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original text data independently, and also show the

seexx Abstract seexe

The document preparation facility is one of the most prototype system.  Our document preparation mechaniss is
important functionalities in various types of -information looked upon as a kind of layout mapping function that
systems. Now that high demsity laser-printers are transforss logically pollectedltgxt data, ld:llch the layout
commonly provided and various kinds of jobs are effectively control data are excluded, into physically layouted
computerized, electronic-form/paper-form documents related Wb- _ This layout mapping function works with the
to the issue of the desk top publishing are easily - composed interpretation of the layout stpx.:tx‘xre, which is sp’ecifigd
by computers. Docuwment preparation tools/systems( or externally _by the form definition language. .Thxs
formatters ), that are currently utilized, embed the layout framework is different from those of the conventional

control data into the source text data together. These document matlm tools/systeas because the layout
traditional formatters are not always successful because the control data in our approach are separated exclusively from
task of embedding layout control data into the source ™ text the original text data.

data is very troublesome and difficult. Namely, such a : ' -

framevork is in short of the flexibility, adaptability and 2. LAYOUT STRUCTURE AND DOCUMENT PREPARATION

applicability.  Our approach enables a layout-independent The layout structure makes the meaningful .oontent of

document preparation mechaniss because the original text docupent and mutual relationship among document itess clear,

data are separated from the layout control data. Our on the basis of the geosetric and spatial structure.
layout structure information is specified externally by the Generally, the layout structures are too strongly dependent
form definition "language.  Through this paper, we discuss on application-specific usages.  Even if the original text
the concept and fromework of our docusent preparation data were the same( or similar ), docusents formatted with
facility, and also show a prototype system. -different layout structures may be used appropriately in
. accordance with the applications. However, curreat

document preparation tools/systess are not always successful

1. INTRODUCTION ) to make up various kinds of docusents from one source text
Documents are usually attached with application-specific data because the layout control data are esbedded into the
layout structures.  The layout structure assists to make original text data together.  The existing formatters such
the meaningful information explicit in understanding the as troff, nroff'and‘l‘E?.((or LATEX ) interpret the %ayout
contents of documents.  In case of formatting documents in control data esbedded in the source text data selectively.
computers, it is very effective to make wp documents by In such a framework of traditional formatters, it is not
individual original text data and the underlying layout possible to reuse the source text data, which is already
structures.  Current formatting tools such as troff, nroff, defined by one layout control data, in order to compose
TEX, etc. introduce layout .control  characters, whose another formatted document directly.

Here, we define the original text data as a collection

functions indicate attributes of words, lines, paragraphs
and so on individually"lz’ . The layout al)ntrol characters of meaningful item data, in which the layout control data
are embedded into the origimal text data together. are excluded at all. While, the source text data is

defined as a compound data mixed with the original text data

However, many of them are not always successful in the .
and layout comtrol data. The issue about the data.

following points:

- It is troublesose to assign the layout control data tfo reusability and transparency is today ooe of the most

the original text data exactly; important subjects to share the same text data effectively

- It is not easy to understand the document structure - among different document structures. However, it is
graphically from the source text data, which esbed various difficult to solve this requiresent in case that the source

layout control data together into the original text data; text data are too much dependent on the application-specific

_'It is not instantaneous to alter the source text data structures.  The data reusability and transparency can be

from one document structure to another. successfully obtained if and only if individually managed

The approaches are in short of flexibility, applicability data are not composed by any application-specific structures.

and adaptability for the data reusability and transparency. Namely, it is the most necessary constraint that the layout
Althoush the layout control data are basic information control data and original text data should be managed

to compose documents constructively, they are supplementary disjointly or independently. We show such-a’ conceptual

data as the representation media. Namely, the layout frameswork in Fig.1.  In this framework, the description of

* control data and original text data are different objects in layout structures is interpreted by the document pregaration
J the document composition process. It is desirable that procedure as the mapping process.  Also, the specification

task of layout structures is independent of the composition/
editing process of original text data.

We review the layout control mechanisw in the~
traditional document preparation tools/systess. We can
observe the most usual formatting method in TEX or LATEX® .

the document’ preparation facility should manipulate the
layout control data and original text data separatedly® .
In this paper, we address an experimental  docusent
preparation mechanisa to deal with layout control data and
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Fig.1l A framework of document preparation wechanisa

\documentstyleleps?,12pt] {article}

\textuidth 10ca

\begin{document}

\section{Introduction}

Recently, the document preparation facilicy is ane of
important facilicies in information systems.
Although variaus iypcx of document preparation facilities
such as \TeX, troff,nroff, etc. bave been daveloped,
uny of them are not always designed under the cpen .
interface architecture.

Nanely, thay are constructed as slaves for peculiar
editing facilities.

\ezd{dacunent}
Fig.2 Source text déta in LATEX

<IDOCUTPE paper PUBLIC **=//T+F//DTD

Contemporary Fhysics//EX’’>
<paper> . .
<title>Fhotoelectron diffraction and surface sclence
<author>Y.Margoninski - - X
<position>The Rach Instituta of Physics, The Hebrew
University, Jerusalem 9190; ,lazeal
<abstruct>Eelectron diffraction was discoversd ...
ve.a list of acronyas is included.
<hi>Introduction’
<p>In this article ...
<. absobed fTom the ambient. °
<h2 id=’LEED’>
<p>The classical method for studying surface struciure
is low energy electron diffractien (LEED) (<ci:r-£
retide? 'Ertl-K’ *><citres refidw’’Mitchell’’>),first
performed ... . R

Fig.3 Source text data in SGM.

This tool is originated in troff and nroff with respect to
the specification paradigms of layout structures.. . ‘We show
a source text data, embedded with the layout control data in
LATEX, in Fig.2.  The layout control words, indicated by
backend-slashes, are embedded into the source text data in
order to distinguish individual items syntactically. In
this case, only one document with the specified layout

structure is determinately defined through the embedded

layout control words. When we want to compose a document
with another layout structure, we must modify ' the source
text data directly by looking upon both layout control words
and original text data as the same editing object. Next,
we attach to SGML®. - We show a source text data of SGL
in Fig.3. In this case, the layout control words,
surrounded with the symhols “<" and ">, take roles of
“tag™'s for the following character strings. = Although the
specification method is similar to that in LATEX, the
interpretation mechanisa is different: the functiomality of

individual layout control words can be alternately redefined

ORI, AL, 9, SIT.08.1305-10
Phatoelectran diffraction and surface
scienca
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(b) another formatted document
Fig.4 Two documents composed in SGML

by assigning particular meanings to the tags. For example,
two document structures shown in Fig.4 are. generated
selectively from the same source text data in Fig.3, by
interpreting the alternative meanings of individual tags.

_ The approaches in LATEX( or TEX ) and SGHL are different
in the concept of layout control, but are similar in the

.specification method.  The layout control words in LATEX

are predefined in the interpretation sechanisa, while  those
in SGML are changeable in accordance with ‘the currently
defined meanings of tags. = However, these approaches are
not always successful for the - data reusability and
transparency because the source text data are composed
compoundly of original text data and layout control data.

‘The layout control data are inherently extra-data and only

the original text data are useful information.
3. OUR FRAMEWORK

The layout control data are inherently independent of -
the original text data.  However, TEX( or LATEX } and SGML
adopt the wethod that embeds the layout control data into
the source text data together. " These approaches can not
support effective data sharing functions in exchanging or
reusing only the source text data among various processing
facilities because they include formatting-specific control
data. In order to make the data reusability and
transparency successful,. it is necessary to manipulate the-
layout control data and original text data independently.
The layout structures, attached to peculiar applications,
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Fig.5 Layout mapping mechanisa

are not interpretative by another processing facility even
though they were adjustable f{o the applications.

Our method to separate the layout control data from the
original text data is based on the framework of logical and
physical structures. . The logical structure is defined as
a meaningful relationship among individual document itesms,
while the physical structure is a layout structure. This
distinct relatioaship between logical
structures is similar to two-layers schema in the datahase.
In our document preparation facility, the original text data
defined by the logical structure are arranged into the
physically formatted document through the layout information.
The interpretation mechanism of the layout information is a
mapping of original text data from the logical ‘structure to

the physical structure. Our mapping wechanisa makes up -

documents with various kinds of layout structures  easily
from an original text data through appropriate layout
information. -
[wechanism)
i, £; € Set of layout mapping functions
. a € Set of text data
f:(@), f;() € Set of formatted documents
fi@ = f;@ iff f; = f;
We show our mapping mechanism in Fig.5.  Mapping functions
are available when they are applicable to the original text
data. In this case, we will not comsider the inverse
function f;~' and the function composition fi-f;( or fs-f; ).
We need some assumptions to implement our framework with
such mapping functions.  Namely, the original text data
must be always constructed by the predefmed specxflcatlon
method of logical structure™ . »
This logical structure is defmed by the data definition
language, like the data definition language( DDL ) in the
database, while the physical structure is specified by the
form definition language. The original text data are
translated into the corresponding docment structure under
the interpretation between the data definition language and
form definition language. We show a logical structure in
Fig.B, using our data definition language. This logical
structure is usable to manage a paper-type docusent. The
original text data, associated with these logical structures,
can be composed by the data-editing/data-entry facility®.

4. FORM DEFINITION LANGUAGE

The layout structures can be generally defined by means
of a synthesis method. For example, many approaches about
the recognition issue of document structures have proposed
the methods that interpret documents with knowledge about
layout structures intelligently”™ . Of course, the
layout structure in our objective is available to make up
documents though that in the recognition issue is effective
to analyze documents. However, the objectives in both
issues are to look upon docisseats as collections of data
items, whose attributes such as positions, sizes, lengths,
etc. are specified as a part of layout information.

In case of assigning individual item data as a document
structure, our mapping function is defined as four main
operations: “Element”, "Region”, “Relation” and “Control”.
They are illustrated in Fig.7. “Element” distinguishes

and physical
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structure JOSHO:text;
term Title:char(30);
term Author:char(40);
term Belong:char(30);
term AS:record; .
term Intro:char{3000);
term Doc:char(3000);
term Defl:record;
term Cont:char(3000);
term Flglnfo'lmage(suo,SOO),
end;
end;

Fig.b Data definition langqage
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Fig.7T Roles of layout mapping function

form ARTICLE;

base;
ragion (AlclRgn>a,a4,(70,3Q,.1),ibs;
deffont (fas>Heivetica,0,0.2,
deffont (fbs>Courier,0,0.2,1
margin (20,20,20,15,0);
bsend;
ctidef;
cr (@)
footnote (#.fas);
ctlend;
rgll(ock Ci s
" ornputing">a 1,30,1 FAS,gﬂr_ -
draw (FIG1>#1),-—-~(E 7L
inele (AS>AthRgn)——“"
infoot (FOOT),—
lkend;
end.

-
.——‘" -

wmm——p : allocation

————p- ¢ ingertion

Fig.8 Layout description and document structure )




margin

l’ (Note])

@) ~((): same partition

form reanbun;
base;

- tegion (AtclRgn > 2,24,(70,30,1),bs);
deffont (fas > Helvetica,0,0.2,12);
deffont {fbs > Courier,0,0.2,10);
margin (20,20,20,15,0);

bsend;

ctidef;
c (@)
deffogt (fas);

ctlend;
block (title > a,(p1,30,20),f23,08);
block (auth > 3,(p1,40,30),fas,0ff);
block (belon > a,(p1,50,40),fa3,08);
deaw (figl > 71);
in_ele (demo > AtclRgn);

in_foot (kyaku > #);
ead ’ ) :
(a) layout description-1
form ronbun;

base;

region (AR > 2,24,(70,30,1),fbs);
deffont (fontl > Times-Roman,0,0.1,16);
deffont (font2 > Courier,0,0.2,12);

fnargin (20,20,20,10,0);
beend;

“tlde; -

e (@) L
deffoat (,&mu). . IR
ctlend; ’

block (htla > a,(p1,30.20),fon:1,o&').
. block (auth > a,(pl,40,30),fontloff); -
block (belon > &,(pL,S0 40),font2,oﬂ'). '

draw (ﬁgl > 1)

mla(demo>AR),"

infoot (kyaku > #);

-end

(b) layout description-2

‘Fig.10 Layout description -

Fig.9 Effects of descriptors

individual item data in the original text data: our original
text data must - be -composed of the composite item data
oonstructwely, according to' the data definition information

~--In—our - framework, all ~original- text data are
oontrolled logically through the data - defmltlon schesa,

“Region” defines the effective | page areas " on . the: physical A

document sheets.  The page area is a platform to print out
individual item data. -  “Relation” indicates = .the
correspondence between item data of “Element” and the page
areas of “Region”.  Finally, "Control” points out control
characters/sysbols to manage sentences. in detail: to arrange
footnotes automatically; to -indicate the  start of
paraplirases; . to represeat character sets; and so on. - The
control characters/symbhols are necessary to indicate -the
detail structures of dociwent components though they must be
embedded into the original text data.- - Of course, in our
method it is unnecessary to define every control data newly.
The existing characters/symbols which are parts of sentences
can be redefined effectively as the control data. For

RS

exasple, we can use the é;:isfing syi)ol as an 1ndlcator for

footnotes when a peculiar sywbol which points out to. the

“existence of footnotes is used in the original text data.- -
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We show a layout description in Fig.8, with the
corresponding document structure. .. .- This description has
three major parts. - The - indicator - “base”( and . “bsend” )
defines properties -about’ the region, common to-all page’
areas, - The indicator -“ctldef”( and “ctlend” ) - defines
contml,characters/syi)ols.‘ -..The indimtor "1ink” ( and
“lkend” ) defm&s docxnent -compopents. .~ In “hase”, . the
d&scrlptors reglon and “margin” r&eerve prmtable page
areas: rargm indicates surroundings of a page area, and
“region” allocates effective printting partitions. . The
descriptor  “deffont” defines the property of pnnttmg
characters and assigns a name to it. = For example, in
“deffont(fas > Helvetica; 0, 0.2, 7);'."fas" is the name of
a font set. In “ctidef”, the descriptor “cr® defines a
synbolofcarrlageretumfor the end of - one paragraph.
The descriptor “footnote” defines a.symbol to represent the
footnote reference.  For example, in “footnote(®, fas):”
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{b) document-2
Fig.11 Fomatted_ documents

“§” is a footnote indicator and “fas” is the character set
for footnotes.  In “1ink®, the descriptor “block™ reserves
a rectangular partition of denoted size on the page area in
advance and assigns strings into the reserved partition.
While, the descriptor “draw” also “indicates to reserve a
rectangular partition on the page area, but the rmervmg
partition is relocatable.” " Namely, the partxtlon in “draw”
is reserved when the indicated symbol is encountered in
sentences.  For example, in “draw(FIGL > ¥1);", when “#1”
is scanned, the partition for “FIG1® is reserved in an
appropriate page area, and then the item data labeled as
“FIG1” is assigned to the partition. The descriptor
“inele” indicates a data item to be allocated into the page
area, defined by “region”. The descriptor “infoot”
indicates a data item to be allocated as the footnote.
The relationships among “margin”, “region”, “footnote” and
'draw’ over a page area are shown in Fig.9. :

5. EXAMPLES EXAPHES

" Here, we wea(anmewrdoanent preparation facility on
the basis of the mapping mechanisw between logical . and
physical structures. One layout description is shown in
Fig.10(2) and another description is shown in Fig.10().
These two descriptions are different only in some parameter
values, though they are similar in our description forms.
When these two different descriptions are applied to the
same original text data, they generate two different
formatted documents as shown in Fig.1l, corresponding to the
descriptions in Fig.10.
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6. CONCLUSION ) .

We oddressed an experimental docusent preparation’
facility, in which any layout control data about the layout
structure are not esmbedded into the source text data at all.
Traditionally, popular formatters such as TEX( or LATEX)
and so on manipulate the source text data directly, mixed
with the layout control data and original text data at the
same character string level.  Although SGM. is the same as
TEX in the specification method of the layout control data,
SGML is more flexible than TEX because the meanings for
layout control data can be redefined easily. Bowever,
SGML as well as TEX esbeds the layout control data into the
source text data together. In comparison with our .
approach, ﬂleapproachmmlﬁ(andSGH.aremshortofthe
adaptability, flexibility and applicability.-

Of course, we have some fulure work. Our goal is to
attain the data reusability and transparency among various
processing facilities in information systews. The
distinction between the layout coatrol data and original

- text data is a ' part of our goal only in  the document

preparation paradigm..  Information systess must be also
designed so as to satisfy these requirements'®. :
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