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The Office Document Architecture (ODA) is a set ofstan­
dards for structuring and encoding documents so that
theycan be interchanged between dissimilar systems,
viewed as intended bythe document originator, and pro­
cessed byother users.' ODA is a joint effort ofthe Inter­
national Organization for Standardization (ISO) and the
International Telegraph andTelephone Consultative
Committee (CCITD. Thestandards describe documents
in terms oftheir structure and content. Structures are
hierarchical and sequential. Content is separated and
processed separately from document structures. Three
types ofcontent arepermitted: text, rastergraphics, and
geometric graphics. Rules for maintaining relationships
between document elements arealso defined. There are
plans to extend the ODA document processing model
and to develop standards for new content types such as
voice and spreadsheets.
Introduction

Information exchangein office environments is oftenaccom­
plishedthrough the use ofelectronic documents. Manyoffices have
a variety ofdocumentcreationsystemsand text formatters manufac­
tured by different vendors and using different documentrepresen­
tationschemes. In addition, documentscan include a variety ofcon­
tents such as:
- Text
- Bit-mapped images
- Vectorgraphics
- Voice
- Spreadsheets.
Documents withsuch a variety are knownas compound documents.

The varietyand complexity ofdocumentscan impededocu­
ment transfer.To address this problem, ISO and StudyGroup VIII of
CCIIT havejointly defineda set ofstandardsfor documentinter-
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Figure 1. Document processing based on the aDA model.

changeknown in ISO as Office Document Architecture
and in CCnT as Open Document Architecture.1,2 Experts
from both organizations worldwide havespentmorethan
five years developing the standards.

ODA is designed to facilitate document inter­
changein an open systems interconnection (OSI) environ­
ment.3,4 Basically, ODA allows a document to be pre­
sented as intended by its originator and permits process­
ingsuch as editing and reformatting. The standard
describes the following:
- Adocument architecture-a content-independent set

ofrules fordefining document structure.f
- Content architectures-rules applicable to the presen­

tation ofdifferent contenttypes.6,7,8
- An interchange format for document representation

(known as ODIF, for Office Document Interchange For­
mat).9

Structures. Adocument has a hierarchical and
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sequential order andcanbe divided structurally into dif­
ferentcomponents. These components canbe further
subdivided basedon logical ordering or on the way in
which the components are laidout. Structures basedon
logical order are known as logical structures; those based
onwhattheyphysically representin the document are
known as layout structures.

Logical structureassociates the content ofa doc­
umentwith a hierarchy oflogical objects; paragraphs,
chapters, andfigures are represented in logical struc­
tures. Layout structureassociates the samecontent with
a hierarchy oflayout objects; pages, frames, andblocks
are represented in layout structures.

Bothstructuresare independent ofthe types of
contentin a document. ODA provides a general descrip­
tionofthe properties ofthese structuresso that theycan
be used to representspecific documents.

Objects. The components ofa document are
referredto as objects. Two typesofobjects are defined:
composite and basic. Composite objects canbe further



Panel 1. Key Terms In This Paper
Compound document Adocument that contains multiple content types. Amemo that con­

tainstext,graphics, andtablesis a compound document
Object The components ofa document; objects canbe eithercomposite or

basic.
Content The information, other than structural information, that is conveyed

bya document and is intended forhuman perception.
Editing process Creating and modifying a document; involves logical structureediting

andcontentediting.
logical structures-structures basedonlogical order;canbe either
genericor specific.
structure edltlng--creating or deleting an object, changing its posi­
tion in the structure, andmodifying attributes associated with that
o~ect. .
content editing-adding or deleting textandgraphic elements and
control functions.

Layout process Generating a layout structureandlaying out the content; includes
nestedandoverlaying frames andblocks on sets ofpages; allo­
cates the contentofa document to suchblocks.
layout structures-structures basedon whattheyphysically repre­
sent in a document; canbe eithergenericor specific.
content layout-positioning the textandgraphic elements within
blocks.
layout styles-rules thatguidethe layout ofobjects and not their
content
presentation styles-rules that affect the layout and imaging ofthe
contents associated with basic logical andlayout objects.

Imaging process Creating an image ofa document on a presentation medium.
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subdivided into other objects; basic objects can not. With
thisapproach, a document canbe represented in a tree
structure. Basic logical andlayout objects are leafnodes
thatactas containers fordocument contentandcancon­
tain only onetypeofcontent.

Document Processing Model
Adocument is viewed as progressing through

threephasesofprocessing:

- Editing
- Layout
- Imaging.
In Figure 1,basedonthe aDA reference model fordocu­
mentprocessing, wecansee the function andapplication
ofdocument structures aswell as the semantics ofdocu­
mentcharacteristics. (Panel 1contains definitions of
keyterms.)

Generally, different people are involved at differ-
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Figure 2. Sample
document. e AM
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ent timesin the production ofa document. The authorof
a document is primarily responsible for its contentand,
inpart, its organization. This stageofdocument handling
isknown as the editing process (shown inblue) and is used
forcreation and modification ofa document. It involves
logical structureediting and contentediting. Structure
editing includes creating or deleting an object, changing
itsposition in the structure,and modifying attributes asso­
ciated with that object. Content editing caninclude adding
ordeleting text as well as adding or deleting graphic ele­
ments and control functions. The resultsofthe editing
stepsare the inputforthe layout process.

The appearance ofa document is usually deter­
mined by typesetters andgraphic artists, and often is
based on a set ofcriteria established for a particular type

Figure 3. Generic logical structure for the sample memo
shown in Figure 2. SEQ =sequence of objects; REP =repeti­
tion of objects; CHO =choice of objects.

ofdocument. This phaseofdocument processing is
known as the layout process (shown in red) and involves
generating a layout structureandlaying out the content.
Alayout structurehas nestedandoverlaying frames and
blocks on sets ofpagesand allocates the content ofthe
document to such blocks. The content layout process
positions' the text andgraphic elements within these
blocks. The resultofthe layout processis the input for
the imaging process.

During the imaging process (shown inyellow),
an image ofthe document is createdon a presentation
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medium (e.g., on paper or on a screen). This process is
not defined in the aDA standard and is regarded as a
locally defined process that depends on the presen­
tationdevice used.

Document Architecture
All aDA documentsconsist ofa documentpro­

file and a documentbody.
Document Profile. A documentprofile is a set of

attributes associated withthe documentas a whole." It
has reference information about the document, such as
the author's name and the documentcreationdate, and
alsodefinesglobalinformation about the structures and
content types in the document. A documentprofile can
be sent to other users withoutsendingthe actualdocu­
ment.This maybe beneficial for a recipientwhois uncer­
tainwhether there is a need to receive a documentor
whowants to determinewhether a certain system can
provide an imageofa document.

Document Body. The documentbodyconsistsof
structures and styles.Both logical and layoutstructures
are oftwotypes: generic and specific (see Figure 1).
Generic structures are analogous to context-free gram­
mars that define the syntactic structure of languages
and provide structure for programtranslation into object
code. aDA generic structures definerules for the gen­
erationoflogical and layoutstructures that are specific
to a particulartype ofdocument. They definecommon
objectsin a specific class ofdocumentssuch as a letter,
memo,or report.

A Sample Document. Figure 2 is a samplebusiness
memo. Figures 3 and 4 showpossiblegeneric logical and
generic layout structures for that memo. The generic logi­
cal structure (Figure3) represents the organization of
the documentaround a conceptual sequence ofclasses
ofelements with similar characteristics. Paragraphs occur
repeatedly in the document; however, the numberofpara­
graphs is not specified in the generic logical structure.
The generic layoutstructure (Figure4) is organized on
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the basis ofsequences (shown as SEQ) and repetitions
(shown as REP) ofpage classes,frames, and blocks.

Basicobjectsin generic structures oftenhave
contentassociated directly withthem.The logofor the
samplememo always has the same layoutcharacteris­
tics.Thus, its content is associated withthe generic
layoutstructure logoblock (shown in blue in Figure 4).

Specific structures describe instancesofdocu­
ments.They are particularto a givendocumentand can
be thought ofas parse trees that are constructedby a
compiler. The hierarchical syntactic structure ofa docu­
ment that is implied by its generic structure is made
explicit in the specific structure. Figures 5 and 6 show
the specific logical and specific layout structures for the
samplebusiness memo. Everycomponent ofthe docu­
ment is denoted in a specific structure and basicobjects
ofspecific structures always havecontentassociated
withthem.The boxes shownin blue in Figures5 and 6
represent the actualcontentassociated witheach basic
object.

Generic and Specific Structures. Figure 1 showsthe
relationship ofgeneric and specific structures to each
phase ofdocumentprocessing. Generic and specific logi­
cal structures are inputfor the editingprocess and spe­
cific logical structures are the output.

The layoutprocess takes generic and specific
logical structures and generic layoutstructures as input
and produces a specific layoutstructure that can be used
in the imagingprocess.If the specific logical structure of
a documentis allthat is interchanged, a documentcanbe
displayed, but not edited.

Layout Styles and Presentation Styles. Document
stylesspecify sets ofattributes and are divided into two
types: layoutstyleand presentation style. Layout style
specifies relationships betweenthe logical and layout
structure that are interdependentand cannotbe changed.
Examples includethe requirementthat an illustration
and its caption must appearon the same page or that a
chapter must begin on a newpage. Presentation styles
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relate directly to the contentofthe document and specify
such thingsas linespacing, characterspacing, fontsize,
offset, and rectangle clipping (for graphics).

Content Architecture
The ODA standard separatesthe contentofa

document from the structureofa document. Rules for
processing document contentare defined separately
from the rulesforprocessing document structuresand
styles. The standard defines three kindsofcontentarchi­
tectures:
- Character, which defines rules for the construction

and positioning oftextwithin blocks. Control func­
tions forthe graphic rendition ofcharactersare also

specified. The character set ofISO standard 6937 and
anyofits registeredsubrepertoires are permitted,'!
Different fonts canbe selected inaccordance with the
ISO Fontand Character Information Interchange
standard.P

- Raster graphics, which defines rulesforplacing bit­
mapped graphics intoblocks. CCnT Recommenda­
tionTA andT.6encodings are permitted.13. 14 Most
facsimile images are encoded according to these
recommendations.

- Geometric graphics, which defines rulesforthe place­
mentofvectorgraphics within blocks. This content
architecture is based onthe Computer Graphics Meta­
file (CGM) standard defined byISO.15
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Figure 5. Specific log­
ical structure for the
sample memo shown
in Figure 2.
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Document Interchange Format
All ODA document structuresandcontentarchi­

tecturesare encoded for datainterchange in a standard
notation, Abstract Syntax Notation One (ASN.1). ASN.1
has been defined foruse in the OSI environment to facili­
tate network- andhardware-independent transfers of
data.16•17 The particular format used with ODA is ODIF
(Office Document Interchange Format).

Implementation Agreements
The recentcompletion ofseveral ODA imple­

mentation agreements, known as document application
profiles (DAPs) , has set the stagefor implementations
that embody the ODA standard. Essentially, an ODA
DAP is a functional standardthat specifies an ODA sub­
set suitable for a particular application. These agree­
mentsare necessary becausethe ODA standardallows
great flexibility in the choice ofattributes andfeatures
selected to representa particular document.

CCnT plans to provide for the encoding and
transferofODA documents and plans to incorporate
ODA intomany ofits telematic services, such as facsim­
ileandvideotex, as evidenced by the publication ofODA
DAPs for these services in the 1988 CCITIT.500Series
Recommendations.w'v-" Otherapplication profiles
under development in CCITI specify howthese DAPs
are to be used in CCITI telematic services and the
equipment characteristics and communication require­
mentsfor these services.

DAPs havebeen completed by many user and/
or vendorforums, including:
- The U.S. National Institute ofStandards andTechnol­

ogy (NISI) Open Implementation Workshop (OIW).
- The European Workshop on Open Systems (EWOS).
- The Interoperability Technology Association for Infor-

mation Processing (INTAP), Japan.
Some ofthese DAPs permitinterchange ofsimple text­
only documents; while other profiles, such as the NIST
DAP, describe ODA structuresthat canbe used to inter­
changedocuments containing textandgraphics. The
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NIST DAP has attempted to specify document structures
that accurately representdocuments createdwith current
andanticipated desktop publishing systems.

The three forums mentioned above are jointly
sponsoring the PAGODA (Profile Alignment Group on
ODA) meetings, wherethe goalwill be to produce a hier­
archically related, internationally harmonized set of
DAPs by the firstquarterof1990. There is close liaison
with CCITI and it is expected that CCITI Recommenda­
tionT.502 will form the basisofthe lowest level profile.

Future Extensions
There is currently a jointeffort in CCITI andISO

to extendthe capabilities ofODA Color specifications
(for both paperandvideo display) will be the firstmajor
additions. Otherextensions include:
- Definition ofdocument structuresandcontent archi­

tecturesforequations and tables..
- Definition ofa mechanism forthe association ofdif­

ferentlevels ofsecurity within different partsofa
document.

- Definition ofa tiled raster graphics content architec­
ture.The tiled raster graphic work, which is progress­
ingrapidly, provides the capability ofpartitioning a
graphic laid-out pageintoindividual segments (tiles)
that canbe individually manipulated.

To put the various possible extensions ofthe
ODA model incontext, a supersetofthe currentdocu­
mentprocessing model has beenproposed. This extended
model is multidimensional-thatis, several different pro­
cesses canpotentially operate on the document during
each phaseofprocessing.

It also allows supportfunctions fortwo distinct
methods ofproviding necessary information for the pro­
cessingofa document:
- Directuser input
- Automatic processesthat requireno user intervention.

In the currentproposals, the processing ofa doc­
umentfrom its initial form is described as a sequence of
steps, each ofwhich is an evaluation, resolution, or



manipulation ofthe document. Evaluation involves pro­
cessing within a document that is determined by infor­
mation within the document itself. Resolution refers to
processing within a document that is determined by
using external references, i.e., information located out­
sideofthe document. Manipulation refers to the capabil­
ity ofaccessing and/or modifying allor part ofa docu­
mentat anystageofprocessing. All automatic processes
areenvisioned as combinations ofthe resolution and
evaluation steps.

Muchofthe current discussion on aDA exten­
sions centerson whethernewcontentarchitectures need
tobe createdor whetherdifferent typesofcontentcan
behandled byextending someofthe document struc­
turesalready available. Tablelayout andformulae pro­
cessing are consistently mentioned in connection with
thistopic. The UNIX® systemt b 1 preprocessor is con­
sidered a goodbasicmodel for tablelayout andcanbe
described usingexisting aDA constructs. Thus, tables
could be handled in logical structuresbycreating a table
object type.

There is a different approach for the processing
offormulae. Aformula contentarchitecture basedon
eqn,21 the UNIX systemequation typesetterpreproces­
sor to troff,22 has been proposed.

There is great interestin extending aDA to allow
for interactive manipulation ofdocument structuresso
thatdatafrom spreadsheetsanddataentryforms could be
included in aDA documents. aDA would need to be able
to provide a structureto which a database accessprotocol
could feed information from a database. It would have to
be ableto exporta description ofthe database record
(number offields, location, size, date, etc.) andofthelogi­
cal relationship between records (keys) to the application.
Anewformatting capability would be requiredto effec­
tively display datafields as enteredby a user.There will
have to be decisions on whetheraDA will standardize
calculation rulesandfield-value validation techniques.

ather extensions not currently under discussion,
butpartofthe future workplan, are extensions that

would allow different content architectures to be concate­
natedand to overlay each otheras well as extensions for
the support ofthree-dimensional (3-D) graphics, audio,
video images, remotedocument editing, document filing
and retrieval, andhypertext.

Summary
There is only one internationally recognized stan­

dardfor the representation andopeninterchange ofcom­
pound documents-aDA The recentcompletion of
aDA DAPs will fosterthe development andappearance
ofaDA systems. Extensions to the current standard will
provide methods for including multimedia content ina
single document. And finally, additional extensions for
interactive dataentryand remote editing ofaDA docu­
mentswill makeaDA the keyelement in the future inte­
gration ofoffice automation systems.
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