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Editorial 

The Starlink user community is now approaching 
900 in number, at eleven nodes and seven "mini-nodes" 
with a node in Northern Ireland the most recent addition 
(see page 16). 

The Starlink  to co-ordinate software and 
provide hardware for the UK astronomical community 
requires a great deal of consultation between the project 
staff and the users. This need is addressed in several 
ways: via special interest groups  (see page 8); 
local user groups (SLUGs); area management commit-
tees (AMCs); Starlink site  meetings etc. This 
new Bulletin advertises the activities and plans of the 
Starlink Project, and gives the wider community a fur-
ther opportunity to express its views. 

We thank all the contributors to this first issue and 
extend an invitation to the general Starlink user com-
munity to contribute to forthcoming editions. (We pre-
fer text files sent through the electronic MAIL.) The 
Starlink Bulletin comprises a collection of articles from 
many different sources. Hence the views expressed do 
not necessarily reflect those of Starlink management. 

At the end of each article the Starlink DECnet 
'MAIL ' address and the NRS address of the author are 
given. The distinction between and use of these is ex-
plained in 'Starlink network MAIL addresses' on Page 
Jo Murray, Mike Lawdcn, Starlink, RAL 

RLVADr.JM, JM@UK.AC.RL.STAR 
RLVADr.MDL, MDL@UK.AC.RL.STAR 

Starlink Project news 

The Starlink Project in 1988. 

Hardware 
1988 sees the Starlink hardware refurbishment and 

replacement programme move into top gear as we enter 
Phase II of the Project. Already many old peripher-
als have been replaced and enhanced — the Versatecs 
are being replaced by Canon laser printers, the GOC 
graphics terminals by the new Pericoms, the ARGS im-
age displays by the new higher-resolution Digisolve Ikon 
devices, and so on. Disk capacity and memory have of 
course been enhanced considerably compared with the 
original node installations, and new tape drives for most 
nodes have been purchased recently. Now we can at 
last begin to tackle the cpu refurbishments. Four nodes 
have just set up Local Area VAX Clusters and this de-
velopment will continue in 1988 at all the other nodes. 
MicroVAX  and MicroVAX 2000 workstations are be-
ing added and the central file-server VAX machines at 
the original six nodes are being replaced over the next 
couple of years or so. Of course, it goes without saying 

that the highly successful Starlink SERC policy of coor-
dinating purchases for all nodes and ensuring UK-wide 
hardware and software compatibility, should continue in 
the future. Each node will still look very similar to all 
the others, from the point of view of the itinerant as-
tronomer using VMS, Starlink software, and electronic 
communications. 

Software 

An even more exciting development is now taking 
place in Starlink's software coordination role. 1987 has 
been a watershed year, for two reasons. First, the SERC 
has funded 8 new Starlink applications programmers (2 
for cross-disciplinary software work at RAL, and 6 work-
ing with specific Special Interest Groups and sited one 
each at nodes around the country). These are to tackle 
the much-needed coordination, updating and develop-
ment of particular areas of common-user software for 
the whole UK community. Secondly, the adoption, in-
creasing usage and development of the ADAM software 
environment for Starlink has marked a turning-point be-
cause it provides a level of standardisation which has 
never before been available. Together, these two excit-
ing developments have clearly transformed the work of 
the Starlink SIGs, and have made optimists of even the 
most entrenched pessimists amongst us! Meanwhile, the 
current Starlink Software Collection is being used at an 
ever-growing number of sites in the UK and abroad — 
some 35 sites at home and 75 outside the UK, in a total 
of 21 countries. We expect the new VAX-Notes Elec-
tronic Conferencing Utility on Starlink will provide a 
further stimulating new dimension to astronomical and 
software coordination and collaborations. This software 
will be available early in 1988 at all 18 Starlink nodes 
and associated mini-nodes. 

Starlink's role in 1988 

Starlink is the UK national facility for interactive 
computing in astronomy and astrophysics research: it is 
both a computing system and a computing and coordi-
nation service to all UK astronomers. It is funded by 
the SERC. Starlink actively fights "wavelength chauvin-
ism" and seeks to build and maintain "bridges" between 
many different sections of the community — between 
the optical and the radio and the X-ray specialists — 
between the space-based and the ground-based data-
collectors — between the observers and the theoreti-
cians and modellers — between the scientific researchers 
and the scientific administrators — between the differ-
ent funding agencies — between the UK astronomers 
and their colleagues abroad. To my mind, this repre-
sents one of the greatest satisfactions and at the same 
time one of the greatest challenges for Starlink. 

Most astronomers are now faced with ever-increasing 
data acquisition rates as telescopes and satellite obser-
vatories produce more and more sophisticated and com-
plex data streams. The need for getting together, to 
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avoid wasteful duplication of software effort and incom-
patible computer hardware, has never been greater than 
now. The active participation of you, the Starlink user, 
is vital. Starlink is organised and devolved into geo-
graphical catchment areas: I would like to urge all Star-
link users to make their views known and to participate 
in our Local User Group open meetings held at each site, 
and indeed at the Area Management Committees. On 
the software side, the 8 national Special Interest Groups 
are coordinating software development and are awaiting 
your input and advice (and offers of help!). I am sure 
this new Starlink Bulletin magazine will provide a fur-
ther bridge between the Starlink staff and users, and 
we all eagerly await reading your contributions, be they 
serious or humorous articles, scientific results obtained 
using Starlink resources, or  complaints! 
Gordon  Starlink Project Scientist, RAL 

RLVADr.GEB,  

Software news 

The Starlink software collection (SSC) has been re-
organised so that large packages are installed as 'Associ-
ated Items' and the rest are part of the [STARLINK] or 
[STARHOLD] directories. Exceptions to this are ASPIC 
and ADAM which are still regarded as of central impor-
tance and hence despite their large size are retained in 
[STARLINK]. The main reason for the reorganisation 
is to accommodate the ever-increasing size of the soft-
ware collection by making it easier for sites to install 
just those items they require. Each Starlink node will 
install [STARLINK] and [STARHOLD], which will be 
constrained to a manageable size, and in addition an ap-
propriate local selection of Associated Items. However 
every Starlink node is required to have readily available 
on magnetic tape the complete SSC, fully updated at all 
times. 

In the last four years there have been about 250 
software releases which  many new items. There 
are now 62 items with sizes ranging from 3 blocks to 
44000 blocks. The total SSC now includes well over half 
a million lines of source code. The current SSC items 
are described briefly in Starlink User Note 1, (SUN/1). 
The following are the most significant items added in 
the last few years: 

® D a t a Reduct ion Packages — ADAM, KAPPA, 
ASTERIX,  FIGARO, GASP, IRAS 

• Uti l i t ies — COCO, LIBMAINT, LZCMP, REXEC, 
RV, SCAR,   TPOINT, TPU 

• Subroutine Libraries — GKS, SGS, NCAR, 
MONGO, SLALIB 

Documentation news 

All the Starlink classified documentation (Starlink 
User Notes, Starlink General Papers, Starlink System 
Notes) has been revised in the last two years and par-
ticular attention has been given to uniformity of presen-
tation. The old standard is for the original document 
to be stored as a Runoff file and for hard copy to be 
produced  a Sanders printer. However in the last six 
months, many documents have been reissued in a form 
based on the  system and laser printers. This has 
improved the presentation standard but has made docu-
ments more difficult to look at on a terminal or printer. 
Multiple copies of  documents are distributed to 
Site Managers and users should obtain their own copies 
from their manager (see also page  

A new version of the Starlink User Guide has re-
cently been prepared. The information it contains has 
been incorporated in the standard HELP system at Star-
link nodes. To access it, type 

$ HELP STARLINK 

Efforts are being made to improve the accessibility 
and ease of use of Starlink documents. In particular, it 
is planned to publish a new series of documents called 
Starlink Guides and modelled on the ones produced at 
the RGO Starlink node. These are intended to help a 
user gain a basic proficiency in the use of a complex 
software item as quickly as possible. The first Guide 
(on ASPIC) should be available soon. 

There are currently more than a hundred classified 
 notes and papers available. These are in-

dexed in file DOCSDIR:DOCS.LIS. 
Mike Lawden, Starlink Software Librarian, RAL 

RLVADr.STAR,  
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Starlink network MAIL addresses 

Have you ever been told "You can mail me at . . . " 
and then found that the mail system will have nothing 
to do with the address you have been given? Here is how 
to avoid inflicting this distressing experience on others. 
First you need to know the NRS name of your system 
(NRS stands for the Name Registration Scheme used by 
the UK JANET network). Your NRS name is the one 
that starts UK.AC. Your address is then: 

username@NRS-name 
What you actually type to send mail (via the POST 

utility on a VAX running VMS) is of course: 
 
The form with the @ sign is the "standard" way 

of quoting an address and can be easily translated to 
the actual form needed on any particular operating sys-
tem. This address will be recognized by any system on 
JANET provided that the name has indeed been regis-
tered! If it hasn't, then lean on your site manager to 
get your system registered. This address will even be 
recognized by some systems on EARN, BITNET and 
ARPAnet. 

What about those friendly DECnet node names 
that have been around for so long? They don't mean 
a thing outside Starlink's DECnet, so don't give your 
DECnet address to anyone unless you are sure that they 
are going to use it from another Starlink node. 

More on the mysteries of networking can be found 
in SUN/36, including lists of DECnet and NRS names 
for Starlink nodes. 
Dave Terrett, Starlink, RAL 

RLVADr.DLT,  

ADAM 

The UK astronomical community is developing a 
software environment called ADAM for use in both data 
acquisition (at LPO,  JCMT and AAO) and 
for data analysis (notably on Starlink; also for the UK 
ROSAT data analysis). 

ADAM was originally conceived at  as a so-
lution to the software problem of controlling telescopes 
and instruments and monitoring data acquisition, and 
was implemented for the LPO  computers. 
ROE adopted the principles of ADAM for the UKIRT 
and JCMT telescopes on Hawaii and rewrote the sys-
tem for use on  incorporating the hierarchi-
cal data and graphics systems from the Starlink Soft-
ware Environment (SSE) and using the SSE parameter 
system specification. Subsequently other groups became 
involved in the development of ADAM (in particular the 
AAO), and  recognizing the high degree  cora-
patability between ADAM and the earlier implementa-
tion of the SSE, made the decision to use ADAM as the 
environment for interactive data reduction and analysis. 

ADAM has been available on Starlink for a consid-
erable time now. Its role so far has been to allow soft-
ware to be developed and to allow interested users to 
try it out, but together with the KAPPA suite of appli-
cations (based on the principal ASPIC applications) its 
practical importance in data analysis is growing. For ex-
ample the KAPPA applications, because they use GKS, 
are currently the only programs capable of displaying 
images on the new Digisolve Ikon image displays. In 
time it is expected that ADAM-based suites of applica-
tions will supersede existing packages such as ASPIC, 

 etc, and the benefits of common parameter, 
data and command language systems will become ap-
parent. 

In order to safeguard the future of ADAM a Steer-
ing Committee was set up, following an exchange of cor-
respondence between the ROE, RGO and RAL (ASR) 
directors, and met for the first time at ROE on 5 De-
cember 1986. Its terms of reference are as follows: 

(1) Ensure that ADAM can meet all reasonable de-
mands placed upon it by astronomers. 

(2) Oversee the specification, development, testing, 
maintenance and documentation of ADAM. 

(3) Authorise improvements/changes to ADAM. 

(4) Monitor the adequacy of software support. 

(5) Represent all those actively involved with ADAM. 

(6) Advise users and potential users of ADAM. 

It is an important corollary of (4) that institutions, 
and not individuals, are responsible for software sup-
port. 

The committee is large (in effect a  rather than 
the management committee originally mooted) and will 
not be able to meet frequently. Most discussions will 
therefore be through electronic MAIL. This is being 
ordinated by D.L.Terrett and P.T.Wallace and centres 
on a special Starlink account RLVAD::ADAMSC. Any-
one — from ordinary users to members of the Steering 
Committee — can make suggestions to the Committee 
by sending MAIL to this account. In addition, agreed 
communiques from the ADAM Steering Committee will 
be promulgated through the NEWS system at each Star-
link site. 

SUN/94 gives an introduction to using ADAM on 
Starlink. Bug reports for ADAM on Starlink machines 
should be sent to RLVAD::STAR. At the observatories 
bugs should be reported through the local software sup-
port arrangements. 
Alan Chipperfield, Pat Wallace, Starlink, RAL 

RLVAD::AJC,PTW, AJC,PTW@UK.AC.RL.STAR 
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KAPPA — son of ASPIC 

ASPIC was created to serve a pressing need for 
image-processing software during the early days of Star-
link. Subsequently it mushroomed and many specialised 
packages were added. ASPIC has been widely used and 
has lasted well, despite its lack of support in recent years 
and the many deficiencies of the Interim Environment 
and the ASPIC code itself. The arrival of ADAM offers 
an opportunity to improve, co-ordinate and rationalise 
Starlink's applications software. 

Starlink envisages a kernel of general-purpose soft-
ware that all users of the Starlink software collection 
will require, and many associated or specialised items 
which would be optional. The kernel will include the 
environment, ADAM; libraries like GKS, HDS, and 
also general-purpose applications. To this end KAPPA 
(Kernel Application Package) is being developed. A 
preliminary version was released in November 1986; it 
lacks much of the intended functionality and the image-
display routines leave something to be desired. Further 

details can be found in SUN/95. The following func-
tionality awaits implementation: 

• a graphics database 

• standard data structures and processing of ancillary 
information 

• history 

• processing data types other than REAL via generic 
routines 

• an improved help system 

• incorporating the Image-Display Interface  

KAPPA is a data-exploration tool. It will also 
provide templates for the writers of specialist packages 
(e.g. stellar and galaxy photometry, Taurus-data reduc-
tion). Additionally, programmers can use KAPPA ap-
plications nakedly or KAPPA algorithmic subroutines 
in their packages and so avoid duplication of code. 
Malcolm Currie, Starlink, RAL 

RLVAD::CUR,  
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Great observatory computing centres of 
the world — No. 1 in a short series 

Australia is, of course, more than just the place 
where MI5 agents retire to write their memoirs in conge-
nial surroundings, or where failed American yachtsmen 
and British cricket teams come to redeem themselves. 
It is also the place where far-flung Starlink software ap-
pears when flinged the furthest. The AAO runs an ap-
proximation to two Starlink sites: one at the telescope 
itself, at Coonabarabran, where a VAX 11/780 has lived 
for some time now on the aluminising floor, and one in 
the sunny Sydney suburb of Epping (even the name cho-
sen to make the visiting Pom feel at home), where an 
almost identical 11/780 can be found. 

Strictly, neither of these are Starlink nodes. How-
ever, the AAO tries to keep up to date with its Star-
link software and the visiting UK user should find that 
we manage to hit the mark almost well enough; things 
will feel familiar enough that it is irritating that they 
aren't exactly the same, just like moving to another real 
Starlink node back in Britain. Your SGS program that 
doesn't work in the UK should fail in just the same way 
out here, and you will find it just as difficult to get access 
to an ARGS in Sydney as it was at RGO. We get reg-
ular updates to Starlink software, but with the obvious 
difference that it costs much more to network something 
from RAL to Sydney than it does from RAL to UCL, so 
we have to rely more on tape for larger changes. Also, 
operating at a distance means that we are not in as close 
contact with other Starlink sites as are UK  and so 
occasionally we lose track of what a Starlink node 'feels' 
like. A simple example is the NEWS system, which we 
only adopted recently after one of us had actually seen 
it in action when on a visit back home. However, you 
will find that the Epping VAX is running a later ver-
sion of Figaro than the one released through Starlink, 
since this is where its home is now. The Coona VAX is 
often somewhere behind Starlink in its Figaro version, 
but that is never intentional. 

Our VAXes are not purely data-reduction ma-
chines, which has some effect on the way they run. Any-
one using the Epping VAX while CCD readout programs 
are being tested will realise what a high-priority 
time memory-consuming data acquisition process can 
do to the response of a VAX. Slowly, we are moving 
our data acquisition programs from the familiar Inter-
datas (a measure of whose age is that the company that 
made them has changed its  in the time that 
we have had them — how many people realise that In-
terdata are now Concurrent Computer?) over to the 
VAX. Our VAXes will eventually run ADAM in its 
blown data acquisition guise, although by then they will 
also have a number of microprocessors (if one can call a 
68020 system with 8 Mbytes of memory a microproces-
sor) standing by to help with the tricky real-time stuff. 

So, if you get time at the AAT, do look in at Epping 
on your way out. You can always justify it by the data 
reduction you'll be able to do, and if you're prepared to 

work nights you'll not only avoid loading the machines 
during the day, you'll also be able to spend the day on 
the beach, which was the real reason you  for 
time in the first place, wasn't it? 
Keith Shortridge, Epping, Sydney 

  

Solar Spectra at IUE dispersion 

Over the past few years, Gordon Bromage and I, 
together with Arthur Kingston and Philip Dufton at 
QUB, have been working on IUE spectra of flare (dMe) 
stars, taken during a number of shifts spread over 
83. Results for a large flare that occurred during two 
SWP exposures on the dMe star AT Microscopii were 
published recently (Bromage et   220, 1021, 
1986). In that paper, we compared the  
AT Mic flare spectra with Skylab solar flare spectra, 
digitised at RAL from the atlas published by L. Co-
hen (NASA   The Skylab spec-
tra were taken with the NRL slit spectrograph (exper-
iment S082B) and cover the range 1175-1950 A; they 
were recorded photographically, but Cohen's atlas gives 
densitometer tracings converted to an intensity scale; 
(factors are provided to convert to absolute intensities). 
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Example of smoothed Skylab solar flare spectrum 
(broken line) compared with an IUE spectrum of 
a flare star (AT Mic) in a flaring state. 

We hope to make the solar spectra available to the 
Starlink community for comparison with IUE spectra. 
This still hasn't been done because we've been so busy, 
but this note is to let everyone know we plan to do 
something eventually. Our plan is to have data files 
containing Skylab spectra of two or three solar fea-
tures (e.g. flare, active region, quiet sun) at the full 
Skylab resolution  À) and the same spectra with 
resolution degraded to that of the SWP camera on IUE 
in low-resolution mode (roughly Gaussian profiles with 

 5Â). Preliminary versions of these data files 
exist, so interested readers are welcome to contact me. 
Ken Phillips, RAL 
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 got this  

'I've got this tape' 

'Oh no, not another one' I think to myself as some-
one breezes into my office with this seemingly innocuous 
greeting. This is just about the worst thing you can say 
to your local friendly Starlink manager. If you like hor-
ror stories then read on. 

'I've got this tape' all too often means that the 
owner of the tape is not exactly sure what is on the 
tape, and certainly has no idea what the block size or 
record length of the data is, and may not even know 
what computer it was written on. Of course the tape has 
been sent to the proud owner from sufficiently far away 
that it is not trivial to find out these boring little details 
by asking the person who wrote the tape (and who did 
not write the details indelibly on the tape). When asked 
what is on the tape, the proud owner may respond that 
it is a BACKUP tape containing some data and/or pro-
grams, in which case they get full marks. Trouble is, 
the only time this actually happened, we read the tape 
perfectly — only to discover that the instructions on 
how to use the programs were not included on the tape. 
More often the person is less sure exactly what is on the 
tape, or perhaps what he tells you is just plain wrong. 
The following incidents all really happened, although 
the names have been erased to protect the guilty. 

One tape I was given could not be easily read, even 
though 'it just contains some text data files'. After much 
poking about with the Starlink tape analysis routines, 
it turned out that the  data files writ-
ten on a Prime using SAVE (the Prime equivalent of 
BACKUP), and that the Prime manual says 'such tapes 
will not be readable on a non Prime computer'. Another 
goody was the case of a tape where there was no problem 
at all in reading the data files. In this case the trouble 
was that the owner wanted the names of the files as 
well and he had written the tape in such a way that the 
names were never written to the tape. 'The impossible 
we do immediately, but miracles take a bit longer' — 
in this case, about two weeks to go down to RAL and 
write the tape again. 

The next best problem is when someone arrives say-
ing 'I've got this FITS tape'. This is much better. Just 
read it with the FITS read programs in your favourite 
data reduction package. Well it's not always that sim-
ple. The first 'not quite FITS tape' that I came across 
drove me crazy as the FITS reader insisted that it was 
'not a simple FITS tape', yet the first line in the header 
said 'SIMPLE = T ' (i.e. true). It turned out that the 
T was in the comments field, so the FITS reader read it 
as SIMPLE = F (i.e. false). Of course, the other items 
in the header also had the same trouble, and the only 
fix was to read the tape block by block, modify the first 
block of each file and write it out to another tape so that 
it could be read in again with the FITS reader. Too bad 
that EDT does not work on tapes. A few months later 

another tape arrived from the same source. No prob-
lem. I had kept the program I read the previous tape 
with. Unfortunately, the person who wrote the tape had 
'improved' his 'not quite FITS' writer so that the axes 
were now mixed up. Back to editing the program. 

My vote for the classic 'not quite FITS' tapes are 
those that we get from La Palma. They really are very 
nearly FITS, but if you have images with more than 
32767 counts in a pixel, then the pixel values go nega-
tive when read with the standard FITS readers. I dis-
covered this on a flat field that I had exposed with the 
intention of getting about 30000 counts in each pixel. 
Well I actually got  32000, which is awfully close 
to the magic 32767. The flat field looked like it had got 
measles. 

Enough of this catalogue of disasters; what can be 
done about it? If you are writing data to a tape, there 
are two distinct situations to consider. You either want 
to read the tape on a VAX (possibly the one that you 
wrote it on), or you want to read it on a different com-
puter. If you want to read the tape on a VAX, you 
should always use the BACKUP utility. This copies all 
of the information on a file to the tape, and writes it in 
a redundant way on the tape, so that it is even possible 
to recover data from bad tapes. In fact BACKUP is so 
complete in what it saves about a file that if I were to 
write some of your files to tape using BACKUP, delete 
the files, and then restore the files from tape, you could 
not  that I had done this; the files are put back per-
fectly. On the other hand, if you are taking the tape to 
a computer that is not a VAX then you should definitely 
not use BACKUP (remember the Prime SAVE tape?). 
A labelled tape written with COPY should be readable 
on most computers, but to be on the safe side, write text 
files on an unlabelled tape with fixed  records and 
blocks (card image tapes, to those of you old enough to 
remember cards). Any computer can read those tapes. 
For images and spectra, you could do far worse than to 
write a FITS tape. The Starlink FITS writer programs 
do conform to the standard; just hope that the reader 
at the other end does. Whenever you write a tape to 
take a tape to a computer that is not your own, make 
sure that you know exactly how it was written. It really 
is worth having this information; it can save hours of 
frustration, days even. 

Still, with enough effort, almost any tape can be 
read. And just to prove it, someone has just walked 
into my office and muttered the dreaded words, 'I've 
got this tape' . 
Peter Allan, Starlink Site Manager, 

Manchester University. 
  



  news 2-D  news 

The purpose of the Starlink Special Interest Groups 
(SIGs) is to provide a forum at which the software re-
quirements of various groups of astronomers can be dis-
cussed and priorities for software development can be 
determined (cf.  Eight SIGs exist at present, 
namely the Spectroscopic, IUE, HST, IRAS, 2-D,  
Radio and Database SIGs, and reports from four of them 
follow. All except the HST SIG now have an associ-
ated applications programmer who will endeavour to ful-
fil what the SIGs identify as the most pressing software 
needs. 

A list of members of each SIG is maintained 
line on Starlink VAXes in the file  
and all the SIG programmers are included in the file 

 in the same directory. — Ed. 

> 

HST SIG news 

The Hubble Space Telescope (HST) SIG was formed 
in August 1986. Our aim is to see that the needs of the 
UK community likely to be using HST data are pro-
vided through Starlink. It was generally felt that, un-
til the large delays resulting from Challenger, the data 
analysis facilities available here would have been sorely 
stretched by HST requirements. With launch now un-
likely before the beginning of 1989 at the earliest, we 
have the opportunity to see that UK astronomers do 
have access to adequate data-processing resources and 
are able to benefit from the very large HST data-bank 
that will accumulate. 

We hope that a data facility (including  VAX 
and optical disc) will be established at RAL which will 
make HST data accessible via Starlink to all UK as-
tronomers who are interested. Additionally, the Cardiff 
group have recently brought their new Starlink associ-
ated  VAX on-line, running HST software. Bob 
Thomson is currently working on implementing various 
HST software items that have been developed in Munich 
and Baltimore. In the future, Starlink hopes to have fur-
ther programmer/astronomer posts with effort available 

 HST software and de-archiving co-ordination tasks. 

 am anxious that all those who are interested in 
 HST have the opportunity to contribute to the 

SIG. We have a fairly good geographical spread in the 
SIG and so I hope that most astronomers have access 
to a SIG member who can represent their views. Also I 
am always pleased to hear directly from those who have 
views on the overall problem of how to handle HST data 
in the UK. 
Phil Charles, Oxford University (now at La Palma) 

RLVADr.PAC, PAC@UK.AC.RL.STAR 

The appointment of Nick Eaton, to act as SIG 
programmer at Durham, together with complementary 
work being done at RAL by Malcolm Currie, means that 
the 2D SIG can now plan ahead with modest expecta-
tions of responding to users' software needs in the area 
of 2D image processing. The  main concern is to 
replace the ASPIC package, since this has fallen into 
disrepair and it is no longer practical to maintain it. 

Malcolm Currie has released a demonstration ver-
sion of a new collection of applications (KAPPA), which 
is intended to form the basis of an ASPIC replacement. 
KAPPA runs under ADAM and incorporates some of 
the more popular ASPIC functions, but these have un-
dergone several stages of refinement and are now much 
improved. We hope that KAPPA can eventually form 
the standard on which new image processing software 
will be based. Nevertheless, at present KAPPA is still 
something of a pilot project, since further refinements 
will inevitably be needed to prevent some of the design 
errors which plagued ASPIC from being unwittingly in-
corporated. Current activity is centred on definition of 
the standard data structures which KAPPA and other 
Starlink applications will process. 

The SIG is very keen that users of image processing 
software should voice their opinions on KAPPA at this 
vital stage. Although its facilities may be limited at 
present, a small amount of time spent trying KAPPA 
and reporting your impressions would be of immense 
value to the people who are developing the software. 
Only by making your opinions known can you ensure 
that the final product meets your needs. (Please MAIL 
your comments on KAPPA to RLVAD::CUR or DU-
 

In Durham, Nick Eaton is attempting to bring order 
to the chaotic collection of Starlink routines for aperture 
and stellar photometry. He has undertaken a survey of 
users' preferences in this area and is currently complet-
ing a review of the routines available both inside and 
outside ASPIC (involving an assessment of their accu-
racy, efficiency and ease of use). As a result of this, a 
brief specification for a new Starlink aperture photom-
etry package has been drawn up. We also hope, before 
long, to decide on how to support stellar photometry 
within the ADAM environment. 

If you use photometry routines of any kind and have 
not yet contributed your views, then Nick will be keen to 
hear from you; particularly if you have routines or ideas 
of your own which may not be well known. A report 
describing the findings so far is also available on request 
(MAIL to DUVAD::NE). 
Rodney Warren-Smith, Durham University 
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Database SIG — uses of database software Starlink Database Software 

This note provides some general background infor-
mation which may help potential users to evaluate the 
relevance of the database software to their computing 
needs. 

T y p e s of As t ronomica l D a t a 
For many purposes it is convenient to divide astro-

nomical data into two general categories, although there 
are sizeable areas of overlap between the two. 

1) Data arrays. These are datasets typically stored 
as one, two or three dimensional arrays with asso-
ciated header information. Examples are spectra, 
CCD images and TAURUS data cubes. The soft-
ware for handling them can be categorised as image 
display and image processing. COSMOS and APM 
mapping data can be seen as special cases of this 
type of data. 

2) Tabu la r d a t a . This concerns datasets which are 
best represented as tables. Examples are 'tra-
ditional' astronomical catalogues, catalogues pro-
duced by satellites (e.g. IRAS), tables of photom-
etry (e.g. COSMOS  and catalogues pointing 
to other sorts of data (e.g. to  access to a tele-
scope archive). The software for handling this sort 
of data can be described as 'relational database' 
software and includes the ability to perform opera-
tions such as selecting entries from a catalogue on 
the basis of various criteria, performing arithmetic 
on the 'columns' of a table, and producing scatter-

 of one column against another. 

Re la t ionsh ip b e t w e e n A r r a y a n d Table Handl ing 
It may be useful to give astronomical examples of 

combinations of array and table handling. 
1) P h o t o m e t r y . Suppose one has a 2-D image of a 

star field. One might perform various image pro-
cessing operations and then do stellar photometry 
on the stars in the image. The output is a table. 
Similarly, performing aperture photometry at the 
telescope produces a table. Subsequent photomet-
ric calibration and display can be seen as database 
operations. 

2) Spect roscopy. The original data may be 2-D im-
ages. Image processing has to be applied, followed 
by extraction of the spectra and wavelength calibra-
tion. Subsequent measurements made on the spec-
tra generally produce a table — e.g. measurements 
on lines, radial velocities. 

3) Small spec t r a . In the case of spectra of 'small' 
size, such as objective prism spectra or some satel-
lite spectra, it can  sense to store the spectra 
themselves in a table. The technical requirement is 
that all the spectra in the dataset should contain 
the same number of pixels. It then becomes easier 
to select some subset group of spectra and display 
or process them. 

A package of programs called SCAR is available 
on Starlink for handling tabular data. Furthermore, a 
sizeable number of catalogues are available on-line in a 
form which can be accessed using SCAR. These include 
the IRAS database as well as 'traditional' catalogues 
such as the Bright Star Catalogue. 

The SCAR package was originally written by Jon 
Fairclough at RAL as part of the  project. Sup-
port of SCAR is still available from IPMAF via RL-
VAD::BCS. It is described in SUN/70. 

The SCAR programs all access the catalogues via 
a subroutine interface called ADC, which is designed to 
enable new programs to be added as required. 

New programs, more orientated towards general ta-
ble handling, are being developed at Edinburgh. For fur-
ther information, contact Sandy Leggett (REVAD::SKL), 
who is the Starlink database contract programmer. 
Dennis Kelly, ROE, 

REVAD..BDK, BDK@UK.AC.ROE.STAR 

 SIG news 

The IRAS Post Mission  Facility (IPMAF) 
at RAL has a complete set of the published IRAS data. 
These consist of: 

• The IRAS Point Source (version 2), Serendipitous 
Survey, Comet and Asteroid, and Small Structure 
catalogues. 

• The Sky Plates and Galactic Plane images derived 
from all three IRAS sky coverages. 

• The Atlas of Low Resolution Spectra. 

• The Survey Array and Chopped Photometric Chan-
nel Additional Observations. 

In addition we have a copy of the complete set 
of Calibrated Raw Detector Data (CRDD) from which 
the processed products were derived. Anybody wish-
ing to know more about these products, or the soft-
ware currently available on Starlink to access and anal-
yse them, should contact Brian Stewart (RLVAD::BCS) 
or Phil Richards (RLVAD::PJR). (See also SUNs/60, 
80-82, and 91.) 

If you have any suggestions relating to IRAS data 
or software, please contact the IRAS SIG chairman, Jim 
Emerson (RLVAD::JPE), or your local SIG representa-
tive. 
Brian Stewart, RAL 

RLVADr.BCS, BCS@UK.AC.RL.STAR 
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FIGARO corner A database of supernova photometry 

Many of the 'tricks' that turn out to be useful in 
FIGARO involve manipulating the various bits of the 
data 'by hand', using commands like LET (particularly 
useful) and EXAM. Purists will, of course, have none of 
this; well, let them work out other solutions. A couple 
of recent examples: 

 I have some scrunched data, but can't re-
member what the wavelength increment is. How 
can I find out ? 

A. Use "EXAM file.X.DATA MAXPREC". This 
will give you the wavelength values for the first few 
data elements, and you can then just subtract the first 
two. The MAXPREC keyword, normally hidden, forces 
EXAM to use maximum precision for the values. You 
might find it more accurate to get the wavelength value 
for the last element using "EXAM file.X.DATAfn] MAX-
PREC" where n is the number of elements, and then 
work it out from the first and last wavelengths. More 
likely, once you see roughly what the result is, you'll 
remember the value you used. 

 I'm trying to use ABLINE just to get a 
continuum fit, but my dataset doesn't have a .X 
structure and so ABLINE refuses even to touch 
it. How can I force it ? 

A. You can use the  command to give your 
dataset a quite phoney wavelength structure. That will 
make ABLINE accept it, and it won't matter that you 
made up the numbers so long as all you do is fit a con-
tinuum. I suppose what you'd really like is a separate 
continuum fitting function, isn't it? Well, you never 
know . . . 

And, on another topic entirely: 

Q. FIGARO seems to be gett ing its parame-
ter values stuck. For instance, my default value 
for I M A G E seems to be stuck as ' G A R B A G E ' 
and while I can override it , I can't change it. 
What's going on? 

A. It's thought that this is due to the VARS.DST 
file (used to hold the parameter values, and usually in 
your login directory) getting subtly corrupted, probably 
as a result of a program not  down properly after 

 or a crash. FIGARO 2.3 is believed to have 
fixed the problem, but will still show it unless you delete 
your corrupt VARS.DST file and let it create a new one. 
In general, if you are getting funny effects with FIGARO 
parameters, deleting the VARS.DST file is often a good 
thing to try first. 
Keith Shortridge, Epping, Sydney 

  

The recent supernova in the Large Magellanic Cloud 
(unorthodox though it may seem to be) has sparked at 
least a temporary outburst of interest in these important 
objects. From perusal of all the  AU circulars, although 
it is clear that some 'observatories' responded well to 
the LMC challenge with reasonable target of opportu-
nity programmes, one suspects that the astronomical 
'community' was once more caught with its collective 
pants down. 

Well, not to worry, since a new source of supernova 
'food for thought' will soon be available on-line to Star-
link users. On and off for some years, a team from RAL 
and RGO have been compiling a database of supernova 
photometry — visual, photographic and photoelectric 
(optical region) — of all authenticated events  
1885 (S Andromeda; see illustration below) and the end 
of 1985. 
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Data for the earliest and most recent years are still 
being added and it is hoped to have the remaining ma-
terial for this 'century of supernovae' entered by early 
1988, at which time a formal SUN will be issued detail-
ing the approved way to proceed. Additionally a bibli-
ography based on the Warsaw catalogues will be avail-
able in which numbered references from the photometry 
database can be located. 

So if you have been turned on by the glamour 
of  why not take a look at the light curves 
of some real supernovae! (If you're interested contact 
Bruce Patchett, John Sherman or myself at RAL.) 
Dave Stickland, RAL 

RLVADr.DS, DS@UK.AC.RL.STAR 
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WARNING from Starlink management . . . most of the following article could seriously damage your 
programming health. The real Starlink programming standards are in S G P / 1 6 . Recently revised, 
updated and re-released, SGP/16 is a mine of valuable professional advice to programmers , and is 
recommended reading for all potential contributors to the Starlink software collection. 

N O T ! the Starlink programming standards 

P r o l o g u e  is time that those who have enjoyed 
the growth of FORTRAN from a crude, unreliable stac-
cato of limited scope and bedevilled with having to add 
up character field widths and putting up with SAYING 
EVERYTHING IN CAPITALS into the flexible, suave 
and debonair Proper Meta-Language of today, capable 
of clear linguistic communication and fast, precise, wide-
ranging logic and used the world over by the  
brainiest boffins (constricted now only by the quaint 
column field width) arose to combat the  
ace of the Sensible Computer Language 
ten in a boring anorak or a depressing suit, 
have a mish-mash of ALGOL- and UNIX-like disadvan-
tages boring into its heart like a  
until the whole thing became yet   and 
embarrassing white elephant... 

 the consequences of  error  
be graceful. Code should be   
All FORTRAN should be   
for the contents of strings.  and blank lines 
are tiresome and not  except possibly at 
the beginning of a   
should just be   
should be  except  IF 0 , 
DO, ASSIGN etc. Long     
full  width and   of 
continuation symbols (hopefully, the  
tion will disappear soon). Code  ed at  
owing to continuation onto the   
on that space being seen at the end of the preceding 
line. Inaccessible code is    of an em-
barrassing mistake  berectified  
Bad code is written by somebody else.  

N a m e s 
and function 
with I, J ,K, 
should  
and array  
out! they  

or 

- All int 

N.  
be prefixed with  

ariable, array 
s) should begin 
function names 

Character variable 
 should 

 
  begin with C (watch 

 some manufacturers). 

O p e r a t i o n s - - Thoughtless truncations and mixed 
mode arithmetic are forbidden as hallmarks of an am-
ateur thinker! Optimisation should be done insofar as 
possible, especially the avoidance of repeated evalua-
tions of the same expression. All variables must be set 
before being read. Variables should not be set if they 
will not be used before exit. It is wasteful to set a vari-
able if its value is definitely to be used only once. No 
local variable can be assumed to remain unchanged af-
ter exit from its segment, and will need to be re-set 
before being re-read. Local variables should be re-used 

wherever possible. There is no point in testing for equal-
ities between real variables. COMMON blocks should 
normally match, even if only partly used in a segment. 
Dummy array dimensions should not merely be called 
(1) in the anticipation that a  actually ma-
terialise. EQUIVALENCE 
be avoided in favour of  
should be used only when 
a DO loop. A DO loop  
times should be  
must have three  destination 

 
 

tities should 
NTINUE 
he end of 

ted 'zero' 
anched IF 

. The IF . . . 

 
 

 
 

THEN . . .   and DO (WHILE) . . . 
ENDDO constructs, ring as  do great voids of 
blank space in   are very tiresome 

nd should   nothing whatsoever 
  it is  completely explicit. 

 — all files should be opened 
by  routines/ Program execution should be 

ed   routine. All segments ex-
aster  contain one RETURN, although 

 calls are permissible (with explana-
tion).  input should usually be minimised to 
avoid  Jobspace variables etc etc can be sent 

 with a user-library routine. Input 
be flexible, free-format wherever possible, and* 

tolerant of minor errors at least. It should be checked 
or validity. Character instructions should not normally 
e case-sensitive. Output should be minimal, precise, 

well-formatted and grammatical. Kindergarten capi-
tals, superfluous spaces, nonsignificant digits, numbers 
imperfectly registered within text and multiple rows of 
asterisks, blank lines etc are particularly naff. Page 
throws should normally be avoided. Output tables 
should have column headings and a blank line after ev-
ery five printed. A brief confirmation of 'Completed' or 
'Abandoned' should appear at the end of output. Re-
member what is happening to the world's rain forests. 
Finally — it is unacceptable to discuss programming in 
the presence of lay persons in case their suspicions are 
confirmed. 

Epi logue — naturally one or two mirior difficulties 
might arise over support for the program; but a policy of 
keeping the author on a permanent retainer whilst the 
program was still needed, and insuring her/his life for 
enough to pay for a complete replacement if the Reaper 
came, would ensure that (provided the individual was of 
sound mind and the task to be solved was actually pos-
sible) an agreeable balance could, on average, be struck 
between development, indestructibility and renewal. It 
is fortunate that this is not addressed to the hard-headed 
types who practise COBOL. 
Jon Godwin, Oxford University 

RLVADr.JG,  
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IUE low-dispersion spectra archive 

A system has been developed for the expectant Eu-
ropean astronomical community which will allow any 
scientist to help himself interactively to certain low dis-
persion spectra taken by IUE (International Ultravio-
let Explorer) and extracted by the latest version of the 
IUE project's Standard Image Processing System 

 These spectra will comprise the Uniform Low 
Dispersion Archive (ULDA) and will be accessible via 
the ULDA Software Support package (USSP). Amongst 
other things, this package will enable the astronomer to 
search for and select those IUESIPS low-dispersion spec-
tra which he wants to downlink to his own computer for 
subsequent manipulation. 

The proposed system will be available all over Eu-
rope and includes the following attractions: 

Data Transfer — the user will downlink or copy 
those spectra he has selected directly to his own com-
puter using intercomputer links; hence the time required 
to actually get your hands on the extracted-spectrum 
data is reduced to minutes. (You can also downlink ad-
ditional information such as the result of a search and 
examine this at your leisure prior to selecting spectra 
for transfer.) 

Data Format — the data you may chose from 
will be, in the first instance, some 25,000 uniform low 
dispersion spectra and ancillary data, totalling 2 K bytes 
per spectrum, i.e. 

• A small header. 

• The spectral points (absolutely calibrated and cor-
rected for observation time where possible). 

• Error flags, called epsilons for some dark reason. 

Brief system overview 

The system's software is distributed over three 
types of computing centre, namely:— 

The Principal Centre — responsible for generat-
ing the ULDA and for a variety of  actions. 
This will be  PA in the first instance. 

National Centres — one centre per country, serv-
ing that country's astronomical community. By having 
many national centres we get the following benefits: 

• Data transmission costs are kept to a minimum by 
avoiding exorbitant international telephone charges. 

• The system can be allowed to grow to embrace large 
numbers of countries without degrading an individ-
ual country's mean response time. Furthermore the 
software at a national centre can be tailored to meet 
the country's own network and needs. 

• Each national centre comes armed with a friendly 
USSP manager eager to help you with any difficul-
ties you may encounter. 

Individual Inst i tutes — where the end users 
lurk. These may require a small bit of software to trans-
form the data transmitted from a national centre into a 
form palatable to the user's image processing system. 

Ease of use — Considerable thought has gone into 
trying to make the system as easy to use as possible 
and, perhaps more important, easy to pick up. This 
is all the more crucial since we are talking of what is 
basically a retrieval system, hence will probably be used 
infrequently by any one individual, which in turn implies 
one will have plenty of time between uses of the USSP to 
forget how to drive it. The basic strategy adopted is to 
prompt the user for what he can do next at every stage 
in his session. HELP will be provided but will be small 
in size, the idea being that any reasonably intelligent 
user will be able to follow his nose. 

Conclusion 
At the risk of labouring a point, the USSP (ULDA 

Software Support Package) will come close to putting 
a large number of spectra on-line to a multiplicity of 
users and as such is surely a precursor to systems which 
will dramatically increase the availability of astronomi-
cal data from a variety of observatories in the future. 
Cornelius Driessen, ESA, VILSPA, Madrid 

RLVADr.VILSPA, VILSPA@UK.AC.RL.STAR 
RAL Starlink is the ULDA National Centre for the 

UK and Starlink has contributed some software effort to 
the USSP enterprise. The ULDA with the USSP will be 
available on the Starlink database microVAX at RAL, 
on which a user service will begin early in 1988. Cur-
rently the ULDA includes only those IUE  
spectra taken before early  but the later data will be 
included as they becomes available.— Ed. 

Current UK IUE de-archiving facilities 
The new  facility  above is of course 

additional to the UK-wide de-archiving service run by 
the IUE project at RAL. The latter provides for all Star-
link users a fast, easy-to-use searching and de-archiving 
service for all IUE files. The overall turnaround is typ-
ically only 2-3 days in total, from the time the as-
tronomer logs in from his local terminal to begin his 
log-search, to his receiving his tape of de-archived im-
ages. This service includes RAW, PHOT, line-by-line 
and IUESIPS extracted spectra. Just log into the se-
cure 'captive account' IUE, (no password needed) on the 
RAL Starlink VAX and try out the facilities. See also 
SUN/58. Nearly all UK IUE users proceed from this 
stage to display or re-extract their spectra and analyse 
their data using the powerful and versatile IUEDR and 

 programs on Starlink (see SUN/37 and SUN/50 
respectively). The  facilities will also be 
made available on the new Starlink Database service ma-
chine, along with the star catalogues, IRAS catalogues, 
SCAR database software etc. 
Gordon Bromage, Starlink Project Scientist, RAL 

RLVADr.GEB, GEB@UK.AC.RL.STAR 

mailto:GEB@UK.AC.RL.STAR
mailto:VILSPA@UK.AC.RL.STAR


Recent developments at Jodrell Bank 

The computing requirements for the  of 
images from radio telescopes seem to increase exponen-
tially with time. In the early days single dish observa-
tions were easily analysed by hand or the equivalent of 
a pocket calculator from chart output. More sophisti-
cated systems grew up in the early 1970s — for example 

 devised by   — which enabled single 
dish surveys of all the sky to be processed. 

The advent of aperture synthesis using arrays of 
 (such as the Cambridge 1 mile and 5 km tele-

scopes) resulted in the data being collected in the 
Fourier transform of the map plane and a 2-D Fourier 
transform was required to produce the final map. This 
was initially comparatively easy as it was possible to 
almost completely fill the Fourier transform plane us-
ing these small arrays. In the 1980s larger, more 
sparsely filled arrays like the VLA  MERLIN 

 and tape recording  interferometry 
 km upwards) were developed which cannot possi-

bly hope to fully sample the entire Fourier plane. Fur-
thermore, unlike short baseline arrays, the phase of the 
radio waves is severely degraded by atmospheric and 
ionospheric effects. 

À range of techniques have been developed to over-
come these problems: deconvolution can be achieved by 
the CLEAN algorithm or by Maximum Entropy tech-
niques; and phase and amplitude errors are commonly 
corrected by an iterative process of Self Calibration. 
These processes all have high CPU requirements, and 
in order to efficiently map these data, we have used 
the Starlink VAX 780 since 1982 with an attached FPS 
model 5205 AP (Array Processor) purchased in 1983. 
The AP increased the apparent CPU power of the VAX 
by about a factor of 5. 

The VAX and AP has been the standard hardware 
system for reducing VLA, MERLIN and VLBI data at 
Jodrell Bank. This has proved very successful for mak-
ing detailed maps of strong Radio Galaxies and Quasars 
but did noticeably degrade the interactive image pro-
cessing capability of the VAX. The problem has been 
compounded more recently by attempts to map weak 
sources and sources at low frequencies. These data are 
frequently "confused" by the presence of sources outside 
the main field which can contribute flux to the map. To 
eliminate these extraneous sources entirely, it is neces-
sary to map a significant fraction of the primary beam 
of the instrument which may be of order a degree in ex- ' 
tent. Suitable software techniques were developed, but 
had such large CPU and disk storage requirements that 
it was increasingly difficult to use the VAX+AP for any-
thing else. A further problem arose in the increasing use 
of radio spectral line mapping capabilities of MERLIN 
and the VLA, which again required a large increase in 
computing facilities. 

In late 1985, the UGC invited bids for major equip-
ment enhancements for University departments and 

drell Bank applied for a device which would increase 
our computing power by about an order of magnitude 
and which would enable the potential of MERLIN to 
be more fully realised. Whilst awaiting a decision, a 
number of computer systems were assessed, and, while 
it would clearly have been desirable to continue with 
DEC from the software and Starlink aspects, it soon 
became apparent that only machines with vector pro-
cessing capabilities could provide the necessary increase 
in processing power. 

The obvious solution of a larger VAX and a more 
powerful AP would  had a number of disadvantages 
which we  already encountered in our existing con-
figuration: these include difficulties of programming an 
AP, the heavy  load on the VAX due to loading and 
unloading data to and from the AP and the difficulties 
of sharing such devices between multiple simultaneous 
users. Fortunately about this time a new breed of "Mini-
Supercomputers" became available. Tests showed that 
these would be better than equivalent cost VAX+AP 
configurations for our specific requirements. The UGC 
application was successful, and early in 1987 an "Alliant 

 (marketed by Apollo in the UK as the DSP9000) 
was purchased with an Apollo DN560 workstation in-
cluded as part of the deal. The FX/8 can have up to 
8 Computational Elements (ours has 4 at present) and 
uses a combination of vectorisation and concurrency to 
give a performance about 25% of a  Most of the 
VAX FORTRAN extensions are supported but the Al-
liant has, however, the disadvantage to committed VMS 
users of using the UNIX operating system. 

The FX/8 has been interfaced via Ethernet to 
the Starlink VAX 780 and work is well under way 
to remove many of the heavy number crunching jobs 
from the VAX. An increase in speed of about 12 over 
the VAX+AP has been achieved for the main OLAF 
based MERLIN mapping jobs, clearly demonstrating 
the power of the machine. At present the VLA mapping 
package (AIPS) exhibits a more modest gain but some 
recoding would improve this situation. The implemen-
tation of a complete mapping package, including effi-
cient data transfer to and from the VAX, and interactive 
image display on the workstation, requires considerable 
software effort. An integrated VAX/FX8/workstation 
mapping system should be available in a few months. 

A recent article in Computing sported an unfortu-
nate "VAX consigned to Black Hole" heading. Nothing 
could be further from the truth! Most of the image dis-
play and analysis will continue on the Starlink VAX and 
many other less-CPU-intensive users (e.g. pulsar analy-
sis, radio and optical spectral line reduction, etc.) will 
continue to use Starlink and will see direct benefits from 
a less grossly overloaded VAX system. 
Alan Pedlar & Brian Mcllwrath, Starlink Site Manager 
Jodrell Bank 
JBVAD::AP,BKM,  
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Starlink graphi 

The following article by Mark  Caughrean offers 
an opportunity to remind users of current Starlink rec-
ommendations in the area of graphics. The second arti-
cle, by Pat Wallace, therefore summarises the range of 
low and high-level graphics packages and also the Star-
link graphics interface policy. Readers should note that 
when Mark's article was written, studies had been under-
way for some time on providing a satisfactory interface 
between PGPLOT and GKS. This work, carried out by 
Dave Terrett and Tim Pearson (of Caltech, the author 
of PGPLOT) with contributions from Allyn Tennant of 
Cambridge, has now been concluded, and PGPLOT is 
available on Starlink, running above GKS. — Ed. 

PGPLOT in the frozen North 

It's as if Wallace, Terrett, Bromage, and Chipper-
field were the four horsemen incarnate. Every time said 
Starlink bigwigs let fly with a pronouncement on the 
fate of PGPLOT, your average prole at the ROE crosses 
himself, draws pentangles in the  dust, defends 
his territory with incomprehensible Celtic gestures, and 
splits the air with grave breaking cries of 'GKS! SGS! 
NCAR! 666! The Number of the Beast!' 

And it's just how your distant Scottish cousins go 
about drawing their pentangles that is the subject of this 
short article. Why is PGPLOT seen as an indispensible 
plotting package? And why do Edinburgh astronomers 
use it? 

Let's face it — Starlink graphics are a shambles. 
We have a standard, I agree, but does anyone use it? 
Only people who are paid to. At least here, in the wild 
sub-arctic, the free population  who are paid 
nothing) use PGPLOT, not GKS/SGS/NCAR. Else-
where, people use MONGO. And  And  
And  And DIAGRAM. And need I go on? People 
use what they know, and here we know PGPLOT. 

It has all the advantages that a good system should. 
It knows about device independence. It knows that peo-
ple don't want to type in 19 lines of commands just to 
get a simple wavelength vs. intensity plot. It has sensi-
ble defaults. It is limited enough not to confuse, whilst 
being sophisticated enough to satisfy. That is not to say 
it is unique in these regards. Most decent packages do all 
this. In fact, being one of those rare users of both PG-
PLOT and GKS, I'd say PGPLOT was somewhat sim-
plistic. But what's wrong with a system that's simplis-
tic if it does everything you want it to do, quickly, and 
with little fuss? Sure, there's always room for another 
layer of complexity, if so required, and there PGPLOT 
probably loses to GKS, SGS, and NCAR. So what? I'm 
intelligent enough to know to use PGPLOT for a quick 
and pretty plot for my own use, and to use the Star-
link standard when coding up more generalised Starlink 

and PGPLOT 

software. Schizophrenia is a fact of life in astronomy, 
because the people you're dealing with are too blinking 
clever to be forced into using something they don't want 
to. Thus, we may waste some effort doing things two 
different ways, but we gain by evolving towards a better 
standard through feedback from users with alternative 
standpoints. 

The bottom line is this — when I use PGPLOT 
in a program, I know I'm going to spend more time on 
getting my algorithm working than on the PGPLOT 
bits. That is, creating the data is harder than plot-
ting it, with PGPLOT. And that 's the way it should 
be. PGPLOT is not perfect, but it's good. We don't 
necessarily want it to replace GKS/SGS/NCAR — we 
know it can't. But we just don't want it outlawed to 
satisfy some mad NATO-esque concept of commonality. 

Two final points. PGPLOT owes a lot of its pop-
ularity to the fact that it came  FIGARO, and be-
cause FIGARO is so well respected, PGPLOT looked 
good in the reflected glory. Thus, Starlink program-
mers take note — people will only learn to like GKS et 

 if they see them used well in other Starlink standard 
packages. Secondly, the fact that the very creators of 
PGPLOT are to reimplement it above GKS means that 
PGPLOT users need not be so afraid of GKS. Can we 
talk? 
Mark McCaughrean, Edinburgh University 

REVADr.MJM, MJM@UK.AC.ROE.STAR 

The view from the trenches 

Whenever Starlink acquires a new type of graphics 
device (the Canon laserprinter and the Digisolve Ikon 
image display being two recent examples) it is usually 
necessary to write a piece of software called a device 
driver, to enable the new device to be used by exist-
ing applications programs. This can be a non-trivial 
job, especially if the device has powerful features which 
it would be a pity to waste. To limit the amount of 
software work, Starlink early on decided to standard-
ise on the ISO standard low-level package GKS, and to 
provide device drivers for the GKS-UK implementation. 
Since the decision was taken, GKS has become well es-
tablished in industry, and many graphics devices now 
support its features directly, so maybe it wasn't a bad 
decision. 

Most  /programmers find GKS (which is 
a kernel system) is not really suitable for writing ap-
plications (though some do so, very successfully), and 
Starlink provides a slightly higher-level package called 
SGS, which is widely used and offers particularly good 
management of the display surface. SGS is specially 
designed to allow direct use of GKS facilities where nec-
essary, while providing most of the functions needed 

mailto:MJM@UK.AC.ROE.STAR


for simple plotting. However, it stops short of draw-
ing complete graphs — or even axes — and for this 
purpose Starlink provides higher-level utilities, includ-
ing the NCAR high-level package (which talks to GKS 
directly) together with some routines which act as a 
bridge between NCAR and SGS and which are called 
the SNX package. 

Thus Starlink offers the applications programmer 
a range of graphics interfaces, all of which use, at low-
level, GKS and which therefore give relative immunity 
from changes of hardware. However, there are other 
graphics packages around, some of  have unique 
features, or special strengths, or simply a loyal user 
community. What is Starlink's attitude to these? The 
author of the above piece insinuates that the Project 
takes a hard line and forbids use of anything other than 
NCAR/SGS/GKS. This is no t in fact t h e case. 

While encouraging use of NCAR/SGS/GKS, which 
are the packages we can support most readily, the 
Project accepts that there will be instances where some 
other package is more appropriate. The ones we rather 
firmly discourage (because we haven't the support ca-
pacity given the level of interest) are   
DIAGRAM, GRAFX, and SIMPLEPLOT.  isn't 
too much of a problem, because it talks to GKS di-
rectly, but users will get better support if their problem 
can be handled by one of the NCAR utilities. Starlink 
will not object unduly to the use of NAG graphics, be-
cause the package uses GKS and is well supported by 
the vendor. In the case of MONGO, which is primarily 
recommended for interactive work, an interface to GKS 
has been implemented; this is done in an inefficient way, 
but at least works. 

PGPLOT has been more of a problem. Its combi-

nation of simplicity and quality of output made it too 
valuable for a naïve GKS fudge to be acceptable. Peo-
ple would have blamed the resulting low speed on GKS, 
whereas the real culprit would have been the low-level 
at which the two packages had been joined, leading to a 
situation where both PGPLOT and GKS were doing the 
same thing (notably line clipping). Because of this, Star-
link have for some time been in contact with the author 
of PGPLOT (Tim Pearson of Caltech), to investigate 
the possibility of restructuring PGPLOT to allow effi-
cient plotting through GKS. This work was concluded 
this year, following a visit to Caltech by Dave  
The new version of PGPLOT replaces the three other 
mutually incompatible versions of PGPLOT which have 
been available to UK astronomers. All could talk to the 
ARGS; two of them (following independent efforts by 
Allyn Tennant at Cambridge and Tasso Tzoumis at Jo-
drell Bank) could use the Canon laserprinter; none could 
use the Ikon image display. 

Now that a  version of PGPLOT 
is available, Starlink is happy to see it used, especially 
in packages (like Figaro), for which use on  
machines is a primary requirement. However, we will 
continue to develop and extend the NCAR/SGS/GKS 
facilities, and PGPLOT users may find that they miss 
out on some of the features of the ADAM system 
(e.g. the graphics database) as well  features 
of NCAR/SGS/GKS which are  better than 
those of PGPLOT (e.g. NCAR scale and labelling op-
tions, SGS zone system). 

Further details of the various Starlink plotting 
packages are given in SGP/16. 
Pat Wallace, Starlink Project Manager, RAL 
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A node for Northern Ireland 

For Christmas 1987, Northern Ireland's astronomers 
received an especially welcome present — the establish-
ment of the Northern Ireland Starlink Node. This is the 
first full node to be added to the Starlink network for 
several years and is a tremendous boost to the 20+ as-
tronomers and astrophysicists working in the province 
who, up until now, have been remote users of Starlink 
and have been trying to use parts of the Starlink soft-
ware collection package on a heavily-overloaded multi-
disciplinary  sited at the Applied Maths De-
partment at Queen's University in Belfast. 

It is claimed that astronomy has been practised in 
the area from  times but its modern phase can 
be dated from the foundation of Armagh Observatory in 
1790 by the wealthy Church of Ireland primate, Arch-
bishop Robinson — who, inspired with the enlightened 
attitudes of 18th century renaissance man, also founded 
the local library and gaol. The Observatory is still an in-
dependen institution but, having lost the income from 
its lands in the last century, it is now funded by the Ex-
chequer through the Department of Education in North-
ern Ireland (DENI) and has recently also been deemed 
eligible to apply for SERC funding via research grants 
and Starlink. 

Nowadays, the astronomers at Armagh work closely 
with their colleagues in the Astrophysics and Space 
Group at Queen's University in Belfast. This is formed 
of members of both the Applied Mathematics and the 
Physics Departments working in the areas of theoretical 
and observational astronomy and astrophysics. 

The Northern Ireland Node is unique in that it is 
physically divided between two sites which are separated 
by a one hour drive. It serves the needs of two totally 
independent institutions. The node consists initially of 
two  II systems — one at each site — soon 
to be upgraded by the addition of a VAXstation 2000 
at one (or possibly both) of the sites. QUB have a Digi-

 IKON image display system and Armagh have an 
ARGS which was financed some years ago by DENI. We 
are satisfied that we are getting a good working config-
uration, which is of course compatible with the other 
Starlink nodes. The equipment will be installed at both 
sites before Christmas and we should have a functioning 
Starlink Node at the beginning of January; the appoint-
ment of a Starlink-funded Site Manager is expected early 
in 1988. The provision of a full Starlink Node means a 
considerable improvement in the interactive computer 
facilities available to astronomers here. Not only are 
there two machines each of which is more powerful than 
the existing 750 but they will be operated in accordance 
with Starlink policies and procedures and will be dedi-
cated to astronomical work giving priority to interactive 
over batch use. There is also immediate access to image 
display, which previously involved a two-hour round trip 
for many astronomers. 

The provision of this node owes much to the efforts 
of the Starlink staff at RAL and, hopefully, indicates a 
healthy future for the Project. 
Martin Murphy, Armagh  

HMM@  AC. Q UB.AMV1 
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Model  analyses from within 
 

An important research area at QUB is the analysis 
of early-type stellar spectra to determine atmospheric 
parameters and chemical compositions. For example, 
such analyses have been used to: 

• understand the evolutionary status of peculiar stars 
and in particular of OBN and OBC-type stars; 

• search for chemical composition variations between 
young stellar clusters and associations. This will 
provide information on the chemical homogeneity 
of the interstellar medium from which the clusters 
formed; 

• investigate early-type stars at high galactic lati-
tudes (often called 'halo stars'). Here the princi-
pal aim is to understand their evolutionary history 
and in particular determine whether they have been 
ejected from the galactic disc or formed in the halo. 

All such studies require the use of model atmo-
sphere techniques and the traditional approach has been 



to separate the reduction of the observational data from 
the subsequent comparison with theoretical spectra. 

There are several reasons for this, the most impor-
tant being that while data reduction can be undertaken 
interactively on a small computer (such as a VAX), the 
model atmosphere calculations normally require larger 
machines (such as a CRAY) and have to be run in batch 
mode. During the last few years, personnel at QUB, 
as part of the SERC-funded Collaborative Computa-
tional Project 7 on the analysis of astronomical spectra, 
have been involved in integrating the results of model 
atmosphere calculations directly into the observational 
reduction procedures. These developments can be di-
vided into two parts. Firstly, LTE model atmosphere 
codes have been adapted (and simplified) so that they 
can be run interactively on even a heavily loaded VAX 
to interpolate in a grid of ATLAS6 models and then 
calculate broad band colours, hydrogen and helium line 
profiles and the equivalent widths of metal lines (includ-
ing blends). Hence, using these codes, it is possible to 
reduce and analyse observational data during the same 
online session. Secondly, we have also interfaced the 
results of both LTE and non-LTE model atmosphere 
calculations directly with the Starlink program  
so that the spectral reduction and analysis can proceed 
in tandem. It is these latter developments which are 
briefly discussed below. 

The easiest way to understand the facilities which 
have been added to DIPSO is by means of an exam-
ple. Let us assume that an investigator has access to 
high resolution optical and/or uv spectra of an early-
type star, together with Stromgren photometry. He can 
obtain preliminary estimates of the atmospheric param-
eters using one of several calibrations (currently three 
are included) of the 'reddening-free'   and [u — b] 
colours, together with the ß index. He will then proba-
bly improve these estimates using hydrogen line profiles 
(for gravity) and ionization equilibria (for effective tem-
perature). For the former, theoretical profiles are avail-
able for the  lines,  covering a range 
of effective temperature (16 000 to   K), and log-
arithmic gravity (3.0 to 4.5). These can be convolved 
with a broadening function to allow for stellar rotation 
to facilitate comparison with observation (the appro-
priate value of the projected rotational velocity, v sin ¿, 
will have been found by previously profile fitting isolated 
metal lines). For the ionization equilibria, he will use a 
command, EQW, that provides an element abundance 
from the equivalent width of a given line. This com-
mand utilizes grids of theoretical equivalent widths as 
a function of temperature, gravity, microturbulent ve-
locity and abundance. For example, silicon abundances 
could be estimated from the Si III lines at 4560 À and the 

 IV line at  Â for different effective temperatures 
until both ionization stages yielded the same abundance. 
The same command could then be used to derive 
turbulent velocities from the requirement that strong 
and weak lines of, for example,  yield similar abun-

dances. 
The spectra can now be analysed to deduce the 

chemical composition. For the helium diffuse lines, 
stacks of theoretical profiles are available covering a 
range of effective temperatures, gravities and helium 
abundances. These can be used, in conjunction with the 
rotational broadening function, to deduce helium abun-
dances by profile fitting. For the non-diffuse helium lines 
and the metal lines, the EQW command can be used to 
derive abundances for helium, carbon, nitrogen, oxygen, 
magnesium, aluminium, silicon, calcium  Currently 
68 lines are available, but it is relatively straightforward 
to include further multiplets. 

Another area where the new commands are of use 
is in the analysis of interstellar absorption lines. For ex-
ample consider the  line at  where the stel-
lar and interstellar lines can often be seriously blended. 
From calibrations of the Stromgren photometry and the 
equivalent width grid, the strength of the stellar com-
ponent can be quickly estimated. If this is significant, a 
profile can be generated with the appropriate equivalent 
width and then rotationally broadened. This theoretical 
profile can then be used to remove the stellar component 
from the observed spectra and hence extract the inter-
stellar line profile and equivalent width. 

The commands discussed above have used LTE 
model atmosphere calculations. The results of non-LTE 
methods have also been put into DIPSO. Synthetic spec-
tra for silicon, aluminium and oxygen ions are available 
in DIPSO stacks for a range of atmospheric parame-
ters and abundances. These have been used recently, 
for example, to analyse uv spectra of a halo star. Cur-
rently a procedure is being developed to estimate the 
error in the derived abundance which will arise from 
adopting an LTE approach for a given line and set of 
atmospheric parameters. Although this will not allow a 
full non-LTE analysis, it will help highlight lines and/or 
species, which are susceptible to non-LTE effects and for 
which LTE results will be unreliable. 

Most of the facilities discussed above have been 
available for several years and have been found to pro-
vide reliable results (i.e. the bugs are quite subtle). As 
such, the routine and stacks are available to other users 
at their own risk; although as with most locally pro-
duced software, documentation is sparse. At QUB, they 
have certainly significantly reduced the amount of ef-
fort needed to undertake quantitative analyses of stellar 
spectra. Their only possible drawback is that the pro-
vision of reduction and analysis facilities in the same 
package may encourage a user to 'massage' the obser-
vational data to improve agreement with theory. Of 
course, it goes without saying that no worker from QUB 
would ever succumb to such temptations! 
Philip Dufton, Queen's University, Belfast 

PLD@UK.AC.QUB.AMV1 

17 

mailto:PLD@UK.AC.QUB.AMV1


The great  debate 

The problem with  A dilemma is fac-
ing Starlink,   or not to   processing is 
cpu-intensive and has been attacked on the basis that it 
claims resources from astronomical work for which Star-
link is primarily intended. 

Until recently all the Starlink documentation was 
prepared using Runoff. However, the presentation stan-
dard compares unfavourably with that achievable using 

 (or  this latter package being  rec-
ommendation). 

The major objection to the adoption of  is the 
difficulty of maintaining on-line documents. Process-
ing a Runoff source file produces an output file which 
can be printed on any  device or typed on any 
VDU. Thus a user can read a document easily and im-
mediately. The move to  has been resisted on the 
grounds that this simple route is no longer available. A 

 source file may not be easy to read, with  com-
mands embedded throughout; the production of a hard 
copy of the output file requires a laser printer. Alterna-
tively the  file can be examined on some graphics 
terminals, (see SUN/93). This latter option is rather 
slow, and can hardly be recommended as a method of 
reading a document of any length. (Of course the rec-
ommended action at Starlink nodes is to ask your Site 
Manager for a copy of the required document.) 

Doubtless the debate will go on, but anyone who has 
already  a scientific paper (or indeed a Starlink 
Bulletin) will surely cast a vote in favour of  - Ed. 

The case for  

It appears that some users are opposed to the use 
of  on Starlink machines, the main reasons being: 

(i) Waste of money providing printers, smart terminals 
(to handle previewer), and programmer time. 

(ii) Waste of cpu time and consumables. 

Point (i) does not make much sense if we wish to 
provide reasonable typesetting facilities to astronomers. 
The alternative to Starlink provision is to give sufficient 
money to research groups or University departments to 
each set up their own facility. This would certainly cost 
more in terms of equipment, and would lead to duplica-
tion in terms of programmer support. One of the main 
aims of Starlink surely is to avoid duplication of com-
puting facilities and provide equally good software for all 
UK astronomers. In any case, the recent questionnaire 
(SGP/35) showed a large majority of Starlink users were 
in favour of the provision of typesetting facilities. A ma-
jority were also in favour of more provision of data anal-
ysis resources than data acquisition. There seems little 
point in providing data analysis resources if you cannot 
produce decent output of the results. We already have 
access to high quality graphics packages to provide cam-
era ready figures so why not similar quality packages to 
provide text? One wonders how many of those opposed 

to  on Starlink have good access to local typsetting 
facilities or secretaries. As noted in the questionnaire, 
the use of Starlink mail when collaborating on a paper, 
and the worldwide availability (and uniformity) of  
also make Starlink an ideal medium on which to com-
pose papers. 

Point (ii) is much less crucial now that we have the 
laser-printers and the  previewer. Typing in at a 
terminal is hardly a major drain on the system. The 

 itself does of course use cpu time, but  can 
be (and at UCL mostly is) run in batch mode using 
the machine when not otherwise occupied. This does 
not cause significant delays on the batch queues as even 
quite large  jobs only take a few minutes of cpu time. 
The cost of consumables is unavoidable (approximately 
4p a sheet), but the good use of spelling tools and the 

 previewer can prevent the need for printing numer-
ous drafts (well almost).  itself is of course free! 

Apart from these points, the provision of camera-
ready tables is already standard for papers, and some 
journals (e.g. Astrophysical Journal) are already moving 
towards the acceptance of camera-ready text. The day 
may come when we just mail a  file to a journal. 
It should also be noted that typsetting is a skill, like 
programming, and as such is a talent that can be an 
advantage when applying for a job. 
Paul O'Brien, UCL 

 PTO@UK.AC.UCL.STAR 
 and Starlink documents 

We are strongly in favour of using  to produce 
Starlink documents, whose readability would thereby 
be much improved. The unappetising homogeneity of 
a wad of old-style Starlink User Notes compares un-
favourably with, for example, the attractive presen-
tation of ESO's MIDAS manual. The eye expects 
to be able to scan pages for headlines,  

 and rapidly tires of  typewriter font. It 
should also be borne in mind that where users are faced 
with a choice between Starlink and competing soft-
ware/environments, they may opt for the one with more 
attractive packaging. 

Distributing Starlink documents in  form 
does not preclude holding them on-line in listable form. 
It would be trivial to write a Fortran program to in-
terpret and strip out any member of a limited set of 

 commands from a  document, yielding a file 
which could be RUNOFFed. (Attempts at such soft-
ware so far have produced unacceptably poor results, but 
a trivial 3000 line WEB program currently under trial 
looks promising — Ed.) 

We recommend that Starlink play an active role in 
coordinating distribution and exchange of  software 
(e.g. updates, macros, associated Fortran programs) 
and documentation. 
Chris Benn, Ralph Martin, RGO 
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A moral tale... IUEDR release 

 wandered lonely as a cloud, 
That floats on high o 'er vale and hill, 
And all at once I saw a crowd, 
A Host, with users' overkill. 

So to my ale I did retire, 
Awaiting action to proceed, 
And drunkenly, I did aspire 
To mine own Host with data feed. 

No clang 'rous VAX did I perceive, 
With mystic valves a-hum; not that — 
But VAXette leaving space to breathe, 
And room in which to swing my cat. 

A nonce: the H. did work its spell; 
The microVAX at last did land, 
With diskquotas to serve me well, 
And shining megaflops to hand ! 

A special corner set aside, 
The micro VAX was here to view, 
We watched its silent work with pride, 
And  and stretched its CPU. 

But slowly the disk filled up its sectors, 
And lines snaked forth from its multiplexors, 
Graphics slowed down — you could see the vectors, 
And number crunchers began to hex us. 

So once again I sit and wonder, 
I ponder on our hard-fought-for prize. 
Six-packs pile up among the plunder 
As users — once more — exceed its size! 

Anon., Southampton 

Since June of this year the Starlink IUE data reduc-
tion package, IUEDR, is again being actively developed 
at University College London. Although the package 
has a good reputation among British astronomers both 
as an easy program to use and as a high quality scien-
tific product — largely the result Jack Giddings' work 
prior to 1983 — it is now beginning to show its age. In 
particular, since 1983 Starlink has renewed a large pro-
portion of its graphics hardware and has also progressed 
towards a standard software environment. In view these 
developments and the continued refinement of reduction 
methods for IUE data, IUEDR is due for another bit of 
rapid evolution. This onerous task has befallen the  
link Spectroscopy Applications Programmer, Paul Rees, 
at University College London. 

As an initial step, IUEDR Version 1.4 will be in 
the shops by Christmas. This new release of the old 
version of IUEDR, based on the  
graphics packages, includes a couple of minor bug fixes 
and the new absolute flux calibration for the LWR cam-
era at low resolution. The priority for further IUEDR 
development is to upgrade the graphics software to a 
graphics system based on the GKS 7.2 standard. The 
graphics upgrade of IUEDR will result in the release of 
version 2.0 in  and will also include some en-
hancements to data reduction procedures currently used 
by the program. Development of version 2.0 is currently 
underway. 

The IUEDR package is presently a self contained 
monolithic executable image using its own data struc-
tures. It is a likely long-term goal to have IUEDR avail-
able using the Starlink Software Environment (ADAM). 
With the imminent release of an ADAM version of the 
FIGARO spectroscopic software package, it is a direc-
tion the future development of IUEDR should follow. 
Paul Rees, Starlink, UCL, 

ZUVADr.PCTR, PCTR@UK.AC. UCL.STAR 

J C M T data reduction 

As an interim solution to help JCMT data reduc-
tion, Starlink has released a version of SPECX, Rachael 
Padman's spectral reduction package. This will be com-
patible with the version in use at the telescope, but will 
allow the use of a Canon laser printer as the hard-copy 
device. In the longer term, it is intended that a pack-
age more compatible  the Starlink software environ-
ment (ADAM) be developed. This will produce HDS 
data files, which can then be used by existing reduction 
packages (e.g. Figaro) and other Starlink software. 
Richard Prestage, Starlink, Jodrell Bank 

  

Data Protection Act 1984: Computerised 
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removed. 
Mike  Starlink User Support 
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Image Processing of a simulated CCD ex-
posure OÍ ß PictOris — Although using simulated 
data , the processing is authentic. First picture shows the 
raw data with a mask to shield the CCD from the ex-
tremely bright stellar image of ß Pictoris. In the second 
the bad column has been erased by interpolation, and in 
the third the sensitivity variations have been removed.  
the fourth picture the glare of the central image is removed 
by modelling the shape and intensity of the pat tern of 
light, and subtracting the estimated pat tern from the 'ob-

 picture. A faint dust feature now becomes visible. 
Finally, the dust feature is enhanced by smoothing and 
increasing the contrast. (The simulations were generaled 
by P.T. Wallace using the Starlink ASPIC software; the 
grey-scale images were produced using the KAPPA appli-
cations,   PLOT and MOSAIC.) 
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