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1 Introduction 
This document provides information about many aspects of the GIS 
facilities provided by the Information Technology Service at Durham. If any 
further information is required, support is provided through the I T Service 
Desk. 

2 GIS software available at Durham 
ArcGIS, ArcInfo Workstation and ArcView 3.x GIS software are available on 
the ITS UNIX and Networked PC service. The ITS has an educational site 
licence for this software, which enables departments and students to 
acquire copies for their machine(s). ArcGIS (NT/2000/XP) and ArcInfo 
Workstation (UNIX or NT/2000/XP) and ArcView 3.x (UNIX or PC) are 
available. An up-to-date list of GIS software available with licence costs can 
be seen on the ITS web pages: 
http://www.durham.ac.uk/its/software/gis/

Please contact the I T Service Desk to order. 

2.1 ArcGIS 
ArcGIS is the latest release of GIS software from ESRI. ArcGIS uses the 
ArcView and ArcInfo names for the different levels of functionality available 
in ArcGIS. ArcView is the basic level, whilst ArcInfo includes full 
functionality. 

ArcGIS includes a range of applications. These include ArcMap, 
ArcCatalog, ArcScene and ArcGlobe. Extensions include Spatial Analyst, 
3D Analyst and Geostatistical Analyst. ArcGIS works with a range of data 
types including coverages, shapefiles and geodatabases. 

ArcGIS also includes ArcInfo Workstation, as described below. 

2.2 ArcInfo Workstation 
ArcInfo is a powerful GIS software package used for the analysis of spatial 
(georeferenced) data. Data are maintained in coverages. Functionality is 
provided through a set of base modules (ArcDoc, ArcTools, ArcEdit, 
ArcPlot and programming). In addition, the following ArcInfo extensions are 
available: 

• ArcScan - raster editing and raster-to-vector conversion. 
• ARC COGO - capturing and editing survey data. 
• ArcExpress - rapid display and navigation of ArcInfo datasets. 
• ARC GRID - raster-based modelling and analysis. 
• ARC TIN - surface modelling and analysis. 
• ArcStorm - data manager. 
• ARC NETWORK - network modelling and analysis. 

The ArcInfo online help system contains detailed information on using 
these extensions. 

http://www.durham.ac.uk/its/software/gis/
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ArcInfo Workstation is installed on Unix, and is also a part of ArcGIS on the 
Networked PC Service. 

2.3 ArcView 3.x 
ArcView 3.x is a desktop GIS software package, which does not have the 
full functionality of ArcGIS. However, it provides an intuitive user interface 
and can be used to view and query ArcInfo coverages. It also has its own 
file format known as shapefiles. 

In addition to the ArcView base system and Avenue, its programming 
language, the following main ArcView extensions are available: 

• Network Analyst - network modelling and analysis. 
• Spatial Analyst - raster-based modelling and analysis. 
• 3D Analyst - create, analyse and display surface data. 
• Model Builder - an application to create re-useable spatial models for 

Spatial Analyst (not available on Unix). 

The ArcView online help system contains detailed information on these and 
other extensions that are available. 

ArcView 3.x is installed on Unix and the Networked PC Service. 

2.4 Other GIS software 
Several academic departments provide alternative GIS software. These are 
installed on departmental machines, or in some instances on the 
Networked PC service under the Start | Programs | Academic Software 
menu. Support for these programs is provided by the appropriate 
department. 

3 Running the GIS software 

3.1 ArcGIS 
ArcGIS is composed of four main desktop applications: 

• ArcMap - for editing, display, query and analysis of map data 
• ArcCatalog - for managing spatial data 
• ArcScene and ArcGlobe - for three-dimensional viewing and analysis 

To run these applications use the appropriate menu under Start | 
Programs | GIS | ArcGIS on a Networked PC Service machine. 

ArcGIS Extensions include: 

• Spatial Analyst - raster-based modelling and analysis 
• 3D Analyst - used for analyzing 3D data 
• Geostatistical Analyst - exploratory spatial data analysis 

For detailed information on extensions use the ArcGIS Desktop help. 
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ArcObjects is the development environment for ArcGIS and is based on 
Visual Basic for Application (VBA). External development programs can 
also be used. There are also geoprocessing scripts for automating tasks. 

3.2 ArcInfo Workstation 
ArcInfo Workstation can be accessed on UNIX and on the Networked PC 
Service, as described below. 

Unix ArcInfo can be run from any Sun workstation running CDE, or any PC 
on the Networked PC service using the Start | Durham Network | CDE – 
cdehost menu choice. 

Type ArcInfo commands at the Arc: prompt.  

1 To see the syntax for a command type  
usage command  

at the Arc: prompt. For example, for information about the clean 
command, type  

usage clean 

2 To leave ArcInfo, type  
quit  

at the Arc: prompt. 

3.2.1 From the Common Desktop Environment (CDE) 

1 Select the sub-panel above the icon for the Applications Manager 
(for more details see Guide 1: An introduction to UNIX) 

2 Then select arc. A window will be created that contains the correct 
environment for running ArcInfo.  

3 Type  
arc  

in this window and you will be presented with the Arc: prompt. 

If you require to set the correct display device on a workstation, the 
command from the Arc: prompt is: 

display 9999 

3.2.2 From a Linux machine or non-ITS CDE machine 

1 Login using ssh –X mira 

2 Then type 
arc.init 

http://www.dur.ac.uk/its/info/guides/1Unix.pdf
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A window will be created that contains the correct environment for running 
ArcInfo. Type arc in this window and you will be presented with the Arc: 
prompt. 

If you require to set the correct display device on a workstation, the 
command from the Arc: prompt is: 

display 9999 

3.2.3 On the Networked PC service 
ArcInfo workstation is installed on the Networked PC service. To start use 
the menu Start | Programs | GIS | ArcGIS | ArcInfo Workstation | Arc 

3.3 ArcInfo base modules: 

3.3.1 Help (ArcDoc) 
The ArcDoc Online Help system provides comprehensive information on all 
ArcInfo modules and extensions.  

1 To start ArcDoc type  
help 

at the Arc: prompt. 

3.3.2 ArcTools 
ArcTools provides a menu-based interface to ArcInfo.   

1 To run, type  
arctools  

at the Arc: prompt, or type  
arc arctools  

when initially starting ArcInfo.  

To run help choose ArcInfo online doc from Help on the menu bar whilst 
in one of the ArcTool modules, e.g. Map Tools or Edit Tools. 

3.3.3 INFO and Tables 
INFO and Tables are two database management systems available in 
ArcInfo. To enter INFO type info at the Arc: prompt. The user name is arc. 

To enter Tables, type tables at the Arc: prompt. In ArcTools, choose Edit 
or Command Tools. 

3.3.4 ArcEdit 
ArcEdit provides tools for editing geographic data.  

1 To run, type 
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arcedit  

at the Arc: prompt, or choose Edit Tools in ArcTools. 

3.3.5 ArcPlot 
ArcPlot provides tools for displaying and querying map data.  

1 To run, type  
arcplot  

at the Arc: prompt, or choose Map Tools in ArcTools.  

3.3.6 Customisation (AML and ODE) 
AML is ArcInfo’s programming language used to write customised 
applications. Customisation may also be done using the Open 
Development Environment (ODE). Information on writing customised 
applications can be found under Customising ArcInfo in the ArcDoc 
online help system. 

3.4 ArcView 3.x on UNIX 
ArcView can be accessed from any Sun workstation running CDE, or any 
PC on the Networked PC service using the CDE - cdehost menu choice. 

3.4.1 From the Common Desktop Environment (CDE) 

1 Select the sub-panel above the icon for the Applications Manager 
(for more details see Guide 1: An introduction to Unix) 

2 Then select arc. A window will be created that contains the correct 
environment for running ArcInfo.  

3 Type  
arcview 

in this window to start ArcView. 

3.4.2 From a Linux machine or non-ITS CDE machine 

1 Login using ssh –X mira 

2 Then type: 
arc.init 

A window will be created that contains the correct environment for running 
ArcView.  

3 Type  
arcview  

in this window to start ArcView. 
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3.5 ArcView 3.x on the Networked PC service 
ArcView 3.x on the Networked PC service can be run from the menu item 
Start | Programs | GIS | ArcView 3.x 

3.6 Help 
ArcView 3.x ’s online help system provides comprehensive information on 
using ArcView 3.x and it’s extensions. Choose Help Topics from Help on 
the ArcView 3.x menu bar to start. 

3.7 Avenue 
Avenue is ArcView 3.x’s object-oriented programming language used to 
customise ArcView 3.x applications. Information on programming in Avenue 
can be found under Customising and Programming ArcView with 
Avenue in the online help. 

4 Creating and printing maps 

4.1 ArcGIS 
The ArcGIS application ArcMap can be used to create and print maps 
easily: 

1 Create a map in ArcMap 

2 Choose File | Print. 

3 Click Setup and ensure the correct printer is chosen. 

Click OK to confirm the Page Setup dialog box settings, and OK again to 
print the map. 

For in-depth information on ArcMap use the ArcGIS Desktop Help. 

4.2 ArcInfo Workstation 
The facilities provided for creating and printing maps from ArcInfo are very 
advanced, and outline instructions for three methods are given below. 
Printing maps from ArcInfo can be a time-consuming process. It may be 
more suitable to create maps in ArcGIS ArcMap or ArcView where the 
process is relatively straightforward. Later sections describe how to print 
from these. 

4.2.1 Printing using ArcPlot commands. 
There are four stages in the process: 

a. Create a graphics metafile and define the format. 

b. Draw ArcPlot map graphics. 

c. Close the graphics metafile. 

d. Print the graphics metafile. 
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Method 1 (UNIX only): 

Create a graphics file and use Print GUI to send to one of printers listed in 
section 4.1.3. 

1 In ArcPlot: type 
display 1040 

2 Type the ArcInfo Graphics filename: testmap.gra 

3 At the Arcplot:  prompt type the following commands: 

mapextent arcs testcoverage (testcoverage = coverage name) 
pagesize 8.5 11  (the default is 200 x 200) 
linecolor blue  (colours lines blue) 
arcs testcoverage  (draws arcs from the coverage) 
nodes testcoverage  (draws nodes from the coverage) 
quit  (closes graphics metafile) 

4 At the Arc: prompt type: 
plot testmap.gra 

The Print window will appear  

5 Select a printer from the scrolling list by clicking with the mouse, and 
then click OK to print. 

Method 2 (UNIX and Networked PC service): 

Create PostScript file and send to printer using UNIX lp command: 

1 At the ArcPlot: prompt, type the following commands: 

display 1040 2 
testmap.ps Adobe PostScript filename 
mapextent arcs testcoverage (testcoverage = coverage name) 
pagesize 8.5 11  (the default is 200 x 200) 
linecolor blue  (colours lines blue) 
arcs testcoverage  (draws arcs from the coverage) 
nodes testcoverage  (draws nodes from the coverage) 
quit  (closes the PostScript file) 

2 Finally, at a Arc: prompt send the file to a printer: 

On UNIX using the following syntax: 
lp -dprinter_name testmap.ps 

For example:  
lp –dinkcola4 testmap.ps 

On Networked PC service: 

Open Ghostview - Start | Utilities | ghostview, open the Postscript 
file and choose File | Print. 
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The graphics or PostScript file that are generated can be previewed in 
ArcInfo or ArcPlot by: 

From ArcInfo prompt (Arc:) type 

draw filename.gra 9999 3 

or 

From ArcPlot prompt type the following commands: 

display 9999 
pagesize 8.5 11 
plot filename.ps 

More detailed information can be found in the online help under 
Cartography - Map display and query using ARCPLOT. Lesson 9 in 
Understanding GIS - the ArcInfo method also contains more details on 
creating maps in ArcPlot, and can be borrowed from the I T Service Desk. 

4.2.2 Printing using ArcTools 

Method 3 (UNIX and Networked PC service): 

There is a four-stage process to create and print a map using ArcTools: 

1 Create a new view. 

2 Add view to a layout (map new). 

3 Create a metafile (.gra) or PostScript file. 

4 Plotting - send the file to a printer 

Exercises 2 and 3 of Getting started with ArcInfo go through this process 
step-by-step, and can be borrowed from the I T Service Desk. Additional 
information can be seen in the online help under Getting Started - 
Working with ArcTools. 

4.2.3 Printers set up for ArcInfo on Unix 
ArcInfo is set up for printing directly to the following printers situated in the 
ITS Main Computer Room: 

monoa4 - A4 monochrome laser printer 
monoa3 - A3 monochrome laser printer 
inkcola4 - A4 colour laser printer 
inkcolfoil  A4 colour laser printer - transparency 
inkcola0 - A0 colour plotter 

Print-out from these is delivered to the output racks outside the I T Service 
Desk in the Computer Centre, and credit is taken off your printing account. 

4.3 ArcView 3.x 
To print a view, layout, table, etc: 
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On UNIX: 

1 Select File | Print. 

2 Enter the name of the printer you wish to use in the Print to: box 
(e.g. monoa4, or any local printer, e.g. cm131).  

3 Select Postscript Basic as the Print Format (not Postscript 
Enhanced, or CGM), and click OK to start printing.  

On the Networked PC service 

1 Select File | Print 

2 Click Setup and ensure the correct printer is chosen. 

3 Click OK to verify the Print Setup dialog box, and then OK again to 
send the print. 

More detailed information is available in the online help under Laying out 
and printing maps. Also search for printing in the help index. 

5 Additional facilities 

5.1 Digitising 
The ITS has no digitising facilities, although some departments do have 
digitisers available. Departmental digitisers are often connected to PC 
ArcInfo. To use a coverage created in PC ArcInfo in ArcInfo Workstation 
you must convert the coverage to Interchange format (.e00) using the 
export command, and then use import in ArcInfo Workstation. 

5.2 Scanning 
Scanning can be carried out in the Computer Centre (and some other open 
access locations) using desktop scanners. InfoSheets 106 and 122 
describe how to use these. 

5.3 User storage allocations 
GIS software generally requires large amounts of disk space for data 
storage and processing. This section describes how to find out how much 
disk space you have available, and alternative temporary disk space 
facilities. 

5.3.1 Disk quotas 
Initially you will be allocated a small amount of permanent disk space, 
called your quota. Space is limited, so manage it well by removing 
unwanted files or copying rarely accessed files to a backup CD, Zip disk 
etc.  

You can find out what your existing quota is, and how much of it you have 
used by typing the command 
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quota -v 

at the UNIX prompt.  

On the Networked PC service use Start | ITS Utilities | User Details. 

If you find that you are unable to work within your quota, please contact the 
I T Service Desk to request extending it. 

5.3.2 Temporary file space on Unix 
Additional disk space is available for large or numerous files that you 
require only temporarily. Files, which are placed in this space, are not 
included in your quota. The temporary filespace has a large capacity but it 
should not be used for long-term storage: inactive files are removed from it 
regularly without warning or redress and it is not backed up.  You can 
access the temporary space through the directories /tmp and /tmpshare 
on Unix, which are described in more detail below. 

If you intend to use one of these directories, you are strongly advised to 
create a subdirectory for your files so that they are kept separate from files 
belonging to other users.  Please explicitly remove unwanted files from 
/tmp or /tmpshare as soon as you have finished with them. This ensures 
continued easy access to a large temporary space for all users.  

5.3.3 /tmp 
Each ITS UNIX computer has its own local /tmp directory which is visible 
only when you are logged into that computer. The name of the computer 
you are using is shown in your prompt - it may be the workstation in front of 
you or it may be one of the ITS time-sharing computers.   

If you log in using CDE from a PC or a workstation, you will probably log 
into one of the central UNIX time-sharing computers altair, deneb or 
procyon.  The /tmp directory you will see is the one that belongs to the 
time-sharing computer, not to the PC or workstation in front of you.  You will 
be able to see this /tmp directory from other PCs or workstations which log 
in to the same time-sharing computer.   

On some Sun workstations, e.g. in CM131, you will log into the workstation 
itself and the /tmp directory you see will be visible only from that 
workstation.  If you log into a different workstation, you will see a different 
/tmp which will not contain your files. 

To find out how much free filespace there is in /tmp, type 

df –k /tmp 

The fourth column, under the heading avail, lists the available space in 
kilobytes. 

An automatic process runs in the early morning every day to remove files in 
/tmp which have not been accessed recently.  Currently, files are removed 
if they have not been accessed for two days.  The ITS also reserves the 
right to remove files from /tmp without warning or redress if the files are 
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using an excessive fraction of the /tmp space or if space is needed 
urgently.  All files will be lost from /tmp if the host computer is rebooted.   

Type  

help tmp 

for more details about /tmp. 

5.3.4 /tmpshare 
The /tmpshare directory and the files in it are visible from any of the ITS 
UNIX computers. /tmpshare has a total capacity of 6 Gigabytes (6,000 
Megabytes), larger than the /tmp directories on individual computers but, 
because it is shared over the whole system, the space is sometimes 
divided between more users. 

An automatic process runs in the early morning every day to remove files in 
/tmpshare which have not been accessed recently. Currently, files are 
removed if they have not been accessed for seven days.  The ITS also 
reserves the right to remove files from /tmpshare without warning or 
redress if the files are using an excessive fraction of the /tmpshare space 
or if space is needed urgently. Files kept in /tmpshare are not lost if a 
computer is rebooted. 

Note: /tmpshare replaces a previous, smaller directory called /bigswap.  
The name /bigswap is currently a symbolic link to /tmpshare and will 
eventually be phased out. 

To find out how much free filespace there is in /tmpshare, type 

cd /tmpshare 
df –k /tmpshare 

The fourth column, under the heading avail, lists the available space in 
kilobytes. 

Note:  you must change directory to /tmpshare before checking the free 
space with df, or /tmpshare may appear to have zero space free. 

6 Learning more — workbooks, manuals and training 
The following workbooks and manuals are available for short loan from the 
I T Service Desk in Durham (Computer Centre and Main Library) and at 
Queen’s Campus, Stockton, unless stated otherwise. They are also 
available in pdf format from NPCS under Start | Programs | GIS | ArcGIS | 
ESRI_Library: 

6.1 ArcGIS 
ArcGIS documentation: 

Getting Started with ArcGIS 
Using ArcMap 

Editing in ArcMap 
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Using ArcCatalog 
Using ArcToolbox 
Building a Geodatabase 

Modelling Our World – The ESRI Guide to Geodatabase Design 
The ESRI Guide to GIS Analysis 

Understanding Map Projections 

Using ArcGIS Geostatistical Analyst 

Using ArcGIS Spatial Analyst 

Using ArcGIS 3D Analyst 

Exploring ArcObjects (Vols 1 & 2) 

ArcInfo Workstation manuals: 

Getting started with ArcInfo provides a basic overview of ArcInfo and 
ArcTools through worked examples. 

Understanding GIS - The ArcInfo method  
Map projections. 
ArcInfo data management. 
Working with the ArcInfo Open Development Environment. 

There are some older ArcInfo manuals, which, although written for version 
6.0, contain useful information that often still applies to the current release. 
These are only available at the I T Service Desk, and include: 

Arc Macro Language (AML). 
COGO Users Guide. 
ArcInfo data model, Concepts and Key Terms. 
Editing Coverages and Tables with ARCEDIT. 
Map Display and Query. 
Data Conversion. 
Dynamic Segmentation. 
Address Geocoding. 
Surface Modelling with TIN. 
Image Integration. 
Cell-based modelling with GRID. 
Network Analysis. 
Using Map Libraries. 
Managing Tabular data. 

In addition, comprehensive up-to-date information is available through the 
online help. 

6.2 ArcView 

Quick Start Guide to ArcView 
Introducing ArcView 
Using ArcView GIS 
Introducing Avenue 
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Using the ArcView Network Analyst 
Using the ArcView Spatial Analyst 

Using ModelBuilder 

Using the ArcView 3D Analyst 
In addition, an introduction and comprehensive up-to-date information are 
available through the online help. 

6.3 Personal copies of manuals 
All manuals mentioned in this Guide can be bought from ESRI through the I 
T Service Desk. 

6.4 Sample data 
Sample data sets and macros mentioned in the workbooks are available on 
UNIX and the Networked PC service: 

6.4.1 UNIX 
To access this data from ArcInfo on UNIX set the workspace to $AIDATA. 
At the Arc: prompt type: 

&WORKSPACE $AIDATA 

From ArcView on UNIX, when adding a theme put the variable $AIDATA in 
the Directory: box. 

6.5 Other sources 
Various manuals, workbooks, GIS books and the GEO:Connexion 
magazine are held in the University Library. 

6.6 Training courses 
The ITS runs GIS courses each term. For dates of the next courses go to: 
http://www.dur.ac.uk/its/training/

Members of the University are eligible to free access to any of the ESRI 
online courses provided on their Virtual Campus. Courses include: 

• Migrating from ArcView GIS 3.x to ArcView 8 
• Learning ArcGIS (for ArcView 8, ArcEditor 8, and ArcInfo 8) 
• Introduction to ArcView GIS 
• Introduction to ArcView Spatial Analyst 
• Introduction to Visual Basic for ESRI Software 
• Introduction to ArcInfo using ArcMap, ArcCatalog, and ArcToolbox 

For full details go to: http://www.dur.ac.uk/its/software/gis/ and click on the 
link under Training Courses. 

If you would like an access code for any of the courses contact the I T 
Service Desk. 

http://www.dur.ac.uk/its/training/
http://www.dur.ac.uk/its/software/gis/
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7 Spatial data 
Several spatial data sets are available at Durham, and include: 

• Ordnance Survey digital map data from Digimap: 
• Land-Line (Urban 1:1250, Rural 1:2500 & Moorland 1:10,000) 
• Land-Form PANORAMA (1:50 000) and PROFILE (1:10 000) 

Contours & Digital Terrain Model 
• Meridian 1:50 000 (mixed scale source)  
• Colour Raster 1:50 000, 1:25 000 and 1:10 000 
• Strategi 1:250 000 
• Gazetteer 1:50 000 

• Digital Chart of the World (DCW). 
• ESRI sample data sets, tutorial data and macros referred to in the 

ESRI manuals and workbooks. 
• LANDSAT/SPOT satellite imagery. 
• UKBORDERS Digitised Boundary Data for the 1991 Census of 

Population and Historical Boundary Data. 

InfoSheet 94: Spatial data available from the Information Technology 
Service provides full details on all the spatial data available. 

8 Other sources of GIS information 
Guide 37: Introduction to GIS using ArcGIS 
Guide 93: Programming in ArcGIS using ArcObjects and AML  
Guide 94: Programming in ArcView GIS using Avenue 
InfoSheet 118: Digimap - Ordnance Survey Digital Map Data

A list of WWW links to other GIS resources, and information on GIS 
discussion lists and newsgroups can be seen on the ITS GIS web pages. 
Follow the links: http://www.durham.ac.uk/its/software/gis/

ESRI, the developers of ArcGIS and ArcView 3.x have a range of useful 
GIS information at http://www.esri.com They also provide 
http://www.gis.com, which includes more general ‘what is’ GIS information. 

There are two GIS CAL (Computer Aided Learning) packages on the 
Networked PC service; under Academic Software | Archaeology 
(ARCHGIS and Ordnance Survey Grid Referencing). 

9 Further information 
If you require copies of the documents mentioned in this Guide, or would 
like further information please contact the I T Service Desk 
(itservicedesk@durham.ac.uk@durham.ac.uk or tel. 41515). 

Your comments and suggestions on this Guide are also welcome. 

http://www.dur.ac.uk/its/info/infosheets/94spatialdata.pdf
http://www.dur.ac.uk/its/info/infosheets/94spatialdata.pdf
http://www.dur.ac.uk/ITS/Help_and_Info/Documents/Guides/37GIS.pdf
http://www.dur.ac.uk/its/info/guides/93AMLGIS.pdf
http://www.dur.ac.uk/its/info/guides/93AMLGIS.pdf
http://www.dur.ac.uk/its/info/infosheets/118Digimap.pdf
http://www.durham.ac.uk/its/software/gis/
mailto:helpdesk@durham.ac.uk
http://www.esri.com
http://www.gis.com
mailto:itservicedesk@durham.ac.uk@durham.ac.ukortel.41515
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