
Guide 9 
Version 3.0 

Displaying your data with 
Gsharp 
Gsharp is the main interactive graphics package on the ITS UNIX system. It 
can be used to create 2D and 3D graphs, to generate contour plots and to 
display maps with intricate boundaries. Gsharp is part of the UNIRAS graphics 
suite. 
This Guide will give you information on how to run Gsharp in Durham, to 
create and edit graphs, save and print your results and use Gsharp command 
scripts. 
Before you work through the Guide, you will need to be able to work in a UNIX 
windowing system such as CDE and use basic UNIX. 
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Conventions: 
In this document, the following conventions are used: 
• A typewriter font is used for what you see on the screen. 
• A bold typewriter font is used to represent the actual characters you type at 

the keyboard. 
• A slanted typewriter font is used for items such as filenames which you should 

replace with particular instances. 
• A bold font is used to indicate named keys on the keyboard, for example, 

Esc and Enter, represent the keys marked Esc and Enter, respectively. 
• A bold font is also used where a technical term or command name is used in 

the text. 
• Where two keys are separated by a forward slash (as in Ctrl/B, for example), 

press and hold down the first key (Ctrl), tap the second (B), and then release 
the first key. 
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1 Introduction 
Gsharp is the main interactive graphics package on the ITS UNIX system. 
You can use Gsharp to create 2D graphs and charts, contour plots and 3D 
surfaces. The data you display can be from a file or typed directly into 
Gsharp.  

Gsharp is part of the UNIRAS graphics suite, which also contains a 
graphics scripting language and a set of Fortran and C subroutine libraries.  
Gsharp replaces a previous set of Uniras programs called unigraph, 
unimap, uniedit and upm. If you need to use the flowchart and drawing 
functions that were available in uniedit, please consider using xfig on UNIX 
(see Infosheet 79: xfig a drawing package) or Microsoft Word or Powerpoint 
on a PC; the uniedit functions are not available in Gsharp.  

This guide is written as a tutorial. As you work through it, you will create a 
number of small files, so log into your ITS UNIX account now and create a 
directory in which these files will be stored: 

cd 
mkdir Gsharp 

The tutorial uses a number of example datasets, which you should copy 
now to your Gsharp directory using the UNIX command: 

cp /users/courses/Gsharp/*.dat ~/Gsharp 

2 How to run Gsharp 
In order to run Gsharp, you need to be working in a UNIX windows 
environment, such as CDE, OpenWindows or Motif. There are two ways of 
accessing Gsharp: 

2.1 From the common desktop environment (CDE) 
CDE is the windowing environment run on ITS UNIX workstations. You will 
also work in CDE if you log into your UNIX account from a PC using the 
'CDE - cdehost' icon. 

1 In CDE, click on the up-arrow above the Applications Manager icon 
on the front panel.  

(The CDE front panel and icons are described in Guide 1: An introduction 
to UNIX.) 

2 Select Gsharp from the pop-up menu. 

The menu will disappear and the Gsharp window will appear on your 
screen. An initial Gsharp banner will be displayed while Gsharp is being 
loaded. 

2.2 Using uniras.init 
If you are working at a workstation which runs a different UNIX window 
system, run Gsharp as follows: 
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1 In a window showing your local workstation’s prompt, type: 
xhost  +yyyyy 

where yyyyy is the name of the time-sharing computer on which you will run 
Gsharp (e.g. altair). This allows the time-sharing computer to display 
windows on your workstation. 

2 Login to the time-sharing computer: 
rlogin altair 

3 When you have logged in, make sure that your DISPLAY 
environment variable on the time-sharing computer is set correctly, 
by typing 

setenv DISPLAY xxxxx:0.0 

where xxxxx is the name of your workstation. (You can find out this name 
by typing fromwhere.) 

4 Now create a new window in which the command Gsharp is 
understood. Type: 

uniras.init 

The window will be created as an icon with the title UNIRAS 7v0 xwin 
environment - xterm. 

5 Maximise the window and then enter the command to run Gsharp: 
Gsharp & 

The Gsharp window will appear on your screen. An initial Gsharp banner 
will be displayed while Gsharp is being loaded. 



3 Finding your way around the Gsharp window 3 Finding your way around the Gsharp window 

 

The main Gsharp window consists of: 

Menu bar 

Command toolbar 

Canvas 

Object toolbar 

Status bar 

Command area 

Message area 

• The canvas 
• The menu bar 
• The command toolbar 
• The object toolbar 
• The status bar 
• The command area 
• The message area 

3.1 The canvas 
This is the space in which you will create your graphics. When you first 
enter Gsharp, this area will be blank. In the example above, it contains four 
graphs on a black background.  
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3.2 The menu bar 
The menus on this bar allow you to create and edit graphs, save your work 
and print graphics. 

Clicking on a menu will reveal the contents of the menu. The Help menu is 
located on the right hand side of this bar. 

3.3 The command toolbar 
The items on the toolbar provide quick access to a number of the most 
useful commands. To see a description of the command associated with a 
toolbar button, position the pointer over the toolbar (do not press the mouse 
button) until a text box appears. 

3.4 The object toolbar 
The object toolbar, below the canvas, provides an easy way to insert items 
such as graphs, notes and arrows. 

3.5 The status bar 
The status bar usually contains the name of the object that is currently 
selected. In the example above, the overall page is selected. 

3.6 The command area 
If you wish to use Gsharp commands instead of the menus or buttons, type 
the commands directly into this area. 

3.7 The message area 
Gsharp places messages in this area. In the example above, Gsharp warns 
that only the first 30 entries in a dataset have been included in the pie 
chart. 

4 Importing data 
The first step towards producing a display is to enter your data into Gsharp. 
To create your first graph, use the example file first.dat, which contains an 
imaginary study of coffee consumption through the day. You should already 
have copied the file to your Gsharp directory, following the instructions on 
page 1 of this guide. 

1 View the data file with the UNIX more command: 
more Gsharp/first.dat 

This type of data file is known in Gsharp as a report. A report contains 
simple columns of numbers that form the basis of your graph. Gsharp can 
read this type of file very easily.  

2 Return to your Gsharp window and select File | Open... 
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The file selection window will appear. The default is to import a Report file 
with a name ending in *.dat.  

3 Use the mouse to select your Gsharp directory from the left-hand 
panel (double-click) so that the file first.dat is shown in the panel on 
the right. 

4 Click on the file name first.dat and then on OK. 

Gsharp will read the report and store the two columns as datasets T1 and 
T2. When you create a graph from these data, you will use T1 for x and T2 
for y. 

Gsharp is also able to import data from text files with more complex formats 
and from binary files, or you can enter data by hand. For more details, see 
sections 8 and 9 on using the data manager and displaying map data, or 
consult chapter 2 of the Gsharp User’s Guide. 

5 Creating a simple graph 
Now that your data have been entered, you are ready to create a graph: 

1 From the menu bar, click on Create | Graph... so that the graph 
editor appears. 

2 Click on the Graph Type panel and select Line. 

A tick appears on the left of the window to show that you have changed the 
Graph Type entry. 

The hand symbols in the editor point at boxes where you must choose an 
option or enter a value. The remaining boxes are for other, optional 
parameters, which you may wish to use for future graphs. 

3 Enter your x-coordinates into X Data: delete the word Undef and 
replace it with T1. 

4 Enter T2 into Y data in the same way. 

Tip: click on the button to the right of the X Data or Y Data box to see a list 
of datasets that are appropriate for these fields. 

5 Enter the graph name April. 

6 Click on OK. 

The graph editor will disappear and your graph will be drawn on the Gsharp 
canvas: 



 

6 Improving the style of your graph 
The graph you have produced has a very simple style, without data point 
markers, axis labels or a title.  

This section explains how to add features that make it more informative and 
attractive. 

6.1 Understanding how Gsharp constructs a page 
Gsharp pages can become complicated as you add more to them, so it is 
useful to understand how Gsharp organises the objects that make up a 
page and which of them controls the properties you want to change. The 
diagram below illustrates how Gsharp graphics objects are related to each 
other. Bold text shows the objects that will be present whenever you create 
a graph like the one above, while dashed lines show optional objects, which 
you may wish to add later.  
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The page is at the top of the object hierarchy and contains all of your 
graphics. 

There can be several viewports in the page, each containing a separate 
plot area. The viewport controls the position of a graph on the page, its 
background colour and, for 3D graphs, the angle from which the graph is 
viewed.  

Every viewport contains a domain. Graphs, notes, arrows and legends are 
all properties of the domain. Axes and the axis ranges are also a property 
of a domain, not of a graph. This allows you to overlay two graphs on the 
same set of axes. 

6.2 The hierarchy browser 
The Gsharp hierarchy browser allows you to see the objects you have 
created and to select them for editing. 

1 Click on the hierarchy browser button in the command toolbar. 

The hierarchy browser will appear. The top of the hierarchy (the page) is 
on the left of the window. When you have made the graph above, the 
hierarchy browser should look like this: 
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To identify an object in the hierarchy, position the pointer over the object’s 
icon (do not click the mouse button) and keep it there until the name of the 
object is shown in a yellow text box. The icon pictures give a clue. 

The selection rules in the hierarchy browser are simple:  

• click on an object once to select it,  
• click twice to edit it. 

These rules also apply in the main canvas.  Alternatively, you can use the 
Edit menu to edit an object. In the canvas, the currently selected object is 
shown by a red, dashed outline.  

Objects are edited in the object editors, such as the graph editor you used 
to create your graph. All the Gsharp object editors have a similar 
appearance, with a row of tabs along the top. Each tab is associated with a 
page of controls. The example below shows the Graph page of the graph 
editor, with the options that are available for a Line graph: 

 

6.3 Adding a legend 
Even though it is not automatically displayed on your page, a legend was 
created when you made your graph and it appears in the hierarchy 
browser. 

1 Double-click on the legend in the hierarchy browser to produce the 
legend editor. 
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2 Click on the Controls tab at the top of the editor to see the controls 
page. 

3 Click on the Object Enabled button so that the legend is turned on. 

4 Click on OK. 

The legend will now be displayed on your graph. You can alter its size, 
position or style with the legend editor. Notice that the graph name you 
entered in the graph editor is used in the legend. 

6.4 Adding data point markers 

1 Double-click on your graph in the hierarchy browser to generate the 
graph editor.  

2 Click on the Markers tab to see the marker controls. 

3 Change the Markers setting from Off to On. 

4 Select a suitable marker symbol. 

5 Click on OK. 
In the canvas, your graph will now contain markers to indicate the locations 
of data points. The red dashed lines around the markers show that the 
graph is selected. These lines will also appear if you select the graph using 
the mouse.  

6.5 Adding axis text 

1 Double-click on xaxis1 in the hierarchy browser to produce the axis 
editor. 

2 Click on the Text tab in the axis editor window. 

3 In the Axis Text box, enter the title Hour of Day. 

4 Click on OK to accept the changes and exit from the editor. 

5 Return to the hierarchy browser and repeat the above steps to add 
the axis text Average consumption (cups) to yaxis1.  

If your axis text is not shown, your overall Gsharp window may be too small 
or you may need to move your viewport away from the edge of the page.  
To move the viewport: 

1 Select the viewport with the mouse or the hierarchy browser. 

An outline box around the viewport will show that it is selected. Small 
squares (called sizing handles) at the corners and on the sides of the 
outline box can be used to resize the viewport. 

2 Position the pointer over the bottom left sizing handle and hold down 
the left mouse button. 

3 When the pointer changes shape, drag the mouse away from the 
edge of the page.  



When you release the mouse button, the viewport and its contents will be 
resized and your axis text should now be displayed. 

6.6 Changing the axis ranges 
Gsharp uses your data to calculate suitable ranges for your display.  The 
ranges are a property of the domain so that all the objects in the domain 
(graphs, axes, etc) have the same ranges.  The ranges can be changed 
using the domain editor. 

1 In the hierarchy browser, double-click on the domain so that the 
domain editor appears.   

2 Check that the Limits tab is at the front. 

3 Change the X Minimum to 0 and the X Maximum to 24. 

4 Click on OK. 

Your X-axis should now extend from 0 to 24. 

6.7 Adding a title 
The title is not taken from the graph name you entered in the graph editor. 
Instead, you must create an overall title for the viewport.  

1 Click on the Title icon in the object toolbar. 

The title editor will appear.  

2 In this editor, enter Coffee consumption in Durham as the Title 
Text and click on OK. 

6.7.1 Setting options for multi-line text, fonts and mathematics 
While some text properties, such as the font size, can be set in the object 
editors, you can also create global settings for fonts, justification and line 
spacing in the Text Option editor. You will also need to use the TextOption 
editor if you want to create a note, label or title with more than one line of 
text, or if you need to use superscripts and subscripts.  

1 From the main Gsharp menu, select Options | Text... to open the 
TextOption editor. 

2 Enter a character in the Newline Character box.  

It is best to choose a character you are unlikely to use elsewhere, e.g. \ 
(backslash).  

3 Then choose the characters that will change your text to superscript 
and subscript (e.g. ^ and _ ).  

These characters can then be used in all the graphics editors, so the text 
line Observed\F(x_1) -x_1^2 would appear in your canvas as: 
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Observed 
F(x1)-x1

2

4 Select any other options you wish to apply to the whole page, and 
then click on OK. 

4 Select any other options you wish to apply to the whole page, and 
then click on OK. 

Note that the only way to create a line with mixed fonts, e.g. f(θ), is to 
superimpose two text lines. You cannot use two fonts in one text entry. 
Note that the only way to create a line with mixed fonts, e.g. f(θ), is to 
superimpose two text lines. You cannot use two fonts in one text entry. 

6.8 Adding notes and arrows 6.8 Adding notes and arrows 
Notes and arrows can be created from the object toolbar.  Notes and arrows can be created from the object toolbar.  

1 Click on the Note icon in the object toolbar. 1 Click on the Note icon in the object toolbar. 

2 A popup window will appear. In it, enter the text Lunchtime 2 A popup window will appear. In it, enter the text Lunchtime 

3 Click on OK. 3 Click on OK. 

Use the mouse to give the note an initial size and position: Use the mouse to give the note an initial size and position: 

4 Position the pointer where you want to place the lower left corner of 
the note. 

4 Position the pointer where you want to place the lower left corner of 
the note. 

5 Hold the mouse button down and drag the mouse a short distance 
upwards and to the right. 

5 Hold the mouse button down and drag the mouse a short distance 
upwards and to the right. 

6 Release the mouse to see the note.  6 Release the mouse to see the note.  

The size of the note may not correspond exactly to the size you dragged 
out with the mouse, but you can edit its size, position and contents in the 
note editor. 

The size of the note may not correspond exactly to the size you dragged 
out with the mouse, but you can edit its size, position and contents in the 
note editor. 

Now create an arrow to link your note to the graph: Now create an arrow to link your note to the graph: 

1 Click on the Arrow icon on the object toolbar. 1 Click on the Arrow icon on the object toolbar. 

2 Move the pointer to the place where you want to place the tail of the 
arrow.  

2 Move the pointer to the place where you want to place the tail of the 
arrow.  

3 Hold the mouse button down and drag the mouse to the place where 
you want to place the head of the arrow. Then release the mouse 
button. 

3 Hold the mouse button down and drag the mouse to the place where 
you want to place the head of the arrow. Then release the mouse 
button. 

The arrow will be shown with an outline box and two sizing handles (red 
boxes). Use these to reposition the ends of the arrow if necessary: 
The arrow will be shown with an outline box and two sizing handles (red 
boxes). Use these to reposition the ends of the arrow if necessary: 

4 Position the pointer over one of the sizing handles and hold the 
mouse button down. Hold the mouse still until the pointer changes to 
an up-arrow and then drag the mouse to a new position. 

4 Position the pointer over one of the sizing handles and hold the 
mouse button down. Hold the mouse still until the pointer changes to 
an up-arrow and then drag the mouse to a new position. 

5 Release the mouse button. 5 Release the mouse button. 

If you have added all the features from this section, your graph may now 
look similar to the one below. 
If you have added all the features from this section, your graph may now 
look similar to the one below. 
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7 Printing graphs 

7.1 Printing to a PostScript file 
By default, Gsharp will print to a monochrome PostScript file called 
gsharp.ps. The file will be in your home directory if you ran Gsharp from 
the CDE icon or, if you used uniras.init, in the directory from which you ran 
Gsharp. 

Note: If you do not have enough space to store the file, Gsharp will display 
an error message. Check your quota with the UNIX command: 

quota -v 

1 To produce a monochrome PostScript file, simply click on File | 
Print or click on the Print icon in the command toolbar. 

2 View your PostScript file by typing the following command in a UNIX 
terminal window: 

ghostview gsharp.ps 

3 Then print the file. To print it on the printer called printername, type 
lp –dprintername gsharp.ps 

7.2 Printing directly to printers, and other print options 
Gsharp can also produce files in colour PostScript, encapsulated 
PostScript, JPEG or TIFF formats and send graphs directly to one of the 
ITS printers.  

Guide 9:  12 Displaying your data with Gsharp



1 Click on File | Print Setup... to produce the Print Setup window.  1 Click on File | Print Setup... to produce the Print Setup window.  

The print setup window allows you to print directly to printers, select the 
format of output, change the name of the PostScript file, switch between 
Portrait and Landscape formats, and specify the size and position of your 
plot on the page. 

The print setup window allows you to print directly to printers, select the 
format of output, change the name of the PostScript file, switch between 
Portrait and Landscape formats, and specify the size and position of your 
plot on the page. 

1 In the Print Setup window, click on the panel labelled Monochrome 
A4 PostScript file (gsharp.ps) to view the printers and formats 
available.  A single click on one of the entries will select it. 

1 In the Print Setup window, click on the panel labelled Monochrome 
A4 PostScript file (gsharp.ps) to view the printers and formats 
available.  A single click on one of the entries will select it. 

2 To print your graph, click on the Print button. 2 To print your graph, click on the Print button. 

3 Exit from the Print Setup window by clicking on OK.  3 Exit from the Print Setup window by clicking on OK.  
Once you have set up your printing options, you can print further pages to 
this destination by selecting Print from the File menu or by clicking on the 
Print icon in the command toolbar. 

Once you have set up your printing options, you can print further pages to 
this destination by selecting Print from the File menu or by clicking on the 
Print icon in the command toolbar. 

8 Using the data manager 8 Using the data manager 
The data manager allows you to view, add to and edit your data in Gsharp, 
perhaps to add new data points or apply a mathematical function.  
The data manager allows you to view, add to and edit your data in Gsharp, 
perhaps to add new data points or apply a mathematical function.  

1 Click on the data manager button to produce the data manager. 1 Click on the data manager button to produce the data manager. 

 

The data manager lists all the datasets you have imported into Gsharp, 
together with the number of data points and the range of data values in 
each dataset. Below this list, a command history area displays the 
commands that have previously been applied to your data. At the bottom of 
the window is an expression command area, which is used together with 
the function browser (the [f(x)] button) to create new datasets or 
manipulate existing datasets. 
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Follow these steps to create a new dataset, given by T3 = T2 / 2 + 
log10(T2): 

1 In the expression command area, type T3=T2/2+ and then click on 
the function browser button. 

The function browser will appear.  

2 Change the function category from All to Mathematical. 

3 Scroll down the list of functions using the mouse and click once on 
log10(). 

In the area below the function list, the partial statement log10(  will appear. 
You now need to enter a parameter for the function: 

4 In the Parameter box, replace Undef with T2 and press Return. 

5 Click on OK to return to the data manager window. 

Your command now reads T3=T2/2+log10(T2)  

6 Complete the command with a semi-colon (;) and press Return. 
The data manager will now list T3 as one of your datasets. 

Note: you can also enter numerical data on the command line, e.g. 

x=(7,10,13,16,19); 
y=(0,2,3,1,0.5); 

8.1 The data editor 
The data editor lets you view and edit individual data points. This is 
especially useful for examining datasets that, like T3, have been created in 
Gsharp and do not exist in a data file. 

1 Click on T3 in the dataset list so that the T3 entry is highlighted. 

2 Click on the Edit button in the data manager’s command toolbar. 

The data editor will be produced and will display the data points that were 
created for T3. Clicking on any data point will select it and allow you to edit 
it.  

Notice that some of the entries for T3 are Undefined: this is because the 
calculation T3=T2/2+log10(T2) failed for the value T2=0. Undefined data 
points are not plotted in graphs. 

3 Press OK when you are satisfied with the data for T3. 

4 Create a graph of T1 and T3 to view T3. 

9 Maps and contour plots 
This section explains how to display data as a 2D contour map. Further 
topics on mapping, such as 3D display, interpolation methods, regions and 
barriers, are described in the Gsharp documentation and online help.  



Before you work through this section, reset Gsharp (use File | Reset All...) 
so that the names of your datasets will be the same as they are below.  
Before you work through this section, reset Gsharp (use File | Reset All...) 
so that the names of your datasets will be the same as they are below.  

9.1 Reading map data 9.1 Reading map data 
The first step towards producing a map is to read in the map data. There 
are many ways in which map data can be stored. The data considered here 
are stored as columns, with each row containing the properties of one 
datapoint, e.g. x (position), y (position), and z (height). For example: 

The first step towards producing a map is to read in the map data. There 
are many ways in which map data can be stored. The data considered here 
are stored as columns, with each row containing the properties of one 
datapoint, e.g. x (position), y (position), and z (height). For example: 

x1  y1  z1 
x2  y2  z2 
x3  y3  z3 
x4  y4  z4 
x5  y5  z5 
etc 

x1  y1  z1 
x2  y2  z2 
x3  y3  z3 
x4  y4  z4 
x5  y5  z5 
etc 

Before you read your data, you need to know whether they are laid out on a 
regular grid or on an irregular grid.  Our first example uses data from a 
regular grid. 

Before you read your data, you need to know whether they are laid out on a 
regular grid or on an irregular grid.  Our first example uses data from a 
regular grid. 

9.2 Data on a regular grid 9.2 Data on a regular grid 
In a regular grid, the data points are placed at regular intervals and are 
stored in sequence, like this: 
In a regular grid, the data points are placed at regular intervals and are 
stored in sequence, like this: 

2 3 

4 5 6 

7 8 9 

z1 z2 z3 

z4 z5 z6 

z7 z8 z9

x 

y 

1 One of the files you copied into your Gsharp directory at the 
beginning of this guide is an example data file called map1.dat.  
View the file with the UNIX more command: 

1 One of the files you copied into your Gsharp directory at the 
beginning of this guide is an example data file called map1.dat.  
View the file with the UNIX more command: 

more Gsharp/map1.dat more Gsharp/map1.dat 

2 Return to your Gsharp window and select File | Open... from the 
main Gsharp menu. 

2 Return to your Gsharp window and select File | Open... from the 
main Gsharp menu. 

There are two ways to read a regular grid.  If you want to produce a fully 
annotated graph, then: 
There are two ways to read a regular grid.  If you want to produce a fully 
annotated graph, then: 

3 Read the file as a Report. 3 Read the file as a Report. 

4 Open the data manager. 4 Open the data manager. 

5 Your 100-element dataset for the heights needs to be re-shaped into 
a 10 by 10 grid.  In the data manager’s command area, type: 

5 Your 100-element dataset for the heights needs to be re-shaped into 
a 10 by 10 grid.  In the data manager’s command area, type: 

height = reshape(T3,10,10,1) height = reshape(T3,10,10,1) 
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6 To match the re-shaped data, you also need to create two new 10-
point datasets for x and y.  To generate datasets with the same 
ranges as the originals, type the following in the command area: 

xrange = range(T1,10) 

yrange = range(T2,10) 

7 Use the data manager to check that height has the correct 
orientation and dimensions and that xrange and yrange match the 
ranges of T1 and T2. 

If you do not want to display the axis ranges on your final graph, there is a 
quicker way to enter the data for just height: 

1 In the file selection window, change the File Type to ASCII. 
The ASCII file reader is more flexible than the Report reader. It allows you 
to read the height data from the file straight into a 2D grid. 

2 Click on the three dots to the right of the word ASCII.  

The ASCII Options window will appear.  Set the following options in it: 

3 You need to read the ‘z’ data, so choose a start column of 9. 

Note: the start and end columns refer to the distance between your data 
column and the beginning of the line in the file (9 characters), not the 
number of the column.  

4 Give the dataset the name height. 

5 Read the data into 10 rows and 10 columns. 

6 Change the file layout to Vertical. 

7 Click on OK. 

8 Select map1.dat in the File selection window, then click on OK. 

9 Use the data manager to check the contents of height.  

10 Minimise the data manager or select File | Close to exit from it. 

Once you have read in the data from map1.dat, follow the instructions in 
section 9.4 to display the map. 



9.3 Data on an irregular grid 9.3 Data on an irregular grid 
Data with irregular spacings between the data points are said to form an 
irregular grid.  
Data with irregular spacings between the data points are said to form an 
irregular grid.  
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1 One of the files you copied into your Gsharp directory at the 
beginning of this guide is an example data file called map2.dat.  
View the file with the UNIX more command: 

1 One of the files you copied into your Gsharp directory at the 
beginning of this guide is an example data file called map2.dat.  
View the file with the UNIX more command: 

more Gsharp/map2.dat more Gsharp/map2.dat 

These data are easy to read into Gsharp, but you must create a regular 2D 
grid from them before you can display a map. 
These data are easy to read into Gsharp, but you must create a regular 2D 
grid from them before you can display a map. 

2 Return to your Gsharp window and select File | Open... from the 
main Gsharp menu. 

2 Return to your Gsharp window and select File | Open... from the 
main Gsharp menu. 

3 Set the FileType to Report in the file selection window. 3 Set the FileType to Report in the file selection window. 

4 Select your Gsharp directory from the list of directories (double-
click) and then select map2.dat from the list of files. 

4 Select your Gsharp directory from the list of directories (double-
click) and then select map2.dat from the list of files. 

5 Click on OK. 5 Click on OK. 

Now use the data manager to interpolate your data onto a regular 2D grid: Now use the data manager to interpolate your data onto a regular 2D grid: 

6 Click on the data manager icon in the command toolbar. 6 Click on the data manager icon in the command toolbar. 

The three datasets read in from map2.dat will be listed as T1, T2 and T3. 
In map2.dat, these correspond to x-position, y-position and z (height), but 
your own datasets can list x, y and z in any order. 

The three datasets read in from map2.dat will be listed as T1, T2 and T3. 
In map2.dat, these correspond to x-position, y-position and z (height), but 
your own datasets can list x, y and z in any order. 

The first step now is to create two datasets that represent the ranges of x 
and y in your interpolated dataset. 
The first step now is to create two datasets that represent the ranges of x 
and y in your interpolated dataset. 

7 In the command area, type: 7 In the command area, type: 
xrange=range(T1,20) xrange=range(T1,20) 

yrange=range(T2,20) yrange=range(T2,20) 

The two datasets xrange and yrange should appear in the list of datasets. The two datasets xrange and yrange should appear in the list of datasets. 

8 Next, click on the Interpolate button at the top of the data manager 
to view the menu of interpolation options. 

8 Next, click on the Interpolate button at the top of the data manager 
to view the menu of interpolation options. 

The two options suitable for converting a list of datapoints to a regular 2D 
grid are bivariate and bilinear.  
The two options suitable for converting a list of datapoints to a regular 2D 
grid are bivariate and bilinear.  
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9 For this example, choose bivariate. 

The Bivariate Editor will appear. Use it to set up your interpolation: 

10 Choose height as the Output Dataset. This is the name of the 2D 
dataset you will produce. 

11 Enter T1 for X Data. 

12 Enter T2 for Y Data. 

13 Enter T3 for Z Data. 

The X and Y Grid definitions select the number of points that will make up 
your output dataset. The default is a square grid of 33 by 33 points.  

14 Change the Grid Definitions to produce a grid of 20 by 20 points to 
match xrange and yrange. 

15 Click on OK to perform the interpolation and return to the data 
manager. 

The dataset height should now be listed with your original datasets. Check 
that it has 20 by 20 points and that the range of data values is close to the 
range of values in T3. 

16 Minimise the data manager or select File | Close to exit from it. 

Once irregular data have been interpolated onto a regular grid, they can be 
displayed in exactly the same way as regular data. Follow the instructions 
in section 9.4 to display your map. 

9.4 Displaying map data 
You can now create your map: 

1 Select Create | Graph... from the main Gsharp menu. 

2 Choose a Graph Type of 2D Contour. 

3 Enter xrange as the X Data and yrange as the Y Data. 

4 Enter height as the Color Data Grid. 

5 Make any other style adjustments you want to include, and then click 
on OK. 

Your contour map will appear on the canvas. 

Make sure that you understand the layout of your graph. The test data files 
test.dat and test2.dat in the directory /users/courses/Gsharp/ are 
provided to help you make sure that Gsharp is displaying your map data in 
the way that you want. Check in particular that: 

• the orientation of the graph is as you want it. Experiment with 
displaying the test data files as 2D and 3D graphs. The orientation of 
3D graphs is controlled by the viewport. 



• under some circumstances, grid data can be transposed (i.e. yx ↔ ) 
when they are read in. You can use the command transpose(z); to 
transpose a 2D dataset z back to its intended layout. 

9.5 Switching contour lines and colours on or off 
The graph editor controls whether your contour plot contains shaded 
contours and/or contour lines. 

1 Use the hierarchy browser or the mouse to produce the graph editor. 

2 Click on the Isolines tab at the top of the graph editor. 

3 To remove the coloured shading from your graph, change the 
Contour shading from On to Off. 

4 To add black contour lines, change the Isolines from Off to 
Unshaded.  

5 To label your contour lines, click on the Labels tab and then change 
the Labels from Off to On without Box. 

6 Click on OK. 

9.6 Setting the colour ranges and intervals 
The contour colours and intervals are most easily set from the domain 
editor. 

1 Use the graph editor to set Contour shading On. 

2 Use the hierarchy browser to produce the domain editor. 

3 Click on the Classes tab. 

4 Click on the Edit... button. 

5 In the Colours and Classes editor, change the Class Type to Limits. 

6 Change the Calculation Mode to Min+Step. 

The boxes for Minimum Limit and Limit Step will now be bold, while the 
other sliding boxes will be faint and inactive.  

7 Set the Minimum Limit to –90. 

8 Set the Limit Step to be 20. 

9 Change the Number of Values to 9. 

10 Click on Apply. 

Notice that the Minimum Limit refers to the first interval between two 
colours, not the lowest limit, and the Number of Values refers only to the 
number of boundaries between the first and last colours – making 10 
colours in total. 
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11 Try some different settings and methods to see how they affect your 
display. Click on Apply instead of OK when you try each setting, so 
that the Colours and Classes editor does not disappear. 

12 Click on OK when you are satisfied with the colours. 

 

10 Error bars and multiple graphs 

10.1 Overlaying a second graph 
Because axes are a property of a domain, it is easy to overlay two or more 
graphs on a single set of axes so that they are scaled in the same way. 

One of the files you copied into your Gsharp directory at the beginning of 
this guide is an example data file called overlay.dat.  The test data consist 
of one column of X data and two columns of Y data. (You do not always 
have to use the same X Data in overlays.) 

1 Return to your Gsharp window and reset Gsharp, using File | Reset 
All... 

2 Read the file overlay.dat as a Report. 

3 Create a line graph, using T1 for the X Data and T2 for the Y Data. 

4 Select the domain from the hierarchy browser, using a single click of 
the mouse so that the domain is selected but the domain editor is 
not produced.  

This step is necessary to ensure that the second graph is created in the 
existing domain and not in a new domain. 

5 From the main menu, select Create | Graph... 
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6 Create your second line graph in the graph editor, using T1 for the X 
Data and T3 for the Y Data.  

To distinguish between the two graphs, use a different line style, different 
colours and/or different data point markers. 

When the second graph is displayed, it will be overlaid on the previous 
graph. The two graphs will be on the same scale because they share a 
single domain. 

Note: if you accidentally create a graph in a new domain, you can correct 
the error in the hierarchy browser. Position the pointer over the new 
domain’s icon and then hold the middle mouse button down while you drag 
the pointer to the other domain. When you release the mouse button, the 
graph will be transferred. 

 

10.2 Displaying error bars 
To display a set of data with error bars, overlay a linebar graph (for the 
error bars) and a scatter chart (the data points). 

You will need four datasets: 

• x-values for the data points 
• y-values for the data points 
• lower y-values for the error bars 
• upper y-values for the error bars 

This example uses the files first.dat, which you used earlier in this guide, 
and errbars.dat. You can also store error bar values in the same file as 
your data points. 

1 Reset Gsharp, using File | Reset All... 
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2 Read the files first.dat and errbars.dat into Gsharp. 

3 Create a scatter graph using T1 for X Data and T2 for Y Data. 

Now add the error bars: 

1 In the hierarchy browser, click once on the domain so that it is 
selected. This step ensures that your error bars will be overlaid on 
the same axes as your data points. 

2 Select Create | Graph... from the main Gsharp menu. 

3 Set the Graph Type to Line Bar. 
Now enter your data: 

1 Enter T1 for the X Data, T4 for the Y Data and T3 for the Y Base 
Data. 

2 Make sure that the Legend Entry button is Off. 

3 Click on OK. 

 

10.3 Displaying multiple graphs on a page. 
Multiple graphs are created in separate viewports. In the example on the 
front cover of this guide, the pale areas behind the four graphs show the 
areas occupied by four viewports. The effect can be achieved by following 
these steps: 

1 In the main menu, select Create | Viewport... 

2 Position the mouse arrow so that it is approximately at the point 
where you want to place the top left corner of your viewport. 
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3 Hold the mouse button down and drag the mouse downwards and to 
the right until the outline box for your viewport has the size and 
shape you want, and then release the mouse button. 

The viewport editor window will appear automatically.  

4 Use this to refine the position and size of your viewport, then click on 
OK. 

5 Use the graph editor to create a graph in this viewport. 

6 Repeat these steps for the remaining viewports. 

A title is a property of an individual viewport and its position is constrained 
by the position of the viewport. This may not be appropriate for pages with 
multiple graphs. For example, the title on the front cover is placed at the 
centre of the four graphs.  

To add a title to a page containing several graphs, create a blank viewport 
that is wide enough to accommodate your title. The top of the viewport 
should be just below your title area. Add a title to this viewport. Remember 
that you can resize or move the viewport with the mouse to adjust your 
result. 

11 Using Gsharp scripts 

11.1 Saving your Gsharp session as a script 
Although printable files save your graphics, you cannot edit them in Gsharp 
later on because they do not store the details of how your graphics were 
created. If you also save your Gsharp session as a GSL (Gsharp Scripting 
Language) file, you will have a record of the commands you entered and 
the graphics you created, so that you can re-create the session later and 
continue working on your graphics. 

1 Click on File | Save... to produce the Save dialogue window. 

2 Change the File Type from Report to GSL Script. 

3 Click on the three dots to the right of the words ‘GSL Script’. 

4 Check that Include Data Statements is set to On.   

5 Click on OK to return to the File Save window. 

6 Use the mouse to select your Gsharp directory and then type 
first.gsl into the File Name panel.  

All GSL files should normally have names that end in .gsl 

7 Click on OK. 

11.2 Running an existing script 
First reset Gsharp to remove any existing graphics and data, so that there 
are no naming conflicts between the graphics already on your page and the 
ones that will be created by your script: 



1 From the main Gsharp menu, select File | Reset All...  and confirm 
that you want to reset Gsharp. 

1 From the main Gsharp menu, select File | Reset All...  and confirm 
that you want to reset Gsharp. 

2 Return to the main Gsharp menu and select File | Open... 2 Return to the main Gsharp menu and select File | Open... 

3 Change the File Type to GSL Script. 3 Change the File Type to GSL Script. 

4 Use the mouse to navigate to your Gsharp directory and double-click 
on it to display the list of GSL files.  

4 Use the mouse to navigate to your Gsharp directory and double-click 
on it to display the list of GSL files.  

Notice that the only files displayed are those with names ending in *.gsl. Notice that the only files displayed are those with names ending in *.gsl. 

5 Select first.gsl and press OK. 5 Select first.gsl and press OK. 

When you press OK, your script will be read and processed. Your graphics 
will appear on the canvas and you will be able to continue working on them. 
When you press OK, your script will be read and processed. Your graphics 
will appear on the canvas and you will be able to continue working on them. 

11.3 Editing a script 11.3 Editing a script 
Gsharp saves GSL scripts as a list of commands that set up your data and 
create your graphics. The GSL files can be edited with any UNIX text editor, 
or you can use the script editor that is built into Gsharp. You might want, for 
example, to edit the script so that it is applied to a different set of data. 

Gsharp saves GSL scripts as a list of commands that set up your data and 
create your graphics. The GSL files can be edited with any UNIX text editor, 
or you can use the script editor that is built into Gsharp. You might want, for 
example, to edit the script so that it is applied to a different set of data. 

The GSL language can appear daunting at first sight, but it is not difficult to 
alter an existing script. 
The GSL language can appear daunting at first sight, but it is not difficult to 
alter an existing script. 

Your script first.gsl might look similar to the example below. The script 
contains the commands to read your data and create the hierarchy of page, 
viewport, domain and graph. (The comment boxes on the right are not in 
the file!)  

Your script first.gsl might look similar to the example below. The script 
contains the commands to read your data and create the hierarchy of page, 
viewport, domain and graph. (The comment boxes on the right are not in 
the file!)  

import_report(”/home/alfred/dxy3abc/Gsharp/first.dat”); 
set displayoption 
   ( XuNautoApply = false, 
     XuNautoRepaint = true, 
     XuNgraphPicking = true 
   ); 
set page_1 
   ( XuNsize = (166.732,124.742) mm 
   ); 
create Viewport page_1.viewport_1; 
create Domain page_1.viewport_1.domain_1; 
create Graph page_1.viewport_1.domain_1.graph_1 
   ( XuNgraphType = "line", 
     XuNxData = "T1", 
     XuNyData = "T2" 
   ); 

import_report(”/home/alfred/dxy3abc/Gsharp/first.dat”); 
set displayoption 
   ( XuNautoApply = false, 
     XuNautoRepaint = true, 
     XuNgraphPicking = true 
   ); 
set page_1 
   ( XuNsize = (166.732,124.742) mm 
   ); 
create Viewport page_1.viewport_1; 
create Domain page_1.viewport_1.domain_1; 
create Graph page_1.viewport_1.domain_1.graph_1 
   ( XuNgraphType = "line", 
     XuNxData = "T1", 
     XuNyData = "T2" 
   ); 

Read first.dat 

Window settings 

Set the page size 

Create the viewport 
and domain 

Draw the line graph 

1 Single-click on the script builder icon in the command toolbar to 
generate the script builder window. 

1 Single-click on the script builder icon in the command toolbar to 
generate the script builder window. 

2 Select File | Open... from the script builder’s menu bar. 2 Select File | Open... from the script builder’s menu bar. 

3 Use the mouse to navigate to your Gsharp directory and select your 
first.gsl file. 

3 Use the mouse to navigate to your Gsharp directory and select your 
first.gsl file. 

The contents of first.gsl will now be shown in the script builder window. The contents of first.gsl will now be shown in the script builder window. 
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4 Change the graphType in the script from line to bar. 

5 From the script builder menu bar, select File | Run to run this 
version of the script. 

6 Select File | Save to save the updated script. 

7 Select File | Close to leave the script builder. 

The GSL scripts that were used to create the graphics for this document 
are in the directory /users/courses/Gsharp/ 

11.4 Troubleshooting GSL scripts 
Sometimes the simple nature of GSL scripts can cause problems when you 
attempt to re-run them at a later time, especially if a script has been run 
and saved several times. Common problems include: 

• If you do not set the Include Data Statements option when you save a 
GSL script, the script will only contain information about the display.  
It will not contain any information about your data file or any other 
scripts you ran and it will not include any data interpolation or 
manipulation. 

• If you run a script in Gsharp and then save it with a new name, the 
first line of the new script may contain a command to run the old one.  
Deleting the old script will cause an error.  If the new script has the 
same name as the old one, it will try to run itself, causing an infinite 
loop.   

For these reasons, it is better to edit existing scripts in a text editor or in the 
script builder, rather than using the Save item on the main File menu.  
Check that your script contains the statements you want before you reset 
Gsharp or exit. 

12 Uniras for advanced users and programmers 

12.1 Using the Uniras subroutine libraries 
If your data are produced by a C or Fortran program, you may wish to 
consider using the Uniras graphics subroutines to produce your graphics. 
The Uniras User’s Guide contains introductory information on using the 
subroutine libraries and there are example programs in the directory 
/usr/local/uniras/current/example/fgl/. You will need to work from a UNIX 
window in which the Uniras environment is set up, as described in section 
2.2, in order to access the subroutine libraries. There is further information 
in InfoSheet 98: Using UNIRAS at Durham. 

12.2 Writing Gsharp applications 
Gsharp allows you to create customised Motif GUIs, as well as the graphics 
within them, as Gsharp ‘Applications’. Applications are written in the GSL 
language and have file names ending in .gsa. 

There is more information on Gsharp Applications in the Uniras 
documentation. 
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To run a Gsharp Application, you must first create a window in which the 
Uniras environment is set up (see section 2.2). In this window, type 

Gsharp scriptname.gsa 

where scriptname.gsa is the name of your Application file. 

13 Finding out more about Gsharp 

13.1 Online help and examples 
The Examples menu in Gsharp allows you to run a set of examples, 
organised by subject area.  The scripts and data files that produced these 
demonstrations are in the directory 
/usr/local/uniras/current/example/Gsharp. 

Gsharp’s main online help is in the form of a set of web pages.  They include 
tutorials and links to other Gsharp resources on the web. 

The data files and GSL scripts that were used for this document are in the 
directory /users/courses/Gsharp . 

13.2 Documentation 
Manuals on Gsharp and other parts of the Uniras suite are available for 
loan from the IT Service Desk. 

13.3 Mailing list 
There is a special interest group mailing list for Uniras users in Durham. 
News about Uniras at Durham will be sent to this list, and users can share 
information and request answers to Uniras problems through the list. If you 
wish to join the list, send an e-mail which contains the line  

subscribe siguniras  

in the body of the message (not the subject line) to  

majordomo@durham.ac.uk 

If you wish to send a message to the list, send a message to  

siguniras@durham.ac.uk 

mailto:majordomo@durham.ac.uk
mailto:siguniras@durham.ac.uk
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