the data window.

Thelnsert... command lets you insert one or more blank columns or rows into the
data window.

TheDelete...command removes selected columns or rows from the data window.
The See Noteboolcommand (Windows) opens the notebook for the current dataset.

TheCalculate Nowcommand evaluates the currently selected expression in the note-
book, or evaluates the expression fields for all columns in the data window.
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Graph Menu

Line

Mew Text 3 Double-r
Scatter

Edit Plat...
Edit Tent...
Edit Axis...

Mumber Scatter

Erar Bars

Synchronize

Create Legend
Curve Fit....

Figure A-4: Graph Menu

The Gallery command opens a submenu that lets you select and create one of five
plot types from the current data window.

TheNew Textcommand in Windows opens a submenu that lets you select the orien-
tation for new text. In Power Macintosh, selecting this command opens a dialog that
lets you enter and edit text labels.

TheEdit Plot... command opens a dialog that provides access to all plot parameters.

TheEdit Text... command opens a dialog that lets you edit currently selected text
object. It displays all text formatting codes used in the currently selected text.

TheEdit Axis... command opens up a dialog that lets you edit parameters for the cur-
rently selected plot axis.

The Synchronizecommand (Windows) links a data window with corresponding plot
windows so that when data points are selected in one window, the corresponding
points will be selected in the other(s).

TheCreate Legendcommand generates a legend displaying the names of plotted
columns, along with a sample of the attributes used to plot the X,Y data pair.

TheCurve Fit... command opens a dialog that allows you to choose parameters for
generating a curve fit data column to an X,Y data pair.
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Format Menu (Power Macintosh)

The Format menu lets you choose fonts and sizes for currently selected text. It also
includes the Style submenu, which lets you apply listed styles to selected text.

+ Plain
Bold *B
ftalic
Underline 30U

Superscript 4
Subscript 3 _

AGaramond

Arial

Arial MTCondensed Light
Arial Narrow

Bodoni MT Ultra Bold
Book Antigqua

Bookman Old Style
Caflisch Script

Century Gothic

Century Schoolbook

\MW\/\/

w

w

rFwvywww

Figure A-5: Format Menu
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Macros Menu

Create Macro...
Edit Macros...

Ofg

1 importmacro
215753_tst_macro

3753 _txt_plat]_macro
4 MakeE zampleData

5 MakeE xamplzPlat

Figure A-6: Macros Menu

The Create Macro...command prompts for a macro name and saves a macro based
on the characteristics of the current window.

TheEdit Macros... command opens a dialog that allows you to create a new macro,
or edit, rename, delete, import, and export existing macros.

Additional items on the Macros menu represent the list of currently saved macros.
Selecting one of them executes the stored macro.

Some example macros, MakeExampleData and MakeExamplePlot, are provided to
demonstrate how macros work.
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Windows Menu

The Windows menu is used to arrange and switch between windows.

Windows
Tile
LCazcade
Arrange lcons

1 Sprngfld_tst
v 2 Spingfld_t=t.imagel
3 Sprngfld_tst. contourd

Figure A-7: Windows menu

TheHide Window/Show Window command (Power Macintosh) is used to hide and
re-display windows.

TheTile command (Windows) resizes and arranges the open windows side by side.

The Cascadecommand (Windows) resizes and arranges the open windows so that
each title bar is visible.

TheArrange lcons command (Windows) aligns all icons in a row near the bottom of
the window.

Below the divider, the Windows menu also lists all windows that are currently open,
including those that have been iconified in Windows. In Power Macintosh, hidden
windows and theintitled.notebook are also displayed in this menu in italicized type.
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Help Menu

Macro Language Reference. .

About Plat...

Figure A-8: Help Menu

Windows

TheMacro Language Reference. starts the on-line reference to the macro lan-
guage.

TheAbout Plot... command gives information on Plot, including the version number
and copyright information (Note: in Power Macintosh, this command is available
from the Apple menu.

Power Macintosh

The Help menu provides information on how to use Balloon Help and lets you turn
this feature on and off.
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Startup Macros and
Preferences

Plots default settings can be changed by creating a macro naragdp_Macro

This macro will automatically be executed each time Plot is started. The startup
macro lets you set variables, perform calculations and use the macro subroutines just
as you would in any other macro. See Chapters 14 and 15 for more information on
creating macros.

Preferences, available only in Plot for Windows, are a collection of settings that spec-
ify the default behavior of Plot.
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Creating a Startup Macro

To create a startup macro in Windows, sefedit Macro from the Macros menu. In
the Edit Macros dialog, choodiew. TypeStartup_Macro  as the name of the
macro and choogeK. In the blank window that appears, enter any of the macro
expressions described in Chapter 15. To save the macro, ddKose

To create a startup macro in Power Macintosh, enter it into an empty notebook, then
selectCreate Macro from the Macros menu. NameStartup_Macro . The Mac-
ros menu will be updated to include the newly created macro.

Example 1: Plot Size

This Startup_Macro  sets the initial plot size at 400 x 400 points.

image_h =400
image_v = 400

Example 2: Setting Data Window Attributes
This Startup_Macro  sets initial characteristics for data windows. It sets type size

to 10 points, font to Arial, and column width to six characters.

pref_textsize=10
pref_textfont="Arial"
pref_columnwidth=6

Example 3: Setting Default Print Options (Windows)
This example sets initial printer and print options. It sets the top page margin, and
disables page outline printing.
print_margintop=.5
print_marginbottom=.5
print_marginleft=.5

print_marginright=.5
pref_printoutline=0

Example 4. Setting Default Directories (Windows)

This macro sets initial directories for opening and saving files.

call setdirectory("C:\Plot\rawdata")
call setsavedirectory("C:\Plot\dataout")
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Preferences... Command (Windows)

The Preferences..command can be used to set variables that determine the initial
appearance of new plots and windows. Advanced users can set additional variables
by creating a special macro, nantdrtup_Macro , which is executed automati-
cally each time Plot is started.

To open the Preferences Settings dialog, s@eferences..from the Edit menu.

Preferences Settings E
* s
* Plot Version 1.3
* Preferences macro Cancel
*

* Program defaults

" Factory Defaults

axis_auto = true
ax:?.s_autospacing = true Last Saved
axis_automirmax = true
axis_autoprintformat = true
axis_gridlines = false
axis_labelinterval = §
axiz_labelspacing = 0.25
axis majorlength = & ™ Save Seftings
axizs_majorticks = 1

axizs_majorwidth = 1

axiz_minorlength = 4

axizs_minorticks = Z _ILI
| 2

Import...

EETET)|
[ |
|

Figure B-1: Preferences Settings Dialog

This dialog consists of a text editing area which lists preference settings. When the
dialog first appears, the values shown reflect the current state of the preference set-
tings in Plot. Note that these settings may change during your use of the program.

Using the text editing area and the various options in this dialog, you may modify the
current settings within the program and, optionally, save those settings to disk for
future sessions. The options in this dialog are discussed below.

Factory Defaults

Choosédractory Defaultsto restore all preferences to the default settings that were
shipped with Plot. Remember to mark tBave Settingsheckbox if you want to use
the factory settings for future sessions.
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Last Saved
Click this button to reset all the current settings to the last settings you saved.
Import

Click this button to bring up the Import Preference dialog.

If this box is checked at the time you cliOK, the settings shown in the dialog will
be saved on disk, and will be active the next time you use Plot as well.
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About the HDF
Libraries

HDF is an extensible, binary, public domain file format specification for storing data
and images. All Fortner Software products use HDF as their primary data storage for-
mat. HDF files can store floating point data, scaling information, color images, text,
and other items. HDF originated at the National Center for Supercomputing Applica-
tions (NCSA) at the University of Illinois at Urbana-Champaign, where it was devel-
oped as a solution to the problem of sharing data among all of their different
computers.

NCSA maintains and distributes a public domain software library for reading and
writing HDF format files. The libraries are available on a variety of computers
including Macintosh, Windows, Sun, VAX, Silicon Graphics, and Cray UNICOS.
The software is written in C with both Fortran and C interfaces supported for making
calls to the HDF libraries.

Source code and documentation for the HDF storage routines is available from the
National Center for Supercomputing Applications (NCSA) at the University of Illi-
nois. The libraries and documentation can be obtained from NCSA's HDF home page
athttp://hdf.ncsa.uiuc.edu
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Scientific Data Groups and Vsets

The most important HDF storage format supported by Plot is the Vertex Set (Vset)
format. Columns of data are stored in VSETs where columns may represent x-loca-
tion, y-location, density, temperature, etc. Plot reads and writes column data stored as
VSET groups, also known as Vgroups. You may use the HDF Vset calling interface
to write column data directly into HDF files to be read by Plot.

HDF is most commonly used for storing N-dimensional arrays of scientific data. The
HDF storage type for arrays is the Scientific Data Group, or SDG. When Plot reads
two-dimensional arrays stored in SDGs, each column in the array becomes a column
in the data window. Plot cannot write SDGs.

In addition, Plot reads 2-dimensional arrays from SDG type data. In Plot for Win-
dows, each column in the array becomes a column in the data window.

HDF Web Sites

Additional information about HDF and its application can be found on the World
Wide Web at the following web sites:

» HDFinfo.com: A clearinghouse of HDF format information
http://www.hdfinfo.com/

« NCSA's web page
http://hdf.ncsa.uiuc.edu

* NASA Goddard Space Flight Center (GSFC) page on HDF
http://daac.gsfc.nasa.gov/REFERENCE_DOCS/HDF/gdaac_hdf.html

» Earth Science Enterprise (Mission to Planet Earth) web page:
http://www.hg.nasa.gov/office/mtpe/

» EOS Data Resources web page
http://eospso.gsfc.nasa.gov/eos_homepage/

Other Data Web Sites

The following web sites let you access data other than HDF to be downloaded.

«  TOMS (zipped):
http://daac.gsfc.nasa.gov/CAMPAIGN_DOCS/FTP_SITE/readmes/toms_daily.html

* GOME:
http://daac.gsfc.nasa.gov/ICAMPAIGN_DOCS/FTP_SITE/readmes/gome_daily.html
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« (CZCs:
http://daac.gsfc.nasa.gov/CAMPAIGN_DOCS/OCDST/czcs_readme.html

* SeaWiFS:
http://daac.gsfc.nasa.gov/CAMPAIGN_DOCS/OCDST/OB_main.html

e SSMI:

http://daac.gsfc.nasa.gov/CAMPAIGN_DOCS/hydrology/readme_html/
ssmi_monthly_readme.html

e TRMM:
http://lake.nascom.nasa.gov/DATA/TRMM/

* NSCAT:
ftp://podaac.jpl.nasa.gov/pub/ocean_wind/nscat/

 DTED:

http://164.214.2.59/geospatial/products/DTED/dted.html
http://164.214.2.54/mel/data.html

 SDTS:
http://edcwww.cr.usgs.gov/doc/edchome/ndcdb/ndcdb.html

Note that the SeaWiFS and TRMM sites require you to order the data for a fee. With
the exception of the DTED and SDTS web sites, all data is stored in HDF. The Noe-
sys technical data processing application supports import of DTED and SDTS to
HDF. For more information on the data products that Noesys supports, see the Fort-
ner Software web site at http://www.fortner.com.
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AppleEvents

In this appendix we describe Plot's support for AppleEvents, which may be used by
AppleScript, Fortran, HyperCard and other programs to send commands to Plot. You
must be running System 7 to use this feature.
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Using AppleEvents to Control Plot

AppleEvents is a Macintosh System 7 feature which allows applications to exchange
data and commands. AppleEvents generated by scripting systems and programming
languages may be used to send macro commands to Plot to be executed. Since most
program features are available through macros, these macro commands can manipu-
late data and create any plots which are available from the menus.

Supported Events

Plot supports the required AppleEvents: Open Application, Open Document, Print
Document, and Quit Application. These give external programs the ability to make
Plot open specific data files or even voluntarily quit. The additional two events which
Plot supports are DoScript and Evaluate. These make it possible to send macro com-
mands to Plot and retrieve variable values.

Note
Required events are in the event class ‘aevt’ and are of type ‘oapp’, ‘odoc’, ‘pdoc’,
and ‘quit’. The other two events are in class ‘misc’ and are of type ‘dosc’ and ‘eval’.
DoScript accepts a handle to a script of commands to be executed as notebook com-
mands. Each command is separated by a hard return character. Evaluate accepts a
variable name and returns a string with the value of that variable.

HyperCard Example

Claris HyperCard (version 2.1 and later) supports the send command, which lets you
send and execute Plot commands. For example, the following send command will
create a column of 50 numbers, assuming that Plot is already running and has a data
window open. Internally HyperCard generates a DoScript AppleEvent.

send "x = series(50)" to program "Plot"

Note
If you do not have a name assigned to your Macintosh under System 7, the send
command will not be able to find Plot. Use the Sharing Setup control panel to
assign a name to your Macintosh.
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To retrieve results and variable values from Plot, HyperCard supports the request
command. For example, the following commands perform a simple calculation and
retrieve the result from Plot. Note that any variable value from Plot's variable storage
may be requested. For the request command, HyperCard generates an Evaluate
AppleEvent.

send "q = 2+2" to program "Plot"
request "q" from program "Plot"

Suppressing User Interaction

To suppress user interaction when sending macro commands, set the
user_interactive flag to false. To set it from an external script, send the fol-
lowing:

user_interactive=false
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