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There are many different Lypes of systems
being sobd to manage documents. They
rangs from electronic mail-based office
widkdlow systems, to high volurme
document imaging systems, to compound document configuration management systems.

DocUMENT MANAGEMENT
& DATABASES

Some of these systems are designed prmarily for ane type of document, such as a form
o an engineenng drawing, and others are meant 1o be more generdl purpose. Dver time
woe will analyze each type of system to help you determine whach kind of solution is the
ket fit for clifferent document management needs.

I theis issue we focus en how database technology & used in whal we would call *high
end compaund document management systems”. These systems are characterized by
the capability of dealing with large volumes of dynamic information, and the ability 1o
manage the wide vanety of text and graphic digital formats that make up today’s
electronic documents. Such systems are ty pically used in strategic docwment applications
where data integrily and security are critical.

There are differsnl datalxase models suppliers must choose from, and thene are a number
of ways to combine document and database technology to builld document manage-
ment systems. Our amicle Lays out the approaches taken by some of the major vendors
and discusses some of the reasons why, to help you put your document management
needs and expectations in perspeclive,

CoMING IN SEPTEMBER! —
ELECTRONIC DISTRIBUTION

Our next ssue will be devoted to sorting
DUl the issues in choosing an elecinonic
distribulion and viewing solution for
corparale publeshing applications.
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DOCUMENT WHAT'S THE
MANAGEMENT RELATIONSHIP?
AND DATABASES —

EXECUTIVE SUMMARY Strategic Overview

* Elecironic documents contain valuable
information. This information should be subject to the same level of management and
protection raditonalfy provided by databases,

* Today's database and document system technologies provide the tools we need to
begin capturing and managing docurnent information in comprehensive and
meanimgiul ways.

* These technologies are already being inlegrated inlo the first of 2 new generation of
document systems that can provide sophisticated document-aware information
management capability.

Document Management and Databases

# Mone of the common database architectures are optimized for documents, but third
parties hine built solutions on top of them that improve their docurnent handling
capabilities

& Some stane documents in relational tables, others store infoemation about documents in
Labales thet point to documents stored in files.

* “Textbases uie the document itself as a sort of dalabase, They typically store
documents in strechured files augmented by indexing schemes designed specifically for
document management and and retrieval.

# Crganizations musl determme whether they need primarily to store and retrigve
documents or to manage the information withis douments.

* File-based systems generally provide document-level management. Solutions that store
documents in databases are often more efficient at managing each document’s
COMmponemls.

¢ Component-level management can offer important benefits because it facilitates the
reuse of information odginating m documents — not just for other documents but for
applications thal may nol imvalve decurments at all.

* Compaonent-level dorument management does, however, represent a substantial
performance challenge for databases since they must be able to reconstitute documents

as well as perform updates across & web of relationships that is far more comglex than
traditional frarsaction-oriented data

Risks and Costs

= The largest risk in implementing a document management system is in underestimating
the potential complexity of the information in dotuments and what you need to do
with it

* The exposure to risk can be minimized with a dear enderstanding of your immediate
meseds, and with a parallel plan for any related organizational or business process
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changes, Performance, security, and interoperability with existing systems are the areas
to watch out for.

* With the technology moving rapidly, organizations risk making choices thal limit their
flexibility by focusing too narowly on meeting their current document management
needs, and thus ending up with solutions that may not have the capacity to expand as
their needs grow and change.

Recommendations

* Begin by analyzing your workdlow and documents, The affectivensss of the sobulicn will
depend o a great extent on how well your organization understands its own require-
ments and the quality of the data and process models you develop to represent them.

* A dotumenlfinformalion re-engineering exercise can help you choose between
document management approaches. The three approaches descnbed make very
different assumpbons about document processing needs,

* Pay careful attenton Lo the way you will be storing and accessing information. If you
want your infarmation to be “open” consider the bensfits of SCML If you want to freely
access the infarmation make sure that the flavor of SOQL, or other document queny
lanquage you will be using, is widely supported. Also, be sure that the query language
is capable of meeting your information sccess requirements.

* Mentidly a document management solution that offers the simplest possible way of
doing the work you do loday, while leaving you options for the future. f you're
committed to a particular database, look at solutions that build on the capabilities of
that database. Considler a solution Lhat makes use of a hybrid database or one of the
lexlbase splutions if the additional implementation and support costs are compensated
for by features and periormance Lhat are betler attuned to your document
management requirements.

STEATEG'C DIFEHHIEW Orgenizations are becoming increasinghy

awire that a great deal of their valuable
information is in document form. And they're also increasingly uncomfortable with the
lact that documents are scattered around the organization on all kinds of unprotected
disks, locked into application-specific formats.

Icheally, we'd all like to subject our dotuments to the same rigorows security and control
noav exercised by relational databases on fielded data. We also need an industry-standard
way of accessing it (ser our articke on Document Query Languages in vl T no. Z). And we
weank fast acoess to our docurments and the ability to join document mforrmation
automatically to other ypes of data.

5o wihy not just put aur docurments in a database? Unfortunately, none of today's
databases were designed to handle them. Handling documents propery in a database
reguires some form of aplimization — we must either invent a more appropriate dalabase
maodel or add new documenl-onented tools alop exiding database engines.

Fortunately the T9B0's saw much progress toward the goal of managing decument
information mare effectively:

* Pubslishing system vendors began mewing beyond their preoccupation with compesing
pages to address issues involving the manegement of documents and the wondiows of
decurment creators and users.
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* The Standard Generalized Markup Language (SGML) became widely adopted in some
publishing-intensive industries as a means of encoding document content and structure
s thal it could be stored, retrieved, exchanged, and edited electronically, independent
of the users platform or application. For many companies, SGML will be the key to
capturing information in reusable form (like reusable program code]. Bul new or
expanded database structures will have to emerge o accommodate this rich
informatian.

* Imaging emerged as a means of storing and retrieving docurnent facsimiles — and wis
lzter coupled with olher technologies, such as OCR, thal make it possible to search and
retrieve information within documenls.

» Full-text retrieval, another technology often coupled with imaging, became widsly used
and increasingly capable (with the incorporation of context-based and Tuzzy logic
capahilities) of focusing inoon the information the wier wants,

» Ohbject-orentied processing modefs became commerclally viable, with applications in
user interface, software, and database design. The benefits of the olyject-onented
approsch include the ability to operate on unlimited data types and to modify object-
bazed designs easly over tme,

» ANSI 50L became the standard language for querying relational databases.

» Organizations began maoadsling therr workflows and infomation requirements as part
of the efforl 1o ne-engineer DUsingss processes.

« Clent-server architectures and maore powerfel platforms evolved 1o pravide an
appropriste ervaronment for distributed access to document repositorias,

A5 a result of these trends, database vendors teday are under pressure to accommeedale
rol only docurnents bt the coming wave of multimedia and interactive information that
will be published electronically. They are now working feverishly to expand the capacity
al their products to handle a wide variety of data types.

There's also a great deal of collaboration going on betwesn database developers and
developers of publishing, text retrieval, and workllow software. As a result, isolated
products will give way to increasingly integrated solutions and users will cnjoy an
expanding se1 of oplions for capturing decument information and managing and
retrieving it in flexible and meaningful ways.

DocUMENT MANAGEMENT Today's Database Models
AND D ATABASES Thene are different kinds of database

technaology that can be coupled with
document management applications. 1s one model mane appropeiate for managing
docwments than another?

Relational Databases

Relational Database Management Systems (RDBMSs) such as Oracle and Sybase are the
most commanty wsed form of data management. They were desgned Lo handle
information that can be broken down easily into tables and have been optimized for
tramsaction-oriented applications in which small amounts of dala is beng relrneved and
updated rapidly.

The mnitial applcatians of databases to documents have been for "database publishing,”
where the goal i3 to produce a document automatically from a database of information.
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In mast cases, small amounts of text are entered directly into database fields using 2 form-
like interface. Infosmation is Lhen compiled, output to a file, and composed and
paginated by electronic publishing software in batch processes that require little or no
human interention.

Broader applications for publishing from databases were stymied for vears until RDEMS
wendors extended their products to handle larger datlabase objects. Binary large objects
(BLOBs), variable-length records containing data in any format, can be wed Lo stome bext
or graphic objects of virually unlimited length, including entire documents.

5till, there isn't universal agresment aboul whelher it's a good idea 1o store documents as
BLOBs. Depending on the length of the BLOB, performance can be an issue. In addition,
depending on your application, the ability ko slore 2 document in a BLOE may nol be all
that wseful. Since the RDBMS doesn't know what's inside the BLOB, it can't do anything
with decument content.

Dumb BLOB - i
ol all BLOBs

ure created
equal, Here

OrE 1(me

Pointer

of the
potsibilities

Even Smarter ELOB

seame products have added the capability of indexing BLOBs for full-text search. To ga
beyond retrieval and really manage document information, hawever, you need a way of
pulling structural and attribute information oul of the BLOB and managing il in relational
tables andfor of beeaking down documents and storing them as smaller component-lavel
as BLOBs, If you break down your document into smaller BLOBS (and there are sorme very
good reasons why you might want to do that, as we'll discuss later), the database must
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i Because
relational and
object-oriented
database each
have powerful
capabilities,
why not have
the best of both
worlds?”"

b= alle to reassernble the components back into the document. This, too, raises
performance Bsues.

Object-oriented Databases

Object-oriented databases (such as Object Design’s and Onlos's) are often proposed as
bettar suited to managing documents than relational databases. Object-oriented concepls
were designed to make it easier b develop and evabve complex systems and designs. As
such, Object-Oricnted Databases (ODDBs) may kenve the potential to address the
implementation of document data madels, which are far mone comples than the dats
madels traditionally managed in the relational world, There are also potentially usefiul
similarities between object-oriented lechnology and 081, Both have a mechamsm far
associating infarmation objects with attributes and both make use of the cancepl of
hierarchy.

Even so, DODEs have yet to be proven robast altermatnes to relational databasss and
currently lack sorme key features dalabase users have come Lo expect (6.9, a powerful
nonprocedural quesy language, automatic guery optimization and processing, awtomatic
concurrency controd). IUs also unchesr how far Lhe apparent sutability of QODES for
documents goes, Seme developers who have experimented with using CODBs for
documentls say that DODEs are oo general purpase to be really efficient. The
furslamental O prnciple of encapsulation (the hiding of abject altribautes and methods
iniscle an obgect), for example, may not be practical when it comes to implementing a
large complex document database singe it involves a lot of overhead.

For non, leL's just say Uhe jury is still oul, Whal is clear, thewgh, is thal OODES, like
RDBRSS, nesd to be oplimized to handle documents.

Hybrid Databases

Because relational and object-oriented databases each have powerful capabilities, why
not have the bBest of both worlds? Some vendors have long daimed bo build an object-
oriented schema atop a relational database model. Bul others are now taking this concept
several steps further in new products being developed.

Information Dimensions Inc.’s BASISplus is an extended relational database that
accommodates variable-length text. Their docXapi enhancement, now in beta test,
provides an object-oriented document model and APl on top of the relational storage
manager.

IDI says this will enable users to speafy a particular subset of obpect atlnbubes (amylhing
from “author™ al the level of & document to “pat number™ at the level of 3 paragraph or
assemibly instruction) that thew want to manage as exphicit properbes. Properbes, which
are indexed and searchable, have ponters back to the sctual document content they wene
derived from, which is stored as & BLOB.

UnisQL is a hybrid database that melds relatonal and object-onented databass
capabilities mto a smgle byor. That &, UrnS0OL'S melalional Labdes incorporate Lhe OO
concepls of encapsulated attributes and methods as well a3 of inheritance, This provides
some potentially powerful capabilites For manageng documents (such as a ready means of
capturng dogument strectural relatonships),

sull, Texcel, which s using UmadCiL to develop dooument management selutions, says
Lhal whale Uhe dalabase offers more of the tools they'd like to have for handling
documents than do relational databases, there are still a lo1 of things they must do in
implermentation (o suppoert the full range of capabilities needed for documents.
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"

The
disadvantages of
file-based systems
are that they do
not provide the
powerful data
security and
integrity features
of relational

databases. £

Which Database Model Should You Choose?

With no clearly superior database solution for documents, vendaors of document
management products hawve taken a variety of approachas. Mast, but not all, make wse of
RDBMEs in some way — understaredabile since thesa are what most of their customers
already have in place. There are at least three distinct approaches, however, with differcnt
implications for how you store and use documents:

» Storing information about documents in relational databases
» Storing entire decuments in relational databases

» Lsing documents themaelves as “databases” (or "lestbases™)

Solutions That Store Information About Documents In Databases

The initial approach of many companses has been (o store “meta-data” of infommation
about docurments (e.g., authos, Grme stamg, version, securily kevel) in the database with
pointers o the acteal documents stored infiles,

This approach was dictated by the inability of relational database technology wntil
recently W handle Lext, Many vendoss Ccontinue 1o belisse, however, that it's the most
practical approach since wsers continue to think about and work witth their documents
primarnly as files, Anather advantage, espedially in networked environments, is that the
data about documents is generally more compadt than the documents Themsehas,
Consider, for examgple, one company that needs to provide access to the same
decuments to workgrougs located thousands of miles apart. Sending documents back
and forth over the organization’s T1 satellite link would not be effident; instead this firm
maintains duplicate files at each bocation, while managing access to thesss files throegh a
central relational database.

The disadvantages of file-based systems are that they do not provide the powerful data
security and integrity features of relational databases. You can, of course, augment the
security fealures operaling al the meta-data kevel in the relational database with
additional security in the document file server, but it becomes faifdy complicated since
you‘re having Lo do it in bwo places. File-based systems also present more complications
when it comes to wide-scale configuration management and functions that integrate
document information with olher types of mbormation stored m databases,

Interleaf BOM is o “document Mecyde” management product that combenes library

management, confiquration maragement, and workflow. 1T uses an abpect-anentied
document. manager with a relabiona database (Oracks) thal b pointers o docurment fle,

By combining Interdeal’s “aclive docement”™ technology with RDM ot is also posable to
access and manipelate components within documents. This makes RDR most useful for
those whose docwemerts are in Interdeal lormat; bowever, RDM can also manags files
cregted using olher ext 2nd graphic applications,

Work Group Technologses ChS (Configuration Managemenl System) is a document and
warkflow management solution that comes out of the engineering world. It enables
cormnpemies Lo model, aulomate, and control product design approval and change

iy section lembes wesral dopemenl meanaoement prodects. inesch cptsgany. 1| neal an dkncluss [, the farl that we
merdion some procucls sl il offen thosld nol berepd e endenemert. O wols aim it ilhthas ke e of
gorument smanagamird opbon s slable ok and the diferent adomm dion mikldng spproe b sdopted by dillsie
vendor:.
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Figure 2
Using a
Database to
Manage

Document Files

. & Information
Abourk
: Documenis

Retrieve (and Assemble) Based on
Information About
Documents

processes as well a5 manage all related documents (e.g., CAD drawings, Lechnical
manuals, parts kists, manufacturing process dooumentation).

ChA% wses an Oracle or Sybase relabional database Lo store miormation aboul documents
and painters to document fikes, which remain in their mative formats, 1, too, can manage
any type of file.

Documenturn is &n integrabed doosement mansgementfworkflow solubon Lthat provides
object-onented document services and a content manager that maps data attributes
stored 0 an Oracle ar Sybase database wath document content stored m magnetic files o
on optical discs, The content manager ako avtomatically mitiates indexing on specified
information (the product integrates Verity's content-based retrieval engine) for full-test
searches,

Solutions That Store Documents in Dotabases

Another approach is 1o store documents along with the meta.data inside the relational
datahase. An advantage of this approach is that documents can be managed with the
same level of security and integrity as other data.

The in-database approach can potentially provide a lot of fexibility for managing
indommation not only at the file level, but at finer levels of granulasity, To do so, howewer,
the document management solution must provide some means of "shredding™
documents inte components and leading thoss into the database. Also needed is a

querying method for retrieving components, and a mechanism for reconstnicting
shredded documents.

Exompies:

Xyvisaon's Parlance Document Manager (FDM) 5 an imlormation lifecyde solution that
takes this approach and alio provides tools for workflow management. SGML-1agged
clements are stored as components inside of the relational database. (PDM currenthy
requires docurnents 1o be in SGMIL 1o be managed at the component kevel ) POM can
also manage external files, PDM provides an easy graphical way of viewing database
contents sccording to user-specified views, You can beok el your dala, for example, as a
56t of icans depacting document structure (documents, document sels, chaplers, sections,
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peragraphs). You can abo look 3l document components according to author or work
group, version level, project, etc. The cuts you can make through the database depend
on how vou design your data model, althowugh PDM also lels you search for infgemation
thal has not been specified as an arganizing parameter.

IDHs BASISplus, a4 we noted, can store SGML struciure and content inside of relalional
regords while maintaining links to graphics, image, video, and audio files. BASISplus also
incorparates automatic SCGML parsing.

Ddesta’s Open CDEMS stores documents either & files or in BLOBS, in both ¢ases al the
document kevel (Odesta says that they have not had much demand yet from their
qustomiers for companent-level storage or SGML). The product, which can make use of
Sybase, Rdb, or (dug out this summer) Oracle relational databases, provides 3 graphical
interiace that lets users manipulate document and workflow objects, with QDMS
generating standand SOL queries in the background o relneve nformation from the

‘| Figure 3
Using A
Database
To Store &
Manage
Document
Information

Retrieve And Assemble l
Information In
The Database

database. (Standard SOL is adequate since Odesta is nol trying Lo access the information
within BLOSs.)

Texgel is currently developing a product, called Information Manager, which will make
use of UniSOL's hybrid data storage capabililies while providing a data mode optimized
for SGML documents, Described a3 a "toolkit for building information management
solutions,” Informat:on Manager i$ a server for managing SGML objects as well as the
datument mela-data needed for ¢ontroliing workflow and other applications, The
product will provide tools for creating database schema on-the-fiy from DTDs, loading
SGML document components into UniSOL, retrieving them using an “SGML query
language,” and managing them through both general and apglication-specific sendces.
Bolh Decumentum and Interkeat’s RDM, which currently store anly meta-data in
relational databases, plan to add the abiity 1o store document components a5 BLOBs.
Dacumentum says this capatality will be available in their upcoming 1.1 release,
Inlegration with an SGML parser it planned for the future. Interleaf, which already sells a
parser with other SGML producls, has not yet announced a delivery date fge BLOBs.

Solutions That Use Documents As Databases

There are dso “text bases™ that have besn buslt from "the ground up”™ wath structured
documents in mind, (This cateqorny ratses many issues unrelated to the use of relational or
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object-oriented databases, and will be coverad more fully ina future issue where we will
also look al non-strectured Lext bases. The brief discussion here is included for
completensss.)

The reasoning behind this approach is that documents (particularly 3GML documents)
heve & natural structure and thus provide a readily available madel for a database. Wiy
break this structure down into rows and colemins — why not just e it?

Cenerally these products keave struclured (tagged) documents in files, and provide
indices of one type or another to search, retrieve, and manage the information within the
filke, The advantages and disadvantages are similar to those that use relational tables to
point to files — in particular, users need to make sure that adequate file securily is
provided and that periormance i acceptable.

Exarmles:
Open Text supports both SCGML and other structured files. [t also provides rapid full-text
and structural search capabilities.

OfficeSmith was designed just for managing SGML documents. It stores Lagged text as
data objects within a tree structure and uses indices to navigate the structure,

Berger-Levreault’s SCML/DB maps SCML information into relational database structures
to facilitate performanice and securily requirements for dynamac SGML element
tranzactions.

Figure 4
Structured
Textbase Texthase How

Structured
Texthases
Ditfer From
Full-text

Dotaboies

Questions To Consider

Before choosing a document management solution, it & important to consider all that is
unigue about your application, your documents, or your workilow. This section presents
several questions you should consider before committing to a particular strataqy or product.

What Do You Need To Manage?
& ey distinction we keep returning to in describing these varicus approaches is the size
of the chunk of information they are designed 1o manage.

Products that store only information abowul documents in databases are, generally, best-
suited 1o managing whole documents, or chapters and sections of them — anything you
wipuld be likely o save as a file. Such products sometimes allow you bo combine objects
or manage several files as a single compasite object, bul you cannol manage objects
wathim a file.
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“The choice
between these
approaches
should be based
on maximizing
performance for
the types of work
you do most. "

In contrasi, products that store documents inside dalzbases give you Lhe opponunity, at
least theoretically, to manage dacuments at the component level. As you'll note from the
descriptions above, however, not all currently provide the tools you need Lo do that
wilhout a lot af fyitems integration work

Products that uie docurmenls 28 databases, the so-called “fextiases,™ let you aCress
documents as files while 3so providing teols for managing the information omponents
in the files. In general, howevér, they are more peoven for search and redrieval operations
than for other Iypes of component-kevel manpgemeant.

How Do You Work With Documents?

The chaice bebween these approaches should be based on maximizing performance for
the types of work you do most, For example, if you're working on calalogues or
directories, you'll probably need to retrisve and update small ¢huniks of infarmation very
rapidy. In this ckse, you'll dearly benefil from storing these chanks a3 BLOB1in a
relational database. If, on the ather hand, you work with files that must be retrieved in
their entirely and retained for lang editing sessons, a file-based system may be more
efficient.

Ofven the choice will pol be 3o clear cut. Andersen Consultang's Pacific Nomthwest
Document Management Group, is working with the Wisconsin State Legislature to design
a dotument management systern for lewmakers, Legislalive doowments are generaiy
reviewed and edited in their entwety, and thast they are stored as files. A the same time,
specific information in these documents necds to be extracted, stored n a database, and
combined with olher database infermation for automatic inclusion in the legislatune’s
daily journal publication. In this particular case, Andersen is integrating an Interleaf 5
pubkshing sysiem wilh a SmariLeaf “shredder™ and Documentum lor bath file and
databane storage.

Many organizations have workflows that similady encompass a mix of requirements. Take
the preparation of 4 Mew Drug Application (NDA): The infarmation that goes inlo an
MDA comes from many different clnical and research depariments, each with a unique
purpase and way of interacting with the information. Jome users may want to work with
smafl chunks, such as drug description paragraphs; others with whole documents, such
as clinical reports. At the end of the process there is typically a regulatory affairs
department thal regeives the information in a8 kinds of forms and then has to piece it
togetier.

This Wype of woekflow — whore people need o access information Lhat argnates outside
of their own domain of work, but in a way specific Lo Uhelr own group of lask — & one of
the best anguments for componentdevel management. This is because it gives you
comprehensive access contral a5 well a8 the abifity to manage information al Lhe kowest
common densminator. O course, there may be some performance tradeoffs bebween
e ideal wnit of wark thal would be most elficiend for a particular group, and the
practical unil of reusabilily that is most efficient lor the organization as a whaole.

How Do You Déliver Information?

The questions thal apply Lo autharing also agply o information deleery: Do you need Lo
provide cuslomérs and other end users with acoess to documents, of to the informalion
intide them?

Consider, for example, twa companies, both with field sales forces. The sales represen-
Latives at Company A may need the ability 1o access producl datasheets from an online
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“The ideal
database for
documents
would break
them down into
components,
and recombine
the components
instantaneously
in any way the
user required. "

libwary, A file-based system may suit their needs. But Company B's ssles reps may need to
retrieve custom profiles on any client; to satisfy this requirernent, Company B would need
Lo build unique documents on-the-Hy from mbormation components stored in a dalabase.

Do You Want To Be Able To Reuse Document Information?

Information is meredibly valuable, Most orgenizabons today realize that their information
s more valuable than the applications used to capture it o the documents created with
it. Ome of the farces driving interest in reusable dogument companents are the many
cpportenities o "repackage” or “re-purpose” Uhis information, especially for vanous types
of electronic delivery.

What's the best method for managing information in a document-independent form?
Farst, no matler where you pul the information, it cughl 1o be in 2 neutral fermal, such as
SCML. This will enswre that information originating in a document created with a
particular apphicalion can be rewsed in a dogument created walh another application,

For applications buslt around rewse, file-based systems are often inefficient. While you can
extract tagged information abjects from documient files and then recombine them fo
create new documents, doing this on a large scale is sebdom efficient just the fime
inwolved in opening files, much kess searching them, becomes a factor), Stored ina
neutral form as compaments (legal clauses, assembly insructions, maintenance tasks,
encyclopedia articles, drug descriptions, elc.) in a dalabass, however, inlormation can be
reused in virtually unfimited ways.

Paragraphs about customer sendce, for example, could be reassembled and combined
with other databass information to create a unigus brochure for key customers describing
their own senvice plans, Other objects could also be reused in 3 marketing data sheet or a
recruiting brochure. In the same way, an electrical specification created for a technical
manual coukd be reusad to create an RFP 1o subcentracloss, or within a document
specifyving operating parameters for a diagnastic ool or flight simulator.

Component-level Document Management — Performance Issues

The ideal database for doruments would break them down inta components, and
recombing the compenents instantanecushy in any way the user reguired. We're nol yet
at the point where (his is something you should expect to be able 1o do, althouwgh it can
certainly be accomplished for soma applications.

Document management at the component level can be very comples. The database has
1o keep track of a webr of relationships that is far more complex than anything required in
tradilionsal Lransactions. |1 has to store the location of cvery component and the relation-
ships bebween them as well a5 pointers to graphics and other external files. Documents
often slo contain cross-references o imformation components wsed in other doouments.

Updating informalion across this web can be a massive lask; While 2 traditional
Uransacton vl require one or bevo quenes sgainst the database, editing even a sngle
paragraph in 2 docement can spawn bundreds of database operations,

In addition to storing these physical kacations, the database must maintaim multiphe
bogical versions of & document, There may be any number of revision levels and releases
amd configurations (varatons in the way a document & assembled, or even specific
inforrnatean that is substituted, sdded, and deleted [o match & partcular customer's
requirementsl. Sometimes these logical versoens overap (35 in 2 paricular release loved of
a particular confiquration version), so that the same infommation elements are containsd
in dillerent varialions ol the same dooument.
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Of course, it's important to look at performance issues from the context of what you're
trying to do with information. For example, if it ekes a half an hour for a background
batch process to reconstitute a document prior 1o final culput maybe that's fine.
Obwioushy, it"s not acceplable if you have writers and editors waiting that long to réineve
dacuments they need towark an, In this ease, you probably don't want to have Lo wait
mare than 3 to 5 seconds.

What Are Vendors Doing To Meet User Performance Expectations?
Mearly every vendor of document management solutions is working on improving the
perfarmance of its system. Several are Laking very different approaches,

Kyvision's PDM, Tor example, maximizes performance by compressing document
information and staring only what it different from one editing sessicn Lo another. For
each BLOB, there i a list that stores the beginning and end localions of changes made to
pach verson of the document — which makes it possible 1o recreste Lhe document as it
was at any point in time. The same tlechnique is used for storing SGML effectivity
infarmation (fags that indicate the parts of a decument that reed to change for different
configuralions).

IDI's BASISplus minimizes the time required to reassemble documents by storing
companents in a “prejoined and ordered” manner within a special “section record”
abject type. All BLOBs are indexed for fulltext ssarch and linked 1o Lables that contain
structural informatian.

Documentum says that in ils next release, which will add the abilty to store document
compaonents, the product will gain performance advantages from the way the Content
Manager maps information altributes (stored in the relational database) to hierarciical
content {stored in the relational database, in fiks, or on oplical disk). An algorithm similas
to & two-phase commil® will ensure that both attribiste dlata amd conlent data for a
specific object are either commilted or rolled back together. The same mechanism waill
be used to manage SGML effectivity.

Documentum will &lso mprove performance by using intefigent caching to manage
how docurment components and their attributes are communicated between the senver
and client.

Texcel expects some performance advantages to accrue as a direct result of Lhe Uni30L
database architeclure, By combining object-onented and relational capabilities in a single
layer, UniSQL eliminates translations requered in a layered solution. Uni30L also speeds
navigation scross relational tables by avosding many of the join operations rieguired in
traditional relational anchiteciunes.

Ao, becase UniSQL allows one-lo-many references, it can rapidly navigate a complex
web of relations to manage document cross-references, lor example, of information
objects that are wsed in multiple docwments.

The Future of Document Databases

We're moving rapidly beyond the era of “lights-out”™ database publishing, Increasinghy
we're asking databases to [unction not simply &5 slorage media, bul as tools that support
peophe engaged in interactive and iefative work prooesses.

This has a lot of implications: Wi need mare tightly linked tools that span the entire
process from docurment creation, slorage, revision, delivenes, and reuse. We need query

* Thi- ke wel by which s rel atioead dliladase eifen commies ar rods bagk rellid ceenaiils.
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languages that make it easy for end users and end-user applications 1o inleract with the
dalabase. We need graphical, object-oriented tocks that enable each set of users to create
its cnum preferred views of Lhe database.

In the: same way that new WYSIWYG editing tools will eventually mask the complesity of
atding SCML tags to documents, increasingly document-capable databases and
document management solutions built around them will mask the complexity of
structured, component-level document storage from the user.

The trends are pretty clear. Relational database vendors are adding objecl-oriented and
document-savvy features to their products. O0DE vendon will be keeping the pressure
on as they wiork to standardize inter-object communication, Some key techrologes that
wie will see mode of in the future can be found today in commercial preducts and custom
solutions, Examples indude “active document” technology found in Interieaf and other
publishing systems, document-ofented-interfaces to databases found in Texcel's we of
the ArbarText publisher as the interface to UniSQL, Document workflow GUIS like
Kywision's, and the combination of of relational, structural and full-text syslems being
built by InfoDesign, D1, General Research, and Berger-Levieault.

As these kinds of capabilities grow more widespread in the next couple of years, it will
become commonplace for electronic documents Lo be made up of content from different
kinds of souwrces (See Figure 5).

Which vendors are likely Lo take the lead in offering these solutions? Well, clearly there are
some earfy contenders, and we've described their approaches. It's alse clear that they'ne
guing to face some sUff competition in the near futurs. Leading database vendors, for
example, are beginning to build mare sophisticated document management capabilities
into their products — will they Lake the next step and provide their own document
mandgement solutions?

A major risk organizations face Loday is in not
moang now to take control of their document
information. The competitive advantages are so grest — eliminating redundant wark;
facilitating information sharing internally and with suppliers, dealers, and other business
pariners; improving customer support; and creating new revenue-producing inflomation
products and services — thal no company can really afford to wait.

At the same time, of course, it is imporiant to choose your methed of gaining contral of
your documents carefully. You nesd Lo ensure thal your documents will be protected and
reusable a5 databases and computing platforms change,

Be careful not Lo underestimate he complexity of the information in your decurments.
Your expeclalions will not be met if you think of documents as files when yioul need Lo
manage graphics or part numbers that are buried in the file,

A significant cost in any database implementation is the data conversion required. If not
carefully planned with reasonable expectations, the transition can be costly and
disruptive. Other specific areas to watch out for when implementing a database-hased
document management system ate: inleroperability, performance, and data integly.

I is difficult to cost justify a document management system that can't share information
freely with document creation or distribution spplications. Sluggish perfarmance will
either reduce productivity or encourage dircumventing well-planned processes. Withoul
sulficient checks and balances, cost savings can be wiped out Lyy cormupt or inaccurate
data.
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Ancither risk is choosing your document management solution too narmowly based on
your current needs, In many cases, organizations first become inolved with document
management an a limited scale in a particular work group of department — but over
time they begin to realize that this is an issue that impacls every area of their business. It
is important ta leverage document management solutions across the enterprise, while at
the same time supporting the needs of local groups.

CONCLUSIONS & e o
HEC{}MM ENDATIONS several years. But dan't wait for them.

Whether you're actually in line 1o make 3
purchase in the next 6-12 maonths or nol, you should be laying the groundwork now,

1. Put the time in to analyze and undersiand your documents and workdlow. The
effectiveness of any database is largely determined by the guality of Lthe data model.
Think about who needs which documents when — bat also consider whe needs access o
information inside the decuments, and whal they need to do with it. Each of the three
types of document management products discussed makes ditferent assumptions about
those needs.

2. Consider the way you will be sloring and accessing the nformation. Which file formats
need to be supported? Which standards can help you redece your risk? Explore the use of
SGML for encoding your information (almaost all the document management products
covered provide some support for SGhL).

SQL is the de facto standard for accessing information in databases, but you need 1o pick
a version of 30L to use, and make sure yvour supplicr's SO0 implementation of it includes
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the lealures you need. You also need to delermine whether SQL by itsell is sufficent for
your dodument mansgement nédds (it won't be for everyone’s).

3. Find the simplisl way Lo support Lhe kind of work you're doing now that does not lock
you into a particular vendor's approach. For example, i you ane already heavily
commitied to a partiular database, consider ane of the third-party products budlt around
that datibase. In 30me cases, you can just "ghee” Lthem onto whal you alfesdy have.
Ilake sure that you fel confident, however, that the third-pany product & designed ina
way that will make il relatively easy for them 1o update it as (he underlying database
capabilites change,

i you're nol heavily commitled to a detabase, of i you're willing Do support mose Lhan
ane, you might want to consider a product that uses a new hybad (object-ofented and
relational) database or a structured texibase, Depending on the type of information you
il Lo stoee and use, the Lk of supporting a new approach may be mone than
compensated for by the performance gaing and the ease with which you can manage
your documents. I you do go outside of the mainsream, however, you wanl 1o be
assured that the product can be integrated Lightly with leading databases that future
buzness partners might be using.

Rebecca Hansen
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What The Report Will Cover & Why —

lﬁufs An Introduction To "Open Document
Systems”, And A Description O The
Report's Objectives.

Imaging, Document & Information Management Systems — What's The Dilference, And How
Do You Enow What You MNesd?

Vol. 1, No. 2.
SGML Open — Why SGWML And Why A Consortium?
Document Query Languages — Why Is 11 5o Hard To Ask A Simple Question?
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ke,

Electronic Distribution — Dowes Ome Saee Fi AT Wha Are The Players? What Are The Options?
fre Pages Important?

Office Waorkflow Systems — Can They Handlbe Strategic Information, Or Are They For Casual Or
Ad Hoc Use Only?

Documents As Interfaces — I3 This An Option For Today? \What \Will The Future Bring?

SCML & Presentation Interchange — What Standards Are Available Or Appropriate? (D555,
OSRGOS, HyTime, ODA, ¢}

Authoring Systems — Do You Need Different Kinds For Different Media?

"Middleware” — What 15 This Layer Of Software In Between Operating Systems And Applications?
I5 It The Mew Proprietary Trap? What Does It Mean To Your Decisions About Docurment Systems?

1500 2000 — What Kind Of Document Management System Do Youw Meed To Meel This Cruality
Systemn Standard?

Open Systems & Client Servers — What Are They? How Do They Relate To Document System
TechmologyT

Document Elements & Distributed Objects — How Do They Relate To Each Other?
CALS & IETMS — Whal Are They? How Do They Influence Open System Technology?
Imaging Technalogy — How s 8 Evoling?

The Airframe And Airline Industry's Strategy For Sharing Product Information — What Can
You Learm From [t?

New Drug Applications — What Docwment System Strategies Make Sense For The
Pharmaceutical Industry?

Object & Relational Databases — Which Approach |5 kore Suited To Your Document
Syulerns Mecds?

Compound Document Architectures — Why Do We Need Them? Who Will Define Them? Will
They Do What Wie Expect?
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4 Because ef the synirgy between the
DMMA““H 9 4 UFDAE Dacumation Conference and Uhe topics
covered in Lhis report we will provids

regular updates on the conférence program and expaosition.

Call For Papers Brochure Has Been Mailed

We have distributed thirly thoussnd prefiminary brochures Lo interested pastics in North Amenica,

Ewrope, and the Paciiic Rim. Suboribers 1o this report who would like additional brochures should

161 ws know how many you wauld ke, A brochure with pregram details and registration

information will be mailed m September.

Exhibitor Kits Are Available

Companies who would like to reserve space a1 the exposition should request exhibitos kits if thay

have not already received one. The 30,000 square feet in the exhibit hall is likely 10 be sald out

well n advance. There are options for both small and large companies.

The Documation "94 Industry Advisory Board

Ous Advisary Board Members are providing valuable assistance in formulating the content and

larmat of the conference, they are:

Agfobe Systems Documéntum Merck & Company
Agina Life and Casualty EDS MNovell

American Honda Frame Technology Object Design
Andersen Consulting The Gartnér Group Oracle

Apphe Computes GEIE Gaved R. It Donnelley
Awalanche Develogment Infofecess SaltCuad
Camgany Intesgraph Corporation Sun Microsystems
The Boeing Company Intierieal, Inc. Xerox Corporation
Computer Task Croup M Caranw-Hill Xyvision

Further Information

Te receive more information on Lhe conlerence, or to receive an exhibitors kit, call Masion Eledge or
Tanya Bosse at (703) 519-B160. If you have proposals foe topics or speakers, call Frank Gilbane at
(617) 643-8855, or fax your proposal to (617) 648-0678. Documation “94 will be held at the
Wiritin Cenfwny Plang in Lios Angeles, February 2123, 1994,

T Callarss: Rippeort ] july 1553



CALEHDAH ﬂF .EVENTS Below is a selection of kay events covering

apen information and document system

issues. There ane many ather conferences
and shows covenng related Lopics. We will atternpt Lo keep this list to these events that focus on
areas most directly related to the aneas covered in our repon.

Infermation & Technology Week. August 30-Seplember 3, 1993, Anaheim, CA. GCA tutorials
and serminar, Call (703) 319-8160, Fax (703) 548-2867,

CALS Europe "93. September 22-24, 1993, Bedin, Cermany. Conference and exhibition on CALS-
related activity in Europe. Call {202) 7759356, Fax (202) 773-8122,

CALS Pacdific "93. Fall 1993, Conference and exhibition for CALS activities in the Pacitic Bim. Call
(202) 7759556, Fax (202) 775-8122,

Seybold San Francisco. October 20-23, 1993, 5an Francisco, CAC The enormous computer
pubdishing exhibition and conference. Call (310) 457-8500, Fax (310) 237-8510.

CD-ROM Expo. October 27-29, 1993, Boston MA. Conforence, tutorials, and exhibition. Call
(617 361-B000, Fax (617) 361-3369.

CALS Expo 93, Movernber 1-4, 1993, Atlanta, GA. The annual conference and exhibilion. Call
(202) 775-1440, Fax (202) 775-1309.

Hypertext “93, Movermnber 1418, 1993, Seatthe, WA Conference coverng résearch in
applications of hypertext-related technology. Call (212) B6%-7440, Fax (212) 944-1318.

CALS Awstralia "93, Novernber 17-18, 1993, Conlerence and exhibition for CALS activities in
Australia, Call +61 3 B19 6880, Fax +a1 3818 3129,

Explor. Movernber 14-19, 1993, Denver, CO, The annual conference and axhibition on electronic
printing systems, Call (310} 373-3633, Fax {310} 3754240,

SGML "9, Decembers 6.9, 1993, Baston, kA, The annual event i Marth America for SGML
developers and enthusiasts, Call (F03) 519-8160, Fax (F03) 548-2867,

Docurmation '94, Febnpary 21-25, 1994, Los Angeles CA, The new annual international event for
document management appScalions and dacument system technology. Call (703} 519-81a(,
Fax (703) 548-2867
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Order Form

' Please start my subscription to: The Gilbane Report on Open Information & Document Systems
(& issues). Back Bsues available fior $45,

W54 5225 Canada: 5232
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Please send me pddstonal
informatinn on:

Foreign: 5242
. Add $35 for each copy mailed o same address,

1 Consulting Services < Special Reports
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is enclosed " Please bill me
A MasterCard O Visa

W My check for §
O Please charge my credit card
Mame a5 it appears on card Mumber

Signature ) Expiralion date

Crachs froem Canafs and ebewher ostsde T LS. shoudd be ma pesble 005 Aol Funds may be irambermnd disecthy 10 cor Bank- Bagbant
Bomon MA, 175 Fechrad St Boaton WA D210, 50 code BRYELISTE inlo the asrnuss of Pusiiching Techrclogs Managssamen, b, rymber 144057
B3 Miaitr b wore o cionify the name of the wbberdses and thee natsre of the order i7 fuch, gre fasmlored bark-aa-bank.

o American Express
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