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Editorial 
This Bulletin accompanies the first general release 

of Starlink software on CD for all supported platforms. 
(Previous CD issues were for PCs only.) Future CD 
releases should also be accompanied by a Bulletin. The 
new software distribution mechanism is described in the 
article by Martin  on page 20. 

Although this change is radical, it is more atavis-
tic than revolutionary. During Starlink's first year there 
were only four releases of software. These were "Big" 
releases that contained lots of items. The policy of "re-
lease when ready" started on 21st April 1981 and peaked 
at 59 releases a year (in 1986). This initial series was 
for the VAX/VMS platform and ended in 1994 with the 
650th release. A similar series of releases started on 11th 
April 1991 for Unix systems, and over 200 have since ap-
peared. Now, with the introduction of the new software 
distribution system, we have reverted to the "Big Bang" 
approach. 

We include in this issue several articles on the most 
important features of the new software on the CDs. Per-
haps the most significant is the new facility for the in-
teroperability of Starlink software with IRAF software 
(page 4). Other major improvements are in CURSA 
(page 11), ECHOMOP (page 23), KAPPA (page 16), 
FIGARO (page 18), and the Base Set software (see 
low). You can keep up-to-date with the latest software 
releases by monitoring the redesigned "New products" 
link on our home page (http :    uk/). 

Another new facility introduced by Starlink is the 
provision of a custom programming service for users 
called QUICK (page 3). This gives users access to the 
programming skills of Starlink's staff for those awkward 
jobs where a little assistance from a pro may pay divi-
dends. We hope it will be successful, without becoming 
overloaded. 

We continue to live in interesting times, and two 
of the main topics of current interest are the response 
of PPARC to the Robinson Review of Starlink, which 

Base set software 

Starlink makes available to its sites a selection of 
useful Unix utilities classified under the general title 
"Base Set Software" (the full list can be found in file 

 on Starlink computers). These in-
clude such diverse things as editors  jed,  
mail interfaces (pine), text processing utilities  

 through to programing utilities   
and compilers ( GNU C). Most of this software is Public 
Domain, with just a few items obtained from commer-
cial suppliers with strict conditions on distribution. 

Although, in principle, Public Domain members 
of the Base Set can be obtained from network sources 
and built, doing this successfully usually requires some 

was published in January, and the response of Starlink 
to the financial pressures it is under. One way to keep 
up-to-date on these issues is to monitor Starlink's web 
pages. Our home page contains several relevant links. 
For example, the Reviews link will take you to a link 
to the Robinson Report. The Starlink Panel link will 
take you to pages which give the Panel's response to the 
Robinson Review, and give information on Starlink's fi-
nances. Our web pages are continually being updated 
and enhanced, so look out for the "NEW" sticker. Re-
cent improvements are described in an article on page 
29. 

Now that Starlink's software is available for PCs 
(under Linux) it is of increasing interest to amateur 
astronomers. Arrangements have been made to help 
such astronomers obtain the Starlink software that they 
want. Starlink's support for amateur astronomers is de-
scribed in an article on page 29. 

Finally, a personal note. This is likely to be the last 
issue of this Bulletin that I shall produce as editor be-
cause I expect to take early retirement by the end of this 
year and will therefore be leaving Starlink. My associa-
tion with Starlink began on 27th February 1979 when I 
attended a meeting at Appleton Laboratory which was 
called to specify the operational requirements for the 
Starlink "Image Processing System." The meeting asked 
me to write this "OR" document and my working life 
has been dominated by Starlink ever since. The growth 
and success of Starlink has been greater than anyone 
at that first meeting could have anticipated - we were 
still writing programs on punched cards in those days. I 
have been very lucky and privileged to have worked with 
so many talented people on such an interesting Project 
for so long. Editing the Bulletin has been one of the 
most satisfying parts of the job; for one thing, you get 
to know what is going on. Thanks for having me, and 
good luck for the future! 

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

knowledge and care plus, frequently, privileged system 
access to make them generally available. The  
versions of this software that are made available to Site 
Managers by Starlink are fully tested and easily instal-
lable. 

Following analysis of the responses to the last Star-
link Software Questionnaire, it seems that some expert 
users were dissatisfied that some components of the Base 
Set were not tracking the latest versions more closely. 
Starlink has responded by making software effort avail-
able to update existing software and, where appropriate, 
to add new items. The first fruits of this new policy will 
be in the next major release of Starlink software on CD, 
scheduled for autumn 1997. 

Brian  Starlink, RAL bkm@star.rl.ac.uk 
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Quick by name. . . Status report 

Most Starlink users should have heard about Star-
link's new Quick programming service through a mail-
shot. For those who missed that announcement, here is 
a description of the service and how to use it. 

What is Quick? 

Quick is a service designed to provide quick solu-
tions to individual user's astronomical data reduction 
and analysis problems. 

A typical solution might be a recipe or script using 
existing software, or the addition of minor functionality 
to an existing application. The motivations behind this 
new service are: 

• to maximise the productivity of Starlink's software 
team, at the same time, complementing their long-
term work. 

• to transfer Starlink's programming knowledge into 
the user community. 

Quick is not intended for large jobs, such as the 
porting of software or the provision of new applications. 
If it was, it wouldn't be quick! 

We're happy to look at problems in areas of Star-
link expertise which a programmer can solve in about a 
day (or less). If your problem requires more program-
ming effort than this, you'll need to lobby the Software 
Strategy Groups to have it included in the next annual 
software plan. 

Quick is only available to registered Starlink users. 

The service is experimental and may be expanded 
or terminated depending on its popularity. 

Who will solve your problems? 

The Quick team consists of Jon Lockley, Brian 
 and Malcolm Currie. We can also call upon 

other wide-ranging expertise within the Project's Soft-
ware Group and our application programmers. 

Submitting a problem 

To use the service, please e-mail your request for 
help to: 

 

We'll send you an acknowledgment without delay. This 
will specify a Quick reference number; please use it in 
any correspondence with the programmer so we can 
identify your problem. 

At the time of writing - 10 working days since 
Quick's launch on June 25th - we have provided so-
lutions for 12 of the 13 submitted problems. Most took 
under a  of hours to solve. The problems have 
included topics as diverse as the visualisation of star 
spots, automatic detection of transient sources, fitting 
Fabry-Perot data, generating encapsulated PostScript 
output from a2ps, quick-look  reductions, anno-
tation of images, and converting COBE FITS data to 
a text file. 

Archive 

We maintain an archive of the solutions generated 
by the service. This is accessible from the Quick home 
page: 

http  

so other users can benefit. 

 
 

  

Figure 1. An example of the Quick service. The above 
image shows two star spots placed at definable points on 
the surface of the star. The two codes, which were writ-
ten in only a few hours, make the most of Fortran  
array handling features. This makes the inclusion of ad-
ditional effects, such as irradiation from a companion 
star, limb darkening,  very easy. Thus, these codes 
can readily be tailored to individual problems. In ad-
dition, we recycled code from existing applications to 
draw the co-ordinate grid in orthographic projection. 
This also took under a couple of hours. 

Malcolm Currie, Starlink, RAL mjc@star.rl.ac.uk 
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Figaro for  

In the last couple of years, Starlink has given a 
high priority to achieving interoperability of its software 
with  software. The first change which re-
flected this policy was 'on-the-fly' access to non-NDF 
data, which is now available in all the major Starlink 
packages. The second change, which has recently been 
made available, is tha t Figaro applications can now be 
run from the IRAF  command interface. Other pack-
ages, such as K A P P A and CCDPACK, will soon be 
available from the IRAF cl. 

What is Figaro? 

Figaro is a general-purpose da t a reduction pack-
age with a certain bias towards spectroscopy, but also 
with powerful image and data-cube manipulat ion facil-
ities. The programs it contains can be used to process 
a wide range of images and spectra, and it can be run 
in a command-oriented way from a Unix shell or from 
ICL and now from IRAF cl. Some of the features of 
Figaro tha t may be useful to IRAF users are its da ta 
error propagation, and the CLEAN and BCLEAN ap-
plications for removing bad lines and cosmic rays from 
CCD images. 

Getting Figaro for IRAF 

The software i tems required to run Figaro from 
IRAF may not be installed at your site. If you would 
like to try the system, ask your site manager to help. 
For non-Starlink sites, the software is available on the 
Starlink CD and in the Starlink Software Store at: 

h t t p :     

Assuming you have the necessary items installed in 
the recommended way, you can start Figaro from the 
cl simply by typing: 

c l>  

The package menu will be displayed, and you can 
get help and run applications in the normal way. 

Data formats 

Figaro supports the Starlink NDF da ta format by 
default, plus all foreign formats for which conversion 
utilities exist. These include IRAF, as well as Figaro's 
old DST format and F ITS . When run from IRAF, Fi-
garo applications will, by default, read and write IRAF 
. imh files with conversion to and from NDF done on 
the fly, as applications run. This means tha t they can 
easily be intermixed with normal IRAF applications, 
provided tha t the data-conversion process retains the 
components of the d a t a which are required by the par-
ticular applications used. 

In practice, this may mean tha t it is not possible to 
use IRAF . imh to hold ' intermediate ' ou tput da ta . For 
example, if you wanted to use  to calibrate 
an échelle arc frame, you would have to make sure tha t 
ECHARC produced an N D F output file rather than 
an IRAF . imh, as the lat ter format will not hold the 
individual order wavelength scales. Later on, you would 
want to output the scrunched merged spectrum to an 
IRAF . imh file. Two simple commands are provided to 
enable you to use N D F format for intermediate steps in 
a reduction, and then switch back to the less powerful 
IRAF . imh to output the final product. The commands 
are  and  for example: 

IRAF commands . . . 
cl> figaro 
fi> use_ndf 

... mostly Figaro commands . . . 
fi> use_imh 

. . . last Figaro command 
to produce an  ... 

fi> bye 
... more IRAF commands 

An example 

As mentioned above, Figaro CLEAN and BCLEAN 
have no equivalent in existing IRAF packages. BCLEAN 
automatically searches an image for bad rows and 
cosmic-ray contamination. 

An example processing sequence, for échelle data , 
might use the IRAF package noao.  to 
perform the debias and flat field of the raw data , then 
use Figaro BCLEAN to remove defects, and finally re-
turn to use    to perform the échelle 
extraction. 

Figures 1 and 2 show par t of an image displayed 
using Figaro  prior to and after the BCLEAN 
stage, as in the example below. Note the use of 
imtranspose to rota te the CCD data , as BCLEAN only 
looks for bad rows, not for bad columns. 

CCD processing using 
 package .. . 

im> imtranspose  image 
im> figaro 
fi> igrey image  high=1000 \ 
> »  
fi> bclean image  brpass=10 \ 
> » brfact=0.8 fix=yes degfix=3 \ 
> » crfact=10 output=imagec 
Performing automatic bad row search 
Bad rows are - 170 
Searching for cosmic rays 
19 Cosmic ray(s) found, at 
(38,7) (3,19) (123,26) (117,40) 
(16,45) (64,46) (21,50) (161,60) 
(124,66) (121,67) (118,69) (157,91) 
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Figure 1. The dirty image - This shows an image, displayed using Figaro's IGREY command, before being cleaned 
using the BCLEAN command. 

CL 

 

 
 

Figure 2. The cleaned image - This shows the image, shown in Figure 1, after being cleaned using Figaro's BCLEAN 
command. 



( 1 6 , 9 2 ) ( 1 5 , 1 1 0 ) ( 1 2 6 , 1 4 1 ) ( 171 ,142 ) 
 ( 1 8 0 , 1 9 2 ) ( 4 2 , 1 9 5 ) 

Bad rows f i x e d 
Cosmic r a y s f i x e d 
f i > i g r e y  low=0 high=1000 \ 
> » l a b e l = " B C l e a n " 
f i >   image  
f i > bye 
im> i m d e l e t e  

. . . more IRAF commands 

The differences between the  and BCLEANed 
images are quite clear; several cosmic rays have been in-
terpolated out (19 according to the log), and a bad row 
has been interpolated over. Figaro  has been 
used to rotate the cleaned image back, and i m d e l e t e 
has been used to remove the intermediate da ta frame. 
In this example, all the da t a are stored in IRAF . imh 
format. 

Further information 

We have tried to make the Starlink applications ap-
pear as much like other IRAF applications as possible, 
but there are some differences. These are discussed in 
SUN/217, which gives general advice on running Star-
link applications from IRAF cl. Full details of Figaro 
applications can be found in SUN/86. We emphasise 
tha t this is still a trial system, and we would like to hear 
of any problems or comments you may have. Please 
contact Alan Chipperfield  

  Starlink, UCL mjc@star.ucl.ac.uk 
Alan Chipperfield, Starlink, RAL ajc@star.rl.ac.uk 

The Hubble Space Telescope data archive 

Have you ever wondered whether the HST has ob-
served your favourite object, or thought of an exciting 
project tha t needs HST da ta? If so, the HST da ta 
archive may be jus t what you need . . . 

• What's in the archive? 
Everything! - well, all the science and calibration 
observations taken by the HST. 

• So   easy to see what's been observed? 
Yup, you can even use the W W W . The various 
interfaces for browsing the archive are described 
below. 

• And if I decide an observation looks interesting, 
can I get an  of the quality before I download 
 
Yes, if the dataset is non-proprietary then you can 
look at a compressed preview image using any of 
the interfaces. 

• So I like the look of the dataset. Now, how do I 
download it? 
You have to register as an archive user at the site 
from which you want to download the da ta . Da ta 
can be ftp'd from every site. Some sites will also 
send the da ta on tape. 

• Is there anywhere that has links to all the interfaces 
and information I might need? 
h t t p  

Archive si tes 

The archive is physically located at three sites: 
the Space Telescope Science Inst i tute (STScI) in Balti-
more, the Space Telescope European Coordinating Fa-
cility (ST-ECF) in Munich, and the Canadian Astron-
omy Da ta Centre (CADC) in Victoria. Although the 
three archive sites all provide access to the archive data , 
there are differences in the search interfaces tha t they 
use (see next section) and also in the addit ional services 
tha t they provide. 

The ST-ECF and CADC offer 'on-the-fly' recali-
bration of archive da ta . When an HST observation is 
made, it is calibrated at STScI with the current cal-
ibration files. However, a better understanding of the 
instrument properties and other general calibration im-
provements mean tha t the calibration files change with 
t ime. The CADC and ST-ECF have implemented a 
pipeline which allows automat ic recalibration of archive 
da ta with the most up-to-date calibration files. 

The CADC have carried out cross correlations of 
the HST archive with other well known astronomical 
catalogues - RC3, the CFA redshift survey, the Hewitt 
Burbidge QSO catalogue, and the SAO star catalogue. 
The resulting catalogues can be searched for HST ob-
served objects satisfying a range of properties, e.g. all 
quasars with z < 2 observed by the HST. It is also easy 
to check for the HST target in other catalogues and in-
s trument archives, namely the  NED, DSS, and 
IRAS catalogues, and the C F H T and N T T archives. 

Archive browsing software 

The different sites have different archive search in-
terfaces which are summarized in Table 1. Links to 
all the interfaces can be found on our web pages (start 
at h t t p :     uk/HST/). All the archive 
search interfaces allow simple searches by object name 
or position, within a specified area, by PI name or by 
proposal ID. Another very useful feature common to all 
the interfaces is previewing of archive da ta , enabling 
archive users to have a look at a compressed image be-
fore the da ta is retrieved. 

The web-based forms are very easy to use and are 
ideal for simple searches of a few objects. The STAR-
CAT and StarView interfaces allow more sophisticated 
searches. However, since the ST-ECF are no longer de-
veloping  we will concentrate here on how 

http://www.ast.cam.ac.uk/HST/archive.html
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Name Site Needs Pros Cons 
Simple searches 

HDA STScI Web browser * fast link (1) * only ftp retrieval 

WDB ST-ECF Web browser * recalibration 
* data on tape 

* slow link (1) 

WDB CADC Web browser * recalibration 
* cross-correlation with other catalogues 

* only ftp retrieval 

Complex searches 

StarView STScI  * fast link 
* can search list of positions 

* clunky 

XStarView STScI X-windows * fast link 
* can search list of positions 
* easy to use 
* can run in client-server mode 

STARCAT ST-ECF vtlOO * recalibration 
* can run in client-server mode 
* data on tape 

* limited support 
* unintuitive 

(1). In our experience, STScI is faster than ST-ECF with a 10 Mb  taking approximately 5min (in the morning) and 1/2 hour to transfer, respectively. 

Table 1. This shows a summary of the various search interfaces that are available at different sites to the 
Hubble Space Telescope data archive. 

    H  

 to StarView - Release 5.1 

 to StarView, the User  to 
the Hubble Space Telescope Data Archive. 

The current version of StarView is 5.1. 

NOTICE Wed Jul 9 14:26:55 GMT 1997 

The Duplication Checking and  Abstracts screens 
should *not* be used right now, as they will return out-of-date 
information. We are rebuilding the duplications database, and 

 have it ready by   Thanks for your patience. 

  

 
 
 

 

Quick Search 

General Search 

St ra tegy 

 
 
E x i t StarView  

  Searches. ._¿_ 
Other  

Non-HST Data Searches 

Figure 1. This shows the initial welcome screen of the XStarView interface to the Hubble Space Telescope data 
archive. 
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to use StarView (in particular the  version). 
StarView comes in two versions - a version for  
terminals and emulator screens, and an  ver-
sion (called XStarView). Both of these versions can 
be run by logging in to the archive host computers at 
STScI. 

XStarView also comes in a distributed version 
which can be installed locally and runs in client-server 
mode. This is a lot faster as the windows are being 
run by a local machine and STScI is only contacted 
when necessary. The distributed version of XStarView 
is available for site managers to download from the Star-
link ftp site s t a r l i n k - f t p . r l . a c . u k . 

XStarView is very easy to use. Figure 1 shows 
the initial "Welcome" screen which contains news of 
recent changes and developments in the archive. The 
Strategy button appears on all the screens and provides 
help. The various search buttons on this screen enable 
a large number of parameters to be used to constrain 
the search. Searches at a large number of positions 
can be done using the  button on each 
search screen which enables you to input a position list. 
Another useful option available from XStarView allows 
you to look at the positions of the HST instruments 
superimposed on a sky survey frame. 

The HST archive also contains the VLA FIRST 
survey data. This can be found under Non-HST Data 
Searches. 

Use of StarView and XStarView is covered in detail 
in the HST archive manual, which is available both 
line and in paper form. 

Data retrieval 

The datasets are available in FITS format and can 
be downloaded only by registered users. Users can reg-
ister using web-based forms available at each of the 
archive sites. 

After archive observations of a given target have 
been found and displayed, you mark those to be down-
loaded and the request is sent to the archive host ma-
chine. You will be sent a mail message when the re-
quested dataset is ready for retrieval. 

All of the archive sites allow you to ftp data from 
the archive host machine. At STScI the maximum 
amount that can be retrieved by ftp is 500Mb. Larger 
amounts can be written to Exabyte tape. There is also 
a cumulative quota with a maximum of 20 Gb per year. 
STScI only allow a user to have 100 dataset requests in 
the queue for retrieval at any one time. ST-ECF also 
has an ftp quota. You can also request data on DAT 
(max 2Gb), Exabyte (max 2.5Gb), and CD-ROM (for 
requests between 300 and 1200 Mb). 

Further information 

Of course, the HST archive and search interfaces 
are continually being expanded and upgraded, so things 

are liable to change. The UKHST Support Facility web 
pages (h t tp :     uk/HST/) contain up-
to-date archive information, with links to the search 
interfaces and the three archive centres. 

(Rachel Johnson and Nial Tanvir work at the UK 
HST Support Facility, Institute of Astronomy, Cam-
bridge - Ed.) 

Rachel Johnson,  raj@ast.cam.ac.uk 
Nial Tanvir, IoA nrt@ast.cam.ac.uk 

New products 

This article is in two parts because of the transi-
tion from our old release mechanism to the new one 
described in the article on page 20. The first part 
deals with the Autumn 1997 CD-ROM release. The 
second part deals with the software released under the 
old mechanism. 

The CD-ROM software release 

Full details of the software on the CD-ROM are 
contained SUN/212.4 (currently in preparation). The 
most significant items are described in articles in this 
issue: 

• CONVERT - see page 14. 

• C U R S A - see page 11. 

• ECHOMOP - see page 23. 

• FIGARO e r r o r h a n d l i n g - see page 18. 

• IRAF i n t e rope rab i l i t y  see page 4. 

• K A P P A - see page 16. 

Starlink software releases 

The products released as part of the Starlink Soft-
ware Collection during the period 20th February to 8th 
August inclusive (releases 187 to 206) are summarised 
in the Table shown opposite. 

The left and centre panels show the names and 
descriptions of the software items that have been af-
fected by these releases, together with codes indicating 
the newly released documents (if any) associated with 
those items. In the right panel, an alphabetical list of 
the affected items is shown under the heading Items 
Released, followed by a classification code which is a 
cross-reference to the sub-headings in the left and cen-
tre panels. 

Some newly released documents are not associated 
with any of the listed software items. These are shown 
separately under the heading Other Documents. 

The names of software items and documents which 
are completely new (rather than just updates of previ-
ous versions) are in bold type. 

mailto:nrt@ast.cam.ac.uk
http://starlink-ftp.rl.ac.uk
mailto:raj@ast.cam.ac.uk


Name Description Documents 

Packages 

P2: Image Processing & Photometry 
CCDPACK CCD data reduction SUN/139 
ESP Extended surface photometry SUN/180 
GAIA Graphical image analysis SUN/214 
KAPPA Image processing & visualisation 
PHOTOM Aperture photometry SUN/45 
PISA Position, intensity & shape 
SX Data visualisation SC/2, SG/8, SUN/203 

P3: Spectroscopy 
ECHOMOP Echelle data reduction 
FIGARO General data reduction SUN/86 
IRAFFIG FIGARO for IRAF SUN/220 

P4: Time Series & Polarimetry 
PERIOD Time series analysis SUN/167, SSN/25 

P5: Database Management 
CURSA Catalogues & tables SUN/190 

P7: Specific Instruments 
CGS4DR  (CGS4) 
FLUXES JCMT (UKT14,SCUBA) SUN/213 
SURF JCMT (SCUBA)  SUN/216 

P10: Graphics 
PONGO Interactive plotting SUN/137 

Utilities 
Ul: Astronomical Utilities 
RPS Submit ROSAT proposals 

U2: General Utilities 
JPEG Image compression SUN/218 
STARADMIN User database maintainer 

U3: Document Preparation 
GHOSTSCRIPT PostScript previewer SUN/197 
LATEX2HTML LaTeX to HTML converter 
TEX Document typesetting  SUN/9, SSN/24 

Name Description Documents 

Subroutine Libraries 
 Astronomical & Mathematical 

PDA Public domain algorithms SUN/194 
SLALIB Positional astronomy SUN/67 

S2: Data Access & Management 
CAT Access catalogues SUN/181 

S3: Graphics 
GKS Low-level graphics 
JPEG Image compression SUN/218 
PGPLOT High-level graphics 

S4: Other 
 Parameter/communications 

Infrastructure (I) 
EXPECT User emulation SUN/200 
ICL Command language 
 Interface definition files SSN/68 
INIT Starlink initialisation files 
IRAFSTAR  interoperability  SSN/35 
STARTCL Starlink additions to TCL  
TCL Embedded command language SUN/200 
TK X-window toolkit for TCL SUN/200 

SSC 187 - 206 

Items Released 
CAT S2 KAPPA P2 
CCDPACK P2 LATEX2HTML U3 
CGS4DR P7  S4 
CURSA P5 PDA  
ECHOMOP P3 PERIOD P4 
ESP P2 PGPLOT S3 
EXPECT I PHOTOM P2 
FIGARO P3 PISA P2 
FLUXES P7 PONGO  
GAIA P2 RPS  
GHOSTSCRIPT U3 SLALIB  
GKS S3 STARADMIN U2 
ICL I STARTCL I 
IFD I SURF P7 
INIT I  P2 
IRAFFIG P3 TCL I 
IRAFSTAR I TEX U3 
JPEG U2,S3 TK I 

The codes used above (S2, Ul etc.) refer to the sub-categories  
in the left and centre panels). 

Other Documents 
1. Associated with software items: 

DX cookbook SC/2 
The GWM Xdisplay widget user's guide SUN/219 

2. General: 

 cookbook SC/4 
2-d CCD data reduction cookbook 1.0 SC/5 
CCD photometric calibration cookbook SC/6 
Simple spectroscopy reductions  
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New items 

Eight new items have appeared during the time-
frame of this report: 

FLUXES - calculates the topocentric positions of 
the planets (as viewed from JCMT) and the integrated 
flux densities of five of the planets at a number of 
length values. These provide telescope calibration in-
formation at the effective frequencies and beam-sizes 
employed by the UKT14 and SCUBA receivers on the 
JCMT. (SUN/213) 

GAIA - is a graphical astronomy and image anal-
ysis tool. It was described in an article in the last Bul-
letin (Number 18), and is discussed further in this issue 
in the article on page 22. (SUN/214) 

IFD - is collection of  scripts which can be used 
to create package description files required by either 
ADAM or IRAF environments from a generic source 
file known as an Interface Definition File. (SSN/68) 

IRAFFIG - contains the parts of FIGARO re-
quired to run it from IRAF. It is used in conjunction 
with FIGARO and will eventually be incorporated in 
it. (SUN/220) 

I R A F S T A R - contains the infrastructure re-
quired to run Starlink applications from IRAF cl. It 
doesn't contain any applications itself. It is used in 
conjunction with IRAFFIG to implement the interoper-
ability of FIGARO with IRAF. This is covered in more 
detail in the article on page 4. (SUN/217, SSN/35) 

J P E G  is the  JPEG subroutine library and 
utilities. This is a C implementation of the JPEG meth-
ods for compression and decompression of full-colour 
and grey-scale images. (SUN/218) 

S U R F - is the SCUBA User Reduction Facility 
(SURF). It is a collection of applications for reducing 
mapping and photometry data from the Submillimetre 
Common-User Bolometer Array (SCUBA) at the James 
Clerk Maxwell Telescope (JCMT) on Hawaii.  
SUN/216) 

SX - is a set of extra facilities for use with the 
IBM Data Explorer (DX) visualisation software. Data 
visualisation is the art of displaying data in a way that 
helps you 'see' a trend or pattern in the clearest way 
possible. DX was discussed in an article ( Visualisation 
of  data) in Starlink Bulletin 16 (Decem-
ber 1995). (SC/2, SG/8, SUN/203) 

Package updates 

The update to ESP (the inclusion of GAUFIT) 
was covered in the previous issue. 

C C D P A CK - can now disable attempts to detect 
spurious pixels. NAG code has been replaced. 

C U R S A - provides read/write ability for the new 
Small Text List (STL) format catalogues, enhanced cat-
alogue browsers (catview, xcatview), and a new appli-
cation (catselect) which performs a variety of different 

types of selection from a catalogue. See the article on 
page 11. 

FIGARO - mainly performance improvements 
and bug fixes. Its manual (SUN/86) has been substan-
tially revised. 

PERIO D - now uses PGPLOT directly and no 
longer depends on the XANADU plotting package  

P H O T O M - has a new application, AUTOPHO-
TOM, which performs aperture photometry of a list of 
objects. Also, you can now output results as straight 
counts (flux) rather than magnitudes. 

P O N G O - several bug fixes and enhancements. 
For example, the FITCURVE command now fits a gen-
eral, rather than a Chebyshev, polynomial, and can fit 
 

Utility updates 

G H O S T S C R I P T - is the latest version of Al-
addin Ghostscript, released both to provide the latest 
GHOSTSCRIPT capabilities and for use with the new 
version of the   processors. 

R P S - lets you submit  AT proposals electron-
ically. It has been updated for the ROSAT  round. 

TEX - this document preparation system (includ-
ing  has been updated to the latest stable ver-
sion, based on the teTeX v0.4 distribution of December 
1996. There are significant enhancements to the pack-
ages, including the latest Astronomy and Astrophysics 
class (style macros). 

Subroutine library updates 

CAT - the catalogue and table manipulation li-
brary can now handle catalogues in STL format. 

PCS - the parameter and communications library 
has been updated to provide for  inter-
operability (see article on page 4). 

P D A - has been extensively enhanced to include 
30 new routines, including some for sorting, interpola-
tion and fitting, matrix manipulation, and minimisa-
tion. 

SLALIB - contains some new routines: PLANEL 
and PLANTE are analogues of PLANET and RD-

 but for the case where orbital elements are avail-
able (useful for asteroids and comets), REFCOQ calcu-
lates the coefficients of a two-term refraction model. 
Pluto has been added to RDPLAN and PLANET. 

Future plans 

Starlink's software release mechanism has under-
gone a major change (see article on page 20). 

Mike Lawden, Starlink, RAL mdl@star.rl.ac.uk 
Martin  Starlink, RAL ussc@star.rl.ac.uk 
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CURSA news 

A new version (3.1) of the CURSA package for ac-
cessing and manipulating astronomical catalogues has 
been released. This article summarises its new features, 
the most significant ones being: 

• the ability to access some remote on-line catalogues 
located at various data centres and archives around 
the world. 

• a new application for converting between various 
celestial coordinate systems. 

• new applications for plotting finding charts. 

In addition, a version of the PPM (Positions and 
Proper Motions) general-purpose astrometric catalogue 
and some catalogues for the photometric calibration of 
CCD frames are being made available in a form which 
is fully compatible with CURSA. 

CAT subroutine library 

Version 4.1 of the CAT subroutine library for ma-
nipulating astronomical catalogues is released with ver-
sion 3.1 of CURSA. Both CURSA and CAT are uni-
formly available on all three variants of Unix cur-
rently supported by Starlink: Digital  So-
laris/Sun, and  

Accessing remote catalogues 

CURSA now includes facilities for accessing re-
mote catalogues held on-line at various astronomical 
data centres and archives around the world. These are 
available within the catalogue browser xcatview, in the 
new application catremote, and also from a form in 
the CURSA  pages' (see below). Obviously, this 
option is only available if CURSA is running on a com-
puter with appropriate network connections, but this 
will usually be the case at a normal Starlink node. 

Subsets comprising all the objects in a remote cat-
alogue lying within a given angular distance of a given 
point on the celestial sphere can be extracted and saved 
as a local catalogue. This type of selection is sometimes 
called a 'cone search.' Figure 1 (page 13) shows the 
xcatview window to specify a remote catalogue and 
retrieve a subset. 

A wide range of remote catalogues can be accessed, 
including many standard ones. Most of the catalogues 
are located at either the Department of Physics and As-
tronomy, University of Leicester, the European South-
ern Observatory (ESO) at Garching, or the Canadian 
Astronomy Data Centre at the Dominion Astrophysical 
Observatory. 

The catalogues at Leicester are a copy of the 
catalogues provided by the High Energy Astrophysics 
Science Archive Research Center (HEASARC) at the 

NASA Goddard Space Flight Center and form a partic-
ularly extensive collection. They range from traditional 
catalogues, such as a version of the Bonner Durch-
musterung (Argelander 1862), through to modern X-
ray astronomy catalogues compiled from observations 
made with the ROSAT, Ginga, and ASCA satellites. 
All the remote catalogues are, of course, outside the 
control of Starlink, and are usually made available on 
a 'best efforts' basis. 

CURSA accesses the remote catalogues using the 
catlib library developed by Allan Brighton, Miguel 
brecht and colleagues at ESO for use in their skycat 
image display tool. Starlink gratefully acknowledges 
their permission to use this software. 

Converting between celestial coordinate systems 

Converting tabulated celestial coordinates between 
different systems is a ubiquitous requirement when 
working with catalogues. Version 3.1 of CURSA in-
cludes a new application, catcoord, which provides this 
facility. It can convert mean equatorial coordinates for 
a given equinox and epoch to mean equatorial coor-
dinates for a new equinox and epoch or to Galactic 
coordinates. 

There are numerous uses for this application. It 
might be used, for example, to convert the coordinates 
in two catalogues to the same equinox and epoch prior 
to pairing them with CURSA application catpair. Al-
ternatively, it could be used to convert the coordinates 
of the stars in a finding chart to the planned epoch of 
observation prior to plotting the chart (see below). 

By default, catcoord operates on columns of Right 
Ascension and Declination for some equinox and epoch 
in the input catalogue. However, if they are available, 
it can also use columns of proper motion in Right As-
cension and Declination, parallax, and radial velocity in 
the input catalogue to compute the desired coordinates 
more accurately. 

Internally, catcoord uses Starlink's SLALIB sub-
routine library (see SUN/67) to perform the conver-
sions. 

Obviously, catcoord will only work on catalogues 
which contain coordinates in a format which it can 
recognise. The facilities for accessing remote catalogues 
described above always return a subset with suitable 
coordinates. Similarly, regions in the HST Guide Star 
Catalog imported using CURSA application  
contain suitable coordinates. Also, a version of the 
PPM catalogue with columns of proper motion etc suit-
able for accurate coordinate conversions is available (see 
below for details). 

Finding charts 

Another new facility in CURSA is the ability to 
plot basic finding charts. 
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Application cat chart plots a set of objects as a 
finding chart using the tangent plane projection that is 
conventional in optical astronomy. 

The additional application cat   allows you 
to customise the appearance of the objects. You can 
specify the colour and symbol used to plot the objects 
and how the symbol size varies with magnitude or flux. 
Like catcoord, catchart will operate on any catalogue 
which contains coordinates that CURSA can interpret. 

Figure 2 shows an example finding chart. The tar-
get objects have been extracted from the ROSAT All-
sky Bright Sources Survey (Voges et  1996) and are 
plotted as blue stars. They are superimposed on field 
stars extracted from the PPM catalogue plotted as red 
circles. 

The new facilities in CURSA for plotting finding 
charts are similar to those provided by the special-
purpose Starlink finding chart program, the venerable 
CHART (see SUN/32). The two packages are comple-
mentary and each has its advantages. For example, 
CHART can produce finding charts to a fixed abso-
lute size to overlay on photographic plates. Conversely 
c a t c h a r t , in conjunction with the other CURSA ap-
plications, gives access to a wider range of catalogues, 
can produce plots using the J2000 coordinate system 
now recommended by the  AU, and is available on 
 

Catalogues 

A small collection of catalogues with coordinates in 
a format which CURSA can interpret can be retrieved 
by anonymous ftp. 

The collection includes a version of the Positions 
and Proper Motions (PPM;  and Bastian 1988, 
Bastian et al 1991) catalogue with columns of proper 
motion etc suitable for accurate coordinate conversions. 
The PPM is a general-purpose astrometric catalogue 
similar in scale and scope to the SAO catalogue, but 
more modern and accurate. The version available cov-
ers both hemispheres. 

Versions of Landolt's (1973, 1983, 1992) catalogues 
of photometric standards are also available. These cat-
alogues can be searched to select standard stars suit-
able for use in a CCD observing programme. Typically, 
you would select stars (using xcatview or ca t s e l ec t ) 
which met specified criteria of position, colour, bright-
ness, etc). Starlink cookbook SC/6 discusses how stan-
dard stars are used to calibrate CCD photometry. 

You can access the catalogue collection by anony-
mous ftp to directory / pub /acd / ca t a logues at site 
f t p . r o e . a c . u k . Remember to reply anonymous when 
prompted for a  and give your e-mail address 
as the password. Retrieve file OCQNTENTS.LIS for a list 
of the catalogues available. Details of the collection 
can also be accessed from the CURSA 'home page' (see 
below). 

Finding out more 

CURSA is fully described in  Additional 
information is available from the CURSA 'home page' 
on the World Wide Web. Its URL is: 

http  

Version 4.1 of the CAT subroutine library is fully 
described in SUN/181. However, the subroutine inter-
face to this version has no external differences to the 
previous version. 

Finally, if you have any suggestions about how 
CURSA and CAT could be enhanced, run into prob-
lems using them, or would like assistance in accessing 
catalogues, then please do not hesitate to contact me. 
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Remote Catalogue: 
ROSAT  Survey Bright Sources (catalogue) 
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rassbsc@lei 

Central Right Ascension (hh:mm:ss): 

Central Declination (sdd:mm:ss): 

Radius (minutes of arc): 

Maximum permitted number of rows: 
 coordinates should be for equinox  
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Figure 1. The xcatview window to choose a remote catalogue and extract from it a subset comprising all the 
objects lying within a given angular distance from a specified point on the celestial sphere. 

Field Centre: Right Ascension 14:05:00, Declination  (Equinox    
N 

Orientation:   
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Exit Colours | Clear j Capture Print Crosshair Help 

Figure 2 
Survey. They 

. An example finding chart showing target objects extracted from the ROSAT All-sky Bright Sources 
are plotted as blue stars scaled according to count rate. The field stars are extracted from the PPM 

catalogue and are plotted as red circles scaled according to magnitude. 
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Data-format conversion 

A new version of CONVERT  has recently 
been released. This article describes the major improve-
ments it provides and some background to them. 

FITS and Starlink formats 

In days of yore, it was usually easy to convert a 
FITS file into a bulk data format, like the Starlink NDF 
and its predecessor the BDF. In recent years, FITS 
has developed extensions to cope with the demands of 
modern-day instrumentation and space missions, offer-
ing many possibilities for efficient and complete data 
storage. While this is fine for those writing the files, 
it poses some headaches for authors of general 
readers. 

The culprit is the binary-table extension. It can 
represent a multitude of different types of dataset. 
Examples include a binary catalogue (as this form is 
more efficient to store and access than text form); 
time-tagged photon events as used in X-ray astron-

 spectra at different sky positions and sparse ar-
rays; and images or spectra with ancillary arrays such 
as errors, quality, wavelength, and detector calibra-
tion. Whilst the CURSA package  can al-
ways read a binary table, CURSA treats the data like 
a catalogue, which may be inappropriate. There are 
few conventions, so it is impossible to convert an arbi-
trary FITS binary table to the most-convenient (for the 
astronomer) data format for processing  analysis. 

FITS2NDF and converting IUEFA and ISO data to 
NDFs 

For these reasons, the new FITS2NDF task recog-
nises certain data products, and translates the vari-
ous columns in their binary tables into NDF compo-
nents. So far, it recognises numerous  Final Archive 
products   SILO,  MXLO), ISO auto-
analysis products (CMAP, CMOS, LWS AN, SWS AA), 
and 2dF datasets. Figures 1 and 2 show some examples 
created using the automatic-conversion system. 

Given adequate support documentation, it should 
be straightforward to add new formats to FITS2NDF. 
Please contact me if you have suggestions for additions. 

FITS2NDF can also recreate an NDF from a FITS 
file made by its inverse - NDF2FITS. The latter uses 
binary tables and another recent addition - the FITS 
image extension - to retain both standard NDF com-
ponents, like the VARIANCE array, and auxiliary data 
in NDF extensions. At first, this may  pointless. 
However, it could prove beneficial if FITS becomes the 
lingua franca of astronomers mixing IRAF and Starlink 
software from the IRAF cl. 

For unrecognised binary tables, FITS2NDF will re-
tain the data in NDF extensions as TABLE structures. 
FITS2NDF turns random-group FITS files into a series 
of NDFs stored in a single container file. 

FITS2NDF now performs the automatic format 
conversion, superseding  's FITSDIN. The auto-
matic-format-conversion system recognises many more 
file types, such as  and  as being FITS files. 

Upgraded NDF2FITS 

NDF2FITS has been improved. It stores addi-
tional header information to allow FITS2NDF to recre-
ate NDFs. This includes propagation of HISTORY 
records when the new parameter PROHIS is TRUE, 
and nested NDF extensions. NDF2FITS also stores 
2dF extensions in binary tables. Some bugs have been 
fixed too, especially concerning axis headers. 

It also corrects an anomaly in the automatic pro-
cessing of integer FITS files by NDF applications. Hith-
erto, an output NDF would always be floating point. 
Now, the  conversion will restore the original 
data type (BITPIX keyword). 

Improved conversion to and from IRAF 

The previous converters were spartan, and propa-
gated only a small fraction of NDF components. The 
latest version writes keywords for the label, units, axes, 
history, origin, bad value, and class. The most impor-
tant of these are the origin, partly because it is needed 
for CCDPACK mosaicking from IRAF; and axes, which 
are vital for calibrated spectra. The IRAF dataset 
does not have the equivalent of NDF axes; however, 
NDF2IRAF can create non-linear axes using the multi-
spec format, listing the axis centres in the FITS head-
ers. Linear axes are readily converted through stan-
dard FITS keywords. The FITS airlock in the NDF 
can be merged into the IRAF image headers, and with-
out duplication of keywords. There  also control of 
the propagation of the history records. 

The new IRAF2NDF provides reciprocal improve-
ments, although it does not support all the variants of 
the multispec axis format. 

Other new facilities 

There are two new tasks: DA2NDF and NDF2DA 
for conversion between a data stream, as written by 
C code or a Fortran direct-access file, and the NDF. 
These data files have recognised file type . das for the 
purposes of automatic  

A further addition to the automatic conversion 
system is NDF compressed using gzip with file type 
 

Further details can be found in the new hypertext 
documentation that accompanies the release: 

  Release sun55 

Malcolm Currie, Starlink, RAL mjc@star.rl.ac.uk 
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Figure 1. Selected  Final Archive datasets for observation SWP07071. The MXLO spectrum is shown in 
yellow. The upper inset shows the SILO fiuxes, and the lower inset displays the quality array highlighting the fiducial 
marks. These plots were generated with KAPPA using FITS2NDF  the fiy'. 
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Figure 2. An ISOCAM CMOS mosaic derived from 64 individual frames. Again, this plot was made with 
KAPPA after FITS2NDF. You can also display and manipulate such data with GAIA. 
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NAG-free KAPPA 

Linux users of KAPPA have had to make do with 
13 fewer applications than are available on Starlink's 
other supported operating systems. The dichotomy oc-
curred because these tasks still called  rou-
tines. That changed with the recently released, NAG-
free, KAPPA, which is also available on the new Star-
link CD-ROM. Removal of NAG, which is proprietary, 
is also another step towards offering KAPPA running 
from IRAF. 

The release was not without casualties, however. 
We could find no suitable public-domain replacements 
for the NAG hidden-line graphics, so COLUMNAR and 
HIDE are withdrawn. They may return at some future 
release. One possibility is that there are copies of the 

 library documented in the original  lurk-
ing on tape. If any reader knows the whereabouts of the 
HIGR source library, please let the undersigned know. 
CONTOUR has had its smooth-contour and annotation 
facilities withdrawn until they can be incorporated into 
the KAPPA contouring subroutines. 

Some other graphics tasks which were past their 
'sell-by' date were also withdrawn. They didn't work on 

 and better facilities are available through 
GAIA (SUN/214) or the new  Xdisplay widget 
(SUN/219). 

There are four new tasks, including the following: 

D R A W S I G Draws ±n standard-deviation lines on a 
line plot. There is clipping, and the statistics may 
be reported too. See Figure 1 for an illustration. 

   O D Edits an NDF FITS extension using a 
text file or parameters. This allows you to ma-
nipulate ancillary data not in a special extension. 
There are also three new synonyms derived from 
FITSMOD provided for ease of use and script-
ing. They permit reading  and writing 

 of FITS keywords, and testing for 
keyword existence (FITSEXIST). 

 Compares datasets against a reference set 
using the Kolmogorov-Smirnov test, and combines 
statistically similar data into an output vector 
dataset. You can also supply a single dataset, 
which is divided for the comparisons. 

DRAWSIG and KSTEST were written with SCUBA 
data reduction in mind. 

Some of the existing tasks have significant improve-
ments. Here is a selection: 

• CONTOVER, CONTOUR, and TURBOCONT 
have had several improvements, including the fol-
lowing: There are two new methods for select-
ing the contour heights using percentiles. You 
can select the colour of the contours, and have 

dashed contours plotted for those below a nom-
inated height. These new features were used to 
make Figure 2. 

• CONTOUR has a new parameter, STATS, which, 
if set to TRUE, will compute the number of closed 
contours and the total contour length at each 
height (important to some theoreticians). The 
statistics are written to new output parameters 
called NUMBER and LENGTH. 

• FITSIN has a REWIND parameter to enable tape 
rewinding between invocations. 

• FITSURFACE computes and records the variances 
of the polynomial coefficients. MAKESURFACE 
can create a variance array when the new parame-
ter VARIANCE is set to TRUE. 

• LINPLOT has had a big overhaul to make it easier 
to use, especially for composite plots, and to offer 
more facilities. 
There is an option to plot error bars in a choice 
of styles and include co-ordinate errors. To avoid 
clutter, you can control the frequency of error bars. 
There is a choice of graph styles including the his-
togram form, or points marked with a symbol. You 
can select the colours of the error bars, graph lines, 
and symbols. Thick lines now work for all parts of 
the plot. 
LINPLOT was redesigned to allow easy production 
of composite plots, controlled using the CLEAR 
parameter. When CLEAR is FALSE, the axis lim-
its are inquired from the graphics database. The 
abscissa limits are now adjustable, so there are new 
and renamed parameters for controlling the limits 
that have sensible defaults. 

Using the new facilities, it is possible to create 
colour hardcopy combining graphs from multiple 
datasets, with each plotted in a different colour 
and/or line-style. See Figure 1 for an example. 

• SURFIT has been rewritten to take advantage of 
NDF facilities including sections and history, and 
it can accept foreign-format files. 
Several of the parameters have been renamed to 
their standard values, or combined to make array 
parameters. If you use SURFIT in scripts, you 
should check the usage carefully. 

Further details can be found in the online help: 

 kappa 

 kaphelp Changes  10 

or in the hypertext documentation: 

 findme Release sun95 

Malcolm Currie, Starlink, RAL mjc@star.rl.ac.uk 
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Example LINPLOT composite with DRAWSIG lines 
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Figure 1. This illustrates some of the new features of LINPLOT and the recently introduced DRAWSIG operating 
on an arbitrary one-dimensional dataset. LINPLOT plots data values against their co-ordinates at the centre of each 
blue cross. The extent of a cross indicates la errors for both the data value and the co-ordinate. The error bars can 
have serifs or be diamond shaped. A smoothed version of the dataset is overlaid in green using the histogram line 
style. Finally, the red dashed lines are plotted at the mean value  using DRAWSIG. 

      

 

Figure 2. Contours overlaid on an image of one lobe of the bipolar outflow from GGD12-15. It was made using 
DISPLAY, TURBOCONT, PICDATA, and PALENTRY tasks. The contour heights are set at various percentiles; 
those below a nominated threshold generate dashed contours. TURBOCONT is run a second time to draw the 
highest contours in black to contrast with the underlying image. PALENTRY created the steel-blue mat. (Dataset 
courtesy of Brian Heaton.) 
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Figaro - errors creep in 

At the end of 1996, the Spectroscopy Software 
Strategy Group made the expansion of the error-propag-
ation facilities of Figaro a high priority. Some Figaro 
tasks already supported error propagation (e.g. ICADD), 
but it was not possible to perform a complete spectrum 
extraction with error propagation. With the most re-
cent release of Figaro (v5.2-0) this is now possible. In 
the previous release (v5.1-6) there were also some sig-
nificant changes, most notably in the use of temporary 
NDFs, giving a speed improvement. 

Figaro can also now be used from within the IRAF 
cl, which is described in a separate article in this issue 
(see page 4). 

Error propagation 

A number of Figaro applications have recently 
been enhanced by the addition of error propagation. 
It is now possible to complete the extraction of spectra 
whilst preserving the error information. 

As part of the changeover from the old DST for-
mat to the new NDF format, the errors propagated 
by Figaro are now stored as variances rather than as 
standard deviations. A number of Figaro tasks have 
performed error propagation for some time, so the al-
gorithms used in these existing tasks were all verified 
for this change. Figaro task-groups which now support 
error propagation include: 

• the majority of mathematical operations. 

• B-star spectra. 

• variance 'fudging' for fitting data. 

• removal of cosmic rays and bad columns. 

•  fielding. 

• sky subtraction. 

• spectral extraction. 

The errors are propagated using a standard equa-
tion (see e.g. equation 3.13 in Bevington and Robinson, 
Data reduction and error analysis for the physical sci-
ences, McGraw-Hill). Covariances are not calculated, 
in order to save run time. Thus, calculated variances 
are not formal for problems with correlated errors. 

The choice of enhanced routines means that (with 
the help of a couple of KAPPA applications) it is now 
possible to follow a data reduction recipe from 
raw data through to optimal extraction with 
propagated variances. SUN/86 now contains a new 
section which gives an example of a complete error-
propagating spectral extraction. 

A complete list of the tasks which support prop-
agation can be found in the Figaro documentation 
(SUN/86 and the on-line HELP). 

Performance enhancements 

As from v5.1-6, Figaro tasks which allocate work-
space for internal calculations now do so in memory, 
rather than in temporary files. This leads to an im-
provement in speed for affected applications. The dif-
ference is generally quite small, except where the work-
ing directory resides on a 'remote' NFS-mounted disk. 
In this case the change is quite significant, and is most 
noticeable with a command like IMAGE. Typically, the 
task completes in 15-25% of the time it previously took, 
depending on the level of network activity and disk us-
age. The long delay between the image being displayed 
and the shell prompt reappearing has also been re-
moved. About 40 other applications should see a slight 
improvement in performance due to this change. See 
the tip below for more information on optimising your 
use of Figaro when data are stored on remote disks. 

The MEDSKY application has been modified to 
use larger chunks of data - the code was still living in 
the days of VAX ll /780s. For input data with QUAL-
ITY information, MEDSKY will run about ten times 
faster than previously. There is a small improvement 
in speed for all data, regardless of the presence of a 
QUALITY component. 

One problem with  Figaro was that some 
commands would produce output datafiles much larger 
than the useful data they contained. This problem 
affected several applications, notably EXTRACT and 
YSTRACT which produce  data from 2-D input. 
As from v5.1-6, these commands now only use the min-
imum space required for an output file, rather than 
roughly the same space as used by the input data file. 

Optimising access to data on  disks 

When you access data stored on a disk connected 
to a different machine to the one on which your shell 
process is running, commands take more time to run. 
There are several reasons for this: the level of network 
activity, the load on the remote machine, and so on. 
Generally, you're better off working with data on a disk 
connected to the machine you're using; but it isn't al-
ways possible, or helpful, to do this. 

When accessing input data files, Figaro sometimes 
has to create temporary files. These are, by default, 
placed in your current working directory. What this 
means is that if you are working on 'remote' data, and 
your working directory is also 'remote', Figaro has to 
write and then read back data across the network. This 
can slow things down quite a bit! There is no once-and-

 way around this, but you may be able to take 
advantage of a feature of HDS which lets you control 
where the temporary files are stored. For example, if 
your home directory is on the local machine you might: 

 setenv HDS_SCRATCH  

Temporary files would then be placed in your home 
directory. Bear in mind that temporary files can be 
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quite large for some applications, and the area available 
in the directory $HDS_SCRATCH needs to be of adequate 
size. 

Documentation changes 

The on-line help text for Figaro has been tidied 
up. Although there is only a small amount of new in-
formation, the text is now arranged in a more consistent 
and accessible manner. The purpose of each task can 
be found at the top level, and there are sub-headings 
with a more detailed description of the task and of the 
parameters. For many commands there is now a "see 
also" heading which points to related or similar tasks 
in Figaro and in KAPPA. 

Martin Clayton, Starlink, UCL mjc@star.ucl.ac.uk 
Jon Lockley, Starlink, Southamptonjjl@astro.soton.ac.uk 

Starlink cookbooks 

One of the most significant happenings in Starlink 
since the last Bulletin appeared is the publication of 
several new Starlink Cookbooks - six, in fact. 

'Cookbooks' were the most requested type of docu-
ment in the last two Starlink Software Surveys, so this 
new batch is a direct response to user needs. 
books are difficult to produce. First, you have to catch 
an expert in the topic being explained - someone who 
knows how to use our software to cook the data prop-
erly. Then you have to persuade him or her to spend 
time writing it up. 

The purpose of a cookbook is to enable a user who 
is new to a field of astronomical data analysis to get up-
to-speed as quickly as possible. Conventional software 
manuals tend to concentrate on describing the facilities 
provided, and say little about how to use them prop-
erly or about the background and context in which the 
program is used. 

Most of our cookbooks are first attempts at provid-
ing this sort of information. We would like, therefore, 
to get feedback from readers. If you have any com-
ments or suggestions to make on a Starlink cookbook, 
please e-mail them to usscQstar .r l .ac .uk. We hope 
to revise them soon to improve their scope, clarity, and 
relevance; maybe you could help! 

A user's view of one of the new cookbooks (SC/4) 
appears on page 24. I hope this encourages you to look 
at them all. 

The six new cookbooks are: 

S C / 2 - The D X cookbook 
DX (Data Explorer) is an IBM data visualisation 
package recommended by Starlink, particularly for 
visualising 3-D scalar and vector data. This 
book provides a set of simple recipes for perform-
ing common operations. It also summarises the 
DX data model. 

S C / 4 -  cookbook 
This describes the fundamentals of writing scripts 
using the Unix C shell. It shows how to combine 
programs to create time-saving tools to perform 
repetitive jobs, create data-processing pipelines, 
and encapsulate useful recipes. It gives practical 
examples to get you started without your having 
to consult a Unix manual. See also the article on 
page 24. 

S C / 5 - 2-D CCD data reduction 
A gentle introduction to reducing direct 2-D CCD 
images, aimed at novice users of CCD data. Us-
ing many examples, it shows you how to read im-
ages from tape/disc, display images, obtain im-
age statistics, and convert image formats. Most 
importantly, it introduces aspects of the powerful 
CCD reduction package, CCDPACK. It describes 
the historical context of CCDs, their faults and ad-
vantages. This explains the rationale behind some 
of the processing techniques. 

S C / 6 — CCD photometric calibration 
This covers the elementary physical theory that is 
required in order to understand photometric data 
reduction. It covers all the steps between obser-
vation and calibrated data. It describes the use 
of the Starlink packages PHOTOM and GAIA in 
some detail, focussing on the steps required to per-
form a simple photometric calibration. 

S C / 7 — Simple spectroscopy reductions 
This describes the basic concepts and methods 
used in optical astronomical spectroscopy. It is 
aimed at those new to the field. A complete worked 
example reduction, using a real »dataset, is de-
scribed. Common problems and their solutions 
are discussed. A section on related resources is 
included, as is a glossary of commonly used terms. 

 -  cookbook 
This is a revision of the former SUN/12, now is-
sued in the more appropriate 'Cookbook' series. 
It shows how to produce all the main  struc-
tures and features by showing you, on the left-hand 
page, exactly what source text was used to produce 
the output shown on the right-hand-page. It an-
swers the question 'How did you do that? ' for lots 
of typical examples of  output, so you can 
first choose what you want to do, and then find 
out how to do it. 

Don't forget the two earlier cookbooks: 

 - J C M T D R cookbook 

 - Echelle data reduction 

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

In 1987, no-one (well, hardly anyone) was worried 
about the Millennium date problem. Surely it can be 
put off for six years by using hexadecimal for the low-
order digit? 

1987 was the greatest year in the history of the 
world for the creation of Starlink sites. No less than six 
new sites joined the Project. These were: Cardiff Uni-
versity, Queen Mary  Westfield College (then QMC), 

 University, Oxford University, Queen's University 
of Belfast, and Armagh Observatory. 

One of Starlink's most successful innovations has 
been its hierarchical and extensible method of storing 
data. The foundations of this success were laid at a 
"Data Format Standards" meeting in 1987. This led to 
a fundamental definition of Starlink's HDS/NDF data 
formats, encapsulated in SGP/38. 

KAPPA, Starlink's comprehensive image process-
ing and data visualisation package, is ten years old 
this year. The manual (SUN/95) is currently Starlink's 
largest document (at 450 pages). 

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

New software distribution plan 

The Starlink Project is changing the way it dis-
tributes the Starlink Software Collection from the cur-
rent system, based on frequently issued software up-
dates via the network, to one using CD-ROMs and the 
Starlink Software Store. 

CD-ROM is the most popular method of distribut-
ing software now in use. It offers a simple and conve-
nient way to ship quite large collections of software, 
and combines ease of use and fast access to files with 
the widespread availability of the technology to read 
the media. 

The Starlink Software Store (at URL: h t t p : / /  
 has been 

in successful operation for about a year, offering easy 
access via the network to users who want to down-load 
and run selected software packages. It offers a 'point-

 service and delivers complete bundles of soft-
ware packaged up and ready to be installed. 

The new software distribution method will com-
bine the Software Store and CD-ROMs to provide an 
easy-to-use system which provides maximum flexibility 
to Starlink Site Managers and users with their own in-
stallations, so that an installation of Starlink Software 
can be tailored to match the precise requirements of a 
Site or individual. 

The primary distribution medium will be CD-
ROM. Starlink will build all the Starlink Software Col-
lection libraries, packages, and utilities from scratch 
every six months (March and September), for all sup-
ported systems, and issue a complete system on a multi-
CD set. The set will contain a CD for each supported 

platform with a ready-to-run Software Collection, and 
a CD of all the Software packaged individually, again 
for all supported systems. In addition, rebuilt versions 
of the Base Set software will be provided. 

Sites will be able to update their local Starlink 
Software installation from the CD-ROM in one go us-
ing the tools provided, or update selected packages in 
batches, depending on local needs. Sites may also re-
place their local installation completely with the one 
on the CD-ROM should they wish, or run the software 
from the CD-ROM itself, although this may only be 
practicable on a PC running Linux with a fast (8X) 
CD-ROM drive. 

At the same time that the CD-ROM sets are is-
sued, the Starlink Software Store will be updated with 
distribution sets of the software packages, so that the 
software versions on the Store match those on the CD-
ROM. Thereafter, until the next CD-ROM, the Store 
will be updated with any bug fixes required for the 
packages. Sites may update their installations with 
patches from the Software Store, or wait until the next 
CD-ROM is available. 

Some software will not be included on the CD-
ROM, because it uses the proprietary NAG libraries. 
Starlink has removed the dependency on the NAG li-
braries from the majority of packages, replacing the 
calls to NAG routines with calls to appropriate rou-
tines in the Starlink Public Domain Algorithms (PDA) 
library. Such NAG-free packages will be included. The 
NAG libraries themselves will not be included on the 
CD-ROM, nor will the MEMSYS (Maximum Entropy) 
libraries. Instead, they will be available to Starlink 
Sites from RAL using a modified version of the existing 
distribution method. 

Starlink regularly distributes information files, such 
as lists of users and document indexes, as part of the ex-
isting distribution system. These files, and documents 
not associated with a specific software package, will be 
updated once a month by a simplified version of the 
current distribution method. 

To match the software distribution plan, the yearly 
work plan for Starlink's contract programmers and the 
programmers at RAL will be designed to deliver prod-
ucts (new software, updates to existing software, etc) 
in good time for testing before each CD-ROM release. 
Other programmers supporting software in the Starlink 
Collection will be encouraged to deliver updates so that 
they too can be included on the CD-ROM issues. The 
deadlines for software submission will be mid-June and 
mid-November, to allow sufficient time for integration 
and testing. 

The new distribution system's strict schedule will 
also focus the effort of RAL staff, allowing more efficient 
use of resources, as well as providing a convenient and 
easy-to-use and maintain distribution system. 

Martin  Starlink, RAL ussc@star.rl.ac.uk 
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GAIA is a graphical astronomy and image analysis tool. The picture above shows it being used to plot intensity 
against position along a line specified interactively, either by dragging the entire line or by using the two end handles. 
I chose to use it, simply because it provides facilities which earlier packages didn't; it's made my life much easier. 

What do I like about it? A "live" window is much better for quick-look analysis than the passive displays 
available in Figaro. Browsing an image with real-time display of data values and positions is very useful as a prelude 
to using Figaro for extraction. Similarly, the spectrum slice routine enables you to move the slice interactively and 
watch the "spectrum" display. Finally, image blinking makes comparing red and blue frames very easy. 

I'm using GAIA mainly for quick inspection of long-slit spectra from Palomar and Keck. Normally, I'll do a fast 
spectrum inspection before detailed extraction using Figaro. I've also used it for calibration measurements, such as 
determining the plate scale in our long-slit data by reference to features observed in sky survey and Keck images. 
I've a number of suggestions for improvement: 

• The (brilliant) quick magnify would be better still if non-integer magnifications were available (especially when 
blinking images of different sizes). 

• The status/button hints line at the bottom of the GAIA window becomes hidden if you contract the window 
vertically. We think that this line is important enough that it should always be displayed, even at the expense 
of making the image display smaller. 

• Spectrum slices are plotted as a function of the number of pixels crossed. It would be good to plot another 
x-axis here: the equivalent length of the slice in horizontal or vertical pixels. 

Support is great - Peter Draper comes up with fixes and alterations very quickly. For example, our installation 
was modified within the course of an evening to allow dumping of spectra into . sdf files as well as the default 
PostScript printed output. To conclude, I would certainly recommend GAIA to other users; I'm a keen user myself. 

Rob Proctor, Preston r.proctor@uclan.ac.uk 
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Spectroscopy news 

The two major items of news within Starlink in the 
field of spectroscopy are the releases of a new cookbook 
and a new version of the software package ECHOMOP. 

SC/7 

One of the recently released Starlink cookbooks 
(see page 19) is SC/7 Simple Spectroscopy Reductions, 
which describes the process of extracting a spectrum 
from the point of view of a novice spectroscopist. SC/7 
includes a complete worked example (an on-line copy is 
available) which can be followed as part of the learning 
process. The document also contains several 'cookies' 
for common spectroscopy tasks, a glossary, and a short 
section pointing readers to other documentation about 
spectroscopy software. 

Spectroscopy is a big field, and not one which can 
be covered completely in a single, slim volume. The 
practical examples in SC/7 therefore cover only very 
simple, single-order,  extractions. Despite the nar-
row coverage of the examples, the concepts described 
in the document serve as a useful introduction to the 
field of spectroscopy in general. 

The Starlink documentation set already contains 
two documents for échelle spectroscopists (SG/9, an 
introductory guide, and SC/3, a cookbook). In the 
future, other types of spectroscopy will be addressed, 
notably fibre spectroscopy which is being reviewed this 
year. 

ECHOMOP v3.3-0 

ECHOMOP is a software package designed primar-
ily for échelle data reduction. 

At the end of 1995 a new version was released, 
completing the port from VMS. During 1996 many 
changes and fixes were made as part of a gripe 'blitz' 
which proved very successful (not least in terms of the 
number of changes). After one year of blitzing, the new 
ECHOMOP emerged much improved over the previ-
ous release. This year some further changes have been 
made, including the useful addition of the ability to 
write  stacks directly. This change makes it easy 
to extract a spectrum (échelle or single-order), 
length calibrate, and then output the results straight 
to DIPSO. 

Here is a summary of other changes made in the 
two releases: 

• Speed opt imizat ion of ECHOMOP tasks was 
undertaken as part of the blitz. In v3.1-0 there 
were already improvements for Digital Unix users. 
In v3.2-0 an average 35% reduction in execution 
times, as compared to v3.1-0, was achieved for all 
supported platforms. 

• Enhancements have been made to some tasks. 
An example is the automatic order-locator, which 
can now find orders even in an image with a wide 
variation of background level. 

• Simplifications have been made to the param-
eters needed by some tasks. An example is the 
wavelength calibrator, which now only requires one 
arc type specifier. 

• Bad pixel sensing has been added to all the tasks 
using input datasets. This means that ECHOMOP 
has a  approach to bad pixels in 
the input data and quality arrays - either or both 
can be handled. 

• Bug fixing has been a major part of the blitz. As 
a result, ECHOMOP is now much more robust. 
Many of the interactive options which previously 
were prone to temperamental behaviour now oper-
ate as advertised. 

• Documentat ion has been tidied up all round. 

Although ECHOMOP was originally intended for 
échelle data reduction (it was written to reduce UCLES 
data), it is very flexible and can also be used for simple 
single-order reductions. 

The reduction proceeds in a series of simple num-
bered steps: find the spectrum, find the path of the 
spectrum in the image, pick the object and background 
channels (Figure 1 on page 25 shows an example of 
ECHOMOP being used to do this), do a flat-field cor-
rection (if needed), model the objectprofile, model the 
background, and extract the spectrum. Automatic 
wavelength calibration is available, and works in most 
cases, even when only a few strong lines are present in 
the arc spectrum. 

To make 'simple' extractions as quick and easy 
as possible, ECHOMOP selects suitable default values 
for the parameters and automatically models the data, 
where appropriate. A novice user can quickly get useful 
results, and then return later to try the large number 
of tuning options available. 

To see just how easy a reduction with ECHOMOP 
is, why not try the worked example included in SC/7? 
The datasets required should be available in your Star-
link software installation. 

You may be aware that the current Starlink sup-
port of ECHOMOP has been under threat as part of 
a "making ends meet" exercise. Loss of this package 
would be a pity, not just for those people who use the 
software, but also because it offers a very easy way to 
carry out simple spectral extractions quickly. 

For the moment, support for ECHOMOP will con-
tinue, but use will be closely monitored. 

Martin Clayton, Starlink, UCL mjc@star.ucl.ac.uk 
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 cookbook SC/4 to the rescue 

A while ago, I was regarded as a bit of a com-
puting guru among the members of my peer group - I 
knew about 'B ' editing in format statements and string 
manipulation with integer variables, I knew neat tricks 
for generating graphics on the line printer and how to 
unblock the card punch, and I even had a reasonable 
command of IBM Job Control Language. Okay, so it 
was quite a while ago. . . 

The time has come 

Times change, and these days I try not to worry 
too much that I have trouble making sense of my stu-
dents' C + + programs and Hot Java applets; like most 
university staff, I'm just too busy to make the capi-
tal investment of time required to get up-to-speed with 
the latest fashions if I can make do with what I already 
know. 

However, even old dogs need to learn new tricks 
every now and again if we're to do some things with 
any semblance of efficiency. (After all, we've all learnt 
to love Unix and to ridicule VMS's ponderousness -
haven't we?) Such a moment came for me when I re-
cently had cause to compute a grid of models requiring 
a separate, slightly different, input file for each of sev-
eral hundred grid points. After only a very few minutes 
of rather laborious editing, I realised that the time had 
arrived to get to grips with shell scripting.1 

You don't have to learn Perl 

I'd previously made one half-hearted stab at this, 
with Perl, but gave up because it was quicker in the 
short term to do something the clumsy way than it was 
to find out how to do it efficiently. 

Who wants to claw up the learning curve by wading 
through some hefty tome, no matter how worthy, no 
matter how fond one is of the camel family, just to find 
out how to edit a file, and rename it, in a DO loop? 
'Teach yourself the Unix C shell in 14 days' is fine in 
the unlikely event that you have 14 days going spare, 
while the relevant section in 'Unix in a nutshell' is just 
too terse for the tyro. 

So, as is often the case, I thought the answer now 
would be to steal someone else's script, and see if I could 
understand it and modify it to do what I wanted. And, 
as is often the case, my first recourse for this sort of 
thing was to pay a call on Martin Clayton (the penalty 
he pays for being both very capable and very obliging) ; 
my visit proved to be timely, as he happened to have to 
hand an early draft of Malcolm Currie's 'C-shell 
book' (SC/4), which I promptly stole, while wonder-
ing about the conspiracy that lies behind the  
 

 quote from the Cookbook, "Scripting is a powerful and 
time-saving tool for performing repetitive jobs, creating data-
processing pipelines, and encapsulating useful recipes. A script 
is a text file containing a set of shell commands and constructs 
that perform a routine task." 

This Cookbook is exactly what someone like me 
needs (where "someone like me" is to be interpreted 
liberally - it may even include you, dear reader). It 
has enough examples, and enough modularity in con-
struction, that it's easy to find a reasonable model for 
any straightforward job that it's necessary to under-
take (including tips on how to interrogate and manipu-
late NDFs, mostly using KAPPA applications). Along 
the way it gives the handy tabulations of key syntax 
requirements, special C-shell variables, operators, and 
functions that provide the essential reference material 
that even the experienced shell programmer will re-
quire. 

And it's short enough that I could easily read it 
right through during the tube journey home! 

Within an hour of arriving home I'd had my dinner, 
fed the hamster, and written a script that did nested 
loops over an edit of a template data file (including 
planting some real numbers generated by floating-point 
arithmetic) and written the output to uniquely (and 
sensibly) named files. 

I didn't have to worry whether or not I'd compiled 
Perl into my Linux kernel (I know I have the [t]c-shell!), 
and even for my first script I was able to put in a few 
'whistles and bells', like prompting for (and checking 
on) the necessary input parameters, counting the num-
ber of files written out, and checking to see that I wasn't 
overwriting pre-existing files. 

Immediate results 

The Cookbook approach is perfect for anyone who 
wants immediate results, without having to learn from 
scratch all there is to know. 

A glance at the contents page will lead the user 
directly to a suitable 'recipe' for a given task, and a bit 
of cross-checking will fill in any blanks without having 
to wade through pages of irrelevant text on philosophy, 
history, or implementation. Regular use soon fills in the 
details and builds up a solid appreciation of the power 
of scripting; a month down the line I now knock out 
scripts for anything I need to do more than twice. 

I've learnt enough tricks that I only need to refer 
to the Cookbook occasionally (that is, twice or thrice 
per script rather than twenty or thirty times!), and I'm 
recycling my own old scripts instead of other people's. 

To learn any sort of programming is like learning 
to ride a bike: the only way to do it is by doing it. As a 
recent proselyte, I'm keen to convert others to the cause 
of C-shell programming, and to the utility, pragmatism, 
and painlessness of the Cookbook. 

What have you got to lose? At this price, even 
students can afford personal copies! 

Ian Howarth, UCL idh@star.ucl.ac.uk 
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Profile of order 2 for  Object/Sky determination 

 

 

Y offset in pixels 

Spectroscopy news: Figure 1. The above plot was produced by ECHOMOP Option 4. It shows the  
of a spectrum in the spatial direction. Red indicates pixels selected as object; blue indicates background pixels; green 
indicates pixels which are not used in the extraction. 

C-shell cookbook: Figure 1. The power of using the techniques described in the C-shell Cookbook is 
demonstrated by the above images. Due to a problem with the data-acquisition system, some CCD frames had their 
pixels wrapped in bands, an example being depicted in the left image. By combining KAPPA commands in a script, 
the images were soon reconstructed as shown in the right image. 
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 and  on Starlink 

 (using the   distribution 
from CTAN and  release 6, December 1996) 
was released this summer. It should be compatible with 
the previous version, released in March 1995. However, 
in addition, it contains virtually all of the packages de-
scribed in The  Companion, as well as some bug-
fixes. 

See the Starlink  web page for more 
information: 

h t t p :     html 

Detailed information about the various  
releases are in the six  News documents which 
are linked to the 'Main features' section of the above 
page. 

A page about 'LaTeX Packages' (including those 
of special interest to astronomers) is also linked to the 
above page. This contains information about the fol-
lowing: 

• Style files for astronomical journals. 

• Style files for astronomical symbols. 

• How to include PostScript files in  docu-
ments. 

• How to embed landscape pages within portrait 

text. 

• How to make slides. 

• How to make tables longer than one page. 

• How to index. 

Related documents: 

• SUN/9, LaTeX - A Document Preparation Sys-
tem. 

• SC/9, LaTeX Cookbook. 

Related books: 

•  A Document Preparation System - User's 
Guide and Reference Manual, by Leslie Lamport, 
2nd ed. (Addison Wesley, 1994). ISBN 0-201-
52983-1 

• The IÂTgX Companion, by Michel Gossens, Frank 
Mittelbach, Alexander  (Addision Wes-
ley, 1994). ISBN 0-201-54199-8 

• The  Graphics Companion, by Michel Gossens, 
Sebastian Rahz, and Frank Mittelbach. (Addision 
Wesley, 1997). ISBN 0-201-85469-4 

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

Including PostScript files in  
documents 

This article is in response to user requests for an 
introductory guide on how to include PostScript files in 

 documents. It is an extract from SUN/9, which 
gives comprehensive information on how to use  
within Starlink. 

Creating the graphics files 

When running the application program which cre-
ates your graphics, specify the appropriate GKS work-
station: 

epsf _p - Encapsulated PostScript, portrait 
 _1 - Encapsulated PostScript, landscape 

Note that the output from these workstations can-
not be plotted directly on the printer. Each new frame 
generates a separate file. 

Hint: The name of the output file will default to 
gks74.ps . However, you can specify your own name 
when specifying the GKS workstation: 

  

The output files will be graph .eps , g raph .eps . 1, 
  

The  graphics package contains options which 
allow you to adjust the size of the figure. However, you 
may change it within GKS by setting the workstation 
viewport to the required size, bearing in mind that: 

• GKS sets the graphics origin to the top left corner 
of the workstation viewport. 

• The position of the viewport on the display surface 
is irrelevant. 

• With some high level graphics packages, setting 
the workstation viewport may interfere with the 
working of the package. 

You may change the size independently of GKS in 
any of the following ways: 

SGS — Use SGS_ZSIZE with a position speci-
fication of TL. See SUN/85. 

P G P L O T - Use PGPAPER. See SUN/15. 

Preparing the PostScript file 

If you have an Encapsulated PostScript (EPS) file 
 go on to Including the PostScript file. 

Verify that your file has a  line in the 
header or the footer. This line tells  the size of 
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the image to be included. If it is in the footer, use a 
text editor to move it to the header. 

If you do not have a BoundingBox, but you do 
have a simple one-page PostScript file, you can con-
vert the file to EPS by using the ghostscr ipt program 

 For more information, see the EPS manual 
[7, section 3.1, p7]. If you are unable to use ps2epsi, 
you must determine what the BoundingBox should be 
and add it by hand. For more information, see the EPS 
manual [7, section 3.1,  p8]. 

Including the PostScript file 

The recommended method for including PostScript 
files in  documents is to use the   graphicx 
package, which is enabled by the \usepackage com-
mand. Use the \ includegraphics command defined in 
this package to include the PostScript file. For more in-
formation about the graphicx package, see the graph-
ics manual [2, section 4, pp 6-14] and the EPS manual 
[7, part I, section 1, p5). 

If the image you are including does not fit within 
the current page, you should allow it to float to the 
next page by placing the \ includegraphics command 
inside a  environment. For more information 
about the  environment, see the  manual 
[6, section 3.5.1] and the EPS manual [7, part IV, sec-
tion 10, p36]. 

Centre the image by preceding \ includegraphics 
with \ center ing . 

 
\usepackage{graphicx} 

 
\ center ing 
 
\capt  

 

Specifying draft as an option to the graphicx 
package prints the filename in a box of the correct size. 
This can save time when writing the document: 

\documentc lass{art ic le } 
 

You can specify a  factor, angle of rota-
tion, image width, and/or image height within the 
\ i n c l u d e g r a p h i c s command, for example: 

 
 
 

 
 

For a more detailed discussion, see the EPS manual 
[7, part III, section 6, pp 15-19]. 

Manipulating the image 

There are various ways of controlling how your im-
age appears in your document. These are concerned 
with where the image is placed on the page, the orien-
tation of the image, how images are combined together, 
and how text flows around the image. These ways of 
manipulating your image will now be described. 

Placement 

Choose where  should place the figure by 
specifying an option to the  environment: 

 
\ center ing 
 
\capt ion{<text>} 

 

where the  option can be any combination of the 
following codes: 

h - here (where the  command is lo-
cated). 
t - at the top of the  
b - at the bottom of the  
p  on a separate page which contains only 
floats. 

If you specify more than one of these options, 
 will use the order h- t -b-p regardless of the or-

der you specify. Precede the specification with a !, 
e.g. [ !ht ] , to make  try really hard to place the 
figure where you have specified. See the EPS manual 
[7, part IV, section 10, p 36]. 

Landscape 

Use the landscape environment from the  
package to print an image in the landscape orientation, 
while keeping the page heading in the portrait orienta-
tion: 

\documentclass{article} 
 

 
 
\centering 
 
\capt  
 
 

For more information about the landscape envi-
ronment and other ways of producing landscape orien-
tation, see the EPS manual [7, part IV, section  p 
38-41]. 

Note: I have found that the caption may not be 
rotated when viewed with xdvi; however, it is rotated 
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correctly by dvips . The resulting  file can be viewed 
with  

Side-by-side 

There are three common methods of organizing 
 graphics: 

1. Combined into a single figure. 
2. Each in its own figure. 
3. Each in a subfigure which form a single 

figure. 

These methods are all discussed in detail in the 
EPS manual [7, part IV, section 12,pp 41-48]. The 

 method is also documented in the subfig-
ure manual [4]. 

Text a r o u n d image :    

Use the   package to get text to wrap 
around a small figure: 

\ d o c u m e n t c l a s s { a r t i c l e } 
 

  
\ c e n t e r i n g 
 
 

 ingf igu re} 

where the option variable indicates the placement of the 
figure on the page and can be any combination of the 
following codes: 

r - right. 
1 - left. 
p - right for odd-numbered pages, left for 
even-numbered pages. 

The width variable specifies the width of the figure in 
the final document. For example: 

 
 

 
\ c e n t e r i n g 

 
\caption{An I n t e r e s t i n g Graph} 

 

Detailed information, including a section about 
 problems and limitations', can be found in the 

   manual [5]. 
Note: If the size of the image being placed is larger 

than the size allowed by width, then no figure will be 
created and no warning message will be given. To get 
the figure to appear, increase width and/or decrease 
sca le . 

Converting another image format to PostScript 

The following two tools convert an image to PostScript 
format from some other format: 

1. xv 
This is an interactive program for both displaying 
images and converting their format. To convert to 
PostScript format, do the following: 

• Type xv. 
• Click the right mouse button on the xv win-

dow to call-up the 'xv controls' window. 
• Click 'Load' on the 'xv controls' window. 
• Select the file and click on it twice (or on it 

once and then on 'OK'). 
• Click 'Save'. 
• Hold down the left mouse button after 'For-

mat ' on the 'xv save' window and move the 
highlighted line to 'PostScript' and release the 
mouse button. 

• Click 'OK' on the 'xv save' window. 
• Click 'OK' on the 'xv PostScript' window. 

See the xv manual [1, section 8 'The Load Win-
dow', section 9 'The Save Window', section 10 'The 
PostScript Window']. 

2. ImageMagick 
This performs similar functions to xv but can be 
run from a command line. ImageMagick is public 
domain software, but is not currently distributed 
by Starlink. You can find out more about it at: 

http  

References 

N.B. References 1, 2, 4, 5, and 7 are to web pages stored 
at the central Starlink site. They are best used from 
the hypertext version of this Bulletin. 
1. J. Bradley, 1994, xv: Interactive image display for 
the X window system. 
2. D.P. Carlisle, 1996, Packages in the graphics bundle. 
3. A.C. Charles, 1997, SUN/9, IÂTgX - A document 
preparation system (Starlink). 
4. S.D. Cochran, 1995, The subfigure package. 
5. M. Dahlgren, 1996, Welcome to the floatflt package. 
6. L. Lamport, 1994, lATßX: A document preparation 
system,  2nd Ed. 
7. K. Reckdahl, 1997, Using eps graphics   
documents. 
8. D.L. Terrett, 1995, SUN/15, PGPLOT - Graphics 
subroutine library (Starlink). 
9. P.T. Wallace and D.L. Terrett, 1995, SUN/85, SGS 
- Simple graphics system (Starlink). 

Anne Charles, Starlink, RAL acc@star.rl.ac.uk 
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Power at your fingertips 

The graph below shows how Starlink computing 
power has increased since the Project bought its first 
Unix system at the end of 1989. 

Starfink CPU Power 
 

 

 

 

 
Year 

The performance unit, SPECfp92, is now an out-
dated industry standard, but one for which we have 
figures for most of our machines. For example, the 
original VAX l l /780s were about 0.7 SPECfp92 each, 
a SPARCstation 2 is 23 SPECfp92, and a SUN Ultra 
1  is 303 SPECfp92. The 200MHz Pentium Pro 
PCs that Starlink has bought for sites this year clock 
in at 283 SPECfp92. 

The approximately exponential increase in perfor-
mance is no surprise, but the graph also demonstrates 
that Starlink's computing power is dominated by ma-
chines bought in the last 2 years and that the contribu-

 from systems older than 4 years is negligible. The 
half-life of the near-exponential curve is a little over a 
year. 

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

Enhancements to Starlink's web pages 

Every Starlink site maintains and develops its own 
set of web pages. It is impractical to attempt to sum-
marise developments at all these sites, and you should 
check frequently the web-pages of the sites that interest 
you. This article concentrates on the pages installed at 
the central Project site at RAL, located at URL: 

h t t p  

Naturally, the basic information on Starlink's web 
pages is kept up-to-date, and new Starlink documents 
are installed as soon as they are they are released. 

Some existing pages, like the Future plans page, 
have been radically improved. However, several com-
pletely new pages have been added since the last issue 
of this Bulletin, usually as links from the home page. 
This list shows the new link text in bold face: 

• Robinson Review in the Reviews page de-
scribes the recent review of Starlink by Dr G W 
Robinson. This was published in January 1997 and 
is wide-ranging in its scope. 

• Starlink Panel presents papers from the Panel 
for public comment. This includes its Response 
to the Robinson Review of Starlink. 

• CD-ROM gives information about Starlink soft-
ware releases on CD-ROM. This has become the 
primary method of software distribution within 
Starlink. 

• 1996 Software survey provides information on 
the results of the 1996 Starlink Software Survey. 

• QUICK solutions describes Starlink's new pro-
gramming service (This is also described in an ar-
ticle in this Bulletin on page 3). 

• FAQ lists frequently asked questions about Star-
link. 

•  astronomy points to an excellent sum-
mary of UK astronomy provided by PPARC. 

• Archives in the Astronomy page contains a lot 
of information on astronomical archives compiled 
by Anne Charles. 

New pages will usually have a 'NEW' label attached to 
them for a while, so keep checking our central web site 
for additions. 

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

Starlink's support for amateur astronomy 

Starlink is now making its software available to 
amateur astronomers free of charge for non-profit use. 

Starlink has been able to do this at almost no cost 
(the price of a few CD-ROMs) since the requirements of 
the amateurs now match closely those of the profession-
als. In particular, many amateurs now have their own 
CCD cameras and hence need similar image process-
ing and analysis software. More importantly, Starlink 
software now runs on the same PC hardware (albeit un-
der Linux) that the amateurs use to control their CCD 
systems. 
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Fruitful  collaborations already take place, 
leading to peer-reviewed publications. However, Star-
link is not funded to support amateur astronomers di-
rectly. In these cases, amateurs collaborating with pro-
fessionals need to rely on their collaborators to give 
guidance on the reduction of data and related support. 
The following examples give a flavour of what  
collaborations have achieved: 

• Tom Marsh (Southampton) requested high speed 
CCD photometry of the eclipsing cataclysmic bi-
nary   to supplement UV observa-
tions that he was making using HST. Amateur 
Nick James obtained a number of V-band eclipse 
light curves which provided Tom with good com-
parative information. 

• The formerly boring star GSC 1657.1754 was picked 
up as variable by amateur Mike Collins during his 
sky patrol. V-Band CCD photometry by amateur 
Nick James was used by Chris Lloyd (RAL) to 
model the system. 

When a new Linux Starlink Software CD-ROM is 
pressed, a limited number will be sent to Nick James 
who, as you can see from the above, is a leading light in 
the UK amateur community. He is then responsible for 
advertising the CD-ROM, distributing it to the relevant 
amateurs, and answering technical queries from these 
users. Amateurs can also get the software from the 
Starlink Software Store: 

http  

Nick has already put the Starlink software to good 
use. For example, he recently used the PISA package 
(SUN/109) to help in the astrometric and photometric 
reduction of a set of frames of Comet Mueller. 

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

Comings and goings 

During the period February to August 1997 there 
have been 4 comings and 4 goings. As usual, the latest 
details about Starlink staff are printed on the back cover 
of this Bulletin. 

Comings 

Trevor Ponman is the new Starlink Panel chair-
man. He takes over from Phil Dufton. 

Nick Shrine is now the formal manager of the 
Kent node, having previously been acting manager. 

Basil Drolias is the new manager of the Impe-
rial College node, replacing the acting manager Oliver 
Keeble. 

Anthony Holloway is the new site manager at 
Manchester, replacing the acting site manager  
Katsiyannis. 

Goings 

Mark Buckley was a part-time programmer at 
RAL from June 1996. 

John Palmer was site manager at Manchester 
from June 1995. 

Grant Privett was a programmer at Cardiff from 
February 1992. 

Martin Clayton was a programmer at UCL from 
June 1994. 

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

Statistician's corner 

It's been five years since I showed perhaps the most 
fundamental of all Starlink's statistics: the number of 
users per site. The current situation is shown in the 
top part of Figure 1. Every Starlink user is a Primary 
user at one, and only one, Starlink site. Some users 
are registered at more than one Starlink site. In this 
case, they are Secondary users at these other sites. This 
avoids double counting. 

Starlink users are currently classified into the fol-
lowing six categories: 

r - UK-resident research astronomer actively 
processing data (includes post-graduate 
students). 

f - Non-UK-resident user, abroad for at least 
half the current academic year. 

t - UK-resident scientific or technical staff 
member supporting research astronomy 
(includes Site Managers). 

o - Other UK-resident user  secretaries 
and e-mail-only users). 

u - Undergraduate engaged in an astronomi-
cal research programme. 

a - Associate user (a person who does not 
have an official astronomical position in 
a university or recognised research insti-
tution). 

The lower part of Figure 1 shows the history, over 
the last 6 years, of the number of users in each of these 
categories. You can see that UK-resident research as-
tronomer is by far the most common type of user (not 
surprising when you consider that they are the people 
Starlink was primarily set up to support). Fighting for 
second place come the technical support, other, and for-
eign users. 

There are signs that the number of 'research' users 
may, at last, have stabilised (at about six times the 
number originally envisaged when Starlink was set up). 

Mike Lawden, Starlink, RAL mdl@star.rl.ac.uk 
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Figure 1. The top graph shows the number of users registered at Starlink sites in August 1997. Each user is 
 at one, and only one, site. If they are registered at more than one site, they are "Secondary" at their 

other sites. The bottom graph shows the total number of Starlink users in each of the various categories over the 
past six years. 
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STARLINK INFORMATION 

Starlink sites  site managers: 
B I R M I N G H A M : School of Physics and Astronomy, Univer-
sity of Birmingham, Edgbaston Park Road, BIRMINGHAM, B15 
2TT. Tel: 0121-414-6447. Bill  star@star.sr.bham.ac.uk 
BRISTOL: Dept of Physics, University of Bristol, Tyndall Av-
enue, BRISTOL, BS8 1TL. Tel:  

 Watkins. Steff.Watkins@bristol.ac.uk 
C A M B R I D G E : This is a single Starlink node serving three or-
ganisations: 
(1) Royal Greenwich Observatory, Madingley Road, CAMBRIDGE, 
CB3 OEZ. Tel: 01223-374000. 
(2) Institute of Astronomy, University of Cambridge, Madingley 
Road, CAMBRIDGE, CB3 0HA. Tel: 01223-337548. 
(3) Mullard Radio Astronomy Observatory, Cavendish Labora-
tory, Madingley Road, CAMBRIDGE, CB3 0HE. Tel: 01223-
337200. 
Peter  Phil Herridge, Andrew Batey, Jonathan Smoker. 
star@ast.cam.ac.uk (1  2); 
David Titterington. djt@mrao.cam.ac.uk (3). 
C A R D I F F : Dept of Physics  Astronomy, University of Wales 
College of Cardiff, PO Box 913, CARDIFF, CF2 3YB. Tel: 01222-
874000 X5282. Rodney  star@astro.cf.ac.uk 
D U R H A M : Dept of Physics, University of Durham, South Road, 
DURHAM, DH1 3LE. Tel: 0191-374-2131. 
Alan Lotts,  Murray. Oper.Starlink@durham.ac.uk 
E D I N B U R G H : This is a single Starlink node serving two or-
ganisations: 
(1) Royal Observatory Edinburgh. 
(2) Institute for Astronomy, Dept of Physics and Astronomy, Uni-
versity of Edinburgh. 
These share the same address: Blackford Hill, EDINBURGH, EH9 
3HJ. Tel: 0131-668-8377. 
John Barrow, Ewan  star@roe.ac.uk 
G L A S G O W : Dept of Physics & Astronomy, University of Glas-
gow, GLASGOW, G12 8QQ. Tel: 0141-339-8855 X4268. 
Shashi Kanbur. star@astro.gla.ac.uk 
HERTS: Dept of Physical Sciences, University of Hertfordshire, 
College Lane, HATFIELD, Herts,   
Tel: 01707-284601. Tim  star@star.herts.ac.uk 
ICSTM: Astrophysics Group, Dept of Physics, Blackett Labora-
tory, ICSTM, Prince Consort Rd, LONDON, SW7 2BZ. 
Tel: 0171-594-7538. Basil Drolias. star@ic.ac.uk 
JODRELL B A N K : Nuffield Radio Astronomy Lab, University 
of Manchester, Jodrell Bank, MACCLESFIELD, Cheshire,  
9DL. Tel: 01477-571321 X284. Ray Riggs. star@jb.man.ac.uk 
KEELE: Dept of Physics, University of  KEELE, Staffs, 
ST5 5BG. Tel: 01782-584229. 
Barry Smalley. star@astro.keele.ac.uk 
K E N T : Electronic Engineering Lab, University of Kent, CAN-
TERBURY, Kent, CT2 7NT. Tel: 01227-823190. 

  star@star.ukc.ac.uk 
LEICESTER: Dept of Physics and Astronomy, University of 
Leicester, University Rd, LEICESTER,  7RH. Tel: 
3599. Geoff Mellor. star@star.le.ac.uk 
LIVERPOOL: Astrophysics Group, School of Electrical Engi-
neering, Electronics and Physics, Liverpool John Moores Univer-
sity,  St, LIVERPOOL, L3 3AF. Tel: 0151-231-2289. 
Alan  star@starul.livjm.ac.uk 
M A N C H E S T E R : Dept of Astronomy, University of Manch-
ester, Oxford Road, MANCHESTER, M13 9PL. Tel: 0161-275-
4236. Anthony Holloway. star@ast.man.ac.uk 

N O R T H E R N IRELAND: The following two sites are regarded 
as a single Starlink node: 
(1) Armagh Observatory, College Hill, ARMAGH, BT61 9DG. 
Tel: 01861-522928. Martin  star@star.arm.ac.uk 
(2) Dept of Pure and Applied Physics, Queen's University of 
Belfast, BELFAST, BT7  Tel: 01232-273648. Paul Brown. 
star@qub.ac.uk 
O X F O R D : Astrophysics, Astrophysics and Nuclear Physics Lab, 

 Road, OXFORD,  3RH. Tel: 01865-273311. 
Paul Collison. star@astro.ox.ac.uk 
P R E S T O N : Centre for Astrophysics, University of Central Lan-
cashire, Corporation St, PRESTON,  2HE. Tel: 01772-
893564. Andy Adamson. star@uclan.ac.uk 
QMW: Dept of Physics, Queen Mary and  College, Mile 
End Road, LONDON, El 4NS. Tel: 0171-975-5053. 
Richard Frewin. star@qmw.ac.uk 
RAL: Rutherford Appleton Laboratory, Chilton, DIDCOT, Oxon, 

 0QX Tel: 01235-821900. 
(1) Project cluster: Building R68. 
Hitendra  X6471. oper@star.rl.ac.uk 
(2) Astrophysics cluster: Building R25. 
Barry Kellett, X5427. star@ast.star.rl.ac.uk 
ST A N D R E W S : School of Physics and Astronomy, University 
of St Andrews, North Haugh, ST ANDREWS, Fife, KY16 9SS-

 01334-463141. Roger Stapleton. star@st-and.ac.uk 
SHEFFIELD: Dept of Physics, University of Sheffield, The Hicks 
Building,  Road, SHEFFIELD, S3 7RH. Tel: 
3551. Paul  star@sheffield.ac.uk 
S O U T H A M P T O N : Dept of Physics, University of Southamp-
ton, SOUTHAMPTON, S017 1BJ. Tel: 01703-592080. 
Mike Hill, Simon  star@phastr.soton.ac.uk 
SUSSEX: Astronomy Centre, The School of Chemistry, Physics 

 Environmental Science, University of Sussex, BRIGHTON, 
East Sussex,  9QH. Tel: 01273-678478. 
Stuart Keir. star@star.maps.susx.ac.uk 
UCL: Dept of Physics  Astronomy, University College London, 
Gower Street, LONDON,  6BT. Tel: 0171-380-7147. 
John  star@star.ucl.ac.uk 

Starlink World Wide Web address: 
All sites can be accessed from http://star-www.rl.ac.uk/ 

Starlink contacts at RAL: 
Tel: 01235-821900. All usernames are on star.rl.ac.uk, except Alan 
Penny who is on ast.star.rl.ac.uk 
Project Manager: Patrick Wallace X5372 (ptw) 
Project Scientist: Alan Penny X5675 (ajp) 
Head of Operations: John  X6367  
Head of Software: Rodney Warren-Smith X6165 (rfws) 
Environment Support Group: Brian  X6478  
Document Librarian: Mike Lawden X6254  
Software Librarian: Martin  X5363 (ussc) 

Starlink contract programmers: 
David Berry, Manchester, dsb@ast.man.ac.uk, Tel: 0161-275-4226 
Clive Davenhall, Edinburgh, acd@roe.ac.uk 
Peter Draper, Durham, P.W.Draper@durham.ac.uk 
Jon Lockley, Southampton, jjl@astro.soton.ac.uk 
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Alphabetical 

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

A2PS U3 GAIA P2 
ADAM I GCC U4 
AGI S3 GENERIC U4 
AIPS  GENSTAT P9 
ARD S2 GHOSTSCRIPT U3 
ARY S2 GKS S3 
ASTERIX P6 GNS S3 
ASTROM Ul GRAPHPAR S3 
ASURV P9 GRP S2 

GRPCKG PGPLOT 
CAT S2 GWM S3 
CATAPP CAT 
CATPAC P5 HDS S2 
CCDPACK P2 HDSTRACE Ul 
CGS4DR P7 HELP HLP 
CHART Ul HLP S4 
CHR S4 HTX U3 
CLUSTAN P9 
CNF S4 ICL I 
  IDI S3 
CONVERT P8   
CURSA P5 IFD I 

IMG S2 
DAOPHOT P2 INIT I 
DIPSO P3 IRAF  
DOCFIND U2 IRAFFIG P3 
DX SX IRAFSTAR I 

IRAS90 P7 
ECHOMOP P3 IRCAMDR P7 
ECHWIND Ul IRCAMPACK P7 
EDT EMACS, JED ISPELL U3 
EMACS U3  P7 
EMAIL U2 
EMS S4 JCMTDR P7 
ERR MERS JED U3 
ESP P2 JPEG  S3 
EVE EMACS JPL  
EXPECT I 

KAPPA P2 
FIGARO P3 
findme HTX LATEX TEX 
FIO S2 LATEX2HTML U3 
FITSIO S2 
FLUXES P7 MAG S2 
FORMLOAD Ul MAPLE P9 
FORUM U2 MEMSVS  
FTNCHEK U4 MERS S4 

MESSGEN U4 
MIDAS  
MONGO P10 
MOSAIC U2 
MSG MERS 

NAG  
NBS S2 
NCAR S3 
NDF S2 
NDPROGS P3 
NEWS U2 
NFIGARO FIGARO 
NUTPU U3 

OBSERVE  

PAR S2 
 S4 
PDA  
PERIOD P4 
PERL U2 
PGPLOT S3 
PHOTOM P2 
PINE U2 
PISA P2 
POLMAP P4 
PONGO P10 
PRIMDAT S2 
PSMERGE U3 
 S4 

REF S2 
REPACK P7 
RIO FIO 
RPS  
RV  

SAE I 
SAOIMAGE P2 
SGS S3 
showme HTX 
SKYCAL  
SKYCALENDAR SKYCAL 
SLALIB  
SM P10 
SNX S3 
SOFTLINK X3 
SPAG U4 
SPECDRE P3 
SPECX P6 
SPT U4 
STAR2HTML U3 
STARADMIN U2 
STARMAN P2 
STARTCL I 
STARX U4 
SURF P7 
 P2 

TAUCAL FIGARO 
TCL I 

TEX U3 
TK  
TPOINT  
TRANSFORM S2 
TSP P4 
TWODSPEC P3 

WFCPACK P7 

XANADU  
XDISPLAY U2 
XIMAGE XANADU 
XRONOS XANADU 
XSPEC XANADU  

SUN/1 
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Name Description Documents 
Packages 

 General Purpose 
AIPS Image processing  
 Interactive data language  
IRAF Image reduction & analysis   
MIDAS Munich  data analysis 
XANADU GSFC software system 

P2: Image Processing & Photometry 
CCDPACK CCD data reduction S139 
DAOPHOT Stellar photometry  
ESP Extended surface photometry S180 
GAIA Graphical image analysis S214 
KAPPA Image processing & visualisation S95 
PHOTOM Aperture photometry S45 
PISA Position, intensity & shape S109 
SAOIMAGE Image display S166M140 
STARMAN Stellar photometry S141 
 Data visualisation  

P3: Spectroscopy 
DIPSO Display & plotting S50 
ECHOMOP Echelle data reduction S152 
FIGARO General data reduction  
IRAFFIG FIGARO for IRAF S220 
NDPROGS n-d data analysis S19 
SPECDRE Data reduction S140 
TWODSPEC Longslit S16 

P4: Time Series & Polarimetry 
PERIOD  series   
POLMAP Linear   S204 
TSP Time series & polarimetry S66 

P5: Database Management 
CATPAC Catalogues & tables S120 
CURSA Catalogues & tables S190 

P6: Specific Wavelengths 
ASTERIX X-ray data processing  
SPECX  spectral data S17  

P7: Specific Instruments 
CGS4DR  (CGS4) S27 
FLUXES  S213 
IRAS90 IRAS S82,161,163,165 
IRCAMDR UKIRT  S41 
IRCAMPACK UKIRT (IRCAM) S177 
  G3,7 S37 M45-7 
JCMTDR   S132 
REPACK ROSAT (wide-field camera) S208 
SURF JCMT (SCUBA)  
WFCPACK ROSAT (wide-field camera) S62 

P8: Format Conversion 
 Format conversion S55 

P9: Mathematics & Statistics 
Document codes: C=SC; G=SG; S=SUN; M=MUD; E=SGP; Y=SSN 

Name Description Documents 
ASURV Data with upper limits  
CLUSTAN Cluster analysis  
GENSTAT Statistical data analysis  
MAPLE Mathematical manipulation   

 Graphics 
MONGO Interactive plotting  
PONGO Interactive plotting S137 
SM Interactive plotting 

Utilities 
 

Ul: Astronomical Utilities 
ASTROM Basic astrometry S5 
CHART Finding chart S32 
 Coordinate conversion S56 
ECHWIND Echelle observation planning S53 
FORMLOAD Electronic form filler S22 
HDSTRACE HDS object listing  
OBSERVE Check star observability S146 
RPS Submit ROSAT proposals S18 
RV Radial velocity correction S78 
SKYCAL Interactive almanac/calculator   
TPOINT Telescope pointing analysis S100 

U2: General Utilities 
DOCFIND Starlink document search S38 
EMAIL E-mail help S182 
FORUM Computer conferencing S205 Y33 
JPEG  compression S218 
MOSAIC WWW browser S175 M147-8 
NEWS Starlink news & job adverts S195 
PERL Extraction & report language S193 
PINE E-mail S169,170M141 
STARADMIN User database maintainer Y27 
XDISPLAY X-windows display setup S129 

U3: Document Preparation 
A2PS Ascii to PostScript S184 
EMACS Text editor  
GHOSTSCRIPT PostScript previewer S197 
HTX Hypertext utilities S188 
ISPELL Spelling checker S189 
JED Text editor  
LATEX2HTML LaTeX to HTML converter S201 M152 
NUTPU Text editor S192 
PSMERGE Merge PostScript files S164 
STAR2HTML Starlink to HTML converter S199 
TEX Document typesetting   

 Y24 

U4: Programming Support 
FTNCHEK Fortran code checker S172M153 
GCC C compiler 
GENERIC Generic Fortran routines S7 
MESSGEN Error message generation S185 
SPAG Fortran code improver  
SPT Porting tools  
STARX X Library linking Y2I 

Name Description Documents 
Subroutine Libraries 

 Astronomical & Mathematical 
 PL Solar system ephemeris S87 

 Maximum entropy  
NAG Numerical maths & statistics  
PDA Public domain algorithms S194 
SLALIB Positional astronomy S67 

S2: Data Access & Management 
ARD Region description language S183 
ARY Access ARRAY objects  
CAT Access catalogues S181 
FIO Fortran  S143 
FITSIO FITS  on disk  
GRP Object group management S150 
HDS Hierarchical data system  E38 
IMG Simple image data access S160 
MAG Magnetic tape handling S171 
NBS Noticeboard system S77 
NDF Access NDF objects S33 Y20 
PAR Parameter system S114 
PRIMDAT Process primitive data S39 
REF Reference HDS objects  
TRANSFORM Coordinate transformation S61 

S3: Graphics 
AGI Graphics database S48 
GKS Low-level graphics  
GNS Workstation name service  
GRAPHPAR ADAM graphics S113 
GWM X window manager   
IDI Image display interface S65 M28 
JPEG Image compression  
NCAR High-level graphics S88 M59 
PGPLOT High-level graphics  
SGS Simple interface to GKS  
SNX SGS-to-NCAR connection S90 

S4: Other 
CHR Character handling S40 
CNF  programming S209 
EMS Error message service Y4 
HLP Interactive help system  24 
MERS Message & error reporting S104 
 Parameter & communications Y29 
 Posix  S121 

Infrastructure (I) 
ADAM Software environment  

E45  
EXPECT User emulation S200 
ICL Command language G4,5 
IFD Interface definition file Y68 
INIT Starlink initialisation files 
IRAFSTAR  interoperate  
SAE Environment base files S191 
STARTCL Starlink additions to TCL  86 
TCL Embedded command   
TK  toolkit  TCL  186,200  

 


