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SUMMARY

Duringitsfirst decade, TEX hasbeen at homemainly in theacademicworld. Thereforeit comes
asasurprisetofind that it hasbeen spreadingintoindustry duringthelast few years, and wetry
to outline somehighlights of thisdevelopment first. Then criteriafor an industrial environment
application area and reasonsfor using the structured document processing approach are dis-
cussed. It isshown what role TEX can play in an integrated document processing environment,
and thisroleis exemplified by a case study from application at EDS.
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1 THEUSERSOF TeX

In spite of its academic image, the use of TpX [1-6] has continually crept into other areas
withinthe past few years. In its column of ‘ Sponsoring institutions', TUGboat, the official
journa and newdletter of the TeX Users Group (TUG), regularly lists quite a number of
large and well-known companies.t Even if acompany is not in the membership list, there
may be some employees somewhere who have managed to get a TEX installation for their
own working purposes. Such ‘non-academic’ usage seems to fall into three categories.

Commercial usage, in our opinion, means that the product of the company is produced
with the aid of TgX.2 Thisismainly true for scientific publishing houses such as Elsevier,
Springer, or the American Mathematical Society. And because typesetting is connected to
their product, they have a completely different attitude toward the complications that are
brought about with TgX.

By the term industrial, which we will al'so useto classify our site, wewant toillustrate
that TeX is mainly used for documentation purposes. In practice, this aso means that
the fine points of typesetting will only be appreciated if afast and easy approach to the
documentation task is guaranteed.

A third group among profit-oriented organizations in the TgX area might be called
suppliers. These are either non-commercial institutionsthat offer public domaininstallation

1 Among them are General Motors Research L aboratoriesand Hughes Aircraft Company, Space Communications
Division, both of which belong, like EDS, to the General Motorsfamily, but also distinguished suppliers to
EDS, such as Digital Equipment Corporation and 1BM Corporation, Scientific Center. More companies will
show up when one goes through the membership list.

2 While David Ness from TV Guide speaks of a ‘commercial environment’ [7], we talk about an ‘industrial
environment’.
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4 REINHARD WONNEBERGER

material, or commercial companies that make a living from offering TeX installations as
well as TeX-related products or services.®

It isinteresting to note that, in spite of the highly competitive environment of desktop
publishing and typesetting equi pment, TEX isnow gaining momentum in industry. Perhaps
the most prominent example isthe North American company TV Guide, producing televi-
sion program bookl etsin a handy paperback format.* Thiscompany isalso agood example
for the ‘give-and-take' philosophy of the TEX community.® But TgX has aso attracted
attention in the world of computer manufacturers, e.g. 1BM.8

There are also examples of software documentation with TeX,” including special re-
guirements such as syntax diagrams[12,13], trees[14], and flow charts[15]. In some cases,
TeX is used as a postprocessor to other programs, e.g. to print the output of agebraic
formula manipulation systems.® There is also a ‘hidden’ use of TgX, either because TEX
code isintegrated into some other products, or because input is produced in a simplified
way by some mail systems (see ‘ Office applications’ below).

2 CHARACTERISTICSOF AN INDUSTRIAL ENVIRONMENT

Anindustrial environment like ours may be characterized in afew key areas:

e Group-work is important in many company efforts, e.g. the production of software
documentation. Thisis quite different from the more common TgX situation of one
author writing just one paper or book. As a consequence of group work, there are
lots of datasets to be maintained and coordinated.

e The time-schedule seems to be aways shorter than anticipated, and hours spent on
documentation have to be booked and justified.

e Profit andlossevaluation seemsto be clear only asfar asexpenseisconcerned. Quite
often, documentation is only seen as a cost factor. The money spent on equipment,
computer time, and thelikeis clearly shown in the balance, whereasit is much more
difficult to get corresponding figures for the benefits of writing something down.

e Large mainframe environments make documentation a highly complex task and will
need a lot of integration work. Let us take the present author’s site, Riisselsheim
Information Processing Center (RUIPC), as an example. Although it is by no means
the largest 1Pc within EDS, it is probably the most complex one, supporting both

3 |nthe meantime, thereis quite anumber of such companies, as can be seen from the advertisementsin TUGboat.

4 The figures for this company are quite impressive; annually they produce nearly one billion copies of the
magazine and about one million different pages bound in five thousand different magazines, two hundred pages
each. An overview of their experience was presented by David Ness at the 1987 TuG conference[7]; the more
technical problems of typesetting are presentedin [8].

5 David Nesshasby no meansbeenthe only onetoillustrate the * give-and-take’ philosophy of the TEX community
by having served until recently asa board member of the TEX Users Group.

6 Inside 1BM, TEX is used by several individuals and groups on there own initiative, and there are drivers for
several IBM printers; e.g. [9] which was produced with TEX on an 1BM 4250 electro-erosion printer. To help
customers without access to the networks or the TEX user groups, it is even available as a program offering
(PRPQ) for AIX, IBM’sversion of UNIX; see[10].

7 To give just one example, the several hundred pages of documentation for the ABAQUS product are apparently
typeset with TeX [11].

8 E.g. REDUCE [16], MACSYMA [17], or MAPLE [18].

9 E.g. VAX DOCUMENT from DEC [19], or dbPublisher [20].
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engineering and commercial services,'® and the variety of the services offered isalso
quitediverse.*

2.1 Alternative concepts

For many peopleitisby no means obviouswhy onewouldliketoinstal TEX inanindustrial
environment. Printing requirements have been fulfilled over the years with different tools,
and so there must be a good reason to bring in yet another tool.

Themost popul ar typewriting tool sseem to be PC programsthat all ow the manipulation
of the text directly on the screen, working according to the WY SIWY G acronym, which
standsfor: ‘“What you see iswhat you get.” There are two main reasons why thesetoolsare
widespread. A PC, likeahorse or a car, isone' s own. And producing text with itissimilar
to typewriting, only much more powerful.

The idea of ‘My PC is my castle’ can still be kept with a PC installation of TeX.
However, the markup approach that is normally used with TEX, especialy if IATEX [21]
is used, requires a totally different approach to typesetting. Public opinion in the area of
typesetting is preoccupied with the battle of the different commercia products, but despite
itsdesultory coverageintheearly days,'? today TEX ismore accessibleto awideaudience.'®

On the other hand, TeX is by no means the first tool to offer a genera mark-up
approach.'* Proliferation in industry, however, seems to have been effected mainly through
IBM’s DCF, formerly known as SCRIPT/VS, and its academic twin version WATERLOO
ScrIPT.Y® Thus, in a traditional mainframe environment, TEX has to compete with DCF,
and typographic habits seem to bein favour of Dcr.16

Thusit should come as no surprisethat DCF is a de facto standard in the world of large
mainframes, both in terms of a software tool and of application and layout habits. People
having that background will inevitably ask why one should bother to introduce yet another
document processing system. The main argumentsfor TeX seem tofall into two categories,
functionality and environment. Let usfirst deal with functionality.

10 |n addition to the traditional MV S platform, there are also six other platforms, namely UNICOS (Cray); VMS
(DEC VAX); HP-UX (HP); DIPOS (Nixdorf); MPE/XL (Bull).

1 Engineering: multi customer Cray-service, vector computing, models and methods (finite elements), graphics,
esp. CAD, CAM, CAE; Commercial applications: large database applications (IMS, DB2), transaction process-
ing (cics), complex batch processing and scheduling, large range of individual data processing applications;
Systems integration: operation of six different environments, support for special systems, systems integra-
tion; Communication: SNA and non-SNA, X.25 (DCS, SNA-PAD), LAN (Ethernet); Document processing:
integrated document processing, high-quality volume printing, demand and distributed printing.

12 Eg. Furuta& MacKay, Dr Dobb's Journal, 1985; Whitby, DTP Desktop Publishing, 1987; Computer News,
1987; Brown, The Scientist, 1988; an example in German is Schelhowe, Computer Magazin, 1989. See also
the moderate but continuousamount of advertising by commercial TeX suppliers, by which TEX is positioned
as aspecialist’'stool for typesetting math.

13 See the Chip Special on IATEX [22], which was al so typeset with IATEX, and the public domain offer of OzTEX
(for Apple) in Macwelt 7/92.

14 For ageneral overview, see [23]; IATEX has been influenced by SCRIBE [24].

15 virtually all technical documentationat 1BM is producedwith thistool, making1BM oneof the largest publishing
houses worldwide. In addition, alot of documentation is produced this way by 1BM customers.

16 On the one hand, many users want their documents to look like the 1BM manualsin layout, and, on the other
hand, it is not an easy task to write a corresponding style in TeX. It should also be noted that DCF comes with
alicensed version of Times Roman, which, having been optimized for the rather small resolution standard of
240dpi (dots per inch) used in IBM production printing, gives much better results than the Computer Modern
fonts, which, in general, only look good at a high resolution. This problem has been eliminated by the New
Font Selection Scheme [25] and a font conversion program, allowing the use of the bcF fonts under TEX.
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Quality of typesetting. Although recent versions of DCF do provide good quality as

far as in-house publishing is concerned, there are some internal limitations due to

upward compatibility and thetypesetting philosophy underlying bcr. TeX, by default,
providesaquality conforming to the highest standards of professional typesetting, at
no additional cost.*’

e Typesetting formulas. Math Typesetting in DCF requires the Script Mathematical
FormulaFormatter (SMFF) [26] tobeinstalled; inan industrid field, it may bedifficult
tojustify the additional cot, if only afew formulasareto be typeset, and in fact most
installationsthat | know about do not have this product. In TgX, math typesetting is
anintrinsic part of the program, and there are quite afew macro packages that allow
the typesetting of other types of formulas, such as chemical structure formulae[27],
treesand thelike[14].

o Diagrams. Though both programs can includegraphics, only IATEX offersto produce
diagramsas part of the source. In spite of somelimitations, thisconcept iswell-suited
to cover everyday needs, e.g. to show computer configurations or display dataas a
business graphic.'®

e Bibliographies. Creating bibliographiesis a tedious and error-prone task which has

been improved to a large extent by B|BTE>(.19 There is no official answer to this

requirement in theworld of DcF, and having no easy way to mani pul ate bibliographic
data can only mean that existing and costly information cannot be exploited at its
best.

Whether these items of functionality are important or not will depend on the specific
requirements. As investment in documentation is higher than most people imagine, the
following topics may be more important, at least in the long run.

e Cost. DCF and its companion products cost a considerable amount in license fees.
TeX may be obtained for free, especially so for mainframes.

e \endor dependence. Building on DCF implies dependence on 1BM’s policies and
prevents a switch to non-compatibl e operating systems and hardware.

e Standardization. WhereasDCF buildson EBCDIC sourcesand producesprinter-specific
output, TEX isstandardized on both sides: inputisinAscil, and outputisinthedevice-
independent . dvi format and can be printed or viewed at any other installation
worldwide, provided no unavailablefonts are used.

e Portability. One major drawback of DCF is that its use is confined to large I1BM
mainframe installations.?® TEX is available on any operating system from notebook
to supercomputer. But there are also severa organizationa consequences. In many
firms, mainframe-oriented people will use DCF, whereas business-oriented people
will prefer PCs and workstations, using Wy Siwy G-type wordprocessors on them.
This inevitably prevents a free flow of documentation in source format and close
cooperation on common documents. Although standards like obA (office document

17 This topic would need an in-depth discussion of typesetting algorithms, which would go beyond the scope of
the present paper.

18 Creating diagramsis now supported by the mouse-driven PC-program TeX cad [28].

19 BTX. will automatically create abibliography from a bibliographic database, converting entriesto a specific
bibliographic style (for details see[29]).

20 Though some efforts were made to extend it into the PC world, it is still unclear whether they will be accepted
by the users.
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architecture) or scML (Standard Generalized Markup Language) may help with
respect to sources, TeX, as far as we can see, is still the only way to span all
processing platforms, which will even become more important with the continuing
growth of the workstation share.

e Stability. Errors to affect the ordinary user have been very rare, and in the history
of TeX there has been only one release change, which was mainly an upgrade from
7-bit to 8-bit ASCII. Now TgX is virtually frozen.?! In this way, TEX has gained a
degree of stability unheard-of in the industry.

e Customization. By being open and well-documented, TEX offers the unique opportu-
nity of being used and customized in connection with other programs, an advantage
that is especially important for computer compani es.??

2.2 Thestructured markup approach

A very important point in theindustrial environment, and the common denominator shared
with DCF and sGML [33-35], isto use the * structured document’ approach [36,37].

On June 27, 1988, a train crashed into the gare de Lyon in Paris at high speed and without braking. More than
fifty peoplewere killed in the accident and a considerable number wounded. The accident was found to be caused
by the coincidence of several bad circumstances, one of which was closely related to erroneous typography. The
crucial piece from the instruction paper is shown here, cf. the facsimilein [38] Fig. 1-a, p. 22.

BJusieursvehiculessontbloques,lemecanicien:
S'assurequeceblocagen’estpaslaconsequencedelafermeture

d'unrobinetd’arretdelaconduitegeneralesitueavantlapartie
detrainbloquee:

AttDA®binetd'arretCGn’estferme:
llactionnelacommandedelavalvedepurgeletempssuf-
fisantpourprovoquerledesserragesurchaquevehicule
bloque.

Prg@uplusieurs)robinetd’arretesttrouveferme:
llouvrelerobinet
=-Dansles2cas,lemecanicien:

euvrelerobinetd’'arretCGsitueenarrieredudernier
vehiculereliealaCG.
verifieleserragedesfreinsduderniervehiculefreine.
refermelerobinetCG

verifieensedirigeantverslatetedutrain:
kedesseragedesfreinsdetouslesvehicules.
gueleblocagen’apasprovoqued’avarieauxroues.
llappliguelesmesuresconcernantlesignalementetlareprisedemar-
che(article385).

The basic problem comes after the second item in the list, which is marked here by an arrow (=). Whereas
the text clearly states that the following actions be applied to both cases, typographic stucture implies that these
instructions are only a part of the second case. So it is very likely that the reader will skip these actionsif case 1

applies. . . .
Figure 1. PG.M. Chapitre VI, Article 316b

21 Don Knuth has decided to discontinue the normal practice of upgrading from 3.1 to 3.2 etc.; instead, version
numbers will converge to 7 for TeX and to e for METAFONT. This is Knuth's (mathematical) way of
expressing that correction of true errorsis still possible, but functionality of the programsis frozen definitely
[30]. Further development [31] is still possible, but will have to happen under a different program name [32].

2 See the examplesin footnote 9.
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As is shown by the example in Figure 1, non-structured documentation may lead to
disastrous consequences. Although this example is certainly not an ordinary case, textsin
an industrial environment are very often directives in the sense we just saw. They induce
or guide action which may have severe consequences if misunderstood. In addition, texts
in industry are very often directed to an environment where there is not enough time or
concentration for accurate reading.?® The most important piece of information should be
found instantaneously without first plunging through pages of context.

Hence typographic structure should be derived automatically from theinternal stucture
of a document, which in turn should be specified explicitly by the author. In addition, the
concept of generalized markup helps authors to produce good documentation and assures
consistency between different documents. In order to achieve these effects, we use IATEX
astheonly officia interface to TeX.

2.3 Reasonsfor TEX

In acompany like EDS documentation is produced by both PC- and host-based systems. In
a comparison of these two areas, it becomes clear at once where one of the major benefits
of installing TpX lies. TEX is at the moment the only system that can reconcile al our
different platforms under the common roof of one document processing language. This
integrationa aspect is extremely important in a company like EDS, which is engaged in
systems integration. When new customer sites are brought in on a facility management
contract, the portability of TEX will allow them to share our documentation facilitiesalmost
immediately. Of course, there are aso several other reasons for introducing TeX, as is
shown in Figure 2, one of which is the educationa benefit in using TgX, as a growing
number of new employees will bring expertise in TeX with them from their student days.

1. Portability 7. Coverage of many different business areas
2. Device-independence 8. Long-range stability

3. Wide-range consistency 9. Low costs

4. Integration of PC and mainframe worlds 10. Innovative user group

5. Full accessto code 11. Education benefit (students)

6. Full accessto documentation 12. Literate programming [39]

Figure 2. Reasonsfor TeX

3 INTEGRATED DOCUMENT PROCESSING

For us, installing TeX means to make it part of our integrated document processing concept
(iDP).

The key points of the IDP concept are shown in Figure 3. This concept alows us
to take full advantage of the benefits of our mainframe environment, such as data secu-
rity (access control system), data protection and availability (backup), data sharing and
archiving (projects and proposals), consistency and corporate design, centralized software
and support, resource sharing (high-end printing equipment), postprocessing (binding) and
distribution.

2 This‘non-usage’ of text is very well reflected in the ironic slogan: If everything fails, read the instructions.
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Components. . . ... tobeusedfor...
1. Generalized markup e Long-living documents
2. Standardized interfaces e Collective documents
3. Portability and/or connectivity e Complex documents
4. Demand printing e Host and network environment

Figure 3. The IDP-concept

However, there can be no doubt that some extra effort is needed to make an academic-
born system like TeX fit into an industrial environment.

Normally, softwareisbought fromvendors, and consi derablemoney ispaid for mainten-
ance. With TpX, software does not cost money in thissense. Although errors are corrected,
thereisno maintenance intheclassica sense. This clearly indicatesthat installationshave
to develop at least a moderate know-how of their own if they want to succeed, especially
in the area of the Mvs operating systems. On the other hand, as everything in the software
is accessible and well-documented, every ingtalation is in a position to customize TpX
according to its own needs and to implement whatever might be desirable.

Excellent support is provided by the TeX Users Group (TuG) and its regional
counterparts.?* In addition, there is now support for many languages, such as Russian,
Polish and others, including even languages with a different writing technique such as
Japanese, Arabic, or Hebrew.

There is a growing conception that some of the non-profit organizations deliver top-
quality service, as was elaborated in arecent article in the well-known Harvard Business
Review [41]. The main point seems to be that non-profit organizations are not hampered
by business restrictionsin pursuing their goals.?®

Thus, amajor differenceisthat TeX development is function-driven, whereas commer-
cial competitorsare market-driven. The main goal of TeX isto meet typographicchallenges,
whereas the main goal of the competitorsisto produce profit for their companies.

Much of TeX devel opment and communication is done viaworldwide networks. In the
USA, itisquitecommon for devel opment personnel inindustry to be onthenetworks. Even
in Europe, where there has been atraditiona segregation between universitiesand research
institutions on the one hand and the industry on the other, cooperationisincreasing. Thus,
TeX istruly international, complying with the general trend of software globalization.?®

Inanindustrial environment, it would not make senseto bring in TEX with ashort-term
perspective. As experience shows, some of the programs or procedures to be documented
may last for about twenty to thirty years. To be convinced of along-lasting futurefor TeX,

24 pANTE for speakers of German, GUTENBERG for French, NTG for Dutch, and UK TEXUG for English in the Old
World, and also the growing number of more or less formal groups in the countries of Eastern Europe and
other parts of the world. These groups provide software distribution, archives, discussion lists, meetings and
conferences, education, consulting, and a platform for individual communication. Full details are givenin the
‘TeX Users Group Resource Directory’ [40]. TUG will provide a free parcel of starter information on request.
The address of TUG is: TEX Users Group, PO Box 869, Santa Barbara, CA 93102, USA; Telephone: +1 805
963 1338; Fax: +1 805 963 8358; Internet: t ug@ ug. or g.

2 A good examplefor that claim is the case of the TEX user community at large, where new software is often
distributed free of charge.

25 We borrow thisterm from Anthony C. Hearn, the author of Reduce, now dealing with such more general issues
as an analyst at the Rand Corporation.
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one needs only to take into account the huge amount of documentation which lies hidden
behind the set of TEX ingtallationsworl dwide.?”

For our documentation tasks, weclearly favour thegeneralized markup approach, which
had already been established in our use of DCF. So it was quite natural that we decided to
offer only IATEX as the user interface to TEX. This decision has helped us in several ways.
IATEX documentation is much shorter to read, e.g. [42], and much easier to understand, e.g.
[43,44], than TEX documentation.?® IATEX offers much more document support, such as all
sorts of automatic countings, cross-referencing, and especially the famous tabul ar services.
For someone whoisalready familiar withDCF/GML, it is quite easy to switch over to IATEX,
which differsmainly in syntax.

Integration from the user’s point of view means that TeX is part of our normal Tso/ISPF
working environment. Rather than an 1SPF menu approach [47], we chose an editor-driven
approach under the general roof of our USE concept, USE standing for universal source
environment. We have also managed to provide some editing support, which can spare the
user much troublein typing IATEX environments and thingslike that; see [48]. Although it
takes some extrathinking and effort to adapt TEX to the Mvs-world,? the result has proved
to beapowerful and comfortableworkingtool, incorporating such useful features as Partial
Execution, which will save user and machine time as well as printing cost.

In addition to IATEX, we offer our users the full range of TEX-related products, among
them: BIBTEX, Makelndex, METAFONT and the auxiliary programs. This service is also
important in connection with other services such as Reduce, the well-known formula
manipul ation product [16].%°

From aprinting point of view, TEX isfully integrated into our AFP-based [49] integrated
print services (1PS) concept. Our print command I1PS will automatically convert the device-
independent .dvi format produced by TEX into .1ist3820 files, either to be kept in a dataset
for later printing on demand, or to print it by PSF on a page printer.3! The dvi printer
driver was modified to support AFP copygroups,®? and to pass extensive comments into
the . | i st 3820-file, which are quite useful for determining the status of these files
later on.

AFP print resources are also shared by our peer installationslike the one on VAX-VMS,
which only needs to upload ajob with the dvi file, allowing the vax usersto profit fromthe
benefits of 1Ps printing. On systemswithout apeer installation, e.g. Cray—Unicos, users can
send their input to the Mv's system to be run through TeX, BIBTEX, and Makelndex, and to
be printed automatically. Transcript filessuch as. | og are routed back on request. In fact,
the whol e production cycle can be run in batch, allowing remote execution from any node
in the worldwide EDS network.

27 A good guess may be more than 3500 mainframe and an unknown number of PC installations, which may go
well beyond 1 million.

2 The original book by Knuth is for experts only. There seems to be a growing demand for simplified and
excerpt-like TEX-books, e.g. [45], [46].

2 Unbelievable as it may sound, one of the most troublesome points is handling square brackets, because they
virtually do not exist in the 1IBM 3270 world.

0 For this product, we can provide a bibliography in BIBTEX format, which is maintained and distributed over
the electronic networks. Thus, users of Reduce can not only find interesting publications, but also quote them
with all the accuracy, style adaptability and comfort offered by BIBTEX.

31 Either on an 1BM 3820 family (240dpi) or on an OEM printer emulating AFP, or by the IDA emulation program
[50] on desktop printers (300dpi), which in many cases also serve as printers for PCs simultaneously.

32 This makes possible techniques such as printing electronic forms (overlays) or drawing paper from different
bins.
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In addition, we can also convert . | i st 3820 pages into AFP overlays[51], which are
then used in production printing. Thisisan efficient way to print direct mail or newsletters,
the addresses being printed into the envelope window fidld as ssimpleline data.

The full benefits of TEX in a large machine environment like ours can only be real-
ized when one can manage to run a peer installation setup [52]. In our environment, the
TeX program is run on severa different machines under a growing number of operating
systems.®

If TEX isto be used not only by mainframe people there will always be the question:
‘Can it be used by my secretary? According to our experience the answer depends on
motivation and education. We have severa secretaries within EDS who can use DcF, and
some of them also use I_ATEX,34 but they work in an environment where it is easy to get
help from a colleague. Things might be alittle bit more difficult, however, if the boss has
no idea about document processing and PCs, and the secretary is al on her or hisown.

So, using TEX inindustry is not so much a question of asingleperson but of the culture
of awhole group or even company.

4 USAGE AT EDS

In car manufacturing, commercia applications such as book-keeping on the one hand and
engineering applications such as computer-aided design on the other, have been tradition-
ally processed in different computer environments. EDS has stepped in to integrate these
environments, and this also holds true for our document processing. An overview of our
present IDP gpplicationsis given in Figure 4, the share of IATEX depending on the specific
requirementsin each field.

1. Production Printing 3. General and Office Documentation
(& Newdletters (a) Proposals
(b) Direct Mail (b) Planning Concepts and Schedules
(c) Formsand Overlays (c) User Manuals
. . (d) Presentations
2. Technical Documenta‘tlo-n (6) Mesting Minutes
(a) Program Description (f) Lettersand Memos

(b) Program Development . .
(c) Scientific or Technical Contributions 4. Special Documentation

(d) Standards Sheets (8 APL

(e) Bibliographies (b) Diagramsand Formulae

Figure4. Application areas

Engineeringdocumentation Itisquitenatural that TeX isused more heavily inengineer-
ing than in commercial surroundings. Many engineering applicationsinvolve mathematics,
and here isthe natura domain of TeX; see [53].

33 At present MvS, Unix, VAX-VMS, MS-DOS, MAC—0S, Atari—-TOS. Owing to our decentralized approach in
document processing, it is left to the different user groups to upgrade their macro installations according
to their need. This can be done by downloading macros from the Mvs lead installation, which is officially
maintained.

34 It may beinteresting to notethat thefirst secretary tolearn IATEX on our installation, Sylke Thies, did so mainly
on her own, guided only by the Kompaktfihrer IATEX [42].
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Application || Graphic Syst. || Output Device
Proceduresprovided by our CSE Ragioss Cadam 1BM 5080
group alow conversion for all Abagus Catia IBM 5084
relevant pathsfor Nastran CGS IBM 3279
e Applications, Star Caeds IBM 3193
e Graphic Systems and GDQF Nastplot IBM AFP Printer
e Printers/ Plotters, ICU GDDM IBM 4250 Erosion Pr.
using the GDF Metdfile. TeX, DCF SAS Colour Graphic Needle
Fortran Disspla Colour Raster Plotter
PL/1 PHIGS Pen Plotter

Figure5. Graphic Filters

Graphicsincluson Through our AFPinterface, we arein agood position to includemost
types of graphics both in bcF and TgX documents. Figure 5 gives a rough idea about the
packages involved.

Production printing Through the conversion process mentioned above, we can fully
integrate TEX output into our AFP environment. Thisisvery useful for direct mail printing,
as ready-made page overlays are combined with the few print lines that are necessary for
the address. This technique, which we also use for our Quality Newsletter, also alows us
to combine pages from different sources, e.g. bcrF and TeX.% The printing process may
also be handled through our production output dispatching system, allowing usto produce
output bundled according to recipients and simultaneous printout at different locations.

Corporate publishing As mentioned above, we also produce the in-house newdetters
with IATEX. To conform to our corporate design, they are printed in three columnsin afirm
grid and with a Times-like typeface.3®

Another benefit is the possibility of giving TEX-produced documents (. dvi files) or
sources to professional typesettersfor high resolution typesetting,®” In addition to excel lent
typesetting quality, thismethod ensures accuracy, astheerror-pronere-typingiseiminated;
it saves cost through in-house preparation and speeds up production.

Documentation and publication One of our most important applications for TeX is
softwaredocumentation, whereit isimportant to di stingui shbetween commands, variables,
and explanation, and to give diagrams every now and then.

But TeX also qualifiestofulfil the requirements posed for documentation of our Quality
Management System by the 1S0 9000 series of quality management standards.

35 In combination with METAFONT, this concept gives us excellent control of fonts. It should be noted in
passing that METAFONT, in addition to being a powerful font manipulation tool, can also serve for other
useful purposes, e.g. to producelogical symbols for electronic componentsor to help with the typesetting of
images; see [10]. Thumbing through TUGboat [54] will show further applications.

36 We created a specific document style which relies on the mul ti col . sty [55] and the new font selection
scheme (NFss) [56,25]. After solving afew problemswith the TeX font metric (. t f m) information, codepages,
and umlauts, we can now use the original AFP fonts. Thesefontsare the DCF functional equivalentsof Monotype
Times New Roman (with serifs) and Monotype Arial (without serifs), and they were optimized manually to
work well at the AFP resolution of 240 dpi [57-59].

37 Thisis shown by [42], which was typeset in Times and Helveticaat 1000 dpi.
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Office applications The one thing especialy popular in office applications is the en-
hanced IATEX tabular environment [60,61]. It isused to produce quiteanumber of overviews
and reports, many of them in landscape format.

Another important application is to achieve fine print from our genera-purpose mail
system, whichisavailabletothevast mgjority of employees; seealso [52]. For standardized
documentation, it may be useful to produce a reduced type of input with the aid of masks.
Quitealot of similar applicationsare described in [62].

Special applications In some cases, TeX is aso used as a sort of database or general
system. For example, many of our managers have chosen to prepare their budget with the
aid of aspecial IATEX tabular environment allowing akind of spreadsheet calculations.®

The document processing aspect is also stressed by some of our groups who use it for
internal work documentation by tricky macro definitions. they manage to produce different
kinds of reports from one and the same set of data, thus emulating functions of a database
system which would be much more complicated to handle otherwise.

A specia application xboc was devel oped by Klaus Schmidt to alow automatic gen-
eration of program source code, user documentation, programmer’s guide, and help files
from one and the same xDoc source. As al documentation is a comment with respect to
the used programming language, sources can be compiled without xpoc processing.®® As
thisapproach israther general, severa programming languages are supported.

Bibliographic applications  When we started to work with BIBTEX, we soon discovered
that it is an excellent tool to help us manage the large number of internal documentation
papers and brochures.*0

Education IATEX isalso used in our education department to write course material .4

For education purposes, it isa so quitehd pful that manuals and slidescan share parts of
theinput. A specia styleallowsprinting handoutsof the presentation slidesinatwo-column
layout, dides appearing as column-wide figures.

Outside relations  Though most of our documentation with TeX is done for internal
purposes, it has al'so been used in severa cases to produce proposas for customers and
papers submitted to international conferences, not to mention here the contributionsto TgX
conferences.

Conclusion To sum up, TeX helps us develop our IDP concept since it improves the
appearance and internal quality of documents, the skillsof the users, the cooperation inthe
company, and the productivity, allowing us to live up to one of the basic beliefs of EDS:
“We are committed to excellence” — excellence in typography and document processing
being an important incentivefor other aspects of work and service.

38 The main advantage over normal spreadsheet programs is that it can be used from any terminal and allows
inclusion of footnotes to explain budget changes and use all possibilities of typesetting at the same time, e.g.
headlines, diagrams etc.

3 This approach is also used in the boc option for macro files [63], but is one of the main differences to the
literate programming [64,39] approach in wes [65,66], which requires the code to be run through a program
called TANGLE to produce compiler input.

40 our work with BIBTEX also showed that some additional features are desirable [29].

41 The first course in IATEX was written by Johann Dentinger in early 1988, giving an overview on available
software tools, and it makes heavy use of tabulars and pictures. In the meantime, a few more brochureswere
produced that way, covering topics such as JCL, TSO, SLC, MV'S, PACBASE, FOCUS, COBOL. Of course, there are
also many internal papers, describing software, hardware, or operational procedures.
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5 REQUIREMENTS

Of course, light goeswith shadow, and so there are afew wesk pointsin TeX, that hopefully
will beimproved inthe near future.

International language support is not very eaborate. The current version of TEX*?
has removed some of the nasty obstacles in everyday life with TeX, but is not yet the
functional upgrade one might wish, and features such as a spelling check are not even
considered.

In some cases, it is desirable to trigger system processes from within TEX.*3 An ap-
plication for thisis to call BIBTX and Makelndex to make a new bibliography and index
within TEX and then typeset bibliography and index, thussaving one passthroughthewhole
manuscript and adding user comfort. Other applications include floating-point arithmetic
or agebraic cd cul ation; remember also the spreadsheet application mentioned earlier. The
system command might also serve as a hook for external hyphenation.** In present TeX,
thereis no official way to use features of the operating system from within TgX. It seems,
however, that this problem can be solved in the near future.*®

Explicit typographica typesetting is rather difficult and sometimes almost impossible,
e.g. letting text flow around irregular figures, and rotation is not provided inside TgX.*6
The topic of rotation, either of whole pages, or of fieldswithin a page, plays a much more
important role in industrial documentation than in books.

Whereas these requirements do not touch the true spirit of TeX, there are some others
that are more debatable. One of them is PostScript, the other is colour support.*

Asfar asIATEX isconcerned, many desirable designs can beimplemented inthe current
framework of IATEX.*8 Many more useful features of that kind can be added, and some
of them already exist, waiting only for the fina touch and officia inclusion into some
distribution. Some other features, however, need fundamental changes within IATEX or
even within TeX.*

For IATEX, an atribute concept is highly desi rable:® pcr/emL and sGML tags alow
named attributes, which are rather similar to the fields in BIBTEX. Though this concept is
not necessary for normal typesetting, it is quite useful for more specific applications such

42 TEX 3.0, which was announced by Don Knuth at the 1989 TuG meeting celebrating the tenth anniversary of
TEX, provides some basic features to improve this situation: (1) 8-bit character supportin all wesware, i.e. all
programs of the TEX system, (2) multiple hyphenationtables, (3) extended hyphenation and ligature support.

4 From a TgX point of view, such a system command should behave like the r ead and wr i t e primitives.
Additionally, areturn code should be passed back to TeX.

44 Special care should be taken to preserve as much portability as possible also for these features.

45 The system command written for Mv's by Ferdinand Hommes from Gesellschaft fir Mathematik und Datenver-
arbeitung (GMD) isa TeEX modification confined to one operating system, and sourcefiles usingit will nolonger
run on other installations. A general solution to this problem might be to use a non-existing input and output
stream (e.g. ‘99’) for communication with the system. As Don Knuth said recently in private communication,
he would not consider such an implementation as a violation of his decision to keep TEX frozen (cf. footnote
21), thus making the way free to add this important feature to all TEX implementationsin a standardized way.

46 |t may by achievedif supported by the bvi driver.

47 Inthis contextit may beimportant to noticethat PostScript is supported in DcF version 3.2 and colour separation
support with version 4.0.

48 Eg.thef t nri ght. sty [67], which isalso exemplified in [29,31,68].

49 For the current state and history of the IATEX 3 project, see [69].

50 A straightforward attribute concept for TEX was presented by Wolfgang Appeltin [70]5.3, pp. 58-63. It is based
on TeX's parameter scanning mechanism, but has the disadvantage of introducing new syntax. So it might
be worthwhile looking for a concept more along the lines of IATEX, or even breach the iron law of upward
compatibility and use an sGML-like concept.
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as keying in addresses or other database-likeinformation. In addition, it playsakey rolein
sGML.>t

Audacious as it may seem, the best investment in an industria future of TEX might
be to implement an scML-like syntax for the new release of I_ATEX,52 or to write an SGML
interpreter in TpX.53

A new challenge isthe growing trend to distribute documentation on el ectronic media,
which in turn requires ahypertext approach.>*

The most difficult problem seems the organi zation of future support and devel opment.
Both TEX and IATEX owe their current state of quality to the devotion of the two individual
wizards Don Knuth and Ledlie Lamport, both of whom have resigned from being thefocal
points for their products, pointing out that every line of code can be changed by any user
if theresultisnot called TEX, or IATEX, thereafter.

On the other hand, much of the strength and value of the TeX productsresultsfrom this
strict standardization. If different users start to program similar modifications, then thiscan
only lead to chaos. As no one can deny the authors the right to deal with other themes, the
problem can only be solved by a strong coordinating authority. The TEX Users Groupsin
aformal sense and the TEX community in an informal sense are doing their best to step in
and make every effort to adjust themselves to the new challenge.>® All TeX usersinterested
in evolution should specify precise requirements, following the excellent example of [79]
which triggered a new version of TgX (3.0).

All inall, our experience at EDS can encourage both the TEX community and industry
to profit from each others' virtues and specific experience.
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POST SCRIPTUM, AUGUST 1994

Since the files were closed on this paper (and aso on its bibliography) in early 1992, the
‘river TeX' has dightly modified its direction and flow.

The growing influence of PostScript as aready known from the dvipsfamily of printer
driversalsoled to MetaPost, a M etaFont with PostScript output. TEXwareisnow distributed

51 This topic was brought up by Malcolm Clark at an early timein TeXline [71]; see also [19,72,73].

52 Thisideawas outlined in [74]; see also [75].

53 A prototype of such an SGML interpreter written by Frank Mittelbach may qualify to handle our Quality
Management System documentation. Although it does not check document structure as strictly as a true SGML
parser, it alows interpretation of DTDs, with some minor restrictions. Being based on IATEX, existing IATEX
macros can be used in a very simple and efficient way to implement sGML tags. The benefit of saving another
layer of software outweighs by far the deficiencies with respect to afully fledged SGML implementation.

54 For this approach in connection with TEX, see[76,77].

5 A major step in the right direction was made at the 1989 TUG meeting, where it was decided that TuG will
become more international than before, and that the chairpersons of the early European TuG groups will be
vice-presidentsof TuG. In addition, TUG is sponsoring some devel opment work and hopefully will find ways,
for both TEX and IATEX, to coordinate ongoing devel opment work on the two productsand customizethiswork
into standardized rel eases and distribution packages; see also [78].



16 REINHARD WONNEBERGER

on Internet by the CTAN Comprehensive TeX Archive Network and will soon be available
on CD-ROM.

Perhaps even more importantly, IATEX 2., the new intermediate version, and the full
rewritetofollow asIATEX 3, aregoing to changethe character of IATEX from aself-contained
to akernd system, supporting enhancements like the NFSS New Font Selection Scheme
and inviting the user to choose from the large collection of supplementary style files and
packages as described in The IATEX Companion (by Goossens, Mittelbach and Samarin;
Addison-Wesley, 1994, ISBN 0-201-54199-8).

In our industry, thelast two years has seen tremendous change, forcing computer giants
on to their knees and leading to a general shake-out of anything that does not immediately
produce business results. Although EDS was not affected directly, TeX support at our site
was reduced to an absol ute minimum, only to see aneed for it arise again viaanother route,
caused by acommercia package which generates IATEX to print invoicesfor cellular phone
customers.

The growing consciousness for quality caused us to embrace the 1SO 9000 standard
of Quality Management, and in order to produce the corresponding documentation in a
standardized way, westudied SGML, and Frank Mittel bach wrote aprototypestyl e package
for IATEX that, to a certain extent, reads Document Type Definitions (DTDs), trandlates
them into IATEX commands, and this alows immediate typesetting of such documents.
In our view, al efforst should be taken to bring SGML and IATEX together as close as
possible.

And we are quite curious to see what changes will be brought about during the next
two years.
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