XML, Java, and the future of the Web

Table of Contents

1. Introduct ion ................................ ................................ ................................ ......................... 2

2. Background: HTML and SGML ................................ ................................ .......................... 2

3. TheXML effort ................................ ................................ ................................ ................... 3

4. Web applications of XML ................................ ................................ ................................ ... 3

4.1 Databaseint ercha nge: theuniversal hub ................................ ................................ ......... 4

4.2 Distributed processing: giving Java somet hing to do ................................ ...................... 6

4.3 View select ion: lett ing theuser decide ................................ ................................ ........... 8

4.4 Web agents: data that knows about me ................................ ................................ ........... 9

5. Advanced linking and stylesheet mecha nisms ................................ ................................ ...... 9

5.1 Linking ................................ ................................ ................................ .......................... 9

5.2 Stylesheets ................................ ................................ ................................ ................... 10

6. Conclusion ................................ ................................ ................................ ........................ 10

7. Acknowledgements ................................ ................................ ................................ ........... 11

8. Production not e ................................ ................................ ................................ ................. 11

9. Refer ences ................................ ................................ ................................ ......................... 11

Jon Bosak, Sun Microsystems

Last revised 1997.03.10

XML, Java, and the future of the Web

Page 2

1. Introduction

The extraordinary growt h of t heWorld WideWeb has been fueled by theabilit y it gives

authors to easily and cheaply distributeelectronic documents to an int er national audience. As

Web documents havebecome larger and mor ecomplex, however, Web cont ent providers have

begun to experiencethelimitations of a mediumt hat does not providethe ext ensibilit y,

structure, and data checking needed for large-scalecommercial publishing. Theability of Java

applets to embed powerful data manipulation capabilities in Web clients makes even clearer

thelimitations of current met hods for thetransmittal of document data.

To address therequirements of commercial Web publishing and enablethefurther expansion

of Web t echnology int o new doma ins of distribut ed document processing, theWorld Wide

Web Consortiumhas developed an ExtensibleMarkup Language(XML) for applications that

requir efunctionality beyond thecurrent Hypertext Markup Language(HTML). This paper [0]

describes theXML effort and discusses new kinds of Java-based Web applications made

possibleby XML.

2. Background: HTML and SGML

Most documents on theWeb arestored and transmitt ed in HTML. HTML is a simplelanguage

well suit ed for hypert ext, mult imedia, and thedisplay of small and reasonably simple

documents. HTML is based on SGML (Standard Generalized Markup Language, ISO 8879), a

standard systemfor defining and using document for mats.

SGML allows documents to describet heir own grammar -- that is, to specify thetag set used in

thedocument and thestructural relationships that thosetags represent. HTML applications are

applications that hardwir ea small set of tags in conforma ncewith a singleSGML

specification. Freezing a small set of tags allows users to leavethelanguage specification out

of thedocument and ma kes it much easier to build applications, but this easecomes at thecost

of sever ely limit ing HTML in several important respects, chief among which are ext ensibilit y,

structure, and validation.

z Extensibility. HTML does not allow users to specify their own tags or attributes in order to paramet erizeor other wisesema nt ically qualify their data.

z Structure. HTML does not support thespecification of deep structures needed to repr esent databaseschemas or object-orient ed hierarchies.

z Validation. HTML does not support thekind of languagespecification that allows consuming applications to check data for structural validit y on importation.

In contrast to HTML stands gener ic SGML. A generic SGML application is onethat supports

SGML languagespecifications of arbitrary complexit y and makes possiblethequalit ies of ext ensibilit y, structure, and validation missing fromHTML. SGML makes it possiblet o define your own for mats for your own documents, to handlelargeand complex documents, and to ma nagelargeinfor mation repositories. However, full SGML contains many optional features that arenot needed for Web applications and has proven t o ha vea cost/benefit ratio unattractiveto current vendors of Web browsers.

3. The XML effort

TheWorld WideWeb Consortium(W3C) has created an SGML Working Group to build a set of specifications to makeit easy and straightforward to uset hebeneficial features of SGML on theWeb. Seethe W3C SGML Activitypage [1] for thecurrent status of this effort. Thegoal of theW3C SGML activit y is to enablethedelivery of self-describing data structures of arbitrary dept h and complexit y to applications that requiresuch structures.

Thefirst phaseof this effort is thespecification of a simplified subset of SGML specially designed for Web applications. This subset, called XML (ExtensibleMarkup Language), retains thekey SGML advantages of ext ensibilit y, structure, and validation in a languaget hat is designed to bevastly easier to learn, use, and implement than full SGML.

XML differs fromHTML in thr eemajor respects:

1. Infor mation providers can definenew tag and attributena mes at will.

2. Document structures can benest ed to any level of complexity.

3. Any XML document can contain an optional description of its grammar for useby applications that need t o perfor mstructural validation.

XML has been designed for maximumexpressivepower, maximumt eachabilit y, and maximumeaseof implementation. Thelangua geis not backward-compatiblewith existing

HTML documents, but documents confor ming to theW3C HTML 3.2 specification can easily beconverted to XML, as can generic SGML documents and documents generated from databases.

An initial working draft for XML 1.0 [2] has been released for public discussion. A complet e specification that includes met hods for associating hypert ext linking and stylesheet mechanisms with XML documents is scheduled for releaseat theSixth World WideWeb

Confer encein April, 1997.

4. Web applications of XML

Theapplications that will drivet heacceptanceof XML arethosethat cannot beaccomplished within thelimitations of HTML. Theseapplications can bedivided int o four broad categories:

1. Applications that requir etheWeb client to mediat ebetween t wo or morehet erogeneous databases.

2. Applications that attempt to distribut ea significant proportion of theprocessing load from theWeb server to theWeb client.

3. Applications that requir etheWeb client to present differ ent views of thesa medata to differ ent users.

4. Applications in wh ich int elligent Web agents attempt to tailor infor mation discovery to the needs of individual users.

Thealt ernativeto XML for theseapplications is proprietary codeembedded as "script elements" in HTML documents and deliver ed in conjunct ion with proprietary browser plug-ins or Java applets. XML derives froma philosophy that data belongs to its creators and that cont ent providers arebest served by a data for mat that does not bind them to particular script languages, authoring tools, and delivery engines but provides a standardized, vendorindependent, level playing field upon which differ ent authoring and delivery tools may fr eely compet e.

4.1 Database interchange: the universal hub

A paradigmatic exampleof this first category of XML applications is theinfor mation tracking syst emfor a home healt h careagency.

Homehea lth careis a major component of Amer ica’s mult ibillion-dollar medical industry that cont inues to incr easein importanceas thehea lth careburden is shift ed fromhospitals to home caresettings. Infor mation management is critical to this industry in order to meet ther ecordkeeping requirements of thefederal agencies and healt h maint enanceorga nizations that pay for patient care.

Thetypical patient ent ering a home healt h careagency is represent ed to theinfor mation syst em by a largecollection of paper-based hist orical mat erials in thefor mof patient medical hist ories and billing data froma variet y of doct ors, hospitals, pharmacies, and insurancecompanies. The biggest task in gett ing t hepatient int o thesyst emis thema nual entry of this material int o the agency’s database.

Thecoming of theWeb has given themedical infor matics community thehopethat an electronic means can befound to alleviatethis burden. Unfortunately, exist ing Web applications represent funda mentally insufficient models for an adequatesolution. Hospitals havebegun to offer theagencies a solution that goes somet hing likethis:

1. Log int o thehospital’s Web sit e.

2. Become an authorized user.

3. Access thepatient’s medical records using a Web browser.

4. Print out therecords fromt hebrowser.

5. Manually key in thedata fromtheprintouts.

Theknowledgeablereader may smileat this "solution," but in fact this is not a joke; this is an actual proposal froma largeAmer ican hospital known for its early adopt ion of advanced medical infor mation syst ems.

A slightly mor esophist icated version of this "solution" envisions theoperator reading the patient data fromtheWeb browser and keying it dir ect ly into thea gency’s onlinefor ms-based int erfacein a separatewindow inst ead of making a printout first. Theonly differ encebet ween this version and thepr evious oneis that it saves thepaper that would havebeen needed for the printout. It does nothing to address theroot of theproblem. A real solution would look mor e liket his:

1. Log int o thehospital’s Web sit e.

2. Become an authorized user.

3. Access thepatient’s medical records in a Web-based interfacet hat represents therecords for that patient wit h a folder icon.

4. Drag thefolder fromt heWeb application over to theint er nal databaseapplication.

5. Drop it int o thedatabase.

However, this solution is not possiblewit hin t helimitations of HTML, for threereasons.

z TheHTML tag set is too limit ed t o represent or differ ent iatebet ween themult itudeof databasefields in themixtur eof documents ma king up thepatient’s medica l history.

z HTML is incapableof r epresent ing t hevariet y of structures in thosedocuments.

z HTML lacks any mechanismfor checking thedata for structural validit y befor ethe receiving application attempts to import it int o thetarget database.

Onet echnically feasiblewa y to implement sea mless interchangeof patient carerecords is simply to requir eall hospitals and healt h careagencies to usea singlestandard syst emdictated by thegover nment (such an approach has actually been suggest ed). In an environment wher e hospitals aregoing out of business on a daily basis and ma ny hea lth careagencies arein deep financial difficulty, however, a scheme that would requir et hemt o replacet heir exist ing het erogeneous syst ems with a singlenew syst em en masse is hardly practical.

Theother wa y to enableint ercha ngebet ween het erogeneous syst ems is to adopt a single industry-wideint erchangefor mat that serves as thesingleoutput for mat for all exporting syst ems and thesingleinput for mat for all importing syst ems. This is, in fact, thepurposefor which SGML was init ially designed, and XML simply carries on this tradition.

A number of industries, including theaer ospace, automot ive, telecommunications, and comput er softwareindustries, havebeen using hub la nguages to perfor mdata int erchangefor years, and by this timet heprocess is well understood. Typically, themajor players in an industry for ma standards consortiumtasked with defining a Document TypeDefinition, which is theway in which thetag set and grammar of a markup languagearedefined. This DTD can then besent wit h documents that havebeen marked up in theindustry standard languageusing off-the-shelf edit ing tools, and any standard application on ther eceiving end can va lidat eand process them.

TheXML solut ion is syst em-independent, vendor-independent, and proven by over a decade of SGML implementation experience. XML mer ely extends this proven approach to document int erchangeover theWeb. Int er estingly, thesa meda y on which t hefirst XML 1.0 draft was released also saw thefor mal announcement of an SGML initiativewithin HL7, thestandards organization for health careIS vendors, to develop a Health CareMarkup Languagedesigned to solveexactly thekind of problemdescribed in this exa mple.

Previous vertical-industry efforts haveshown that capturing data in a rich markup oft en has benefits beyond t heimmediat erequir ements of data exchange. In a well-designed standardized patient data system, for exa mple, specific infor mation originally gather ed in t hecourseof a routinephysical exa mand tagged <aller gies>, <drug-r eactions>, and so on would instant ly be availableto alert thestaff of an emer gency roomt hat an unconscious patient froma distant cit y was allergic to penicillin. Theability of XML to definetags specific to an area of application is critical to this scenario, becausetheother wiseunqualified word "penicillin" in thethousands of pages of a patient’s entir emedical hist ory could not trigger therecognit ion that thesameword insidean <aller gies> element could trigger.

Thehealt h care exa mpleis relevant not only becauseof thescopeof theproblemand the enor mous sums of money involved but also becauseit is paradigmatic of a very widerangeof futureWeb applications -- any in which Web clients (or Java applications running on t hose clients) are expect ed to mediatethelossless exchangeof complex data between systems that usediffer ent for ms of data representation in a way that can bestandardized across an industry or other int er est group. Somerandomexa mples of such applications are:

z Legal publishing z Thegover nment drug approval process z CollaborativeC AD/CAM efforts z Collaborativecalendar mana gement across differ ent syst ems z Any corporatenet work application that works across databases, especially wher epolicies must beenforced: purchaseorders, expenserequests, etc.

z Exchangeof information bet ween pla yers in any broker-or ganized business: insurance, securities, banking, etc.

4.2 Distributed processing: giving Java something to do

A paradigmatic exampleof this second cat egor y of XML applications is thedata delivery syst emdesigned by thesemiconductor industry.

Each major semiconduct or ma nufacturer maintains several terabyt es of t echnical data on all of theICs that it produces. To enableint erchangeof this data, an industry consortium(t he

Pinnacles Group) was for med several years ago by Int el, National S emiconduct or, Philips,

Texas Instruments, and Hitachi to design an industry-specific SGML markup language. The consortiumfinished that specification in 1995, and its member companies arenow well int o theimplementation phaseof t heprocess.

Onemight think t hat therisein popularity of HTML would causethePinnacles members to reconsider their decision, but in fact thelimitations of HTML haveconvinced t hemt hat their origina l strategy was thecorrect one. Their init ial idea was that therichly paramet erized data stream ma depossibleby theindustry-specific SGML markup would enableint elligent applications not merely to display semiconduct or data sheets as readabledocuments but actually to drivedesign processes. It is now recognized t hat this approach is a perfect fit with theconcept of distributed Java applets, and thevision of thenear futureis onein which engineers can access a manufacturer’s Web sit eand downloa d not only viewabledata on particular int egrated circuits but also a Java applet that allows them to model t hosecircuits in various combinations.

Thesemiconductor application is a good demonstration of theadvantages of XML because:

1. It requires industry-specific markup that cannot beimplement ed wit hin theconfines of t he fixed HTML tag set.

2. It requires that thedata representation beplatform- and vendor-independent so t hat data froma variet y of sources can beused to drivea variety of distribut ed applications (someof which may beprovided by third parties, generating a subindustry of providers of tools that can work with thestandardized data stream).

3. Its utilit y rests ultimat ely in thefact that a computation-int ensiveprocess (modeling circuits for hours at a time) that would other wiseentail an enormous, ext ended r esourcehit on the server has been changed into a brief int eraction with t heser ver followed by an ext ended int eraction wit h theuser’s own Web client. This aspect has been summed up in theslogan

"XML gives Java something to do. "

Not ethat validation, whilesometimes important, does not alwa ys play thecrucial rolein this category of applications that it does in applications wheredata must bechecked for structural int egrity befor e ent er ing a database. To ma keprocessing as efficient as possible, XML has been designed so that validation is opt ional in applications wher eit is not needed.

As wit h thehealt h-care exa mple, thesemiconduct or application is notablenot mer ely for the sheer sizeof themarket it repr esents but also becauseit is paradigmatic of an enor mous range of futureJava-based Web applications -- virtually any application in which standardized data is expect ed to bemanipulat ed in int erest ing ways on theclient. Perhaps themost obvious exa mples of such applications arethefollowing:

z Design applications wher ethedesigner would other wiseuseserver cycles to consider various alt ernatives: electronics, engineer ing, archit ectur e, menu pla nning, etc.

z Scheduling applications wherea customer would ot herwiseuseserver cycles to ent ertain various possibilities: airlines, trains, buses, and subways; restaurants, movies, plays, and concerts. This is what Easy Sabreand Ticketron will look likea few years fromnow as the economies of distributed Java-based processing becomeevident.

z Commer cia l applications that allow consumers to explorealt ernatives by supplying differ ent shopping crit eria: real estate, automobiles, appliances, etc.

z Theentir espectrumof educational applications, a small subset of which aretheones wecall

"onlinehelp".

z Theentir espectrumof customer-support applications, ranging fromlawn-mower ma int enancet hrough technical support for comput ers.

A harbinger of applications to come in thelast category is theS olut ion ExchangeStandard, an

SGML markup languageannounced last Juneby a consortiumof over 60 hardware, software, and communications companies to facilitatethe exchangeof t echnical support infor mation among vendors, systemint egrators, and corporatehelp desks. In thewords of the announcement :

The standard has been designed to be flexible. It is independent of anyplatform, vendor or application, so it can be used to exchange solution information without regard to the system it is coming from or going to. [...] Additionally, the standard has been designed to have a long lifetime.

SGML offers room for growth and extensibility, so the standard can easilyaccommodate rapidly changing support environments.

Such applications, which t heXML subset is specifically designed to addr ess, will grow in importanceas consumers comet o expect int eroperability a mong their data-ma nipulating applets and infor mation providers confront therealities of trying to support computationint ensivetasks directly on their Web servers.

4.3 View selection: letting the userdecide

A third variet y of XML applications arethosein which users ma y wish to switch between differ ent views of thedata wit hout requiring that thedata bedownloaded again in a differ ent for mfromt heWeb server.

One early application in this category will bedyna mic tables of cont ents. It is possiblenow, using Web servers built on object-orient ed databases, to present theuser wit h a tableof cont ents into a largecollect ion of data that can be expanded wit h a mouseclick to "open up" a portion of theTOC and revea l moredetailed levels of thedocument structure. Dyna mic TOCs of this kind can begenerated at run timedir ect ly fromthe hierarchical structureof the document. Unfortunately, theWeb latency built int o ever y expansion or contraction of the

TOC makes this process sluggish in many user environments. A much bett er solution is to downloa d theentir estructured TOC to theclient rather than just individual server-generated views of theTOC. Then theuser can expand, contract, and moveabout in t heTOC supported by a much faster process running dir ect ly on theclient.

A gr oup at Sun actually implement ed a formof this solution as part of a Java-based HTML help browser, but thelimitations of HTML requir ed t hetea mto come up with a coupleof clever wor karounds. In this application, a TOC was constructed by hand (thelack of structure in ordinary HTML makes it impossibleto reliably generatea TOC direct ly fromthedocument) using nonstandard tags invent ed for thepurpose, and then t heTOC piecewas wrapped in a comment within an HTML pageto hidet henonstandard markup fromWeb browsers. A Java applet downloaded with theHTML document int erpreted thehidden markup and provided the client-based TOC behavior.

In practice, this application worked ver y well and testified bot h to theingenuit y of its designers and to thevalidity of thebasic concept. But in an XML envir onment, neit her themanual creation of theTOC nor its concealment would ha vebeen necessary. Inst ead, standard XML edit ors would havebeen used to cr eatestructured cont ent fromwhich a structured TOC could begenerated at run timeand downloa ded to browsers that would automatically createand display theTOC using eit her a downloaded Java applet or a standard set of JavaHelp class libraries.

Theabilit y to captureand transmit sema ntic and structural data madepossibleby XML gr eatly expands therangeof possibilit ies for client-sidemanipulation of theway data appears to the user. For exa mple:

z A t echnical manual that covers both t heSparc and x86 versions of theS olaris operating syst emcan bemadet o appear likea ma nual for Sparc only, or a manual for x86 only, just by clicking a prefer ences switch.

z An installation sheet that carries warnings in multiplela nguages can bemadeto show just theones in thelangua geselect ed by theuser.

z A document containing ma ny annotations can beswitched froma modethat shows only the text, to a modethat shows only t heannotations, to a mode that shows both, just by making a menu selection.

z A phonebook sorted by last namecan instant ly bechanged int o a phonebook sorted by first na me.

This list only hints at thepossibleuses that creativeWeb designers will find for richly structured data deliver ed in a standardized wa y to Web clients.

4.4 Web agents: data that knows about me

A futuredoma in for XML applications will arisewhen int elligent Web agents begin t o make larger demands for structured data than can easily beconveyed by HTML. Perhaps the earliest applications in this category will bethosein which user prefer ences must berepr esent ed in a standard way to mass media providers. Thekey requirements for such applications ha vebeen summed up by Matthew Fuchs of Disney Ima gineer ing: "Infor mation needs to know about itself, and infor mation needs to know about me. "

Consider a personalized TV guidefor thefabled 500-channel cableTV syst em. A personalized

TV guidethat works across theent irespectrumof possibleproviders requir es not only t hat the user’s prefer ences and ot her characteristics (educational level, int erest, profession, age, visual acuity) bespecified in a standard, vendor-independent ma nner -- obviously a job for an industry-standard markup system-- but also that theprograms themselves bedescribed in a way that allows agents to int elligently select theones most likely to beof int erest to theuser.

This second requirement can bemet only by a standardized syst em that uses ma ny specialized tags to convey specific attributes of a particular programoffering (subject categor y, audience category, leading actors, lengt h, datemade, crit ical rating, specialized cont ent, language, etc.).

Exactly thesa merequirements would apply to customized newspapers and many other applications in which infor mation selection is tailor ed to theindvidual user.

Whilesuch applications still lieover thehorizon, it is obvious that they will play an incr easingly important rolein our lives and that their implementation will requireXML-like data in order to function int eroperably and ther eby allow int elligent Web agents to compet e effectively in an open market.

5. Advanced linking and stylesheet mechanisms

OutsideXML as such, but an int egral part of theW3C SGML effort, arepowerful linking and stylesheet mecha nisms that go beyond current HTML-based met hods just as XML goes beyond HTML.

5.1 Linking

Despit eits na meand all of thepublicit y that has surrounded HTML, this so-called "hypert ext markup langua ge" actually implements just a tiny amount of thefunct ionality that has historica lly been associated wit h theconcept of hypert ext systems. Only thesimplest for mof linking is supported -- unidirectional links to hardcoded locations. This is a far cry fromthe syst ems that wer ebuilt and proven during the1970s and 1980s.

In a truehypert ext systemof thekind envisioned for theXML effort, therewill be standardized syntax for all of t heclassic hypertext linking mechanisms:

z Location-independent na ming z Bidir ectional links z Links that can bespecified and managed outsideof documents to which they apply z N-ary hyperlinks (e.g., rings, mult iplewindows) z Aggr egat elinks (mult iplesources) z Transclusion (thelink target document appears to bepart of thelink sourcedocument) z Attributes on links (link types)

Thefirst draft of a specification for basic standardized hypert ext mechanisms to beused in conjunct ion with XML is scheduled for releaseat theSixth World WideWeb Confer encein

April, 1997.

5.2 Stylesheets

Thecurrent CSS (cascading stylesheets) effort provides a stylemechanismwell suit ed to the relatively low-level dema nds of HTML but incapableof supporting thegreatly expanded range of rendering t echniques madepossibleby ext ensiblestructured markup. Thecount erpart to

XML is a stylesheet progra mming languaget hat is:

z Freely ext ensibleso that stylesheet designers can define an unlimit ed number of treat ments for an unlimit ed variet y of tags.

z Turing-complet eso that stylesheet designers can arbitrarily ext end theava ilableprocedures.

z Based on a standard syntax to minimizet helearning curve.

z Ableto address theent iretreestructureof an XML document in structural terms, so that cont ext relationships bet ween elements in a document can be expressed to any level of complexity.

z Complet ely int ernationalized so t hat left-t o-right, right-to-l eft, and top-t o-bottomscripts can all bedealt wit h, even if mixed in a singledocument.

z Provided with a sophisticated rendering model that allows thespecification of professional pagelayout features such as multiplecolumn sets, rotated text areas, and float zones.

z Defined in a way that allows partial rendering in order to enableefficient delivery of documents over theWeb.

Such a languagealrea dy exists in a new int ernational standard called t heDocument Style

Sema ntics and Specification Language(DSSSL, ISO/IEC 10179). Published in April, 1996,

DSSSL is thestylesheet la nguageof thefuturefor XML documents. An initial specification of a DSSSL subset [3] for usewith XML applications has already been published. This specification will befurther developed as part of theXML activit y.

6. Conclusion

HTML functions well as a markup for thepublication of simpledocuments and as a transportation envelopefor downloadablescripts. However, theneed t o support themuch gr eater infor mation requirements of standardized Java applications will necessitatethe development of a standard, ext ensible, structured languageand similarly expanded linking and stylesheet mecha nisms. TheW3C SGML effort is actively developing a set of specifications that will allow theseobject ives to bemet wit hin an open standards environment.

7. Acknow ledgements

Theauthor would liketo thank his collea gues in theDavenport Group for early contributions to thebeginnings of this document. The exa mpleapplications were clarified and expanded with t hehelp of participants in theworkshop "Int ernet Applications of SGML and DSSSL" held at theGCA Infor mation and Technology Week in Seattleon August 23, 1996. Special thanks aredueto TimBray, Kurt Conrad, SteveDeRose, Matt Fuchs, and Murray Maloney for their outstanding contributions to theworkshop.

8. Production note

This paper was written in HTML 3.2 and for matted by the Jade DSSSL engine [4] for printout. Thesect ion numbers, headers, foot ers, and Tableof Cont ents seen in theprint ed version arenot part of the HTML source [5] but wer egenerated automatically as specified by a DSSSL stylesheet [6].

9. References

[0] http://sunsit e.unc. edu/pub/sun-info/standards/xml/ why/xmlapps.ps.zip

[1] http://www. w3.or g/pub/WWW/MarkUp/SGML/Activit y

[2] http://www. w3.or g/pub/WWW/TR/WD-xml-961114.ht ml

[3] http://sunsit e.unc. edu/pub/sun-info/standards/dsssl/dssslo/ dssslo. ht m

[4] http://www. jclark.com/ja de/

[5] http://sunsit e.unc. edu/pub/sun-info/standards/xml/ why/xmlapps.ht m

[6] http://sunsit e.unc. edu/pub/sun-info/standards/dsssl/stylesheets/ht ml32/ ht ml32hc. dsl