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Abstract

The Star Formation Group at FCAD has begun to make use of the World Wide Web to explore the advantages
of hypermedia presentationsfor the distribution of preprints, Ph. D. theses and observatory publications.
As abyproduct of thiswork, a method for displaying subscripts (eg. M, Avp) and superscripts (eg. T4,

C'30) has been devel oped.
This set of bitmapsis publically available.

1 Introduction

Most of the professional journalsin astronomy are now ac-
cepting submissionsin IATEX. It is clear that advances in
manuscript preparation have not been matched by increases
in distribution speed — thefirst and most easily achievable
gain which should result from some standardization of the
format for manuscript submission.

There are enormous advantages to having papers available
electronically with their associated data sets. They can
be made avail able almost instantly upon the completion of
the refereeing process. They are easily searchable, and, if
the tabular materia isin an HTML document (if small) or
other easily interpretable form, the datais instantly acces-
sible. Large data sets can be made available in standard,
generally accepted formats. More sophisticated graphics
areeasily and cheaply included. Linkscan bebuiltintothe
paper to references and abstracts that are on-line as well
as to other non-standard materials not usually available to
readers of the papers.

2 Preprintsand Ph.D. Theses

Since astronomy journals are now accepting manuscripts
in IATEX, the obvious method for conversion of these
manuscripts into HTML is by use of Nikos Drakos [1]
IATEX2HTML. This perl script will trandate a IATEX
manuscript into a set of linked HTML pages, trandating
the mathematical expressions into transparent GIFs, plac-
ing these images in the text as in-line images. However
IATEX2HTML may create many copies of the same image
when the same character isreused in thedocument, particu-
larly for commonly used symbolsand expressions of units,
such as cm? or s~'. Since all images were installed with
ALI GN=BOTTOM eg. cme or S1, the resulting text could be
difficult to read. Itisalso truethat math mode expressions
including subscriptswould appear to float above therest of
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the text on the line,balanced on the subscript eg. Ty. Of
course, because these expressions were inserted in the text
as images, the font would rarely match that of the rest of
the text.

Inresponseto thesepractical and perceptua problems, | de-
veloped an image library of the most commonly used sub-
scripts, superscripts and mathematical symbolsusedin the
manuscripts which | had converted to HTML. Thislibrary
was designed with severa considerationsin mind.
e The symbols should blend as inconspicuously as pos-
siblewith the text.
¢ Thetotal size of theimages to be transferred should be
assmall as possibleto minimizeload timeand network
traffic.
¢ Thereading of an entire paper should be accomplished
without need to discard and reload either symbol or
figureimagesif at al possible.

The first item on this list concerns the fact that, when the
entire expression is captured as an image, with default font
settings, as in IATEX2HTML, the expression tends to |ook
out of placeintherest of thetext generated by the browser,
no matter which font is selected. Howevey, if only the sub-
and superscripts are generated as bitmaps, thisproblemis
greatly alleviated. Many timeslettersare themain symbols
used and are therefore simply part of the client generated
text. The sub- and superscripts are dways generated in
another font and are much smaller so that few differences
in the structure of the character are possible or noticeable.

The last two items take into consideration the default im-
age cache size of most browsers, and the fact that the |east
recently accessed image will be the first discarded. The
typical size of a2 -5 color image used asafigurein these
preprintsis4 — 8 kilobytes. The typical size of abitmap to
be used as a sub- or superscript is0.06 kilobytes. Thus our
third consideration should easily be met.
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Abstract
The Star Formation Group at FCAD has begun to make use of the World Wide Web to:

1. explore the advantages of hypermedia presentations for the distribution of preprints and observatory
puhblications as a first step toward expanding the definition of electronic publication;

2. create hyperlinked catalogs of astronomical data which enable not only the recovery of tabular data but
instantaneous links to abstracts of the associated reference material;

3. create on-line catalogs of spectroscopic and image data.

We here illustrate the first results of this effort. The Herbig—Bell Catalog of Emission Line Stars (Herbig & Bell 1988) and
the Catalog of Herbig—Haro Objects (Reipurth 1994) have both been translated into HTML and linked to the ADS
abstract server, to each other, to HTML versions of the Star Formation Newsletter (for abstracts of newer papers) and to
papers that are available on line. Absiracts of pre—1960 references, many not easily available, have also been placed on
line and linked to these catalogs.

As a byproduct of this work, a method for displaying subscripts (e.g. M, , aw) and superscripts
(e.g. T', C°0) using the minimum size and number of images has been developed. We plan to package and release this

set of images at the time of this conference.

A page organizing access to these services is available at:
http://www-—astro.phast.umass.edu,/data.html
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These three considerations thuswork in concert to provide
aclean-looking, easily readabl e paper, taking minimal time
toload each page, thusall owing browsing aswell asreading
in depth without forcing the scientific community to adopt
another, temporary, shorthand for complex mathematical
expressions or simply delaying the onset of el ectronic pub-
lication of journa papers.

The library includes the Greek letter set previously made
available, thenumera's, theentirea phabet, both capital and
lower case, and some special symbols and letter combina-
tions of common use in astronomy. To implement this set
of transparent GIFs, perl scriptswere writtento preprocess
the manuscripts to insert the in-line images as required.
IATEX2HTML is then used to convert the manuscript to
HTML pages and a post-processing perl script is used to
clean up the few things that may have been affected by
IATEX2HTML. The manuscript is then ready for insertion
of theimages, tables and references.

As a dsiddlight, | note that the display of subscripts is a
simple use of the HTML tag for displaying an in-lineim-
age. The unexpected subscript effect occurs because, in
this case, the image is smaller than the text height. Thus

when you specify
<I M5 ALI G\M DDLE ALT="_sun"

SRC="/ ki cons/ snsun. gi f ">,
themiddleof thesmall imageisaligned with thebaselineof
thetext. Thusasubscript, M, , isdisplayed. Thismethodis
also used to place the Greek | etters having trail ers properly
on the baseline. The images are filled out with sufficient
blank pixels below the letter that setting ALI GN=M DDLE
will properly locate the letter. | aso urge users of this
library to always make use of the ALT = "xxxx" option
so that people accessing your files with Lynx may more
easily read your pages. Thisis easily accomplished when
the substitutions are made in the manuscript by the perl
script.

Although newer versions of IATEX2HTML allow the op-
tion of conversion of Postscript figures, at a user-specified
scale, into transparent GlFs in-lined into the text, | prefer
to exercis more control over the scaling and appearance of
the figures because the figures were initially designed for
display on paper.’ | display the file using ghostview and
then scale theimage to the desired size, then capturing the
image using xv. For some images, in particular, gray-scale

! See my onlinetutorial on using images on the World Wide Web at:
http://hanksvill e. phast.unass. edu/ ~kstrom tutorial s/inages. ht m
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and full color Postscript files, ImageMagick may be better
for this conversion process. | have chosen to place the
scales, axis |abels and other labeling text in adeep blueto
separate it from the text. However, although the figure on
the printed page may be very small, and we are not con-
strained by space considerations on the HTML page, the
spatial resolution availableto usis till less than that in the
paper representation. Therefore | have chosen to make use
of the fact that color is an option available at no extra cost
to the server. When different line styles or point styles are
caled for, different colorsare substituted by making use of
xpaint. When the desired changes are compl eted, thefileis
converted into a transparent GIF and placed in the HTML
document at the appropriatelocation. There is much more
flexibility in figure placement in HTML documents as one
is not forced to manuever within fixed page sizes. For
this reason, figures may be more reasonably located with
respect to their textual references [2].

There are certainly some very complex figures for which
thistechniquewill not be appropriate. Inthat case athumb-
nail or postage stamp image can be made, either by down-
scaling the entire image or by cropping a recognizable
section from the image for insertion into the text. This
smaller image can then act as a link to the Postscript (or
GIF) high resolution figure.

Tabular material presents different problems. Small ta
bles can be placed withinan HTML document by using the
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<PRE> tag. Larger tablesare only practical, at the moment,
as Postscript fileslinked to the text at the appropriate point
(but see the Catalogs section below). The use of HTML 3
should allow easy introduction of tabular materia into the
text. Very large tables can be associated with papers in
other formats more appropriate to the data.

The Ph.D. theses can be found at:

http://decoy. phast. unass. edu/

The preprints from the star formation group may be found

at:

http://ww- astro. phast. umass. edu/
sfpreprints. htm

Thelibrary of transparent GIFs may be found at:
ftp://hanksvill e. phast. umass. edu/ pub/ m sc/
newgi fs.tar.Z

A more complete paper describing their use isfound at:
http://hanksville. phast.unmass. edu/ chi cago/

paper . ht m
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