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Captain Starlink greets the world 

Captain Starlink, shown left on warp drive, now greets 
visitors to Starlink's central World Wide Web 
welcome page. 
The number of accesses to our central web site has 
increased from 2000/3000 a week last autumn to as 
many as 7000 a week in March. Friday is the most 
popular day for visitors. Why is that, I wonder? 
Perhaps they have got their week's work done and are 
ready for a bit of web surfing. 
Most accesses come from other Starlink sites; not 
surprising as this is where our users are. But we have 
had thousands of accesses from all over the world. 
Many people access the central site and branch off to 
other Starlink sites, which is just what we want. 
If you haven't sampled our web offerings yet, drop in 
at h t tp: / / s tar -www.r l .ac .uk / and look around. 
There's lots of information on Starlink software, 
including plans for the future,  the latest news on 
software releases, notices, jobs and so on. 
At the bottom of the welcome page is a set of 
navigation icons which reveal that Starlink is now part 
of the RAL and CCL web. What is CCL? Enquire 
within and all will be revealed. 
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Editorial 

Starlink has come to the end of one major project 
and has started another. 

The major venture tha t has just come to fruition is 
the "Move to Unix." This was done "on t ime and within 
budget" - the Holy Grail of Project Management . It 
took three years and cost about £2M (about £1K per 
user), but it has achieved a huge increase in computing 
power and more flexibility in hardware procurement. It 
is described in more detail in Chris Clayton and John 
Sherman's article on page 12. 

A key initiative now underway is a plan to improve 
the friendliness and accessibility of Starlink software and 
its associated documentat ion. This is a direct outcome 
of the comprehensive Starlink Software Survey which 
was carried out early in 1994. The biggest demand was 
for software tha t was easier to use and for documenta-
tion tha t was more helpful. The development of Graph-
ical User Interfaces (GUIs) and of hypertext, as imple-
mented by the World Wide Web, will help us respond to 
these demands. It will take t ime, of course, but I expect 
major improvements to occur. Rodney Warren-Smith 
describes Starlink's plans in this area in his article on 
page 3. 

The organisational landscape within which Star-
link lingers on has undergone major changes since the 
last issue. The Starlink Project is now part of CCL, 
the Council for the Central Laboratory of the Research 

Power at your fingertips 

It is common knowledge tha t there are 26 Starlink 
sites and around 1900 registered Starlink users, but few 
are aware of the present size and power of the Starlink 
hardware base, particularly now that we have completed 
the move to Unix. 

Before I reveal the magic numbers, it is necessary 
to define exactly what equipment we are talking about . 

The equipment can be put into three categories 
- Starlink,  and  Starlink 
equipment has been purchased with Starlink funds, is 
operated by Starlink, and is maintained by Starlink. 
Part-Starlink equipment has been purchased from other 
funds, but is mainta ined and /o r operated by Starlink. 
Non-Starlink equipment is equipment which is used 
for astronomical da ta reduction within Starlink's remit, 
e.g. reduction of observations, but wasn' t purchased by 
Starlink, nor is it operated or maintained by Starlink. 

If we consider jus t the equipment available to 
users, i.e. excluding tha t used by Starlink employees 
(Project staff, site managers , and application program-
mers) then, as of January 1995, we had 211 Starlink and 
part-Starlink Unix systems. If we include non-Starlink 
equipment, this number rises to 285. If we count Unix 
CPUs rather than systems (some of our systems have 

Councils. An article on page 14 describes the historical 
background to these changes, and guides you through 
the acronym jungle tha t such reorganisations generate. 

One of the items on my "to do" list tha t has been 
pointing an accusing finger at me for years now is "Re-
vise S U N / 1 . " I should explain tha t SUN/ 1 is the Star-
link User Note tha t tells you what Starlink Software 
actually does. It is the document with the admonish-
ment "Start Here" s tamped on it. The old version is 
over three years old and has become a pitiable and em-
barrassing object - a lot has happened since it appeared. 
Well, I've finally found t ime to do a quick revision. 
I've had to concentrate on the essentials (no philoso-
phies, architectures, support levels, indexes, or - tha t 
new m a n t r a - mission statements) , but The Best  the 
Enemy of the Good (in spite of what they say at School 
Prize Givings), and the important thing is tha t It Exists. 
Read it! 

Conspiracy theorists and Unix zealots will find their 
worst fears realised in Phil Daly's article on page 16. 
"Starlink Central" is clearly part of a world-wide plot to 
say nasty things about Unix and must be denounced on 
their Newsgroups. Actually, the article was entirely un-
solicited and is printed because it is well writ ten, light-
hearted and amusing  at t r ibutes not always appreci-
ated by zealots. 

Mike Lawden, Starlink, RAL mdl@star.rl.ac.uk 

up to 4 CPUs) then the figure rises to 310. 

The number of Unix boxes is all very well, but how 
much compute power does this army of machines have? 
Simply put , the compute power of the present Starlink 
and part-Starl ink Unix CPU base is a mighty 2500 t imes 
the power of the whole of the original Starlink network 
of 6 VAX 11/780S which were installed back in 1980 
(and immediately sa turated) . If we include non-Starlink 
equipment, the figure reaches a staggering 3300 t imes 
the power of the original network, or to use a modern 
measurement of compute power, over 14000 SPECfp92! 

Some people are not impressed by such compute 
powers. They just want a colour screen on their desk 
so they can see their data . Starlink now has 273 X-
terminals available to users, over 6 1 % of which are 
colour. If we include non-Starlink equipment, the fig-
ures are 340 and 67% respectively. These numbers are 
in addition to the X screens we have attached to our 
workstations, so the total number of colour X screens 
now available is around 500. 

Eee, how things have changed. When I were a Ph .D 
student, we had to share each pixel on the ARGS image 
display between 10 users, etc  (Boring, nostalgic 
story about the bad old days edited out - Ed). 

Chris Clayton, Starlink, RAL cac@star.rl.ac.uk 
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The future of Starlink software 

Over the past 18 months , Starlink has devoted con-
siderable at tent ion to trying to discover what sort of 
software to provide in future, and to setting up a new 
system for identifying software priorities. Our aim has 
been to create a more responsive system tha t is better 
targeted at the software requirements of our users. 

A great deal of valuable information has come out 
of the Software Survey carried out in early 1994 (see 
SGP/43 ) . We have also received indispensable ad-
vice from the seven new "Software Strategy Groups" 
or SSGs (see the last issue of the Bulletin) who have 
helped to interpret what you told us in the Software 
Survey. The SSGs have also been very useful in identi-
fying future developments to which we need to respond, 
and in proposing specific new projects. Of course, many 
individuals have  made valuable suggestions and we 
are grateful to everyone who has contributed. 

Among the hundreds of comments and suggestions 
we received, two general features emerged: 

• It is apparent tha t a large number of our users find 
it difficult to cope with the range and complexity of 
the software available. This varies from difficulty 
in identifying which software to use, to problems 
coping with an unfamiliar (or unfriendly) interface 
once they find it. Of all possible ways of improv-
ing Starlink software, the Software Survey showed 
an overwhelming preference for improving its ease 
of use  by making it more intuitive and friendly, 
and by providing better guidance in the form of 
"cookbook" and tutorial-style documentat ion. 

• It is becoming clear tha t an increasingly wide range 
of software is now required to do front-line astron-
omy. This increase in software diversity may be 
a t t r ibutable to the freer exchange of software that 
modern networks and the Unix operating system 
have brought . Whatever its cause, people are un-
derstandably keen to exploit the latest software in 
their research, and better network tools are allow-
ing many people around the world to contribute 
to what is available - far more easily than in the 
past . The result is tha t hybrid solutions to com-
put ing problems, often involving several (or many) 
i tems of software, are becoming the norm. 

Implications 

To some extent, these two trends are in conflict. 
The less computer-inclined of our users would proba-
bly prefer a single, friendly, well-documented package 
that could solve all their problems. However, more ex-
perienced computer users are enthused by the prospect 
of an ever-increasing range of software in a world-wide 
"software market" and the opportunities for progress 
this could bring. Following this latter path, however, 

would inevitably increase the difficulties of using the 
software which the first group (the majority) faces. So 
which way should we go? 

Until recently, the "single integrated package" 
model has dominated astronomical software develop-
ment, but it is an increasingly difficult one to defend. 
Indeed, the prospect of anyone producing the "ult imate 
package" now looks more unlikely than at any t ime in 
the past . It is not hard to see why. Any large software 
package will inevitably have weak areas (the bits you 
have to put up with until the author gets around to im-
proving them) but it is increasingly easy for someone 
else to provide a more specialised piece of software that 
does a particular job better. This is an  
problem for the developers of large packages - astro-
nomical computing is a large subject and it is impossi-
ble to be best at everything  so inevitably the trend is 
towards more specialised software items. This leads to 
an increasing need for them to co-operate. 

In essence, despite the "ease of use" advantages of 
an integrated approach, software diversity and hybrid 
solutions to astronomical computing problems seem to 
be here to stay. We believe that Starlink should be con-
centrating on exploiting the strengths of this arrange-
ment and addressing the problems it brings. 

How to Respond? 

Too frequently, development of large software pack-
ages simply involves bringing their weaker features up 
to par with alternatives tha t already exist, and the ef-
fort needed to do this denies us the opportuni ty of tak-
ing significant new steps. Instead, our efforts would 
often be better used by specialising more, and devel-
oping software only in those areas where our strengths 
lie (adding to what already exists by developing new 

 applications with wide appeal) . But if we 
were to specialise more, wouldn't this leave some areas 
of UK astronomy without Starlink support? 

We believe it should not, but it does mean recog-
nising (even more than in the past) tha t in some ar-
eas Starlink may not be able to develop its own soft-
ware, and should instead depend increasingly on what 
is available from elsewhere. In this case, our contribu-
tion must come in other forms, most notably through 
software distribution and support  i.e. helping you to 
use the software and to get the best out of it. 

When considering future developments, we can di-
vide our software activities into four areas: 

Software D i s t r i b u t i o n - We plan to continue dis-
tr ibuting software for all currently-supported areas 
of UK astronomy. However, we expect the range 
of this software to become more diverse as a re-
sult of increasing dependence on software sources 
outside the UK astronomical community. This is 
a continuation of a trend tha t has been happening 
since Starlink began. 
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Sof tware S u p p o r t  Starlink's role will increasingly 
switch towards this area, which will consist of 
providing guidance and documentat ion (in various 
forms) on what software is available and how best 
to use it. This may also involve re-packaging soft-
ware to make it more accessible, easier to use, and 
compatible with other products. 

Software M a i n t e n a n c e - We will continue fixing bugs 
in software developed by Starlink (or elsewhere in 
the UK to compatible s tandards , if the original au-
thor can no longer do i t ) . However, we will still de-
pend on the original non-UK authors to maintain 
software obtained from other sources. This reflects 
little change to current practice. 

Software D e v e l o p m e n t - We plan a greater degree 
of specialisation in this area, with a key criterion 
for any new project being whether the product is 
worthwhile in the context of what is happening 
internationally, not jus t within a national context. 

This will establish a gradient between software dis-
tribution (where we plan to support all current astro-
nomical activities) and software development (where we 
plan to specialise). We believe this is the only way to 
concentrate our development efforts into areas where 
they can be effective, without leaving large areas of as-
tronomy unsupported. 

Key Developments 

You will see from the above tha t software support 
(helping people get the most out of the software) is set 
to become a more impor tan t component of the Starlink 
service in future. Wi th proper planning, we believe 
Starlink is in an excellent position to help the UK ex-
ploit the wide range of software now available, by pro-
viding improved assistance and documentation and by 
enhancing the compatibil i ty of different software items. 

To support these aims, we need to develop new 
technical capabilities in three key areas: 

H y p e r t e x t - will provide a medium for much im-
proved on-line documentat ion and tutorial/cookbook-
style guidance on the best ways to tackle prob-
lems (including pictorial information and extensive 
cross referencing and indexing). 

Graphica l In ter faces - will package software to make 
it more intuitive and easier to use. 

I n t e r o p e r a b i l i t y - will improve the ease with which 
different i tems of software can be used together 
( transparently exchanging da ta files between dif-
ferent packages, for instance). 

We will tackle these this year (along with other de-
velopments - see below) and will include various "pilot 
projects" designed to test them. In subsequent years, 
our emphasis should shift towards applying these tech-
niques more widely to astronomical problems. 

Our Plans for This Year 

Each year, we intend to review our software strat-
egy, and then make detailed plans for projects for the 
following 12 months (these are in addition to on-going 
"baseline support" of existing software). 

This year's projects are already being implemented. 
Not surprisingly, they include the key developments de-
scribed above, from which you should be seeing the first 
results before too long. They also include some impor-
tant applications and documentat ion projects, as well 
as at tending to some non-strategic, but still impor tan t , 
problems that have escaped at tention up until now. 

It is impossible to describe all of these projects 
here, so the following list is included just to give you a 
flavour of what is happening at the moment : 

S p e c t r o s c o p y : 

• Documentat ion issues 

• Echelle da ta reduction 

• Port CGS4DR to Unix 

• Utilities to read ISO da ta 

• Starlink software on PCs 

• Increase in IRAF support 

I m a g e P r o c e s s i n g : 

• Utilities for import ing ISO da ta 

• GUIs and related infrastructure 

• CCDPACK GUI developments 

• Interoperability with other packages 

• Visualisation software 

• KAPPA update 

• Starlink software on PCs 

• Increase in IRAF support 

T h e o r e t i c a l M o d e l l i n g  S ta t i s t i ca l A n a l y s i s : 

• Identify software for N-d visualisation 

• Review computer algebra provision 

• Theory W W W page 

• High-level interface to N-d da ta 

• Provision of statistics software for Unix 

I n f o r m a t i o n Serv ices a n d D a t a b a s e s : 

• Interim release of CatView (catalogues) 

• C A T / C U R SA - Phase 1 release (catalogues) 

• Convert Starlink documents to hypertext 

• Implement the RAL CDROM service 

G r a p h i c s a n d Infras tructure: 

• Replace MONGO with SM 
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• Automat ic file format conversion 
• New format conversion utilities 
• Software dis tr ibut ion/exportabi l i ty 
• Starlink infrastructure software on PCs 
• Remove NAG library from applications 
• Develop  as an application interface 
•  widgets for GUIs 

R a d i o / m m A s t r o n o m y : 

•  support 
• A I P S + + awareness 
• Advertise Caltech  package 
• Import ing da ta into IRAS90 
• Reading GSD formats 
• Release new portable m a p format in SPECX 

X - r a y A s t r o n o m y : 

• Fix SAOIMAGE problems 

• Port the P E R I O D package to Unix 

D o c u m e n t a t i o n : 

• New version of  
• Hypertext documentat ion 
• Cookbooks 

More details of all these projects, including progress 
reports where appropriate, can be found on the World 
Wide Web by following the "Current Software Projects" 
link from the Starlink Home Page. 

Suggestions, Please 

Many of these projects came from suggestions 
made via the Software Survey, SSG meetings, or di-
rectly to Starlink. We want our software priorities to 
respond to y o u r needs, so we welcome any ideas you 
would like considered in our plans for next year. These 
can be e-mailed directly to me at RAL. 

Suggestions should be for tasks requiring a month 
or  work. Smaller requests for support of current 
software will continue to be handled as at present. 

Input received by the end of August (but earlier if 
possible) will be given full consideration for inclusion in 
next year 's software projects. Work on priority items 
could then s tar t as early as mid-November. 

Further Reading 

This article is a summary of a paper on "Starlink 
Software Strategy" approved by the Starlink Panel in 
April, the full text of which can be found in S G P / 4 2 . 
This contains further discussion, and also covers such 
things as programming languages and hardware plat-
forms, which have been omit ted here. 

Rodney  Starlink, RAL rfws@star.rl.ac.uk 

New products 

The products mentioned below have been released 
as part of the Unix Starlink Software Collection (USSC) 
during the period October 1994 to April 1995, inclusive. 
During this t ime there have been 23 software releases 
affecting 56 software items, of which 14 were new to 
the Collection. Of the 14 new ones, 8 were ported from 
existing VMS versions and 6 were totally new. 

Full details of individual i tems can be found in the 
document references specified at the end of the brief 
descriptions. 

A complete rebuild of the entire USSC took place 
in March and this was distributed in software release 
USSC111. This is a major milestone because, in most 
cases, Starlink software released after  will not 
work on systems tha t do not implement this update . 
USSC111 is also the last release for SunOS 4.1.x sys-
tems. In future, Starlink software will no longer be 
supported on these systems. It is, for the t ime being, 
supported only on Solaris and OSF versions of Unix. 

New items 

esp: The letters s tand for Extended Surface Photome-
try. The package enables you to measure the pho-
tometric properties of large galaxies. You can de-
tect flatfielding faults, remove cosmic ray events, 
filter images, calculate image statistics, measure 
backgrounds, perform galaxy profiling, detect faint 
diffuse objects. (SUN/180) 

i spel l : This is a spelling checker. (SUN/189) 

perl: This is a  tool tha t is difficult to summarise 
in a few words. It fills a niche between the C 
language and Unix shells. It is an interpreted 
script language for manipulat ing text, files, and 
processes. 

 cal: This comprises two programs:   is an 
"interactive almanac." You can use it to plan and 
execute observing runs, calculate airmass, twilight, 
lunar interference and coordinate transformations. 
skyca l enda r is a "nightt ime astronomical calen-
dar." It calculates and prints astronomical calen-
dars. Both programs have preset observatory loca-
tions.   

 This is an interactive plotting package for drawing 
graphs. It can handle images, but mostly works 
with vectors. You can generate, on screen or hard 
copy, a nice-looking plot with a min imum number 
of simple commands. You can build and save your 
own plot routines and invoke them with a single 
command  you define. (MUD/159, MUD/160) 

starx: This is a Starlink Environment package which 
provides a system independent method of linking 
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with the X libraries. This relieves the other in-
frastructure libraries and applications from having 
to worry about the various complications involved. 
 

New ported items 

catpac: This is Starlink's "Catalogue and Table Pack-
age." It can create and delete catalogues, manipu-
late data within catalogues and information about 
catalogues, and prepare reports of data stored in 
catalogues.  

cgs4dr: This package processes data from the CGS4 
instrument on the United Kingdom  Tele-
scope (UKIRT) in Hawaii. It is a portable version 
of the original VMS CGS4 data reduction software, 
but is less comprehensive. It runs under the ICL 
command language; there is no menu interface. 
 

jcmtdr: This package processes data from the UKT14 
instrument on the James Clerk Maxwell Telescope 
(JCMT) in Hawaii. It reduces continuum mapping 
data: (SUN/132) 

ndprogs: This is a package which does basic manip-
ulation and display of arrays with up to six di-
mensions. It was written primarily to manipulate 
TAURUS spectral line data cubes, but is suitable 
for similar types of data, including Starlink's stan-
dard NDF files. (SUN/19) 

observe: This gives you a quick overview of the ob-
servability of a star through the year from selected 
geographical locations.  

pongo: This plots data interactively. It is similar to 
MONGO, but is more powerful. It is compatible 
with the Starlink software environment, so you can 
use it in conjunction with things like the command 
language, ICL, and the graphics database, AGI. 
 

sae: This is the Starlink Applications Environment 
package which gathers together the global include 
and error files needed by the infrastructure and 
applications. It is purely an administrative group-
ing. 

specx: This is a general mm-wave 'data reduction 
system. It is particularly appropriate for data 
from the JCMT in Hawaii. (SUN/17, MUD/69, 
MUD/70) 

New versions 

New versions of the following 24 existing applica-
tions have been released: 

a2ps   
daophot dipso echomop 
email formload iras90 
iuedr kappa messgen 
mosaic news  
 psmerge rps 
rv saoimage   link 
spt t e x tpoint 

The new version of tex is a major release which 
incorporates  v3.1415 and  together with 
the latest versions of the xdvi and dvips translators, 
enhanced graphics and colour support, font searching 
etc. For more information, see the article on page 12 
by Anne Charles. 

New versions of the following 14 subroutine li-
braries have been released: 

ems gks g n s 
graphpar  help 
idi   
 primdat slalib 
snx transform 

New versions of the following infrastructure software 
have been released: 

adam  

The new version of adam is a major release called 
"Unix version 3.0." It incorporates a new message sys-
tem. It is documented in SUN/144.6 and in the notes 
for software release  

Deletions 

Two applications have been withdrawn: 

 vmsbackup 

Documents 

In addition to the documents associated directly 
with the software items listed above, there have been 
other new issues, in particular: 

M U D / 1 3 2 . 4 and M U D / 1 3 3 . 3    
is a style guide for authors submitting articles in 

 or  for the Monthly Notices of the Royal 
Astronomical Society. 

M U D / 1 5 6 . 1 and M U D / 1 5 7 . 1 3 describe iraf, the 
Image Reduction and Analysis Facility. This is 
the widely used system developed and supported 
at NOAO in Tucson, Arizona. 
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Name Description  

Applications 

Al: Spectroscopy  

DIPSO Display & plotting S50 
ECHOMOP Echelle data reduction 
NDPROGS n-d data analysis S19 

A2: Image Processing & Photometry 
DAOPHOT Stellar photometry 
ESP Extended surface photometry S180 
KAPPA Kernel applications 
PHOTOM Aperture photometry 
SAOIMAGE Image display 

A5: Database Management 
CATPAC Catalogues & tables S120 

A6: Specific Wavelengths 
SPECX mm-wave spectral data S17 
CGS4DR UKIRT (CGS4) S27 
IRAS90 IRAS  
 IUE G3,7 S37 
JCMTDR  S132 

A 9: Observation Preparation etc 
ASTROM Basic astrometry S5 
 Coordinate conversion S56 
FORMLOAD Electronic form filler S22 
OBSERVE Check star observability S146 
RPS Submit Rosat proposals S18 
RV Radial velocity correction 
SKYCAL Interactive almanac/calculator  
TPOINT Telescope pointing analysis S100 

All: Document Preparation 
A2PS Ascii to PostScript 
ISPELL Spelling checker S189 
PSMERGE Merge PostScript files 
TEX Document typesetting S9,12,93 

A13: Graphics 
PONGO Interactive plotting S137 
SM Interactive plotting M159,160 

A14: General Utilities 
EMAIL E-mail help 
MOSAIC WWW browser 
NEWS Starlink news & job adverts 

Document codes:   M=MUD 

Name Description  

 Extraction & report language 
 E-mail M141 

 Programming Support 
MESSGEN Error message generation S185 
SPT Porting tools 
STARX X library linker 

Subroutine Libraries 

 

 Astronomical & Mathematical 
SLALIB Positional astronomy S67 

S2: Data Access & Management 
NBS Adam noticeboard system S77 
PRIMDAT Process primitive data S39 
TRANSFORM Coordinate transformation 

S3: Graphics 
GKS Low-level 
GNS Workstation name service 
 Adam graphics 
GWM X-window manager 
IDI Image display interface 
NCAR High-level S88 
SNX SGS-to-NCAR connection S90 

S4: Other 
EMS Error message service 
HELP Interactive help system S124 
MERS Message & error reporting 

Infrastructure 

ADAM Software environment S144 
ICL ADAM command language 
SAE Environment base files 

Other Documents 

The Unix Starlink Software Collection  
MNRAS - Latex style guide for authors M132 
MNRAS - Plain Tex style guide for authors M133 
IRAF - Image reduction analysis facility - FAQ  56 

 13 M157 
 - Support (Newsletter) M161 

HTML - A beginner's guide M149 
 - Access to the IUE data archive S58 

Table 1. The table above summarises the names of all the software items and documents that are new, or have 
changed during the period October 1994 to April 1995 inclusive. 

M U D / 1 4 9 . 2 is a beginner's guide to h t m l , the hyper-
text markup language tha t is used to write docu-
ments for the World Wide Web. 

M U D / 1 6 1 . 1 is an    is an environ-
ment for the interactive analysis and visualisation 
of scientific and engineering data . It is supplied 
by Research Systems  Denver, Colorado. 

S U N / 1 . 1 2 is an up-to-date survey of the Unix Starlink 
Software Collection. It classifies the software into 
functional areas and describes briefly each item. If 
you want to know what software is available within 
Starlink, look here. 

S U N / 5 8 . 7 describes  a method of accessing the 
IUE data archive. 

Summary 

Table 1 summarises the names of all the software 
items and documents tha t are new, or have changed, 
during the period October 1994 to April 1995, inclusive. 

Mike Lawden, Starlink, RAL 
Martin  Starlink, RAL 

mdl@star.rl.ac.uk 
ussc@star.   uk 
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Comings and goings 

During the period October 1994 to April 1995 there 
have been 6 comings, 6 goings, and 1 transformation. 
The transformation involved M i k e Hil l who stopped 
being the acting Site Manager at the Southampton 
node and became the actual Site Manager. Ian 
t r i d g e spent a few weeks with Starlink as a tempo-
rary administrative assistant at RAL to help Andrea 
Roberts after the departure of Nicky Robbins. As 
usual, the latest details about Starlink staff are printed 
on the back cover of this Bulletin. 

Comings 

P h i l T h o r p e is the manager of the new Starlink 
node at Sheffield. 

B r i a n S m a l l e y is the new manager of the Keele 
node, replacing T i m Naylor. 

R a y R i g g s is the new manager of the Jodrell Bank 
node, replacing Dave Shone. 

E w a n B r o w n is the new site manager ' s assistant 
at the Edinburgh node. 

K e v i n  has joined the Project staff at RAL. 
Initially he will be working on hardware support and 
purchasing. 

Goings 

T i m N a y l o r was acting site manager at Keele 
from August 1994. 

D a v e S h o n e was acting site manager at Jodrell 
Bank from July 1994. 

N i c k y R o b b i n s was an administrative assistant 
in the Project staff at RAL from March 1994. 

M i c h a e l B a n g was site manager at Manchester 
from May 1994. 

Cl ive D a v e n h a l l ' s three-year contract as a pro-
grammer at Leicester, associated with the old Database 
SIG, expired in April 1995. He is due to start another 
contract as a Starlink programmer in Edinburgh this 
coming July, so his absence from Starlink should be 
temporary. 

 Lawden, Starlink, RAL mdl@star.rl.ac.uk 

Sheffield's new Starlink node 

As announced in the last issue, Starlink's latest 
node opened at the University of Sheffield in October 
1994, bringing the number up to 27. The Site Chair-
man is Clive Tadhunter and the Site Manager is Phil 
Thorpe. The node is located within the Astronomy 
group of the Physics depar tment . This group is small 
but active, carrying out forefront research in the fields 
of extragalactic astronomy and of comets and minor 
bodies of the solar system. 

The main research carried out here is the Astro-
physical investigation of the most distant galaxies. We 
are investigating high redshift (z > 0.5) active galaxies 
using state-of-the-art optical spectroscopic and Polari-

 techniques. 

The blue colours of the high redshift objects have 
been interpreted in terms of star formation processes, 
but at Sheffield we are developing an alternative model 
in which the blue excesses are explained as light scat-
tered from hidden active nuclei by dust or electrons in 
haloes of the galaxies. Preliminary tests of this model 
using  techniques have been encouraging in 
the sense tha t they show tha t most of the high redshift 
radio galaxies are highly polarized at the orientation 
predicted by the model. This discovery opens up the 
exciting possibility both of using radiat ion beams to 
probe the haloes of galaxies, and of using measurements 
of radiation beams to determine the luminosities of the 
"hidden" active nuclei. We are continuing to make ob-
servational tests of the beaming/scat ter ing model with 
the eventual aim of building up a detailed model for the 
high redshift objects. 

Other studies centre on the components of high 
velocity gas which we recently discovered to be present 
in several high redshift systems. The origin of the high 
velocities (up to 2000 k m / s relative to the rest frames 
of the host galaxies) is currently uncertain: the extreme 
motions are clearly not due to the gravitat ional fields 
of the host galaxies; we are investigating whether they 
can be caused by interactions between the radio p lasma 
and the ISM in the host galaxies. 

Phil Thorpe, Starlink, Sheffield  

Ten years ago 

Ten years ago, Starlink was in the doldrums follow-
ing a period of tight finances all round; we call it the 
Dark Age. This shows in its Vital Statistics. The num-
ber of registered users actually went down from 715 in 
January 1985 to 692 in July. The number of staff was 
down to about 19 compared with 23 three years before. 
The amount of CPU power per user was at an historical 
low of 0.009  (today the figure is about 7.4). 
No newsletter had been published for two years. 

Progress was still being made, of course. The first 
release of the positional astronomy software library, 
S L A L I B , took place. Now in its 27th incarnation, this 
has grown into one of Starlink's most successful prod-
ucts. Starlink's management effort also received a big 
boost at the beginning of 1985 when J o h n S h e r m a n 
joined the Project full t ime. Finally, on 4th March 1985 
J o d r e l l B a n k became Starlink's 10th working node. 
Roger Noble was the Site Manager. Jodrell got a DEC 
VAX/780 from the Manchester node which, in turn , got 
a new VAX/750. 

Mike Lawden, Starlink, RAL mdl@star.rl.ac.uk 

mailto:mdl@star.rl.ac.uk
mailto:mdl@star.rl.ac.uk
mailto:star@sheffield.ac.uk
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The Starlink Family - November 1994 
Starlink held its 7th Annual General Meeting at the  House, Abingdon on 2nd and 3rd November, 1994. Item 25 on the Agenda at 
10:15 on the 3rd was Coffee/Tea and Group Photograph. The Coffee and Tea have left no historical record but, happily, the group photograph has. 
It is reproduced opposite. The existence of leaves on the grass corroborates my claim that the time of year was late autumn (northern hemi-
sphere). Two years ago, in the 11th issue of this Bulletin, we published a similar photograph taken at the same event in the same venue. If you 
still have this issue, you will notice that on the former occasion (30th October, 1992) the sun was shining whereas two years later the weather 
was gloomy. You will also notice that, being a few days earlier in the year, there are more leaves on the trees and fewer on the ground. Finally, 
you will notice that there are more people (50) in the 1992 photo than (46) in the 1994 photo (there were more contract programmers in those 
days). Scan the rows from left to right. 

 Row 
Phil Dufton, Chairman, Starlink Panel; John  Assistant Site Manager, UCL; Martin Clayton, Contract Programmer, UCL; D a v i d 

 Site Manager (Project Node), RAL; Barry Smal ley , Site Manager, Keele; A l a n  Site Manager, Durham; R o d n e y War-
ren-Smith, Head of Applications, RAL; Grant  Contract Programmer, Cardiff (above); Paul Brown, Site Manager, Belfast (below); Bill 
Wilson, Site Manager, Birmingham; A n d y  Site Manager, Preston; Andrea Roberts, Operations, RAL; A lan Penny, Project 
Scientist, RAL; Adrian Fish, Site Manager, UCL; A lan Scott, Site Manager, Liverpool;  Mellor, Site Manager, Leicester (below); Peter 
Draper, Contract Programmer, Durham (above); Barry Kellett, Site Manager (Astrophysics node), RAL; T im  Site Manager, Hatfield; 
Horst Meyerdierks , Contract Programmer, Edinburgh; A n n e Charles, Software distribution, RAL (below); D a v i d Berry, Contract Program-
mer, Manchester (above); Michae l Bang, Site Manager, Manchester; R o d n e y Smith, Site Manager, Cardiff; M i k e Hill , Site Manager, South-
ampton; M i k e Lawden, Document Librarian, RAL; Roger Stapleton, Site Manager, St Andrews; Stuart  Site Manager, Sussex; A lan 

  ADAM support group, RAL; John BarrOW, Site Manager, Edinburgh; Martin  Software Librarian, RAL. 

Front Row 
Clive Davenhal l , Contract Programmer, Leicester; Phil Herridge, Site Manager,  John Sherman, Head of Operations, RAL; 
D a v e Terrett, Systems Manager, RAL; Steve Percival, Site Manager, Cambridge; S u b h a s h Rehan, Site Manager, Kent; Shashi 
Kanbur, Site Manager, Glasgow; Paul Col l i son, Site Manager, Oxford; Brian  ADAM support group, RAL; Kev in 
Richardson, Site Manager, QMW; Martin Murphy, Site Manager, Armagh; M a l c o l m Currie, Programmer, RAL (above); Chris 
Clayton, Operations, RAL; Patrick Wallace, Project Manager, RAL; N i ck Eaton, Site Manager, Imperial College. 
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Completion of the move to Unix 

Starlink's transit ion from VMS to Unix is now, es-
sentially, complete. This brief article outlines the his-
tory of this transit ion. 

From its establishment in 1979/80, Starlink ran 
VMS, first on VAX  machines and later on Mi-
croVAXes and VAXstations. In the late eighties, the 
Project considered the benefits and costs of moving to 
Unix and preliminary work on port ing Starlink soft-
ware s tar ted in 1990. However, the move from VMS to 
Unix can be considered to have started in earnest when 
the Starlink Users' Commit tee approved the policy in 
March 1991. 

Some like to believe tha t Starlink embarked on the 
move because Unix is an inherently superior operating 
system. However, this is not the case. The primary 
reasons were: (a) to mainta in compatibility with as-
tronomers overseas (mainly USA), (b) to ensure a com-
petitive supply of state-of-the-art hardware and (c) to 
allow access to the high-quality free software available 
under Unix (e.g.  

In 1991, the ADAM Support Group began work on 
its major task of making the ADAM software environ-
ment portable. In parallel, Starlink's contract appli-
cation programmers started to work on Unix versions 
of applications software. The first release in the Unix 
Starlink Software Collection (USSC) series took place 
in April 1991. 

In 1992 the Starlink Review Panel, chaired by Prof 
A P  endorsed the move and considered its 
duration and funding profile. They recommended that 
the move should be completed by March 1995 (the end 
of FY 1994/95) and recommended Starlink budgets un-
til then which, it was est imated, would result in around 
one X-seat (one  or workstation) per three 
research and technical users. This level of Unix hard-
ware provision, and corresponding funding, was recom-
mended by the Review as the best tha t could be done 
at the t ime. The Starlink Panel 's current policy is to 
move as quickly as possible to a provision of around one 
X-seat per research user. 

The Review's recommendations were accepted by 
SERC's APS Board and, in due course, the recom-
mended funds were made available. The extra funds 
required came from two sources: (a) Starlink's alloca-
tions were increased, the last of these increases being 
a £300K "windfall" at the end of FY 1993/94, and 
(b) more for hardware was found from within exist-
ing allocations by halving the number of contract pro-
grammers . The Willmore Review recognized tha t such 
a drastic reduction in application programming effort 
would cause problems with software support and devel-
opment, but hoped tha t the reduction would be only 
temporary. 

Depending on local needs and circumstances, sites 
moved to Unix at different speeds. The first site to 
complete the move was Jodrell Bank, in June 1993, and 

Starlink's largest site, Cambridge, completed the move 
in April 1994. Many sites completed the move in De-
cember 1994 or early in 1995. A site is classed as having 
completed the move when any remaining VMS equip-
ment is no longer maintained (no hardware or system 
software maintenance) and receives either no, or only 
negligible, management  Wi th this definition, 
the move is now complete at all sites. 

Starlink's support of VMS has not ceased alto-
gether - we are still running a central VMS service 
(STADAT, now a MicroVAX 3800) and developments 
in Unix applications software are sometimes carried 
over to the VMS software collection, when this can be 
done with negligible effort. In addition, we still have 
an obligation to support a VMS version of the infras-
tructure software for the Observatories. 

Just over a year ago, Starlink was support ing ap-
plication software on five different operat ing systems -
VMS, SunOS, Solaris, Ultrix and  - and a few 
sites were running all five! Now, however, this has been 
reduced to, essentially, two - Solaris and  This 
reduction in diversity will speed up software develop-
ment and distribution, simplify maintenance, and re-
duce the Site Managers ' workload. 

In February 1995, there was a total of 480 Starlink 
and part-Starl ink  and workstations, i.e. a 
total of 480 X-seats. Wi th a total of 1400 research and 
technical users at tha t t ime, we therefore had around 
2.9 users per X-seat. This ratio is close to the 3:1 esti-
mated at the t ime of the Willmore Review, and hope-
fully will reduce in future years. 

John Sherman, Starlink, RAL jcs@star.rl.ac.uk 
Chris Clayton, Starlink, RAL cac@star.rl.ac.uk 

 and  on Starlink 

A completely new distribution of  has jus t been 
released. The motivations for this were  the 
new, more maintainable, directory structure for  
and the opportuni ty to move to the versions of xdvi and 
dvips which incorporate a faster file-searching mecha-
nism. 

 

 is the latest version of  It has bet-
ter support for fonts, graphics and colour. It also brings 
the various extensions of  (SLITeX, AMS-LaTeX, 
etc) under a single format. 

There is an introduction to  in  
News, Issue 1, June 1994, and a description of the latest 
release in  News, Issue 2, December 1994. These, 
and documents describing various i tems in the release, 
are accessible on the W W W at URL: 

h t t p :      h tml 

mailto:cac@star.rl.ac.uk
mailto:jcs@star.rl.ac.uk


Recommended reading: 

•  A Document Preparation System  User's 
Guide and Reference Manual, 2nd ed., by Leslie 
Lampor t .  1994). ISBN 0-201-
52983-1 

• The  Companion, by Michel Goossens, Frank 
Mittelbach, Alexander   
1994). ISBN 0-201-54199-8 

 A Document Preparation System has been 
updated for  Appendix D summarizes the 
differences between  2.09 and  The 

 Companion contains detailed information about 
 tools and packages. 

 2.09 documents will run under  in 
compatibil i ty mode. To run under  in native 
mode, change  to  
Some of the document-style options are now document-
class options, others are packages and are accessed by 
the \ u s e p a c k a g e command. SLITeX is now a docu-
ment class of  not a separate program. 

The following  packages have been included: 

• babel - for typesetting in many languages 

• color - for colour support 

• graphics - for including images 

• psnfss - for using b i tmap fonts 

• tools - other useful packages 

The AMS-LaTeX style files have been included, 
but not the fonts. Please let us know if you want them. 

You should always specify a 4 p a p e r as a document-
class option: 

\ d o c u m e n t c l a s s  

otherwise it will default to American quarto. There has 
been much discussion about this on USENET News. 
The conclusion seems to be that it has to default to 
something, and no mat te r what is chosen a lot of people 
will be unhappy. 

Graphics Package 

At some t ime in the past the method for including 
external PostScript files changed. If you used to include 
them by using the command: 

  

this will not be recognized in x d v i , nor in d v i p s . You 
should now use the graphics package by specifying im-
mediately after the \ d o c u m e n t c l a s s command: 

and use the \ i n c l u d e g r a p h i c s command instead of the 
\ s p e c i a l command: 

 

xdvi and dvips 

Typing x d v i or d v i p s will give a summary of the 
options available for each program. There are also man 
pages about x d v i and d v i p s . 

x d v i now uses  to display PostScript fig-
ures which have been included with the text. However, 
it has the feature tha t , in order for the first figure to be 
displayed while it is being drawn, you must move the 
cursor anywhere on the border of the window or across 
the but tons . 

The output file from d v i p s now has the suffix  
instead of  

Most PostScript printers print at 300dpi. However, 
some can also print at 600dpi. If your printer is capable 
of printing at 600dpi you can invoke it by: 

dvips -D 600 -Z filename 

See the W W W page above for more information 
about d v i p s . 

Components of the Release 

This release contains: 

•  V3.1415. 

•  (2nd release, December 1994). 

• xdvik 18f (January 1995) - to display the  file 
on an  

• dvipsk  (January 1995) - to create a PostScript 
version of the file, which can then be printed on a 
PostScript printer. 

• dvican - to create a version of the file which can 
be printed on a Canon printer. 

• dvi2vdu  to display the  file on a character-
cell terminal . 

• Makeindex - to au tomate the generation of an in-
dex. 

• MNRAS for plain  and for  - a style file 
for Monthly Notices. 

• AASTeX - style files for AAS- and  
journals. 

Anne Charles, Starlink, RAL acc@star.rl.ac.uk 

\ u s e p a c k a g e { g r a p h i c s } 

mailto:acc@star.rl.ac.uk
file:///document
file:///document
file:///usepackage
file:///documentclass
file:///documentclass
file:///includegraphics
file:///special


Names, acronyms, logotypes, pictograms 
A user's guide 

Figure 1 summarises the changes tha t have taken 
place in Starlink's organisational environment since the 
Project was set up. 

From RL to CCL 

When the Starlink Project officially began in July 
1979, two laboratories called Rutherford Laboratory 
(RL) and Appleton Laboratory (AL) were involved in 
setting it up. These belonged to the Science Research 
Council (SRC). Two months later, RL and AL merged 
to form a single administrat ive unit . In 1981, this was 
named Rutherford Appleton Laboratory (RAL). In the 
same year, SRC was renamed Science and Engineering 
Research Council (SERC). 

There mat te r s stood for over a decade, apart from 
some reorganisation and renaming of the Boards which 
managed the SERC research programme (and the move 
of RGO from  to Cambridge). Then, 
in May 1993, the Government published a white pa-
per called Realising our Potential. This reorganised 
the Research Councils and split SERC into the Part i -
cle Physics and Astronomy Research Council (PPARC) 
and the Engineering and Physical Sciences Research 
Council (EPSRC) . At the same t ime, RAL, the man-
agement centre for Starlink, combined with Daresbury 
Laboratory (DL) in Cheshire to form a single entity 
called DRAL which became part of EPSRC. This reor-
ganisation took effect in April 1994. 

In April 1995, DRAL became the Central Labo-
ratory of the Research Councils, comprising RAL, DL, 
and the Chilbolton Observatory. At the same time, it 
ceased to be a par t of EPSRC and instead came under 
the control of CCL, the Council for the Central Labo-
ratory of the Research Councils. CCL is a new inde-
pendent body sitting alongside the six other Research 
Councils within the Office of Science and Technology 
(OST). Its Chai rman and Chief Executive is Dr Paul 
Williams, the former Director of DRAL. 

On 14th December 1994 Her Majesty the Queen 
approved a Royal Charter to be granted to the CCL. It 
sets out the objects for which the Council is established 
and incorporated as follows: 

• To promote high quality scientific and engineering 
research by providing facilities and technical ex-
pertise in support of basic strategic and applied re-
search programmes funded by persons established 
in this Our United Kingdom and elsewhere. 

• To support the advancement of knowledge and 
technology, meeting the needs of research coun-
cils, other customers and their user communities, 
thereby contributing to the economic competitive-
ness of our United Kingdom and the quality of life. 

• To provide advice, disseminate knowledge, and 
promote public understanding in the fields of sci-
ence, engineering and technology as engaged in by 
the Council. 

Correct names 

The correct abbreviation for the new Council is 
"CCL." The letter string "CCLRC" should not be used. 
The name "Central Laboratory of the Research Coun-
cils" may be contracted to "The Central Laboratory" 
or even "The Laboratory" where it does not give rise 
to ambiguities. There is no further abbreviat ion - do 
not use the letter string "CLRC." The names Ruther-
ford Appleton Laboratory, Daresbury Laboratory and 
Chilbolton Observatory remain in use for the individual 
CCL sites. 

The logotype (yes, logotype - not logo) of CCL is 
shown in Figure 1. The letters "CLRC" underneath the 
"swirl" are part of the logotype, and are not intended 
to be interpreted separately. The combination of these 
two elements is an identifying pictogram for all par ts of 
the organisation. The Corporate colours are Pantone 
259c Purple and Pantone 430c Grey. 

Acknowledgements 

How should you acknowledge Starlink in publica-
tions? We suggest "Starlink Project, funded by PPARC 
at  

Glossary 

AL - Appleton Laboratory. 

C C L - Council for the Central Laboratory of the Re-
search Councils. 

C C L R C - not valid, use CCL instead. 

C L R C - not valid, use Central Laboratory of the Re-
search Councils instead. 

D L  Daresbury Laboratory. 

D R A L  Daresbury  Rutherford Appleton Labora-
tory 

E P S R C  Engineering  Physical Sciences Research 
Council. 

O S T - Office of Science  Technology 

P P A R C - Particle Physics  Astronomy Research 
Council. 

R A L - Rutherford Appleton Laboratory. 

R L - Rutherford Laboratory. 

S E R C - Science  Engineering Research Council. 

S R C - Science Research Council. 

Mike Lawden, Starlink, RAL mdl@star.   uk 
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Date Event Research Councils Laboratories 

1979 July 

1979  

1980 Apr 

1980 Oct 

1981 

1993 May 

1994 April 

1995 April 

Star l ink s t a r t s 

RL & AL merge 

Star l ink user service 
begins 

Star l ink officially 
opened 

SRC renamed SERC, 
RL/AL named RAL 

 oar Potential" 
White Paper publ i shed 

SERC split up, 
RAL & DL combined. 

CCL formed 

CCL 

 

F i g u r e 1. This shows the changes in the organisation and naming of the Research Councils and Laboratories 
with which the Starlink Project has been associated from its inception in 1980 to the present day. The meanings of 
the acronyms used in the boxes are specified in the Glossary on page 14. 
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Book review Statistician's corner 

T h e U N I X - H A T E R S H a n d b o o k by  
Garfinkel, Daniel Weise and Steven Strassman, LDG 
Programmers Press, San Mateo, California (LSBN 1-
56884-203-1, US$16.95 UK£ 15.99, pp 329,  

The problem with writing a review of a book like 
this is tha t one runs the risk of being labelled a 'Unix-
Hater ' oneself. Nothing could be further from the truth: 
I don ' t hate Unix, I jus t have to live with it! The rela-
tionship is, therefore, a little like having one's mother-
in-law move in permanently. I digress, however. 

This tome is intended to poke fun at Unix (How 
can people stoop to such depths?  and make the 
more serious point as to why it should die. In that 
it succeeds, and contains a rich tapestry of anecdotes 
(a.k.a. horror stories) from both gurus and novices alike. 
It also has some particularly apt quotes: 

'Two of the most famous products of Berke-
ley are LSD and Unix. L don't think that  a 
coincidence. ' 

Or, my personal favourite: 

 most horrifying thing about Unix is that, 
no matter how many times you hit yourself 
over the head with it, you never quite manage 
to lose consciousness. ' 

Yes, beware, those who enter the Unix gulag may 
well find Dante 's legend above the door: Abandon hope 
all ye who enter here. 

This volume will provide extensive fodder for the 
zealous Knights of the  Wars (or 'holy  as 
I call them) . Certainly on Usenet it may run and run 
with chapters covering the file system, Unix philosophy, 
programming environment, documentat ion, sysadmin, 
NFS,  and more. Indeed,  pro-
vides another suitable adage: Lt could be worse, but it'll 
take time. 

Remarkably, Chapter 12 provides concrete exam-
ples of how to crack jus t about any Unix system. I leave 
it as an exercise to the interested reader to find out if 
they work, but Starlink sysadmins beware! 

On the bread-and-but ter issues, there are a few 
(too many?) typos, the cartoons are rather poor (they 
really should have drafted Larson or Scarfe for this) 
and the price is quite high for a  volume -
particularly in the UK. 

Let those comments not detract from a 'good read', 
though. Oh, and those of you with a particularly per-
verse sense of humour might take pleasure in the "Unix 
Barf Bag" located inside the back cover. Eew, gross. 

Figure 1 (page 19) illustrates the growth in Star-
link's user population since the star t of the Project. 
Each coloured band represents the number of users reg-
istered at a particular Starlink site. 

Four points need to be made. 

Firstly, information before 1986 is sparse and the 
curve is, to some extent, an imaginative historical re-
construction based on the best da ta available. 

Secondly, some sites combine and divide over t ime. 
Thus, at the bo t tom you can see R G O combine with 
Cambridge in 1990, and then in 1994 the users within 
the MRAO component of Cambridge are counted sep-
arately. Also, you can see the fifth band up, represent-
ing RAL, divide in 1990 into  (lower 
band) and RAL-Project (upper band) . 

Thirdly, because some users are registered at more 
than one site, the aggregate total of all registrations 
is higher than the actual number of users. The latest 
figures (for April 1995) are 2281 registrations and 1899 
users. Thus, the graph exaggerates the number of users 
by about 20%. 

Fourthly, the discontinuities tha t look like geolog-
ical fault lines are almost certainly spurious. They are 
caused by sudden purges of departed users in site lists 
which haven' t been kept up-to-date. However, the an-
nual cycles are thought to be real; they are caused by 
the inflow and outflow of users at particular periods of 
the academic year. 

It jus t shows how careful you've got to be when 
interpreting statistics! 

You may be interested in which band represents 
which site. If you look at the right-hand edge of the 
graph and count from the bo t tom up, the order is: 

Cambridge (IoA, RGO) 
Edinburgh 
RAL (Astrophysics) 
Manchester 
Jodrell Bank 
Leicester 
Southampton 
QMW 
Oxford 
Armagh 
Imperial College 
Kent 
Liverpool 
Sheffield 

Cambridge (MRAO) 
UCL 
RAL (Project) 
Durham 
Birmingham 
St Andrews 
Keele 
Cardiff 
Preston 
Belfast 
Sussex 
Hatfield 
Glasgow 

Read this list a line at a t ime. Thus, Cambridge 
(IoA, RGO) is the bo t tom band, Cambridge (MRAO) 
is the next one up, Edinburgh is the next one up, and 
so on. 

 Daly,  ACS, Hawaii pnd@jach.hawaii.edu Mike Lawden, Starlink, RAL mdl@star.rl.ac.uk 
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Alphabetical 

This is an alphabetical list of names which are associated with the Unix 
Starlink Software Collection (USSC). To the right of each name is a 
category code (e.g.  Look overleaf under this code to find the 
documents associated with this name. 

A2PS  2 IRCAMPACK A7 
ADAM I ISPELL A12 
AGI S3  A7 
ARD S2 
ARY S2 JCMTDR A7 
ASTERIX A6 JED A12 

 A9 JPL  
ASURV All 

KAPPA A2 
CAT S2 
CATAPP A5 MAG S2 
CATPAC A5 MEMSYS  
CCDPACK A7 MERS S4 
CGS4DR A7 MESSGEN A15 
CHART A9 MOSAIC A14 
CHR S4 
CNF S4 NAG  
COCO A9 NBS S2 
CONVERT A8 NCAR S3 

NDF S2 
DAOPHOT A2 NDPROGS Al 
DIPSO Al NEWS  4 
DOCFIND A14   2 

ECHOMOP Al OBSERVE A9 
EMACS A12 
EMAIL A14 PAR S2 
EMS S4 PERL A14 
ESP A2 PGPLOT S3 
EXPECT I PHOTOM A2 

PINE A14 
FIGARO Al PISA A2 
FIO S2 PONGO A13 
FITSIO S2 PRIMDAT S2 
FORMLOAD A9 PSMERGE A12 
FTNCHEK A15 PSX S4 

GENERIC A15 QDP A13 
GKS S3 
GNS S3 REF S2 
GRAPHPAR S3 RPS A9 
GRP S2 RV A9 
GWM S3 

SAE I 
HDS S2 SAOIMAGE A2 
HDSTRACE A8 SGS S3 
HELP S4 SKYCAL A9 

SLALIB  
ICL I SM A13 
IDI S3 SNX S3 
IRAF A3 SOFTLINK X3 
IRAS90 A7 SPECDRE Al 
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Name Description Documents 

Applications 

 Spectroscopy 
DIPSO Display & plotting S50 
ECHOMOP Echelle data reduction S152 
FIGARO General data reduction S16,86 M12,13,14 
NDPROGS n-d data analysis S19 
SPECDRE Data reduction S140 
TWODSPEC Longslit S16 

A2: Image Processing & Photometry 
DAOPHOT Stellar photometry S42 M9,10 
ESP Extended surface photometry  
KAPPA Kernel applications S95 
PHOTOM Aperture photometry S45 
PISA Position, intensity & shape S109 
SAOIMAGE Image display S166 M140 

A3: General Purpose 
IRAF Image reduction & analysis M104,105,154,156,157 
XANADU GSFC software system 

A4: Time Series & Polarimetry 
TSP Time series & polarimetry S66 

A5: Database Management 
 Sample use of CAT routines 

CATPAC Catalogues & tables S120 

A6: Specific Wavelengths 
ASTERIX X-ray data processing  
SPECX mm-wave spectral data S17  

A7: Specific Instruments 
CCDPACK CCD S139 
CGS4DR UKIRT (CGS4) S27 
IRAS90 IRAS  
IRCAMPACK UKIRT S177 

 IUE G3,7 S37 M45,46,47 
JCMTDR JCMT (UKT14) S132 

A8: Data Handling & Format Conversion 
CONVERT Format conversion S55 
HDSTRACE HDS object listing S102 

A9: Observation Preparation etc 
ASTROM Basic  S5 
CHART Finding chart S32 
COCO Coordinate conversion S56 
FORMLOAD Electronic form filler S22 
OBSERVE Check star observability  
RPS Submit Rosat proposals S18 
RV Radial velocity correction  

 CAL Interactive almanac & calculator   
TPOINT Telescope pointing analysis S100 

Document codes: G=SG; S=SUN; M=MUD 

A10: Archive Access 

All: Mathematics & Statistics 
ASURV Data with upper limits 

A12: Document Preparation 
A2PS 
EMACS 
ISPELL 
JED 
NUTPU 
PSMERGE 
TEX 

Ascii to PostScript 
Text editor 
Spelling checker 
Text editor 
Text editor 
Merge PostScript files 
Document typesetting 

S13 M5,6 

S184 
S34,170M102 
S189 
S168,170 

S164 
S9,12,93 M48-51,72,73, 
126,133 

S137 
 M62 

 

A13: Graphics 
PONGO Interactive plotting 
QDP Quick & dandy plotter 
SM Interactive plotting 

A14: General Utilities 
DOCFIND Starlink document search S38 
EMAIL E-mail help  
MOSAIC WWW browser  
NEWS Starlink news & job adverts 
PERL Extraction & report language 
PINE E-mail S169,170 M141 

 X-windows display setup  

A15: Programming Support 
FTNCHEK Fortran code checker S172M153 
GENERIC Generic Fortran routines S7 
MESSGEN Error message generation  
SPT Porting tools  
STARX X Library Unking SSN21 

Subroutine Libraries 

 Astronomical & Mathematical 
JPL Solar system ephemeris  87 

 Maximum entropy  17  M53 
NAG Numerical maths & statistics S28,29 M55,56,57,58, 
SLALIB Positional astronomy S67 
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S2: Data Access & Management 
 Array description language S183 
ARY Access ARRAY objects  
CAT Access catalogues 
FIO Fortran  S143 
FITSIO FITS  on disk S136 M16 
GRP Object group management S150 
HDS Hierarchical data system S31,39,92,102 
MAG Magnetic tape handling 
NBS Adam noticeboard system S77 
NDF Access NDF objects S33 
PAR ADAM parameter system S114 

PRIMDAT Process primitive data S39 
REF Reference HDS objects  
TRANSFORM Coordinate transformation S61 

S3: Graphics 
AGI Graphics database S48 
GKS Low-level  M27 
GNS Workstation name service S57 
GRAPHPAR Adam graphics S113 
GWM X window manager S130 
IDI Image display interface S65 M28 
 High-level S88,90 M59 
PGPLOT High-level S15,113 M61 
SGS Simple interface to GKS S85,113 
SNX SGS-to-NCAR connection S90 

S4: Other 
CHR Character handling S40 
CNF C/Fortran programming SGP/5 
EMS Error message service S104 
HELP Interactive help system S124 
MERS Message & error reporting S104 
 Posix interface S121 

Infrastructure (I) 

ADAM Software environment G4,6  
EXPECT User emulation 
ICL ADAM command language G4,5 
SAE Environment base files 
TCL Embedded command language 
TK X-window toolkit for TCL 
XADAM GUI interface S178 
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F i g u r e 1.  shows the growth in the number of Starlink user registrations at Starlink sites. Each coloured 
band represents one particular site. Values for individual sites are not available before 1986. Because some users are 
registered at more than one site, the total number of registrations exceeds the actual number of users. 
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STARLINK INFORMATION 

Starlink sites  site managers: 
B I R M I N G H A M : School of Physics a n d Space Research, Uni-
versity of B i rmingham, E d g b a s t o n P a r k Road, BIRMINGHAM, 
B15 2 T T . Tel: 0121-414-6447. Bill Wilson. 
s ta r@star . s r .bham.ac .uk 
C A M B R I D G E : This is a single Star l ink node serving three or-
ganisat ions:  Royal Greenwich Observatory, Madingley Road, 
C A M B R I D G E , CB3 OEZ. Tel: 01223-374000. (2) Ins t i tu te of 
Astronomy, University of Cambr idge , Madingley Road, CAM-
B R I D G E , CB3 0HA. Tel: 01223-337548. (3) Mullard Radio As-
t ronomy Observatory, Cavendish Labora tory , Madingley Road, 
C A M B R I D G E , CB3 0HE. Tel: 01223-337200. 
Peter  Phil  Steve  Geraint Lewis. 
s tar@ast .cam.ac.uk (1  2); 
David Titterington. d j t@mrao.cam.ac .uk (3). 
C A R D I F F : Dep t of Physics  Astronomy, University of Wales 
College of Cardiff, P O Box 913, C A R D I F F , CF2 3YB. Tel: 01222-
874000 X5282. Rodney  s tar@astro.cf .ac.uk 

 Dept of Physics, University of D u r h a m , South Road, 
DURHAM, DH1 3LE. Tel: 0191-374-2131. Alan Lotts, Pam Mur-
ray. Oper .S ta r l ink@durham.ac .uk 
E D I N B U R G H : This is a single Star l ink node serving two or-
ganisat ions:  Royal Observatory Ed inburgh . (2) Ins t i tu te for 
Astronomy, Dept of Physics a n d Astronomy, University of Ed-
inburgh. These share the same address : Blackford Hill, EDIN-
BURGH, EH9 3HJ . Tel: 0131-668-8377. John Barrow, Ewan 

 s tar@roe.ac.uk 

G L A S G O W : Dept of Physics  Astronomy, University of Glas-
gow, G L A S G O W , G12 8QQ. Tel: 0141-339-8855 X4268. 
Shashi Kanbur. s tar@astro.gla .ac.uk 
H A T F I E L D : Dept of Physical Sciences, University of Hertford-
shire, College Lane, H A T F I E L D , Her ts ,  9AB. 
Tel: 01707-284601. Tim  s tar@star .her ts .ac .uk 
I C S T M : Astrophysics Group , Dept of Physics, Blackett Labora-
tory, ICSTM, Pr ince Consort Rd , LONDON, SW7 2BZ. 
Tel: 0171-594-7538. Nick  s tar@ic.ac.uk 
J O D R E L L B A N K : Nuffield Radio Ast ronomy Lab, University 
of Manchester , Jodrel l Bank , M A C C L E S F I E L D , Cheshire,  
9DL. Tel: 01477-571321 X293. Ray  s tar@jb.man.ac.uk 
K E E L E : Dept of Physics, University of Keele, KEELE, Staffs, 
ST5 5BG. Tel: 01782-584229. Barry  
star@astro.keele.ac.uk 
K E N T : Electronic Engineer ing Lab , University of Kent , CAN-
T E R B U R Y , Kent , CT2 7NT. Tel: 01227-475406. Subhash Rehan. 
star@star .ukc.ac.uk 
L E I C E S T E R : Dept of Physics a n d Astronomy, University of 
Leicester, University Rd, L E I C E S T E R ,  7RH. Tel: 0116-252-
3599 Geoff Mellor. s tar@star . le .ac.uk 
L I V E R P O O L : School of Chemical a n d  Sciences, Liver-
pool J o h n Moores University,  St, L I V E R P O O L , L3 3AF. 
Tel: 0151-231-2289 Alan   
M A N C H E S T E R : Dept of Astronomy, University of Manch-
ester, Oxford Road , M A N C H E S T E R , M13 9PL. Tel: 0161-275-
4236.  
N O R T H E R N I R E L A N D : T h e following two sites are regarded 
as a single Star l ink node : 
(1) Armagh Observatory, College Hill, ARMAGH, BT61  

Tel: 01861-522928. Martin   
(2) Dept of Pu re and Applied Physics, Queen 's University of 
Belfast, BELFAST, B T 7  Tel: 01232-245133 X3648. 
Paul  s tar@qub.ac.uk 

O X F O R D : Dept of Astrophysics, Nuclear Physics Building, Ke-
 Road, O X F O R D ,  3RH. Tel: 01865-273311. Paul 

son. s tar@astro.ox.ac.uk 

P R E S T O N : Centre for Astrophysics, University of Cent ra l Lan-
cashire, Corpora t ion St, P R E S T O N ,  2HE. Tel: 01772-
893564. Andy Adamson. s tar@uclan.ac.uk 

Q M W : Dept of Physics, Queen Mary a n d Westfield College, Mile 
E n d Road , LONDON, E l 4NS. Tel: 0171-975-5053. 
Kevin  s tar@qmw.ac.uk 

R A L : Rutherford Apple ton Laboratory , Chil ton, D I D C O T , Oxon, 
0 X 1 1 OQX Tel: 01235-821900. 
(1) Projec t cluster: Building R68. David Rawlinson, X6471. 
oper@star.r l .ac.uk 
(2) Astrophysics cluster: Building R25. Barry Kellett, X5427. 
s tar@ast .s tar . r l .ac.uk 
S T A N D R E W S : Dept of Physics and Astronomy, University of 
St Andrews, Nor th Haugh, ST A N D R E W S , Fife, KY16 9SS. 
Tel: 01334-463141. Roger Stapleton. s tar@st-and.ac .uk 

S H E F F I E L D : Dept of Physics, University of Sheffield, T h e Hicks 
Building, Hounsfield Road , SHEFFIELD , S3 7RH. Tel: 0114-282-
4577. Phil   

S O U T H A M P T O N : Dept of Physics, University of S o u t h a m p -
ton, S O U T H A M P T O N , S 0 1 7 1BJ. Tel: 01703-592080. 
Mike  s tar@phastr .soton.ac .uk 

S U S S E X : Ast ronomy Centre , Division of Physics  Astronomy, 
University of Sussex, B R I G H T O N , East Sussex,  9QH. 
Tel: 01273-678478. Stuart Keir. s tar@star .maps.susx.ac .uk 

U C L : Dept of Physics  Astronomy, University College Lon-
don, Gower Street , LONDON, W C l E 6BT. Tel: 0171-380-7147 
or 0585-356588. Adrian Fish, John  s tar@star .ucl .ac.uk 

Starlink World Wide Web address: 
All sites can be accessed  h t tp : / / s t a r -www. r l . ac .uk / 

Starlink contacts at RAL: 
Tel: 01235-821900. All usernames are on star.rl.ac.uk, except Alan 
Penny who is on ast.star.rl.ac.uk 
Project Manager: Patrick Wallace X5372 (ptw) 
Project Scientist: Alan Penny X5675 (ajp) 
Operations Manager: John Sherman X6367  
Applications: Rodney Warren-Smith  (rfws) 
ADAM Support Group: Brian  X6478  
Document Librarian: Mike Lawden X6254  
Software Librarian: Martin  X5363 (ussc) 

Starlink contract programmers: 
David Berry, Manchester, dsb@ast.man.ac.uk, Tel: 0161-275-4226 
Martin Clayton, UCL, mjc@star.ucl.ac.uk, Tel: 0171-380-7147 
Peter Draper, Durham, P.W.Draper@durham.ac.uk  
Horst Meyerdierks, Edinburgh, hme@roe.ac.uk 
Grant Privett, Cardiff, gjp@astro.cf.ac.uk 
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