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1 What is LEONARDGraph?

Graph is a LEONARDO Module to generate line series plot from different data
sources. It integrates into the LEONARDO interface extending its visualization
options from 2D data (maps) and 3D data (3Dmaps) towards high-quality line
series charts.

LEONARDO Graph does not have an integrated charting module to create the
diagrams, but uses the GNUPLOT (www.gnuplot.info) software engine to
obtain high-quality outputs. Technically spoken, LEONARDO Graph is an
interactive interface to the GNUPLOT software which facilitates the generation
of plots to a huge extent.

You must not be familiar with GNUPLOT in order to use LEONARDO Graph,
but if you are, you have the possibility to modify all operations using your own
scripting commands by still profiting from the visual interface provided by
LEONARDO.

LEONARDO Graph is designed to work with GNUPLOT Version 4.0 or newer.
The basic GNUPLOT binaries are installed when you install LEONARDO.
However, at any time you can replace them by newer GNUPOLQOT versions as
soon as they become available. The minimum requirement for running
LEONARDO Graph is GNUPLOT Version 4.0
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Figure 1 shows the general data flow architecture of LEONARDO Graph as
used in LEONARDO 3.5.

The program provides the flowing services in the preparation of your diagram:
- Preview of the data file(s) selected

- Interface to define different settings of the chart including the scripts

- Low quality preview of the final GNUPLOT chart

The general approach of LEONARDO Graph is to generate a GNUPLOT
Script based on your settings and data file. This script will then be passed to



the GNUPLOT software, where a graphic file is created (you don’t see
GNUPLOT working... this all happens in a few milliseconds...)

There are two scripts LEONARDO Graph works with:
My Script — which is YOUR script which will be used to create the
final, high quality graphic file, and

Final Script which is generated by LEONARDO and forwarded
GNUPLOT in order to generate the chart.

You will only modify My Script- because this is your working script which will
not be touched by LEONARDO Graph. Making changes in the Final Script
won't have any influence because it is automatically generated by
LEONARDO

Basic steps when creating charts

There are a number of differences between the way LEONARDO Graph works
with data and graphs and how other software, say e.g. Microsoft Excel does it.
The most important of all is that there is a strict separation between data and
visual layout settings. LEONARDO Graph creates scripts for generating
charts out of existing data- it does not allow to modify the data.

When you load a data file into the interface, it is displayed for visual purposes
only, so that you know how the data look like and that you can easily
determine which data is in which row- you cannot edit the data.

After loading the first data file, LEONARDO Graph analyses the structure of
the file and tries to display the names of the columns in an appropriate way.
The way, the files are interpreted is similar to the way GNUPLOT interprets the
files, e.g. in terms of header structure.

If you are using the ENVI-met model, you will find pre-defined filter for the
typical ENVI-met 1D files such as the inflow profile or different kind of
preceptor files.

There are typically 3 steps involved in producing a chart diagram using
LEONARDO Graph, which will be presented next.

1. Step: Compile and preview the diagram

Once you have loaded your data file(s), you need to define the typical
parameters needed to plot a chart diagram (define the x-axis, define which
variables should be plotted).

When you think everything is 0.k, you can use the Preview function to see,
how the chart looks like.

Based on your visual settings, LEONARDO Graph creates a GNUPLOT script
(written into the Final Script window) and passes it to the GNUPLOT program.
GNUPLOT will then (hopefully) create a low-resolution PNG file based on the
script and the data files referred to in the script.

This preview file is then automatically loaded and displayed in the
LEONARDO Graph interface.

2. Step: Assembling My Script



If you think the preview is fine and you like to keep it and produce a high-
resolution file out of it, you need to transfer it to My Script. This is your working
place and LEONARDO Graph will not touch it ! You can either save the
complete plot sequence to My Script (which will create a script sequence more
or less equal to the preview script) or you can add only the plot command to
the script (in case you want to plot multiple charts with one file by keeping the
other settings)

3. Step: Creating the final chart

When My Script is completed, you can create the final high-resolution graphic
file out of it. You can select the output format for the file and the file name in
LEONARDO Graph. After you have pressed the “Make graphic files” button,
you have a fresh high-quality graphic file on your disc!



2 Step-by-Step example

This section illustrates the typical steps when producing a chart diagram with
LEONARDO Graph on a step-by-step basis.

As an example file, we use a 1D inflow profile from ENVI-met. This is a simple
1D text file which plots a number of variables versus the height z.
LEONARDO Graph is able to identify this kind of file and automatically uses
the correct settings. However, we will not use this function here in order to
show all possible steps explicitly.

1. Open the file

Drata file | MyScriptl Final Secript

| Fille1: ID:'\Leonardo'\test.D.ﬁ.T =
|

Flez |<nones :

We select “All other files” as file type, as we do not want to use one of the pre-
defined chart styles. LEONARDO opens the file and tries to interpret the file
structure.

The file we have chosen looks (in extracts) like that:

#ZUVTqgRiKmE Eps ...
0.20 0.9971 0.9971 293.000 7.09768 0.00 0.02 0.1404 0.1052
0.60 1.3379 1.3379 293.000 7.09556 0.00 0.05 0.1471 0.0398

()

If LEONARDO Graph does not identify some pre-defined file structure, the
software assumes that the first line is the comment line holding the names for
the columns. Each column in the datafile is supposed to be separated with
“space” from the other. The comment line is supposed to start with a “#”
forcing GNUPLOT to ignore it in the later process.

Please note, that LEONARDO is only interpreting this files. The creation of the
final graphs will be done by GNUPLOT and therefore they need to follow the
GNUPLOT syntax rules. GNUPLOT can interpret files much more flexible than
LEONARDO does at the moment (for example GNUPLOT allows to define
other column separator that spaces). Even if the file is displayed totally wrong
in LEONARDO, it might still produce correct outputs....

The result of the file parsing process is displayed in the data grid:



2
0.20
0.60
1.00
1.40
1.80
3.00
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1.3165
1.4822
1.5320
1.6782
1.8953
2.0800
21387
2.2863
2.3554
24126
24612
25035
2.5409
25745
2.6043
26327

Y I la [Fi [km =
09805 292925 9.93200 0.00 002 |
12165 | 292911 953692 001 005
1.4822 | 292904 5934233 001 | 0.03
1.5920 | 2925900 921351 -001 011
16782 | 292895 911232 000 014
18959 | 292802 8.85756 004 021
20800 | 292803 SR4306 004 038
21987 | 292880 B.50545 -004 054
22863 | 292078 D.40452 002 070
273654 | 292877 832514 002 | 056
24126 | 292877 825934 001 103
24612 | 292877 B.20474 0.00 119
265035 | 292877 15696 0.02 136
25409 | 292877 811491 004 152
25745 | 292877 8.07738 007 169
26043 | 292878 B.04355 0.03 1.5
2E327 | 292879 B.01276 012

File Type: General D ata file

2. Selecting what to plot and how

2m =
4

For General Data files (which are all files not being known to LEONARDO) it is
assumed that the first column is the independent variable and the other
columns are the dependent variables.

In the lower half of the screen, on the “Data Selection” tab, you can see and
select all plot-able columns/ variables:
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IF #2| Independent Axis: I? Y2 | Sounce: I File 1
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In the “Variable” list box, you select the variable for which you want to see/
change the settings and you chose, if the variable should be plotted in the

chart.

In overview, for each variable you can define weather it should be plotted on
the X1 or on the X2 axis (if Y is set to be the independent axis) and you can
select if Y1 or Y2 should be used as the independent axis. “Style” defines the
way the chart series is plotted and “Smooth” sets the level and method of data
smoothing.

On the left side of the “Data selection” tab, you find the settings for the axis:

Independent axis———

LS [l
bz | cMaone: vI

T E-Auia:

<Mone: "I

iz datestime azis [

optimize labelz

v

Here you define, weather X or Y is the independent axis and which is the
variable (column) used to define the values of the Y1 and (if used) Y2 axis.



If X is selected to be the independent axis, “X” and “Y” are swapped
accordingly.

Let’s now generate a plot which shows the temperature profile (Variable “T” in
the file) plotted against the height (variable “Z” in the file). In this case, “Y” is
the independent axis and the x-Axis is used to plot the data values. (If we do it
the other way round, the chart will be 90° rotated....)

So, we define “Z” as the Y1 axis variable

Independent axis——

[ vy

1 i Iz vI

Y2 [

and select the “T” variable to be plotted
W ariable:

Oz Settings for T Il Hide in data
ES Py Aiz: I_ #2 | Independent Asis: I_ v2| Source: I File 1
q Style: |—_[<gluba| St %] Smooth: I—_[mma} File2|
[ Ri

4 _pl Skip data: ID__I Irkeryval: |0 j uze for al data| firnd irterval |

The basic settings are ok: The “T” variable is plotted using the X1 versus the
Y1 axis. As we have loaded only one file into LEONARDO Graph at the
moment, there is only one option for the source file.

The plotting style “global default” says that this series will be plotted using the
default settings for line styles from the “Global Options” tab. We will select the
line style “lines with points” for this variable manually here:

—

Style: | <global default> * I

<global default:
Skip dd lines

impulses
dotz
steps
histeps

3. First preview

This is all for the moment. We can now have a look, how the chart will look like

by pressing . LEONARDO will now generate a (temporary)
script out of your settings, call GNUPLOT and then, after GNUPLOT has
generated a low-resolution preview file, load it and preview it (this is the older
GlIF-based version):
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You can control, how the script looks like by selecting the “Final Script” tab:

Data fiIeI MyScript - Final Seript |

zet terminal oif

zet output "D /Leonardosbindtemp_picetmp. gif!
cd "D:/Leonardo”

# Enable/dizable second =y ams, Labels -
zet nowtics

zet noy2tics

zet slabel 1"

zet ylabel 1"

zet w2label "

zet y2label "

zet noxzeroaxis

zeh noyYZEraris

zel noxZzeroanis

zet noy2zeroanis

zet autozcale x

zet autozcale v

zet nologzcale syx2y2

# Global linestyle -

zet data style lines

# Settingz key [legend] ---------

zet key left top

H Start plob --eeeeeeee

pl-t” Anftasnt " with linegpoint

This script is automatically generated by LEONARDO Graph and passed to
GNUPLOT. It is a fully functional GNUPLOT script and you can copy it and
paste it into the GNUPLOT GUI.

If problems happen and GNUPLOT does not produce an output, copying this
script into GNUPLOT and start it from there is a good way to find the problem
in the script. Unfortunately, the way LEONARDO interacts with GNUPLOT
does not provide the option to receive error messages from GNUPLOT. The
only thing LEONARDO realizes is, that no output file has been generated,
hence an error will have occurred.

4. Fine-tuning

At this point, there are now a million ways how to optimize your diagram.
A few ideas are given here:



- Rename the chart series
By default, the names for the series are taken from the first line of the
data file. If you don't like e.g. just “T”, use the rename button, to
rename the column:

Enter new name for variable s il
T
ITemperature
| Rename J | ok | Cancel
= [

- Enable the key/ legend

A proper chart provides a key or legend. Go to the “Global Options” tab
to organize the legend for the diagram:

D'ata Selection  Global Options |.-'-‘«Hi$ I Libraryl

Default style for data graph: Ilines 'I

eyt Legend Border

Fasition: Iright-l:u:uttum "l ¥ battom
. v left
Title: IThe atrnozphere [ top

[ Shov frame ¥ right

Here you can set the title and the position of the chart key and define, if
a frame should be plotted.

- Label and modify axis

Using the “Axis” tab, you can define all required settings for proper axis
labeling and properties:

Data Selectionl Global Options ~ Axis |Liblar_l,l|

—Agiz Setting:

K1 Title: |Temperature [K] Type: IIinear j [T Autoscale min: | 2925 max [2935 [ Show zero axis
K2 Tie Ixz T IIinear j ¥ Autgzcale  min: mna: [~ Show zero axis
Y1 Tile: [Height im] Top=: [log (10) =] @ Autoscale min = [ Show zero csis
Y2 Title: |Y2 Type: Ilinear 'I W' futoscale  min: 3k: W Sz et

For each of the 4 axis, you can define the “Title” as well as the range
and type of axis.

“Autoscale” will fit the axis to the existing data range. Disable this
function if you wish to set your own interval. “Show zero axis” will draw
a dotted axis through the plot at the position where e.g. X1=0 if you
select the X1 zero axis.

5. Making the settings permanent in My Script

So far, you have only used the “Preview” button to see the effects of changes
on the chart. However, in order to make high-quality charts, you need to save
your settings by transferring them into My Script.

If the chart display seems to be ok, press Add entire sectian | 1, generate the script
for this chart in the “My Script” window.

All the information you have entered into the visual interface is now stored as
a GNUPLOT script in the “My Script” window:



Datafile MyScript | Final Script

$/ER

cd $0ATADIR

# Enable/dizable second =4y axiz, Labels ----------
zet nostics

zet noy2tics

zet wlabel "Temperature [

zet ylabel "Height [m)"

zet w2label ™

zet y2labe
zet NoXZeroaxis

zet noyzeroaris

zet NOXZZErnaxiz

zet noyZzeroaris

zet wrange [292.50:293.50]

zet autogzcale p

zet nologzoale wZys

zet logzcale

zet lagacale »

# Global linestyle -----w-e---

zet data style linesz

# Settings key [legend] -

zet key right bottom title "'The atmosphers"

H Start plob ----eeeeee

plot $DATAFILE uszing 4:1 title "Termperature "' with linespaints

This process is in principle the same as using the “Preview” button, but there
are some substantial differences:
e the “My Script” script is not a ready-to run GNUPLOT script. It uses
LEONARDO internal variables that are not understood by GNUPLOT.
e the “My Script” script will not be erased if you proceed with your work.
You can modify it by editing the script inside the window and those
changes will be save from any other activities

To preview “My Script’ you need to press the _FeewMsSert | 1y on rather than
the normal “Preview” button.

doing so, LEONARDO will take the “My Script” data, replace the internal
variables by absolute references and save it in “Final Script”. Then the same
process as before takes place.

6. Managing scripts

There are two ways how to save your work in “My Script” for later use:
a) you can copy & paste it into some larger text file and save this file or,
b) you can use the “Library” functions supplied by LEONARDO Graph.

Drata Selectianl Global Dptiansl Lz Library I

Storing this scnpk Getting scripts fram libran

Script name: |F'I-:ntT Save | Categony: |vemcal plats Mevw MyScript |

Description: IF'Iu:uts ternperature of atrmosphers Seripts: Add ta MyScript I
Category: I\-"ertical plats j

Select existing category or t_l,ui%in new one Description: Plots: termperature of atmozpheres

The “Library” tab supplies both actions required for script managing: saving
scripts into the library and getting scripts out of the library.

All references in the scripts are relative. For example, if you have plotted a
diagram based on the data file “ABC.DAT” and save the script, the filename is
not stored.

If you open the script the next time, but this time you have a data file called
“123.DAT” open, the script will be run for this file.



Saving the script to the library

First, you have to give your script a name .

All scripts are saved as normal text files with the extension “.esc” in the
subfolder \scriptlib of the LEONARDO application directory.

To identify the script, you can enter a description saying what this script
does.

In order to sort different sorts of scripts, you can assign a category, to which
this script belongs. You can either select a category out of existing categories
or type in a new category. (The list of existing categories is compiled based on
the scripts found in the \scriptlib folder and the categories they use)

Getting a script from the library

To get a script from the library, you select a matching category and then select
the script you want to have.

Then, you have two options:

_ NewMySciint | \yill delete (1) the “My Script” window and insert the
selected script as a new script.

_AddtoMySeint | |oqyes your actual “My Script” untouched and will
append the selected script to it.

7. Creating high-quality outputs

One of the main aims of LEONARDO is to provide high-quality graphic outputs
that can be used for publications.

In order to create a high-quality output of your actual chart, you have to do two
things:

First, make sure that “My Script” holds the script for the charts as you like it to
be (pressing “Preview My Script” will produce a preview version of what you
will get).

Then, go to the “Global Options” tab and select the flename and the file format
for your output file.

MHame of Outputfile: It'3""'lj_*E't""":'sl:'he"iEI:'S 2

Format: I Enhanced PS

Simple PS5 [ pz)
GIF
Extract PMNG

The file formats available in LEONARDO are the basic file formats provided by
GNUPLOT. They should serve almost all needs. By default, for traditional
publications the Enhanced PS format (eps) should be used. For web sites, GIF
and PNG are also fine.

You can select if the output file should be in “Color” or “Monochorme”, for the
GIF format, “Grayscale” is also supported.

Finally, press _Make gisphicsfie 15 ganerate the output file..



The output file is not displayed in LEONARDO Graph. Depending on the
format, you need additional programs to display the file. For example,
GhostScript is recommended for previewing eps and ps files:

[ =151
File Edit Options Yiew Orientation Media Help
EEREECRIDC [y (== -
10000 T T T
1000 B
100 | E
iE
LE
i
F]
1 T
: 10 B
s i
The atmosphere
o ) ‘ ) ‘ Temperaiure T
2028 282.8 283 283.2 2834
N .4 o1 =1 (8= L :
4| | _"_I

(Please that the point symbols between the PNG preview and the final
Postscript file are not the same. GhostScript comes along with an example file
showing the different Postscript symbols and their associated index)

8. Working with two axis

If more than one variable should be displayed, it can be useful to use more
than one dependent or even more than one independent axis for proper
display.

For example, if we wish to display the humidity of the atmosphere (variable
“Q”) at the same time with the temperature, we need to use the second X axis
(X2) for a proper display.

To select the axis, go to the “Data Selection” tab and click on the variable “q™:

W ariable: —
[z Settings for g [l Hide in data sheet
E {'} Py Axis: hdependert dxis: m Y2| Source: I File 1

_Tem eraturs Style: Smooth: |<n|:|ne> "I _IFiIeE
I Ri

4| | _pl Sl<i|:n:|ata:||:I ﬂ Inkerseal: (0 ﬁ uze for all data| findintewall

In the settings section, select now “X2” as “My Axis” for q.

Then repeat the steps already introduced to label and scale the axis and so
on.

The results might then look like this (eps-Version):



Humidity (g/kg)

7 75 8 85 g 95 1 |
10000 T T T T T T T :
1000 - b
: 100 | .
PE
P E
=1
]
H x
H 10 | -
1 _
The atmosphere
Temperature —+=
01 1 1 1 1 1

The same concept applies if a second independent axis (Y2 in this case)
should be used.

You can disable axis by using the “Borders” option on the “Global Options”
tab.

9. Working with two files

The second feature which is often required is to compare the state of a
variable in different files. LEONARDO directly supports the usage of two data
files in the visual interface. However, this function only works if these two files
have exactly the same format. If your variable is in column 3 in data file 1 and
in column 5 in data file 2, it will not work (in this case, you need to edit My
Script manually in order to point GNUPLOT towards the correct column (see
also Step 10 in this manual).

Let’s continue with the example above, but add a second data file to the chart:



Data file I M_l,lSu:riptl Final Script

File 1: ID:\LeunardD\test.dat
m:ue 2 ID:hLeunardD\testE.D.ﬁ.T

z T Y |1 la |Ri [Km
0.20 0.9971 293000 7.09763 0.00 002 |
0E0 | 13379 13379 293000 709556 000 005
1,00 | 15051 15061 293000 7.09451 0.00  0.08
1.40 | 16177 16177 293000 7.093%1 000 012
180 | 17054 17054 293000 7.09326 000 014
200 | 19262 19768 293000 709188 000 | 022
500 | 21143 21143 293000 7.09071 0.00  0.38
700 | 22383 22353 293000 7.08995 000 054
900 | 23245 23745 293000 7.08939 000 071
1100 | 23951 23951 293000 7.08834 000 087
1200 | 24535 24535 293000 7.08857 0.00  1.04
1500 | 25071 | 25031 293000 7.08826 0.00  1.21
17.00 | 25453 25463 293000 7.08793 0.00  1.37
1900 | 25094F 25846 293000 7.08774 000 154
21.00_ | 25183 26189 293000 7.08752 0.00  1.70
2300 | 26499 26493 293000 7.08732 0.00  1.87
2500 | 26784 26784 293000 7.08714 000 204
2700 | 27045 27045 293000 708697 000 | 220
2900 | 27288 27288 293000 7.08682 0.00 236
2100 | 27514 27514 293000 7.08667 0.00 253

23 nn DITFIE | DTTIE L I 000 T NSRRI 000 2 EQ_ILI
4 I I 4

File Type: General Data file

You can switch in the display between both data files by pressing the buttons
labelled “File 17 and “File 2”.

For both variables, “T” and “q” you now have to select “File 2” in the
properties selection:

Yariabl

I:T"Za = Settings for Temperature IEELE W Hide in data shest
E .5 by Az I; 2| Independent Axis: m Y2| Saurce: | Filed
uiu:llt_l,l Style: Ilinespoints "I Smooth; |<n0ne> "I File 2&

I Ri

_yl Ski|:n:|ata:||:I ﬂ Intereal: IEI ﬂ use far alldatal findintervall

|i _

Please note, that all other settings, including the label, will now apply to both
plots, for File 1 and for File 2. The recent version of LEONARDO Graph does
not support individual labels for variables coming from different files. If you
wish to use different labels or styles (which would make sense) you need to
edit “My Script”!

After previewing and adjusting the things that need to be adjusted we get the
following preview:
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which is based on this “My Script”:

Datafile MySeript | Final Seript |

$ER

cd $0ATADIR

# Enable/dizable second =4y axiz, Labels -

zet w2tics

zet noy2tics

zet wlabel "Temperature (k)"

zet ylabel "Height [m)"

zet w2label "Humidity [g/kgl"

zet y2label "'

zet noxzZeroaxis

b noOYZEMARE

et nonZzeroadis

zet noyZzeroaxis

zet wrange [292.50:293.50]

zet autozcale v

et autozcale k2

zet nologzcale wedyd

zet lagacale »

zet logacale »

# Global linestylg ----------

zet data style lines

# Settings key [legend] -

zet key right tap title "'The atmosphers"

H Start plob -----eeeeeee

(plot FDATAFILE uzing 4:7 title "'T ernperature™ with linespaointz, i
" yzing 51 axes 521 title “Humidity' with linespoints,

FOATAFILEZ uzing 4:1 title "'T emperature’ with inezpaints,
" yging 1 axes 521 title "Humidity' with inespointz

e,

10. Fine-tuning the script

Continuing fro the example before, we have seen that LEONARDO Graph
does not support different titles for variables coming from different files.
However, looking at the “My Script” script generated by LEONARDO, it is
obvious, that this problem can be solved quickly, even if we do not know
anything about the GNUPLOT scripting language so far.

The final plot command reads:

29:.2




plot $DATAFILE using 4:1 title "Temperature" with linespoints,\

""using 5:1 axes x2y1 title "Humidity" with linespoints,\
$DATAFILE2 using 4:1 title "Temperature" with linespoints,\
""using 5:1 axes x2y1 title "Humidity" with linespoints

Obviously, the first sequence after DATAFILE defines the labels and styles of
the variables coming from the first data file and the sequence after
$DATAFILEZ2 does the same thing for the second data file. The title for the
series is the same for both files, and this needs to be changed.

So we just go into the “My Script” window and modify what is written there
(remember that everything you write there is save from any actions, except
you delete it by yourself):

plot $DATAFILE using 4:1 title "Temperature (file 1)" with linespoints,\
""using 5:1 axes x2y1 title "Humidity (file 1)" with linespoints,\
$DATAFILE2 using 4:1 title "Temperature (file 2)" with linespoints,\

" using 5:1 axes x2y1 title "Humidity (file 2)" with linespoints

Then, after pressing “Preview My Script” or generating a graphic file, we get
(as eps-version):

Humidity {g/ka) :
7 7.5 3 85 9 9.5 10
10000 T T T T T T T :
The atmosphere
Temperature (File 1) —+—
L Temperature (File 2) - -
Humidity (File 2) ~—&-—
1000 —g B
0 *
q *
[ #
; ;
0
100 | i .
E
E
=2
n
T
10 B J
il *
] ¥
; !
i I
1k O * B
! %
3 i
o #*
0.1 | | 1 1 1
25926 252.8 283 293.2 2934
e Temperature K.

When you work with LEONARDO Graph and GNUPLOT, you will discover,
that the click-and-point interfaces are not always the easiest solution.
Sometimes it is much faster and powerful to use some script commands!

Like we have changed the title of the variable series here, you can to the same
with any other command that is supported by GNUPLOT, but not featured as a
visual element in LEONARDO. For example, you can plot variables from more
than 2 files in one diagram by just adding some more lines to the plot
command (but you must name the files explicitly as LEONARDO does only
support the variables $DATAFILE1 and 2). Also, you can fix problems if the
data structures of the files are not the same, e.g. the same variable is in
different columns).

However, modifying the script directly requires (except some obvious things
like the example before) to consult the GNUPLOT manual. GNUPLOT is a
very strong charting engine and LEONARDO Graph does only help in
generating the bottom functionality for a GNUPLOT script.






