Appleton Laboratory
Patrick Moore in knife attack?
In our last issue I broke the World Exclusive story of
the Astronomer Royal's assault on Professor Brown
with a cloth at the opening of the new Glasgow
Starlink node.
In this issue I am able to reveal an even more amazing
story. The picture shows Patrick Moore brandishing a
knife, this time at the opening of the new Liverpool
Starlink node (once again, a World Exclusive story).
On the right, an alarmed Project Scientist, Alan
Penny, wonders what to do. To find out more, turn
immediately to page 3 where our investigative
Liverpool reporters reveal the full story.
The next new Starlink node opened for business in
Sheffield on October 1st. My good wife tells me that
things happen in threes, so I kept well clear of the
place on that day!
Based on my new address list of Site Managers, I'd
say that Sheffield is the 26th Starlink site (if you
count RAL as 1 site). Full details are on the back
page along with all the others. Welcome to their Site
Manager, Phil Thorpe.
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Editorial

Perhaps the most visible sign of progress has been
the explosion in the amount of information Starlink provides on the World Wide Web. This important development is described in the articles below and on page
5. Also, we have a new method of managing Starlink
software development. This involves Software Strategy
Groups, an outcome of the last questionnaire; see page
8. So things have been happening after all.

Why so small? — It's been quiet, that's why.
Since the last Bulletin, no earnest Reports have
given their diagnoses and prescriptions; no massive questionnaires have revealed their assertions and percentages; no earthshaking reorganisations have generated
new logos, fonts and memo pads.
Then there were the holidays. Even people famous
for never taking leave, or when forced to do so slunk
back in defiance to their terminals and irritated their
colleagues by saying "I'm not here, " even these people
started leaving yellow stickers on their doors with the
legend "Back Friday."
Don't get me wrong. Wealth creation is still going
on at higher levels of productivity. Figures are bent over
glowing terminals, tapping at keyboards, fondling mice.
The mysteries of the Universe (or at any rate of Unix)
are still being pondered. Equipment has been ordered;
new staff hired; conferences attended. It's just that not
much has been visible to users, or produced Bulletinworthy articles.

It's nice to
happen now and
the response to
the last issue.

get feedback from readers. This does
again, but nothing has ever approached
Rachael Padman's article on Unix in
For a brief but intense period, the
Internet Newsgroup hummed
with postings from cheering (or enraged) readers; the
Bulletin's first flame war.
Finally, the full details of the results of Starlink's
massive questionnaire have been published as
There are 97 pages to read and enjoy.
Mike Lawden, Starlink, RAL

StarWeb

mdl@star.rl.ac.uk

The URL address of the home page that I maintain is h t t p :
u k / . Let's call this the
Starlink page. If you go down to the Sites page, you will
find a list of
link sites. Each site with a Web home
page I know about is linked to from here.

Imagine you are a music lover who collects CDs.
For the last ten years you have shopped at W H Smith's
in Didcot (until it closed), browsing through a couple of
racks at the back of the shop by the cards and envelopes.

The Starlink page points to basic information about
the
link Project, sites, people (with photos), software and documentation (including all the Starlink User
Notes). However, some of the other
link sites have
a lot more information available than that provided by
the Project site, and they have more pretty pictures too,
so be sure to look at other sites.

Now suppose your wise and benevolent employer
gives you a transporter so you can beam down at the
click of a mouse to the HMV store in Oxford Street.
Suddenly, you find yourself in the world's largest record
store where your problem is finding the right floor and
then deciding which of the fifty different recordings of
the piece you're after to buy.

One of the advantages of the Web is that information can updated very quickly. For example, the usernames information is likely to be updated on the Web
before it is distributed to sites through the normal software updating process. Also, it is much easier to update
an on-line list of available software than to revise and
reissue SUN/1, so this is done more frequently.

Well, the World Wide Web gives you the same sort
of adrenalin rush. It literally opens up a world of information. I described it in the article "Starlink roams the
Net" in the last issue. Here, I want to advertise the remarkable amount of information it contains on Starlink.
This changes all the time. It is put there mostly
by enthusiasts who have their own ideas about what
should be described and how it should be organised. It
isn't managed centrally. There is a lot of duplication.
Some of it is out of date. Some of it is wrong. Some
of the links have nothing to do with Starlink (to the
Cardiff movie database, BBC TV schedules etc) but are
horribly interesting.

Try looking at some of the personal pages. These
are very useful. It's like having a private consultant
who has searched the Web for you and found lots of
goodies. These guys (they are always male) surf the
Web for hours and put into their pages lots of links to
what they have found, so use these links.
As long as you use your discretion, look at the
dates on things (it's bad news if a page is undated),
and are sceptical about anything that looks like a warranty
will disclaim it), there is a mine of useful
information on the Web awaiting your discovery.

Having given you that health warning, and made
it clear that the contents of most of these pages are not
produced, monitored or endorsed by Starlink managethey do in fact contain an enormous amount of
useful information about
link hardware, software,
people, observatories, databases and astronomy in general.

Mike Lawden, Starlink, RAL
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Liverpool's new Starlink node

The new Starlink node at Liverpool John Moores University was opened on March 2lst 1994 by Patrick Moore.
The opening took place prior to Dr. Moore presenting a public lecture to an audience of over 1000 people in Liverpool's
St. George's Hall, an event organised by the LJMU astrophysics group to mark Science, Engineering and Technology
week.
The creation of this Starlink node represents a significant milestone in the development of Astrophysics research
in Liverpool. Although the Astrophysics research group at Liverpool JMU has been in existence for only two years,
the city has a long tradition of astronomy stemming largely from its maritime past. The Liverpool Observatory at
Waterloo Dock was founded in 1843 and was one of the major British observatories in the
Century (see, for
example, MNRAS 2 1 , 112). Its transit telescope provided data for improved navigation tables vital for the growth
of the port's maritime trade, and the rating of ships' chronometers was also carried out at the Observatory. Today,
Liverpool boasts perhaps the finest educational planetarium in Britain (with 45,000 visitors per year) and one of the
largest and oldest amateur astronomical societies in the world (established in 1881).
Given this background, it is rather surprising that, with the notable exception of the celestial mechanics group
at Liverpool University, prior to 1992 Liverpool was the only major city in the UK without an active astronomy/astrophysics research presence. Following the initial appointment of Prof. Mike Bode, the growth of the group
has been extremely rapid and it now comprises 20 active astronomers with research interests ranging from cometary
dynamics to large-scale structure in the universe.
The Starlink opening and informal reception was attended by the Vice-Chancellor of the University, Prof. Peter
ne, Dr. Alan Penny from the
link Project, Dr. Alan Bowden from the Liverpool Planetarium and Space
Gallery, along with Prof. Mike Bode and the other members of the Liverpool Astrophysics group. The opening of
the node was marked by the cutting of a truly delicious cake baked by the group secretary, Miss Andre Brabin, a
manoeuvre which was successfully completed without serious injury.
In the photograph at the top of the page, Patrick Moore, encouraged by Mike Bode and the
cuts the cake and declares the Liverpool JMU Starlink node officially open. CPU/cake-starved members of the JMU
Astrophysics group can be seen massing in the background.
James Dunlop, Liverpool JMU
Tim O'Brien, Liverpool JMU
Alan Scott, Liverpool JMU

jsd@star.livjm.ac.uk
tob@star.livjm.ac.uk
star@star.livjm.ac.uk
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New products
The products mentioned below have been released
as part of the Unix Starlink Software Collection (USSC)
during the period May to September 1994 inclusive.
During this time there have been 13 software releases
affecting 32 software items, of which 8 were new to the
Collection. Of the 8 new ones, 4 were ported from existing VMS versions and 4 were totally new.
New items

a2ps
email
generic
tex

dipso
fígaro
iuedr

rv

and new versions of the following subroutine libraries
have been released:
ems
hds
mag

grp
jpl
nag

par
ard: The ASCII Region Definition system provides a
textual language for describing regions within a
data array, together with software for converting
the textual description into a pixel mask. The language is based on a set of
identifying simple shapes (boxes, circles, lines etc). The keywords
can be combined using Boolean operators to create more complex shapes. The data arrays can be
multi-dimensional.
echomop: This is Dave
Echelle spectrograph
data reduction package. It extracts spectra from
2D data frames. It is designed primarily for use
with data from the UCL Echelle Spectrograph installed on the AT, although it is flexible enough
to handle data from a wide range of sources.
2)
ircampack: This provides
data handling facilities. It can be used with kappa and ccdpack for
IRCAM data reduction. (SUN/177)
messgen: A program for creating files for the proper
operation of the system for associating texts with
Starlink facility status codes on Unix systems.
(SUN/185)

In addition to the documents associated directly
with the software items listed above, there have been
other new issues, in particular:
S U N / 1 0 0 . 1 0 is a revision of the document describing
tpoint, a telescope pointing analysis application.
S U N / 1 6 9 . 3 is a revision of the document describing
pine, a Unix e-mail system.
is a revision of the Starlink C programming
standard.
is a new document describing Starlink's local management arrangements.
is a new document describing the results of
the 1994 Starlink software questionnaire.
Dave Terrett, Malcolm Currie and myself have also
produced the second Starlink "glossy." This one introduces you to Starlink's Software Environment on a single A4 sheet. So, if you want to know about ADAM,
but don't have time to read SG/4, ask me for a copy.

New ported items
Summary

asterix: An X-ray data processing package. It has interfaces to
and
instrument data.
A subroutine library for solar system ephemeris.
tsp: Jeremy Bailey's software for Time Series data and
Polarimetry data processing. It handles data from
a variety of instruments. (SUN/66)
twodspec: Tim Wilkins' additions to Figaro for data
reduction of long-slit and optical fibre array spectra.
New versions

New versions of the following existing applications
have been released:

Table 1 summarises the names of all the software
items and documents that are new, or have changed,
during the period May to September 1994 inclusive.
Mike Lawden, Starlink, RAL
Martin
Starlink, RAL

mdl@star.rl.ac.uk
ussc@star.rl.ac.uk

Finding e-mail addresses
Want to find the e-mail address of Dr Somebody?
On a Starlink Unix machine, just type:
email Somebody

It's easy. See SUN/182 for more details.
Mike Lawden, Starlink, RAL

mdl@star.rl.ac.uk

Name

Description

Name

Applications
Al: Spectroscopy
FIGARO
DIPSO
ECHOMOP
TWODSPEC

General data reduction
Display & plotting
Echelle data reduction
Longslit spectroscopy

A4: Time Series & Polarimetry
TSP
Time series & polarimetry

Subroutine Libraries
Astronomical & Mathematical
JPL
Solar system ephemeris
NAG
Numerical maths & statistics
SLALIB
Positional astronomy

S152
S16

S2: Data Access & Management
ARD
Array description language
GRP
Object group management
HDS
Hierarchical data system
MAG
Magnetic tape handling
NBS
ADAM noticeboard system
PAR
ADAM parameter system

S66

A6: Specific Wavelengths
X-ray data processing
A 7: Specific Instruments
IRCAMPACK
IUEDR

S177

A9: Observation Preparation etc
FORMLOAD
Electronic form filler
RV
Radial velocity correction
A12: Document Preparation
A2PS
Ascii to PostScript
EMACS
Text editor
TEX
Document typesetting
A14: General Utilities
EMAIL
E-mail help
A15: Programming Support
GENERIC
Generic Fortran routines
MESSGEN
Error message generation

Description

S3: Graphics
GWM

X window manager

S4: Other
CHR
EMS
MERS

Character handling
Error message service
Message & error reporting

S183

S77

SSN/4
S104

Infrastructure

S184
ADAM

Software environment
ADAM command language

S182

Other Documents

S185

PINE - Electronic mail interface
TPOINT - Telescope pointing analysis system
Starlink C programming standard
Local management arrangements
Starlink software survey results

Document codes: G=SG;

S169
S100
SGP/4
SGP/43

Table 1. Starlink software and documents which are new, or have changed, from May to September

The best three WWW pages?

1994.

sition, scale and orientation desired and it will return
to you an image made to your specification. You can
combine images and catalogues; overlay the positions of
catalogue objects, contour one image over another, or
create multi-colour images where each primary colour
represents the intensity from a different survey. The final images can be supplied as FITS, GIF, PostScript,
etc.

Which are the most useful World Wide Web pages?
Clearly, there is no definitive answer to this question,
but here are my suggestions. Try them — you may find
that you agree.
1. N A S A Astrophysics D a t a Syste m ( A D S )
Abstract Service.
http://adswww.harvard.edu/abs_doc/abstract_service.html

3. AstroWeb:
sources.

This service provides access to over 160,000 abstracts provided by the
project. The abstracts can be searched with various search criteria such
as author, object name, keywords and strings of text in
the title or abstract. Complete your literature searches
in minutes instead of days. At the very least you can use
it to see how many papers your professor has written.
Try looking up the publication lists for Starlink Project
staff. You may be surprised at what you find!
2.
h t tp

S87
S28
S67

Astronomical Internet Re-

AstroWeb is a WWW interface to a collection of
Internet accessible resources aimed at the astronomical
community. The goal of AstroWeb is to be the most
complete, up to date, and useful listing of astronomical
resources available anywhere. At the time of writing, the
collection contained a total of 891 WWW, Gopher, Wide
Area Information System
Telnet and Anonymous F T P resources, and it is still growing. Particularly useful features of AstroWeb include a searchable
index for all resource information, and three-times daily
searches for 'dead' or
resources.

View: image retrieval facility.

View is described by its providers as a virtual
observatory on the Net. Astronomers can generate images of any part of the sky at wavelengths in all regimes
from radio to gamma-ray. Simply
View the po-

Chris Clayton, Starlink,
5
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Comings and goings

Complaints

It has been another active period on the personnel
front, with 6 comings and 6 goings in the period May to
September 1994. For the very latest details available,
see the back cover.

The National Audit Office (NAO) report on RAL
and
link was the subject of an article in the previous Bulletin (No. 13, May 1994). One of the NAO's
recommendations was that Starlink should have a formal complaints procedure.

Comings

This was considered by the Starlink Panel at its
meeting in July, when it was agreed to adopt the following two-stage procedure:

Five new site managers (two of them acting, i. e. not
Starlink staff), and one applications programmer have
been appointed:

Stage 1: discuss the complaint with your local Site
Manager and, if it can't be resolved this way, with
your Site Chairman.

Michael Bang is the new manager of the Manchester node, replacing Vassilis Laspias.

Stage 2: if the complaint is still unresolved, take it
up with the
link Project Manager at RAL,
with correspondence copied to the Chairman of the
Starlink Panel.

Michael Hill is currently acting as manager of the
Southampton node, replacing Laurence Jones.
Phil T h o r p e is the manager of the new Sheffield
node.
Dave Shone is currently acting as manager of the
Jodrell Bank node, replacing Richard Nicholson.

This procedure will also be put in the next edition
of the "Starlink User's Guide."

T i m Naylor is currently acting as manager of the
node, replacing James Albinson.

The new procedure should not be seen as the only
way of raising complaints — it is intended to be in
addition to, not instead of, the informal channels that
have been used up to now.

Martin Clayton has replaced Dave Mills on a
temporary contract at UCL as the Starlink programmer
working on
data analysis software.

We hope that the introduction of this formal procedure does not lead to an increase in the present low
level of complaints!

Goings

John Sherman, Starlink, RAL

We have lost one contract programmer, three site
managers, and two user support assistants.
Dave Mills' original contribution to Starlink was
the ECHOMOP package
reducing Echelle spectra
(officially released in September 1994). He wrote this
while working for the Optical Sciences group at UCL
before becoming a Starlink programmer there in January 1992. It contains novel ideas, such as automated
arc line identification, which have attracted interest
from abroad and have been reused in other packages
(e.g. SPECDRE).

jcs@star.rl.ac.uk

Ten years ago
Ten years ago, the committee which monitors the
work of Starlink underwent one of its periodic name
changes. SAG, the Starlink Scientific Advisory Group
which had first met on 12 September 1979, transmogrified into SUC, the Starlink Users' Committee.
its first meeting on 24 September 1984 it "reviewed
the current status of Starlink and discussed its future
roles." An excellent thing for it to do, in my opinion.
Over the next eight years, SUC met 26 times before being reincarnated, with peer-review powers, as the current SP
Panel).

Dave then worked on porting and upgrading the
and
packages. He was also the brains
behind the original UCL World Wide Web pages, a task
he implemented with great enthusiasm and panache
(but leaving a maintenance challenge for his successors).

On 30 June 1984, Sid Wright, one of the principal
architects of the second Starlink software environment
(SSE), left UCL for Perth, Australia. This was followed
a month later by the first official release of the SSE. This
was the start of the road leading to the current ADAM
environment.

Richard Nicholson was site manager at Jodrell
Bank from April 1992.
Laurence Jones was site manager at Southampton from January 1989.
James Albinson was site manager at Keele from
May 1988.
Karen Brazier was a user support assistant at
ROE from March 1994.
Kevin Ferguson was also a user support assistant
at ROE from May 1994.

In November 1984, the 9th Starlink node opened
at the University of Leicester with Mike Denby as
Site Manager. The hardware was based on a DEC
Leicester is now Starlink's 4th largest node
and (see the bar chart on page 15) houses its 2nd largest
community of astronomers.

Mike Lawden, Starlink, RAL

Mike Lawden, Starlink, RAL

mdl@star.rl.ac.uk
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Software Strategy Groups

I m a g e P r o c e s s i n g : CCD d a t a reduction; detection of
objects/features in images; photometr y of point,
crowded
extended sources; image reconstruction
resolution enhancement; IRAS d a t a reduction,
and the imaging aspects of reducing Infrared, Solar,
HST, n-dimensional and other
data.

One of Starlink's jobs is to set priorities for its applications p r o g r am development. In the past this has
been guided by Special Interest Groups
However, in 1993 the Starlink Panel decided to replace SIGs
with SSGs: Software Strategy Groups. These will have
new subject areas a n d new terms of reference. They will
also contribute to an a n n u a l review of software strategy
conducted by the Project for the Panel. SSG subject
areas will be based on the results of regular software
questionnaires.

Theory
S t a t i s t i c a l A n a l y s i s . (The scope of this
group is deliberately left rather open as little is
yet known of requirements in this area.)
Information Services
D a t a b a s e s : network information services; e-mail; file transfer; local news;
network news services, and database
catalogue
access (both local and remote).

T h e first questionnaire was distributed last January, and preliminary results were shown in the last
issue of this Bulletin. Question 8 concerned SSGs and
was answered in 403 of the 524 responses. It was designed to answer the following points:

G r a p h i c s / I n f r a s t r u c t u r e : general purpose software
for graphical and image display; user interfaces, including graphical interfaces (GUIs), a n d other infrastructure software such as subroutine libraries.

• Do the subjects covered by SIGs still have sufficient
support to make t h e m viable subject areas for the
new SSGs?

X - r a y A s t r o n o m y : time series analysis; processing of
photon event lists, and other spectroscopic
imaging aspects of X-ray astronomy (where these differ from the general requirements covered by other
SSGs).

• Should new groups be formed by splitting some
SIGs into more specialised groups?
• Should any new subject areas be covered?
T h e following initial conclusions were drawn from
the raw questionnaire d a t a :

R a d i o A s t r o n o m y : mm-wave astronomy; synthesis
enhancement of radio images; single dish observations, and other spectroscopic and imaging aspects of radio/mm-wave astronomy (where these
differ from the general requirements covered by
other SSGs).

• There is strong user support for the concept of specialist software groups — only 17 people out of 430
voted against SSGs.
• Half the
subject areas received little support
and therefore do not form viable areas for SSGs.
These included the VIMSIG, HSTSIG, IUESIG,
and (perhaps) IRASSIG subject areas.

It is not intended t h a t SSGs should cover all aspects of astronomy, nor t h a t Starlink's software strategy should depend exclusively on these groups. While
SSGs will be the groups "officially sponsored" to provide specialist information on software m a t t e r s , views
will also be invited from other sections of the Starlink
community before formulating an annual software strategy. T h u s topics perceived as minor, such as "Documentation," need not be ignored simply because they
do not fit neatly into major subject areas.

• No categories received sufficient votes to justify
fragmenting SIG subject areas into more specialised ones.
• Some new subject areas received sufficient support
to justify coverage.
• No subject areas likely to influence the result
greatly were omitted from the questionnaire.

An i m p o r t a n t difference between SSGs a n d SIGs
is the removal of responsibility for managing software
development and for designing and assessing software.
Instead, SSGs will concentrate more on overall priorities and will inform the Project a b o u t developments
and future options within their areas. For this reason,
subject areas are broader t h a n in the past.

A more detailed analysis revealed t h a t some of the
categories voted on could be combined into more general areas. In some cases, subjects which could not be
completely absorbed into others were split (typically
into their spectroscopic and imaging aspects) along
with their votes. T h e final decision, endorsed by the
Starlink Panel, was to set u p the following SSGs:

These SSGs have now been set up, and the first
meetings took place in October 1994. This inaugurates
a new era in
link software m a n a g e m e n t .

S p e c t r o s c o p y : 1-, 2- and
spectroscopic
d a t a reduction; modelling
analysis of spectra;
d a t a reduction; spectral reconstruction
resolution enhancement, a n d the spectroscopic aspects of reducing Infrared, Solar,
HST and other d a t a .

Rodney

Warren-Smith,

Mike Lawden,
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Starfink and Linux
W h a t is Linux?
Linux is a version of Unix for PCs. It has all the
features you would expect in a modern fully-fledged
Unix, including true multitasking, virtual memory, Xwindows, shared libraries, proper memory management and T C P / I P networking. It is also very robust.
Most popular Unix applications are available on Linux
(e.g. Emacs,
xv,
perl).
W h y is Linux important?
The PC hardware arena is very competitive, so
the ability to run astronomical applications on such
low cost machines is a very attractive prospect. DOS
and Windows are not good platforms for our software
(I won't go into the reasons why here), but a PCcompatible Unix would be ideal, not least because our
software already runs on several flavours of Unix. Furthermore, many astronomers already use PCs for nonastronomical applications, such as DTP packages, so
the ability also to run full-blown astronomical applications on their existing PCs, at very little extra cost in
terms of hardware, would be a significant boon to them.
Linux is freely available (although not public domain) and can be obtained over the Internet. It is also
available on floppies/CD-ROM from commercial suppliers, and a Linux CD-ROM has recently been given
away free on the cover of a UK PC magazine. Linux
is compact; a full distribution will take around 200Mb
of disk but a very usable version, including X-windows,
will fit into 80Mb. Hence, it will quite happily co-exist
with DOS and Microsoft windows on a modern PC.
W h a t astronomical applications are available for Linux?
A list of these can be found on the WWW page
http
but at the time of writing they included "Classic"
SLALIB, MIDAS and LICK MONGO. The
team intend a port to some flavour of Unix on
PCs, but at the time of writing they have not officially
decided if this will be Linux.
W h a t is Starlink doing about Linux?
Starlink welcomes the emergence of Linux as a
stable, low-cost version of Unix for PC hardware.
However, we have not immediately taken on fullyfledged support of the Unix Starlink Software Collection (USSC) on Linux for two main reasons:
• The majority of the Starlink Software is written in
Fortran 77, and as yet there is no Fortran compiler
available for Linux. It is possible to convert our
Fortran source to C (using f2c) and use the GNU
C compiler. It should be possible to automate the
building of a Linux version of the USSC from the
Fortran source used on the other platforms (via f2c
and other tools), but it would require effort to set
up such a system.

• Many Starlink applications make use of the NAG
libraries. NAG have stated categorically that they
will not be making their libraries available on
Linux. The solution here, of course, is to remove
NAG calls from our applications, but this requires
the provision of an alternative library made up of
public domain routines which can be freely distributed with our software, and which can be used
to replace the subset of NAG routines which we do
use. This is a significant piece of work.
Starlink is undertaking a low-level feasibility study
of porting the Starlink software to Linux. Depending
on the outcome, we will then assess the position of a
Linux port in our list of priorities — this activity will
have to be carried out at the expense of some other area
of Starlink work. However, no action can be taken until
after the move to Unix is completed.
For those of you who want to get into Linux, the
author is offering Linux support at the system management level, and will help with problems such as getting
copies of the software, installation difficulties, selecting
suitable hardware
Please note that this is a spare
time activity (out of work hours), so the quality of the
service may not be up to that which you usually expect
from Starlink.
For more information on Linux, contact the author
or look at one of the many Linux pages on the WWW
(e.g. http://www.linux.org/ ).
Chris Clayton, Starlink, RAL

cac@star.rl.ac.uk

SLALIB explained
Using the Starlink SLALIB positional-astronomy
library has always been something of a challenge. It
was handy to have 150 routines to do all sorts of esoteric
stuff to 1 microarcsec precision, assuming you knew exactly what you were trying to achieve. But for the
average astrophysicist, who can't
his equinox from
his epoch, SLALIB was always a touch indigestible.
Now, with the release of version 21 of Starlink User
Note 67, there's no excuse, because the long-awaited
"explanatory supplement" chapter has been added, and
all is revealed at last. The new material starts off with
elementary spherical trig and vector concepts, looks
at star coordinate systems in slightly excessive detail,
deals with timescales and calendars, and then summarizes the various other odds and ends addressed by the
library. The text is enlivened by a dozen or so programming examples.
The new version of SUN/67 can be recognised by
its coloured cover, which bears an eye-catching graph
of one 19-year cycle of the nutation. SLALIB, available
in Fortran and C versions, runs on all the
link Unix
platforms plus PC and
Patrick Wallace, Starlink, RAL

ptw@star.rl.ac.uk

Figure 1: The WFCPC-2 F702W image of A2218 revealing numerous arclets with fine details.

F i g u r e 2:
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Password security
didn't invent the Unix Password
Problem. I just optimised it."
Alec Muffett, Author of Crack.

Recent activities at the Institute of Astronomy
showed how quickly it is possible to extract, reduce and
present Hubble Space Telescope data to the public.

What do the words asterix, bigtits and hebilla all
have in common? These are all words that users of Starlink have used as passwords. Other examples are arcturus, harrlsOn, widdle,
and fuchinob. The
other thing that these words have in common is that
they were all cracked by a freely available, public domain password cracker.

Abell 2218 is a dense massive cluster of galaxies
at a redshift
and the target of a carried-over
Cycle 3 imaging campaign led by Dr. Warrick Couch
In order that Richard Ellis could present
the first post-repair HST image of this cluster at the
British Association meeting in Loughborough at 9 am
on September 5, Bob Williams (Director,
kindly
allowed immediate downloading of the raw images onto
a disk at the Baltimore node, stsci@edu.

As the Internet grows, instances of attacks on computer systems also increase. Once a system is breached,
sensitive material can be stolen and files can be deleted.
A common method of entry is to steal and crack a system networked password file. To do this (using a public
domain program known as ypx) a user can pretend to
be a client of a remote system. On supplying the system domain name, the remote server will happily hand
out the cluster password file. The difficult part of this
/exercise is getting the remote system's domain name.
This information can be obtained via various methods,
although guessing works a lot of the time.

On the morning of September 3, we were in email
contact with STScI staff who informed us that 3 orbits'
worth of WFPC-2 data on Abell 2218 were safely secured, the exposures terminating by around breakfast
time. By early afternoon, the frames had been processed, aligned and stacked, and were ready for analysis on the Cambridge Suns. Plots and viewgraphs were
made and the audience at the British Association were
the first to see the spectacular image (Figure 1).
The exquisite imaging quality of WFPC-2 reveals
a large number of thin elongated arcs and arclets, believed to arise from gravitational lensing of distant
sources by the massive cluster. Most exciting is the
clear detection of internal structure in the largest arcs.
In a few cases we can verify, from internal morphologies,
that separate images are indeed those of a single source.
This helps constrain the lensing properties of the cluster, and hence its mass distribution. More generally,
HST images also enable us to determine in each individual faint image whether it is lensed or not; previous
analyses from the ground have had to rely on statistical
arguments. Indeed, the 2 hour HST image far surpasses
that achieved using 5-10 hours in sub-arcsecond seeing
with ground-based telescopes (Figure 2).

For each user on the system, the password file contains an entry of the form gfi:B.ZeWg3gJ.ozk:99:99:Geraint
The B.ZeWg3gJ.ozk is my password in an encrypted form. The encryption system used on Unix
systems is virtually uncrackable, meaning that it should
be impossible for a person to start with the encrypted
password, apply a decryption algorithm and recover the
plain text typed in by the user. But there is a brute
force technique that can be applied. Essentially, what
a hacker must do is take a dictionary of as many words
as possible, encrypt them using the unix encryption
algorithm, and compare the encrypted words to the entries in the password file. If you have a match, you
have a password. This procedure is beautifully implemented by the program Crack, written by Alec Muffet.
Not only does Crack encrypt and compare entire dictionaries, it also tries combinations of words, numbers
and punctuation marks, following a set of standard and
user defined rules. When we ran it in Cambridge for the
first time, we got over seventy passwords, with almost
a third of them guessed in the first few minutes.

From the large number of arclets revealed by HST,
we are now able to derive the projected 2-D map of the
total matter distribution in Abell 2218. Using this mass
map, together with the known redshifts of two of the
brighter arcs, it is possible to invert the lensing equation and estimate the redshift of each arclet. This is a
very significant development since it implies distances
can be determined to sources well beyond the grasp of
spectrographs on even
telescopes.

On the plus side, as the password cracking routine
is public domain, system administrators can use it to
attempt to crack their own machines' password files and
rid the system of any simple passwords. At Cambridge
we have found that this can be a difficult exercise, with
users who have had the same password for the last ten
years not wanting to change and others with the attitude of "Well, I don't have anything important in my
account." It is important that users realise that once a
hacker gets access to a system they can cause malicious
damage and gain complete privileged access through security loopholes. Once this access is achieved, a system

The combination of HST and 'natural' lenses such
as Abell 2218, promises to probe the very distant universe in a way hitherto not possible, and to delineate
the total mass distribution in clusters of galaxies.
Jean-Paul Kneib,
Richard Ellis, IoA,

Security

Cambridge
kneib@mail.ast.cam.ac.uk
Cambridge
rse@mail.ast.cam.ac.uk
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can be completely destroyed. Users should remember
that a condition of using Starlink computers is that
they protect security.
So, what makes a good password?
Realistically, there is no such thing as a "perfect
password." A potential hacker with enough cpu power
could crack a password by trying every combination of
eight characters available on a keyboard. However, this
would require a large amount of resources (not every
hacker has a Cray supercomputer to hand). What you
can do is make the job of cracking the password file
difficult by choosing a "non-obvious" password. The
advice we give users in Cambridge is

• Any information about you.
• Words such as gandalf, guru or wizard.
• Characters in books, especially science fiction.
• Characters in films.
• Anything from Star Trek, old and new generation.
• Any username in any form.
• A word in the English dictionary.
• A word in any dictionary.
• A swear word in any dictionary.

• Have both upper and lower case letters.

• A place.

• Have number and punctuation characters as well
as letters.

• A proper noun.

• Make it easy to remember (so you don't have to
write it down).

• A simple pattern of letters on a keyboard (e.g. qwertyui
or 12345678).

• Make it at least eight characters long.

• Any of the above backwards.

A number of systems now require you to obey some
of these rules while setting your password.
It can be difficult to produce a password which is
easy for you to remember, but is difficult for others to
guess. Some useful techniques are:
• The initial letters of a phrase or song lyric, such as
ASSiEaBF (All Starlink Software is Excellent and
Bug Free)'

• Any of the above followed by a single character
(e.g. applet).
• Replacing an i with a 1 and an o with a 0 in any
word.
• Anything on this page.
Geraint Lewis, Starlink,

Cambridge
ast. cam. ac.uk

• Two short words joined by a symbol:
With these rules adopted, the number of passwords
that we crack has fallen to one or two per trial. Once
any passwords are identified, the user is notified and
the password must be changed immediately.
Below is a list of bad password ideas (modified from
the list given in "Practical Unix Security" by Simson
Garfunkel and Gene Spafford):
• Your name.
• Your partner's name.
• Anyone's name.
• The name of your dog.
• The name of the operating system.
• The hostname of the machine.
• Your phone number.
• Your car licence plate.
• Your social security number.
• Anyone's date of birth.

Local management of Starlink sites
In July 1993, the Starlink Panel reviewed the existing arrangements for managing Starlink sites, which
were based on "Area Management Committees," or
AMCs, and decided to introduce a number of reforms.
The new arrangements concentrate the old AMC responsibilities into one individual at each site called the
Site Chairman. It is up to him or her to set up the
consultative machinery appropriate for the community
concerned. Sites normally opt to set up committees
much like the old LMCs or AMCs, but adapted to suit
local needs.
A prospective Site Chairman proposes and agrees
with the
link Project Scientist local procedures for
consulting and representing users which are acceptable
to both Starlink and the Institution. The effectiveness
of these procedures is kept under review; accreditation
of the Site Chairman is renewed annually.
Full details of the new arrangements are contained
in
The name of your Site Chairman can be
found in file
Patrick Wallace, Starlink, RAL

ptw@star.rl.ac.uk
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M R A O who entered the following awesome piece of advanced graphic design from the August 1994 issue of Dec
User. If you can't read it, don't worry, neither can I,
and I've got the original:

After the last issue I got told off by a user called
Roger who claimed he had sent an entry into the Starlink
logo quest competition which I said had been won by the
e m p t y set. Here is his submission:
Starlink
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Neat, eh? T h a n k s R o g e r ..

ring us, we'll ring you.

Now to the last competition, which was for the
most unreadable example of m o d e rn text presentation.
Runner u p is M i k e L a w d e n who entered a Whistler's
Mother of an article (remember t h a t paint pot?) from
the October 6th issue of Computer Weekly. It is illust r a t e d at the t o p of the page.
It reminds me of an old horror film t h a t terrified me
at the Great Barr Beacon when I was a lad in which the
hero was driven m a d by waves emanating from Blackpool Tower. I refuse to read it.

Congratulations David! I'm sure you will enjoy this
exciting prize:

I also came across this glorious piece of "chart j u n k "
from t h e same publication:

W h a t a prize!
Finally, a special lateral thinker award to E l i z a b e t h Griffin from Cambridge who nominated the
NatWest cheque book for consideration. Apparently,
the sweet little animals printed thereon alarmingly degrade the signal-to-noise ratio of the p a y m e n t details
you write on t h e m .

5
0101

0104 0105

On this evidence, the text background has got to
join d r u m beats and eye-level brake lights as one of the
most pervasive and obnoxious features of m o d e rn life.

0188 0'
flight software reft

But t h e winner by 382 points is D a v i d

of
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LEI
UCL
OXF
ROE
JOD
DUR
CAMMR
CAMRG

CAR
IMP
SUS
QMW
GLA
BEL

Cambridge University, Institute of Astronomy
Leicester University, Physics & Astronomy
Dept
University College London, Physics &
Astronomy Dept
Oxford University, Astrophysics Dept
Royal Observatory Edinburgh
Jodrell Bank
Durham University, Physics Dept
Cambridge, Mullard Radio Astronomy
Observatory
Cambridge, Royal Greenwich Observatory
Birmingham University, Physics & Space
Research School
Cardiff University, Physics & Astronomy Dept
Imperial College, Physics Dept, Astrophysics
Group
Sussex University, Physics & Astronomy Div,
Astronomy Centre
Queen Mary & Westfield College, Physics
Dept
Glasgow University, Physics & Astronomy
Dept
Queen's University Belfast, Pure & Applied
Physics Dept

MAN
QMWMA
RALSS
MSSL
JACH
KEN
PRE
LJM
UCLOL
LAP
HAT
PRO
KEE
ULO
STA
OXFTP
BRA

Southampton University, Physics Dept
Edinburgh University, Astronomy Dept
Manchester University, Astronomy Dept
Queen Mary & Westfield College, Maths Dept
RAL, Space Science Dept
Mullard Space Science Lab
Joint Astronomy Centre, Hilo, Hawaii
Kent University, Electronic Engineering Lab
Central Lancashire University, Physics &
Astronomy Dept, Astrophysics Centre
Liverpool John Moores University, Chemistry
& Physical Sciences School
University College London, Optical Science
Lab
La Palma, Canary Islands
Hertfordshire University, Physics &
Astronomy Dept
RAL, Starlink Management Group
Keele University, Physics Dept
University of London Observatory
St Andrews University, Physics & Astronomy
Dept
Oxford University, Theoretical Physics Dept
Bradford University, Electrical Engineering
Dept

Table 1. The 35 largest known communities of Starlink users (September 1994), sorted in order of size.
The codes correspond to those in Figure 1 (opposite).
Statistician's corner

(The first three imply residence in the UK.) T h e auditors among you will have spotted t h a t the numbers
in brackets don't add up to 1772. This is because 14
(0.8%) users haven't been given codes yet.

How m a n y Starlink users are there?
I don't know. Nobody knows. All I know is how
many registered Starlink users there are. Fortunately,
whenever this n u m b e r has been checked it has proved
pretty accurate. (User numbers are an i m p o r t a n t statistic for Starlink, and are used by the
link Panel in
assessing a site's needs and scientific productivity.)

Another way of categorising users is to use their
work locations, which m a y differ from t h a t of their primary Starlink site. To enable us to do this, each user
is assigned a l o c a t i o n c o d e . We can then count these
codes in the user lists and find the sizes of the various
link u s e r c o m m u n i t i e s .

There are several ways of counting Starlink users.
One way is to count the users at each site and sum these
subtotals to get a grand total. This comes to 2170 (all
the numbers in this article are based on the usernames
lists for September 1994). However, I bet you can't find
2170 Starlink users! T h e reason is t h a t some users are
registered at more t h a n one site.

Of the 1772 users, 1695 (96%) have been allocated a
location code. T h e bar chart on the next page shows the
sizes of all the communities with more t h a n 10 members
(one or two small communities are missing because their
members have not yet had their codes entered). T h e
locations corresponding to the location codes are shown
in Table 1 in the same order as in the chart. T h u s , Table
1 lists the 35 largest Starlink user communities in order
of size.

To solve this problem, every user is allocated a Primary Site. If they are registered at any other sites, these
are called Secondary Sites. From the sites' perspective,
they have P r i m a r y and Secondary users. T h e total number of Primary Users is the correct number to use when
counting Starlink users — currently 1772.

Please note t h a t locations are different from Starlink sites. For example, the Dept. of M a t h s and the
Dept. of Physics at Q M W are regarded as different locations, but b o t h their user communities use the Q M W
Starlink site.

A single n u m b e r , like 1772, gives a scale to the user
support task, but it is useful to break it down into categories representing different types of user. One breakdown we have used is the following: .

File / s t a r / a d m i n / l o c a t i o n s describes the meaning of the location codes. File
contains the location code for each Starlink user. File
contains the n u m b e r of users
registered at each Starlink site.

r - Research astronomer actively processing d a t a (1117).
t - Scientific

technical supporting staff (247).

o - Others, like secretaries (161).
f - Non-UK residents (233).

Mike Lawden,
14

Starlink,
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STARLINK INFORMATION
Starlink sites

site managers:

Site Managers can be contacted on username star, except where indicated.
B I R M I N G H A M : School of Physics and Space Research, University of Birmingham, Edgbaston Park Road, BIRMINGHAM,
B15 2TT. Tel: 021-414-6447. Bill
star.sr.bham.ac.uk.
C A M B R I D G E : This is a single Starlink node serving three organisations: (1) Royal Greenwich Observatory, Madingley Road,
CAMBRIDGE, CB3 OEZ. Tel: 0223-374000. (2) Institute of
Astronomy, University of Cambridge, Madingley Road, CAMBRIDGE, CB3 0HA. Tel: 0223-337548. (3) Mullard Radio Astronomy Observatory, Cavendish Laboratory, Madingley Road,
CAMBRIDGE, CB3 0HE. Tel: 0223-337200.
Peter
Phil
Steve Percival, Geraint Lewis.
mail.ast.cam.ac.uk
2);
David Titterington.
(3).
C A R D I F F : Dept of Physics
Astronomy, University of Wales
College of Cardiff, PO Box 913, CARDIFF, CF2 3YB. Tel: 0222874000 X5282. Rodney
astro.cf.ac.uk.
D U R H A M : Dept of Physics, University of Durham, South Road,
DURHAM, DH1 3LE. Tel: 091-374-2131. Alan Lotts,
Murray. Oper.Starlink@durham.ac.uk.
E D I N B U R G H : Royal Observatory, Blackford Hill, EDINBURGH,
EH9 3HJ. Tel: 031-668-8377. John
roe.ac.uk.
G L A S G O W : Dept of Physics
Astronomy, University of Glasgow, GLASGOW, G12
Tel: 041-339-8855 X4268.
Shashi Kanbur. astro.gla.ac.uk
H A T F I E L D : Dept of Physical Sciences, University of Hertfordshire, College Lane, HATFIELD, Herts,
9AB.
Tel: 0707-284601. Tim
star.herts.ac.uk.
Astrophysics Group, Dept of Physics, Blackett Laboratory,
Prince Consort Rd, LONDON, SW7 2BZ.
Tel: 071-594-7538. Nick
ic.ac.uk.
J O D R E L L B A N K : Nuffield Radio Astronomy Lab, University
of Manchester, Jodrell Bank, MACCLESFIELD, Cheshire,
9DL. Tel: 0477-571321 X293. Ray Riggs. jb.man.ac.uk.
KEELE: Dept of Physics, University of Keele, KEELE, Staffs,
ST5 5BG. Tel: 0782-621111 X7889. Barry Smalley.
astro.keele.ac.uk.
K E N T : Electronic Engineering Lab, University of Kent, CANTERBURY, Kent, CT2 7NT. Tel: 0227-475406. Subhash Rehan.
LEICESTER: Dept of Physics and Astronomy, University of Leicester, University Rd, LEICESTER,
7RH. Tel: 0533-523599.
Geoff Mellor. star.le.ac.uk.
L I V E R P O O L : School of Chemical and Physical Sciences, Liverpool John Moores University,
St, LIVERPOOL, L3 3AF.
Tel: 051-231-2338 Alan
star.livjm.ac.uk.
M A N C H E S T E R : Dept of Astronomy, University of Manchester, Oxford Road, MANCHESTER, M13 9PL. Tel: 061-2754236. Michael
ast.man.ac.uk.
N O R T H E R N I R E L A N D : The following two sites are regarded
as a single Starlink node:

(1) Armagh Observatory, College Hill, ARMAGH, BT61 9DG.
Tel: 0861-522928. Martin
star.arm.ac.uk.
(2) Dept of Pure and Applied Physics, Queen's University of
Belfast, BELFAST, BT7
Tel: 0232-245133 X3648.
Paul
qub.ac.uk.
O X F O R D : Dept of Astrophysics, Nuclear Physics Building, KeRoad, OXFORD,
3RH. Tel: 0865-273311. Paul Collison.
P R E S T O N : Centre for Astrophysics, University of Central Lancashire, PRESTON,
2HE. Tel: 0772-893564.
Andy Adamson. star.uclan.ac.uk.
Q M W : Dept of Physics, Queen Mary and Westfield College, Mile
End Road, LONDON, E l 4NS. Tel: 071-975-5053.
Kevin
qmw.ac.uk.
RAL: Rutherford Appleton Laboratory, Chilton, DIDCOT, Oxon,
0QX Tel: 0235-821900.
(1) Project cluster: Building R68. David Rawlinson, X6471.
oper@star.rl.ac.uk.
(2) Astrophysics cluster: Building R25. Barry Kellett, X5427.
ast.star.rl.ac.uk.
ST A N D R E W S : Dept of Physics and Astronomy, University of
St Andrews, North Haugh, ST ANDREWS, Fife, KY16 9SS.
Tel: 0334-463141. Roger Stapleton.
S H E F F I E L D : Dept of Physics, University of Sheffield, The Hicks
Building, Hounsfield Road, SHEFFIELD, S3 7RH. Tel: 0742824285. Phil
sheffield.ac.uk
S O U T H A M P T O N : Dept of Physics, University of Southampton, SOUTHAMPTON, S017 1BJ. Tel: 01703-592080.
Mike Hill
phastr.soton.ac.uk.
S U S S E X : Astronomy Centre, Division of Physics
University of Sussex, BRIGHTON, East Sussex,
Tel: 0273-678478. Stuart Keir. star.susx.ac.uk.

Astronomy,
9QH.

UCL: Dept of Physics
Astronomy, University College London,
Gower Street, LONDON, WC1E 6BT. Tel: 071-380-7147.
Adrian Fish, John
star.ucl.ac.uk.

Starlink contacts at RAL:
Tel: 0235-821900. All
are on star.rl.ac.uk, except Alan
Penny who is on ast.star.rl.ac.uk.
Project Manager:
Project Scientist:
Operations Manager:
Applications:
ADAM Support Group:
Document Librarian:
Software Librarian:

Patrick
Wallace
Alan Penny
John Sherman
Rodney
Warren-Smith
Brian
Mike Lawden
Martin

X5372
X5675
X6367
X6165
X6478
X6254
X5363

(ptw)
(ajp)
(rfws)
(bkm)
(ussc)

Starlink contract programmers:
David Berry, Manchester, dsb@ast.man.ac.uk
Martin Clayton, UCL, mjc@star.ucl.ac.uk
Clive
Leicester, acd@star.le.ac.uk
Peter Draper, Durham, P.W.Draper@durham.ac.uk
Horst Meyerdierks, Edinburgh, hme@roe.ac.uk
Grant Privett, Cardiff, gjp@astro.cf.ac.uk
25.10.94

This is an alphabetical list of names which are associated with Starlink
software. To therightof each name is a category code (e.g.
or
another name (e.g. TEX). A code
in normal type means the
name is listed overleaf under that category, together with a description
and a reference to its documentation. A code
in italics means
the name is not listed overleaf as it is of no interest to most users, (these
are X2 (obsolete) and X3 (operational)). A name on the right (in bold
face) means that the name on the left is associated with it, for details,
look under the entry for the right hand name. Thus, to find out about
LATEX, look under TEX.
A2PS
AATGS
ADAM
ADC
AGI

APLATE
ARD
ARGSLIB
ARGSMAC
ARY
ASPIC

ASURV

A12
A9
I
SCAR
S3
A3
Al
A9
S2
X2
X2
S2
A2
A6
A9
Al l

CAT
CATAPP
CATPAC
CCDPACK
CDCOPY
CDS
CGS4DR
CHART
CHI
CHR
CLUSTAN
CNF
COCO
COLDMON
CONVERT
CRDD

S2
A5
A5
A7
A8
SCAR
A7
A9
S2
S4
Al l
S4
A9
X3
A8
IRAS

DAOPHOT
DCV
DIAGRAM

A2
GENERIC

DOCFIND
DSCL
DVICAN
DVIDIS
DVIPRI

ECH
ECHOMOP
ECHWESD
EDFITS
EDRS
EDRSX

Al
A14
I
TEX
TEX
TEX
TEX
TEX
ECHWESD
Al
A9
A8
ASPIC
ASPIC

EMACS
EMAIL
EMS
ERR

A12
A14
S4
MERS
I

F77
FIGARO
FIO
FITSIO
FORCHECK
FORCONV
FORMCON
FORMLOAD
FTNCHEK

CNF
Al
S2
S2
A15
SPT
A8
A9
A15

GCC
GDP
GENERIC
GENSTAT
GKS
GKS6
GLOTEX
GNS
GRAFX
GRAPHPAR
GREYCELL
GRP
GWM

A15
QDP
A15
Al l
S3
X2
TEX
S3
DIPSO
S3
ASPIC
S2
S3

HDS
HDSTRACE
HELP
HONEY
HRTS
HSE

S2
A8
S4
X2
A7
ASTERIX
A7

ICL
IDI
IDXTEX
IKONPAINT
INTEREVI
IPCSIN
IRAS
IRAS90
IRASLRS
IRCAM
IRCAMPACK
IUEDEARCH

S4

A7

Alphabetical

I
S3
A3
TEX
A13
I
FORMCON
A3
A7
A7
IRAS
A7
A7
A10

JCMTDR
JED
JPL

A7
A12

KAPPA

A2

LATEX
LEBMAINT

TEX
A15
A15
A14
A14
IRAS
A12
A8

LOG
LOOKUP
LRSEXT
LTEX
LZCMP
MAG
MAPLE
MEMCRDD
MEMSYS
MERS
MESSGEN
METAFONT
MIDAS
MNRAS
MONGO
MOSAIC
MSG
MSP
MTEX
MTLATEX
NAG
NAGRAF
NBS
NCAR
NDF
NDPROGS
NETSHOW
NETWORK
NEWS
NEWSMAINT
NFIGARO
NOCBS

S2
Al l
IRAS
S4
A15
TEX
A3
TEX
A13
A14
MERS
ADAM
LTEX
LTEX

NAG
S2
S3
S2
Al
NETWORK
X3
A14
X2
FIGARO
X3
A6
A12

OBSERVE

A9

PAD

NETWORK
X2
S2
ASPIC
A4
S3
A14
A2
A14
A2
QDP
SPAG
A13
NETWORK
S2
A12
X3

PAR
PER
PERIOD
PGPLOT
PERL
PHOTOM
PINE
PISA
PLT
PLUSFORT
PONGO
POST
PRIMDAT
PSMERGE
PSSMB

QDP
QUOTAS

A13
A14

REF
REXEC
RGASP
RIO
RNOTOTEX
RPS
RUNSTAR
RV

S2
A5
A2
ADAM
LTEX
A9
I
A9

SAM
SAOIMAGE
SCAR

Al
A2
A5
A7
S3
NETWORK

SGS
SHOWNET
SLALIB
SNX
SOFTLINK
SPAG
SPECDRE
SPECX
SPT
SST
STARLSE
STARMAN
STEVE
STSDAS
TALK
TAPECOPY
TAPEIO
TAUCAL
TCL
TEX
TEXLSE
TK
TOOLPACK
TPAU
TPOINT
TPU
TRACE
TRANSFER
TRANSFORM
TSP
TWODSPEC

STARLINK

S3
X3
A15
Al
A6
A15
A15
A15
A2
ASPIC
A12
IRAF

Software

NETWORK
A8
S2
A7
I
A12
LTEX
I
A15
A9
A8
HDSTRACE
NETWORK
S2
A4
Al

SUN/1 a

Quick Reference Card

A10

VMSBACKUP
VSHC

FORMCON
SCAR
A8
X2

WFCSORT

A7

XADAM
XANADU
XDISPLAY
XRP

I
A3
A14
TEX
A7

ZAP

ASPIC

M D Lawden
© Starlink Project, 1994

25/10/94

\docs\sunla.pm4

Name

Description

Documents

Applications

TAPECOPY
TPU
VMSBACKUP

Al: Spectroscopy
DIPSO
ECHOMOP
FIGARO
NDPROGS
SAM
SPECDRE
TWODSPEC

Absorption profiles
Display & plotting
Echelle data reduction
General data reduction
n-d data analysis
Spectral extraction
Data reduction
Longslit

S103 M2,3
S50
S152
S16,86M12,13,14
S19

S16

A2: Image Processing & Photometry
ASPIC
DAOPHOT
KAPPA
PHOTOM
PISA
RGASP
SAOIMAGE
STARMAN

Image applications
Stellar photometry
Kernel applications
Aperture photometry
Position, intensity & shape
Galaxy surface photometry
Image display
Stellar photometry

Gl

S95
S45
S109
S166M140
S141

Image processing
Interactive data language
Image reduction & analysis
Munich image data analysis
GSFC software system

M101
M29,30,31
M104,105,154

SPECX

Time series analysis
Time series & polarimetry

S66

Sample use of
routines
Catalogues & tables
Relational database
Catalogue access & reporting

S97 M63,64,65

AATGS
APLATE
ASTROM
CHART
COCO
ECHWIND
FORMLOAD
OBSERVE
RPS
RV
TPOINT

IUEDEARCH
USSP

X-ray data processing
continuum
mm-wave spectral data

(CGS4)
NRL (high-res telescope)
SMM (spectrometer)
IRAS
IRAS
UKIRT
UKIRT

ASURV
CLUSTAN
GENSTAT
MAPLE

Guide probe predictions
Aperture plate preparation
Basic astrometry
Finding chart
Coordinate conversion
UCL echeUe spectrograph
Electronic form filler
Check star observability
Submit Rosat proposals
Radial velocity correction
Telescope pointing analysis

IUE archive

Data with upper limits
Cluster analysis
Statistical data analysis
Mathematical manipulation

Ascii to PostScript
Text editor
Text editor
Additions to TEX
Text editor
Merge PostScript files
Starlink EVE text editor
Document typesetting

Ikon & X (GWM) to Inkjet
Interactive plotting
Interactive plotting
Quick & dandy plotter

S27
S138
S76
S60,80,81,82,91,116

Starlink document search
E-mail help
Logical names
Look up command names
WWW browser
Starlink news & job adverts
Extraction & report language
E-mail
Display VMS disk quotas
X-windows display setup

S75 M74

Subroutine Libraries
S6

S89
S5
S32
S56
S53
S22

S18
S78

S100

S58
S20 M75,76,77,78

S13 M5,6
S54M18-25,81,82
S107M52,137-139,144,145

S184
S34,170M102

Astronomical & Mathematical
JPL
MEMSYS
NAG
SLALIB

ARY
CAT

cm
FIO
FITSIO
GRP
HDS
MAG
NBS
NDF
PAR
PRIMDAT
REF
TAPEIO
TRANSFORM

S137
S128M62

S4: Other

S164
S125,126
S9,12,93 M48-51,72,73,126,133

S38
S182
S129

S87

S67

Array description language
Access ARRAY objects
Access catalogues
Catalogue handling
Fortran
FITS
on disk
Object group management
Hierarchical data system
Magnetic tape handling
Adam noticeboard system
Access NDF objects
ADAM parameter system
Process primitive data
Reference HDS objects
Magnetic tape handling
Coordinate transformation

S183

Graphics database
Low-level
Workstation name service
Adam graphics
X-window manager
Image display interface
High-level
High-level
Simple interface to GKS
SGS-to-NCAR connection

S48

Character handling
C/Fortran programming
Error message service
Interactive help system
Message & error reporting
Posix interface

S40
SGP/5
S104
S124
S104
S121

19
S143
S136M16
S150

S77
S33
SU4
S39
S21
S61

S3: Graphics

S71

S153,154,155

Solar system ephemeris
Maximum entropy
Numerical maths & statistics
Positional astronomy

S2: Data Access & Management

AGI
GKS
GNS
GRAPHPAR
GWM
IDI
NCAR
PGPLOT
SGS
SNX

A14: General Utilities
DOCFIND
EMAIL
LOG
LOOKUP
MOSAIC
NEWS
PERL
PINE
QUOTAS
XDISPLAY

S110

S151

A13: Graphics
IKONPAINT
MONGO
PONGO
QDP

CCD

IRAS
IRAS90
IRCAM
IRCAMPACK

TOOLPACK

Porting tools
Simple software tools
Language-sensitive editor
Fortran 77 software tools

S47

S120

A7: Specific Instruments
CGS4DR
HRTS

S25

A9: Observation Preparation etc

A2PS
EMACS
JED
LTEX
NUTPU
PSMERGE
STEVE
TEX

A6: Specific Wavelengths
ASTERIX

SPT
SST

A12: Document Preparation

A5: Database Management
CATAPP
CATPAC
REXEC
SCAR

S43
S3

All: Mathematics & Statistics

A4: Time Series & Polarimetry
PERIOD
TSP

FITS tape copying
Format conversion
HDS object listing
File compression
Magnetic tape copying
Magnetic tape processing
VMS backup reader

A10: Archive Access

A3: General Purpose
IRAF
MIDAS
XANADU

EDFITS
FORMCON
HDSTRACE

CHR
CNF
EMS
HELP
MERS

S169,170M141
S49
S129

S57

S65 M28
S15 M61
S90

Infrastructure (I)

G3,7 S37 M45,46,47

A15: Programming Support

JCMTDR
TAUCAL
WFCSORT
XRP

CCD
TAURUS
ROSAT (wide-field camera)
SMM (XRP)

M71
S62
S159

A8: Data Handling & Format Conversion
CDCOPY
CONVERT

CDROM reading
Format conversion

S69
S55
Document codes: G=SG; S=SUN; M = M U D

FORCHECK
FTNCHEK
GCC

GENERIC
LIBMAINT
MESSGEN
SPAG

Fortran program checker
Fortran code checker
C compiler
Generic Fortran routines
Library maintenance
Library maintenance
Error message generation
Fortran code improver

S73 M17
S172M153
S7
S99
S8
S185
S63 M127

ADAM
DSCL
EXPECT
ICL
INTERIM
RUNSTAR
TCL
TK
XADAM

Software environment
INTERIM command language
User emulation
ADAM command language
Interim Starlink environment
INTERIM command language
Embedded command language
X-window toolkit for TCL
GUI interface

G4,6
S74
G5
S4
S4

S178

