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PREFACE

The Government Printing Office has converted from hot
metal to photocomposition. This was a large undertaking and
took 7 years to accompiish. Presently, GPO composes ap-
proximately 3 miliion pages a year in over 3,000 different
page formats. Since it was not possible to produce the high
volume of work required with composition systems available
on the market, it was necessary to develop the AUTOMAT-
ED COMPOSITION SYSTEM “in-house”. This system pro-
duces fully made-up pages in a wide variety of complex page
formats.

Much more than a mere conversion from one process 1o
another has been accomplished. The product line at GPO
has been expanded. The actual data base, as well as the
printed version of the publication, is now being soid. Because
the system was designed to accept logically structured input,
government agencies and firms in the private sector are
presently utilizing the full text data base in their information
retrieval systems.

Although there has been a proliferation of word process-
ing installations, use of this equipment to prepare input for
data base publishing has been very limited. This unfortunate
situation is not caused by the variety of equipment or lack of
standards; but rather it is due to crude display software that
places the burden of formatting on the operator. If this soft-
ware were enhanced, the functions of the operator would be
greatly simplified, and the data produced would be logically
structured.

A description of the AUTOMATED COMPOSITION
SYSTEM is provided. The steps that both manufacturers and
users must take, if word processing systems are to play an
important part in the establishment of full text data bases,
are also outlined.
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CHAPTER 1—THE FULL TEXT DATA BASE

The utilization of logically structured input,
which contains no coding unique to the typeset-
ting process, is the foundation upon which the
AUTOMATED COMPOSITION SYSTEM was devel-
oped by GPO. Since the delivery of the LINO-
TRON 1010 SYSTEM in 1967, the Government
Printing Office has scrupulously adhered to this
principle. The creation and use of the full text
data base in a large number of publication sys-
tems has resulted. These data bases are being
used for retrieval as well as for composition. GPO
has added data bases for such publications as the

Code of Federal Regulations and the U.S. Code to
its product line. Firms in the private sector as
well as government agencies now procure these
data bases on a regular basis. As time passes, the
full text data base which is now a by-product of
composition will become the primary product,
with composition becoming one of the by-prod-
ucts.

It is of interest to note that the dictionary
definition for “publish”, given on the section title
page, does not mention any specific media such
as a book, selective printout, or display terminal.

DATA BASE DEVELOPMENT

HISTORY

Data bases have resided in books for centu-
ries. For the past 100 years, GPO has been pro-
ducing current editions of many publications by
updating a data base—stored type. Since GPO
has converted to automated composition, the data
bases reside in machine-recognizable form, which
is serving as the basis for an expanded product
line at GPO.

A telephone book, encyclopedia, and diction-
ary are data bases. They are arranged in a well-
defined order, and each entry is formatted in a
completely standardized manner. In a dictionary,
for example, it requires fourteen pages of “ex-
planatory notes” together with a two-page “ex-
planatory chart” to completely describe the orga-
nization or structure of the word entries. If a
definition of a specific word is needed, the dic-
tionary provides a base from which the reader
can rapidly retrieve the word, since the words
are arranged in alphabetical order. If, however,
one were required to obtain a list of all nouns
ending in the suffix “tion”, the search would be
laborious and time-consuming. But, since the in-
formation is formatted in a complete and stand-
ardized manner, it would be possible for a clerk
to perform this task.

In the case of a data base residing in a book,
the individual reading the book is a part of the
system. In grasping the meaning of a given piece

of data, such as a word or punctuation mark, the
reader unconsciously associates it with the
matter surrounding it in order to obtain a com-
plete understanding. ‘

Graphic design is an art that has evolved over
the centuries. The invention of movable type and
line casting machines have made it possible for
civilization to exploit the developments of the
graphics designer. While they have produced
some books that are truly works of art, their con-
tributions to the dissemination of information in
the industrial community are of great economic
importance. It is much easier and quicker to com-
prehend and absorb information from a typeset
page than from one produced on a computer
printer or typewriter.

Equipment that can compose with “graphic
arts quality” provides the format designer with
many tools. Thus, he can display a much larger
amount of information in a given area and at the
same time improve its readability. Indentions,
white space, variety of type fonts, varying line
lengths, and combining illustrations with type,
are a few of the tools used by the designer. All of
his talent and effort are directed to the most im-
portant element in the system—the reader.

Long before the era of the computer, integrat-
ed data bases in machine-recognizable form were
in common use in industry and government. It

probably started with the development of me-



Publishing From a Full Text Data Base

chanical sorting equipment by Mr. Hollerith, who
worked for the Census Bureau. Out of this came
the tabulating equipment which was marketed by
IBM and Remington Rand for many years before
and after World War II. Most of the information
processed was numerical in nature, and, since the
tabulating equipment was electro-mechanical in
nature, the data had to be formatted or struc-
tured very carefully because of severe equipment
limitations. The concept of the field of data
evolved, and it was discovered that a specific
item or element of data could be used or proc-
essed for more than one application. For exam-
ple, the fields of data in a job card could be used
to compute payroll and job costs by the account-
ing department and also to record production by
the production control department.

~ Some very sophisticated mechanized systems
utilizing tabulating equipment were developed.
Input data came from a data base consisting of
punched cards. The equipment could sort, collate,
merge, select, and calculate the data defined by
the holes in the cards, primarily because great
care had been taken to arrange the data into a
clearly defined set of fields on the cards. In other
words, there could be no ambiguities in the input
because electro-mechanical machines, as opposed
to human beings, were the readers in these sys-
tems. Output in the form of reports was produced
on tabulators which resembled computer print-
out. The character complement was limited to
numbers, an upper case alphabet, and a few
punctuation marks.

The computer did not come into heavy use
until the late fifties. At first, their use was limit-
ed to scientific and engineering applications
where high-speed calculation was of major bene-
fit. By the early sixties, the computer was being
used in industry to replace the then obsolete tab-
ulating equipment. Computers store, sort, collate,
merge, select, and calculate, at a much higher
rate of speed than the tabulating machinery.
However, with the possible exception that it con-
tains large, high-speed storage, the computer does
not perform any new or magical functions. It just
does it so much faster that many new applica-
tions become economically feasible. The princi-
ples of designing and structuring input, devel-
oped over the years with so much effort for the
tabulating equipment, are even more vital in the
development of automated systems utilizing
modern computers.

Computers were applied to typesetting by the
major computer manufacturers in the early six-
ties. Unfortunately, they treated the typesetter

as an application, rather than a peripheral
device. Input specifications developed were proc-
ess (display) oriented, and any thought of the in-
tegrated data base and its use was ignored. For
example, the dictionary discussed could be
marked up in accordance with the rules for com-
posing copy used by the average newspaper
today, and the data keyboarded at one of their
text/edit terminals. The data would then be in a
machine-recognizable form and could serve as
input to their composition system, which would
produce galleys of type in the dictionary format.
However, this data (although in machine-recog-
nizable form) can not qualify as a full fext data
base because the display oriented typesetting
function codes do not produce a logical structure.
In spite of the rapid developments that are
taking place in the computer industry, it is diffi-
cult and uneconomical, if not impossible, to devel-
op computer systems that can use the “associ-
ative process” so natural to the human to sort
out and analyze data. Thus, it is necessary when
creating a computerized data base, to define this
structure in a non-ambiguous form and to tag
each element of like level with a specified code
that can be interpreted by the computer to mean
one and only one thing.

It is quite a paradox, that as the computer
manufacturers were attacking the typesetting
market (primarily the newspapers) as an applica-
tion, problems then existing at GPO forced the
management to direct its attention toward the
data processing applications. At that time (early
sixties), a large volume of computer printout was
being delivered to GPO as camera-ready copy for
publications having relatively short print runs.
Although this printout was photoreduced during
the platemaking process, the product was still
wasteful of paper, and the quality was very poor.
The LINOTRON 1010 SYSTEM—including the
Photocomposer and the MASTER TYPOGRAPHY
PROGRAM—was delivered in 1967. Input to this
system was magnetic tape submitted by the agen-
cies. The agencies created these tapes by extract-
ing data (primarily tabular) that they desired to
publish from existing data systems. Obviously,
these tapes contained no codes unique to the
typesetting process, but the data was fielded or
logically structured. GPO, during the following 4
or 5 years, developed the “edit-insert” idea which -
is based on the assumption that the typographic
format can be determined by analyzing the struc-
ture of the data sent to GPO by the agency.

In 1975, when GPO started the conversion
effort to photocomposition, the publications then






