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This Guide gives details of the facilities provided by the UNIX service. 
Information is given about the allocation of resources, how to access the 
service, and how to obtain printed output. Brief information is provided about 
the applications and programming languages available, and how to use them: 
but for detailed information, application-specific documentation should be 
consulted. 
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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 
The Information Technology Service (ITS) provides a UNIX service on four 
time-sharing Sun computers (altair, deneb, mira and procyon), plus a 
large number of networked workstations. These workstations offer high 
resolution displays which makes them suitable for graphical applications. 
The time-sharing computers can also be accessed from all the PCs 
connected to the Networked PC service. 

1.1 Authorisation to use the UNIX service 
In order to use the ITS UNIX service, you must be registered with the ITS. If 
you are registered, you will have a single username (e.g. dxy3abc) and a 
single password, which you can use to access both UNIX and the Networked 
PC service. Students are registered automatically when they come to 
Durham, but members of staff need to contact the IT Service Desk (room 
CM127 in the Computer Centre, or in the IRC, Stockton Campus) to 
complete and return a registration form. The IT Service Desk can advise you 
if you are not sure whether you have a UNIX account.  

You must change your password as soon as possible from the one issued to 
something known only to yourself. The use of passwords allows files to be 
protected against unauthorised access. To allow other users access to 
particular files, appropriate permissions can be set. Information about how to 
choose a suitable password, and how to change it can be found in the ITS 
document InfoSheet 40: Passwords and their Security. Note: Passwords 
must be kept secret. 

1.2 Using the UNIX service 
Your UNIX files will be accessible to you as soon as you log in to UNIX, 
whether you login to a Sun workstation or a time-sharing computer. The files 
are actually stored on a central file server, e.g. hudson or stevens, but you 
will not usually need to know on which one your files are kept.  You will be 
able to see your Networked PC service (J:\ drive) files from UNIX. 

For electronic mail, each computer user has one, and only one, mailname 
(of the form: A.B.Computerwizard@durham.ac.uk), and one primary 
mailbox where any electronic mail will be delivered. If your primary mailbox 
is on the ITS computer (rather than on a computer in a department), then 
your mail will be accessible on any of the ITS UNIX computers or from the 
PCs of the Networked PC service. 

This Guide details the major facilities available on the ITS UNIX service. An 
introduction to UNIX itself is given in the ITS document Guide 1: An 
introduction to UNIX, which is available from the ITS. 

The main software applications and programming languages on the UNIX 
service include: ArcInfo, C, Emacs, Fortran, Ingres, Java, Maple, Pico, Pine, 
SPSS, TEX, Uniras and Xfig. Sections 11 and 12 of this guide contain 
information about how to access these applications and languages, together 
with the titles of relevant documentation. The documentation is available 
from the IT Service Desk and from the ITS WWW pages at: 
http://www.dur.ac.uk/its/info/ . 
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The High Performance Computing service 
(http://www.dur.ac.uk/its/local/hpc/) provides a specialist facility for large 
scale problems and parallel applications which cannot be satisfactorily 
accommodated on the main UNIX service. The system is called hal and 
consists of a cluster of 10 nodes, each with four processors and 2 Gigabytes 
of memory.  

The hal cluster runs under the Solaris operating system and provides 
access to the software available on the main UNIX service, plus some 
specialist software and parallel programming facilities. The cluster operates 
essentially in batch mode but limited interactive access is also available.  

The HPC service is primarily provided to support research within the 
University. If you need to use this service for your academic work, please 
contact the IT Service Desk as separate registration is required. 

1.3 CPU intensive work 
The three time-sharing systems altair, mira and procyon are supported as 
multi-user interactive systems for general small to medium sized 
applications such as email. deneb has been designated as a CPU intensive 
host and the others operate as pure time-sharing servers only. 

If you have jobs or process which you know will consume large amounts of 
CPU time please ensure these are run only on the server deneb. You can 
do this be using the slogin command to log-into deneb. We monitor altair, 
mira and procyon to ensure that no CPU bound jobs affect their 
performance. Jobs on altair, procyon and mira consuming an excessive 
amount of CPU time will be killed. Please apply for an account on the High 
Performance Cluster if you find deneb insufficient for your needs. 

2 Hardware availability 

2.1 Distribution of the equipment 
The ITS has a number of Sun workstations: 

• 18 Sun Ultra 5 workstations in the bookable classroom CM131A 
(adjacent to CM131) in the Computer Centre.  

• 2 Sun Blade 100 workstations in room CM131 itself (reserved for 
postgraduates and staff only during the daytime). 

• 1 Sun Blade 100 workstation in the Open Access Area in the 
University Library. 

There is a DDS3 digital tape drive attached to one of the Sun Blade 100 
workstations in CM131. These tape drives are useful for backing up large 
volumes of data on to tape, see Infosheet 154: Using DAT tapes for data 
storage. 

Any of the PCs connected to the Networked PC service can be used to 
access the UNIX time-sharing systems, via Exceed package. They can be 
found in open access areas and bookable classrooms in the Computer 
Centre, the Library, the Courtyard Building, the School of Education, Palace 

Guide 4: Facilities offered by the UNIX service 2 

http://www.dur.ac.uk/its/local/hpc/
http://www.dur.ac.uk/its/info/infosheets/154DATtapes.pdf
http://www.dur.ac.uk/its/info/infosheets/154DATtapes.pdf


Green Library Elvet Riverside I, in both the Holliday and Ebsworth Buildings 
at the Stockton Campus, all of the colleges and some departments. 

2.2 Availability of service 
The UNIX service will normally be available 24 hours a day, seven days a 
week. Courses and system administration may affect this availability. A 
timetable of classroom bookings will be posted near each bookable 
classroom. 

Please note that if you wish to access any of the Computer Centre 
equipment after 7pm on weekdays or after 2pm on Saturdays, you should 
sign in at the Security office at the Main Entrance. Access to the Computer 
Centre and the Courtyard Building is card-controlled after 6.30pm and at 
weekends. Cards are available from the IT Service Desk. 

The UNIX service is, however, subject to the general service availability as 
specified on the ITS WWW pages. Notice of system time will be given via 
the message of the day, a message that is displayed on the screen when 
you log in and on the ITS pages on the World Wide Web. 

3 Accessing the UNIX service 
There are several ways in which you can access the UNIX service: 

• from one of the networked workstations. 
• via a PC connected to the Networked PC service, or 
• via a PC running putty, LAN Workplace for DOS, Exceed or some 

other IP transport program. 

Details about how to access UNIX from these various sources, and how to 
login and logout can be found in the ITS document InfoSheet 42: How to 
access the Durham UNIX service. 

4 User storage allocations 

4.1 Disk quotas 
Initially you will be allocated a small amount of disk storage. Space is 
limited, so manage space well by removing unwanted files. 

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

quota -v 
at the UNIX prompt. This is the amount of space you have for both your UNIX 
and Networked PC service files.  

4.2 Temporary file space 
Additional disk space is available for large or numerous files that you require 
only temporarily. Files that 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 
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temporary space through the directories /tmp and /tmpshare, which are 
described in more detail below. These details may be subject to change: up-
to-date information can be found on the ITS WWW pages in the Services | 
Academic Unix service section 
(http://www.dur.ac.uk/its/services/computing/unix/). 

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.  

4.2.1 /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, mira 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 and CM131A, 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 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. 

4.2.2 /tmpshare 
The /tmpshare directory and the files in it are visible from any of the ITS 
UNIX computers. /tmpshare has a total capacity of 20 Gigabytes, 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. 
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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. 

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. 

5 Printing from the UNIX service 

5.1 The lp command  
The primary command for printing is the lp command. A file may be added 
to a queue of files waiting to be printed on a particular printer by using a 
command like: 

lp -dprinter filename 
For example, the command: 

lp –d monoa4 prog02.f 
will cause the file prog02.f to be output on the printer monoa4. 

Instead of naming the printer queue on the lp command line, you can also 
set it using the environment variable LPDEST. The following sequence would 
have a similar effect to the above lp command: 

setenv LPDEST monoa4 
lp prog02.f 

The advantage of this method is that the environment variable LPDEST will 
persist until you change it or the current C–shell is terminated. If you add the 
setenv command to your .login file, it will be set when you log in and will 
always be available to you.  There are more details in Infosheet 45: About 
.cshrc and .login files and Infosheet 127: Printing from the ITS UNIX service. 

5.2 Which printer should you use? 
The printer monoa4 used in the above example is just one of the printers 
that are available. More printers are listed below, together with their 
locations. The names listed are actually the names of the queues of jobs for 
the printers. In larger rooms, there may be two or more printers served by a 
single queue. Your job will be printed on the printer that is least busy; so, if 
you cannot find your output on one of the printers, please check the others. 

Self-service laser printers in open access areas and ITS classrooms 
cg65  in CG65 (Courtyard Building) 
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cg66  in CG66 (Courtyard Building) 
cg68  in CG68 (Courtyard Building) 
cm001 in CM001 (Computer Centre) 
cm003 in CM003 (Computer Centre) 
cm131 in CM131 (Computer Centre) 
cm131col in CM131 (colour printer) 
ed244  in ED244 (School of Education) 
er150  in ER150 (Elvet Riverside) 
er151  in ER151 (Elvet Riverside) 
er156  in ER156 (Elvet Riverside) 
erlib  in Elvet Riverside library 
liblev2 in the Library level 2 
lib2col in the Library level 2 (colour) 
libpg  in Palace Green Library 
libpgcol  in Palace Green Library (colour) 
libwolf in the Library Wolfson room (level 3) 

Self-service colour and monochrome laser printers at Queen’s campus 
std025  D25, Ebsworth Building, Queen’s Campus 
std026  D26, Ebsworth Building, Queen’s Campus 
std027a  D27, Ebsworth Building, Queen’s Campus 
std027b  D27, Ebsworth Building, Queen’s Campus 
stdirc1 IRC, Ebsworth Building, Queen’s Campus 
stdirc2  IRC, Ebsworth Building, Queen’s Campus 
stcolebs  IRC, Ebsworth Building, Queen’s Campus 
stmonoa3  IRC, Ebsworth Building, Queen’s Campus 
stb01  B01, Holliday   Building, Queen’s Campus 
stb02  B02, Holliday   Building, Queen’s Campus 
stb101  B101, Holliday Building, Queen’s Campus 
stb102  B102, Holliday Building, Queen’s Campus 
stbcolhol            Holliday   Building, Queen’s Campus 

Self-service laser printers in departments and colleges 
arch  in the Fenwick Kiln Lab (Archaeology) 
econ  in the Economics computing room 
mideast in the Centre for Middle Eastern Studies 
physics in AP24 (Physics) 
aidans  in the St Aidan’s College computer room 
castle  in the University College computer room 
chads  in the St Chad’s College computer room 
colling in the Collingwood College computer room 
cuths  in the St Cuthbert’s Society computer room 
grey  in the Grey College computer room 
hatfield in the Hatfield College computer room 
hildbede in the St Hild & St Bede College computer room 
johns  in the St John’s College computer room 
marys  in the St Mary’s College computer room 
teikyo  in the Teikyo student computing room 
trevs  in the Trevelyan College computer room 
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vanmild in the Van Mildert College computer room 

Printers in the main Computer Room  

The Machine Room in the Computer Centre,Science Site, contains printers 
for printing transparencies, coloured or large-format output. If you send a job 
to one of these printers, you can collect your output from the pigeonholes 
outside the IT Service Desk. 

For monochrome printing, the following printers are available in the main 
Computer Room: 
monoa4   A4 laser printer  
monoa3  A3 laser printer  

For colour printing, the following printers are available in the main 
Computer Room: 
inkcola4 colour HP Deskjet printer 
lascol  colour HP Laserjet A3/A4 printer 
inkcolfoil  colour Deskjet viewfoils 
inkcola0 A0 plotter  

5.3 The costs of printing  
Each undergraduate and postgraduate user is allocated an initial allowance 
of 10 printing credits. All printing must be paid for in advance and, if you 
need additional printing credits, you can buy them at the IT Service Desk. 
Your printing credit is checked each night, and you will only be able to print if 
your account was in credit at the last check. Further details of the system 
may be found in InfoSheet 34: Prepayment of Printing Charges, and current 
printing charges are listed on the ITS web pages at 
http://www.dur.ac.uk/its/utilities/printunits/

5.4 Finding out what is in a printer queue  
The commands lp, dviprint, nenscript and pageprint add a file to a printer 
queue. You can find out which files are waiting to be printed by typing:  

lpstat –oprinter 
where printer is the name of the printer. 

5.5 Removing a file from a printer queue  
You can remove a file that was queued by you by a command like:  

cancel printer-JobNumber 
where printer is the name of the printer and the JobNumber is that given in 
the output of lpstat. 
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5.6 Producing printed output from TEX 
If the output produced by TEX is to be sent to a printer queue, it must first be 
processed by dviprint. For example, in order to process the file report.tex, 
type:  

tex report  
dviprint report 

Alternatively, you could use dvips to output the file in postscript format for 
viewing before printing. For full details, type: 

help tex 
man dviprint 
man dvips 

5.7 More information about printers and printing 
For more information about printers, type: 

help printers 
For more information about printing, type: 

help printing 

6 Window systems on the workstations 
One of the benefits of UNIX is that it can perform many tasks at the same 
time. However, if you have only a single window (the screen) in which to 
work, it is difficult to take advantage of this to the full.  

An X Window System allows you to open several ‘windows’ on the screen at 
the same time, so that you can run several tasks at once and easily switch 
between them. For example, you might edit a report in a foreground window, 
while using two background windows to run a program and display graphical 
output. The task in a window will continue to run even when the window is 
not the foreground window or when the window has been made into an icon. 
However, if you run too many tasks at once, performance will suffer. 

The Common Desktop Environment (CDE) provides an X Window System 
on all the ITS UNIX workstations. You can also log into UNIX and use CDE 
from a PC connected to the Networked PC service, by using the CDE-
cdehost icon or selecting Start | Durham Network | CDE –cdehost 

See the ITS document Guide 1: An Introduction to UNIX for more 
information. 

7 Getting help and information 
Information on Unix software is available over the web at: 

http://www.dur.ac.uk/its/software/installed/unix/

There are two commands that access online information about the UNIX 
service and UNIX commands. These commands are help and man. 
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7.1 The help command 
Use the help command to get local information on how to use the UNIX 
service. Help is available on many topics. 

New topics are added to the help system as they become available. To use 
the help command, give the topic after the command name. For example: 

help printing 
A full list of available topics can be obtained by typing the help command 
without a topic. You are welcome to copy or print the information for your 
own reference. For example, the information about printing can be written to 
the file printing.help in the current directory by typing: 

help printing > printing.help 
or it can be output to the printer monoa4 by typing: 

help printing | lp –d monoa4 

7.2 Manual pages 
Full descriptions of each UNIX command are contained in the Solaris 
Reference Manuals. They can be accessed online by means of the man 
command. If the name of the command for which information is required is 
known, then type 

man commandname 
at the UNIX prompt. For example, to get information about the ls command, 
type 

man ls 
The man pages are also available on-line at  

http://docs.sun.com/db/subj/manpages 

7.3 Documentation 

7.3.1 Sun guides 
All Sun manuals are available from http://docs.sun.com. 

7.3.2 ITS documents 
The ITS has produced a range of in–house documents, some of which 
address specific aspects of the UNIX service, and others of which provide a 
tutorial–style introduction to the UNIX operating system. These include: 

• Guide 1: An Introduction to UNIX  
• Guide 2: Further UNIX 
• Guide 3: Writing C–shell scripts 
• Guide 109: Managing your UNIX processes  
• Infosheet 9: A quick reference list of UNIX commands 
• Infosheet 42: How to access the Durham UNIX service 
• Infosheet 127: Printing from the ITS UNIX service 

There are also documents for many of the UNIX applications. A full list of 
currently available documentation can be found on the ITS pages on the 
World Wide Web, at the address http://www.dur.ac.uk/its/info/. 
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8 Text editors 
There are numerous editors available on the UNIX service; some of these 
are described below. If you have little computing experience, the ITS 
recommends that you use Pico, as this is easiest to use. For further 
information about text editors, type 

help editors 

8.1 Pico 
Pico is a simple, display-oriented text editor. It is very similar to the part of 
the mailer Pine (see below, section 10.2) that is used to compose 
messages. As characters are typed, they are immediately inserted into the 
text. Editing commands are entered using control/key combinations. As with 
Pine, whenever Pico displays a screen, the commands that you can use are 
displayed at the bottom of the screen. One of these commands provides 
access to information to help you use Pico. The editor has four basic 
features: paragraph justification, case-insensitive searching, a spelling 
checker, and a file browser.  

To invoke the Pico editor, type 
pico filename 

Specific help about any aspect of Pico is available in Pico’s online help. For 
further information about Pico type 

help pico 
at the UNIX prompt, or consult Guide 17: An introduction to text editing using 
Pico . 

8.2 Emacs 
Emacs is a powerful programming environment which allows you to perform 
a wide range of tasks, including editing files. Its editor is considerably more 
powerful than the Pico editor. To use Emacs to edit a file, type 

emacs filename 
or  

xemacs filename 
to get the X windows version. For further information about emacs, type 

help emacs 
at the UNIX prompt, or consult Guide 21: First steps with Emacs. 

8.3 Vi  
vi is the UNIX full–screen editor. To use vi, type  

vi filename 
at the UNIX prompt. For more information, see the man page for vi, or type 

help vi 
at the UNIX prompt, or consult Guide 19: First steps with the vi text editor. 

The ITS UNIX service also has installed the improved vi editor, vim along 
with it’s graphical counterpart gvim. Both of these commands can be 
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executed by typing the appropriate command at the UNIX prompt in the 
same way as vi. 

8.4 Nedit 
NEdit is a standard GUI (Graphical User Interface) style text editor for 
programs and plain-text files. NEdit provides all of the standard menu, 
dialog, editing, and mouse support, as well as all of the standard. 

Type 
nedit 

at a UNIX prompt.  

9 Web browsers 

9.1 Mozilla 
The recommended web-browser is mozilla. If you have previously used 
netscape on the Unix service it is recommended that you move your Unix 
.netscape directory to one side prior to running mozilla: 

mv ~/.netscape ~/.netscape- 
to run mozilla, type 

mozilla 

9.2 Text-based browsers: lynx and wget 
You can view web pages from a standard (i.e. non-graphics) terminal using 
lynx. You can down-load a web page and save it using wget. 

10 Electronic mail 
You can read your email on the Unix service using the ITS webmail service. 
or Pine. 

10.1 Webmail 
To read your email using webmail, start the mozilla web browser by typing 

mozilla 
at a UNIX prompt and then go to the following URL: 

http://www.dur.ac.uk/its/services/email/webmail/

10.2 Pine 
To invoke Pine, simply type 

pine 
at the UNIX prompt. 

Pine has its own tightly integrated system for scrolling through incoming 
messages, and its own editor for composing messages. It works on windows 
which are at least 80 characters wide and 24 lines long. 
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Whenever Pine displays a screen, the commands that you can use are 
displayed at the bottom of the screen. One of these commands provides 
access to information to help you use Pine.  

Within Pine, you can view, save, export, delete, print, forward and reply to 
incoming mail. Periodic checks for new mail are made automatically. You 
can compose new messages using a simple editor (e.g. Pico) that has word 
wrap, paragraph formatting and a spelling checker. A message under 
composition may be temporarily postponed while another is composed or 
read. Pine allows you to store messages in mail folders. It offers full screen 
facilities for the selection and management of mail folders. 

Specific help about any aspect of Pine is available in Pine's online help. For 
further information, see the ITS document Guide 16: An Introduction to 
Electronic Mail using Pine, or type 

help pine 
at the UNIX prompt. 

11 Application software 
Some of the major applications available on UNIX are described below. If 
you are a regular user of any of these packages, you may wish to join the 
relevant special interest group (SIG) mailing lists. These lists are a way in 
which users can exchange information and ideas about an application. 
Members of the lists also receive information about local updates to the 
applications. The current list of SIGs set up by the ITS is shown at 
http://www.dur.ac.uk/its/services/email/sigs/

You can browse the complete list of Durham mailing lists and subscribe to 
appropriate lists at http://www.dur.ac.uk/majordomo

More information on the applications available on the Durham ITS UNIX 
service can be obtained by typing 

help applications 
Or on the ITS web pages at: http://www.dur.ac.uk/its/software

11.1 Geographical Information Systems (GIS) 
There are two GIS systems available at Durham, ArcInfo and ArcView. 

11.1.1 ArcInfo 
ArcInfo is a powerful GIS software package used for the analysis of spatial 
(georeferenced) data. 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. 
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• ARC NETWORK — network modelling and analysis. 
• NTF converter — import Ordnance Survey data in NTF format to 

ARC/INFO. 

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

Running ArcInfo on the UNIX service 

ArcInfo can be accessed from any ITS UNIX workstation running CDE, or 
any PC on the Networked PC service using the CDE - cdehost icon. 

From the ITS Common Desktop Environment (CDE) 
Select the sub-panel above the icon for the Applications Manager (for more 
details see Guide 1), and then select arc. 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 want to set the correct display device on a workstation, the command 
from the Arc: prompt is: 

Arc: display 9999 

From a non-ITS X Window system 
You can also use ArcInfo on a non ITS workstation. Login to altair: 

ssh altair 
Set-up the Arc environment: 

arc.init 
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: 

Arc: display 9999 
All commands can then be typed at the Arc: prompt. To see the syntax for a 
command type at the Arc: prompt usage command. e.g. 

Arc: usage clean. 
The ArcDoc Online Help system provides comprehensive information on all 
ArcInfo modules and extensions. To start ArcDoc type help at the Arc: 
prompt. 

To leave ARC/INFO, type quit at the Arc: prompt. 

11.1.2 ArcView 
ArcView is a desktop GIS software package that does not have the full 
functionality of ArcInfo, but provides a more intuitive user interface and can 
be used to view and query ArcInfo ‘coverages’. It also has its own file format 
known as shapefiles that are not as complex as coverages. 

In addition to the ArcView base system and Avenue, its programming 
language, the following major ArcView extensions are available: 
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• Network Analyst — network modelling and analysis. 
• Spatial Analyst — raster-based modelling and analysis. 
• 3D Analyst — create, analyse and display surface data. 

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

Running ArcView on the UNIX service 

ArcView can be accessed from any UNIX workstation running CDE, or any 
PC on the Networked PC service using the CDE-cdehost icon. 

• From the Common Desktop Environment (CDE) 
Select the sub-panel above the icon for the Applications Manager (for more 
details see Guide 1), and then select arc. A window will be created that 
contains the correct environment for running ArcView. Type arcview in this 
window to start ArcView. 

• From a non-ITS X Window system 
You can use ArcView on a workstation that is not running CDE. Login to 
altair: 

ssh altair 
then type 

arc.init 
A window will be created that contains the correct environment for running 
ArcView. Type arcview in this window to start ArcView. 

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

11.1.3 Further information 

ITS documentation 

The following documents which support the use of GIS at Durham are 
available from the IT Service Desk in the Computer Centre. 

• InfoSheet 94: Spatial data available from the ITS  
• Guide 61: Geographical Information Systems (GIS) at Durham  
• Guide 37: Using ArcInfo and ArcView GIS — an introduction 
• Guide 93: Programming in ArcInfo using AML 
• Guide 94: Programming in ArcView GIS using Avenue  

GIS Manuals: 

Many workbooks and manuals are available for short loan from the IT 
Service Desk, and include: 

• Getting started with ArcInfo — provides a basic overview of ArcInfo 
and ArcTools through worked examples. 
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• Understanding GIS —- The ArcInfo method. This self-teach workbook 
provides a good grounding in GIS and using ARC/INFO. 

• Quick Start Guide to ArcView 
• Introducing ArcView 

Other sources of GIS information — WWW links, discussion lists, etc. 

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: 
http://www.dur.ac.uk/its/software/gis/

11.2 Mathematica 
Mathematica is a powerful general purpose mathematics package, with an 
X-windows graphical display interface. To run mathematica on the ITS Unix 
service type: 

mathematica 
For more details type  

man mathematica 
and/or see InfoSheet 149: Mathematica on Unix. 

11.3 Maple 
Maple is a package in which mathematical problems can be handled both 
symbolically and numerically. While its primary function is usually to solve 
mathematical problems, its graphical interface also allows you to generate 
2D and 3D graphics and animations, and Maple worksheets can form 
interactive mathematical documents or can be exported as LATEX or HTML. 

There are two main ways to run Maple in Durham: 

• Type xmaple at a Unix prompt. If you are not in an X-windows 
environment you can type maple to get the command line version. 

• To run Maple’s graphical interface in the Common Desktop 
Environment (CDE), simply click on the up-arrow above the 
Applications Manager in the front panel, and then select xmaple from 
the pop-up menu. 

More help on running Maple in Durham can be found by typing  
help maple 
man maple 

For further information, consult the ITS document Guide 65: Basic Maple — 
A Beginner’s Guide. 

Two Maple books, the Maple V Learning Guide and the Maple V 
Programming Guide, are available for loan from the IT Service Desk. Some 
copies of the magazine MapleTech are also available. 
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11.4 OCP (text analysis package) 

11.4.1 Introduction 
OCP is the Oxford Concordance Program, which is a powerful text analysis 
package capable of producing concordances, indexes, word lists and simple 
statistical reports from texts. It can be used for many text analysis 
applications including the investigation of style, vocabulary distribution, 
grammatical forms, rhyme schemes and language acquisition and teaching. 

11.4.2 Using OCP 
OCP is available on the ITS UNIX service and requires three pieces of 
information in order to function: 

• The name of a file containing OCP commands indicating the analysis 
to be carried out (option -c) 

• The name of a file containing the text to be analysed (option -t) 
• The name of a file to receive the printed output (concordance, word list 

or index) (option -o) 

In addition a log of the commands supplied and any errors generated will be 
directed to standard output. For example, 

ocp -c coms -t masefield -o conc 
would read commands from coms, analysing the text in masefield and 
send the results to the file conc. 

11.5 SPSS 
SPSS is the recommended and supported general statistics and data 
management package available on the UNIX service in Durham. 

SPSS is available on any Sun workstation running CDE, or any PC on the 
Networked PC service using the CDE - cdehost icon. 

There are three ways of running SPSS: 

• Using CDE 
• Interactively, from the SPSS> prompt 
• Non-interactively, by executing command files from the UNIX prompt. 

11.5.1 Running SPSS using the CDE windowing system 
You can run SPSS using the CDE windowing system from any Sun 
workstation running CDE, or any PC on the Networked PC service using the 
CDE - cdehost icon.  

This provides a graphical environment in which most tasks can be 
accomplished by pointing and clicking with the mouse. You can also enter 
syntax commands into a syntax window for those tasks which cannot be 
done from the menu system, or simply if you prefer to work with syntax 
commands rather than menus. The active system file is displayed in the 
form of a spreadsheet in which the data may be entered and edited. You 
can also create and edit high-resolution charts. 

To start SPSS with the CDE interface, type the command: 
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spss 
within a window, or select the sub-panel above the icon for the Applications 
Manager (for more details see Guide 1), and then select spss. 

You can enter your data directly into the data window, or you can load a 
data file that you have saved previously, or you can read ASCII data from a 
file prepared using an editor such as pico. 

You can select the operations you want from the menus by pointing and 
clicking with the mouse. Alternatively, you can open a syntax window, type 
the commands you require, select them, then click on Run. 

To get help at any stage, click on Help. 

To exit from SPSS, select Exit from the File menu. 

If you have previously used the Microsoft Windows version of SPSS you 
should find the CDE interface quite familiar. 

11.5.2 Running SPSS interactively from command prompts 
You can run SPSS interactively from command prompts from any Sun 
workstation, or any PC on the Networked PC service using the CDE – 
cdehost icon.  

At a UNIX prompt type: 
spss -m 

to enter this mode.  

At the SPSS> prompt, type the commands you want to run. You must put a 
command terminator (.) at the end of each command. Each command is run 
before you are prompted for the next one. A help system is available: type 
the command help or ? at the SPSS> prompt. To end a session type the 
command finish. 

Note that when running SPSS interactively from command prompts you 
cannot view, edit or print high-resolution charts. For this you must use the 
CDE interface.  

There is a help page for SPSS, it can be viewed by typing 
help spss 

There is an online manual page for SPSS which gives full details of the spss 
command options. Type: 

man spss 

11.5.3 Running SPSS non-interactively from a UNIX prompt 
You can run SPSS non-interactively by executing a file of SPSS commands 
from a UNIX prompt on any Sun workstation, or any PC on the Networked 
PC service using the CDE – cdehost icon. 

Before running SPSS you must prepare a file of SPSS commands. You may 
use an editor such as pico to do this, or you may use a file of commands 
saved during an earlier SPSS interactive session (run using CDE). Then 
type:  
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spss -m < commandfile > listingfile 
where commandfile is the name of the file containing the SPSS commands 
and listingfile is the name of a file to which the output will be sent. 

The file of SPSS commands is executed and you will be returned to the UNIX 
prompt. Note that for command files run in this way there are different 
syntax rules: each command must begin in the first column of a line and 
continuation lines must be indented. The command terminator (.) is optional. 

Note that when running SPSS non-interactively from a UNIX prompt you 
cannot view, edit or print high resolution charts. For this you must use the 
CDE interface. 

11.5.4 Further information 

ITS Guides 

The following documents which support the use of SPSS at Durham, are 
available from the IT Service Desk in the Computer Centre on the Science 
Site. 

• Guide 27: SPSS for UNIX — this provides an introduction to SPSS 
based on the CDE interface. 

SPSS Manuals 

The following SPSS manuals are available from the University Library. 
Copies are also available, for reference only, from the IT Service Desk. 

• SPSS for UNIX Base System User's Guide Release 5.0 (13-107145-9) 
• SPSS Base System Syntax Reference Guide Release 5.0 (13-

177668-1) 
• SPSS for UNIX Professional Statistics (13-107152-1) 
• SPSS for UNIX Advanced Statistics (13-107137-8) 

Other sources of SPSS information — WWW links, discussion lists, etc 

A list of WWW links to other SPSS resources, and information on SPSS 
discussion lists and newsgroups can be seen on the ITS WWW pages at: 
http://www.dur.ac.uk/its/software/spss/

11.6 TEX 

11.6.1 Introduction 
TEX is a computer typesetting program devised by Donald E. Knuth of 
Stanford University. It is available on all the ITS UNIX machines. A screen 
previewer is also available. Type 

man xdvi 
for more information on this. 

11.6.2 Running TEX 
The command to run TEX on the file document.tex is 
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tex document 
This produces a DVI file called document.dvi.  

To turn this into a postscript file for viewing and later printing, type: 
dvips document.dvi 

Use the command man dvips for more details. 

To print the dvi file directly to your default printer (if set), use the command: 
dviprint document 

Use the command man dviprint for more details. 

11.6.3 Further information 
The comprehensive reference book for TEX is The TEX book, by Donald E. 
Knuth, pub. Addison–Wesley. A copy can be borrowed from the IT Service 
Desk or the University Library. 

The following documents are also available at the IT Service Desk: 

Guide 13: Using TEX  to write a thesis 
Infosheet 12: Using TEX  and LATEX  on the UNIX  service  

See also the local pages on TEX at http://www.dur.ac.uk/its/software/tex/ 

11.6.4 LATEX 
LATEX is a special version of Donald Knuth's TEX program for computer 
typesetting.  

Two versions of LATEX are available on the ITS UNIX systems for users who 
know how to use it. The command latex runs version 2e, whilst the 
command latex209 runs the obsolete version 2.09 for old documents still in 
that form. 

Whilst plain TEX as described in the book is fully supported by the ITS, no 
advisory support can currently be given for LATEX problems, but, if you think 
it does not work properly or would like to see other document styles 
installed, send an electronic mail message to the mailname 
tex@durham.ac.uk 

.dvi files produced by any version of LATEX can be processed in the same 
way as these generated by TEX.

11.7 Graphics 

11.7.1 Uniras 
Uniras is a graphics package with two main parts: an interactive graphics 
application, called Gsharp, and a set of graphics subroutine libraries. Both 
Gsharp and the subroutine libraries can be used to create 2D and 3D 
graphs and charts, to make contour maps, and to display data with intricate 
boundaries. 

There is more information on how to run Uniras and Gsharp in InfoSheet 98: 
Using Uniras at Durham. 
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An introduction to Gsharp is given in Guide 9: Displaying your data with 
Gsharp and there is further information in the Gsharp online help and in the 
sets of Uniras manuals, which are available for reference in the main user 
area (CM131) and at the IT Service Desk. There are online tutorials on the 
ITS WWW pages at: http://www.dur.ac.uk/its/local/gsharp/

Gsharp 
There are two main ways to run Gsharp in Durham: 

• To run Gsharp in the Common Desktop Environment (CDE), simply 
click on the up-arrow above the Applications Manager in the front 
panel, and then select Gsharp from the pop-up menu. 

• Alternatively, if you using an X Window system other than CDE, type 
uniras.init 

This will create a window in which the ‘Uniras environment’ has been set up. 
In this window, run Gsharp by typing  

Gsharp  

Uniras subroutine libraries 
The Uniras graphics subroutine libraries can be accessed only from the 
Uniras environment. In order to set up this environment, type 

uniras.init 
If you are running an X Window System, including CDE, this will create a 
new window in which the Uniras environment is set up. If you are not 
running an X Window System, a new shell will be created instead of the new 
window.  

To compile and link a Fortran program prog.f which contains calls to Uniras 
subroutines, type 

unilink prog.f 

11.7.2 Other Graphics packages 
There are other graphics packages installed on the Durham ITS UNIX 
service. These include: 

• AVS 
• xfig 
• ImageMagick 

For more information, see the ITS documents 

Infosheet 102: Choosing a graphics package 
Infosheet 79: xfig — a drawing package. 
Infosheet 96: ImageMagick on UNIX 
Infosheet 103: Using AVS in Durham
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12 Programming languages 

12.1 C and C++ 

12.1.1 Sun’s compilers for C and C++ 
On a Sun computer, a command like 

cc prog.c 
will invoke Sun's ANSI C compiler and leave the resulting object code in the 
file a.out. Similarly, the command: 

CC prog.c 
will execute Sun’s C++ compiler. 

To specify the object filename explicitly, use the –o option, e.g. 
cc -o prog prog.c 

Many other compiler options are available. For full details, type 
man cc 
man CC 

12.1.2 The GNU compiler for C and C++ 
The GNU compiler gcc supports the languages C and C++. To invoke the 
compiler for the C language, type 

gcc prog.c 
To invoke the compiler for C++ use the command 

g++ prog.cc 
Again many options are available with this compiler and documented online. 
For information, type 

man gcc  
man g++ 

12.2 Fortran and NAG 

12.2.1 Fortran documentation  
All UNIX machines have a compiler for the programming language Fortran. 
All Sun manuals including those for Fortran compilers are available at 
http://www.docs.sun.com.  

The following document can be obtained from the IT Service Desk: 

Infosheet 58: FORTRAN90 at Durham  
Guide 138: An introduction to Fortran 90 
Infosheet 89: Using Fortran on UNIX  

Online information can be obtained by typing: 
help fortran 

at the UNIX prompt. 
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12.2.2 Getting started with Fortran 
The traditional layout for Fortran programs is fixed source form, in which 
fixed character positions on each line are reserved for certain purposes. If 
your program is written in this style, choose a file name ending .f for your 
source program; for example, prog.f. You can compile it by using the 
command, f77: 

f77 prog.f 
for a Fortran 77 program or by using the command f90: 

f90 prog.f90 
for a Fortran 90 program. 

The more flexible free source form can be handled by the Fortran 90 
compiler. If your program is written in this style, choose a filename ending 
.f90 for your source program, for example, aprog.f90. You can compile this 
program by using the command f90: 

f90 aprog.f90 
These commands will compile the program and place the executable code 
in a file called a.out which will be created if it does not exist and replaced if it 
does. 

If you wish to preserve the code for more than one program, you can either 
rename a.out with a command like 

mv a.out prog 
or use the -o option of the f77 or f90 command to specify the executable file 
as in 

f77 -o prog prog.f 
or 

f90 -o aprog aprog.f90 
The compiled program is executed by typing the name of the executable file.  

12.2.3 NAG subroutine library  
The Numerical Algorithms Group (NAG) subroutine library is a collection of 
over one thousand routines coded in Fortran for the numerical solution of 
problems in areas such as roots of equations, numerical integration and 
differentiation, differential equations, curve fitting and statistics. These are 
not interactive programs; they are library subroutines. You write a Fortran 
program to call the routines you need in the way that suits your problem.  

The NAG Subroutine Library is available on the UNIX service. Further 
information may be found in InfoSheet 116: FORTRAN and NAG. 

12.3 Java 

12.3.1 What is Java? 
Java is an object-oriented programming language developed by Sun 
Microsystems. It has: strong-typing, garbage collection, multithreading, 
exception handling and no architecture-dependent constructs. It does not 
have: structs, unions, pointer arithmetic, operator-overloading and multiple 
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inheritance. It is accompanied by many ‘packages’ (collections of classes) 
including one for building GUIs (Graphical User Interfaces).  

Unlike most programming languages, source code written in Java is not 
compiled into the machine's object code. Instead, a Java compiler translates 
Java source code into an architecturally-neutral intermediate form known as 
bytecode. Instructions in this bytecode are interpreted by a Java interpreter. 

12.3.2 What is the Java 2 SDK and how is it used? 
The Java 2 SDK is some software from Sun Microsystems that includes a 
Java compiler and interpreter. Sun provide (free of charge) versions for 
Solaris 2.x and for Windows 95/98/NT/2000. Earlier versions of this software 
were known as the JDK. 

If the file fred.java contains a Java program, then, when you compile it, the 
compiler writes the bytecodes to the file fred.class. There are two kinds of 
Java programs. If the file fred.java contains a Java application, the 
bytecodes in fred.class can then be run by executing a command at the 
UNIX prompt. 

Alternatively, if fred.java is a Java applet, the file fred.class can be placed 
in a public_html directory and referred to in a .html file in which case the 
bytecodes will be downloaded by a Java-aware WWW browser when the 
WWW page (for this .html file) is visited. 

12.3.3 Further information about Java 
Full details about how to compile and run Java source code at Durham are 
available by typing the following command at the UNIX prompt: 

help java 
For more information about Java, see this help file and obtain a copy of the 
ITS documents Guide 58: Getting started with Java and Guide 108: 
Advanced Java.
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http://www.dur.ac.uk/its/info/guides/58Java.pdf
http://www.dur.ac.uk/its/info/guides/108AdvancedJava.pdf
http://www.dur.ac.uk/its/info/guides/108AdvancedJava.pdf
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