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1000 Starlink Users 
It 's happened! The Starlink community 
has broken through the barrier of 1000 
registered users. This happened at 0903 
UT on 14th October 1988 when Diana 
Parsons was allocated a username on the 
RAL Starlink node. The inception of the 

 VAX-based 'minor-nodes' accounts 
for the extraordinary rise of 194 in the 
last year. 
The first registered user was Barry Kent 
who signed his application form on 15th 
May 1980 and is still active. On that form 
he specified his anticipated period of use 
as "2 years" — ah well, anyone can make 
a mistake. The first and thousandth users 
are shown in the photograph holding a 
graph depicting the rise in numbers. 
Also in the picture is the veteran RAL 
VAX 11/780. Now ten years old and 
about to be retired, this holds the dis-
tinction of being the very first Starlink 
machine. 
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Editorial 

Thanks are due to all those who took finger to key-
board to write for this issue of the Bulletin. However 
these represent a small proportion of the Starlink user 
population. Perhaps you can contribute to forthcom-
ing editions? As the tenth anniversary of Starlink ap-
proaches, articles on the early days of the Project would 
be especially welcome. Please send any contributions via 
electronic mail to the address below. 

The Starlink Bulletin comprises a collection of ar-
ticles from many different sources. Hence the views ex-
pressed do not necessarily reflect those of Starlink man-
agement (not that contributions are unedited!). 

Jo Murray, Starlink, RAL 
RLVAD::JM, JM@UK.AC.RL.STAR 

Why on Earth do we need ADAM? 

The question that seems to puzzle the average user 
of Starlink more than anything else is why the Project 
is spending so much time and effort producing a soft-
ware environment. Why not just use DCL? I have the 
impression that my standard reply to this question — 
that ADAM provides a consistent environment for devel-
oping software, a standard data format and a means of 
passing parameters between programs — usually fails to 
convince the questioner that all the effort is worth while. 
Just before wandering off, there is often a final comment 
—"Oh, by the way, I have been having terrible trou-
ble converting my Figaro files to BDF files" (substitute 
your own favourite two packages) — but this is one of 
the main reasons for having an environment! You would 
never need to convert files from one format to another as 
all the programs would use the same data format. Ap-
parently my off-the-cuff explanations are not having the 
impact that I would like, so this article is an attempt to 
rectify the situation. 

Using a common software environment has many 
benefits. A major advantage is that all programs use 
the same data structure so you never have to convert 
your files from one format to another. There is also the 
ability to pass parameters between the user and the pro-
grams, and between different programs. "So what?", I 
hear you say. If you need to pass parameters you can 
always write them out to a file, using FORTRAN, for 
the other program to read in. Unfortunately, if we adopt 
this route then experience shows that everyone develops 
a personal system, so that the incompatibilities between 
programs grow rapidly. Having a software environment 
also means using a standard graphics system, which in 
our case is based on GKS. Most importantly, it means 
having agreed conventions that programmers adhere to 
when writing applications, so that all such programs can 
communicate easily. 

Given that we do want an environment, why have we 
chosen ADAM? We have been using the Interim environ-
ment (loosely known as DSCL or ASPIC) for many years 
now, much longer than was intended, as its name implies, 
so why not continue with it? The Interim environment 

is a fairly simple one. It was written very quickly in or-
der to provide something to build on in the future. The 
file system is the BDF file and this only naturally caters 
for one  data array plus descriptors in each 
file. This is adequate for simple image processing, but is 
too restrictive for many applications. One example that 
is often quoted is  where you want to store I, 
Q, U and V images in the same file. The hierarchical data 
system (HDS) allows you to create such files and process 
them in a straightforward manner. Of course, you can 
do just about anything with BDF files if you try hard 
enough, and there is a polarimetry package at Durham 
that uses BDF files, but it is better if the system helps 
you rather than fights you. 

HDS is an integral part of ADAM. The only problem 
with HDS might be that it is so flexible that is again easy 
to write incompatible programs. An example of this is 
Figaro, which has used HDS for some time, but in a way 
that is incompatible with the more recent ADAM for-
mats. This is why Starlink has defined a recommended 
way of using HDS which, when followed, will ensure com-
patibility between all applications programs (see SGP/38 
for details). The next major release of Figaro will be com-
patible with ADAM and the Starlink HDS data formats. 

Graphics is another area where standards are impor-
tant, but the arguments for this have been well covered 
in previous issues of the Starlink Bulletin. Suffice it to 
say that any package that does not have GKS at its base 
will be more trouble than it's worth. 

So far so good. We want an environment, but why 
ADAM? Why  adopt  (from Kitt Peak) or MI-
DAS (from ESO)? This issue was thrashed out in two 
workshops in 1985/86 (see SGP/32 and SGP/33) and 
ADAM came out on top for three main reasons. Firstly, 
ADAM was then coming into use at observatories for 
controlling telescopes. If we use ADAM as the Starlink 
environment, then astronomers see the same software at 
the telescope as at their home institutions. Secondly, 
ADAM was in many  just a reimplementation of the 
SSE, Starlink's intended successor to Interim. The SSE 
had many fine features, but one fatal flaw. It was slow 
— so slow that it clearly was not viable. Finally, and 
most importantly, it was concluded that ADAM was, for 
Starlink purposes, a superior system to IRAF or MIDAS. 

Nevertheless, we still hear suggestions that we should 
abandon ADAM and use IRAF (or MIDAS). We could 
certainly get either system from the authors at essentially 
no immediate cost, but there are significant hidden costs 
in converting to and running either system. The  
obvious one is that, as they stand, neither system can 
be used with many of our graphics devices (ARGS, Ikon, 
laser printers) as neither system's graphics is based on 
GKS. IRAF also has the unfortunate feature that to get 
the most out of the system, application programs must 
be written in its own programming language, SPP, rather 
than in FORTRAN, and can never easily be converted 
to run on a computer which does not have IRAF. Then 
there is the cost involved in converting files between Fi-
garo and IRAF as Figaro users are not going to readily 
give it up. (Again insert the name of your own favourite 
package.) The costs involved are those of converting all 
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of the graphics programs to use GKS, writing the pro-
grams to convert data formats, and the continuing costs 
in terms of astronomers' time in having to do these for-
mat conversions. Given that ADAM exists, is running on 
all Starlink nodes, controls the AAT, INT, JKT, UKIRT 
and JCMT, it is clearly already of major importance and 
is not going to disappear overnight. 

In any case, support will be needed for whichever 
system is finally adopted, so this might as well be directed 
into supporting the good software that we are already us-
ing. Benjamin Franklin once said "the only thing more 
expensive than a good education is a bad education". 
The same applies to the support of ADAM. Certainly 
the reason for putting all this effort into an environment 
is to be able to provide a base on which we can build 
a set of high quality application packages to reduce and 
analyse data in as straightforward a manner as possible. 
Ultimately this means more data being reduced per as-
tronomer, so we all become more productive. Who could 
argue against that? 

Peter Allan, Starlink, Manchester 
  

At its meeting on 7th December 1988, the SERC's 
Astronomy and Planetary Science Board supported a pro-
posal by Starlink to establish an ADAM Support Group. 
The proposal forms part of the Board's submission to 
Council which took place on 15th December 1988, just 
before going to press. An update will be given in the next 
issue of the Starlink Bulletin — Ed. 

ADAM latest 

1988 has seen considerable consolidation and im-
provement of ADAM. Version 1.3, released in August and 
updated in September includes some important new fea-
tures. Details are given in SSN/45. Support and devel-
opment continues at ROE, AAO, RAL and JACH but 
Starlink users should channel all requests for support 
through the Starlink project. 

Starlink has taken over from ROE responsibility for 
maintaining the master copy of the system and preparing 
releases for all ADAM sites. This has enabled a major ra-
tionalisation of the directory structure and the removal of 
unnecessary files, making installation of the 'full' ADAM 
system much easier. 

The number of Starlink software items using  
is increasing; KAPPA, Asterix, and Photom are already 
released and ADAM versions of Figaro and SCAR are 
in the pipeline. In addition, AGI (see page 13) which is 
intended for use within ADAM, will greatly enhance the 
usefulness of the granular task philosophy for graphics. 

Future plans for the environment include the adop-
tion of a new inter-task message system which will enable 
distributed processing over DECnet. A major effort will 
be aimed at improving the documentation and the graph-
ics system will be revised to fully incorporate AGI and 
GNS, the Graphics Naming Scheme which will soon be 
released. Version 1.4 of ICL will also be released; this 

includes shareable monoliths, which considerably reduce 
monolith load times, and screen input/output commands 
in addition to a number of other enhancements. 

Alan Chipperfield, Starlink, RAL 
 AJC@UK.AC.RL.STAR 

Where does all the RAL manpower go? 

When we have to turn down occasional requests for 
Starlink to do something new, on the grounds that we 
do not have enough manpower, this often provokes an 
incredulous response along the lines "What on Earth do 
all you hordes of Starlink people at RAL do? Surely 
you can find time for one extra tiny task!". In addition, 
Starlink's  to be already overloaded are met with 
similar  "You have n people at RAL; why isn't 
my software/hardware ready in time?". Here n is usually 
a guess and much too high. 

The following outline of how Starlink's manpower 
is used is an attempt to correct some of these miscon-
ceptions. It is timely because the Starlink Project and 
the Starlink Users' Committee are at present discussing 
how to match the demands on Starlink to the resources 
available. 

The following figures are for central Starlink RAL 
manpower — contract staff at Universities (Node Man-
agers and Application Programmers) are not included. 
The figures have been rounded to the nearest 0.5  
and several details which have only a small effect on 
the overall picture have been ignored for clarity. The 
present allocation of 12 MY/yr is distributed as follows: 

MY/yr 
Project Management 1.5 
Applications 2.5 
Systems software 2.0 
Documentation and software distribution 2.0 
Finance, Contracts, Purchasing, Maintenance 2.0 
RAL Node Management 1.0 
Vacancy 1.0 

The people carrying out this programme are: 

Gordon Bromage* David Rawlinson 
Alan Chipperfield Andrea Roberts 
Malcolm Currie John Sherman 
Margaret Ellis David Terrett 
Michael Lawden Patrick Wallace 
Jo Murray Rodney Warren-Smith 

* half-time 
 readers will notice two new recruits — 

David Rawlinson, who replaced Eugene Black in Septem-
ber 1988 to work with Michael Lawden in software distri-
bution and documentation, and Rodney Warren-Smith, 
who began in January 1989 as Head of Applications. 

Patrick Wallace & John Sherman, Starlink, RAL 
RLVAD::PTW,JCS  
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Please send me the Starlink software 

Starlink has sent software to   sites in 
25 countries. The Project is very gratified at the interest 
shown, and is always happy to help other astronomical 
organisations. Unfortunately, our limited resources often 
cause long delays in sending software, and we have not 
been able to supply updates as frequently as we would 
like. This article explains the background to the software 
supply task. 

The Starlink Software Collection started life with an 
initial release of five software items on 28th March 1980. 
It was stored in two directories called [STARLINK] and 
[STARHOLD]. The first of these stored the Starlink soft-
ware that could be freely distributed to other astronom-
ical sites, while the second stored proprietary software 
that could not. This structure had a number of advan-
tages. In particular, nearly all the software was stored 
and distributed as a single entity, so you could install it 
without having to worry about the internal relationships 
and dependencies. Later on, software items were submit-
ted for release which were only wanted by a few Starlink 
sites. These were classified as Associated items and were 
stored in their own top level directories and were only 
distributed on request. 

Over the last few years, the size of the Collection 
has grown so large that the sheer mechanical problem 
of storing it on disk has become a major consideration. 
This has led to the collapse of the original concept of 
storing everything in a single top-level directory. During 
the last year, large items have been transferred to their 
own top level directories in order to reduce the size of the 
standard software stored in the [STARLINK] directory to 
manageable proportions. This can be seen from the table: 

Oct 86 Oct 87 Nov 88 
Standard 
Associated 
Total 

51 
41 
92 

64 
76 

140 

36 
128 
164 

Mbyte 
Mbyte 
Mbyte 

Items 51 62 71 

This shows the amount of disk space needed to store the 
Starlink software, and the number of software items in 
the Collection. The size of the Collection has gone up by 
78% in the last two years, and the proportion of Associ-
ated software to the total has risen from 45% to 78%. In 
November 1988 there were 18 Associated items and these 
included all the major packages. 

The disintegration of the original [STARLINK] di-
rectory has had a number of consequences. Firstly, the 
term Associated item has changed its meaning from 'an 
item of limited interest' to simply 'an item installed in its 
own top level directory'. Secondly, it has become impor-
tant to understand the interdependencies between items, 
because you cannot rely on all items being on-line at a 
site. In general, these interdependencies have not been 
documented, and the successful distribution of subsets of 
Starlink software cannot be guaranteed. Thirdly, the cor-
rect response to the request 'Please send me the Starlink 
Software' is no longer obvious. This used to mean "send 
me the [STARLINK] directory and I'll let you know if I 

need any Associated  but now most of the useful 
applications software has been taken out of [STARLINK], 
and just sending this directory is like sending someone a 
box of sweets with most of the sweets missing. To save 
time we normally send just [STARLINK] with, perhaps, 
[ASPIC] tacked on the end, but this is clearly unsatisfac-
tory. 

So, if you would like to have the Starlink  in-
stalled on your computer, please remember the following 
facts. There are 71 software items occupying 164 Mbyte 
of diskspace, plus another 176 Mbyte of data. There are 
about 50 new software releases or updates per year, plus 
70 or so new documents. If possible, ask for specific items 
in which you are interested, then start reading books by 
the Stoic philosophers. Eventually a magnetic tape will 
appear on your desk, and with some documentation. 

We really are happy to send you software, but please 
be patient! 

Mike Lawden, Starlink, RAL 
RLVADr.MDL,  

Documentation diseases 

These days, most documentation starts life by being 
typed into a computer by the author. Furthermore, the 
advent of text processors and laser printers has meant 
that finished documents can easily be produced without 
encountering the fussy attentions of typists and editors 
with their obsessions about style and standards. The 
result has been an epidemic of documentation diseases 
which disfigure some of the text submitted for release as 
Starlink notes and papers. The diseases seem to be quite 
infectious and I would like, through this article, to try to 
halt their spread to un-infected authors, and maybe even 
cure those already afflicted. 

First, here are two statements of personal belief: 

• It is appropriate for authors to spend extra time and 
effort in order to save readers' time and effort. 

• Documentation usually undergoes several revisions, 
so it is worthwhile making it easy to edit or incor-
porate in other documents. 

Here are the main diseases: 

S m o t h e r e d p u n c t u a t i o n m a r k s — most people 
accept the convention of leaving a space between indi-
vidual words, as way back in Roman times it was found 
that this aided comprehension. However, the pedan-
tic old convention of leaving a space between sentences 
and after punctuation marks is under attack. "Presum-
ably,people think it improves their typing  I 
think it makes text harder to  you think so?I 
do." This style of punctuation might just be tolerable in 
a FORTRAN format statement (where perhaps it orig-
inated —  etc) but it is offensive in English 
prose. As well as making text irritating to read, smoth-
ered punctuation marks make it difficult to edit. 

Lonely parentheses — this is the inverse of the 
Smothered Punctuation Marks disease — too much space 
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rather than too little. I suspect it originated in that 
cradle of fine English prose style: the Fortran Program. 
However, it appears to have escaped into documentation 
that is meant to be readable. The disease has the follow-
ing symptom: 

Some authors ( not many ) do this. 

No doubt, such authors think it is clearer than: 

Most (thank goodness) do this. 

This disease makes the syntactic structure of the sentence 
less obvious — you are writing for the human eye, not a 
compiler's parser. 

 sentences — it is widely accepted 
that a computer program spends more time being main-
tained than it took to write in the first place. The same 
is often true of documentation, so text should be easy to 
edit on a computer. Two of the most common editing 
tasks are: inserting new text between two existing sen-
tences, and moving a group of sentences from one place 
to another. This can be done most easily if, in the orig-
inal text, you start every new sentence on a new line. 
This is not appropriate if your text is to be printed in its 
raw form, but it's ideal for text processors. 

Tabs — the trouble with tabs is that they may not 
be interpreted as you expect since this depends on the 
device or software you or your reader are using. The 
safest thing is not to use them. 

Miss ing m a c r o s — a very common disease of  
 particular, is to submit documents which refer-

ence macro definitions which only exist in their author's 
local environment. If you submit a document as a file 
suitable for a text processor, make sure that someone 
who has only the standard Starlink software available 
can produce a master hard-copy from it. 

C lever d a t e s — some people enjoy using the fa-
cility many text processors provide of inserting today's 
date in their document header. Clever, eh! Wrong! — 
it's dumb! A date should identify a document and  
you its state of revision and should not be vulnerable to 
arbitrary variation. The use of clever dates can cause a 
number of versions of a document to go into circulation 
which are identical, apart from the date in the heading. 
This can cause endless confusion. 

Mike Lawden, Starlink, RAL 
RLVADr.MDL,  

Software and documentation news 

In the last six months, there has been a lot of soft-
ware and documentation activity — 29 software releases 
and 31 new document issues. There have been problems 
too. Eugene Black, who prepared the software releases, 
left Starlink on August 5th to work in industry. Further-
more, he had been diverted part time onto other urgent 

Starlink work for the previous six months. All this led 
to the build up of a backlog of software waiting for re-
lease. We were pleased to welcome David Rawlinson to 
the project on September 19th, and he quickly started to 
make inroads on the backlog; we expect it to disappear 
by the end of the year. 

Nine new software items have been released, includ-
ing: 

A G I : 
An applications graphics interface (SUN/48, and see 
page 13). 

D A O P H O T : 
A stellar photometry package (SUN/42). 

 : 
An infra-red data reduction package (SUN/41). 

 : 
A  continuum data reduction package (SUN 

P H O T O M : 
An aperture photometry program (SUN/45). 

P R I M D A T : 
A library of functions and subroutines which support 
'primitive data processing' in HDS (SUN/39). 

T A P E C O P Y : 

A magnetic tape copying utility (SUN/47). 

Among the enhancements to existing software are: 

 : 
An extension to the existing EDRS image processing 
package (SUN/24, and see page 14). 

A S P I C / Z A P : 
A fast version of a selection of popular ASPIC pro-
grams  

K A P P A : 
Now uses NCAR and SNX graphics and provides an 
increased number of functions (SUN/95). 

N A G : 
Mk 13 of this popular mathematical subroutine li-
brary (SUN/28). 

As well as the documents specified above, the docu-
ment on KAPPA (SUN/95) has been extensively revised 
and enhanced; new versions of the Site Manager's Guides 
(SGP/25 and SGP/37), Starlink Programming Standard 
(SGP/16), and Starlink Software Changes  have 
been issued. These are fundamental documents which lay 
down standards for the whole Project. 

Once again, remember file  in 
which recent changes to Starlink software and documen-
tation are recorded. Keep looking at it if you want to 
keep in touch, and get your own copies of new docu-
ments that interest you from your site manager — RAL 
sends copies of new documents to every Starlink site. 

Mike Lawden, Starlink, RAL 
 MDL@UK.AC.RL.STAR 
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Unscrambling spaghetti on Starlink 

A lot of private code on Starlink has migrated from 
the era of FORTRAN 66 (or FORTRAN IV). This was a 
magical time when dinosaurs roamed the Earth (e.g. the 
IBM 360 series) and  programmers were not con-
cerned with such trivial things as making their code in-
telligible to the uninitiated (i.e. anyone other than them-
selves). 

Those of you who are devoted to the perpetuation 
of this Golden Age should read no further. An appalling 
new program has been acquired by Starlink to convert 
the stark geometrical beauty of unstructured 'spaghetti ' 
FORTRAN 66 into the hideous, spread-out, structured 
VAX FORTRAN required by the Starlink programming 
standard (i.e. SGP/16). 

Before Spag 

 
20 k=k- l 

 
22  

 
24 j q = n * ( k - l ) 

j r = n * ( i - l ) 
do 25  
 
ho ld=a ( jk ) 

 
25 a ( j i ) = h o l d 

23  
 

26 k i=k-n 
do 27 i=l,n 
ki=ki+n 
hold=a(ki) 
ji=ki-k+j 
 

27 a(ji)=hold 
goto 20 

21 return 
end 

And Afterwards... 

K = N 
100 CONTINUE 

K = K - 1 
IF ( K.LE.O ) THEN 

RETURN 
ELSE 

I = L(K) 
IF ( I.GT.K ) THEN 

 = N*(K-1) 
JR = N*(I-1) 
DO J = 1,N 

JK = JQ + J 
HOLD = A(JK) 
 = JR + J 

A(JK) = -A(JI) 
A(JI) = HOLD 

END DO 
END IF 
J =  
IF ( J.GT.K ) THEN 

 = K - N 
DO I = 1,N 

KI = KI + N 
HOLD = A(KI) 
JI = KI - K + J 
A(KI) = -A(JI) 
A(JI) = HOLD 

END DO 
END IF 
GO TO 100 

END IF 
END 

. 

DIPSO (SUN/50) is one of the first elements of the 
Starlink Soßware Collection to have been SPA Ged. Read-
ers may be interested to know that it 'broke' SPAG, when 
the attempt to tidy it up was first made. The main prob-
lem was the length of the main DIPSO module — some 
7500+ lines!  author, Ian Howarth, has since 
left the country! — Ed. 

Well, thank heavens it doesn't document the pro-
gram as well or the grizzled veterans would really be in 
trouble. 

The program is SPAG, from Polyhedron Software, 
and is available to all registered Starlink users on node 
STADAT, (described on page 17). SUN/63 should be 
referred to for the details of how to run SPAG and the 
options which are available. Above is an example of what 
SPAG can do to a poor unsuspecting unstructured FOR-
TRAN 66 program (the final row and column interchange 
from a matrix inversion routine — the sort of thing NAG 
does much better) — it's not for the faint-hearted. 

Paul Rees, Starlink, UCL 
ZUVADr.PCTR,  
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Figaro corner 

I had intended to use this corner to discuss the new 
DSA library that comes with Figaro 2.4, which should 
have reached most Starlink nodes by now. However, 
while there are a lot of useful routines in it, it still isn't 
backed up by enough decent documentation for me to 
suggest that everyone writing Figaro programs should 
now be using it. Not yet; but keep watching for the 
new Figaro Programmer's Guide, which should come out 
early this year. Instead, here's a couple of items from my 
notebook of user's problems; both are connected with 
'LET' , but one shows it being used more or less as it was 
supposed to be, while the other shows it being misused 
in a rather ingenious way that doesn't quite work. 

Q. I n e e d t o r eve r s e t h e d a t a in t h e X-axis 
a r r a y of a n  a per fec t ly sensible r ea son , 
by t h e way. T h e r e seems t o b e n o single c o m m a n d 
t o d o t h a t ; is t h e r e a n y easy way of doing i t? 

A . Try the following sequence: 

$ LET file.Z.SAVE =  
$ LET  =  
$   
$ LET  =  
$ LET  = file.Z.SAVE 
$  f i le.Z.SAVE 

I hope what's going on there is fairly obvious, but I'm 
sure quite a number of Figaro users don't realise that 
LET can be used in this way. 

Q. I h a v e b e e n r u n n i n g b a t c h j o b s us ing 
Cal lable F iga ro which use a F iga ro u se r var iab le 
called  I set t h e var iable before-
h a n d us ing L E T , as in: 

$ LET  = "BIAS" 

This u s e d t o work , b u t sudden ly it d o e s n ' t any 
m o r e . W h y ? 

A. I just love questions like this! The problem is 
that you've discovered (it is documented, after all) that 
the user variables for a batch job are held in a structure 
called BVARS.DST. Therefore you assume that this is 
the way to set them. It isn't. If you want to set a user 
variable, you should just use the simple 

$ LET  = "BIAS" 

which LET knows refers to a user variable, just from the 
syntax. The command you're using sets a data object 
called BIAS_FRAME in a structure called BVARS.DST 
in your default directory, which is not generally where 
Figaro looks for its user variables. The batch user vari-
ables are actually in the file BVARS.DST in the directory 

 (I'm telling you this, but I don't expect 
you to start using it explicitly!), and so your command 
will work if your default directory happens to also be 

 I suspect that when it worked, this was 
the case and you've changed directory since. However, I 
am glad to see Callable Figaro being used. 

Finally, a couple of features of Figaro 2.4 that have 
not been shouted about in the documentation, mostly be-
cause they don't always work. But, just between friends, 
you'll find that 

$ SPLOT  

will plot the X-axis data array against its element num-
bers, giving you a dispersion curve. The ability to spec-
ify a data array explicitly rather than just a file (and 
by implication the main data array in that file), is pro-
vided by all the Figaro applications that now use the 
DSA routines. However, that isn't all of them, so not all 
applications will accept this syntax. Actually, IREVX is 
one that does, so another solution for the first problem 
is simply: 

$ IREVX   

Also, at any Figaro prompt you can now use the ADAM 
'!!' syntax to abort the command. Again, there are one 
or two applications where this isn't supported properly, 
but for most applications it's a neater form of bail-out 
than is  By the next release, these features will 
work for all applications. Ah, the next release... 

Keith Shortridge, Epping, Sydney 
  A   A  g  A  

Real men don't use Latex... 

 is a valuable asset to all those actively in-
dulging in text processing, especially beginners. It pro-
vides a smooth interface between the user and  en-
abling the novice to become quite skilled without a lot 
of experience. Once the initial concept of  pro-
cessing has been acquired, the techniques learnt can be 
expanded upon, if required, to encompass the full range 
of  However, for most people the selection of docu-
ment styles available will be all they ever need. Letters, 
reports and articles can be set up in a trice without hav-
ing nightmares over left margins and paragraph indents. 
Tables are absurdly easy and very impressive results can 
be obtained. Since converting to  myself, I have 
never had to resort to  and on transferring docu-
ments to other sites I've had 100% success (unlike my 

 documents!). 
 also gives you security. Since the macros used 

are part of the package you can guarantee that wherever 
there is  your document will work. This avoids 
the trauma of finding out that you are not fully prepared 
and an essential macro has been forgotten. Also since 

 is the Starlink recommended method, future up-
dates of device drivers will be fully compatible and the 
user should notice no difference. 

So for convenience, ease of use, and portability 
 is the method to choose. It should not be looked 

upon as just lower grade  or  for idiots" but 
rather be regarded as a complete and simple document 
preparation package in its own right. 

Deanna Nicholson, Starlink, UCL 
 DWN@UK.AC.UCL.STAR 
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Starlink AGM 

The first Starlink Annual General Meeting was held 
on October  at the Cosener's House, Abingdon. 

This was an expanded version of the thrice-yearly 
Site  meetings which involve all the Managers 
of the major Starlink nodes and some of the RAL staff. 
These meetings are a necessary corrective back to fussi-
ness and bureaucracy (see picture on page  from the 
state of pragmatism and friendliness which comes from 
too much contact with users. Site Managers' meetings 
do represent an important aspect of liaison between the 
Project and the users, who are encouraged to let their 
local Site Manager know about any issues which need 
discussing with Starlink staff and other Managers. The 
next meeting is on  February, at the Institute of 
Astronomy, Cambridge. 

Also invited to the AGM were the Managers of the 
'minor' nodes (who normally attend only those SSMs 
which take place in their catchment area) and the con-
tract Application Programmers. 

The Starlink Empire 
1. Deanna Nicholson (SSM, UCL) 
2. Dave Terrett (systems programmer, RAL) 
3. Rodney Warren-Smith (Applications, Durham) 
4. Paul Brown (SSM, QUB/Armagh) 
5. Dave Berry (IRAS AP, Manchester) 
6. Chris Flatters (Radio AP, Jodrell Bank) 
7. Alan Chipperfield (systems programmer, RAL) 
8. Roger Stapleton, (SSM, St. Andrews) 
9. Kevin Richardson (SSM, QMC) 
10. Ian Butchart (SSM, Preston) 
11. Pat Wallace (Project Manager, RAL) 
12. Mike Lawden (Software librarian, RAL) 
13. Nick Eaton (Image Processing AP, Durham) 
14. Chris Clayton, (SSM, Cambridge) 
15. Brian  wrath (SSM, Jodrell Bank) 
16. Richard Saxton (X-ray AP, Leicester) 
17. Alan Lotts (SSM, Durham) 
18. Dave Rawlinson (Software distribution, RAL) 
19. Bob Thomson (SSM, Cardiff) 
20. Peter Allan (SSM, Manchester) 
21. Andrea Roberts (SSM, RAL) 
22. Billy Wilson (SSM, Birmingham) 
23. Tony Lynas-Gray (SSM, Oxford) 
24. John Sherman (Network Manager, RAL) 
25. Malcolm Currie (Applications, RAL) 
26. Stuart Keir (SSM, RGO) 
27. Bernie Payne (SSM, Southampton) 
28. John Barrow (SSM, ROE) 
29. Paul Rees  AP, UCL) 
30. James Albinson (SSM,  
31. Phil Daly (SSM, Leicester) 
32. Jo Murray (Applications, RAL) 

SSM — Starlink site Manager, (major or minor node) 

• 

Missing from the photograph are Gordon Bromage, 
the Starlink Project scientist, and Margaret Ellis, the 
Starlink Administrative Officer. 

 

   
 

 

    
 

 

 

 
 

  

    
 

   
   

 
 

 

   
 

AP — contract Applications Programmer. 





Letters to the editor 
Dear editor, 

Recent toying with an image display program has 
made me think about the question of scaling data. This 
problem has been addressed in a variety of ways, but are 
any of these the optimum? 

So, just for the chance to let your readers' imagi-
nations run free, consider this: no image display has a 
dynamic range to match that of the data it gets asked to 
display. Most displays (ARGS, Ikons, and their assorted 
relatives) are 8 bits deep whilst even raw unprocessed 
astronomical images are generally already 16 bits. So, 
one way or another, you map the values in the data onto 
the range of values the display can handle. The simplest 
solution is to make the mapping linear between two data 
values, and to set values outside this range to black or 
white (let's ignore colour for the moment). For example, 
Figaro's IMAGE calls these two values HIGH and LOW 
and asks the user to supply them. 

Now, I don't know the best way to get those two 
numbers, but it certainly isn't by asking the poor user 
(who hasn't even seen the image properly yet, having 
guessed the numbers wrong last time) to type them in in 
response to a couple of prompts. A program can often 
make a guess by looking at the statistics of the image 
data, perhaps looking at the histogram of data values, 
and techniques like histogram optimisation can help a 
lot, but the results almost always need tweaking by the 
user. 

How about two knobs labelled 'brightness' and 'con-
 ? We don't tend to like this sort of specific hardware 

nowadays ("we" being the people who produce it, not the 
people who have to use it), but they could be touch screen 
buttons or mouse-selected areas of a screen. Of course, 
this only works if you can see the displayed image change 
as you move the controls. Obviously, this isn't some-
thing to do with a VAX 780 and an ARGS; however, a 
fast enough workstation might be able to manage it, and 
the big intelligent detector memories being built at the 
moment for data acquisition should be able to, which is 
really where I started thinking about this. Even given the 
speed, would those two controls feel right? How about 
moving a pointer around in a square representing con-
trast and brightness space? Or something that involves 
selecting a region given a display of the image data dis-
tribution histogram? And would this give enough reso-
lution to handle the dynamic range in the data? Maybe 
I'm asking the wrong question altogether? 

I know this isn't the most pressing problem facing 
Starlink at the moment, but I'd be interested in any ideas 
anyone might have. Send them to me and I'll collect the 
most ludicrous and impractical and submit them as an 
item for the next Bulletin. 

Keith Shortridge, Epping, Sydney 
RLVADr.AAOMAIL, AAOMAIL@UK.AC.RL.STAR 

Dear editor, 
IUE aficionados will be well aware that the Official 

Extraction Methods have changed over the years and that 
as a consequence, many data from the early years are, 
shall we say, in a state of being somewhat economical 
with the truth. To address this problem, from December 
1989 both NASA and ESA will begin reprocessing the 
early data with something not dissimilar to the current 
IUE Project Software. Concurrently, and this is the in-
teresting bit, there are to be studies undertaken aimed at 
defining the optimum extraction procedures with partic-
ular reference to the currently-fashionable and probably 
time-dependent, fixed-pattern noise. (If you are inter-
ested you can read all about it in the last few issues of 
the NASA IUE newsletter.) A decision on whether to 
implement any schemes resulting from these studies will 
be made by the IUE Project in time to start a complete 
reprocessing of the data in December 1990. This is ex-
pected to take 3 to 5 years, depending on community 
interest as manifested by hardware/manpower support. 

The purpose of this letter is to try and reach any 
pundits in UV or especially non-UV circles to solicit any 
ideas or suggestions they might have, based on their own 
researches, that might be relevant to the IUE data ex-
traction problem. Put simply, the questions are: 

1. Do you want fame and fortune? (Latter not guaran-
teed but it's always worth asking, as ESA may have 
lots of money.) 

2. Do you know how to extract spectra from a geometricall 
distorted, photometrically-non-linear image when all 
the characteristics are time and temperature depen-
dent (and that 's the easy part)? 

3. Can you show that your method is better than the 
Current Official Software? 

4. Is it applicable to batch processing? (Let's face it 
— no-one is going to sit in front of a terminal and 
process 73,000+ images even if the answer to the 
first question was Yes.) 

5. Could you convince the IUE Project (even though 
you might be UK-based!)? 

If you can answer Yes to more than one of these ques-
tions, The IUE Project (hastily redefined as me for the 
moment) would like to hear from you. A free IUE Mug 
awaits the sender of the 'best' reprocessing suggestions 
even if it's not physically possible to implement them. 
Veritable fame and possibly fortune await anyone who 
can answer "Yes" to all five questions. 

Dave Pike, RAL, (UK resident astronomer at VILSPA) 
RLVADr.CDP,  

In the shorter term, VILSPA is planning to produce 
an optimally extracted archive of a sub-set of the high-
dispersion IUE data, analogous to the already available 
ULDA (see SUN/20). Both this plan, and the issues 
raised by Dave Pike are discussed in the ZU780::IUESIG 
conference on VAXnotes — Ed. 

mailto:CDP@UK.AC.RL
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The shape of things to come? 

The first issue of the Starlink Bulletin contained an 
article describing the selection and purchase, using a spe-
cial UGC grant, of an Alliant FX/8 computer at Jodrell 
Bank. The Alliant uses a combination of vectorisation 
and parallel processing over 4 Computational Elements 
to give a performance of up to 40 times the power of a 
VAX  While VAXs remain good general-purpose 
machines, and will remain at the core of Starlink for the 
forseeable future, no VAX model currently offers any-
thing like the sheer power of the Alliant or, indeed, many 
other newer-technology computers now coming on to the 
market. Most of these newer computers run some variant 
of the Unix operating system which, although initially 
rather less friendly than VMS, does have the great ad-
vantage of being very cost-effective and independent of 
any particular vendor. A decision on whether to expand 
away from VAXs at any particular site is likely to be 
dominated by the execution speed of a particular pack-
age (AIPS or OLAF at Jodrell Bank) and, since such 
applications commonly have their own user interface and 
command structure, the change from VMS for the aver-
age user is not as great as might first appear. It would, 
however, obviously be expensive and wasteful to dupli-
cate the excellent display and output facilities provided 
by Starlink, and here we describe the progress made in in-
tegrating the Alliant and the Starlink LAVC VAXcluster 
at Jodrell Bank into a coherent computing environment. 

The Alliant uses a communications protocol called 
T C P / I P which is integral to Berkeley Unix (the ver-
sion which is most commonly used in academic, scientific 
and engineering environments, and which forms the ba-
sis of Digital's ULTRIX and the operating system used 
on Suns). Some vendors (including Alliant) now also of-
fer DECnet implementations for their Unix machines as 
an optional extra but we have, as yet, no direct experi-
ence of this. T C P / I P communications software for VAXs 

 VMS has, until recently, only been provided by 
third party suppliers and, as part of the Alliant purchase, 
a package called WIN/TCP (developed in the USA by 
the Wollongong group and marketed in the UK by GEC 
Software) was obtained for the VAX. This software shares 
the VAX DEUNA Ethernet interface and coexists hap-
pily with DECnet, LAT and LAVC. The basic software 
facilities provided included remote login, file transfer and 
mail, and these were initially used as the basis for inte-
grating the VAX and Alliant. Users were, however, left 
with the effort of manually transferring output files to 
the VAX for display or printing. 

It has turned out to be relatively easy to use the 
facilities of the T C P / I P protocol to create extra com-
munication channels such that when a process running 
on the Alliant opened a particular channel, a cooperat-
ing process was automatically started on the VAX. The 
T C P / I P protocol provides these two processes with a re-
liable, error-corrected path which, when using Ethernet 
as the communications medium, achieves transfer rates 
of several tens of kilobytes per second. We first used this 
facility to provide a remote print command on the Al-
liant, and the concept has since been extended to include 

display servers for PGPLOT and AIPS. 
Although the Alliant version of PGPLOT uses the 

original PGPLOT GRPCKG routines, rather than GKS, 
for low-level operations, it is entirely compatible with the 
Starlink version at the level of the subroutines called by 
users, making software easy to transfer. Remote devices 
on the VAX (such as the Ikon, ARGS, or laser printer) 
are selected on the Alliant in exactly the same manner 
as local ones. 

In AIPS, the display routines for the Digisolve Ikon 
now run in exactly the same manner as the correspond-
ing routines on the VAX. By allowing the cooperating 
processes to run asynchronously whenever possible, im-
ages can be loaded from the Alliant into the Ikon, say, 
as quickly as they could be loaded from the VAX, and 
even tight interactive loops work very well. Using the 
experience gained in adding these remote facilities across 
Ethernet, other servers can be developed fairly easily as 
the need arises. 

Brian McHwrath, David Shone & Roger Noble, Jodrell 
Bank 

JB VAD::BKM,DLS,RGN 
BKM,DLS,RGN@  A   

Your friendly Starlink site manager... 

        
  

 

       

 

      

 
 

  

 

 

Anonymous from Cambridge 
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Navigating the  maze 

In my rôle as a Starlink site manager, I often find my-
self called upon by the users to punch messages through 
the maze of computer networks to collaborating as-
tronomers all around the world. Communicating via elec-
tronic mail is relatively trivial once you have discovered 
the correct incantation to feed into your keyboard. How-
ever, the novice  often finds both the syntax and 
some of the huge addresses that exist quite daunting. 

The purpose of this article is to point the reader 
towards the various sources of information available at 
his/her local node which will allow him/her to success-
fully send e-mail to almost any astronomer in the world. 

The obvious starting point is the Starlink Network-
ing guide SUN/36 which has recently been  You 
may obtain a hardcopy from your friendly local manager. 
This document describes in some detail both the JANET 
and Starlink DECnet networks which are mostly used 
for communication within the UK Overseas access is also 
outlined and an introduction to the use of the 'Coloured 
Book' protocols is included. 

Having digested the information contained within 
SUN/36, I recommend that you consult the Electronic 
Mail Guide and Directory by Chris Benn and Ralph 
Martin of RGO. This book will either be lying around 
one of your common user areas or may be lurking in 
your Starlink manager's office. This excellent guide con-
tains information about the e-mail facilities and networks 
which are relevant to the U.K. astronomical community. 
In addition, it contains a register of thousands of the e-

 addresses of both individuals and institutions with 
an astronomical interest. 

Parts of this guide are available on-line at most 
Starlink sites. If you cannot find the files listed below 
then badger your site manager to put them on your sys-
tem. 

 — postal ad-
dresses for observatories and astronomy departments 
worldwide. 

$ SEARCH  surname 

will yield all the information you need in order to send 
e-mail to any given user. 

The e-mail interfaces available on the Starlink ma-
chines are MAIL and POST. Both have their own ad-
vantages and disadvantages and the best one to use will 
often depend on personal taste. For example, some users 
prefer MAIL since (to some destinations) the message 

is delivered  and they know it has been 
delivered successfully. POST will keep trying to deliver 
to a destination which is currently unavailable until ei-
ther it succeeds or gives up after many valiant tries. I 
recommend that you become familiar with both MAIL 
and POST and use whichever is most applicable to your 
needs. 

Some e-mail addresses are quite huge. The Elec-
tronic Mail guide and directory lists one that is 74 char-
acters long not including the username! Typing in long 
addresses of people that you often send mail to can easily 
be avoided as follows: 

If you use MAIL then use logical names to refer to a 
long address via a short, memorable label. For example, 

$ DEFINE JBLOUT    

allows you to type JBLOUT instead of the lengthy 
address above when the destination of the message is 
prompted for. Place this sort of logical name definition 
in your LOGIN.COM. 

If you use POST then logical names are currently 
of no use. Instead, symbols may be used to save typing. 
For example, if you place 

$ CHRIS :==  

in your LOGIN.COM, then simply typing CHRIS will 
allow you to send a message to the author of this piece. 

Chris Clayton, Starlink, Cambridge 
  

Network hints 

The documentation cited in the preceding article 
should help you solve any problems you may encounter 
when dealing with networks. Nevertheless, judging from 
the frequency with which the following questions turn up 
in my own MAIL, it is worth answering them here. 

Q. Can I reply to this message w i th t h e M A I L 
'reply' command? 

A. Look at the first line of the message which starts 
'From'. If the message is from a list of simple node 
names or numbers and a username; e.g.   AT : : ECD1 :  : 
25643: :XYZ then the answer is "yes". If any of the 
node names have percent signs in them (e.g.  
000000002342) then the answer is "probably" (it is cer-
tainly worth a try). 

If the 'From' field contains any other funny charac-
ters such as  or " then the answer is probably "no". 

Q. S o m e t i m e s I get messages w i th n u m b e r s 
where normally there are node n a m e s . W h y ? 

A. A DECnet node is known to the rest of the net-
work by a number. When mail gets a message from an-
other node it translates the  to a name by look-
ing in a database stored in your local system. If there 
is no translation in the database it displays the number 
instead. 

Because the name to number translation is done on 
the local system it is quite possible for two nodes to refer 

 — telephone, 
telex, fax, and e-mail addresses for observatories and as-
tronomy departments worldwide. 

 — usernames 
for approximately 3000 astronomers along with the rele-
vant site names and networks which can be used to con-
tact them. 

Information is best extracted from these files using 
the SEARCH utility. For example: 
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to the same remote node by different names or to use the 
same name to refer to different remote nodes. 

Q. A col league o n S P A N w a n t s t o send m e 
s o m e ma i l but STADAT :   : : ME  d o e s n ' t work 
b e c a u s e S T A D A T is n o t defined in his D E C n e t 
d a t a b a s e . H o w d o I find o u t w h a t n u m b e r h e 
shou ld u s e i n s t e a d ? 

A. First you need to know the DECnet address of 
STADAT. You can get this by either: 

• Typing SHOW NETWORK while logged on to STADAT. 

• Typing MCR NCP SHOW NODE STADAT on a system 
the does have STADAT defined ( i.e. any Starlink 
node). 

In both cases you will see a number of the form x.y (19.7 
actually) displayed. 

The number that your colleague needs is then 

 + y 

(i.e. 19 x 1024 + 7 = 19463). He can then mail you as 
19463:  MYNODE:: ME. Note that it doesn't matter that 
his system does not know about MYNODE because it is 
STADAT that needs to translate MYNODE to a number 
and STADAT has all the Starlink node names defined. 

Q. W h y d o I h a v e t o s end mai l t o S P A N via 
S T A D A T ? W h y can ' t it b e sen t d i r ec t ? 

A. SPAN is part of a huge DECnet network that 
resulted from the merging of SPAN, HEPnet, the Italian 
Astronet and countless university campus networks. A 
DECnet network can have up to 63 network areas each 
with up to 1023 nodes in it and so there aren't enough 
network addresses to go round. 

The solution to this problem is to use a trick that 
makes nodes in areas above number 46 invisible to most 
of the network; this allows area numbers above 46 to be 
used several times without causing havoc. The UK has 
been allocated one area number below 46 (area 19 which 
actually "belongs" to HEPnet, not SPAN) and all the 
systems at RAL including STADAT and RLVAD (plus a 
few others such as the  VAXs at Cardiff, Oxford and 
Southampton) are in this area and can therefore 'see' the 
rest of SPAN. 

DECnet phase   is expected to be released in 
about two years time will allow far more areas and all 
Starlink nodes will then have direct access to SPAN. 

Q. Access t o S P A N is c u r r e n t l y via C E R N 
a n d H E P n e t a n d traffic t o E u r o p e a n S P A N n o d e s 
crosses t h e A t l an t i c twice . A r e t h e links t o E u r o -
p e a n S P A N going t o b e i m p r o v e d ? 

A. Yes. ESA are leasing a 9.6 Kbaud line from RAL 
to a node on their X25 network. There will then be a 
DECnet circuit from RAL to ESOC which is the main 
routing centre for European SPAN. The line should be 
installed some time in the next three months. 

A dedicated DECnet router is also being installed 
at RAL so that access to SPAN (and DECnet nodes at 
RAL) will no longer be dependent on an RAL Starlink 

machine. This should make the connection more reli-
able and eliminate bottlenecks caused by the load on the 
Starlink machine. 

Dave Terrett, Starlink, RAL 
 r.DLT,  

Applications Graphics Interface (AGI) 

AGI is one of those Starlink facilities that will be 
rarely noticed by the majority of users, unless it is churn-
ing out error messages, but will become an integral part 
of their interactive processing. It is a database for storing 
information on the objects plotted on a graphics device. 
The database is stored in a  file, which means 
that it does not go away when an application finishes. 
Most users will probably think this a disadvantage, an-
other horrible little file clogging up their file  but it 
does enable different tasks to know where others have 
plotted their pictures. The ASPIC routines used the 
ARGS database to perform this function, but this was 
found unsuitable for use as a general database for many 
different devices. In its place is AGI. 

AGI stores its information in a "picture" structure in 
an HDS file. A picture corresponds to a rectangular area 
of a display device which can be likened to an SGS zone. 
The picture stores the coordinate system of the rectan-
gular region, and is labelled with a name and a descrip-
tion which assist in the identification of pictures in the 
database. Each display device has its own picture struc-
ture in the database. In GKS/SGS the overlay planes of 
the ARGS or Ikon are treated as different workstations 
from the base plane. AGI has to work differently since 
it may be desirable to line up plots on the two planes; 
therefore all the pictures on the same physical device are 
stored in the same workstation structure in the database. 

The functions of AGI can be split into two types of 
operation. The first deals with access to the database, 
such as opening and closing, making inquiries and retriev-
ing pictures from the database. The second function is 
closely tied to a graphics package and deals with sav-
ing a rectangular area on the screen as a picture in the 
database, and creating a region with the same coordinate 
system as a picture in the database. When SGS is the 
graphics package being used, this corresponds to saving 
an SGS zone as a picture in the database, and creating 
a new SGS zone from a picture. AGI can potentially 
have an interface to a number of graphics packages. This 
would enable different packages to be used within one 
application on the same plot; for instance the axes could 
be produced by PGPLOT and the graph by SGS. 

A preliminary version of AGI has been released re-
cently which provides the basic functionality and an in-
terface to the SGS graphics package. It is described more 
fully in SUN/48. A version with more knobs on will ap-
pear in the future. 

Nick Eaton, Starlink, Durham 
  A CD UR.STAR 
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EDRSX — more new  software 

 

Versatile reduction of IRAS images is now possible 
with the first release of the EDRSX package (described 
in the last issue of the Starlink Bulletin). EDRSX is an 

 extension to the general purpose 2D image 
processing package EDRS, and runs under the Interim 
environment. 

A second release of EDRSX has been issued which 
includes several new programs including a double speed 
Fourier transform program. This program makes it pos-
sible to destripe IRAS images within EDRS/EDRSX. A 
technique similar to that illustrated in the last Starlink 
Bulletin by Abdul Malawi of Jodrell Bank (which used 
the AIPS package) has been packaged into a command 
procedure and produces reasonable results with a mini-
mum of user interaction. Better results can be obtained if 
the user is willing to take the time to finely tune the tech-
nique to the data. The results obtained using EDRS(X) 
are rather more conservative than the AIPS results in 
that the AIPS method removes the scan-to-scan striping 
more completely than EDRS(X), but at the expense of 
also removing non-stripe features in the image and intro-
ducing artifacts. The images above show some results of 
destriping with EDRS(X). 

Another use of EDRS(X) is in removal of back-
grounds from IRAS images. The standard reduction se-
quence for IRAS images uses the software produced at 
RAL by the IRAS Post Mission Analysis Facility (IP-
MAF). This includes a program called I_DESTRIPE 
which can optionally remove a linear background from 
each scan contributing to an IRAS image. For this pro-
gram to work effectively, it requires that each scan is 
dominated by background. For large sources (or short 
scans) this condition will probably not be met, in which 
case I_DESTRIPE overestimates the background. An al-
ternative approach to removing a linear background is to 
inhibit the removal of any background in I_DESTRIPE, 
and then remove the background using EDRS(X). Var-
ious techniques exist for doing this, some of which are 
described in the on-line EDRSX cookbook. The differ-
ence between the EDRS(X) approach and the IPMAF 
approach can be seen in the images above. 

The use of EDRS has been restricted in the past to 
sites which have access to ARGS image displays. How-
ever, EDRS and EDRSX have been updated to allow 
image handling on IKON displays, and the use of any 
GKS 7.2 graphics device for line graphics. 

Work continues on the long term project of enhanc-
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ing the resolution of IRAS survey data. As part of this, 
the SIMCRDD program has been developed. Given a 
guess at what the infra-red sky looks like at high res-
olution (10 arcseconds), SIMCRDD produces simulated 
IRAS data in CRDD format. These simulated data can 
be compared with the real data for the area of the sky in 
question. The guess could then be improved on the basis 
of the differences between simulated and real data, and 
the process repeated. Ultimately, such modification of 
the guessed sky will be done automatically on the basis 
of a maximum entropy criterion. 

Another large task looming on the horizon is the 
conversion of the existing IRAS software to run under 
the ADAM environment. This should provide the op-
portunity to assess the performance of the software over 
the past few years, and re-think any areas which expe-
rience has shown could be done better. If any users of 
IRAS data have any comments on what the IRAS soft-
ware should or shouldn't do, let me know. 

The future of IRAS software as ADAM approaches 
is discussed in the IRAS VAXnotes conference. Other 
topics in the conference include news about IRAS data 
products, the requirements for IRAS documentation, and 
a users' 'problem page'. Anyone with any thoughts about 
IRAS data or software is welcome to contribute to the 
VAXnotes conference  
Dave Berry, Starlink, Manchester 

MAVAD::DSB,  

Starlink and Hubble Space Telescope 

The present date for the launch of the Hubble Space 
Telescope is December 1989 and, whilst there is always 
some scepticism about the accuracy of any launch date, 
it does seem likely that the HST will be in orbit within 
two years. The data will then become available through 
a number of channels. There are the immediate 'sci-
ence verification' data taken whilst the telescope is being 
tried out. These become available at once. Some UK 
astronomers are on the Faint Object Camera (FOC) In-
strument Definition Team (IDT) with Guaranteed Time 
Observer (GTO) time, and some UK astronomers may 
get General Observer (GO) time; these people will re-
ceive data starting during the first year of operation. 
In 1991 (assuming a December 1989 launch), the first 
archive data will become publicly available. The pub-
lic data will be accessible through Starlink at the  
(Baltimore), and/or the ST-ECF (Garching). 

With all this in mind, Starlink has been responding 
in a number of ways to the anticipated UK HST needs. 

T h e H S T SIG: — a SIG was set up in August 
1986, and has met three times since then. In the chair 
at present is Mike Disney (CARDIF::MJD), and the cur-
rent membership is listed in ADMINDIR:SIG.LIS. The 
minutes of the SIG meetings are available in VAXnotes 
(see below). A report from the SIG was given in Starlink 
Bulletin 1, where it was stated that 'Our aim is to see 
that the needs of the UK community likely to be using 
HST data are provided for through Starlink.'. One re-
quirement is for a Starlink funded SIG programmer sited 

at an active GTO or GO group developing HST specific 
software. 

VAXnotes: — the latest HST news can be read on 
the Starlink HST conference, open to all, on VAXnotes. 
People with their own news, or indeed anything to say 
about HST, are encouraged to use this to distribute 
their news, queries, gossip, etc. (Starlink Bulletin 2 de-
scribed how to use VAXnotes.) Bob Thomson, at Cardiff, 
(CARDIF::RCT) is the moderator of the conference. 

Proposals to STScI: — October 1st 1988 saw the 
first actual GO proposal submissions, (for which a  
version of the proposal forms was made available on 
Starlink). For the successful GOs, submission of Part II 
of their proposal may be done on-line via the Remote 
Proposal Submission System (RPSS). STScI will inform 
GOs how to use this. It is hoped to have more informa-
tion soon about using RPSS via Starlink, and also about 
future proposal forms (off- and on-line). Simulation and 
exposure time software is available at STScI, and at ST-
ECF. Some of this is available in the IRAF and MIDAS 
systems (see below). 

A U K H S T S u p p o r t Facili ty: — RAL is cur-
rently conducting a feasibility study of the need for (and 
costs entailed by) a UK Support Facility for HST. The 
value to the UK community of a UK copy of the data 
archive accessible over Starlink, and the benefits of hav-
ing people with experience (on use and data analysis 
methods) who are available to help all UK users, are be-
ing studied. The study will be complete by January 1989. 

I R A F a n d M I D A S : — there are American and 
continental Europe HST data  packages being de-
veloped. On the STADAT machine at RAL, the current 
version of IRAF, the US counterpart to the Starlink data 
analysis software environment, ADAM, is available, to-
gether with STSDAS, the STScI data analysis software. 
A Starlink User Note is in preparation describing IRAF 
on STADAT. Also at RAL, the possibility of getting MI-
DAS running is being investigated. More information can 
be obtained from Dave Giaretta (RLVAD::DLG). 

T h e STSc I a n d S T - E C F : — Starlink is keeping 
in contact with the STScI and the ECF. A member of 
the ECF attended the last HST SIG meeting, and it is 
hoped that this will be the case for future meetings. 

T h e U K G T O s : — three UK astronomers are on 
the FOC IDT with access to the FOC GTO time, and 
will be working on HST data soon after launch. They are 
Alec Boksenberg at RGO, Mike Disney at Cardiff, and 
Craig Mackay at Cambridge. They will be a source of 
knowledge for the community, and Disney and Mackay 
have (or will have)  funded software effort. 
The Cardiff group especially are working in close coop-
eration with Starlink. 

Useful Addres ses : — for information about HST 
matters in general, you can send e-mail to:-

 GO support branch  
or  or to the 
ST-ECF  or 

 or to myself: 

Alan Penny, RAL 
 AJP@UK.AC.RL.STAR 
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Astronet — Starlink, Italian style Í 

Astronet is the Italian analogue of Starlink, with Tri-
este as the central pole (as Italians call nodes). Many 
Astronet concepts such as special interest groups will be 
familiar to Starlink users, although there are significant 
differences. Whereas a lot of Starlink's effort is spent 
writing applications software, the Italian Project places 
more emphasis on hardware and providing tools for writ-
ing software, such as extensions to Unix, graphics li-
braries etc. Astronet documentation is mainly readable 
on-line, and the documentation system includes a com-
ment facility which automatically forwards MAIL mes-
sages to the author of the relevant document — Ed. 

Astronet is a project of the National Group for As-
tronomy of the National Research Council  
Italy, devoted to computer science in the field of Astron-
omy and Astrophysics. Astronet activities have been de-
veloped during two  periods, 1981-1983 (foun-
dation) and 1984-1987 (development), both character-
ized by a remarkable trend of growth. In 1981 the 
computational infrastructure of Astronet comprised six 
VAX/VMS processors; presently, there are more than 70 
CPUs (over 20 of them are Unix systems), serving a com-
munity of over 500 astronomers in 31 institutes. 

In the 1981-1987 period, already-developed data re-
duction software packages (e.g.  Starlink 
Software Collection) have been made available to As-
tronet users, while special interest groups developed sys-
tem software for graphics, image display and databases. 
In particular, the device-independent portable Astronet 
Graphic Library (AGL) has been adopted by ESO as 
standard for MIDAS, while Astronet researchers have 
been very active in the definition and implementation 
of Image Display Interface  software, now a widely-
accepted standard. DIRA, the system for Distributed 
Information Retrieval from Astronomical files, has also 
been very successful and is widely used. 

Internal networking, via DECnet, uses the public 
packet switching service (ITAPAC) and leased lines lent 
by the Italian Institute for Nuclear Physics  and 
by CINECA. Internationally, access to SPAN is possi-
ble through  a number of gateways allow 
connections to  ARPAnet and JANET. 
Starlink users can be reached through SPAN/HEPnet 
(see Network Hints, page 12). 

In 1987, the Astronet management structure changed; 
since Astronet has never had its own staff, the manage-
ment of the project has been assigned to a committee of 9 
people from different institutes. A users' committee with 
representatives from the various geographical areas has 
been established, while a 4-person commission performs 
fund-request screening and coordination. 

For the 1988-1990 period, the new management is 
facing a set of issues fundamental for Astronet develop-
ment, such as ensuring portability of software developed 
on VMS systems over non-homogeneous Local Area Net-
works, encouraging users to develop or to modify their 
own software to achieve compatibility with the software 

environment chosen (MIDAS) and make it available to 
the community, encouraging developments in the field of 
networking, coordinating the different funding sources of 
the various institutes, etc. 

In the short term, the hardware development of 
Astronet will be in the directions of substituting VAX 
l l /750s and l l /780s by other computers having lower 
maintenance costs, and of increasing the computing 
power by means of dedicated array processors or mini-
supercomputers. Efforts will be devoted to achieving 
software homogeneity, since hardware homogeneity has 
been lost with the acquisition of Unix systems. As for 
networking, there is good news; the Italian Research Net-
work is being financed, and will give to the community, 
during 1990, a 2 Mbit/sec backbone with 64  
tail circuits. Astronet has contributed to this project by 
participating in the technical working groups. 

Fabio Pasian,Osservatorio  di Trieste 
RLV2::ASTRTS::PASIAN, 

 (BITNET) 

Solar Physics on Starlink 

The amount of solar analysis on Starlink has not 
been very large until recently, the work done being mainly 
concentrated on data from spacecraft missions such as 
SoJar Maximum Mission (SMM) and Spacelab 2. Most 
of this work has been carried out by the P.I. groups for the 
experiments on board these spacecraft. Requests for data 
from other users outside their groups have been dealt 
with very much on an ad hoc basis until now. It has 
often been felt within the solar community that these and 
other data could be used to a much wider extent using 
Starlink facilities, but large use by solar users has been 
very much discouraged because of the funding nature of 
Starlink. With the funding changes introduced as a result 
of the setting up of the BNSC, there has been a welcome 
change of attitude to using Starlink for solar work, and 
hence the suggestion we might start a Solar Astrophysics 
SIG. 

Every speciality in astrophysics has its own unique 
problems or way of doing things, and this very much ap-
plies to solar physicists. There has, for example, been 
a long-standing use of the proprietary software package 
called Interactive Data Language  originally called 
SOL and used for the analysis of  data in the 1970s 
in the USA. IDL is now widely used by USA solar people 
working on SMM, Spacelab 2 and other spacecraft data, 
and having very strong collaborative links with these peo-
ple, the British solar community have followed suit. In-
deed, many of our analysis programs originated in the 
USA, for instance at the SMM Experimenter Operating 
Facility at the Goddard Space Flight Center. Another 
problem is the vast amount of spacecraft data, particu-
larly from SMM, stored on tape. With the small number 
of people to deal with requests for data, these take a. 
little time. Work on the documentation of the analysis 
software used for the spacecraft data is progressing. 

As was mentioned in the last Starlink Bulletin, the 
Solar Astrophysics SIG was set up in early 1988 with 
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Helen Mason (Cambridge University) in the chair. Meet-
ings were held in June and October 1988, and extensive 
and free-ranging discussions about our analysis and other 
computing problems took place. We summarised what 
data are available to the community, and made recom-
mendations to the Starlink project for ways to alleviate 
these problems. We saw a tremendous need for an Ap-
plications Programmer to assist us in supporting existing 
software and making updates as these become available 
from both here and the USA. We are looking into the 
possibility of mass storage devices, following carefully the 
developments in NASA. 

Not all solar research originates from spacecraft 
data. The theory groups at Glasgow and St. Andrews 
have for a long time been developing software packages 
which could be very useful for the general community, 
such as deconvolution algorithms and  HD codes that 
they have been running on their VAXs. Looking to the 
future, although there has for many years now been an 
almost total lack of ground-based solar instrumentation 
for general use in the UK, we hope soon to have the Inter-
planetary Scintillation (IPS) array at Cambridge on-line, 
which will give us information on coronal ejections into 
the interplanetary medium. Also, there are possibilities 
of using facilities in the Canary Islands and Hawaii for 
solar work which some SIG members are looking into. 
Finally, there are important spacecraft coming up which 
will radically increase data volume and software require-
ments for the solar community: the Japanese Solar A 
and ESA/NASA SOHO missions. 

Ken Phillips, RAL 
   

Databases on STADAT 

STADAT is a Starlink  VAX at RAL which may 
be used by any registered Starlink user. Its purpose is 
to provide access to on-line astronomical databases of 
various sorts. The advantages of using  are that 
the machine has a large amount of disk space dedicated 
to this purpose and it is not used as a general purpose 
CPU, and is therefore usually lightly loaded. SUN/30 
describes the system more fully, but some information 
will be repeated here. 

Each Starlink node has a single username on STA-
DAT which may be obtained, together with its current 
password, from your node manager. You m u s t first log 
in to your local node and then: 

$ SET HOST STADAT 

The node username has its own disk allocation but user 
files on STADAT are t e m p o r a r y ; useful files should be 
copied (using TRANSFER) as soon as possible. 

In order to use STADAT, the usual method is to log 
in. However in future, for specific applications, it should 
be possible to simply access the database files remotely 
from your own node, for example to extract a single spec-
trum from a spectral atlas. 

Several different types of astronomical data are avail-
able on STADAT, as listed below. Each (unfortunately) 

has its own access method. It is hard to see how to com-
bine these, but an attempt will be made to restrict future 
diversification of user interfaces. 

S C A R see S U N / 7 0 
A list of the catalogues available is given in an appendix 
to SUN/70 which will be updated frequently. On-line 
help is available which should be up to date. SCAR is in 
the process of being  AMised, resulting in a better user 
interface. Most of the work was done at the University 
of Edinburgh by Sandy Leggett, the ex-Starlink DBSIG 
programmer, and is being completed at RAL. The new 
version is due for release in early 1989. New capabili-
ties will be added to SCAR, for example more statistical 
analysis routines. 

CDS Catalogues see S U N / 7 9 
A large number of catalogues are available on tape, sup-
plied by the CDS at Strasbourg. In order to integrate a 
new catalogue into SCAR a description file must be writ-
ten, detailing the columns of data. Lack of manpower 
has meant that very few new catalogues have been made 
available over the past few years. However, users may 
also request copies of particular catalogue files, for which 
they can write a description file which should then be 
donated to the SCAR catalogues. 

C H A R T see S U N / 3 2 
I U E account see S U N / 5 8 

A captive account (IUE) which allows you to search the 
IUE log and send requests for IUE archive data. 

U S S P / U L D A see S U N / 2 0 
The IUE Uniform Low Dispersion Archive (ULDA) ac-
cess software and database. 

Future plans: — these include the following: 

• Currently STADAT has a certain amount of disk 
space for astronomical data, the rest being used for 
software development and users' areas. More disk 
space will be added early in 1989 to allow more data 
to be placed on-line. 

• SUN/30 will be updated. 
• Informative login messages will be displayed. 
• SCAR capabilities will be enhanced and speeded up. 
• A collection of published spectral atlases together 

with software to read the data, will be made avail-
able. 

Do MAIL me with suggestions about: 

• Particular catalogues you would like to see on-line, 
e.g. particular CDS catalogues, or telescope observ-
ing logs; 

• Astronomical data and access programs you have 
and would be willing to make available to others; 

• Other sorts of astronomical data you would like to 
have available; 

• Tools which should be available, or which you can 
provide. 

Dave Giaretta, RAL  
STADATr.STAR.  
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Leicester Space Centre 

One day in late October, an expectant crowd gath-
ered in the foyer of the Physics Department at Leicester 
University. Today they would be addressed by none other 
than the Right Honorable Kenneth Baker MP, Secretary 
of State for Education and Science, who was here to open 
the concept of the Leicester Space Centre 

The preparations had been made: the Starlink room 
was tidy, yesterday's Guardian had been shredded, the 
leaves had been hoovered up from outside the building 
and old-school ties had been brought out of retirement, 
ironed and placed around well washed necks. Some ties 
were so wide that it was difficult to  if the owner was 
wearing a shirt or not. 

As well as Mr Baker, several prominent industrialists 
had been invited in a bid to attract sponsorship. George 
Davis of the  boutique chain was particularly in-
terested in the potential of  for performing high 
resolution studies of rapidly rotating magnetic compact 
variables, but was a bit disappointed that Ken Pounds' 
suit was off-the-peg from M  S. 

Having arrived safely, Mr Baker was given a tour of 
the research laboratories and the Starlink suite where he 
was most impressed with the image processing facilities 
available but appeared somewhat confused by all this talk 
of Adam whom he couldn't recall meeting at all. Still, 
the slide show was good (with slides produced by the 
Honeywell Film Recorder!). 

The speeches were being held in a lecture theatre 
some 20 yards away from the Physics department but 
between which lay a seething mob of irate students and 
local fringe extremists. Someone in the room said, "Send 
Ken (Baker) out first", and the cry soon echoed through-
out the foyer, "Send Ken first! Send Ken first!". Tak-
ing only a handful of Police with him, the Secretary 
of State stormed through the crowd receiving only su-
perficial damage. We all followed to cries of "Scabs!" 
and "Tory Lovers!", but it was worth it to hear the 
great man's speech... "have given more money than ever 
before... committed to European Space involvement" 
etc. etc. The  not wishing to be 
done, added that "Space really is the final frontier and 
the Space Centre will be our Starship Enterprise!". How 
the tears rolled. 

In anticipation of the crowd turning ugly, a secret 
escape route had been prepared to allow Mr. Baker ac-
cess to the Dining Hall. So secret was this route that the 
Students Union was aware of it a fortnight before. How-
ever, the Secretary of State, showing the bulldog spirit, 
wasn't going to be intimidated by a bunch of hirsute so-
cialists and, taking only one policeman with him, charged 
into the crowd. The inevitable happened: a carton of yo-
ghurt (Pear and Apricot, Sainsbury's, 13p) found its tar-
get. The by now edible Mr. Baker was not amused and 
one reporter thought he heard him say, "Students can't 
be that badly off can they? If they were they'd be eat-
ing those yoghurts not throwing them" and he promptly 
announced the introduction of student loans. 

The following day's headlines included: 
LEICESTER L A U N C H E S SPAC E C E N T R E 
B O F F I N S B I D F O R B I G G E R B U D G E T 
K E N B A K E R ATE M Y H A M S T E R 
K E N N Y B A K E R IS A N ALIEN 
P O U N D S F O R P O U N D S - S P A C E C E N T R E 
SPECIAL 

   

 

  

From left, Ken Edwards, the vice-chancellor of Le-
icester University, Kenneth Baker and Ken Pounds. 

But all in all it was a good day with Leicester stag-
ing a public relations coup. Ken Pounds was generally 
happy with the department's performance but it is fairly 
certain that the success of both the launch and the orig-
inal concept are due to the presence of a major Starlink 
node at Leicester able to support the research activities 
of the X-Ray Astronomy Group. Starlink's rôle in the 
future support of the Leicester Space Centre is sure to 
be a major one. 

Phil Daly & Richard Saxton, Leicester 
LTVAD::PND,RDS  



The treatment of errors 

From time to time the subject of the treatment of 
errors arises at a SpecSIG meeting. By 'treatment of 
errors' I mean the consistent treatment and propagation 
of statistical uncertainties within a data set throughout 
a data reduction programme. 

As trained physical scientists, most spectroscopists 
on Starlink do not need to be convinced of the pivotal 
importance that the adequate treatment of errors has in 
their research. They are aware that a scientific product 
should include some numerical estimate of the confidence 
they have in their results to be of much meaning. How-
ever, most of the error analysis performed by spectro-
scopists on Starlink seems to be done at the data analy-
sis stage on a data reduction product which has 'lost' its 
associated statistical uncertainty information somewhere 
along the way from the raw data. I am sure that these 
remarks apply to other Starlink users as much as they do 
to the spectroscopists. 

Although the first recorded discussion about the 
treatment of errors in the SpecSIG goes back to 1984, 
there has recently been a more active lobby in the Spec-
SIG for software which does not lose track of the sta-
tistical uncertainties which are implied by the raw data. 
This is probably the result of new instrumentation, es-
pecially infra-red and microwave instruments, and also a 
greater general interest in these issues amongst spectro-
scopists. So the question which might be asked is, "Why 
is there so little provision for the adequate treatment and 
propagation of errors within data reduction packages in 
the Starlink Software Collection?". To which the answer 
might be something like, "Because to implement such a 
system in a completely general way would be extremely 
difficult and to provide anything less would be mislead-
ing.". This needs some clarification. 

There are, in my view, two issues here. The first 
is the statistical and computational problem of imple-
menting the propagation of errors at an acceptable level 
of rigour within any piece of software. The second is 
the more general problem of exactly which package these 
methods should be implemented in. The latter issue is 
not as trivial as it might seem. 

The statistical problem centres on the the assump-
tions required before choosing the propagation of errors 
formulae to be used. Usually, the standard propagation 
of errors formulae (e.g. P.R. Bevington: Data Reduction 
and Error Analysis for the Physical Sciences, McGraw-
Hill, 1969) are considered adequate for the data analysis 
stage. However, these formulae make the assumptions 
that the data are statistically independent and that their 
uncertainties are normally distributed. These assump-
tions will certainly not always be applicable for data on 
Starlink, which raises the question of how far applications 
software should go towards accommodating all possible 
kinds of data. 

This conveniently leads to the question of which ap-
plications package to use. My own feeling is that appli-
cations software on Starlink naturally falls into two cat-
egories: data reduction packages, to get from raw data 
from a specific instrument to data ready for scientific 

analysis, and data analysis packages, which convert ob-
servations into numbers to be used in the interpretation. 
In terms of the treatment of errors, instrument specific 
software poses no great problem as it does not have to 
be particularly flexible, having only data from one in-
strument to deal with. Data analysis software is more of 
a problem in this respect because there is good reason 
for this software to be able to cope with any statistical 
situation likely to arise. 

Bringing the discussion closer to reality, the applica-
tions packages being discussed are basically Figaro and 
KAPPA. Soon, both these packages will run within the 
ADAM environment. There is still some ambiguity as 
to whether these packages aim to provide specifically for 
data analysis, or whether it is intended that at least some 
data reduction be done with them as well. Either way, 
data reduction within a dedicated package is likely to 
produce a better product. 

Looking at what the spectroscopists actually want 
from treatment of errors software now, the main de-
mand is for the propagation of errors through a basic 
set of arithmetical manipulations for data (e.g. addition, 
subtraction, powers, exponentiation) and also weighted 
statistics. The propagation of errors throughout rebin-
ning and convolution operations has also been discussed. 
These have all been discussed in terms of independent, 
normally distributed errors so far. 

These points seem to me to be of general interest 
to Starlink users. So, if you haven't fallen asleep whilst 
reading this contribution to the Starlink Bulletin, why 
not join in the debate? It is currently being discussed 
in the SPECSIG VAXnotes conference. And if you're 
not a member (it is a private conference, but only for 
convenience), contact me and join the conference. 

Paul Rees, Starlink, UCL 
ZUVADr.PCTR,  

(continued from back page) 

Preliminary clustering analysis of galaxies in the sur-
vey (Maddox et  1988, Large Scale Structures of the 
Universe,   No. 130, p. 151, eds. Audouze, 
J., Pelletan, M-C. and Szalay, A., Kluwer, Dordrecht) 
showed that the angular correlation function falls below 
a power law for large separations, similar to the results 
from the Lick catalogue. The first fully corrected and 
matched reduction of the survey was completed in Jan-
uary 1988. Several improvements in the field corrections 
and matching have reduced the  magnitude error in 
the matching of the fields to 0.02 magnitudes. Analy-
sis of the current catalogue has confirmed a break in the 
correlation function, and further demonstrates that the 
angular correlation amplitude and break position, both 
scale as expected from a break in the spatial correla-
tion function. We are currently comparing our results to 
galaxy formation models. 

Steve Maddox, Cambridge 
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The distribution of 2.2 million galaxies brighter than  = 20.4 in the Southern Galactic cap 
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T h e figure shows a grey-scale representa t ion of t he surface densi ty of galaxies in t he A P M galaxy survey, wi th white for no galaxies 
a n d black for 1200 galaxies pe r square degree. T h e d is t r ibut ion is shown in an equal a rea pro jec t ion cen t red on the Sou th Galact ic Pole, 
a n d the a rea covered by the survey is 4500 square degrees. 

T h e A P M galaxy survey is based on the  J-Survey p la tes , which have been scanned wi th the Au toma t i c P l a t e Measuring 
facility in Cambr idge . W i t h t he except ion of a few fields which are still unavai lable , t he p l a t e scanning was comple ted in June 1987. The 
A P M d a t a for 180 fields, cen t red wi th decl inat ion less t h a n —20° a n d galact ic l a t i t ude less t h a n —40°, gives a raw cata logue of image 
pa rame te r s for a b o u t 20 million images b r igh te r t h a n  = 21.5. To ex t rac t a uni form galaxy survey, p la te ma t ch in g a n d star-galaxy 
separa t ion were carr ied ou t us ing software developed a t the Cambr idge node of Star l ink. T h e m a t c h e d survey conta ins a b o u t 10 million 
images a n d 2.2 million galaxies b r igh te r t h a n  = 20.4. Th i s m a g n i t u d e l imit is set b y the l imit of reliable uniform s tar-galaxy separat ion. 
(continued on page 19). 

Starlink nodes  site managers: 
B I R M I N G H A M : School of Physics a nd Space Research, Univer-
sity of  P O Box 363. B I R M I N G H A M,  2 T T . Tel: 

  Wilson. 

C A M B R I D G E : Ins t i tu t e of Astronomy.   CAM-
B R I D G E , CB3 0HA. Tel: 0223-337542. Chris Clay ton . 

D U R H A M : Dept of Phys ics , Science Labs, Universi ty of D u r h a m , 
 Road, D U R H A M , DH1  Tel: 091 374 2131.  

J O D R E L L B A N K : Nuffield Radio Ast ronomy Lab . Jodrell 
Bank , M A C C L E S F I E L D ,   9DL. Tel: 0477-71321 

 Br ian  

L E I C E S T E R : Dept of  University of Leicester, University 
Rd, L E I C E S T E R ,  7RH. Tel: 0533 523507. ( to be appoin ted) 

M A N C H E S T E R :  of Astronomy, University of Manchester . 
Oxford Road . M A N C H E S T E R , M13 9PL . Tel: 061-275-4236. 
Pe te r Allan, 

N O R T H E R N I R E L A N D : ( 1 ) Dept of Pure and Applied Physics . 
Queen ' s University of Belfast. B E L F A S T , BT7  Tel: 0232-
245133 (2) Armagh Observatory , College Hill, A R M A G H , BT61 
9DG Tel:  522928. Pau l Brown. 

R A L : Rutherford Apple ton Labora tory , Chi l ton, D I D C O T , Oxon, 
 0QX. Tel:  Andrea Rober t s . 

R G O : Royal Greenwich   Cast le , 
SHAM, East Sussex, BN27  Tel: 0323-833-171 X3346. 
Stuart. Keir. 

R O E : Royal Observatory    EDINBURGH 
EH9 3HJ . Tel: 031-667-3321 X267. John  
U C L :  of Physics and Astronomy.  College London, 

 S t ree t . LONDON,  6 B T . Tel:  
 Nicholson. 

Starlink project contacts at RAL: 
Tel: 0235-21900.  use rnames   

 Manager : Pa t r ick Wallace X5372 ( P T W ) 
Project Scientist: Gordon Bromage X6362 (GEB) 
Network Manager : John Sherman X6367 (JCS) 

  Mike Lawden  (MDL) 
  David Rawlinson X51  (STAR) 

More  on Star l ink  users and commit tees is store« 
on Star l ink machines in the ADMINDIR directory; for example: 

  of Star l ink sites and Starl ink staff 
 Detai ls of special  g roups 

 Personal names a n d  of all Starlink 
users 

A useful index of  documen t s is main ta ined in the files 
 and  
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Rutherford Appleton Laboratory 


