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Abst ract
Thi s docunent specifies a set of nethods, headers, and properties
composi ng Web Di stributed Authoring and Versi oni ng (WbDAV) SEARCH,

an application of the HITP/1.1 protocol to efficiently search for DAV
resources based upon a set of client-supplied criteria.
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I nt roducti on

1.

DASL

Thi s docunent defines Web Distributed Authoring and Versioni ng
(WebDAV) SEARCH, an application of HTTP/ 1.1 forming a |ightweight
search protocol to transport queries and result sets that allows
clients to make use of server-side search facilities. It is based on
earlier work done in the | ETF DASL Wrking G oup (see Section 10)

I'n

this specification, the terns "WbDAV SEARCH' and "DASL" are used

i nt erchangeabl y.

DASL m nim zes the conplexity of clients so as to facilitate
wi despread depl oyment of applications capable of utilizing the DASL
search mechani sms.

DASL consists of:

0

2

the SEARCH net hod and the request/response formats defined for it
(Section 2),

feature discovery through the "DASL" response header and the
optional DAV: supported-gramar-set property (Section 3),

optional gramrar schema di scovery (Section 4), and
one nmandatory granmar: DAV: basi csearch (Section 5).

Rel ati onship to DAV

DASL relies on the resource and property nodel defined by [ RFC4918].
DASL does not alter this nodel. Instead, DASL allows clients to
access DAV-nodel ed resources through server-side search
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1.3. Ter ns

Thi s docunent uses the terns defined in [ RFC2616], [ RFC4918],
[ RFC3253], and in this section.

Criteria

An expressi on agai nst which each resource in the search scope is
eval uat ed.

Query
A query is a conbination of a search scope, search criteria,
result record definition, sort specification, and a search
nmodi fier.

Query G anmmar
A set of definitions of XML el enments, attributes, and constraints
on their relations and values that defines a set of queries and
the intended semantics.

Query Schenma

A listing, for any given grammar and scope, of the properties and
operators that may be used in a query with that granmmar and scope.

Resul t

Aresult is aresult set, optionally augnented with other
i nformati on describing the search as a whol e.

Result Record

A description of a resource. A result record is a set of
properties, and possibly other descriptive information.

Result Record Definition

A specification of the set of properties to be returned in the
result record

Result Set

A set of records, one for each resource for which the search
criteria evaluated to True.

Reschke, et al. St andards Track [ Page 5]
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1.

4.

Scope

A set of resources to be searched
Search Arbiter

A resource that supports the SEARCH net hod.
Search Modifier

An instruction that governs the execution of the query but is not
part of the search scope, result record definition, the search
criteria, or the sort specification. An exanple of a search

modi fier is one that controls how much tine the server can spend
on the query before giving a response.

Sort Specification

A specification of an ordering on the result records in the result
set.

Not at i onal Conventi ons

Thi s specification uses the Augment ed Backus- Naur Form ( ABNF)
notati on of [ RFC5234], unless explicitly stated otherw se.

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].

Thi s docunent uses XML DTD fragnments ([ XM.], Section 3.2) as a purely
not ati onal convention. WDbDAV request and response bodi es cannot be
validated by a DID due to the specific extensibility rules defined in
Section 17 of [RFC4918] and due to the fact that all XM elenents
defined by this specification use the XM. nanespace nanme "DAV:". In
particul ar:

1. elenment names use the "DAV:" namespace,

2. elenent ordering is irrelevant unless explicitly stated,

3. extension elenents (elenents not already defined as valid child
el ements) may be added anywhere, except when explicitly stated
ot herw se,

4. extension attributes (attributes not already defined as valid for

this elenent) may be added anywhere, except when explicitly
st at ed ot herw se.

Reschke, et al. St andards Track [ Page 6]



RFC 5323 VWebDAV SEARCH Novenber 2008

When an XM. el erent type in the "DAV:" nanmespace is referenced in
this document outside of the context of an XML fragment, the string
"DAV:" will be prefixed to the el enment type.

Simlarly, when an XM. el enment type in the nanespace
"http://ww. w3. org/ 2001/ XM_.Schema" is referenced in this docunent
outside of the context of an XM. fragnent, the string "xs:" will be
prefixed to the el ement type.

Thi s docunent inherits, and sonetinmes extends, DID productions from
Section 14 of [RFC4918].

1.5. Note on Usage of ’'DAV:’ XM Nanespace

Thi s specification defines elenents, properties, and condition nanes
in the XML nanmespace "DAV:". |In general, only specifications

aut hored by | ETF working groups are supposed to do this. In this
case an exception was nade, because WebDAV SEARCH started its life in
the | ETF DASL working group (<http://ww. webdav. org/dasl/>, and at
the tinme the working group closed down there was al ready significant
depl oynent of this specification.

1.6. An Overview of DASL at Work
One can express the basic usage of DASL in the follow ng steps:
o The client constructs a query using the DAV: basi csearch grammar.
0 The client invokes the SEARCH nmet hod on a resource that wll
performthe search (the search arbiter) and includes a text/xm or
application/xm request entity that contains the query.
0 The search arbiter performs the query.
0 The search arbiter sends the results of the query back to the
client in the response. The server MJST send an entity that
mat ches the WebDAV nultistatus format ([ RFC4918], Section 13).
2. The SEARCH Met hod
2.1. Overview
The client invokes the SEARCH nethod to initiate a server-side
search. The body of the request defines the query. The server MJST

emt an entity matching the WebDAV nultistatus format ([RFC4918],
Section 13).
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2

2

2

The SEARCH net hod plays the role of transport mechani smfor the query
and the result set. It does not define the semantics of the query.
The type of the query defines the semantics.

SEARCH is a safe nethod; it does not have any significance other than
executing a query and returning a query result (see [RFC2616],
Section 9.1.1).

2. The Request

The client invokes the SEARCH net hod on the resource named by the
Request - URI .

2.1. The Request-URI

The Request-URI identifies the search arbiter. Any HTTP resource nmay
function as search arbiter. It is not a newtype of resource (in the
sense of DAV:resourcetype as defined in [ RFC4918], Section 15.9), nor
does it have to be a WbDAV-conpliant resource

The SEARCH net hod defines no relationship between the arbiter and the
scope of the search; rather, the particular query grammar used in the
query defines the relationship. For exanple, a query grammar nay
force the Request-URI to correspond exactly to the search scope.

2.2. The Request Body

The server MJUST process a text/xm or application/xm request body,
and MAY process request bodies in other formats. See [RFC3023] for
gui dance on packaging XM. in requests.

Mar shal | i ng:

If a request body with content type text/xm or application/xm is
included, it MJST be either a DAV: searchrequest or a DAV: query-
schema-di scovery XML elenment. |Its single child elenent identifies
the query gramar.

For DAV: searchrequest, the definition of search criteria, the
result record, and any other details needed to performthe search
depend on the individual search granmar.

For DAV: query-schena-di scovery, the semantics is defined in
Section 4.

Reschke, et al. St andards Track [ Page 8]
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2. 3.

2. 3.

Res

Precondi ti ons:

(DAV: sear ch- granmar - di scovery-supported): when an XM request body
is present and has a DAV: query-schema-di scovery docunent el enment,
the server MUST support the query schema di scovery mechani sm
described in Section 4.

(DAV: sear ch- granmar - supported): when an XM request body is
present, the search grammar identified by the docunent el enment’s
child el enent nust be a supported search granmar.

(DAV: search-nmul ti pl e-scope-supported): if the SEARCH request
specified multiple scopes, the server MJIST support this optiona
feature.

(DAV: sear ch-scope-valid): the supplied search scope nust be valid.
There can be various reasons for a search scope to be invalid,

i ncl udi ng unsupported URI schenes and communi cati on probl ens.
Servers MAY add [ RFC4918] conpliant DAV:response el ements as
content to the condition element indicating the precise reason for
the failure.

The Successful 207 (Multistatus) Response

If the server returns 207 (Miltistatus), then the search proceeded
successfully, and the response MJST use the WebDAV nul tistatus fornmat
([ RFC4918], Section 13). The results of this nethod SHOULD NOT be
cached.

There MUST be one DAV:response for each resource that matched the
search criteria. For each such response, the DAV: href el enent
contains the URI of the resource, and the response MJST include a
DAV: propst at el enent.

Note: the WebDAV multistatus format requires at | east one DAV
response child element. This specification relaxes that
restriction so that enpty results can be represented.

Note that for each matching resource found, there may be multiple
URIs within the search scope napped to it. In this case, a server
SHOULD report only one of these URIs. Clients can use the |ive
property DAV:resource-id, defined in Section 3.1 of [WEBDAV-BIND] to
identify possible duplicates.

1. Result Set Truncation
A server MAY |limt the nunber of resources in a reply, for exanple,
to limt the amount of resources expended in processing a query. |If
chke, et al. St andards Track [ Page 9]
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it does so, the reply MIST use status code 207, return a DAV

mul ti status response body, and indicate a status of 507 (Insufficient
Storage) for the search arbiter URI. It SHOULD include the parti al
results.

When a result set is truncated, there may be nany nore resources that
satisfy the search criteria but that were not exani ned

If partial results are included and the client requested an ordered
result set in the original request, then any partial results that are
returned MUST be ordered as the client directed.

Note that the partial results returned MAY be any subset of the
result set that woul d have satisfied the original query.

2.3.2. Extending the PROPFI ND Response

A response MAY include nore information than PROPFI ND defines, so
long as the extra informati on does not invalidate the PROPFI ND
response. Query granmars SHOULD define how the response matches the
PROPFI ND r esponse

2.3.3. Exanple: A Sinple Request and Response

Thi s exanpl e denmonstrates the request and response framework. The
foll owi ng XM_ docunment shows a sinple (hypothetical) natural |anguage
query. The nane of the query elenent is natural-Ianguage-query in
the XML nanespace "http://exanple.com foo". The actual query is
"Find the | ocations of good Thai restaurants in Los Angel es". For
this hypothetical query, the arbiter returns two properties for each
sel ected resource.

>> Request:

SEARCH / HTTP/ 1.1

Host: exanpl e.org

Cont ent - Type: application/xm; charset="utf-8"
Cont ent - Lengt h: 252

<?xm version="1.0" encodi ng="UTF-8""?>
<D: searchrequest xm ns: D="DAV:" xm ns: F="http://exanpl e. com f 00" >
<F: nat ur al -1 anguage- quer y>
Find the locations of good Thai restaurants in Los Angel es
</ F: natural -1 anguage- quer y>
</ D: sear chr equest >

Reschke, et al. St andards Track [ Page 10]
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>> Response:

HTTP/ 1.1 207 Multi-Status
Content - Type: text/xm ; charset="utf-8"
Content - Lengt h: 429

<?xm version="1. 0" encodi ng="UTF-8"?>
<D: mul tistatus xm ns: D="DAV: "
xm ns: R="htt p: // exanpl e. or g/ propschema" >
<D: response>
<D: href >htt p://si am am exanpl e/ </ D: hr ef >
<D: pr opst at >
<D: pr op>
<R | ocati on>259 W Hol | ywood</R: | ocati on>
<R rating><R stars>4</R stars></R rating>
</ D: pr op>
<D: status>HTTP/ 1.1 200 OK</D: st at us>
</ D: pr opst at >
</ D: response>
</D:nmul tistatus>

2.3.4. Exanple: Result Set Truncation
In the exanple below, the server returns just two results, and then
indicates that the result is truncated by adding a DAV: response
el ement for the search arbiter resource with 507 (Insufficient
St orage) status.
>> Request:
SEARCH / HTTP/ 1.1
Host: exanpl e. net
Cont ent - Type: text/xm ; charset="utf-8"
Cont ent - Lengt h:  xxx

the query goes here ..
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>> Response:

HTTP/ 1.1 207 Multistatus
Content - Type: text/xm ; charset="utf-8"
Content - Lengt h: 640

<?xm version="1.0" encodi ng="utf-8""?>
<D: mul ti status xm ns: D="DAV: " >
<D: response>
<D: href >htt p: / / www. exanpl e. net/ sounds/ unbr okenchai n. au</ D: hr ef >
<D: status>HTTP/ 1.1 200 OK</D: st at us>
</ D: response>
<D: response>
<D: href>http://tech. m t. exanpl e/ arch96/ phot os/ Leshl. j pg</ D: hr ef >
<D: status>HTTP/ 1.1 200 OK</D: st at us>
</ D: response>
<D: response>
<D: href >htt p: // exanpl e. net </ D: hr ef >
<D: status>HTTP/ 1.1 507 I nsufficient Storage</D: status>
<D: responsedescription xm :|lang="en">
Only first two matching records were returned
</ D: responsedescri pti on>
</ D: response>
</D:mul tistatus>

2.4. Unsuccessful Responses

If a SEARCH request could not be executed or the attenpt to execute
it resulted in an error, the server MIST indicate the failure with an
appropriate status code and SHOULD add a response body as defined in
Section 1.6 of [RFC3253]. Unless otherw se stated, condition

el ements are enpty; however, specific condition el enents MAY incl ude
additional child elenments that describe the error condition in nore
detail .

2.4.1. Exanple of an Invalid Scope

In the exanpl e below, a request failed because the scope identifies a
HTTP resource that was not found.
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>> Response:

HTTP/ 1.1 409 Conflict
Content - Type: text/xm ; charset="utf-8"
Content-Length: 275

<?xm version="1. 0" encodi ng="UTF-8"?>
<d:error xm ns:d="DAV: ">
<d: search-scope-val i d>
<d: response>
<d: href >htt p: // ww. exanpl e. cont X</ d: hr ef >
<d:status>HTTP/ 1.1 404 Obj ect Not Found</d: status>
</ d: response>
</ d: search-scope-val i d>
</d:error>

3. Discovery of Supported Query G anmars

Servers MJST support discovery of the query grammars supported by a
search arbiter resource

Clients can determ ne which query grammars are supported by an
arbiter by invoking OPTIONS on the search arbiter. |f the resource
supports SEARCH, then the DASL response header will appear in the
response. The DASL response header lists the supported grammars.

Servers supporting the WebDAV ext ensi ons [ RFC3253] and/or [ RFC3744]
MJST al so:

0 report SEARCH in the live property DAV: supported-nethod-set for
all search arbiter resources, and

0 support the live property DAV: supported-query-gramar-set as
defined in Section 3.3.

3.1. The OPTIONS Met hod
The OPTIONS nethod allows the client to discover if a resource
supports the SEARCH nmethod and to determine the |ist of search
grammars supported for that resource.
The client issues the OPTIONS net hod agai nst a resource named by the

Request-URI. This is a normal invocation of OPTIONS as defined in
Section 9.2 of [RFC2616].
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If a resource supports the SEARCH net hod, then the server MJST |i st
SEARCH in the Al ow header defined in Section 14.7 of [RFC2616].

DASL servers MJST include the DASL header in the OPTI ONS response.
Thi s header identifies the search grammars supported by that
resource.

3.2. The DASL Response Header

"DASL" ":" 1#Coded- URL
<defined in Section 10.1 of [RFC4918]>

DASLHeader
Coded- URL

(This grammar uses the augnented BNF format defined in Section 2.1 of
[ RFC2616] .)

The DASL response header indicates server support for query gramars
in the OPTIONS nethod. The value is a list of URIs that indicate the
types of supported grammars. Note that although the URIs can be used
to identify each supported search granmar, there is not necessarily a
direct relationship between the URI and the XM. el enent nane that can
be used in XM. based SEARCH requests (the el enment name itself is
identified by its nanespace nane (a URI reference) and the elenent’s
| ocal nane).

Note: this header field value is defined as a comma-separated |i st
([ RFC2616], Section 4.2); thus, grammar URIs can appear in
mul ti pl e header instances, separated by commas, or both.

For exanpl e:

DASL: <http://foobar.exanpl e/ synt ax1l>,
<http://akuma. exanpl e/ synt ax2>, <DAV: basi csearch>
DASL: <http://exanpl e.coni foo/ natural -1 anguage- query>

3.3. DAV: supported-query-gramar-set (Protected)

Thi s WebDAV property is required for any server supporting either
[ RFC3253] and/or [RFC3744] and identifies the XM.-based query
grammars that are supported by the search arbiter resource.

<! ELEMENT support ed- query-granmmar-set (supported-query-gramar*) >
<! ELEMENT support ed- query-granmar (grammar) >

<! ELEMENT grammar ANY>

<!-- ANY val ue: a query granmar elenent type -->
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3.4. Exanple: Ganmar Discovery

Thi s exanpl e shows that the server supports search on the /sonefol der
resource with the query grammars: DAV: basi csearch
http://foobar. exanpl e/ syntaxl and http://akunma. exanpl e/ syntax2. Note
that servers supporting WebDAV SEARCH MJST support DAV: basi csearch

>> Request:

OPTI ONS / sonef ol der HTTP/ 1.1
Host: exanpl e.org

>> Response:

HTTP/ 1.1 200 K

Al l ow. OPTIONS, CET, HEAD, POST, PUT, DELETE, TRACE, COPY, MOVE
Al l ow. MKCOL, PROPFI ND, PROPPATCH, LOCK, UNLOCK, SEARCH

DASL: <DAV: basi csear ch>

DASL: <http://foobar.exanpl e/ syntax1>, <http://akuma. exanpl e/ syntax2>

Thi s exanpl e shows the equival ent taking advantage of a server’s
support for DAV: supported-net hod-set and DAV: support ed- query-granmmar -
set.

>> Request:

PROPFI ND / somef ol der HTTP/ 1.1

Host: exanpl e.org

Depth: 0O

Content - Type: text/xm ; charset="utf-8"
Content - Lengt h: 165

<?xm version="1.0" encodi ng="UTF-8" ?>
<propfind xm ns="DAV: ">
<pr 0p>
<support ed- query- gr anmar - set/ >
<support ed- et hod- set/ >
</ prop>
</ propfind>
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>> Response:

HTTP/ 1.1 207 Multi-Status
Content - Type: text/xm ; charset="utf-8"
Content - Lengt h: 1349

<?xm version="1.0" encoding="utf-8" ?>
<mul ti status xm ns="DAV: ">
<r esponse>
<href >htt p: / / exanpl e. or g/ sonef ol der </ hr ef >
<propst at >
<pl’ 0p>
<support ed- quer y- gr amrar - set >
<support ed- quer y- gr ammar >
<gr ammar ><basi csear ch/ ></ gr ammar >
</ support ed- query- gr ammar >
<support ed- query- gr anmar >

Novenber 2008

<grammar ><synt ax1l xm ns="http://foobar.exanpl e/"/></grammar >

</ support ed- query- gr ammar >
<support ed- quer y- gr amar >

<gr ammar ><synt ax2 xm ns="htt p://akuma. exanpl e/ "/ ></ gr ammar >

</ support ed- query- gr ammar >
</ support ed- query- gr anmar - set >
<support ed- et hod- set >
<support ed- et hod nane="COPY" />
<support ed- net hod name="DELETE" />
<support ed- et hod nane="CET" />
<support ed- net hod nane="HEAD' />
<support ed- nmet hod nane="LOCK" />
<support ed- et hod nane="MKCOL" />
<support ed- et hod nane="MVE" />
<support ed- net hod name="OPTI ONS" />
<support ed- et hod nane="POST" />
<support ed- et hod nane="PROPFI ND" />
<support ed- et hod nane="PROPPATCH"' />
<support ed- et hod nane="PUT" />
<support ed- et hod nane="SEARCH' />
<support ed- net hod name="TRACE" />
<support ed- met hod nane="UNLOCK" />
</ support ed- net hod- set >

</ pr op>

<status>HTTP/ 1.1 200 OK</status>

</ propst at >

</ response>
</multistatus>
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Note that the query grammar el enent names marshalled as part of the
DAV: support ed- query- grammar - set can be directly used as el enent nanes
in an XM.-based query.

4. Query Schema Discovery: QSD
Servers MAY support the discovery of the schema for a query grammar.

The DASL response header and the DAV: support ed-query-granmmar - set
property provide neans for clients to discover the set of query
gramars supported by a resource. This alone is not sufficient
information for a client to generate a query. For exanple, the DAV:
basi csearch granmar defines a set of queries consisting of a set of
operators applied to a set of properties and val ues, but the granmmar
itself does not specify which properties may be used in the query.
@D for the DAV: basicsearch grammar allows a client to discover the
set of properties that are searchabl e, selectable, and sortable.

Mor eover, although the DAV: basi csearch granmar defines a mninmal set
of operators, it is possible that a resource m ght support additiona
operators in a query. For exanple, a resource mght support an
optional operator that can be used to express content-based queries
in a proprietary syntax. QSD allows a client to discover these
operators and their syntax. The set of discoverable quantities wll
differ fromgrammr to gramar, but each grammar can define a neans
for a client to discover what can be di scovered.

In general, the schema for a given query grammar depends on both the
resource (the arbiter) and the scope. A given resource m ght have
access to one set of properties for one potential scope, and another
set for a different scope. For exanple, consider a server able to
search two distinct collections: one hol ding cooking recipes, the

ot her design docunents for nuclear weapons. While both collections
m ght support properties such as author, title, and date, the first
m ght al so define properties such as calories and preparation tine,
whil e the second defined properties such as yield and applicable
patents. Two distinct arbiters indexing the same collection m ght

al so have access to different properties. For exanple, the recipe
col l ection nenti oned above m ght al so be indexed by a val ue-added
server that also stored the nanes of chefs who had tested the recipe
Note al so that the avail abl e query schena m ght al so depend on ot her
factors, such as the identity of the principal conducting the search,
but these factors are not exposed in this protocol

4.1. Additional SEARCH Senantics
Each query grammar supported by DASL defines its own syntax for

expressing the possible query schema. A client retrieves the schema
for a given query grammar on an arbiter resource with a given scope
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by invoking the SEARCH nethod on that arbiter with that granmmar and
scope and with a root el enent of DAV: query-schema-di scovery rather
t han DAV: sear chr equest .

Mar shal | i ng:
The request body MJST be a DAV: query-schema-di scovery el ement.

<! ELEMENT query-schenma-di scovery ANY>
<l-- ANY val ue: XM el enent specifying the query grammar
and t he scope -->

The response body takes the formof a DAV:nultistatus el enent
([ RFC4918], Section 13), where DAV:response is extended to hold
the returned query grammar inside a DAV: query-schenma cont ai ner
el ement ..

<! ELEMENT response (href, status, query-schema?,
responsedescripti on?) >
<! ELEMENT query-schema ANY>

The content of this container is an XM. el enent whose nane and synt ax
depend upon the grammar, and whose value may (and likely will) vary
dependi ng upon the granmar, arbiter, and scope.

4.1.1. Exanple of Query Schema Di scovery

In this exanple, the arbiter is recipes.exanple, the grammar is DAV
basi csearch, the scope is al so recipes. exanpl e.

>> Request:

SEARCH / HTTP/ 1.1

Host: recipes. exanpl e

Cont ent - Type: application/xm; charset="utf-8"
Content - Lengt h: 258

<?xm version="1.0"?>
<query-schema- di scovery xm ns="DAV: ">
<basi csearch>
<frome
<scope>
<href >http://recipes. exanpl e</ hr ef >
<dept h>i nfi ni t y</ dept h>
</ scope>
</fromp
</ basi csear ch>
</ query-schena- di scovery>
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>> Response:

HTTP/ 1.1 207 Multistatus
Cont ent - Type: application/xm; charset="utf-8"
Cont ent - Lengt h:  xxx

<?xm version="1.0"?>
<nmul tistatus xm ns="DAV: ">
<r esponse>
<href>http://recipes. exanpl e</ hr ef >
<status>HTTP/ 1.1 200 OK</status>
<query-schema>
<basi csear chschema>
<l-- (See Section 5.19 for
the actual contents) -->
</ basi csear chschema>
</ query-schena>
</ response>
</multistatus>

The query schema for DAV: basi csearch is defined in Section 5.19
The DAV: basi csearch G anmmar

I nt roducti on

2008

DAV: basi csearch uses an extensible XM. syntax that allows clients to

express search requests that are generally useful for WebDAV

scenari os. DASL-extended servers MJST accept this grammar, and MAY

accept ot her gramars.

DAV: basi csearch has several comnponents

o0 DAV:select provides the result record definition

o DAV:from defines the scope.

o DAV:where defines the criteria.

o DAV:orderby defines the sort order of the result set.

o DAV:limt provides constraints on the query as a whol e.
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5.2. The DAV: basi csearch DTD

Novenber 2008

<l-- "basicsearch" elenent -->
<! ELEMENT basi csearch (select, from where?, orderby?, limt?) >
<l-- "select" elenent -->
<! ELEMENT sel ect (allprop | prop) >
<l-- "from' elenent -->
<l ELEMENT from (scope+) >
<! ELEMENT scope (href, depth, include-versions?) >
<! ELEMENT i ncl ude-versi ons EMPTY >
<l-- "where" elenent -->
Reschke, et al. St andards Track [ Page 20]
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<IENTITY % conp_ops "eq | It | gt] Ite | gte">
<IENTITY % | og_ops "and | or | not">
<IENTITY % special _ops "is-collection | is-defined
| anguage- defi ned | | anguage- mat ches">
<IENTITY % string_ops "like">
<IENTITY % content_ops "contains">
<IENTITY % all _ops "9gonp_ops; | % og ops; | Ypecial _ops;
%tring_ops; | %ontent_ops;">
<! ELEMENT where ( %all _ops; ) >
<! ELEMENT and ( %all _ops; )+ >
<! ELEMENT or ( %all _ops; )+ >
<! ELEMENT not ( %ll _ops; ) >
<! ELEMENT 1|t (prop, (literal|typed-literal)) >
<I ATTLI ST It casel ess (yes| no) #l MPLI ED>
<IELEMENT Ite (prop, (literal|typed-literal)) >
<IATTLIST Ite casel ess (yes| no) #l MPLI ED>
<! ELEMENT gt (prop, (literal|typed-literal)) >
<l ATTLI ST gt casel ess (yes| no) #l MPLI ED>
<! ELEMENT gte (prop, (literal|typed-literal)) >
<! ATTLI ST gte casel ess (yes| no) #l MPLI ED>
<! ELEMENT eq (prop, (literal|typed-literal)) >
<I ATTLI ST eq casel ess (yes| no) #l MPLI ED>
< ELEMENT literal (#PCDATA) >
<! ELEMENT typed-literal (#PCDATA) >
<! ATTLI ST typed-literal xsi:type CDATA #l MPLI ED>
<! ELEMENT i s-col |l ecti on EMPTY >
<! ELEMENT i s-defi ned (prop) >
<! ELEMENT | anguage- defi ned (prop) >
<! ELEMENT | anguage- mat ches (prop, literal) >
<! ELEMENT Ii ke (prop, literal) >
<I ATTLI ST Ii ke casel ess (yes| no) #l MPLI ED>
<! ELEMENT cont ai ns ( #PCDATA) >
Reschke, et al. St andards Track
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<l-- "orderby" elenment -->

<! ELEMENT or der by (order+) >

<! ELEMENT order ((prop | score), (ascending | descending)?)>
<! ATTLI ST order casel ess (yes| no) #l MPLI ED>

<! ELEMENT ascendi ng EMPTY>

<! ELEMENT descendi ng EMPTY>

<l-- "limt" element -->

<IELEMENT limt (nresults) >

<! ELEMENT nresults (#PCDATA) >

5.2.1. Exanple Query

This query retrieves the content length values for all resources
| ocated under the server’s "/containerl/" URl nanespace whose | ength
exceeds 10000 sorted ascendi ng by size.

<d: searchrequest xm ns: d="DAV: ">
<d: basi csearch>
<d: sel ect >
<d: prop><d: get cont ent | engt h/ ></ d: pr op>
</ d:sel ect>
<d:fronp
<d: scope>
<d: href >/ contai ner1/</d: href>
<d: dept h>i nfini ty</d: dept h>
</ d: scope>
</d:frone
<d: wher e>
<d: gt >
<d: prop><d: get cont ent | engt h/ ></ d: pr op>
<d:literal >10000</d:literal >
</d: gt>
</ d: wher e>
<d: or der by>
<d: or der >
<d: prop><d: get cont ent | engt h/ ></ d: pr op>
<d: ascendi ng/ >
</ d: order>
</ d: or der by>
</ d: basi csear ch>
</ d: sear chrequest >

Reschke, et al. St andards Track [ Page 22]



RFC 5323 VWebDAV SEARCH Novenber 2008

5.3. DAV: sel ect

DAV: sel ect defines the result record, which is a set of properties
and val ues. This docunent defines two possible values: DAV:all prop
and DAV: prop, both defined in Section 14 of [RFC4918].

5. 4. DAV: from

<! ELEMENT scope (href, depth, include-versions?) >
<! ELEMENT i ncl ude-versi ons EMPTY >

DAV: from defines the query scope. This contains one or nore DAV:
scope el enents. Support for multiple scope elenments is optional,
however servers MJST fail a request specifying nultiple DAV: scope
elements if they can’'t support it (see Section 2.2.2, precondition
DAV: search-mul ti pl e-scope-supported). The scope el enent contains
mandat ory DAV: href and DAV: depth el enents

DAV: href indicates the URI reference ([ RFC3986], Section 4.1) to use
as a scope.

When the scope is a collection, if DAV:depth is "0", the search
includes only the collection. Wen it is "1", the search includes
the collection and its immediate children. Wen it is "infinity", it
includes the collection and all its progeny.

VWhen the scope is not a collection, the depth is ignored and the
search applies just to the resource itself.

If the server supports WDbDAV Redirect Reference Resources
([ RFC4437]) and the search scope contains a redirect reference
resource, then it applies only to that resource, not to its target.

When the child el ement DAV:include-versions is present, the search
scope will include all versions (see [ RFC3253], Section 2.2.1) of all
version-controll ed resources in scope. Servers that do support

versi oni ng but do not support the DAV:include-versions feature MJST
signal an error if it is used in a query (see Section 2.2.2,
precondi ti on DAV: search-scope-valid).

5.4.1. Relationship to the Request-UR

If the DAV:scope elenent is a URI ([RFC3986], Section 3), the scope
is exactly that URI.

If the DAV:scope elenent is a relative reference ([ RFC3986], Section
4.2), the scope is taken to be relative to the Request-URI.
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5.4.2. Scope
A Scope can be an arbitrary URl reference.

Servers, of course, may support only particular scopes. This nmay
include limtations for particular schenmes such as "http:" or "ftp:"
or certain URI nanespaces. However, WbDAV-conpliant search arbiters
m ni mal |y SHOULD support scopes that match their own URI.

5.5. DAV: where

The DAV: where el enent defines the search condition for inclusion of
resources in the result set. The value of this elenent is an XM

el ement that defines a search operator that evaluates to one of the
Bool ean truth val ues TRUE, FALSE, or UNKNOWN. The search operator
contai ned by DAV: where may itself contain and eval uate additiona
search operators as operands, which in turn may contain and eval uate
addi ti onal search operators as operands, etc., recursively.

5.5.1. Use of Three-Valued Logic in Queries
Each operator defined for use in the where clause that returns a
Bool ean val ue MJUST evaluate to TRUE, FALSE, or UNKNOMN. The resource
under scan is included as a nmenmber of the result set if and only if
the search condition evaluates to TRUE

Consult Appendi x A for details on the application of three-val ued
logic in query expressions.

5.5.2. Handling Optional Operators
If a query contains an operator that is not supported by the server,
then the server MJST respond with a 422 (Unprocessable Entity) status
code.

5.5.3. Treatnent of NULL Val ues
If a PROPFIND for a property value would yield a non-2xx (see Section
10. 2 of [RFC2616]) response for that property, then that property is
consi dered NULL.
NULL val ues are "less than" all other values in conparisons.

Enpty strings (zero length strings) are not NULL values. An enpty
string is "less than" a string with length greater than zero.

The DAV:is-defined operator is defined to test if the value of a
property is not NULL.
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5.5.4. Treatnment of Properties with M xed/El enent Content
Conparisons of properties that do not have sinple types (text-only
content) is out of scope for the standard operators defined for DAV
basi csearch and therefore is defined to be UNKNOM (as per
Appendi x A). For querying the DAV:resourcetype property, see
Section 5.183.

5.5.5. Exanple: Testing for Equality
The exanpl e shows a single operator (DAV:eq) applied in the criteria.

<d: where xm ns: d=" DAV: ' >

<d: eg>
<d: prop>
<d: get content| engt h/ >
</ d: pr op>
<d:literal >100</d:literal >
</ d: eqg>
</ d: wher e>

5.5.6. Exanple: Relative Conparisons

The exanpl e shows a nore conpl ex operation involving several
operators (DAV:and, DAV:eq, DAV:gt) applied in the criteria. This
DAV: wher e expressi on matches those resources of type "inmage/gif" over
4K in size.

<D: where xm ns: D=" DAV: '’ >
<D: and>
<D: eq>
<D: prop>
<D: get cont enttype/ >
</ D: pr op>
<D:literal >image/gif</D:literal >
</ D: eq>
<D: gt >
<D: prop>
<D: get cont ent | engt h/ >
</ D: pr op>
<D:literal >4096</D:literal >
</ D: gt >
</ D: and>
</ D: wher e>
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5

5.

5

6. DAV: order by

The DAV: orderby el enent specifies the ordering of the result set. It
contains one or nore DAV:order elenents, each of which specifies a
conpari son between two itens in the result set. Informally, a

conpari son specifies a test that deterni nes whether one resource
appears before another in the result set. Conparisons are applied in
the order they occur in the DAV: orderby el ement, earlier conparisons
bei ng nore significant.

The conpari sons defined here use only a single property from each
resource, conpared using the sanme ordering as the DAV:It operator
(ascending) or DAV: gt operator (descending). |If neither directionis
specified, the default is DAV:ascendi ng.

In the context of the DAV:orderby element, null val ues are considered
to collate before any actual (i.e., non-null) value, including
strings of zero length (this is conpatible with [ SQ99]).

The "casel ess" attribute may be used to indicate case-sensitivity for
compari sons (Section 5.18).

6.1. Exanple of Sorting

This sort orders first by last nane of the author and then by size,
in descending order, so that for each author, the |argest works
appear first.

<d:orderby xm ns:d="DAV:' xmns:r="http://exanpl e.conl ns’ >
<d: or der >
<d: prop><r: | ast nane/ ></ d: pr op>
<d: ascendi ng/ >
</ d: order>
<d: or der >
<d: prop><d: get cont ent | engt h/ ></ d: pr op>
<d: descendi ng/ >
</ d: order>
</ d: or der by>

7. Bool ean Operators: DAV:and, DAV:or, and DAV: not

The DAV: and operator perfornms a |ogical AND operation on the
expressions it contains.

The DAV:or operator perforns a |ogical OR operation on the values it
cont ai ns.
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The DAV: not operator performs a |ogical NOT operation on the val ues
it contains.

5.8. DAV eq

The DAV: eq operator provides sinple equality matching on property
val ues.

The "casel ess"” attribute may be used with this el enent
(Section 5.18).

5.9. DAV:It, DAV:Ite, DAV:gt, DAV:gte

The DAV:I1t, DAV:Ite, DAV:gt, and DAV: gte operators provide

compari sons on property values, using |ess-than, |ess-than or equal,
greater-than, and greater-than or equal, respectively. The

"casel ess" attribute may be used with these el enments (Section 5.18).

5.10. DAV:literal
DAV:literal allows literal values to be placed in an expression

White space in literal values is significant in conparisons. For
consi stency with [ RFC4918], clients SHOULD NOT specify the attribute
"xm : space" (Section 2.10 of [XM.]) to override this behavior

In conparisons, the contents of DAV:literal SHOULD be treated as
string, with the foll ow ng exceptions:

0 when operand for a conparison with a DAV: getcontentl ength
property, it SHOULD be treated as an unsigned integer value (the
behavi or for values not in this format is undefined),

o when operand for a conparison with a DAV:creationdate or DAV:
getlastnodi fied property, it SHOULD be treated as a date value in
the 1 SO 8601 subset defined for the DAV:creationdate property (see
Section 15.1 of [RFC4918]; the behavior of values not in this
format is undefined),

o0 when operand for a conparison with a property for which the type

is known and when conpatible with that type, it MAY be treated
according to this type.
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5.11. DAV:typed-literal (Optional)

There are situations in which a client may want to force a conpari son

not to be string-based (as defined for DAV:literal). 1In these cases,
a typed conparison can be enforced by using DAV:typed-litera
i nst ead.

<! ELEMENT typed-literal (#PCDATA) >

The data type is specified using the xsi:type attribute defined in
Section 2.6.1 of [XS1l]. |If the type is not specified, it defaults to
"xs:string".

A server MJST reject a request using an unknown type with a status of
422 (Unprocessable Entity). It SHOULD reject a request if the value
provided in DAV:typed-literal cannot be cast to the specified type.

The conpari son evaluates to UNKNOMN i f the property val ue cannot be
cast to the specified datatype (see [ XPATHFUNC], Section 17).

5.11.1. Exanple for Typed Nunerical Comparison

Consi der a set of resources with the dead property "edits" in the
nanespace "http://ns.exanple.org":

+----- S +
| URI | property val ue

+- - - - - oo - - +
| fa | -1 |
| /b | "o1" |
| /C | II3II |
| /d | "test™ |
| /e | (undefined) |
+- - - - - oo - - +

The expression

<It xm ns="DAV:"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance”
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena" >
<prop><edits xm ns="http://ns. exanpl e. org"/ ></ prop>
<typed-literal xsi:type="xs:integer">3</typed-literal>
</lt>

will evaluate to TRUE for the resources "/a" and "/b" (their property
val ues can be parsed as type xs:integer, and the nunerical conparison
eval uates to true), to FALSE for "/c" (property value is conpatible,
but nunerical conparison evaluates to false), and UNKNOMW for "/d"
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and "/e" (the property either is undefined, or its value cannot be
parsed as Xxs:integer).

5.12. Support for Matching xm:lang Attributes on Properties

The following two optional operators can be used to express
conditions on the |Ianguage of a property value (as expressed using
the xm :lang attribute).

5.12.1. DAV: | anguage-defined (Optional)
<! ELEMENT | anguage-defi ned (prop)>

This operator evaluates to TRUE if the |anguage for the value of the
given property is known, FALSE if it isn’t, and UNKNOM if the
property itself is not defined.

5.12.2. DAV: | anguage- nat ches (Optional)
<! ELEMENT | anguage-mat ches (prop, literal)>

This operator evaluates to TRUE i f the | anguage for the value of the
given property is known and mat ches the | anguage nane given in the
<literal> element, FALSE if it doesn’'t match, and UNKNOMW if the
property itself is not defined.

Languages are considered to match if they are the sane, or if the

| anguage of the property value is a subl anguage of the |anguage
specified in the <literal > el enent (see Section 4.3 of [XPATH, "lang
function").

5.12.3. Exanple of Language-Aware WMatching

The expression below will evaluate to TRUE if the property "foobar"
exists and its | anguage is either unknown, English, or a subl anguage
of Engli sh.

<or xm ns="DAV: ">
<not >
<l anguage- def i ned>
<pr op><f oobar / ></ pr op>
</ | anguage- def i ned>
</ not >
<l anguage- mat ches>
<pr op><f oobar / ></ pr op>
<literal >en</literal >
</ | anguage- nat ches>
</ or>
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5.13. DAV:is-collection
The DAV:is-collection operator allows clients to determ ne whether a
resource is a collection (that is, whether its DAV:resourcetype
el ement contains the el enment DAV:coll ection).
Rational e: This operator is provided in |lieu of defining generic
structure queries, which would suffice for this and for nany nore
power ful queries, but seens inappropriate to standardize at this
time.

5.13.1. Exanple of DAV:is-collection

Thi s exanpl e shows a search criterion that picks out all, and only,
the resources in the scope that are collections.

<wher e xmn ns="DAV: ">
<is-collection/>
</ wher e>
5.14. DAV:is-defined
The DAV:is-defined operator allows clients to determ ne whether a
property is defined on a resource. The neaning of "defined on a
resource" is found in Section 5.5. 3.
Exanpl e:
<d:is-defined xm ns:d="DAV:' xm ns: x="http://exanpl e.con ns’ >
<d: pr op><x: sonmepr op/ ></ d: pr op>
</ d:is-defined>
5.15. DAV:like

The DAV:like is an optional operator intended to give sinple
Wi | dcar d-based pattern matching ability to clients.

The operator takes two argunents.

The first argunent is a DAV:prop elenment identifying a single
property to eval uate.

The second argument is a DAV:literal elenent that gives the pattern
mat chi ng string.
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5.15.1. Syntax for the Literal Pattern

pattern = [wildcard] O0*( text [wildcard] )
wi | dcard = exactlyone / zeroornore
t ext = 1*( character / escapeseq )

n 0_/(')'
n \ n
escapechar ( exactlyone / zeroornore / escapechar )

exact | yone
zeroornore
escapechar
escapeseq

; character: see [XM.], Section 2.2, minus wldcard / escapechar

character = HTAB / LF / CR ; whitespace
character =/ 9%20-24 | 9%26-5B /| 9%5D-5E / 9%60- D7FF
character =/ Y%EO00- FFFD / 9%10000- 10FFFF

(Note that the ABNF above is defined in terns of Unicode code points
([ UNI CODE5]); when a query is transmitted as an XM. docunent over
WebDAV, these characters are typically encoded in UTF-8 or UTF-16.)

The value for the literal is conposed of w ldcards separated by
segnents of text. W ldcards may begin or end the literal

The "_" wildcard nmatches exactly one character

The "% wildcard matches zero or nore characters.

The "\" character is an escape sequence so that the literal can
include " " and "% . To include the "\" character in the pattern,
the escape sequence "\\" is used.

5.15.2. Exanple of DAV:like

Thi s exanpl e shows how a client mght use DAV:like to identify those
resources whose content type was a subtype of inmage

<D: where xm ns: D=" DAV: ' >
<D:li ke casel ess="yes">
<D: pr op><D: get cont ent t ype/ ></ D: pr op>
<D:literal >image/ %/ D: literal >
</Dlike>
</ D: wher e>

5. 16. DAV: cont ai ns

The DAV: contains operator is an optional operator that provides
content-based search capability. This operator inplicitly searches
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agai nst the text content of a resource, not against the content of

properties. The DAV:contains operator is intentionally not overly

constrained, in order to allow the server to do the best job it can
in performng the search

The DAV: contai ns operator evaluates to a Bool ean value. It evaluates
to TRUE if the content of the resource satisfies the search
O herwise, it evaluates to FALSE

Wthin the DAV: contains XM. el enent, the client provides a phrase: a
single word or whitespace delinited sequence of words. Servers MAY
i gnore punctuation in a phrase. Case-sensitivity is at the

di scretion of the server inplenentation

The foll owi ng non-exhaustive |list enunerates things that may or may
not be done as part of the search: Phonetic nmethods such as "soundex"
may or nmay not be used. W rd stenming may or nay not be perforned.
Thesaurus expansi on of words may or nmay not be done. Right or |eft
truncation nay or may not be perforned. The search may be case
insensitive or case sensitive. The word or words may or may not be
interpreted as nanes. Miltiple words nmay or may not be required to
be adjacent or "near" each other. Miltiple words may or may not be
required to occur in the same order. Miltiple words may or may not
be treated as a phrase. The search nay or may not be interpreted as
a request to find docunents "similar" to the string operand.
Character canonicalization such as that done by the Unicode collation
al gorithm may or may not be applied.

5.16.1. Result Scoring (DAV:score El enent)

Servers SHOULD indi cate scores for the DAV:contains condition by
addi ng a DAV:score XM el enment to the DAV:response elenent. Its
value is defined only in the context of a particular query result.
The value is a string representing the score, an integer fromzero to
10000 i nclusive, where a higher value indicates a higher score (e.g.,
nore rel evant).

Modi fi ed DTD fragment for DAV: propstat:

<! ELEMENT response (href, ((href*, status)|(propstat+)),
responsedescri ption?, score?) >
<! ELEMENT score (#PCDATA) >

Clients should note that, in general, it is not meaningful to conpare
the nuneric values of scores fromtwo different query results unless
bot h were executed by the sane underlying search systemon the sane
col l ection of resources.
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5.16.2. Odering by Score

To order search results by their score, the DAV:score el ement may be
added as child to the DAV:orderby elenent (in place of a DAV: prop
el enent).

5.16.3. Exanples
The exanpl e bel ow shows a search for the phrase "Peter Forsberg”.

Depending on its support for content-based searching, a server MNAY
treat this as a search for docunents that contain the words "Peter"
and "Forsberg".

<D: where xm ns: D=" DAV:’ >
<D: cont ai ns>Pet er For sber g</ D: cont ai ns>
</ D: wher e>

The exampl e bel ow shows a search for resources that contain "Peter"
and "Forsberg".

<D: where xnl ns: D=" DAV: '’ >
<D: and>
<D: cont ai ns>Pet er </ D: cont ai ns>
<D: cont ai ns>For sber g</ D: cont ai ns>
</ D. and>
</ D. wher e>

5.17. Limting the Result Set

<IELEMENT limt (nresults) >
<IELEMENT nresults (#PCDATA)> <!-- only digits -->

The DAV:limt XM elenent contains requested limts fromthe client
tolimt the size of the reply or amount of effort expended by the
server. The DAV:nresults XM. el ement contains a requested maxi num
nunber of DAV:response elenments to be returned in the response body.
The server MAY disregard this Iimt. The value of this elenment is an
unsi gned i nt eger.

5.17.1. Relationship to Result Ordering
If the result set is both limted by DAV:Iimit and ordered according

to DAV:orderby, the results that are included in the response
docunent SHOULD be those that order highest.
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5.18. The 'caseless’ XM Attribute

The "casel ess"” attribute allows clients to specify casel ess matching
behavi or instead of character-by-character matching for DAV
basi csearch operators

The possible values for "casel ess" are "yes" or "no". The default
value is server-specified. Caseless matching SHOULD be i npl enent ed
as defined in Section 5.18 of the Unicode Standard ([ UN CODE5]).

Support for the "casel ess" attribute is optional. A server should
respond with a status of 422 if it is used but cannot be support ed.

5.19. Query Schenma for DAV: basi csearch

The DAV: basi csearch granmmar defines a search criteria that is a
Bool ean-val ued expression, and allows for an arbitrary set of
properties to be included in the result record. The result set nmay
be sorted on a set of property values. Accordingly, the DID for
schema di scovery for this grammar allows the server to express:

1. the set of properties that nay be either searched, returned, or
used to sort, and a hint about the data type of such properties.

2. the set of optional operators defined by the resource.
5.19.1. DTD for DAV: basi csearch QSD

<! ELEMENT basi csearchschema (properties, operators)>

<! ELEMENT any- ot her - property EMPTY>

<! ELEMENT properties (propdesc*) >

<! ELEMENT pr opdesc ((prop| any-ot her-property), datatype?,
searchabl e?, sel ectabl e?, sortable?,
casel ess?) >

<! ELEMENT operators (opdesc*) >

<! ELEMENT opdesc ANY>

<! ATTLI ST opdesc al | ow pcdata (yes| no) #l MPLI ED>
<! ELEMENT operand-literal EMPTY>

<! ELEMENT operand-typed-literal EMPTY>
<! ELEMENT oper and- property EMPTY>

The DAV: properties elenent holds a |ist of descriptions of
properties.

The DAV: operators el ement describes the optional operators that may
be used in a DAV:where el ement.
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5.19.2. DAV: propdesc El enent

Each instance of a DAV: propdesc el ement describes the property or
properties in the DAV:prop elenent it contains. All subsequent
el enents are descriptions that apply to those properties. Al
descriptions are optional and nay appear in any order. Servers
SHOULD support all the descriptions defined here, and MAY define
ot hers.

DASL defines five descriptions. The first, DAV:datatype, provides a
hi nt about the type of the property value, and nay be useful to a
user interface pronpting for a value. The renmining four (DAV:

sear chabl e, DAV: sel ectabl e, DAV:sortable, and DAV: casel ess) identify
portions of the query (DAV:where, DAV:sel ect, and DAV: order by,

respectively). |If a property has a description for a section, then
the server MUST allow the property to be used in that section. These
descriptions are optional. |If a property does not have such a
description, or is not described at all, then the server MAY stil

all ow the property to be used in the correspondi ng section
5.19.2.1. DAV:any-other-property

This el ement can be used in place of DAV:prop to describe properties
of WebDAV properties not nentioned in any other DAV: prop el ement.

For instance, this can be used to indicate that all other properties
are searchabl e and sel ectabl e without giving details about their
types (a typical scenario for dead properties).

5.19.3. The DAV: datatype Property Description
The DAV: dat atype el enment contains a single XM. el enent that provides
a hint about the domain of the property, which may be useful to a
user interface pronmpting for a value to be used in a query. Data
types are identified by an el enment nane. \Were appropriate, a server
SHOULD use the sinple data types defined in [ XS2].

<! ELEMENT dat at ype ANY >
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Exanpl es from [ XS2], Section 3:

o e o e e e e e oo - +
| Qualified name | Exanple |
o a o Fom e e e e e oo s +
| xs:bool ean | true, false, 1, O |
| xs:string | Foobar |
| xs:dateTinme | 1994-11-05T08: 15: 57

| xs:float | .314159265358979E+1 |
| xs:integer | -259, 23 |
o a o Fom e e e e e oo s +

If the data type of a property is not given, then the data type
defaults to xs:string.

5.19.4. The DAV: searchabl e Property Description
<! ELEMENT sear chabl e EMPTY>
If this element is present, then the server MJST allow this property
to appear within a DAV:where el enent where an operator allows a
property. Allowi ng a search does not nean that the property is
guaranteed to be defined on every resource in the scope, it only
i ndicates the server’s willingness to check

5.19.5. The DAV:sel ectabl e Property Description
<! ELEMENT sel ect abl e EMPTY>

This elenment indicates that the property may appear in the DAV:sel ect
el enent .

5.19.6. The DAV:sortable Property Description

This el enment indicates that the property may appear in the DAV
order by el enent.

<! ELEMENT sortabl e EMPTY>

5.19.7. The DAV: casel ess Property Description
This element only applies to properties whose data type is "xs:
string" and derived data types as per the DAV: datatype property
description. |Its presence indicates that comparisons performed for
searches, and the conparisons for ordering results on the string
property will be caseless (the default is character by character).

<! ELEMENT casel ess EMPTY>
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5.19.8. The DAV: operators XM El enent

The DAV: operators el ement describes every optional operator supported
in a query. (Mandatory operators are not listed since they are
mandatory and permt no variation in syntax.) Al optional operators
that are supported MJUST be listed in the DAV: operators el enent.

The listing for an operator, contained in an DAV: opdesc el enent,
consi sts of the operator (as an enpty element), followed by one

el ement for each operand. The operand MJST be either DAV: operand-
property, DAV:operand-literal, or DAV: operand-typed-literal, which
indicate that the operand in the corresponding positionis a
property, a literal value, or a typed literal value, respectively.
If an operator is polynorphic (allows nore than one operand syntax)
then each permtted syntax MJUST be |isted separately.

The DAV: opdesc el emrent MAY have a "all owpcdata" attribute
(defaulting to "no"). A value of "yes" indicates that the operator
can contain character data, as it is the case with DAV:contains (see
Section 5.16). Definition of additional operators using this format
i s NOT RECOMVENDED.

<operators xm ns=' DAV:’ >
<opdesc>
<l i ke/ ><oper and- property/ ><operand-literal />
</ opdesc>
</ oper at or s>
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5.19.9. Exanple of Query Schena for DAV: basi csearch

<D: basi csear chschema xm ns: D="DAV: "
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena" >
<D: properties>
<D: pr opdesc>
<D: pr op><D: get cont ent | engt h/ ></ D: pr op>
<D: dat at ype><xs: nonNegat i vel nt eger/ ></ D: dat at ype>
<D: sear chabl e/ ><D: sel ect abl e/ ><D: sort abl e/ >
</ D: pr opdesc>
<D: pr opdesc>
<D: pr op><D: get cont ent t ype/ ><D: di spl aynane/ ></ D: pr op>
<D: sear chabl e/ ><D: sel ect abl e/ ><D: sort abl e/ >
</ D: pr opdesc>
<D: pr opdesc>
<D: prop><fstop xm ns="http://ns. exanpl e.org"/></D: prop>
<D: sel ect abl e/ >
</ D: pr opdesc>
<D: pr opdesc>
<D: any- ot her - property/ >
<D: sear chabl e/ ><D: sel ect abl e/ >
</ D: pr opdesc>
</ D:. properties>
<D: oper at or s>
<D: opdesc>
<D: |'i ke/ ><D: oper and- pr operty/ ><D: operand-literal />
</ D: opdesc>
<D: opdesc al | ow pcdat a="yes" >
<D: cont ai ns/ >
</ D: opdesc>
</ D: oper at or s>
</ D: basi csear chschema>

This response |ists four properties. The data type of the last three
properties is not given, so it defaults to xs:string. Al are

sel ectable, and the first three may be searched. Al but the |ast
may be used in a sort. O the optional DAV operators, DAV:contains
and DAV:1i ke are support ed.

Not e: The schenm di scovery defined here does not provide for

di scovery of supported val ues of the "caseless" attribute. This
may require that the reply also list the nandatory operators.
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6

7

Internationalizati on Considerations

Properties may be | anguage-tagged using the xm :lang attribute (see

[ RFC4918], Section 4.3). The optional operators DAV:| anguage-defi ned
(Section 5.12.1) and DAV: | anguage-mat ches (Section 5.12.2) allow the
expression of conditions on the | anguage taggi ng information.

Security Consi derations

This section is provided to detail issues concerning security

i mplications of which DASL applications need to be aware. Al of the
security considerations of HITP/ 1.1 ([ RFC2616] and WebDAV ([ RFC4918])
also apply to DASL. In addition, this section will include security
risks inherent in the search and retrieval of resource properties and
cont ent.

A query MUST NOT allow clients to retrieve information that woul dn’t
have been avail abl e through the GET or PROPFIND nethods in the first
place. |In particular

0 Query constraints on WebDAV properties for which the client does
not have read access need to be evaluated as if the property did
not exist (see Section 5.5.3).

0 Query constraints on content (as with DAV:contains, defined in
Section 5.16) for which the client does not have read access need
to be evaluated as if a GET would return a 4xx status code.

A server should prepare for denial-of-service attacks. For exanple a
client may issue a query for which the result set is expensive to
calculate or transmit because nany resources match or nust be
eval uat ed.

1. Inplications of XML External Entities

XM. supports a facility known as "external entities", defined in
Section 4.2.2 of [XM], which instruct an XM. processor to retrieve
and performan inline include of XM. |ocated at a particular URI. An
external XML entity can be used to append or nodify the document type
decl aration (DTD) associated with an XM. docunent. An external XM
entity can also be used to include XM. within the content of an XM
docunent. For non-validating XM., such as the XM. used in this
specification, including an external XM. entity is not required by

[ XM_]. However, [XM.] does state that an XML processor may, at its
di scretion, include the external XM entity.

External XM entities have no inherent trustworthi ness and are
subject to all the attacks that are endemic to any HITP GET request.
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Furthernore, it is possible for an external XML entity to nodify the
DTD, and hence affect the final formof an XM. docunent, in the worst
case significantly nodifying its semantics, or exposing the XM
processor to the security risks discussed in [RFC3023]. Therefore,

i npl ementers nmust be aware that external XM. entities should be
treated as untrustworthy.

There is also the scalability risk that woul d acconpany a widely
depl oyed application that nmade use of external XML entities. 1In this
situation, it is possible that there would be significant nunbers of
requests for one external XM. entity, potentially overloadi ng any
server that fields requests for the resource containing the externa
XM entity.

8. Scalability
Query grammars are identified by URIs. Applications SHOULD NOT
attenpt to retrieve these URIs even if they appear to be retrievable
(for exanmple, those that begin with "http://").

9. | ANA Consi derations

Thi s docunent uses the nanespace defined in Section 21 of [RFC4918]
for XML el enents.

9.1. HTTP Headers

Thi s docunent specifies the HITP header |isted bel ow, which has been
added to the permanent HTTP header registry defined in [ RFC3864].

9.1.1. DASL
Header field nane: DASL
Applicable protocol: http
Status: standard
Aut hor/ Change controller: |1ETF

Speci fication docunent: this specification (Section 3.2)
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10.

11.

12.

12.
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Appendi x A.  Three-Val ued Logic in DAV: basi csearch

ANSI standard three-valued logic is used when evaluating the search
condition (as defined in the ANSI standard SQ. specifications, for
exanple, in ANSI X3.135-1992, Section 8.12, pp. 188-189, Section 8.2,
p. 169, General Rule 1)a), etc.).

ANSI standard three-valued logic is undoubtedly the nost widely
practiced nethod of dealing with the issues of properties in the
search condition not having a value (e.g., being null or not defined)
for the resource under scan, and w th undefined expressions in the
search condition (e.g., division by zero, etc.). Three valued |logic
wor ks as foll ows.

Undefi ned expressions are expressions for which the value of the
expression is not defined. Undefined expressions are a conpletely
separate concept fromthe truth val ue UNKNOAN, which is, in fact,

wel | defined. Property names and literal constants are considered
expressions for purposes of this section. |If a property in the
current resource under scan has not been set to a value, then the

val ue of that property is undefined for the resource under scan

DASL 1.0 has no arithnetic division operator, but if it did, division
by zero would be an undefined arithnmetic expression

If any subpart of an arithnetic, string, or datetinme subexpression is
undefined, the whole arithmetic, string, or datetime subexpression is
undef i ned.

There are no mani fest constants to explicitly represent undefined
nunber, string, or datetine val ues.

Since a Boolean value is ultimately returned by the search condition,
arithmetic, string, and datetine expressions are always arguments to
ot her operators. Exanples of operators that convert arithnetic,
string, and datetine expressions to Bool ean val ues are the six

rel ati onal operators ("greater than", "less than", "equals", etc.).
If either or both operands of a relational operator have undefined
val ues, then the relational operator eval uates to UNKNOM.

O herwi se, the rel ational operator evaluates to TRUE or FALSE
dependi ng upon the outcone of the conparison

The Bool ean operators DAV: and, DAV:or, and DAV:not are eval uated
according to the follow ng rul es:

not UNKNOWN = UNKNOWN

UNKNOWN and TRUE = UNKNOWN
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UNKNOMN and FALSE = FALSE
UNKNOWN and UNKNOWN = UNKNOWN
UNKNOWN or TRUE = TRUE
UNKNOWN or FALSE = UNKNOMN
UNKNOWN or UNKNOMN = UNKNOWN

Appendi x B. Candi dates for Future Protocol Extensions
This section summari zes i ssues that have been raised during the
devel opment of this specification, but for which no resolution could
be found with the constraints in place. Future revisions of this
specification should revisit these issues, though

B.1. Collation Support
Mat ching and sorting of textual data relies on collations. Wth
respect to WebDAV SEARCH, a conbi nation of various design approaches
coul d be used:

0 Require server support for specific collations.

0 Require that the server can advertise which collations it
supports.

o Alowaclient to select the collation to be used.

In practice, the current inplenmentations of WebDAV SEARCH usual |y
rely on backends they do not control, and for which collation
informati on may not be available. To nake things worse,

i npl ement ati ons of the DAV: basi csearch grammar frequently need to
conbi ne data fromnultiple underlying stores (such as properties and
full text content), and thus collation support may vary based on the
operator or property.

Anot her open issue is what collation formalismto support. At the
time of this witing, the two specifications bel ow seemto provide
the necessary framework and thus nmay be the base for future work on
col lation support in WbDAV SEARCH:

1. "Internet Application Protocol Collation Registry" ([RFC4790]).

2. "XQuery 1.0 and XPath 2.0 Functions and Operators" ([ XPATHFUNC],
Section 7.3.1).
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B.2. Count

DAV: basi csearch does not allow a request that returns the count of
mat chi ng resources.

A protocol extension would need to extend DAV:sel ect, and al so nodify
the DAV:nultistatus response fornmat.

B.3. Diagnostics for Unsupported Queries

There are nmany reasons why a given query may nhot be supported by a
server. Query Schenma Di scovery (Section 4) can be used to discover
some constraints, but not all.

Future revisions should consider the introduction of specific
condition codes ([ RFC4918], Section 16) to these situations.

B.4. Language Matching

Section 5.12.2 defines | anguage matching in terms of the XPath "l ang"
function ([ XPATH], Section 4.3). Future revisions should consider
bui l di ng on [ BCP47] i nst ead.

B.5. Matching Media Types

Mat chi ng medi a types using the DAV: getcontenttype property and the
DAV: | i ke operator is hard due to DAV: getcontenttype al so all ow ng
paraneters. A new operator specifically designed for the purpose of
mat chi ng nedi a types probably would sinplify things a lot. See <http
2/ /1ists.w3.org/ Archives/ Public/ ww webdav- dasl / 2003Cct Dec/ 0109. ht mi >
for a specific proposal.

B.6. Query by Nane

DAV: basi csearch operates on the properties (and optionally the
contents) of resources, and thus doesn’'t really allow matching on
parts of the resource’s URI. See <http://lists.w3.org/Archives/

Publ i ¢/ ww»+ webdav- dasl / 2003Cct Dec/ 0100. ht i > for a proposed extension
covering this use case.

B.7. Result Paging
A frequently discussed feature is the ability to specifically request
the "next" set of results, when either the server decided to truncate

the result, or the client explicitly asked for a limted set (for
instance, using the DAV:limt elenent defined in Section 5.17).
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In this case, it would be desirable if the server could keep the ful
query result, and provide a new URl identifying a separate result
resource, allowing the client to retrieve additional data through GET
requests, and renove the result through a DELETE request.

B. 8. Search Scope Discovery

G ven a Search Arbiter resource, there's currently no way to discover
programmtically the supported sets of search scopes. Future
revisions of this specification could specify a scope discovery
mechanism simlar to the Query Schema Discovery defined in

Section 4.

| ndex

C

casel ess attribute 26-27, 34

Condi ti on Nanes
DAV: sear ch- grammar - di scovery-supported (pre) 9
DAV: sear ch- grammar - supported (pre) 9
DAV: search-mul ti pl e- scope-supported (pre) 9
DAV: search-scope-valid (pre) 9

Criteria 5

DAV: and 26
DAV: ascendi ng 26
DAV: contai ns 31
DAV: depth 23
DAV: descendi ng 26
DAV:eq 27

casel ess attribute 27
DAV: from 23
DAV: gt 27
DAV: gte 27
DAV: i ncl ude-versions 23
DAV:is-collection 30
DAV: i s-defined 30
DAV: | anguage-defined 29
DAV: | anguage- mat ches 29
DAV:|i ke 30
DAV:limt 33
DAV:literal 27
DAV: It 27
DAV:lIte 27
DAV: not 26
DAV: nresults 33
DAV: or 26
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DAV: orderby 26
DAV: scope 23
DAV: score 32
rel ati onship to DAV: orderby 33
DAV: sear ch- granmmar - di scovery-supported precondition 9
DAV: sear ch- granmmar - supported precondition 9
DAV: search-mul ti pl e- scope-supported precondition 9
DAV: search-scope-valid precondition 9
DAV: sel ect 23
DAV: support ed- query-grammar -set property 14
DAV: typed-literal 28
DAV: where 24

M
Met hods
SEARCH 7
O
OPTI ONS nethod 13
DASL response header 14
P
Properties
DAV: support ed- query- grammar - set 14
Q
Query 5
Query Gammar 5
Query Grammar Discovery 13
using live property 13
usi ng OPTIONS 13
Query Schema 5
R
Result 5
Result Record 5
Result Record Definition 5
Result Set 5
Result Set Truncation
Example 10
S
Scope 6

Search Arbiter 6
SEARCH net hod 7
Search Mddifier 6
Sort Specification 6
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