Editor’s Draft 26 September 2003

This version:

http://www.w3.org/2001/tag/2003/webarch-20030926/ Latest editor’s draft:

http://www.w3.org/2001/tag/webarch/ Previous version:

http://www.w3.org/2001/tag/2003/webarch-20030918/ Latest version:

http://www.w3.org/TR/webarch/

Editor:

Ian Jacobs, W3C Authors:

See acknowledgments.

Copyright W3C (MIT, ERCIM, Keio liabilitytrademark document use software licensing with ourpublic and Member

Abstract

W3C technical at http://www.w3.org/TR/.

This document has been developed by W3C’s (TAG) (charter mailing listwww-tag@w3.org (archive).

A complete

issues expected to disappear from future drafts.

The TAG has published a number offindings

attention to known weaknesses in those specifications.

related to this document is available on the Web.

Table of Contents

1. Introduction

(Note 13 context.)

RFC3023 is updated. (Note 14 context.)

9. Acknowledgments

mailing list, www-tag (archive).

3. Interaction

4.8. Hyperlinks

5. Glossary

6. Index 7. References

9. Acknowledgments

listed here for convenience.

Identification and Resources

Use URIs Compare URI characters URI Opacity New URI schemes

Safe retrieval URI persistence URI ambiguity Interaction

Don’t guess metadata Understand REST Representations and Formats

Media type registration

Error recovery

Identify features that peek Format extensibility Format compatibility

Link mechanisms Web linking URI genericity Use Namespaces QName caution Namespace documents XML and text/*

1. Introduction

The World Wide Web (WWW resources identifiers called URIs. A behavior ofWeb agents

user agents person).

information: ’http://weather.example.com/oaxaca

"http://weather.example.com/oaxaca

URI scheme.

the retrieval action, providing information in a response.

to other information via additional URI references1 these links to initiate new retrieval request actions.

Story

XLink10

" ", S. DeRose, E. Maler, D.

http://www.w3.org/TR/2001/REC-xlink-20010627/. XML10

" ", T. Bray, J. Paoli,

http://www.w3.org/TR/2000/REC-xml-20001006. XMLNS " http://www.w3.org/TR/1999/REC-xml-names-19990114/.

XPTRFR " http://www.w3.org/TR/2003/REC-xptr-framework-20030325/.

8. End Notes

Section 4.1 of [URI] defines a URI reference URI reference (e.g., "../file#id"). (Note 1 context.) URI scheme, with

context.)

URI. ( )

(the means used to name it). ( ) in [Eng90]. ( ) " " for

design. (Note 6 context.) ) validity constraints, or other constraints. (Note 8 context.) Note 9 context.)

identify. (Note 10 context.) Note 11 context.)

type." (Note 12 context.)

http://www.w3.org/TR/2002/REC-P3P-20020416/. RDDL

" ", J. Borden, T. Bray,

http://www.tbray.org/tag/rddl/rddl3.html. RDF10

" ",

http://www.w3.org/TR/1999/REC-rdf-syntax-19990222/. REST " http://www.ics.uci.edu/~fielding/pubs/dissertation/rest_arch_style.htm.

RFC2141

IETF " http://www.ietf.org/rfc/rfc2141.txt.

RFC2718

IETF " ", L. Masinter, H. Alvestrand, D.

http://www.ietf.org/rfc/rfc2718.txt. RFC3023

IETF " ", M. Murata, S. St. Laurent, D. Kohn,

RFC3236

IETF " ", M. Baker, P.

RFC3401

IETF "

http://www.rfc-editor.org/rfc/rfc3401.txt SOAP12 " http://www.w3.org/TR/2003/REC-soap12-part1-20030624/.

SVG10 " UNICODE

See the for information about the latest

UniqueDNS " http://www.icann.org/correspondence/iab-tech-comment-27sept99.htm.

XHTML10 " http://www.w3.org/TR/2002/REC-xhtml1-20020801/.

Identification resource (URI_{http://weather.example.com/oaxaca} ". Interaction messages ; these

2

3 to

Representation representations

rendering the SVG images.

resource, and representation.

Editor’s note

1.1.

architecture.

1.1.1. Audience of this Document

The intended audience for this document includes:

specifications in W3C.

the Web.

products.

accordance with RFC 2119 [RFC2119].

Readers will benefit from familiarity with theRequests for Comments RFC) series from theIETF document.

1.1.2.

section on Architectural Specifications

value of illustrative examples.TAG findings and examples.

[REST].

2. Identification and Resources

(URI): Generic Syntax" [URI

name) resources.4 http://www.w3.org/TR/1999/WAI-WEBCONTENT-19990505/. WSA D. Booth, M. Champion, C. Ferris, F. McCabe,

http://www.w3.org/TR/2003/WD-ws-arch-20030514/. Thelatest version of XAG " ", D. Dardailler, S. Palmer, C. McCathieNevile,

http://www.w3.org/TR/2002/WD-xag-20021003. Thelatest version is

7.3. Non-Normative References

Cool " http://www.w3.org/Provider/Style/URI.

DAMLOIL " http://www.w3.org/TR/2001/NOTE-daml+oil-reference-20011218.

EXTLANG " http://www.w3.org/TR/1998/NOTE-webarch-extlang-19980210.

Eng90

" ",

references define various URI schemes. IETFXML

IETF " ," S. Hollenbeck, M.

document is no longer available, refer to the . IRI IETF "

no longer available, refer to the home page for Resource Identifiers (IRIs)’.

OWL10

" ", M. Dean, D.

P3P10

" ", M.

URI draft-fielding-uri-rfc2396bis-03 is expected to obsolete , which is

draft-fielding-uri-rfc2396bis-03. RFC2616

IETF " ", J. Gettys, J.

Available at http://www.ietf.org/rfc/rfc2616.txt. RFC2717

IETF " ", R. Petke, I. King,

7.2. Architectural Specifications

ATAG10

http://www.w3.org/TR/2000/REC-ATAG10-20000203/. CHARMOD

http://www.w3.org/TR/2002/WD-charmod-20020430/. Thelatest version available at http://www.w3.org/TR/charmod/.

DIPRINCIPLES

The is available at http://www.w3.org/TR/di-princ/. Fielding "

http://www.ics.uci.edu/~fielding/pubs/webarch_icse2000.pdf. RFC1958

IETF " ", B. Carpenter, June QA

http://www.w3.org/TR/2003/WD-qaframe-spec-20030210/. The

UAAG10

http://www.w3.org/TR/2002/REC-UAAG10-20021217/. WCAG10 architecture.

When a representation link

resources (the "network effect").

operations on it.

5

may be assigned more than one URI.

were not predicted.6

Editor’s note

httpRange-14

2.1. Comparing Identifiers

section 6 of [URI comparison.

Principle:

Good practice:

URI].

URI] for more information

problems that result.

                                        http://weather.example.com/Oaxaca"
http://weather.example.com/oaxaca

case-insensitive.

"http://weather.example.com/Oaxaca http://weather.example.com/oaxaca" to

following specifications.

directions for .

2.2.

URI opacity.

authority.

The example URI used in thetravel scenario http://weather.example.com/oaxaca")

by the URI "http://vjc.example.com/315 "http://weather.example.com/vancouver album."

Good practice:

Uniform Resource Identifier (URI) Web agent access method backwards compatibility data format extensible format format specification forwards compatibility fragment identifier link message message metadata namespace document representation representation data

resource resource metadata safe interaction secondary resource unsafe interaction user agent xml-based

7. References

7.1.

Editor’s note clarification.

IANASchemes

IANA’s http://www.iana.org/assignments/uri-schemes.

references define various URI schemes. MEDIATYPEREG

IANA’s http://www.iana.org/assignments/media-types/index.html.

RFC2045

IETF " ", N. Freed, N. Borenstein, November

RFC2046

IETF " Media Types http://www.ietf.org/rfc/rfc2046.txt.

RFC2119

IETF " Levels http://www.ietf.org/rfc/rfc2119.txt.

information optimized for machines.

5. Glossary

Glossary not yet completed.

5.1. Principles, Constraints, etc.

Editor’s note

categories clearly indicate their primary audience.

Constraint

*

Principle

Property

6. Index

URI ambiguity URI opacity URI persistence URI reference to identify a mailbox.

section on .

Editor’s note: See TAG issue metadataInURI-31 Metadata in URIs

See TAG issue siteData-26

2.3.

In the URI "http://weather.example.com/

can dereference the URI.

that pre-date the Web:

mailto URIs identify7 Internet mailboxes:

mailto:nobody@example.org

ftp://example.org/aDirectory/aFile

news URIs identify USENET newsgroups:

news:comp.infosystems.www

tel URIs identify terminals on the telephone network:

tel:+1-816-555-1212

schemes include:

http URIs:

http://www.example.org/something?with=arg1;and=arg2

ldap URIs:

ldap://ldap.example.org/c=GB?objectClass?one

URNs:

urn:oasis:SAML:1.0

IANA) maintains a registry [IANASchemes

defined in [RFC2616 [RFC2717].

and their relation to resources.

Consider our

"weather://travel.example.com/oaxaca

than the introduction of a new URI scheme.

Someone else may be using the scheme for other purposes.

2.4.

"http://weather.example.com/oaxaca "http://weather.example.com/oaxaca#tom

Story

Good practice: New URI schemes

Editor’s note: W3C’sXML Core Working Group fragment identifier semantics.

TAG issuefragmentInXML-28

TAG issuexmlIDSemantics-32

finding" addressed in the absence of a DTD?".

4.9.6. Media Types for XML

application/xml and text/xml

Types with a+xml image/svg+xml.

text/*

not well-formed.

text/ are

required, unless the charset

practice to omit thecharset

text/

practice.

text/ SHOULD NOT be

4.10.

4.10.1.

The Resource Directory Description Language [RDDL] is a proposal under

Good practice: text/* information.

Issue: namespaceDocument-8

Issue: abstractComponentRefs-37 namespace names and frag ids

4.9.5.

Suppose that the URI "http://example.com/oaxaca

"http://example.org/oaxaca#weather"?

The URI specification [URI good practice note on

[XPTRFR

application/xml, there are

14 has the suffix+xml RFC3023

                                      #abc, when referring to XML data,

<section name="foo"> section element have the ID "foo"? One

Finding the IDs in a document requires additional processing.

Note: This processing is not

xs:ID.

PSVI ID.

2.4.1.

The secondary resource precisely:

If URI "U" identifies primary resource "R", and a representation of "R" is in the data format "F", and

fragment identifier "fragid" is "U#fragid".

representations retrieval

[RFC2616

2.4.2.

http://weather.example.com/oaxaca". They

image format she usually prefers.

http://weather.example.com/oaxaca/map#zicatela

intends to go surfing.

Story undefined) are inconsistent with those of SVG.

"http://weather.example.com/oaxaca/map#zicatela

See related TAG issues httpRange-14 RDFinXHTML-35 abstractComponentRefs-37.

2.5. Using a URI to Access a Resource

may take many forms, includingretrieving a representation

access methods " POST." relation to URI addressability.

Some URI schemes (e.g., the URN scheme [RFC 2141]) do not define

See related TAG issue metadataInURI-31

2.5.1. Retrieving a Representation

representation not

Good practice:

See the TAG finding" " for more rdfmsQnameUriMapping-6 qnameAsId-18.

4.9.4. Namespace Documents

namespace document .

13

about the namespace. A person might want to:

understand its purpose, learn how to use the markup vocabulary in the namespace, find out who controls it,

material.

information to processors includes:

schemas, to use for validation, style sheets, to use for presentation, ontologies, to use for making inferences, or any number of other application-specific details.

See the section on future work regardingnamespace document formats

Story

Good practice:

difficult, perhaps impractical in some cases.

The type

type
                       frame attribute on an

element other than an HTML table.

significance.

4.9.3. Hyperlinks in XML

contains.

TAG issue: What is the scope of using XLink?xlinkScope-23.

documents.

Good practice:

Good practice: interaction with the resource.8

of those resources.

"http://weather.example.com/oaxaca a element of an SVG

The SVG 1.0 Recommendation [SVG10], which imports the link semantics XLink10_a link involves retrieving a representation of

href

The attributexlink:href XLink10

The URI specification [URI

mapping in [IANASchemes HTTP/1.1 specification (RFC 2616 [RFC2616], section 3.2.2).

[RFC2616 RFC2616]), 9

specifications.

Internet Media Type in the [MEDIATYPEREG] registry.

http://example.com/page.html" are

PNG or any other format for that URI.

Good practice: Available representations

2.5.2. Safe Interaction

safe interaction

more than queries. These unsafe interactions

list, or modifying a database.

following a link.

"http://example.com/oaxaca/newsLetter

finding"

2.6. URI Persistence and Ambiguity

consistently.

Service breakdowns include:

No service available (i.e., dereferencing fails).

representations arbitrarily.

square and the other a circle.

Good practice:

Principle:

well.

[IETFXML]. [XAG] for help designing XML formats

4.9.1.

constraints that would suggest the use of XML include:

Explicit representation of a hierarchical structure.

confusion over coding options unlikely.

errors. A high proportion of human-readable textual content.

4.9.2. XML Namespaces

consist of elements defined in differentXML-based formats XHTML, SVG, and MathML.

XMLNS] provides

any context.

Story achieve immutability.

See also TAG issues Issue formattingProperties-19 contentPresentation-26.

4.8. Hyperlinks

                                                                         <a
href="#foo"> foo and <a name="foo"> foo are partly

today.

fragment identifiers).

See also the section on hyperlinks in XML.

4.9. XML-Based Data Formats

Many representations contain data which isXML-based the syntax rules defined in the XML specification[XML10]. This section discusses

[IETFXML]

Good practice:

Good practice:

Good practice:

URI persistence

thing.

Avoid URI ambiguity.

mailto:joe@example.com

identifies a mailbox, not a person.

The statement "’http://www.example.com/moby

Gutenberg project’s .

HTTP [RFC2616

format is introduced.

For more discussion about URI persistence, refer to [Cool].10

2.7.

Good practice:

resource.

" ."

2.8. Future Directions for Identifiers

2.8.1. Internationalized Identifiers

beyond those allowed by [URI issue. See TAG issue IRIEverywhere-27 area.

2.8.2.

Emerging Semantic Web technologies, including "DAML+OIL" [DAMLOIL] and OWL10

equivalentTo FunctionalProperty

2.8.3.

Story intended as a final form

TAG issuexmlProfiles-29

TAG issuemixedUIXMLNamespace-33 XML namespaces

TAG issuexmlFunctions-34

TAG issueRDFinXHTML-35 XHTML

4.7.

Replacement text from C. Lilley expected.

4.7.1. Final-form and Re-usable Data Formats

characteristic.

M is compatible with N and M predates N.

M is compatible with N and N predates M.

specifications may require different compatibility behavior.

version of the format.

SOAP12

mustUnderstand attribute in .

Languages" [EXTLANG].

4.6. Composition of Data Formats

sophisticated.

image.

always obvious.

Good practice:

Good practice: Compatibility behavior

DDDS) ([RFC3401] and related

resolution of any type of URI, in particular URNs.

2.8.4. Non-hierarchical Administration

3. Interaction

11, etc.). Amessage consisting ofrepresentation data

Resource metadata

: Metadata about the representation data (e.g.,

Media Type12 (defined in RFC 2046 [RFC2046

Note:

and the Semantic Web.

3.1.

"http://weather.example.com/oaxaca

<a

. Nadia’s browser

Story scheme

image/jpeg, reads the sequence

safe interaction

resource named by a URI.

3.2.

" handling of MIME headers" rdfURIMeaning-39.

In ourtravel scenario

factors, including:

Story data formats (the "View Source" effect).

TAG issuebinaryXML-30

4.5. Extensibility and Versioning

Editor’s note

A format isextensible

format.

format:

Compatible formats

Good practice:

face of error conditions.

See the TAG finding" error reporting. See also TAG issueerrorHandling-20.

4.3. Information Hiding

4.4.

characters. HTML, Internet e-mail, and allXML-based formats

repertoire [UNICODE].

Good practice:

Good practice: Specify error handling requests at all;

"http://weather.example.com/oaxaca";

3.2.1.

include:

preferences.

See the TAG finding" for more in-depth

assignment of representation metadata.

Principle: Authoritative server metadata appropriate for each representation.

3.3.

statelessness clear assignment of roles to parties uniform address space limited, uniform set of verbs

3.4. Moved here from other sections temporarily

agent. Relation of server to resource owner.

4. Representations and Formats

The representation

Representation data data formats format specification fragment identifiers.

accessibility, internationalization, etc. The section onarchitectural specifications

Good practice:

Principle: 4.1.

not to imply

designers’ intentions.

resource.

Media Type (see the [MEDIATYPEREG] registry).

See TAG finding" information.

fragment identifiers.

4.2. Error Handling

consent of the user are not acting on the user’s behalf.

Silent recovery from error is harmful.

Good practice:

Good practice: Media type registration

Good practice:

Principle: Error recovery