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Duke of Kent visits Kent node 

On 21st July 1995, the Duke of Kent visited the 
Starlink site at the University of Kent and met 
members of the  Radio Astronomy 
Group in the Electronic Engineering Laboratory. He 
was given a demonstration of the use of Starlink in 
mapping molecular cloud structures in star forming 
regions and showed particular interest in the Group's 
recent discovery of copious quantities of ethyl alcohol 
in one such object! 
The Duke was visiting the University to unveil a 
portrait of his mother, Princess Marina, who was the 
University's first Chancellor, but had expressed a keen 
interest to visit the Electronic Engineering Laboratory 
in his capacity as President of the Royal Academy of 
Engineering. 
The photo shows the Duke of Kent (standing right), 
Dr Geoff Macdonald, Site Chairman at Kent 
(standing left), and Subhash Rehan,  's Site 
Manager at Kent. 
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Editorial 
 software policy is to take full advantage 

of what is already available in other systems and to con-
centrate our development efforts on areas which are not 
already adequately covered. An example is our long-
running collaboration with IRAF. Recent developments 
in this area are described in the following three arti-
cles. We are also discussing with NOAO how to incor-
porate IRAF applications into Starlink's benchmarking 
software so tha t future hardware choices can be matched 
to the needs of I R AF users. 

In the last issue we described Starlink's plans to im-
prove the friendliness and accessibility of Starlink soft-
ware. Since then a lot of people have done a lot of hard 
work to implement these plans and many new products 
have appeared. Several of these are described in later 
articles, in part icular the new catalogue software (page 
11), a graphical interface for reducing CCD da ta (page 
6), developments in  da ta reduction (page 20), 
and our exploration of visualisation software (page 8). 

Perhaps the most revolutionary advance is in the 
area of documentat ion with the release of the  hy-
pertext utilities. These can be used to establish hyper-
text links between Starlink documents and to help you 

SLALIB in IRAF 
NOAO have recently been developing image regis-

trat ion tools for IRAF, based on the new FITS World 
Coordinate System conventions. In the course of this 
work, it became clear tha t a  of t rustworthy and ac-
curate celestial coordinate transformation routines were 
required, capable of support ing the equatorial (FK4, 

 FK5, and G A P P T ) , ecliptic, galactic, and 
supergalactic celestial coordinate systems. Although 
some of the required capabilities could already be found 
in existing IRAF applications, it was decided to use the 
more complete and consistent set offered by the Starlink 
SLALIB library, a version of which will be included in 
future IRAF distr ibutions. 

Beginning  IRAF  the SLALIB routines 
will be  in the IRAF core system ma th libraries, 
where they will be callable from S P P in all IRAF soft-
ware and can also be used by freestanding Fortran ap-
plications (should the s tandard Starlink version be un-
available). IRAF SLALIB will be closely similar to, and 
will be kept up to date with, the Starlink Fortran im-
plementat ion, as documented in SUN/67 . 

Patrick Wallace, Starlink, RAL  
 Davis, NOAO, Tucson  

IRAF archive mirrored by Starlink 
Anyone who uses the IRAF ftp server or looks at 

the IRAF web pages will have noticed tha t the Inter-
net connection between Tucson and the UK has been 

find the information they contain. The goal is to t rans-
form Starlink's documents into an integrated hypertext 
web which can be browsed on the World Wide Web. 
This work is described on page 16. 

The Starlink Project has been reviewed again. 
This one was called ROSO (Review of Starlink Oper-
ations) and was particularly concerned with the rôle 
of its administrat ive centre at RAL. Starlink is no 
stranger to reviews. The ADAM review reported ear-
lier this year, the National Audit Office review reported 
in 1994, and the Willmore review reported in 1992. 
They are so common tha t we have set up a special 
link called Starlink Reviews on our central web page 
(h t tp :   ac . uk/) to keep you informed of 
the latest developments. 

Finally, I 'm happy to announce the setting up of 
another Starlink node, this t ime at the University of 
Bristol. It came into official existence on 1st October 
1995 and serves both Physics and Chemistry Depart-
ments . The Site Chai rman is Professor Mark Birkin-
shaw and the Site Manager is Steff Watkins. The site 
was officially opened on 20th November, see page 14. 

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

very poor in the last few months (see the article by Ian 
Smith on page 21 for some background on the reasons 
for this); so poor, in fact, that copying files has be-
come almost impossible during the day, and al though 
the connection improves during the night and at 
ends, copying large files is still a f rustrat ing and t ime 
consuming business. 

To overcome these problems, Starlink has been col-
laborating with the IRAF team at NOAO to "mirror" 
a copy of the IRAF ftp archive on the Starlink anony-
mous ftp server and a copy of the IRAF World Wide 
Web pages on the Starlink web server. Both copies will 
be updated once a night to keep in step with the files 
in Tucson (although it may take more than one a t t e m p t 
to bring the Starlink copy up-to-date if the network is 
particularly bad) . 

When the mirror is in operation (which it should 
be by the t ime you read this) a copy of the direc-
tory tree / i r a f of f t p . n o a o . e d u can be found in 

 on  The 
URL of the copy of the World Wide Web pages is 
h t t p : / / s t a r - w w w . r l . a c . u k / i r a f ; alternatively, sim-
ply follow the links on the Starlink or IRAF home pages. 

If this service proves to be successful, NOAO will be 
looking for sites in other parts of the world (e.g. Australia 
and Japan) to host similar mirrors. The Starlink mirror 
site may also be expanded to mirror other astronomical 
software, such as P G P L O T and  

Dave Terrett, Starlink, RAL dlt@star.rl.ac.uk 
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Starlink applications as  packages 

Starlink has long recognised tha t no one data-
reduction environment can satisfy the needs of all users, 
even within one wavelength regime, and tha t the choice 
of which one to use is determined more by what you are 
familiar with and what your colleagues use than upon 
an exhaustive evaluation of the technical merits of the 
individual systems. At one t ime, using several packages 
in order to reduce and analyse a piece of da ta was the 
norm, but as the packages have become more compre-
hensive and more complicated it has become both less 
necessary and more difficult to do this. Unfortunately, 
this means tha t the users of any particular package have 
become isolated from the facilities in other packages 
which may do some jobs better or more efficiently than 
the package they are currently using. This "software 
xenophobia" also leads to demands that each package 
should have a comprehensive set of applications and an 
ever-increasing overlap between packages. 

One way to break down these barriers between 
packages would be to make it possible to run the ap-
plications wri t ten for one system from the command 
language of another so tha t "foreign" applications can 
be run without having to grapple with the idiosyn-

 of another "look and feel." The more similar 
the two systems are, the easier this is likely to be. 
As the architectures of IRAF and the Starlink envi-
ronment are similar (having been developed at much 
the same t ime) , we chose Starlink applications and the 
IRAF command language  to pioneer this approach 
to  between da ta reduction systems. In 
addition, many Starlink applications can now read and 
write I R AF image files, so tha t the manual conversion 
of da ta files is not required. 

I R AF and the Starlink environment may have sim-
ilar architectures but the implementat ions are com-
pletely different! In particular, the inter-process mes-
saging system used by the command language to control 
the applications tasks (and by the tasks to communicate 
with the user) are different - although the meanings of 
the various messages are broadly similar. After discus-
sions  the IRAF developers at NOAO we decided to 
build a message system adaptor - a process tha t inter-
cepts the messages sent between the cl and the task and 
converts the messages from the I R AF  protocol to 
the Starlink message system and vice-versa. 

IRAF cl 

Message adaptor 

Starlink application 

ter values and so on jus t like a "real" IRAF task. To the 
Starlink application, the adaptor looks like a command 
language; it sends commands to be executed, replies 
to requests for parameter values, accepts messages to 
be displayed to the user etc. To the user, the Star-
link application is jus t another IRAF package; it im-
plements a number of commands, each of which has 
parameters tha t can be listed with  edited with 

 and manipula ted with the usual cl commands, 
and it accepts parameter values on the command line 
and prompts for missing values in the usual way. Since 
Starlink applications can read and write IRAF images 
transparently, the new commands can be freely mixed 
with other IRAF commands just like any other IRAF 
package. 

There are things tha t give away the fact tha t a 
Starlink application is not jus t another I R AF package; 
the general style of the application tends to be a little 
different from the typical IRAF package - if you com-
pare an IRAF application with a Starlink application 
tha t does essentially the same job , the Starlink appli-
cation often has more options and more detailed mes-
sages. For example, the IRAF  command 
produces output tha t looks like: 

# IMAGE  MEAN STDDEV 
 65536 170 .8 6 3 . 4 7 

MIN MAX 
3.891 245.9 

while the equivalent KAPPA command, s t a t s , pro-
duces: 

Pixel s t a t i s t i c s for the image s t ruc ture 
 

T i t l e 
image array analysed 

Pixel sum 
Pixel mean 
Standard deviation 
Minimum pixel value 

At pixel 
Co-ordinate 

Maximum pixel value 
At pixel 
C o - o r d i n a t e 

T o t a l number of p i x e l s 
Number of p i x e l s u s e d 

KAPPA 
DATA 

S q o r s t 

11196413 
170.8437 
63 .47324 
3 .890625 
( 5 9 , 83) 
( 58 .5 , 82.5) 
245 .9375 
( 2 4 8 , 45) 
( 2 4 7 . 5 , 4 4 . 5 ) 
65536 
65536  

To the IRAF cl, the adaptor behaves like a normal 
IRAF task; it responds to commands, requests parame-

Of course, if all the Starlink applications had to 
offer the IRAF user was a slightly different way of do-
ing the same thing, then there would be little point in 
all this. However, there are many examples of really 
significant differences, even where there is an apparent 
overlap in functionality. To give one example, F IGARO 
applications can handle spectra with uneven width bins 
as produced by some infra-red instruments and an er-
ror variance array is maintained throughout the da ta 
reduction process. 
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This work has reached the point where most  the 
applications in KAPPA have been demonstrated run-
ning under the  cl, but work still remains to be 
done in the way of testing, organising the package struc-
ture, preparing "help" pages etc. Starlink's software 
development plans for 1996 include releasing FIGARO 
as an I RA F package. 

 Terrett, Starlink,  dlt@star.rl.ac.uk 

USSC release information 

Starlink  implemented a new  for provid-
ing   software releases which we hope 
will be  useful for both users and site managers. 

Summary information about each release can be 
(bund in Starlink news and on the Starlink central web 
page in the link News postings. It is identified by the 
title "USSC:  release summary" where nnn 
is the release number.  includes a summary of the 
released software, documents , and information files, to-
gether with where to find further information. 

This  information appears as a preamble 
 the Release Note which is e-mailed to the Site 

Managers and which also appears in the Newsgroup 
 

We hope tha t by providing information in this for-
mat users will be better informed and that site man-
agers will find tha t the Release Note is  
lined. 

Anne Charles, Starlink, RAL 
Martin Ely, Starlink, RAL 

  
ussc@star.rl.ac.uk 

New products 

The products (software and documentat ion) re-
leased as part of the Starlink Software Collection (SSC) 

 the period 1st May to 15th December 1995 in-
 (releases  to 143) are summarised in the Ta-

ble shown opposite. The left and centre panels show 
names and descriptions of software items that have been 
released, together with a code indicating the newly re-
leased documents (if any) associated with that i tem. In 
the right panel, an alphabetical list of the released items 
is shown under the heading "Items Released," followed 
by a classification code. 

Some of the newly released documents are not as-
sociated with any of the listed software items. These 
are shown separately under the heading "Other Docu-
ments." 

in the Table, the names of software items and doc-
uments which are completely new (rather than just up-
dates of previous versions) are shown in bold type. 

You can keep in touch with the latest Starlink soft-
ware and document releases by following the link 

 and Document releases in the Starlink Project 's 
web page ( h t t p : / / s t a r - w w w . r l . a c . u k / ) . 

New software 

 this section we give short descriptions of the 11 
software items which are completely new. Some of them 
are described in more detail in separate articles in this 
Bulletin (along with others which are expected to be 
available by the t ime you read this article). 

Applications and Utilities (9): 

c u r s a : A package for handling astronomical catalogues 
and tables in FITS tables format. An impor tant 
new facility is its graphical catalogue browser - see 
page 11.  

forum: Computer conferencing software - see page 22. 
(SUN/205) 

g h o s t s c r i p t : This well-known interpreter and previewer 
for PostScript files is now available through Star-
link. (SUN/197) 

h t x : A set of utilities to support the new hypertext 
documentat ion facilities - see page 16. (SUN/188) 

l a t e x 2 h t m l : A tool for converting  files into hy-
pertext (HTML) form. (SUN/201, MUD/152) 

s t a r 2 h t m l : A utility tha t invokes  (above) 
to convert Starlink documents into hypertext (HTML) 
form - see page 16.  

s tarad in in : A utility to help Site Managers mainta in 
username lists etc.  

s t a r m a n : A stellar photometry package. (SUN/141) 

wfcpack: A package to analyse ROSAT wide-field 
camera data . Used to be called W F C S O R T (SUN/62) 

Subroutine libraries (1): 

pda: This new "Public Domain Algori thms library" is 
a collection of numerical routines. It is intended 
to replace the NAG library in those i tems of Star-
link software tha t need to be freely distr ibutable. 
 

Infrastructure (1): 

 Contains extensions to the  scripting 
language, including a widget to display Starlink 
graphics and interfaces for controlling tasks (such 
as existing applications). Together, these provide 
an impor tant new facility for developing graphical 
user interfaces (see the article on CCDPACK on 
page 6 for example). (SUN/186) 

 Lawden, Starlink, RAL 
Martin  Starlink, RAL 

mdl@star.   uk 
ussc@star. rl. ac. uk 
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Name Description Documents 

Applications 

 Spectroscopy 
FIGARO General data reduction SUN/86 

A2: Image Processing & Photometry 
KAPPA Kernel applications 
PISA Position, intensity & shape SUN/109 
SAOIMAGE  display SUN/166 
STARMAN Stellar photometry SUN/141 

A4: Time Series & Polarimetry 
TSP Time series & polarimetry SUN/66 

A5: Database Management 
 Sample use of  routines SUN/181 

CURSA Catalogues and tables SUN/190 

 Specific Wavelengths 
ASTERIX X-ray data processing SUN/98 

A7: Specific Instruments 
CCDPACK CCD SUN/139 
CGS4DR  (CGS4) SUN/27 
IRCAMPACK UKTRT 
WFCPACK ROSAT (wide-field camera ) SUN/62 

A8: Data Handling & Format Conversion 
HDSTRACE HDS object listing 

A9: Observation Preparation etc 
COCO Coordinate conversion SUN/56 
FORMLOAD Electronic form filler SUN/22 

A12: Document Preparation 
GHOSTSCRIPT PostScript interpreter SUN/197 
HTX Hypertext utilities SUN/188 
ISPELL Spelling checker SUN/189 
LATEX2HTML LaTeX to HTML converter SUN/201 MUD/152 
STAR2HTML Starlink to HTML converter SUN/199 
TEX Document typesetting 

A14: General Utilities 
DOCFIND Starlink document search SUN/38 
EMAIL E-mail help SUN/182 
FORUM Computer conferencing SUN/205 SSN/33 
NEWS Starlink news & job adverts SUN/195 
PERL Extraction & report language SUN/193 
STARADMIN User database maintainer SSN/27 

Name Description Documents 

Subroutine Libraries 

 Astronomical & Mathematical 
PDA Public domain algorithms SUN/194 
SLALIB Positional astronomy SUN/67 

S2: Data Access & Management 
CAT Catalogue manipulation SUN/181 
FIO Fortran  SUN/143 
FITSIO FITS  on disk SUN/136  
HDS Hierarchical data system SUN/92 
NBS Adam noticeboard system SUN/77 
NDF Access NDF objects SUN/33 SSN/20 
REF Reference HDS objects 
TRANSFORM Coordinate transformation 

53: Graphics 
AGI Graphics database SUN/48 
GKS Low-level 
GNS Workstation name service SUN/57 
GRAPHPAR Adam graphics 
GWM X window manager SUN/130 
 Image display interface SUN/65 
PGPLOT High-level SUN/15 
SGS Simple interface to GKS SUN/85 

S4: Other 
CHR Character handling SUN/40 
CNF  programming 
EMS Error message service SSN/4 
HLP Interactive help system SUN/124 
MERS Message & error reporting SUN/104 
 Parameter/communications SSN/29 
 Posix interface 

Infrastructure (I) 
ADAM Software environment  
 ADAM command language  
SAE Environment base files SUN/191 
STARTCL Starlink additions to TCL SUN/186 
TCL Embedded command language SUN/200 
TK  toolkit for TCL SUN/200 

Name Description Documents 

Items Released 
ADAM  
AGI S3 
ASTERIX A6 
CAT S2 
CATAPP A5 
CCDPACK A7 
CGS4DR A7 
CHR S4 
CNF S4 
 A9 
CURSA  
DOCFIND A14 
EMAIL A14 
EMS S4 
FIGARO Al 
FIO S2 
FITSIO S2 
FORMLOAD A9 
FORUM A14 
GHOSTSCRIPT A12 
GKS S3 
GNS S3 
GRAPHPAR S3 
GWM S3 
HDS S2 
HDSTRACE A8 
HLP S4 
HTX A12 
ICL I 
 S3 

IRCAMPACK A7 
ISPELL A12 
KAPPA A2 
LATEX2HTML A12 
MERS S4 
NBS S2 
NDF S2 
NEWS A14 
 S4 
PDA  
PERL A14 
PGPLOT S3 
PISA A2 
 S4 
REF S2 
SAE I 
SAOIMAGE A2 
SGS S3 
SLALIB  
STAR2HTML A12 
STARADMIN A14 
STARMAN A2 
STARTCL I 
TCL I 
TEX A12 
TK 1 
TRANSFORM S2 
TSP A4 
WFCPACK A7 

Other Documents 

1. Associated with software items: 

JCMTDR - Cookbook  
PHOTOM - Aperture photometry routine SUN/45 
IRAF - Image reduction analysis facility SUN/179 
NUTPU - A DEC TPU compatible editor for Unix SUN/192 

2. General: 

HTML - Quick reference guide 
Starlink site managers guide 
How to write good documents for Starlink 
Starlink 
Starlink software strategy 
Guidelines for Starlink Software Strategy Groups 
ADAM review panel report 
Installing the Unix Starlink software 
Configuring  systems 
SYSTUNE - Monitoring & tuning  
A Starlink guide to cartridge tape subsystems 
Custom jumpstart tutorial 
Starlink User's Guide 
The Starlink software collection 
tcsh - C shell with enhancements 
Starlink subroutine libraries: linking guide 

MUD/163 
SGP/25 
SGP/28 
 
SGP/42 
SGP/44 
SGP/45 
SSN/9 
SSN/26 
SSN/30 
 
SSN/32 
SUG 
SUN/1 
SUN/196 
SUN/202 

18/12/95   
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A new window on CCD data reduction 

Users of the new version of CCDPACK (V2.0) 
might be forgiven for suffering a little culture shock, 
for this release not only introduces a new graphical user 
interface (GUI) but also breaks the mould of running a 
series of programs to reduce your CCD data . 

Rather than presenting you with a but ton to "flat-
field" your CCD frames, for example, the new inter-
face concentrates on organising and categorising your 
data . Once this is done, the necessary processing steps 
are deduced and executed automatically. The approach 
bears more resemblance to the software you might run 
on your P C than to t radi t ional astronomical da ta re-
duction software. 

The decision to do things this way was determined 
m large par t by the response to the last Starlink Soft-
ware Survey, which showed a need for both software 
and documenta t ion to be more approachable, tutorial 
and intuitive. In the new CCDPACK, software and 
documentat ion have therefore been closely integrated -
into a form of  cookbook" tha t guides you 
through each decision, presenting and describing the 
options available at each stage. 
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Figure 1.    of  CCDPACK  
( x r e d u c e ) . 

Using this, you should be able to achieve high-
quality results quickly and easily, even if initially you 
know little about C C D systems. Along the way, you 
will be introduced to each of the impor tant factors 
that influence CCD da ta reduction, so that you quickly 
learn how to make the crucial decisions tha t affect your 
data. Even for more experienced users, the new in-
terface presents a convenient and time-saving alterna-
tive to running the underlying CCDPACK programs 
directly. 

The programs makeca l , calcor, makef lat etc re-

main at the core of the new system, but have been aug-
mented by a new s c h e d u l e command tha t decides how 
to reduce your da ta from the information you supply 
(using your preferences if several approaches are possi-
ble). Reductions can even be stopped  and con-
tinued later from where you left off. This scheme was 
inspired by the  approach in  
and broadly corresponds to it, but it also performs com-
plete reductions in one pass (as it can combine calibra-
tion da ta automatical ly) and features specialized facil-
ities for handling Infra-Red array da ta . It is s c h e d u l e 
tha t lies beneath the GUI and allows it to talk about 
instruments , filters and da ta frames, rather than the 
low-level details of how to process the da ta . 

CCDPACK also has facilities for registering, align-
ing and normalizing frames so tha t large mosaic images 
can be produced. It is fully described in SUN/139, 
which can be viewed on-line from the x r e d u c e GUI or 
by using the c c d w w w command. 

Figure 1 shows the main window of the CCD-
PACK GUI ( x r e d u c e ) . Probably the first thing you 
will want to do here is pull down the Help menu and 
select "On Window." This s tar ts a browser tha t lets 
you read about the window and CCD da ta reduction in 
general. Selecting "On Context" tells you how to get 
help on a particular par t of the window - j u s t place the 
pointer over the par t and press the  F2 or Help key. 

Figure 2 shows a window which allows you to select 
the characteristics of a known CCD camera. This also 
allows x r e d u c e to understand your da ta better . For 
example, if you have W H T da ta from around  
onwards, then its header information contains enough 
detail to allow it to be reduced automatically. All you 
need to do is identify your da ta files (in a separate win-
dow) and  x r e d u c e to reduce them. 

Figure 3 shows a window which allows you to sup-
ply details of a CCD camera which is unknown to the 
program. The most impor tan t parameters are the ex-
tents of the light-sensitive area and the bias strips. If 
you don' t happen to know these, then help is at hand 

 in this window you can pan and zoom the image and 
select the regions you want by dragging the mouse. 

Figure 4 shows a window which enables you to 
identify frames. When you've finished, this informa-
tion is recorded inside the frames themselves - so you 
won't need to do it again. 

Figure 5 shows the last window in x r e d u c e . Note 
the save  space option which deletes frames af-
ter processing. Selecting "lots" will reduce your disk 
space requirement to just a few frames more than the 
raw data , al though your original da ta will be lost (you 
should keep a tape copy). Selecting "some" saves less 
space but retains the original data . 

Peter Draper, Starlink, Durham 
P.  
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F i g u r e 2. CCDPACK already knows about the charac-
teristics of many CCD cameras and this window allows 
you to select one of these standard configurations (or 
you can define your own). 

file   
Curaren! nuage;   dt 

Define:  Bias strip 1   Bias strip 2 

 

    Colour 

OK Cancel 

F i g u r e 3 . If your CCD camera isn't already known to 
CCDPACK, then you will need to supply some infor-
mation about it. This window lets you do  

F i g u r e 4 . Unless your frames already contain this in-
formation, you may have to identify which ones are 
"targets"  astronomical objects), "fiats", "bias" 
frames  This is done in this window. You can also 
categorise frames by filter colour. 

fíh   

Debías  

 zeroed master bias, offsetting to bias strips 

v  master bias 

 interpolate using bias strips 

 single constant 

  

 none 
Save  much  disk  • ,,•• some 

  

OK Cancel  
J   

F i g u r e 5. The last window in x r e d u c e where you 
choose final options before a reduction is scheduled and 
executed. 



Visualisation of  data 

Over the past year Starlink has been looking into 
the problems of displaying da ta sets defined in 3 di-
mensions. The pr imary motivat ion behind this was a 
request by the Theory and Statist ical Analysis Software 
Strategy Group to provide software to display the re-
sults of theoretical modelling of astrophysical systems. 
Similar problems are, however, also faced by people at-
tempt ing to visualise 3-dimensional stacks of observa-
tional da ta . 

These sorts of da ta can be characterised by: 

• A set of 3-D positions. These may form a regular 
grid which divide the da ta volume up into a set of 
notional cells, or they may be completely irregular 
scattered points. 

• A set of one or more da ta values associated with 
each position or cell, each of which may be scalar 
or vector. 

Displaying d a t a  this type is commonly called 
"data visualisation" and this has been the subject of 
much study over the past few years. Various stan-
dard techniques have been developed, but nearly all of 
them are extremely greedy in their use of computing re-
sources. Until recently, the typical computer hardware 
in use at Starlink sites has not really been sufficiently 
powerful to allow these techniques to be used effectively. 
However, this is changing. Commercial visualisation 
packages can now be run on the typical DEC Alpha 
and Sun workstations available to most Starlink users, 
provided they are willing to put up with a somewhat 
slower response t ime than is typical when displaying 
2-D  

  Edit Execute 

 

 
 
  

 
 Control 

Realization 
Rendering 
 
 
 
 

    

  
 
Include 
 Partition  

  
  
 
 
 
SXPrint 

J  
 
 
Slab 
Slice 

i Stack 
 
 

    

Windows Connection Options Help 

 

F i g u r e 1. The graphical user interface for the DX net-
work editor. This network produced the image shown 

 Figure 2. 

There are several suitable commercial packages on 
the market , most of which provide very similar facili-
ties, usually based on a graphical user interface which 
allows users to connect low-level modules together to 
form "networks" (see Figure 1 for an example) . 

Starlink currently recommends the Data Explorer 
package produced by IBM (commonly called "DX") , al-
though it is not inconceivable tha t this recommendat ion 
may change in future years as other packages (partic-
ularly AVS) continue to be developed. This does not 
mean tha t DX will be made available at all sites, how-
ever. It is up to each site to decide for themselves if 
they want DX, and if so, how to get it (one possible 
way is to include it in your site's next bid for Starl ink 
equipment) . 

To support the use of DX at Starlink sites, some 
extra modules and documents have been produced, to-
gether with some demonstrat ion "networks" and an 
NDF to DX da ta file converter. Together, this pack-
age of Starlink extensions to DX goes by the name of 
"SX." 

3-D  data 

To illustrate the sort of displays tha t can be pro-
duced, we have used DX to look at the results of a 3-D 
hydrodynamic simulation (produced by Steve Higgins 
and T i m O'Brien at Liverpool  in collaboration 
with James Dunlop at the University of Edinburgh) of 
an extragalactic jet propagat ing through a med ium con-
taining an ensemble of cool, dense clouds. The da t a are 
defined on a regular 3-D grid of 90 x 90 x 90 points, with 
values of the density, velocity and pressure defined at 
each grid point . The jet mater ia l is tracked separately 
from the pre-existing ambient gas. 

These da ta have been visualised in several ways. 
Three of these are illustrated in Figures 2, 3 and 4. 

Figure 2 shows the results of volume rendering the 
total density field. Using this technique, a scalar value 
defined over an entire volume can be rendered as a sin-
gle image. Each position (or cell) is assumed to emit 
light with a colour and brightness determined by its as-
sociated da ta value. Each cell is also assumed to absorb 
a certain fraction of any light passing through it, with 
the opacity again being determined by the associated 
da ta values. The resulting image is said to resemble a 
"self-luminous gel." 

This part icular technique is very CPU-hungry (it 
took several minutes to produce the image displayed 
in Figure 2). The figure also contains an iso-surface 
taken from the jet density field  a surface of con-
stant jet density). The resulting object can be viewed 
from any direction, so for instance, a movie could be 
created showing a complete rotation of the object. 

The figure shows that the jet has been deflected 
at least twice, where it has encountered clouds, b u t 
clearly remains collimated and produces a bow-shock 
at its head. 



F i g u r e 2. The results of volume rendering the total 
density field. 

F i g u r e 4. An alternative way of representing vector 
fields using streamlines. 

F i g u r e 3 . The velocity field within the bounds of the 
iso-surface shown in Figure 2. 

F i g u r e 5. A velocity cube displayed as a number of 
slices in the velocity direction. 
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Figure 3 shows the velocity field within the bounds 
of the iso-surface shown in Figure 2. Each velocity value 
is shown as a 3-D "rocket" pointing in the direction of 
the velocity with length proportional to the magni tude 
of the velocity. The velocity field has been sampled 
onto a coarser grid to reduce the number of displayed 
vectors. The iso-surface shown in Figure 2 is included 
again, but this t ime it is partially t ransparent so tha t 
the vectors behind the surface can be seen. 

An alternative way of representing vector fields is 
to use "streamlines" which track the paths particles 
would follow if released into the vector field (assuming 
the vector field to be fixed in t ime) . The current da ta 
are not ideally represented in this way because the vec-
tor field changes with t ime, but Figure 4 illustrates how 
the technique can be used to visualise a useful snapshot 
of the flow. We have chosen to make the colour of the 
streamlines indicative of the velocity magni tude (in ar-
bitrary units) . 

Visualising observational data 

Visualising 3-D observational da ta presents a few 
more problems than the results of theoretical models 
because of the presence of noise. For instance, taking 
an iso-surface of da t a with poor signal-to-noise ratio 
can consume huge amounts of memory and CPU time 
as the algori thm tries to follow every little noise spike 
in the data . A similar effect is seen when making a 
contour plot of 2-D data , where the plot can break up 
into lots of  circles. 

At tempts to visualise observational da ta using a 
volume rendering technique  a result which 
looks like a projection of the da ta cube onto the sky. 
If this is what you want then it could be useful, but 
it does not give much feel for the 3-D structure of the 
data . 

A technique which can reveal the structure in the 
da ta is i l lustrated in Figure 5, which shows an H a 
TAURUS-2 velocity cube of the nebular remnant of 
the old  DQ Her, obtained by Andy Slavin and 
T im O'Brien using the W H T . The plot shows a  
ber of slices in the velocity direction, with the radial 
velocity towards the observer increasing with z - the 
image at z  25 is at approximately the rest 
length. The da ta show a wealth of structure and that 
the remnant , ejected during the nova outburs t observed 
in 1934, clearly consists of an ellipsoidal, clumpy shell 
which is expanding into the interstellar medium. 

All the examples in this article use da ta on a reg-
ular grid. However, it is perfectly possible to use irreg-
ularly scattered da ta such as tha t produced by n-body 
codes. 

Each particle may be represented by a simple point 
on the screen, or by a 3-D object (or "glyph") such as 

a sphere, rocket, or indeed any object the user can con-
struct . The size, shape, colour and opacity of these 
glyphs can be determined by any of the da t a values as-
sociated with the position, or with any arbi t rary alge-
braic combination of them. The positions are projected 
onto the screen either with a simple orthographic view, 
or with a perspective view in which objects get smaller 
as they recede from the view point. The position of the 
view point can be incorporated into the glyph colouring 
so tha t , for instance, particles which are further away 
get fainter. 

Conclusion 

The typical hardware available at Starlink sites is 
now sufficiently powerful to make the use 
tion packages such as Data Explorer practical . 

These packages are still evolving quite quickly and 
cannot be said to have reached full ma tu r i ty yet. In 
particular, they are still rather  to use and 
require a significant investment of t ime and effort to 
learn how to make the most of them. Nonetheless, with 
some effort it is possible to use DX to produce images 
such as those shown in this article. Wi th a little ex-
t ra effort it is possible to make movies in which (for 
instance) objects can be rotated, iso-surfaces can be 
swept through the range of the data , journeys can be 
made through a collection of scattered particles  

For those who are interested in further reading, 
S G / 8 gives an overview of several different visualisation 
packages and techniques, including some public domain 
software. It also gives pointers to other sources of infor-
mat ion, including several for DX. SUN/203 gives more 
details about using DX at Starlink sites. 

David Berry, Starlink, Liverpool dsb@ast.man.ac.uk 
 Lloyd, Liverpool hml@starul.livjm.ac.uk 

Stephen  Liverpool  
Andrew Slavin, Liverpool  

 O'Brien, Liverpool  

Scattered Data 
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Viewing the sky with a CAT's eye 

CAT and CURSA are two new packages for ma-
nipulat ing astronomical catalogues and similar tabular 
datasets . CURSA is a set of ready-to-use applications 
and CAT is a subrout ine library which you can use to 
write your own specialised programs. CURSA has facil-
ities for examining, listing, sorting, pairing and select-
ing subsets from catalogues. Though CURSA and CAT 
are intended primari ly for use with astronomical cata-
logues, they can be used equally well with other tabular 
data , such as a table of private astronomical results, or, 
indeed, da ta which are entirely non-astronomical, pro-
vided only tha t they are in an appropriate format. 

Browsing the sky 

The main component of CURSA is x c a t v i e w , a 
powerful and flexible catalogue browser for examining 
the contents of a catalogue. It contains facilities for 
listing columns and auxiliary information from a cata-
logue, selecting subsets according to some criteria (for 
example, all the objects in the catalogue brighter than 
some limiting magni tude) , computing new columns 
from existing columns (for example, computing the V 
magni tude from a catalogue where only the B magni-
tude and B- V colour are tabula ted) , and saving subsets 
(including any new columns) as either text files suit-
able for print ing or as new  x c a t v i e w has a 
mouse-driven  graphical user interface 
(GUI), making it easy to learn and use. Alternatively, 
the catalogue browser can be driven from a simple script 
in order to facilitate 'batch ' - type operations. 

As an example, Figure 1 shows x c a t v i e w being 
used to display a subset of the Veron-Cetty and Veron 
Catalogue of Quasars and Active Galactic  
This subset comprises all the quasars in the catalogue 
brighter than nineteenth magni tude and with a redshift 
greater than three; a total of some 74 objects out of a 
total of 4234 entries in the catalogue. Figure 1 shows 
the first screen-full of objects; but tons in the GUI al-
low any desired region of the subset to be displayed. 
In Figure 2, the same subset has been saved as a text 
file and then plot ted as a  all-sky pro-
jection using the  package. P O N G O is not 
the only package which can be used for plott ing; files 
created with x c a t v i e w can be plotted with most of the 
plott ing packages available on Starlink systems. 

As another example, you might use x c a t v i e w dur-
ing the preparat ion of an observing programme. If you 
were planning to observe a certain type of object, such 
as planetary nebulae, you could first obtain a suitable 
specialised catalogue and then use x c a t v i e w to find 
nebulae which matched your constraints. These con-
straints might include the range of Right Ascension and 
Declination observable during your observing t ime, the 
l imiting magni tude of the telescope you were going to 
observe with, and any specific criteria relevant to your 
investigation or the ins t rumentat ion you were planning 

to use. Thus, you would derive a list of potential can-
didates for your observing programme. 

CURSA contains a number of other applications 
as well as the catalogue   s o r t sorts a cata-
logue into ascending or descending order on a specified 

 c a t p a i r pairs two catalogues, objects being 
considered to match if they have similar celestial 

 c a t p a i r has options to control the set of 
objects retained in the paired catalogue and the treat-
ment of multiple matches. 

Finding catalogues 

Catalogues are ubiquitous in astronomy. They 
have been used since classical antiquity; the first star 
catalogue was a list of about a hundred stars pro-
duced by Timocharis and Aristyllus of Alexandria in 
the third century BC. Today many catalogues are avail-
able, often with hundreds of thousands or even millions 
of entries, providing a wealth of information on most 
branches of astronomy. Most modern catalogues are 
produced in a computer readable form. Many different 
formats (and, indeed, media) have been used to store 
catalogues. However, currently the s tandard FITS ta-
bles format is becoming increasingly common. CURSA 
reads catalogues in this format, thus immediately giving 
you convenient access to a large number of catalogues. 

Several CD-ROMs have been distr ibuted with cat-
alogues in FITS tables format. Some of the more gen-
erally useful ones are: 

• Selected Astronomical Catalogs volume 1, produced 
by the US Astronomical Da ta Center (ADC) at the 
NASA Goddard Space Flight Center. This CD-
ROM is an extremely useful collection of widely 
used catalogues. The ADC will be publishing a 
second version shortly, 

• EST Guide Star Catalog (GSC), produced by the 
NASA Space Telescope Science Inst i tute . The 
CURSA application c a t g s c i n should be used to 
convert a GSC region to a slightly more convenient 
format for subsequent access with CURSA, 

• several of the Einstein Observatory CD-ROMs. 

Most Starlink sites will have at least some of these 
CD-ROMs. If your site does not have copies, then see 
SUN/162[1] which gives further details about them, in-
cluding how to obtain copies. 

Also, the US Astronomical Da ta Center and the 
Centre de Données astronomiques de Strasbourg (CDS) 
are increasingly making catalogues from their collec-
tions available as FITS tables. Both these inst i tut ions 
are accessible via the World Wide Web. Their URLs 
are: 

ADC:  
CDS: h t t p  

 

http://adc.gsfc.nasa.gov/


 
File Listing Selection Configuration Help 
Catalogue   s e l e c t i o n 2: 

Seq Name RA DEC V  
   mag 

1  19:35:11.8 -69:14:52 18.80 3.170 
2  6 :42:13.4  18.50 3.090 
3 *0201-S04 2 :01 :52 .3 -50:26:48 18.00 3.070 
4 Q 2204-408 22 :04 :33 .1 -40:51:38 17.57 3.170 
S  0324-407 3 :24:29 .3 -40 :47 :11 17.60 3.056 
6  2348-4025 23:48:48.0 -40:25:00 18.60 3.310 
7 *Q 0130-403  -40 :21 :51 17.02  
8 * 22:27:38.0 -39 :28 :33 18.80 3.450 
9 *Q 0351-390  -39:04:46 17.80 3.010 

10 Q 0420-388 4 :20 :29 .9 -38:51:50 16.92 3.120 
11 *Q 0347-383 3 :47:53 .7 -38:19:30 17.30 3.230 
12  0140-306 1:40:37.5 -30:38:50 18.50 3.130 
13 *0055-2659 0:55:32.6  17.20 3.670 
14 *0105-2634 1:05:48.2 -26:34:20 17.30 3.505 
15  0 :42:06 .2 -26 :27 :43 17.00 3.400 
16 *Q 0000-2619 0 :00 :00 .1 -26:19:00 18.00 4 .111 
17  678 2 :49 :25 .5 -22:12:37 18.40 3.202 
18  672 1:32:14.9 -19:47:19 18.70 3.130 
19  669  -19:02:18 18.30  
20  679 2 :49:29 .8  26 : 21 18.60 3.205 
21 PKS 2126-15 21:26:26.7 -15 :51 :51 17.30  • 

Next Previous j Position Next Previous j Position J   
! Bottom 

!  )  ca ta logue con ta ins 4234 rows. • 
! (¥arning) There i s s u f f i c i e n t space to l i s t o  the f i r s t 4  • 

1  .) S e l e c t i o n 2: 74 rows s e l ec t ed . 

    

Figure 1. xcatview listing a subset selected from the Veron-Cetty and Veron quasar catalogue. The row of menus 
across the top of the window control the operation of xcatview. The main portion of the window shows the first 
screen-full of objects in the selected subset. The row of buttons about three-quarters of the way down the window 
control navigation through the subset, allowing any portion to be displayed. Finally, informational, warning and 
error messages are displayed towards the bottom of the window. 

Centre   = 0° 

Figure 2. An all-sky  projection of quasars brighter than nineteenth magnitude and with a redshift 
greater than three, extracted from the Veron-Cetty and Veron quasar catalogue with xcatview and plotted with 
PONGO. 
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Again see SUN/162[1] for further details of these 
inst i tut ions. 

Al though the F ITS tables format is becoming com-
mon, many users will have catalogues which are not in 
this format. The fast microdensitometers operated as 
nat ional facilities in the United Kingdom, such as the 
new SuperCOSMOS machine at the Royal Observatory 
Edinburgh, produce tabular da t a which it is relatively 
straightforward to convert to FITS tables. Similarly, 
old da t a from the original COSMOS machine can also 
be converted. Alternatively, you might want to access 
a catalogue from the old VAX/VMS SCAR catalogue 
collection, a private SCAR catalogue, or a catalogue 
in some other format. In all these cases, it is usually 
possible to convert the catalogue to a FITS table. I am 
happy to advise and assist, and in the first instance you 
should contact me (electronic mail : acdQroe.ac .uk) . 

As well as accessing F ITS tables, CURSA can also 
read and write catalogues in the  format used 
by the CATPAC[6] package. Thus CURSA and CAT-
PAC can inter-operate . 

Finding out more 

CURSA is fully described in SUN/190[3]. Also, 
there is a 'home page ' for CURSA accessible via the 
World Wide Web. It gives access to a deal of useful in-
formation, including answers to frequently asked ques-
tions. Its URL is: 

h t t p  

The CAT subroutine library for manipulat ing cat-
alogues and tables augments the s tandard CURSA ap-
plications. Using CAT, it is straightforward to write 
your own programs to perform specialised tasks not 
covered by the more general CURSA applications. Pro-
grams wri t ten with CAT are fully inter-operable with 
the s tandard CURSA applications (in fact the CURSA 
applications themselves use CAT). CAT is comprehen-
sively documented in SUN/181[2]. As a further aid to 
using CAT, a set of example programs are included with 
it. These are fully integrated with the tutorial section 
of SUN/181 . 

Finally, in case you were wondering, CURSA is a 
slightly contrived acronym for 'Catalogue Utilities for 
Report ing, Selecting and Ari thmet ic ' . It is borrowed 
from the common name for ß Eridanus. CURSA and 
CAT are new Starl ink packages. If you have any sug-
gestions about how they could be enhanced, run into 
problems using them, or would like assistance in con-
verting catalogues to FITS tables format, then please 
do not hesitate to contact me. 

References 
[1] A.C. Davenhall , 1993, SUN/162.1 , A Guide to 

Astronomical Catalogues, Databases and Archives 
available through Starlink (Starlink). 

[2] A.C. Davenhall, 1995, SUN/181.1 , CAT - Cata-
logue and Table Manipulation Library: Program-
mer's Manual (Starlink). 

[3] A.C. Davenhall, 1995, SUN/190.1 , CURSA -
Catalogue and Table Manipulation Applications: 
User's Manual (Starl ink). 

[4] P. Harrison, P. Rees and P. Draper, 1994, 
SUN/137.2, PONGO - A Set of Applications for 
Interactive Data Plotting (Starl ink). 

[5] M.P. Veron-Cetty and P. Veron, 1989, Catalogue of 
Quasars and Active Galactic Nuclei fourth edition 
(ESO Science Report 7). 

[6] A.R. Wood, 1994, SUN/120.3 , CATPAC - Cata-
logue Applications Package on UNIX (Starlink). 

Clive Davenhall, Starlink, Edinburgh acd@roe.ac.uk 

Names, acronyms, logotypes, pictograms 
A user's guide, Part 2 

In the last issue I described some changes which 
had taken place in Starlink's organisational environ-
ment . I emphasised tha t the correct abbreviation for 
the Council for the Central Laboratory of the Research 
Councils was CCL, and tha t CCLRC was invalid and 
not to be used; CLRC was also an invalid abbreviation. 

Things have now changed. 

Firstly, the only permit ted abbreviation for the 
Council is now C C L R C . The abbreviation CCL must 
no longer be used to refer to the Council because it 
clashes with "Cambridge Consul tants Ltd." 

Secondly, the abbreviation C L R C may now be 
used to refer to the Central Laboratory of the Research 
Councils. 

Fortunately, no change has been made to the Coun-
cil's logotype (which appears in the top left corner of 
the front page of this Bulletin). 

To sum up: 

• The Starlink Project is funded by P P A R C (Particle 
Physics and Astronomy Research Council). 

• Its administrat ive centre is at RAL (Rutherford 
Appleton Laboratory) . 

• RAL is one of the constituent laboratories of CLRC 
(The Central Laboratory of the Research Coun-
cils). The other is Daresbury Lab. 

• CLRC is run by CCLRC (Council for the Central 
Laboratory of the Research Councils). 

Mike Lawden, Starlink, RAL mdl@star.rl.ac.uk 
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Opening of new Starlink node at Bristol 

  

 

 
 

Starl ink's latest node was opened at the Depar tment of Physics, Bristol, on 20th November 1995 by Sir John 
Kingman FRS, Vice Chancellor of Bristol University. To open the node Sir John used a special W W W page. When 
he first clicked the mouse, nothing happened for what seemed to be a long t ime, sufficiently long tha t Murphy 's Law 
came to mind. A firmer click prodded the Web into life, however, and Bristol changed from blue on the m a p of 
Starlink sites (RUG) to red (node), as intended. The universe started with a big bang and, after a pause, Bristol 
started with a big click. 

Sir John had first come across Starlink when he was Chai rman of SERC (from 1981 to 1985). He noted how 
impor tan t it was for investments in da ta gathering to be complemented by adequate da ta analysis, how impressed 
he had been by the efforts of astronomers to extract every drop of science from their observations, and how he was 
especially pleased, therefore, to be opening the Bristol node. He wished the Bristol users good luck in their use of 
the node to process and interpret astronomical data . Sir John was presented with a Capta in Starlink mouse m a t 
and a Capta in Starlink badge. 

The origins of the Bristol node go back to 1989 when Dr Mike Masheder founded a Remote User Group (RUG) 
there. A grant application to establish a Starlink node at Bristol was made to P P A R C earlier this year and a 
successful outcome was announced in August. From then on the pace of events accelerated - two weeks before the 
opening, building work was still in progress; one week before, the Starlink room was full of boxes but very little 
worked; minutes before the opening ceremony, the new chairs were delivered! 

The Bristol users in the Depar tment of Physics are headed by Prof Mark Birkinshaw (ex MRAO and the CfA, 
a new member of the Starlink Panel), while Dr David Field heads the users in the Depar tment of Chemistry. The 
astrophysicists will use the node to support their high-sensitivity CO and H a surveys of the Galaxy, large-area 
deep surveys of distant galaxies, radio, optical, and X-ray studies of active galaxies, work on galaxy and cluster 
dynamics, and analysis of microwave background da ta on primordial anisotropics and the Sunyaev-Zel'dovich effect. 
The astrochemists will use the node to make high spectral and spatial resolution data-cubes tha t test their theoretical 
t rea tments of OH,  SiO, and other masers and their work on the formation of  molecules. Collaborative work 
between the groups continues in a number of these areas. The recent growth in the number of Starlink users at 
Bristol is expected to continue for the next few years. 

The photo shows Dr David Field (left), Sir John Kingman (centre, wearing his new Capta in Starlink badge), 
and Prof Mark Birkinshaw (right) in front of the  used to open the node. 

Mark Birkinshaw, Bristol  
John Sherman, Starlink, RAL  
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Opening of new Observatory at Preston 
    

 

Starlink software was on show at the official opening of the University of Central Lancashire's Alston Obser-
vatory buildings, on  June 1995. The new Observatory is one of two outstat ions of the University's Centre for 
Astrophysics at Preston, and is si tuated on the slopes of Longridge Fell above the Ribble Valley. It provides ultra-
modern teaching facilities for undergraduates, as well as research facilities for the Centre 's astronomers (including 
an Alpha workstat ion funded by the Depar tment and maintained by Starl ink). 

Professor Sir Arnold Wolfendale, President of the Inst i tute of Physics and Hon Fellow of the University, unveiled 
the plaque, recalling Preston 's long association with astronomy dating back to Jeremiah Horrocks in 1639, and the 
recent expansion and successes of the University. 

David Terret t (Starlink, RAL) demonstrated some of the Project 's image processing software capabilities to 
the distinguished guests and visitors, on one of the Node's Alphas located at Alston. Preston 's Starlink Node was 
created in 1986. The research Centre was established in 1993 and now has over 20 staff astronomers and research 
students working in solar-stellar, galactic and extragalactic astrophysics groups, all of which make heavy demands 
on the Starlink Node's resources. 

The montage above shows various events at the Observatory Opening Day. 

Gordon Bromage, Preston g. e. bromage@uclan. ac. uk 
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Starlink documentation advances Where to find Starlink documents on the web 

In the last issue, Rodney Warren-Smith1 described 
the new challenges faced by Starlink in trying to satisfy 
the needs and requests of its users. He also described 
our plans to respond to these needs. 

Under the heading of Documentation he listed 
three projects which were due for at tent ion in 1995: 

• New version of  

• Cookbooks. 

• Hypertext documentat ion. 

The new version of  (version 2e) has been released 
and was described in the last issue. 

A new series of documents called "Starlink 
books" (SC) has been created, and the first one (SC/1) 
has been released. Others are in the pipeline. S C / 1 is 
a cookbook for the J C M T D R software. Also, a number 
of existing documents , for example the F IGARO User's 
Guide (SUN/86) , have been revised and reissued in a 
more tutorial style. 

However, the most revolutionary of these projects 
is the introduction of Starlink documents in hypertext 
form. This not only enables them to be read on-line us-
ing browsers for the World Wide Web (called the 'web' 
from now on), but also allows them to be cross-linked 
so tha t the individual documents become part of one 
large "hyper document ." Once in hypertext form, doc-
uments may be used in a variety of new ways to make 
access to on-line information far easier. 

The introduction of Starlink hypertext documen-
tat ion is the main subject of this article. 

Progress 

Advances in Starl ink's hypertext documentat ion 
which are of part icular relevance to users of Starlink 
software are the following: 

• Hypertext versions of some Starlink documents. 

• Better ways to search for information. 

• Software support index on the web. 

Document writers and maintainers will also appre-
ciate the following advances: 

• Programs to convert  documents to hyper-
text (HTML) format. 

• A hypertext linker to mainta in links between the 
evolving set of Starlink hypertext documents . 

These advances will now be described in greater 
detail. 

 "The future of  software" 

There is a great deal of information about Starlink 
on the web. Every Starlink site has its own web pages 
and these contain many links to Starlink documents . 
There is also a central Starlink web home page which 
has the URL: 

h t t p  

Start ing here will give you access to the most up-to-date 
versions of Starlink documents . 

When you are looking for a document , the two 
main entry points are the Documentation and Soßware 
links on this central home page. These are complemen-
tary, and are maintained by different people to serve 
different purposes. 

If you follow the Documentation link, you will gain 
access to classified lists of all the Starlink documents 
tha t have been officially released. The document set 
you see will be complete, up to date, and will corre-
spond with the currently released versions of software. 

If you follow the Soßware link, the route to doc-
umenta t ion is via the Starlink Soßware Support Index 
link. This is the pa th to follow if you want the lat-
est in-depth information about a part icular software 
i tem. The pages appearing in this index are more de-
tailed than the Documentation pages (and contain other 
things besides released Starlink documents) , but not 
every software i tem has an entry. 

These support pages are mainta ined by software 
developers, who may install documents (or versions of 
documents) which have not yet gone through the release 
process, and these may refer to pre-release versions of 
software. Copies of the software may also be available 
through these pages. 

Starlink hypertext documents 

Many Starlink documents - currently over 40  are 
now available in hypertext form and can therefore be 
read using web browsers such as Mosaic or Netscape. 
(Documents tha t are not yet in hypertext form can still 
be located using a web browser, but the browser will 
have to star t up a separate viewer to display the docu-
ment.) 

As an example, try going to the central Starlink 
home page ( h t t p : / / s t a r - w w w . r l . a c . u k / ) and follow 
the links Documentation, Published Series, Code, SUN, 
to the list of Starlink User Notes. Then pick one of 
the hypertext documents , for example SUN/86 on FI-
GARO (other examples are SUN/188 on the new hy-
pertext utilities, SUN/199 on s t a r 2 h t m l , and S G P / 4 2 
on the Starlink Software Strategy) . 

You can begin to get a feel for the capabilities of 
the new system by reading these documents on the web. 
Note how following a link tha t refers to somewhere in 
another Starlink document lets you j u m p to view tha t 
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document immediately - no more walking to the filing 
cabinet to find a paper copy! As the system matures , 
individual documents will increasingly cross-reference 
each other and become par t of one large whole. Note, 
also, how graphics and images such as screen dumps 
can easily be incorporated. 

You can find out which documents are available in 
hypertext form using the command: 

  * . h t x 

from the directory holding the documents (normally 
 You will not normally need to do this, 

however, because if a document is available in hyper-
text form, it will be presented to you in tha t form. 
Otherwise you will see the unconverted form. 

Viewing local documents 

If you access documents through the Starlink web 
pages at RAL, you will probably be seeing text taken 
from the central Starlink document store. This source 
is complete and up-to-date , but there may be a short 
delay while the text is sent from RAL to your site. (Un-
fortunately, if you are outside the UK, the delay might 
not be all t h a t short!) 

If there is a local copy of the document at your site, 
it will normally be faster to access tha t instead. This 
is easily done with the new  command which 
simply displays a named document . For example: 

showme  

displays S C / 1 (Starlink Cookbook 1) on your web 
browser, s tar t ing a new browser if necessary. 

You will find tha t following links to other docu-
ment pages (and to other documents) is much faster if 
you use your local copy in this way. If any of the doc-
uments you want to read happen not to be installed at 
your site, they will still be obtained automatical ly from 
the central Starl ink document store at RAL. You might 
not even notice this happening. 

The s h o w m e command has a number of options 
which allow you to view a part icular document section 
and to specify where to search for documents . To find 
out more, you might try the command: 

showme s u n l 8 8 showme 

which uses s h o w m e to show the section in SUN/188 
where the s h o w m e command is described. 

Searching for information 

The findme command complements s h o w m e in 
cases where you don ' t know where to find the informa-
tion you want . It also operates on local documents, but 
searches them for the keyword tha t you specify. For ex-
ample, if you wanted to know about flat-fielding your 
data , you might try: 

í indme  

which will search the document set for the string "flat" 
and use your web browser to display a list of the doc-
uments found. Each list entry will be a link to the 
corresponding document . The depth of search can be 
controlled, so you can have a fast shallow search or a 
slower deeper search. By default, progressively deeper 
searches are tried until a match is found. 

There are many other options to f i n d m e to give 
you control over the search. To find out more, you could 
try the command: 

findme findme 

which uses findme to locate information on itself. 

On-line help 

Hypertext offers a great improvement over more 
tradit ional "help" systems. Not only is it easy to read 
on-line, but you are free to explore the links and dis-
cover the information you really need. By using links 
between documents, you can potentially access the en-
tire documentat ion set from within the help system of 
any particular package. 

If you are a F I G A R O user, you may already have 
discovered the on-line hypertext documentat ion, which 
is available by typing: 

 

This largely replaces the t radi t ional help system, even 
though it simply displays the updated SUN/86 . Similar 
facilities have also been added to other packages. Users 
of the latest graphical interface to CCDPACK (see page 
6) also have access to context-sensitive hypertext help. 
This is available by pressing the  key, and takes you 
straight to the hypertext page describing the task you 
are performing. 

What about hard copy? 

Does all this hypertext mean the end of paper doc-
uments? We think not, so most new Starlink docu-
ments will continue to be produced in  form and 
converted into hypertext for on-line use. This means 
tha t paper copies will still be available and, for those 
who need them,  source files will be stored on-line 
alongside the hypertext versions of documents . 

This is fine, except t ha t with the web you can ac-
cess Starlink documents tha t may not be installed lo-
cally at your site, so how do you get a hard copy of 
these? There are two w a y s . . . 

The simplest is to use your web browser to print 
a copy of the individual page you are reading. Most 
browsers allow you to do this, but the format will be 
dictated by the browser. 
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Alternatively, on the title page of each Starlink hy-
pertext document you will find a "Retrieve Hardcopy" 
but ton . If you click on this, you will be given the op-
tion of choosing several possible file formats, and will 
then be sent a copy of the one you choose from the cen-
tral document store at RAL. You can produce a paper 
copy of the document from this, which will retain all 
the original formatt ing information. 

Converting documents into hypertext 

Most existing Starlink documents are in  

form, and (as mentioned above) this is also how most 
new documents will be produced. A new command 
called s t a r 2 h t m l has therefore been introduced to con-
vert such documents into hypertext form (see  
s t a r 2 h t m l is based on l a t e x 2 h t m l , which was written 
by Nikos Drakos of the Computer Based Learning Unit 
at the University of Leeds. 

There is also a new set of document templates 
which define s tandard format t ing and layout, and en-
able you to use the same source file to produce both a 
hypertext version and a paper version of a document. 
These templates can be found in directory  
with names such as  

Maintaining hypertext document sets 

s t a r 2 h t m l lets you define internal and external 
hyperlinks in your document, as well as labels tha t can 
be linked to from other documents . This ability to 
cross-link documents will enable Starlink gradually to 
transform its document set into a single interconnected 
hypertext system. 

One problem, of course, is the need to mainta in 
references between documents as new documents are 
added and old ones are revised. This is done by a 
hypertext linker,  which is one of the HTX set 
of hypertext utilities described in SUN/188 along with 
the s h o w m e and f i n d m e commands . This document 
describes the Starlink hypertext document system in 
much more detail than is possible in this article. 

The future 

Now tha t the tools for support ing hypertext doc-
uments are available, Starl ink's documentat ion effort 
will shift to completing the conversion of existing docu-
ments to hypertext form, and improving their structure. 
We will also generate new cookbook-type documents 
both in the new "Starlink Cookbook" (SC) document 
series, and by revising existing SUNs into a more tu to-
rial style. 

New documents should appear in both conven-
tional and hypertext forms. You should find it increas-
ingly easy to search for and read Starlink information 
using these new facilities. 

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

Ten years ago 

Ten years ago was a t ime of great significance in the 
history of Starlink. The Project was wrestling with two 
great problems - inadequate resources and  en-
vironments. (I believe the fashionable t e rm for problem 
in today 's world is challenge and opportunity; I'll al-
low challenge, but to pretend tha t inadequate resources 
means anything other than a loss of oppor tuni ty is pure 
mendacity.) 

Software environments 

In a nutshell, the original Starlink Environment 
( INTERIM) was perceived as inadequate, while the new 
one (SSE) was too slow and complicated and did not 
have enough development effort available for satisfac-
tory progress to be made. 

The Project had come to the conclusion tha t the 
most promising way forward was to adopt IRAF, which 
was then under development at NOAO (Tucson) and 
had been adopted by  and published a recom-
mendat ion to the community for IRAF to be adopted 
for future Starlink use. Astronomers were invited to a 
meeting at RAL in November 1985, which concluded 
tha t no decision could be made until the ADAM envi-
ronment, being developed at ROE, had been studied as 
a possible line of development. A second meeting was 
held in January 1986 at which it was decided to adopt 
ADAM as the future Starlink environment and adapt 
it to our requirements. This decision determined the 
course of Starlink's software effort for many years. 

Documents 

Two new documents were released ten years ago 
which had big developments ahead of them. 

One was J im Peden's SUN/84 on the A S T E R I X 
X-ray da ta processing package. This s tar ted as a mod-
est note of 10 pages but has since grown (and changed 
identity) into the massive SUN/98 of today which, at 
342 pages, is Starl ink's largest document . 

The other was Mike Lawden's  entitled 
"The Starlink Astronomical Network" which filled the 
need for a brief overview and introduction to the Star-
link Project. Its latest incarnation (version 10) has 
Capta in Starlink on the front cover, and its title has 
been efficiently downsized for the 90s to "Starlink" -
no excess fat there. It also sits in hypertext form on 
the web with its own Project Description link on Star-
link's home page. 

Site Managers 

Finally, two Site Managers joined us in October 
1985 who have now celebrated their 10th anniversary 
with the Project: John Barrow at ROE and Stuar t 
Keir at RGO . Stuar t , of course, subsequently moved 
to our Sussex node, having stayed in the area when 
RGO moved to Cambridge. 

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

18 

mailto:mdl@star.rl.ac.uk
mailto:mdl@star.rl.ac.uk
mailto:rfws@star.rl.ac.uk


     THE 
  AM  

  

 

      
 Pvr  TO  

  
  

 

¡    

 THAT 
   ! 

   OF THIS 
TASK   TO 
    

THIS     
 t    

 AM 

  

 

  
 

 

   THE  
    

     

   
   

...     TD   
 THE    

 
    

  

 
  

    fcoOT 
   

  

    
    

TO   

   
   H/M 

    

I      
      
X-   

     

    
    

   
    

 A     
 

I'LL. CALL   

   
    

  (S    

   
t    TO 

  

 

6VT    
   

 OP   (TE  
  

 

 T H E    
             

 XV     AT  oF     !   
       



Echelle data reduction able in hypertext form. 

One of the projects given a high priority by the 
Spectroscopy SSG and Starlink last year was an exten-
sive review of échelle da t a reduction provisions. The 
fruits of this work are summarised below: 

• Fixes for E C H O M O P problems. 

Two new échelle da ta reduction documents . 

A major upgrade of E C H O M O P documents . 

New W W W support pages for échelle reduction. 

A review of échelle da t a reduction software. 

A new version of the échelle reduction package 
E C H O M O P contains some bug fixes. It also includes 
some impor tan t improvements for Digital Unix users 
who can expect the software to run at least five t imes 
faster than before. A couple of debili tating bugs have 
also been removed. 

The three figures on this page show sample screen 
dumps taken while E C H O M O P was being used to anal-
yse a spectrum. 

 cursor to   Add/Delete 

 
  

   

F i g u r e 1. Selecting Orders from an echellogramme to 
be extracted. 

The new documents are: Introduction to Echelle 
Spectroscopy (SG/9 ) , an introduction in the most gen-
eral sense, aimed at new échelle da ta users; and the 
Echelle Data Reduction Cookbook (SC/3) which con-
tains a set of example scripts ranging from common 
reduction tasks to au tomated bulk da ta reductions. 

The E C H O M O P document (SUN/152) has been 
restructured and made easier to access. All the de-
tailed information previously available only via the 
line Help facility is now included in a reference section. 
The on-line Help text itself has been tidied up and is 
much simpler to navigate. All documentat ion is 
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F i g u r e 2 . Checking the trace for the third order in an 
echellogramme. 

As par t of the introduction of on-line support us-
ing the W W W , all the new documents and the latest 
version of the hypertext E C H O M O P Help have been 
made available in my own web pages at: 

h t t p   

You can also find links to other web resources re-
lated to échelle instruments , da t a and software in these 
pages. 

 order 2 

F i g u r e 3 . Identifying lines in an (order of an  
arc spectrum. 

What next? 

Although some E C H O M O P bugs have been fixed, 
there are still a few lurking in there. During 1996 you 
are invited to t ry the program and report back any 
problems you have or suggestions for improvements: a 
gripe 'bli tz. ' Feedback is impor tan t - the suggestions 
made and problems reported will be acted upon, so if 
you want something done let me know! You can e-mail 
me directly, or use the 'Comments and Suggestions' 
form which lives in the échelle reduction web pages. 

Martin Clayton, Starlink, UCL  
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Comings and goings 

F i g u r e 1. Ex-UCL Starlink Site Manager, Adrian Fish, contemplates the loss of his academic remuneration-package 
and career prospects. 
During the period May to November 1995 there have been 7 comings and 3 goings. 

Comings 

J o h n P a l m e r is the new par t - t ime manager of the Manchester node, replacing Michael Bang. 
Cl ive D a v e n h a l l has taken up his post as a contract programmer at ROE. 
S i m o n Harr i s has become the first assistant site manager at Southampton . 
J a c k i e M o o n is the new administrat ive assistant within the Project staff at RAL, replacing Les Evans. 
H i t e n d r a  has joined the Project staff at RAL, working with Dave Rawlinson on operations. 

 W a t k i n s has become the first manager of the new Starlink node at the University of Bristol. 
A n d r e w B a t e y has joined the Cambridge node as an additional Site Manager. 

Goings 

G e r a i n t L e w i s has finished his term as a user support assistant at our Cambridge site. 
Les E v a n s completed a short period as a temporary administrat ive assistant with the Project staff at RAL. 
A d r i a n F i s h has left his post of Site Manager at the UCL node. Adrian was one of our most dynamic managers . 

Memorials to his enthusiasm and initiative are the s t a r a d m i n utility and Starlink Forum (see page 22). 

 Lawden, Starlink, RAL mdl@star.  uk 

US Internet connection 
It is clear to everyone tha t J A N E T ' s link(s) to the USA are not performing satisfactorily. W h a t may be less 

clear is t ha t the si tuat ion isn't simple - there are a number of problems which are each making a contribution to the 
overall inadequate level of performance. 

Firstly, and probably most significantly, there is clearly insufficient capacity in the actual t ransat lant ic links to 
meet user requirements. The capacity currently available is 4 Mbi t / s and we have been negotiating with our present 
supplier for some t ime now for a further 8.5 Mbi t / s . Although I cannot give you a definite t ime for this at present, it 
should be delivered fairly shortly if agreement can be reached. We regard even this upgrade as a temporary holding 
arrangement , and we have set ourselves a target of raising our aggregate capacity to at least 34 M b i t / s as quickly 
as possible. There are, however, a number of obstacles to this course, not the least of which is the high cost of 
commercial offerings. 
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But this is not the only problem. 
The t ransat lant ic fibre, PTAT, has been broken on 

a number of occasions in the last 18 months . Although 
we get restoration by other routes, a certain amount 
of disruption occurs while this is being implemented. 
In addition, over the last few weeks the Sprint network 
in the USA, to which our t ransat lant ic connections are 
made, has experienced a number of problems. 

Processor capacity requirements 

At the heart of these difficulties is the ever-growing 
processor load required to deal with the absolute num-
ber of IP networks on the Internet . Any outage of a 
component on the main par t of the net is leading to se-
rious overloading of CPUs on routers (as they a t t empt 
to restore connectivity by available alternative routes). 
The CPU overload can result in loss of peering with 
adjacent routers, further exacerbating the problems. A 
return to stability can take some t ime. 

Rectification of this problem is completely outside 
our control and rests with the major networks in the 
USA and their router suppliers, who are working ex-
tremely hard to find a solution. It is difficult to fore-
see how long this si tuation may continue. In order to 
reduce the scale of the problem, aggregation of route 
announcements is being strongly encouraged. In the 
meant ime, we are looking at other options. 

The US Internet is no longer based on a single 
(NSFnet) backbone, but is, in fact, a number of parallel 
(interconnected) backbones. It seems sensible, there-
fore, to seek to diversify our connectivity, both to cut 
down our requirement for t ransi t t ing one network to get 
to another and to provide addit ional resilience against 
failure. 

As an aside, I should add tha t the number of cable 
failures worldwide is quite high, and the cable repair 
ships are being kept very busy. 

In addition, there is a project in hand to develop 
a 'network' of W W W caches in the UK, to reduce the 
requirement for scarce and expensive external links. 

Access to Australia 

I should also say something about access to Aus-
tralia. The Austral ian academic insti tutions now sub-
scribe to a commercial backbone, which we reach 
through the USA. We no longer receive routing informa-
tion for them over the NASA link which also terminates 
at ULCC, and so traffic to and from Austral ia shares 
the capacity on the 'open ' links. 

Par t of a possible diversification might be to look 
for a direct route to the Western Pacific Rim, which of 
course covers countries like Japan , China, Hong Kong, 
Singapore and Korea, as well as Austral ia and New 
Zealand. This will only be worthwhile, however, if these 
nations are building their own interconnects and not 
simply relying on interconnection via the USA. 

 article was produced by UKERNA  Network 
Operations Manager in response to Starlink's queries 
about the speed of Internet links to the USA and Aus-
tralia  Ed.) 

Ian L Smith, UKERNA  

FORUM - Starlink conferencing software 

In ancient t imes, when Starlink ran VMS, we used 
DEC conferencing software called VAXnotes. (Con-
ferencing software is like a Usenet newsgroup with re-
stricted access. It enables discussions to take place re-
motely.) 

The system was invaluable to Site Managers and 
Programmers . It was also used, to a lesser but nonethe-
less impor tan t degree, by astronomers for their own dis-
cussions and general gossip. 

Requirement for a VAXnotes replacement 

When Starlink moved from VMS to Unix it was 
recognized tha t the requirement for something like 
VAXnotes would remain, but there was no obvious re-
placement available. Some similar commercial systems 
were investigated, but they were found to be either too 
costly or did not do what we wanted. 

Usenet newsgroups are well known and have been 
tried, but they fall short of our requirements in two 
impor tant respects: 

• The i tems posted are deleted after a few weeks, so 
the system cannot be used as an archive of infor-
mat ion. 

• Access cannot be restricted. 

The latter point is impor tan t for some Site Man-
ager conferences, for example conferences on Unix se-
curity or on maintenance (dull, but 
confidence). 

Development of Forum 

The requirement for a system similar to VAXnotes 
was also felt at Leicester for ROSAT archive work. To 
meet this requirement, Richard West used the World 
Wide Web and a Perl script to write the original ver-
sion of Forum. Geoff Mellor, Site Manager at Leicester, 
brought it to the Project 's a t tent ion and a copy was in-
stalled at RAL in May 1995. 

Trials soon showed tha t Starl ink's requirements 
were somewhat different from Leicester's so the sys-
tem was re-implemented by Adrian Fish, at the t ime 
Starlink's Site Manager at UCL. It has been used by 
Site Managers and Programmers since June, resulting 
in many enhancements and revisions. 

 

mailto:I.Smith@ukerna.ac.uk


Access restrictions 

As noted previously, our requirements include ac-
cess restrictions and Forum provides this capability, 
conference by conference. 

During the summer trials we disabled all access 
restrictions on a Demo conference but , unfortunately, 
this proved too much of a tempta t ion to some people 
(outside the UK) who abused it. We have therefore 
reluctantly decided to retain a log of all accesses to the 
system, even when access is available to all users. We 
hope this log will deter abuse, but a penalty is tha t it 

 a delay of a few seconds per page. 

Available conferences 

There are several conferences which are restricted 
to Site Managers etc and, so far, three which are avail-
able to all users. Please send any requests for fur-
ther conferences, or help, to Dave Rawlinson, RAL 
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P r o b l e m s ? T r y t h e h e l p  o r  Dave R a w l i n s o n 

    H o » Pagel   

 

    Open..]   New  Close Window) 

F i g u r e 1. This is the first screen that you see when 
you open Starlink Forum. 

The three generally available conferences are: 

 Test 

•  

• Questions-Answers 

The T e s t conference is for new users to try out tech-
niques, for example uploading GIF files or embedding 
HTML in notes. 

The  conference is intended for 
users to announce any  domain software pack-
age they have in use at their site and believe would be 

generally useful to UK astronomers. Such software can 
be made available by placing a link to it in the note. 

The Q u e s t i o n s - A n s w e r s conference is a forum for 
all Starlink users to raise questions and discuss prob-
lems on software and other Starlink mat te rs . It is hoped 
that , in t ime, it will become a repository of information 
tha t users can search if they come across a problem. 

Figure 1 shows the screen tha t appears when you 
first s tar t Forum. Figure 2 shows a typical screen dis-
played by Forum when it is used to read notes submit-
ted to a conference. 

Using Starlink Forum 

If you would like to try Forum then s tar t up your 
usual W W W browser, for example Netscape or Mosaic, 
and open the URL: 

 

or use the link Forum from the central Starlink home 
page. If you find tha t access is denied to all conferences, 
then it may be tha t your system is not running the 
correct identity checking software. Please contact your 
site manager , who will install the software or direct you 
to a machine tha t is already configured. 

Title:  Nota  

URL:   

 
Systems-Management 
Topic "User documentat ion" 

  beginners" 

¡List of Topics] (List of      
    (Next    

   

From: Barry    
Da te : Tri  08:59 
T i t l e :  for  

I have been asked to revise  "UNIX - An 
Introduction". Does anyone have any ideas as to 
what extra to include. Is there any good 
introductions (tutorials?) on the Web? Barry. 

R i p o s t e  From: Geoff   
D a t e : Bon   

Yes try the online   

   Unseen)  

       

F i g u r e 2. This screen shows a typical use of Forum in 
which one of the replies to a topic within the Systems-
Management conference is displayed. 

The system should be self-explanatory. There is a 
short [Help] page, and a brief User Note (SUN/205)  
also available. 

Dave Rawlinson, Starlink, RAL 
John Sherman, Starlink, RAL 

djr@star. rl. ac. uk 
•jcs@slar. rl. ac. uk 
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Instrument related software 

Phase Activity Example Activity 
Before observing (carried out at 
home institution) 

Planning for observing OBSERVE to check visibility Before observing (carried out at 
home institution) 

Preparing detailed plans Making tables of fibre positions 

Whilst observing, or during 
scheduled observations (carried out 
at host institution or operations 
centre) 

Changes to observing plans Signal-to-noise simulations Whilst observing, or during 
scheduled observations (carried out 
at host institution or operations 
centre) 

Recasting detailed plans Making tables of fibre positions 

Whilst observing, or during 
scheduled observations (carried out 
at host institution or operations 
centre) 

Instrument software Inspection of an acquired spectrum 

Whilst observing, or during 
scheduled observations (carried out 
at host institution or operations 
centre) 

Pipe-line calibration Calibration of a  CCD frames 

Whilst observing, or during 
scheduled observations (carried out 
at host institution or operations 
centre) 

General data analysis CGS4DR to reduce CGS4 data 

After observing (carried out at home 
institution) 

Pipe-line re-calibration STSDAS tools for  After observing (carried out at home 
institution) 

Access to calibration files  archive at ST-ECF 

After observing (carried out at home 
institution) 

General data analysis SPECPLOT to plot multiple spectra 

T a b l e 1. The chain of software which an astronomer deals with when obtaining and starting to analyse observations. 

Host inst i tut ions and instrument builders provide much software for the  observing' phase. Starlink, in its 
turn , tends to concentrate on the 'general da ta analysis after observing' activity, al though to some extent it supports 
the 'before observing' phase and the 'general da ta analysis whilst observing' activity. 

At its meeting on I9 th July  the Starlink Panel discussed the question of the chain of software which an 
astronomer deals with when obtaining and start ing to analyse observations. This chain is il lustrated schematically 
by the sample activities listed in Table 1. 

The Starlink Panel suspects tha t there may be links in this chain which could be bet ter served with software 
than they are at present. An example is further re-calibration pipelines for the 'after observing' phase. The Panel is 
in the process of building an up-to-date picture of the present s tate of the complete chain. 

As par t of building this picture, a list has been made of all the instruments tha t are, or will be, routinely available 
to UK astronomers, and thus whose output contribute to the routine par t of the UK da ta reduction scene. Included 
in the list are ins t ruments which are no longer operational, such as IRAS, but which nevertheless form a routine par t 
of the UK scene through an active da ta archive. 

These ins t ruments are mainly those to which the UK has contributed financially, either directly or through its 
membership in such bodies as ESA. 

The list in Table 2 shows tha t there are many such instruments , and also a wide range in type, requiring a 
correspondingly wide range of software. The information in this table has been compiled with help from many 
people, and this help is gratefully acknowledged. Corrections and information on further ins t ruments with routine 
UK access would be welcomed. 

The Panel will consider the final picture and what improvements Starlink might make. Any action would, of 
course, involve cooperation with others, such as host insti tutions and instrument builders, who also provide software 
for the chain. 

Alan Penny, Starlink, RAL alan.penny@rl.ac.uk 
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SPACE INSTRUMENTS 
ASCA HST  

GIS, SIS FOC, FOS, HSP, WFPC, 
GHRS, WFPC-2, NICMOS, 

 ACS 

Spectrograph, FES 

FIRST Integral Jet-X 

FIR receiver, MFH receiver IBIS, Optical monitor,  
JEM-X 

Imaging spectrometer 

Ginga IRAS ROSAT 

LAC Imager, LRS WFC,  

Hipparcos  XMM 

(Instrument integral with facility) ISOCAM, ISOPHOT, LWS, 
 

EPIC, RGS, OM 

GROUND-BASED INSTRUMENTS 
AAO INT  Telescope  

Autofib, CCD imager, FORS, 
IRIS,   
imager, RGO spectrograph, 
Taurus II, UCLES, UHRF, 2dF 

CCD imager,  
IDS 

(Instrument integral with 
facility) 

(Instrument integral with 
facility) 

APM JCMT SAAO - 1.0m UK Schmidt Telescope 

(Instrument integral with 
facility) 

Spectroscopy receivers, 
JCMT-CSO interferometer, 
UKT14, SCUBA 

CCD imager, St An-
drews photometer 

Flair, Photographic 
imager 

Gemini-North JKT SAAO - 0.75m  

 imager,  
spectrograph, Multi-object 
spectrograph,  imager, 
CFHT fiber feed 

CCD imager,  
RBS 

 photometer, UCT 
photometer/polarimeter 

Fabry-Perot, CGS3, CGS4, 
IRCAM3,  
MIRAC2, Michelle,  
camera 

Gemini-South Merlin SAAO - 0.5m WHT 

Multi-object spectrograph, Hi-
res optical spectrograph, 
Phoenix, Shared  
instruments 

(Instrument integral with 
facility) 

Modular photometer CCD imager,  ISIS, LDSS-2, 
Martini + WIRCAM, Taurus F-P, 
Taurus imager, UES, WIRCAM, 
WYFFOS 

Table 2. Instruments routinely available to UK astronomers. The instrument names are listed underneath the name 
of the facility with which they are associated. 
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Captain Starlink escapes the heat 

 

 

You may have experienced (or read about) the ap-
pallingly hot British summer this year. Unable to en-
dure it any longer, Capta in Starlink fled to the cool airs 
and cloudy skies of Tropical Queensland (The Sunshine 
State). Arriving in Cairns, he was delighted to find it 
enjoying its wettest August on record with the merciless 
sun hidden behind protective layers of condensation. 

Wandering north, he eventually reached Cape York, 
the  point of mainland Australia. Fortu-
nately, our hero's luck was in again, for cloud, wind and 
rain moderated the normally unpleasant warmth and 
sunshine to which this isolated abode of the Pajinka is 
subjected. 

The actual top of Cape York is marked by a mod-
est sign and edifice at which it is customary to have 
ones photograph taken. To this ri tual, Capta in Star-
link subjected himself, and the result is shown above. 

All good  come to an end, however, and soon 
our hero was suffering once more the fearful heat and 
sunshine of Oxfordshire, dreaming of the cool breezes 
and gentle mists of Cape York. 

Captain Starlink  ac. uk 

Statistician's corner 

One of the by-products of Starlink Reviews is the 
production of new statistics and graphs about various 
aspects of the Project. Somehow the existing statistics 
never quite answer the latest questions, so new analyses 
are called for and spreadsheet-fever breaks out afresh. 

This phenomenon helps your author put together 
 regular feature as  can recycle the new graphs for 

 wider audience. A selection of graphs prepared for the 
latest review is shown in Figure 1 on page 27. These 
show various historical time-series which illustrate how 
the Project has developed over the years. 

Site and user numbers 

Top left: shows the changes in the number of users 
and sites since Starlink began in 1980. 

Like everyone else in Starlink, when I use the word 
"site" it means what I want it to mean - in this case, 
a place which produces its own usernames file which I 
can use to count users. There are now 28 of these. 

Since mid 1991 we have grouped users into various 
classes. Two of the most impor tan t are: 

r - (UK-resident research astronomer) 

t - (UK-resident technical support) 

The sum of r and t users is plotted below the line show-
ing the total of all users. 

Central staff 

Top right: shows the staff resources allocated to 
Starlink's administrat ive centre at RAL (measured in 

 per year), divided by the tota l number of 
users supported by the Project. In general, this has 
decreased over the years and is now at an all-time low 
(less than 1 staff-year per year per 100 users). The cost-
per-user of Starlink's central adminis t ra t ion has halved 
in the last 10 years. 

Software releases 

Bottom left: shows the number of software releases 
issued in each year. You can see tha t the number has 
been reduced from an average of about one per week in 
the old VMS era to about one every 10 days in the new 
Unix era. This is in line with a recommendat ion of the 
Willmore Review which sought to decrease the load of 
software releases on Site Managers. 

I tem releases 

Bottom right: shows the level of software activity 
over the years, measured in terms of "item releases." 
Here, an i tem release is defined as a par t of a software 
release which affects one Starlink software item; main-
tenance and re-build activities are not included, only 
new releases, upgrades and bug-fixes. 

You can see tha t software activity has remained 
high in the Unix era, in spite of the reduction in the 
rate of software releases. This is because, on average, 
more software i tems are included in each Unix release 
than was the case for VMS. 

(The values for 1995 in the bo t tom two graphs have 
been extrapolated to cover a full year to make them 
comparable with the values for other years.) 

Alike Lawden, Starlink, RAL mdl@star.rl.ac.uk 
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Starlink Sites & Users 
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Figu re 1. Examples of various time-series prepared for the Review of RAL 's role in Starlink which took place in 
the summer of 1995. 
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STARLINK INFORMATION 

Starlink sites  site managers: 
B I R M I N G H A M : School of Physics and Space Research, Uni-
versity of B i rmingham, E d g b a s t o n P a r k Road, B IRMINGHAM , 
B15 2 T T . Tel: 0121-414-6447. Bill Wilson. 
  
B R I S T O L : Dept of Physics , University of Bristol, Tyndal l Av-
enue, B R I S T O L , BS8 1TL. Tel: 0117-928-7869.   
Steff.Watkins@bristol.ac.uk 
C A M B R I D G E : This is a single Star l ink node serving three or-
ganisat ions: 
(1) Royal Greenwich Observatory, Madingley Road, C A M B R I D G E , 
CB3 OEZ. Tel: 01223-374000. 
(2) Ins t i tu t e of Ast ronomy, University of Cambridge , Madingley 
Road, C A M 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 , C B 3  Tel: 01223-
337200. 
Peter Bunclark,   Steve Percival, Andrew Batey. 
s tar@ast .cam.ac .uk   2); 
David Titterington. d j t@mrao.cam.ac .uk (3). 
C A R D I F F : Dept 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 
D U R H A M : Dept of Physics, University of D u r h a m , South Road, 
DURHAM , DH1 3LE. Tel: 0191-374-2131. Alan Lotis, 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: 
(1) Royal Observatory Ed inburgh . 
(2) Ins t i tu te for Astronomy, Dept of Physics and Astronomy, Uni-
versity of Ed inburgh . 
These share the same address : Blackford Hill, E D I N B U R G H, 
EH9 3HJ . Tel: 0131-668-8377. John Barrow, Ewan Brown. 
star@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 E R T S : Dept of Physical Sciences, University of Hertfordshire, 
College Lane, H A T F I E L D , Her ts ,  9AB. 
Tel: 01707-284601. Tim  s tar@star .her ts .ac .uk 

 Astrophysics Group , Dept of Physics, Blackett Labora-
tory,  Pr ince Consort Rd, LONDON, SW7 2BZ. 
Tel: 0171-594-7538. Nick  star@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 X284. Ray  s tar@jb.man.ac.uk 
K E E L E : Dept of Physics , University of  K E E L E , 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: 01227-823190. 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 : Astrophysics Group , School of Electrical Engi-
neering, Electronics a n d Physics ,  John Moores Univer-
sity, Byrom St, L I V E R P O O L , L3 3AF. Tel: 0151-231-2289. Alan 

 s ta r@staru l . l iv jm.ac .uk 
M A N C H E S T E R : Dept of Astronomy, University of Manch-
ester, Oxford  M A N C H E S T E R , M13 9PL. Tel: 0161-275-
4236. John  s ta r@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 Star l ink node : * 
(1) Armagh Observatory, College Hill, A R M A G H , BT61 9DG. 
Tel: 01861-522928. Martin  s ta r@star .a rm.ac .uk 
(2) Dept of  a n d Applied Physics, Queen 's Universi ty of 
Belfast, BELFAST, B T 7  Tel:  
Paul  s tar@qub.ac.uk 

O X F O R D : Astrophysics, Astrophysics a n d Nuclear Physics Lab, 
 Road, O X F O R D , 0 X 1 3RH. Tel: 01865-273311. Paul 

 s tar@astro.ox.ac.uk 

P R E S T O N : Centre for Astrophysics, University of Centra l Lan-
cashire, Corpora t ion St, P R E S T O N ,  2HE. Tel: 01772-
893564. Andy  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 Labora tory , Chil ton, D I D C O T , Oxon, 
0 X 1 1 OQX Tel: 01235-821900. 
(1) Project 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 : School of Physics a n d Astronomy, Universi ty 
of St Andrews, Nor th Haugh, ST A N D R E W S , Fife, KY16 9SS. 
Tel: 01334-463141. Roger Stapleton. s ta r@st-and.ac .uk 

S H E F F I E L D : Dept of Physics, University of Sheffield, The Hicks 
Building, Hounsfield Road, S H E F F I E L D , S3 7RH. Tel: 0114-282-
4577. Phil  star@sheffield.ac.uk 
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 Hill, Simon  s ta r@phast r . so ton.ac .uk 
S U S S E X : As t ronomy Centre , Division of Physics  Astronomy, 
University of Sussex, B R I G H T O N , Eas t Sussex,  9QH. 
Tel: 01273-678478. Stuart Keir. s ta r@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. John  s tar@star .ucl .ac .uk 

Starlink World Wide Web address: 
All sites can be accessed from h t t p : / / s t a r - w w w . r l . a c . u k / 

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 X6165 (rfws) 
Environment Support Group: Brian  X6478 (bkm) 
Document Librarian: Alike Lawden X6254  
Software Librarian: Martin  X5363 (ussc) 

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