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CHOOSING A DOCUMENT-FORMATTING SYSTEM

Richard K. Wallace
Los Alamos National Laboratory

Los Alamos, NM

ABSTRACT

After surveying available tools for formatting large com-
puter code manuals, we chose the TeX system, to be initially
implemented on VAX 11/780 and 8600 computers. We also
recognized that a ‘What You See Is What You Getw word
processor offera sufficient capabilities for small (5 - 10
page) reports and manuals, and recommended that HordMARC be
considered for formatting in those aituationa.

BACKGROUND

Los Alamos National Laboratory is
applied research laboratory
University of California for the

a federally funded
❑anaged by the
U.S. Department of

Energy under contract W-7405-ENG- 36. The
Laboratory engages primarily in energy, national
defense, and accelerator/nuclear physlca research.
It employs about 78oO people and 1s divided or-
ganizationally into 43 Dlvlsions. This paper
diacuase~ oriteria used by the Applied Theoretical
Phys~cs Division (X Division) to select a document
formatting system. X Division oonalsts of ●bout 26o
employees, more than 200 of whom have doctorates in
phys:os-related disciplines and ●ll of whom have ex-
tensive interactive oomputing experience.

The major Laboratory Oomnuting oenter, managed by C
DiV18i0n, 10 the Central Mnputing Faoility, whioh
oontains 7 Cray superoomputers, U large CDC mm-
puters, and 10 DEC VAXa, with a total oomputing
cnpaclty equivalent to 20 Cray-1 superoomputera. In
addition, nearly 100 Dlstrlbuted Prooessora, all VAX
11/7800 785, or 8600s, ●re aoattered over 43 square
miles, linked by DECNet and managed by the in-
dividual divisions. Owing to the defense work, the
mmputing reaouroes are divided into olaeslfloatlon
partltlons, ●aah completely ●oparate (no oommunloa-
tlon channels) from ●ll other partitions.

PURPOSE

In August 1984, we formed a Ccxamittee to reouomend n
replacement for the then-ourrent oomputerlzed
dooumentatlon tools(TRIX/RED, REDPP), whloh would be
unavailable ●fter removal of the Laboratory’a aeoure
CDC 7600. Reoent turnover in the oode user groups
emphasized the laok of ourrant, oom rehenaive-.—-

+documentation (user ●nd phyaloa malluala for the
❑ajor X-Divialon produotlon oodls. Thle lauk of
doouentation inoreaaos the traininu time required
for new ueera ●nd oode developers ●nd hlndera ●ffi-
olent oode use by them ●nd by ●xperlenned u-era,
The ●xlating oodo manuals muet be oontlnually
revlsod and exDanded ●a the oodea rapidly ●volve,

We have therefore nurveyed the field of document
production in search of a modern, efficient, long-
teru domuent-formatting system that will satisfy
our need for producing thorough, clear, current
documentation as simply as possible. The system
development was coordinated
reduce duplloation of effort
oompatability problems.

SUUMARY

with C Division to
and prevent future

lie recommended that TeX be used for formatting X-
Dlvieion code manuals. Although the Division
should not require the me of TeX, chat tool should
be seriously considered for ●ny major documentation
effort. We reoognize that WordMARC❑ay offer suf-
floient formatting oapabilitiee for small (5-10
page) reporta ●nd manuals and should be considered
for those ●pplioat Ons.

To obtain the full benefit of the TeX documentation
ayetem, the fOllObIlng hardware waa reoammendedi

.

●

✌

✎

c

A high epeed (at least 24 pages/mln) laaer
printer.

An upgrade fOr one of our two VAX 11/7809 to a
DEC 8600 to provide gr~ater reapons4voneea,
larger CPU oapaolty, ●nd improved ●vallablllty of
full toreen text ●dltore. Even if TeX became
●vailable on CTSS (the Cray operating sYotem),
the 100al VAXS oould be heavily used for text
●ntry ●nd WorIdMARC●pplioationa.

A low-oost (under $3000) lamer printer that can
produoe 100al (ln offloe) Outputl poaslble can-
didates lnolude the DEC LN03 ●nd the HP LaeerJet.

Workotatlons with ● preview oapabillty for fre-
quent TeX u-ore.

Divlslon Waa Strongly ●neourated to provide the
follouing software support!

* A CTSS (Cray) lmpl~~mentation of TeXl thla is in
progross,



.
*

.

.

.

.

.

.

Simple lineprlnter/ASCII output from standard TeX
DVI files; rudimentary package 1s now in use.

Central Computing Facility output capable of
producing 5000 formatted pages/day,

A method to merge TeX text with graphics files
that are in the unique Los Alamos Common Graphics
Syst*m metafile format.

Ccv?version programs for TROFF, TRIX/RED, and VMS
HoPdMARC,

Classified consulting services on TeX.

‘liriter~s Uorkbenchn-type software (such as a
spelling checker) for TeX riles.

Justification - Requirements.—

The selection of TeX for the X-Division formatting
system was based on its satisfaction of the follow-
ing unique X-Division requirements. The system
should

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

be easily portable to new operating systems,
minimizing future translations such as must now
be done for the large number of LTSS (CDC 7600
operating system) TRIX/RED files. The system
should also be widely used outaide of DOE to in-
orease the support for and knowledge about it,

be declarative (using predefine structures for
headern/footers, sections, paragraph indenta-
tions, examples, etc.) rather than procedural
(requiring the author to define page layout
during text-, or oontent-entry). This require-
ment allows a faw ●xperienced people to maintain
the detailed page layout macros, whereaa oaaual
uaera simply enter text,

easily acoept mathematical equationa ●nd format
them with ●s little user aaaiatanoe aa poaaible,

be capable of merging text with oomputer-
generated graphioa,

have automatio Table of Contenta generation,

have ●utomatio Index generation,

provide for neated tablea,

have a aouroe file format that facilitatma maoro
oonatruot:on to support detailed page layout ma-
oroa, translation macroa (from previous eyatema
nnd into future eyetema), ●nd text unformatting
❑ aoroa (to eaaily allow incorporation of ar-
bitrary maohine-readable text),

allow text input from any ASCII terminal
(including Tektronix 4000 ●nd 4100 ●eriea),

be aooeaaible traneparantly from CTSS to
eliminate ueer lrlveatmant in learnlng ● dif-
ferent operating ayutem or cooeaaing ●peoi~l
hardware (moat uaera work exc?luaivaly on the
Cray CTSS ayatama rather than on VAXa),

produoa simple ASCII tevt output for online help
files from the same aouroe file that produoea
fully formatted dooumenta,

12!

13.

14.

15.

allow comments in the source file,

facilitate page layout changes or even allow
determination of the layout after text entry,

symbolically reference equation, figure, gec-
tion,and page numbers, and

allow ‘interactiveW execution to provide error
diagnostics and allow recovery from minor
source file errors.

COMPARISONS

The ❑ajor software for code documentation that
begins to address the requirements listed above is
the following:

Interleaf

Advantages:

1. Interactive ‘What you see is what you getn
(WYSIWYG) system, This can be much easier and
faster to use than a batch formatter for small
files,

2. Instant feedback (screen shows all page layou$s,
fonts, text sizes, pagination, etc.).

Disadvantages:

1.

2.

3.

4.

No symbolic equation entry. Equationa ❑~st be
entered with a graphica package that draws ●ach
individual symbol or oharacter on the page,

No symbolic referencing of equation numbers,
aectione, etc.

Operates only on SUN, APOLLO, ●nd VAXStation II
workatatione,

Cost la $12,000 per workstation node, which is
prohibitively expensive.

Interleaf waa the moat oapable WYSIWYG formatting
eyatem on the market, It would unquestionably be
the ❑oat profluotive system to have for a single
user. However, the laok of aymbolio mathematical
●ntry ●nd the unavailability for ● timesharing sys-
tem ●re fatal flawa for our purpoaea, The $12,000
per node prioe, ooupled with the prioa of providing
SUN-olaaa workatationa to ●v~ryone contributing
text, la prohibitive, In ●ddition, no SUN-olaae
workstation haa been ●pproved for olaaaified
processing.

UordMARC, Veraion 5 (“Compoaerm)

Advantageai

1.

2.

3.

WYSIWYOayatem that la muoh ●aaier ●nd faater to
Uae than a batch formatter for nonequation
typing of small files.

Instant feedback of text and general page
layout,

Preaervea ●uthorta meaning (equationa displayed
on first typing),



●

Disadvantages:

1.

2.

3.

4.

5.

6.

7.

8.

Procedural; no declarative format.

Cannot easily change existing document

No comments allowed In source file.

format.

VTIOO emulation terminal required (for example,
no Tektronix 4014).

Response O.1OWS to unacceptable timeS with large
documents and many simultaneous users. Response
time is more critical for completely interactive
systems. The continuous formatting increases the
CPU load compared with that of a batch formatter.

Less involvement allowed to professional
editors/designers.

Limited (and in some cases insufficient) mathe-
❑atical capabilities.

No proportionally spaced laser printer output.

The disadvantages indicate that Uord14ARC may be
ideal for formatting ❑ emos and short reports but
would be inadequate for very large manuals.
Although WordMARC (frcxn Marc Software) was specifi-
cally compared here, the disadvantages ●re similar
for other WYSIHYGsystems, such as HASS-ql, They
all generally require VT-1OO emulation ~,apability,
are generally procedural (requiring some author in-
volvement in page layout), are difficl,lt to use for
changing page layout retroactively, s,ld require in-
teractive computer response time. However, screen
editors in such UYSIliYG ayst”ems could be used to
prepare the ascii i,.put files for a batch editor,
such as TeX or TROFF.

We found no tAYSIHYG eystema with all the
oapabilitics listed under ‘Requirements” above.
However, two batch formatting eystems in oommon use
(TROFF and TeX) oould satisfy nearly ●ll of our re-
quirements, snd their reepeotive ●dvanta es are
listed below. C Division has decidport
both TROFF ●nd TeX ●s Laboratory dooment production
syateme,

~ROFF with EQN ●nd TBL

May be easier to learn th~in standard TeX (but not
●ignifioantly .&aier than LaTeX).

Better table generation oepabllity than standard
TeX.

Writer’e Workbenoh editorial software aVallab~F.

~

1,

2.

3.

4,

Arbitrary length oommand names (TROFF restriote
Oommands to 1000 than 2 oharaotera).

More portable than TROFF (TeX is ●vailable in
Ceneric Pasoal ●nd C, whereas TROFF is tied in-
timately to the UNIX operating eyetem),

Loo Alamoa Common Oraphic Syutem TeX lnterfaoe
exi~ts for QMS lacer printere, eo mer8ing text
and graphios lo ● reality.

Sli@ltly more oontrol over output ●ppearance.

5.

6.

More widely available screen preview systems
(including SUN, APOLLO, IBM AT, Apple Macintosh,
and Tektronix 4014),

TROFF reauires the UNIX oDeratinR svstem. which
is currently unacceptable fo-r ;lasiified
ccfnputing.

Points 2 and 6 above are sufficiently serious that
we consider TROFF an unacceptable solution, TeX is
therefore the ❑ost appropriate choice for an X-
Division formatter.

CONCLUSIONS

Me chose TeX as our standard docment formatting
system, largely because of ~ts great portability
compared to TROFF. For sdall memos and reports,
many secretaries still use Hordl+ARC. Since we
reached our decision, several other divisions at
the Laboratory have begun using TeX, and the the
official publication division (which uses an APS-5
phototypeeetter for high-quality output) is com-
mitted to switching completely to TeX, The
Laboratory 18 moving to standardize on Postscript
(from Adobe SYSterns) as a common text/graphics
device independent file structure, and we are now
obtaining hardware and sofLware to allow TeX output
through Postscript devices. In addition, the
Laboratory has Just ❑oved to support LaTeX (a TeX
macro package) ae the standard version of TeX. We
currently use LaTeX on SUN, APOLLO, VAXStation II
workstations, IBM XT, AT, Apple tlacintosh, VAX/VMS,
and VAX/UNIX, and have contracted for ●n implemen-
tation on CTSS.

●

●

✎

✎

☛

✎

✌

✎

FURTHER INFORMATION

TeX1 TeX Users Group, P.O Box 594, Providence,
RI 02901.

LaTeX~ TeX macro paokage developed by Leslie
Lamport (now at DEC). For information, oontact
the referenoe under ‘TeX”.

T-X on workBtationa, and output to Poetscrlpt
devioes: Texteet InO., 4116 4th. St,, P.O. Box
7993, Ann Arbor, MI 48107. (313) 996-3566.

TeX on IBM XT/AT~ PC TeX Ync., 20 Sunnyside,
Suite H, Hill Valley, CA 94941, (415) 388-8853,
or 14ioro\TeX, Addieon-Wesley Publishing Co.,
Eduoatlonal Media Syatma Division, iteading, MA
01867. (617) 944-3700, ext. 2677.

WordMARCl Marc Software International, 260
Sheridan Ave, suite 200, Palo Alto, CA 94306.
(415) 326-?971.

Interleaf Interleaf Inc., 1100 Haaaaenueetts
Ave., Cmnbridge, MA 02138. (617) 497-5570.

MASS-llt Mioro.eyatema Engineering Corp., 2040
Haaaal Road, Hoffman Cstatea, IL 60195.

TROFF! UNIX Syatam ❑anual, Bell Laboratories
Computer Scienee Division, University
Califol’nia, Berkaley, CA 94”/20.

or
or


