
Integrating the World Wide Web and
Database Technology

Joh n K. Whetze l The recent popularity ofthe World Wide Web (W\VW. or the Web) has
created a massive increase in both the supply and demand ofWeb-based
technologies. However. the HyperText Markup Language (HTML) used to
construct the 'Neb has limitations that challenge information content
providers who want to supply current, up-to-date information with minimal
administrative overhead. Apowerful, extensible solution to many of these
challenges is the use ofa database as a back end, or data source. for 'Web
applications. Combining the Web with a database maximizes the strengths
ofitscomponents. From the Web perspective, this combination offers
user friendliness, cross-platform compatibility, andhigh-speed prototyping
capabilities. From the database perspective, it offers relational data manip­
ulation, high-speed search capabilities, and industrial-grade data input and
retrieval. This paper describes experiences ofapplication developers
working at NCR, formerly AT&T Global Information Solutions. It also
analyzes the strengths and weaknesses of the Web/database combination
and seeks to prove that thiscombination is a viable alternative for
providing database-oriented solutions.

Introduction
The recentadvent ofWorldWide

Web (WWVv, or Web) technology has revolu­
tionized the way companies provide informa­
tion to their customers andemployees. The
ubiquitous nature ofWeb browsers andsites
hascaused information providers to scramble
to the Internet inan attempt to catch up with
the rising trend. Despite the advantages of
this new medium. a briefexposure to
working with the Web technologies will
revealsomeofits shortcomings. Oneway to
overcome these is to link the information pre­
sentation capabilities ofthe Web with the
power ofa relational database.Thispaper
examines four areas ofcombined strength for
Web/database solutions:
- Basicconcepts anddefinitions associated

with Web/database connectivityandthe
links between them,
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- Techniques used to integrate the Web with
a relational database,

- The advantages and disadvantages of
Web/database integration, and

- Future directions ofWeb/database tech­
nologyandtheir possible impacts.

Concepts and Definitions

To understand Web/database inter­
action, it is important to first understandthe
keyconcepts that form the basis for dissemi­
nating information on the Web. Although
these concepts are somewhat simplistic. they
helpset the stage forthe discussion that
follows.

The World Wide Web. The Web project.
proposed byTimBerniers-Lee at CERJ'J, the
EuropeanLaboratory for Particle Physics, was
initiated toconstructa distributed hypermedia



system, 111e Web model consists of interconnected
machines serving information to clients, TIle project
defined both the communication used between the
clients andservers. called Hyper'Text Transfer Protocol
lH1TP). and the format ofthe text documents that were
transferred, called Hyper'Iext Markup Language
(HnIL). Another key aspectofthe Web detinition was its
ability to specify addresses. known as uniform resource
locators (l.Rl.s) , for particular objects within the system.
When this concept fo r a distributed hypermedia system
was combined with the world's largest wide area
network. the Internet, the popular conception of the Web
was born.111e Web has expanded so rapidly that
machines serving such information span the globeand
their traffic regularly counts as some ofthe most volumi­
nous on the Internet.

HyperText Transfer Protocol. HlTPis the protocol
"spoken"byWeb servers. Client programs that can speak
HIT?, colloquially known as browsers,are used by people
on the Internet toconnect to HIT?servers andto
download information. Dozens ofbrowsers exist, and
mosthardware andsoftware platforms are supported.
HITP is stateless,with each transactionrequiring a new
connection from client to server. As with other parts of
the Web, there are severalongoing proposals for its
improvement.

HyperText Mar1Iup Language. HTML is the formatting
language used with the Web. As a subset,ora document­
type definition (DTD) , ofthebroader Standard Generalized
Markup Language (SGML), it defines how authors must
format the information theypresenton the Web. IfThILis
tag-based,using specific tagstodefine the format ofwords
andphrases within a document Forexample, ifan author
wants to designate the phrase "Object-Oriented Design" as
the title ofan HTML document,he or she must encloseit
within title tags:

<TITLE>Object-Oriented Design<(fITLE>.
Both HTMLand SGMLonlyspecify how a

document is structured, nothowit is presented.The
browser programs themselves have the final sayon how
particulartagsare shown to the user. Forexample, in
most, but notall, graphical browsers, the TITLE tag used
earlier displays the given title in the topwindowdecora­
tion on the browser.This lack ofconsistencycanlead to
frustration for authors who prepare theirdocumentation

Panel 1. Abbreviations, Acronyms, and Terms
CGI~ommon gateway interface
Dss-decision support system
GFI-graphical user interface
Hl'Ml-e-Hyper'Iext Markup Language
HITP-HyperText Transfer Protocol
hypertext-swords or phraseswithina document
that represent links to other information
ODBC- open database connectivity
SG:VIL-Standard Generalized Markup Language
SQL- Structured Query Language
URi- uniform resource locator
WW\V-World Wide Web

on onetype ofbrowser andexpect it to be presented the
sameway on allbrowsers.

HTML has two key strengths. As its name
indicates, HTML supportshypertext,words or phrases
within a particulardocument thatcanbe linked to
another document An example ofthiswould be a
hypertext documentin which the word "semiconductor"
washighlighted, underlined, or otherwise emphasized.
When the user clicks on this word, the browser loads an
entirelynewdocument that, ideally, presents more infor­
mation about semiconductors. When the wide-area dis­
tributed concept ofthe Internet is combined with this
functionality, multiple documents spanning anynumber
ofgeographically dispersed sites can be interlinked.
HTML's other main strength is its ability to include hyper­
mediaobjects suchas images, sounds, andvideo within a
document. Userscanview pictures thatare placed in-line,
or within the text, to illustrate important concepts,or they
canclick on a particular word to download a related
video.This was an extremely important development in
the text-intensivearena ofthe Internet Seamless integra­
tion of documentation andhypermedia capabilities have
helped to make HTML, andthe Web ingeneral, much
easier forthe average personto use.

Common Gateway Interface. Although standard
HTMLis a powerfulway to present information, it has
several limitations, a severe one ofwhich is its static
nature. Because HTML documents are text files, they
need to be continually updated to incorporate newor
changed information. Authors quickly realized that they
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needed a way to keepdynamically changing information
current. From this nerd grewthe concept of a common
gateway interface tCG n.

ACGI program redirects its output to an HTIP
client: in other words. it dynamically generates HDIL
code. Such a program might be a script that lists the
users logged on to a particularserver.ACGI program
enables visitors to an author's Web site to click on a par­
ticularhypertext link and see a list ofall the users
currently logged on to the system. Rather than designat­
ing a hypertext linkto pull back an HTMLfile, the author
can point the linkat a script that checks the system and
prints outa list ofallon-line users.The HTIP server is
designed to understand howto interpret this output and
submit it to the client.

Such a powerfulcapabilitygreatly expands the
types ofroles that a Web server can be designed to fulfill .
These roles are further expanded by additions to HT:'vIL
that allow forgraphicalfill-out forms whose information
can be sent back to CGIprograms forfurther interpreta­
tion. With these extensions, an HTML authorcangen­
erate a graphical form with text inputareas,checkboxes,
and buttons using only tags within the HTML language.
The authorcan then crafta program that collects the
information from this form, processes it, and sends
interactive information back to the user. The techniques
and concepts covered in this discussion leverage this
capability.

Structured Query Language. The Structured Query
Language (SQL) database is a common way to manipulate
datawithin a database. It selectsrows within the database
tables that match given criteria.The language itselfis
fairly simple,yet extremelypowerful, and is standardized
in one formor another in almost allcommercial relational
database products.

Database Connectivity, Database connectivity
allows access to a database from a remoteclient machine
and enables an application notdirectly connected to the
database to obtain the resultsofSQL-Iike queries.
Although this technology is not standardized, most major
relational databases have products that allow users to
make a remote connection to their databases. Examples
ofsuch products are ORACLE's SQL"Net' and Microsoft's
SQL Server.' On Microsoftplatforms, open database con­
nectivity (OOSC) specifies a standardized library of
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database calls that can be used from within applications
to access databases. Database vendors supply versions oi
ODBCdrivers that correspond to their particulardata­
base. making allconnectivity issues transparent to users.

Techniques

111is sectiondescribes the theory and the
methods/t oolsused to create the programs that link
a database to the Web.

Theory. There are several ways to linkthe Web to
a relationaldatabase, but most ofthe methods relyon the
CGI described earlier.111e underlying key todatabase
integration is creatinga program that connects to a
database, performsa specific operation, and outputs the
results. Integratingthis programwith the CGIcreates an
interface that cansend the output ofa database query
back to an HTIP client in five steps:
- Step 1. The client machine (running the Web browser)

requests information from a URL on the Web server.
(The URL then accesses a CGI program that retrieves
data from the database.)

- Step 2. When the Web server receives the request from
the client, it runs the requested CGI program, which
connects with the database.

- Step 3.The database server runs the specified SQL
code andoutputs the results.

- Step 4.The CGI program retrievesthe output sent back
from the database. It then relays this information to the
client, along with any additional HTML code that the
browser requires todisplaythe data.

- Step 5. Completingthe loop, the Web server passes the
HTML packagethat wasdynamically generated by the
CGI program back to the client'sWeb browser, where it
is displayed.

The scenario described here, and pictured in
Figure I, is simplistic, but it shows the basic layer on
which greater capability can be built. Forexample, the
data within the CGIprogram could be massaged before
it is returned to the client.The query sent to the data­
base might be a listing ofall the categories ofa particular
product that resides in inventory.The datareturned from
this query can be monstrously large. Rather than
returning this data directlyto the client, the CGI program
can group the listings into more recognizable categories.
Data from two separate queries (even, perhaps, from two



Rgure L The circular process of Web/database connectivI­
ty. Informatloo requests flow from the user through the Web
server to the databne, and back again.

separatedatabases) canalso be combined intoa single
report.TIlefinal report could combine elementsof text
and characterformatting as well as in-line images.

Another application for which Hn U'/database
combinations are ideal is drill-down reports.The ability to
"drill down" within a report to the underlyingdata that
comprise particulardatagroupings is a primary charac­
teristic ofmoderndecision supportsystems (DSSs). An
example ofthis type ofsystem would be a report that lists
the number ofmanufacturing detectsior a given list of
products. Inan ideal report.a manager would be able to
see these numbersand, bydrilling down into the' underly­
ing information. learnexactly which types ofdefects were
included in a given number.This isdifficult to accomplish
with a staticreport. butQuite easytodo with HTML.
Because HTML allows words within a textdocument to
becomehypertext links toother lIRLs. the CGI program
can output hypertext links thatcall other CCil programs
(or the sameprogram with different options) tudo
further database queries. Figure ~ includes an example of
this concept.

Methods/ToolL "be theory itselfis easyenoughto
understand. but creatingthe database connectivity
programs canbe challenging. One keyto Web/database
interaction is a gateway, such as a CGI program, which
receives input from the user's browser anduses it to com­
municate with a database. Unfortunately. gateways must
uften be tailored tospecific platforms or databases. The
gateways described here are UNIX"/ SQL,ODBC. perl,
and database-enhanced Web,

UNIX/SQL pte.BY" An SQL gateway is a program
designed to interact with a particular database usingSQL
The gateway itselfmay be a referenced CGI program or a
set oflibraries/programs that the CGI application uses for
databaseconnections. These gateways, primarily imple­
mented on UNIX systems. are database specific.To build
such a gateway, a programmer will needaccess to the
database programming interfacesnormally provided by
the database vendor. These interfaces provide a set of
librarycalls that canbe used byprograms to perform
database operations such as connection andexecution of
database commands within a user program. often written
in the C programminglanguage, Examples ofsuch inter­
faces are Pro"C' forORACLEand ES~ I ./C forInformix.
Often, these gateways are already available. Users can
check the Web site oftheir database provider to see ifa
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Rgure 2. An example of the report drill down
concept using hypertext.

particulargateway has already beencreated.
ODBC eateways. Microsoft's OOBestandard, a

newly emerging trend for servers that rUII Oil Microsoft
Windows,' Windows NT,' andWindows '95, connects
databases from Windows-based programs suchas those
developed inVisual Basic' andVisual C++. Users who
relyon OOBC have to find the appropriate OOBCdriver
for theirparticular database.This isa fairly easytask.
with many ofthe major database drivers already available
as a standard part ofthe operating system,The OOBe
method offers users the samefunctionality as UNlX/SQL
gateways, without the added burden ofwriting (or
finding) the database-specific portions themselves. There
is another major differencebetween OOBC gatewaysand
llNIX/SQL·based gateways. Methods differ for passing
CG! information between Microsoft Windows·basedWeb
servers andmost LINIX servers. Once the differencesare
understood, however, the melhods ofwriting the two
programs arc relatively similar.

Pert gateways. Perl isaninterpreted-script language
thathasbecome popular for Webserver applications. This
popularity is due, inpart, 10its speed. efficiency, andporta­
hilitY. Perl is available on both Windows-basedand UN IX
platforms, which isan advantage when writing for cross­
platformcompatibili ty. Because perl is usedsoextensively.
several perlcode libraries exist tohelpcreate CGl pro­
grams.Toassistwith database access, extensions toperl
have also been designed. such as oraperl (ORO\Cl.E),

sybperl (Syhase), andisqlperl (lnformix) for UNIX
platforms. ForWindows·ba~d platforms, laterversions of
perl canbecombined with ODBC to provide a general
database interface.

The primary advantage ofusingperl as a
Rateway is that the database connectivity portion ofthe
application needonly be written once. As soon as perl has
been extended tocommunicate with agiven type of
database, such as oraperl for OMClE, the programmer
never has to worryabout reprogramming the database
communication portion. He or she cansimply pass the
SQL statement to a perl function call andretrieve the
results.Although the sameeffect can be achieved using
libraries inC.it is simpler andfaster inperl,

Perl interfacesalso allow thedata beingreturned
from the database to he analyzed piece bypiece. Each
row andcolumnof the databeing returned can be placed
into separate variables ioreasy manipulation. The power
ofthis method becomes obvious when it is compared
withthc methods used byother gateways. which return
data in larg-e chunksthatneed to be parsed to separate
the individual clements. This methodis especially
powerfulwhen used with HTML,bccause it allows much
more latitudewhen trying toapply hypertext links or
different format!' to individual data items,

DatabMlHlnhanced Web se",ers. Database connectivi­
ty features have been built into Web servers, which are
just beginuing to emerge and gain popularity, In this



category. ~(' IT(' r~ are largt'iydatabase dependent. though
several Microsoft-based servers support OOSC-compliant
databases. Froma technical perspective. CGl programs
on these 'reb servers need only use specialized calls to
the server to communicate with their database. removing
the burden oi database connectivity from the CGl pro­
grammer.

Leveraging Web Opportunities

Integrating databases with the Web provides
many possibilities ior how information stored in a data­
base can be distributed to customers and/o r employees.
However, the tradeoffs associated with using this technol­
ogy versus its potential advantagesare a very important
issue for application developers.This section examines
howthe uniqueness ofWeb technology offers beneficial,
powerful advantagesand several distinct disadvantages.

Advantage s, Four key advantagescan be accrued
using Web/database technology:
- Ease ofadministration,
- Deployment,
- Development speed. and
- Flexible information presentation.

Ease ofadministrationis a result ofhowthe
database connectivity is maintained. As the previous
section described. the onlyconnection to the database is
from the Web server itself. The Web server acts as a
"middle man" that handles all the communications and
simply passes the data back to the client.The power of
this approach can be seen by contrasting it with the more
traditional, non-Web methods foraccessing a database.
Client applications that rely on these methods have to be
able to communicate directlywith the database. Each
client machine and application need all the requisite
drivers, programs, and networkingnecessary to commu­
nicate with the database server. In many cases, this is a
monumental task that radically increases the application's
possible points of failure. If the database connectivity is
notcorrectly maintained on any individual machine, that
application willnot work.

The Web approach needs only one connection­
from the Web server to the database. All other clients
connect using standard Web browsers that are designed
to handle the networking to the Web server. As a result,
the applicationdeveloperdoes not have to worry about

this aspect oi the application 's design: mosr o: tIll'
graphical user interface and networking drivers haw
already been provided.111e developer only needs to
worry about managing the information that the server
sends back 10 the client. Figure 3 showsa representative
configuration fora database-linked 'reb server. Although
the users oi a Web/ database application may be geo­
graphically dispersed, the primary development arena ior
the application can be confined toa fairly small set oi local
area machines.

Asecond major advantageofusing Web tech­
niques to access a database is deployment. Using Web
technology to disseminate information enhances the
value ofthe browsers that already exist. This is powerful
fo r two reasons. First. these browsers are already
availableacross almost all platforms. which relieves the
developerof trying to developgraphical user interfaces
(GUls) across multiple customer machines and operating
systems. Second,Web browsers are so widespread and
inexpensive (some are even free) that developers can
assume that customers will be able to use the tool as soon
as the Web server is available, avoiding deployment
issues such as installation and synchronized roll-outs, By
leveragingthe wide-area aspects ofWeb technology, as
wellas its ubiquity, developers canalmost simultaneously
deploy an application across multiple platforms and
multiple countries.

This leads to the third major advantage for lever­
aging Web and database integration-speed ofdevelop­
ment. For the reasons cited earlier, large portions of the
normal development cycle. such as deployment and client
design. do not apply toWeb-based projects. Inaddition,
the text-based tags of HTML allow for rapid modification,
which makes it easy to use feedback to continually
improve the look and feel ofthe tool. With many of the
traditional application development environments, such
as the XWindow System: modifying a GUI is no small
task. Even withmodern development tools, the changes
necessary to modify even the fields inan input form are
daunting. More importantly, oncethe tool is deployed,
making changes becomes an ever-increasing expense,
because all older versions of the tool have to be replaced.

This is notan issue when using the Web. how­
ever. wherechanging a form is as simpleas modifying a
tag in a text file . Also, evenwhen the tool is ingeneral
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FIgure 3. A sample Web/database configuration showing
how development can be accomplished locally, while Infor­
mation Is dlsttlbuted globally.

use.changesare still relatively easyto make. The inter­
face that the client sees is built from informationsent by
the server. Changing the information transmitted bythe
server makesthosechangesavailable simultaneously to
allusers ofthe tool.Web technology eliminates the tradi­
tional mindset that making changes to an application is
extremely expensive afterthe application is deployed.
With the client/serverconcept usedbythe Web. chang-es
canbe madecontinuously with noadditionaldeployment
costsor delays inschedules.

The fourth advantage ofusing Web technology to
interact with databases is flexibility ofinformation presen­
tation. The Web/database combination reflects a synergy
between two technologies thatemphasize a decentralized.
distributed focus. Within the Web. documents need no
longerbe linear. Large documents canbe broken upinto
smaller. moremanageable, chunks whose orderofpre­
sentation is largely decided by the reader. Overviews can
leadto moredetail. which. in turn,canlead the reader to
a level ofdetail difficult to obtain with more traditional
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linear methodsofinformation presentation. Thisphiloso­
phyaligns itself comfortably with relational database
methodologies. Inessence. the database is usedas a
sourceofrawdatathat can be manipulated andorganized
to presentinformation in a variety ofways.

As a front end. Web browsers allow the user to
control these views and to retrieve moreunderlying data
directly from the database whenever it is needed. An
example ofthis concept is a Web interface toa database
that holdsbillof material information-a listing ofallthe
subcomponents that comprise a particular product-for
numerous products. By itself. this database is simply
many rows of raw data. The relationships established
within the database. however. allow forseveral different
views ofthe sameinformation. Forinstance. the user
mightdick on a hypertext link that retrieves a listofthe
company's products from the database. Asecond link
might breaka particular product intoits subcomponents,
and a third linkmight list all the products thatshare a
particular subcomponent. All theseviews are relatively
easy tocreate with in a databaseenvironment that was
designed forthese types ofdatamanipulation. To try to
presentthese samecombinations ofviews from static
files, however. would be a tedious task indeed. Combining­
the datamanipulation power ofa database with the infor­
mation presentation power ofthe Web createsan applica­
tion that is both flexible and powerful.

Disadvantage.. Although the Web/database
linkage has several important strengths. it also has a Iew
weaknesses. When the graphical portion ofthe HTML
interface. though powerful. is compared with the func­
tionalities normally available toan industrial-strength GUI
application. it leaves a lot to be desired. especially in its
ability togenerategraphical forms with buttons. text
fields. andselection menus.These features are useful , but
theycannot activate (ordeactivate) portions of the form
basedon inputs from othersections ofthe form. For
example. a developer might want tocreatean application
thatallows the user to querya database ofautomobile
parts fortrucks andcars. Once the user has indicated
that he or she is looking for a specific truckpart. subse­
quentmenuswould show only thoseparts that pertain to
trucks. Although this functionality is frequently needed in
application programming. it is absent inbasic IIT1'.1 I..
Techniques existto circumvent this problem (such as
usingone form toask the "truckvs.car"question and



reloading a newiorm with only truck information). but ii
theyare presented improperly. they can make the applica­
tion bulky and difficult to use.

Another disadvantage ofworking with HD II. is
thai it generates. almost by definition. a stateless applica­
tion. Each page or form that the user loads initiates a new
connection with the Web server. In the caseofa normal
Web server. no information is kept between connections
to track the position, or state. ofthe user. Ofte n. such
information as where the user has alreadybeen within
the Web site and the nature ofhis or her previous input
can be usefulin an application.

An example of this is a program that prompts the
user fo r his or her name at the very first screen. Ina Ira­
ditional program. it is easy to make this information
availableat anypoint in its execution.The user might run
three reports and issue several queries, yet the program
should still be able to recall the name that was typed at
the beginning. With HTML, however, because every
query is a newconnectionwith no maintained state, this
type of manipulation becomes much more tricky, making
it necessary to pass alonganyinformation that might be
needed later in the program. This information is "handed
along" from connection to connection until it is needed.
Modifications beingbuiltintoWeb servers today address
this need, yet the basicpremiseofWeb applications as
stateless is stilla barrier to many typesofprogramming.
As with the previous example, working aroundthis diffi­
culty is possible, but tedious.

Nolist ofWeb disadvantages would be complete
without at least somemention ofits security concerns.
Because the protocols usedwith the Web depend largely
on wide-area networking, such as the Internet, the Web is
subject to most ofthe security concerns that pervade
usage ofthe Internet. Data sent to and from Web clients
is sent "inthe clear." In other words, this information, at
least in the case ofthe Internet, travels across public
wires outside mostcorporations' span ofcontrol and in a
form that is fairly easy to intercept and read. In addition,
the same ubiquitous browsers that are an advantage to
the development ofWeb-based applicationsalso imply
that potentially anyone with a browser can use, or abuse,
the application. Although Web administrators can limit
those who have access to particularapplications in
severaldifferent ways, each method has its problems.

Corporations who are providing \reb applications behind
secure "fi rewalls"have less to worry about in this regard.
but securitycan still be an issue if items such as payroll
or performanceevaluations are involved. Anumber of
approaches can be taken to reduce these security
problems. .

Several emerging standards require encryption
to be used to secure the information provided via Web
servers. Until these standards are more pervasive
throughout the Web community-and are supported by
the majority ofavailable browsers-securitywill continue
to be an issue for application developers.

Future Directions

Although the techniques used to linkdatabases
to Web servers are still in the earlystages ofdeployment,
several newtechnologies appear promising. One ofthese
is a newbreed ofWeb server withthe ability to linkto
databases builtdirectly into it.This allows Web authorsto
add SQLlinkswithin their HTML documents and scripts.
These servers use the same concepts mentioned in this
paper,but their operation is hidden from the user,making
the authoringprocessmucheasier. Even thougha
number of these servers are beingoffered by various
companies, notenoughmomentum exists to drive this
functionality into many ofthe mainstreamWeb server
packages.

Otherentrants in the Web/databasebusiness
also include the database companies themselves. These
companies now realize that manycustomerswantthe
ability to linkthe information within databasesto Web
content. ORACLE, for instance, provides a toolkitconsist­
ing ofseveral different programsthat facilitate Web ac­
cess to their SQL"Net product. Other companies have
taken the conceptone step further by including entire
Web sites within the database itself. These productsoffer
features such as version controland changehistory
tracking, both ofwhich can be useful toolsin a large
Web site.

In the arena of tools, several recent arrivals on
the Web product scene can help developers retrieve infor­
mation from databases. For instance, a number ofsoft­
warelibraries have been developed to allowcommon CGI
access for servers that use Microsoft Windows and
Windows NT.These packages take advantage ofthe
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OOBe interface provided byMicrosoft to help facilitate
the data retrieval. Another exciting product being
developed is a database module for the newest version of
perl, perl5. Thisversion has significant advantages
compared to earlier versions, one ofthe most important
ofwhich is its ability to write third-party modules that can
"plug in" to perl. One proposed module-OBI (Database
Interface, formerly OBperl}-is a type of replacement for
current perl 4.X database extensions such as oraper!and
sybperl. OBI is a common set ofapplication program
interface calls designed to be applicable to anydatabase.
To make this module operate, a developeronly needs the
proper drivers for his or her particulardatabase type.
Allowing common portability notonly acrossversionsof
perl on different platforms, but also with different
databases, will make database-type linkages much more
prevalent andeasy to use.

Conclusion

Combining H'ITP servers with the strengthsofa
database is a natural progression ofWeb technology.
Although this technology is still in its infancy, continual
advances are making sucha combination easier to
achieve. Oneprimary consideration forthis technology is
its impact on traditional application development, espe­
cially in the client/server arena.The advantages inherent
in the Web, and the direction inwhich it is heading, make
it an obvious choice fortool development in the near
future .The Web/database combination has enormous
potential forcreating OSSs. The easewith which HTML
canimplement a data"drill-down"concept, coupled with
the datastorage and retrieval capabilities ofa database,
make it a prime candidate for OSS development. More
importantly, the rapid prototyping capabilities inherentin
HTML supportquick modifications and improvements to
applications built on this technology.
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There are extremely powerful facets ofWeb tech­
nology that have yet to be fully explored. Using database
integration.developers can increase the types ofinforma­
tion thatcan be disseminated and widen the range ofappli­
cations that can be generated. Linking the Web to relation­
aldatabase technology representsanefficient, flexible
meansof storing, retrieving, andpresenting information.
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