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1 
Overview and Model

Contents of this section temporarily removed. (For purposes of this review this section is irrelevant.)
2 Request Parameters 

2.1 Request Parameters for this Binding

Note temporarily removed. 

. Table 1: Summary of Request Parameters

	Actual Parameter PRIVATE 
Name
	Occurence
	Reference

	queryType
	optional, non-repeatable
	See queryType and query.

	query
	mandatory, non-repeatable 
	

	startRecord 
	optional, non-repeatable
	See 

startRecord and maximumRecords
.

	maximumRecords 
	optional, non-repeatable 
	

	recordPacking 
	optional, non-repeatable   
	See recordPacking.

	recordSchema 
	optional, non-repeatable   
	See recordSchema. 

	Facet Parameters
	optional
	See Facet Request Parameters

	resultSetTTL 
	optional, non-repeatable 
	See resultSetIdentifier, resultSetTTL, and resultSetIdleTime.

	sortKeys
	optional, non-repeatable
	See sortKeys

	stylesheet
	optional, non-repeatable
	See stylesheet and rendering

	rendering 
	optional, non-repeatable
	

	Extension parameters
	optional 
	See  Extensions

	Accept parameters
	optional
	See Accept Parameters 


2.2 Relationship of Actual Parameters to Abstract Parameters

Contents of this section temporarily removed. (For purposes of this review  this section is irrelevant.)
3 Response Elements 

3.1 Actual Response Elements for this Binding

The following table describes the top-level XML elements in the response.
Note temporarily removed. 

Table 6: Summary of Actual Response Elements

	Actual Element PRIVATE 
Name
	Type 
	Occurrence
	Restrictions/Values/ Description

	<numberOfRecords>
	xs:integer 
	Optional, non-repeatable
	See numberOfRecords.

	<resultCountPrecision>
	xs:string
	Optional, non-repeatable
	See resultCountPrecision.

	<resultSetId> 
	xs:string 
	Optional, non-repeatable
	See resultSetIdentifier, timeToLive, and idleTime.

	<resultSetIdleTime> 
	xs:integer 
	Optional, non-repeatable
	

	<record> 
	structured
	Optional, repeatable 
	See records.

	<nextRecordPosition> 
	xs:integer 
	Optional, non-repeatable
	See nextResultSetPosition.

	<diagnostics>
 (non-surrogate)
	structured 
	Optional, repeatable 
	see Diagnostics.

	<facetedResults>
	structured
	Optional, repeatable
	See facetedResults.

	<searchResultAnalysis>
	structured
	Optional, repeatable
	See searchResultAnalysis.

	<extraResponseData>
	structured
	Optional, repeatable
	See  Extensions.

	<echoedSearch

 RetrieveRequest>
	structured 
	Optional, non-repeatable
	see echoedSearchRetrieveRequest.


3.2 Relationship of Actual Elements to Abstract Elements

Contents of this section temporarily removed. 

4 Parameter and Element Descriptions

4.1 queryType and query

The request parameter queryType is a string indicating the type of query supplied in the parameter ‘query’. If queryType is omitted, the default is ‘cql’, however this default may be overridden by the server, which may indicate a default query type via Explain   The server indicates all query types supported via Explain.

The string ‘searchTerms’ is a reserved value for queryType. When ‘searchTerms’ is used as the queryType, the query may (but need not) consist of a list of term separated by space (e.g. “cat hat rat”). The server processes the query however it chooses.

The parameter ‘query’ is a query expressed in the query language indicated by queryType (or the default, if queryType is omitted).
4.2 startRecord and maximumRecords

The request parameter startRecord is a positive integer, optional, and its default if omitted is 1.  The request parameter maximumRecords is a non-negative integer, optional, and if omitted, the server may choose any value. 
The client requests that the server include a range of result set records in the response, beginning with startRecord and the number of records supplied is not to exceed maximumRecords. (The server may return less than this number of records, for example if there are fewer matching records than requested, but MUST NOT return more.)
4.3 recordPacking

In order that records which are not well formed do not break the entire message, it is possible to request that they be transferred as a single string with the <, > and & characters escaped to their entity forms. Moreover some toolkits may not be able to distinguish record XML from the XML that forms the response. However, some clients may prefer that the records be transferred as XML in order to manipulate them directly with a stylesheet that renders the records and potentially also the user interface. 

This distinction is made via the request parameter recordPacking whose value is 'string' or 'xml' (default is 'xml' if omitted).   If the value of the parameter is 'string', then the server should perform the conversion (escape the relevant characters) before transferring records. If the value is 'xml', then it should embed the XML directly into the response. Either way, the data is transferred within the 'recordData' field. If the server cannot comply with this packing request, then it MUST return a diagnostic.

4.4 recordSchema

The request parameter recordSchema identifies the XML schema of the records to be supplied in the response. The value of the parameter is the short name that the server assigns to the identifier for the schema, as listed in the server’s Explain file. The default value if not supplied is determined by the server.

For example, for the  MODS Schema Version 3.3  the identifier is info:srw/schema/1/mods-v3.3, as shown in the table  at http://www.loc.gov/standards/sru/resources/schemas.html  (note: schema identifiers are not restricted to those in this table) and the short name might (but need not) be ‘mods’. The server MUST supply records in the requested schema only. If the schema is unknown or a record cannot be rendered in that schema, then the server MUST return a diagnostic:

· If the schema is unknown, the server SHOULD supply a non-surrogate (fatal) diagnostic:, for example info:srw/diagnostic/1/66: “Unknown schema for retrieval”.  

· If an individual record cannot be rendered in the requested schema, the server SHOULD supply a surrogate (non-fatal) diagnostic in place of the record, for example: info:srw/diagnostic/1/67: “Record not available in this schema”.
4.5 nextResultSetPosition

When the last record in the response is not the last result set record, the response includes the element nextResultSetPosition whose value is the ordinal position of the next result set record following the final returned record. If there are no remaining records, this field MUST be omitted.
4.6 Facets
The client may request, and/or the server supply, faceted results for a query: analysis of how the search results are distributed over various categories (or "facets").  For example the analysis may reveal how the results are distributed by author. The user might then refine the query to one particular author among those listed.
4.6.1 Facet Request Parameters

These parameters are used to request (or suppress) the reporting of facet counts.

4.6.1.1 facetLimit Parameter

The maximum number of counts that should be reported per facet field.   

The value is an integer. 

· If positive, the server may (but is not obligated to) supply facet counts for each facet field, not to exceed the limit specified for any given field.  

· If zero, no facet counts are to be supplied.

· A negative value is used to indicate that unlimited counts may be supplied. 

The facetLimit parameter can be specified on a per field basis to indicate a separate limit for certain fields.
For example:

· facetLimit:dc.subject=100
Sets the limit to 100 for the dc.subject index. 
· The combination: facetLimit=10& facetLimit:dc.subject=100
means that the limit is 100 for  dc.subject  and 10 for all other fields. 
· The combination:facetLimit= -1& facetLimit:dc.subject=100
means that the limit is 100 for  dc.subject  and is unlimited for all other fields.  

If facetLimit (unqualified) is the only facet limit parameter then it applies to all facet fields. If facetLimit:dc.subject is the only facet limit parameter then counts for dc.subject only should be supplied. 

4.6.1.2 facetStart
An offset (1-based) into the list of counts, to allow paging. The default value is 1 (meaning start with the first count). This parameter can be specified on a per field basis. 

· facetStart=10
means begin with the 10th count.
· facetStart:dc.subject=10
means begin with the 10th count for dc.subject.

4.6.1.3 facetSort Parameter
The facetSort parameter is a sort specification for the facet results. It is non-repeatable, and has the following components.  

· sortBy. One of the following:

· ‘recordCount’
· ‘alphanumeric‘

· order.  Optional, one of:

· ‘ascending’  (default for alphanumeric)

· ‘descending’ (default for ‘recordCount’ or ‘occurrence’)
· caseSensitivity. Optional, and meaningful only for ‘alphanumeric’.  One of:

· ‘caseSensitive’

· ‘caseInsensitive’ (default)

Serialization
The value of the parameter is a sequence of these components, occurring in the order given, separated by commas. sortBy must occur; either of the other two may be omitted. If caseSensitivity only is omitted, then sortBy and order are separated by a single comma. If order only is omitted, then sortBy and caseSensitivity are separated by two consecutive commas. In any case there is no trailing comma after the last component. 

Examples

· facetSort=recordCount

· facetSort=alphanumeric,descending

· facetSort=alphanumeric,,caseSensitive

· facetSort=alphanumeric,descending,caseSensitive

If the server is unable to sort according to the request, then it MUST supply an appropriate diagnostic. 

4.6.1.4 facet Range Parameters

4.6.1.4.1  facetRangeField
Specifies the name of an index to be treated as a range facet.   It is repeatable.
Examples:
· facetRangeField=dateOfPublication 
· facetRangeField=cost 
The specified index should have an associated implied order. For example, for a date index (e.g. dateOfPublication)  an earlier date is a lower value than a later date. 
4.6.1.4.2 facetLowValue
The lowest value of the specified facet range field for which facet counts should be reported.  

Example:

facetLowValue:dateOfPublication =20010101

4.6.1.4.3 facetHighValue
The highest value of the specified facet range field for which facet counts should be reported.  

Example:

facetHighValue:dateOfPublication =20040404

The combination:

facetRangeField=dateOfPublication& facetLowValue:dateOfPublication=20010101& facetHighValue:dateOfPublication=20040404

means that counts should be reported only when dateOfPublication is between the specified start and end dates.
4.6.1.5 facetCount Parameter

This parameter may be used to request the facet count for a specific term.  The parameter may be repeated, but should not be used in conjunction with any other facet parameter. 

Example:

facetCount:dc.subject=history

4.6.2 facetedResults

The server supplies faceted results in the response, via the response element <facetedResults>, corresponding to the facet parameters supplied:

· If there were no facet parameters in the request, the server may supply whatever faceted results it chooses to, or none at all.

· If the sole facet parameter in the request was “facetLimit=0” then the server SHOULD NOT supply any faceted results.

· Otherwise, the server SHOULD attempt to supply faceted results according to the facet parameters in the request, as described in above. 

4.6.3 Metasearch Support

A server might support metasearching, that is, sending the query off to multiple data sources and then consolidating the results into a single result set.   This is for the most part invisible to the protocol, that is, from the protocol point of view there is a single server.  However, for faceted results, multiple data sources may be exposed, as illustrated in the following example.  (Multiple data sources may also be exposed for search result analysis.)
4.6.3.1 Facet results example
For this example there are two data sources: Library of Congress Catalog, and MELVYL. An XML instance and schema are provided in Appendix B.
Example

In this example, there are two data sources,

· Library of Congress Catalog
· MELVYL
The server supports facet types:
· subject

· author
A request includes the following parameters:

             query=nuthatch

             facetLimit=10

Which says: for the query “nuthatch” report facet counts for all facet types, not to exceed 10 counts per facet type. 

The response includes the following facet counts:
source

· Library of Congress Catalog 
· Facet counts for subject
· birds – 15 records
· nuthatches – 12 records
· Facet counts for author

· Davies, Melvyn -  1 record

· Pravosudov, Vladimir V -  1 record
· MELVYL 
· Facet counts for subject
· nuthatches – 18 records
· Sitta carolinensis – 4 records
· Facet counts for author

· Deignan, H. G  - 2 records

· Dunbar
, Catherine -  1 record

· Audubon, John James -  1 record

4.7 sortKeys

If the sortKeys request parameter is included, it is a request for the server to sort the result set. 

Note: While sorting is a function of SRU, sorting may also be a function of a query language for example, CQL.  Thus an SRU request may include a CQL query, and sorting is a function of CQL. So it is possible for a request to include a sort specification at both the protocol level and at the query level.  The server decides how such a request is to be handled.  Diagnostic  94 , 95, or  96 (see http://www.loc.gov/standards/sru/resources/diagnostics-list.html) may apply.
The   parameter includes one or more keys, each of which includes the following information: 

4.7.1 Sort Sub Parameters

The sortKeys parameter consists of one or more sortkeys each with the following sub parameters. 
· Path
Mandatory. An XPath expression for a tagpath to be used in the sort. XPath is a W3C specification which allows the description of an element path.
· sortSchema
Optional. The URI for an XML schema to which the XPath expression applies. A utility schema into which records can be transformed in order to sort them in a particular way. 
It is not (necessarily) the same schema used to supply records in the response, there is a separate parameter, recordSchema, for that.  For example, if the record has a geographical location in it, it may be desirable to sort the locations in the records from north to south and east to west. This may require transformation into a schema that allows sorting by a convenient coordinate system, rather than lexically on the place name, and this schema may not be available for retrieving the records. 
So to sort by title, one might specify the xpath of "/record/title" within the Dublin Core schema.  If sortSchema is omitted, the server makes its best guess to interpret the XPath expression. 
· Ascending
Optional. Boolean, default ‘true’. 
· caseSensitive 
Optional. Boolean, default ‘false’.

· missingValue  
Optional. (Default is ‘highValue’). If the supplied XPath is not present within the record (for example if the server is instructed to sort by author, and a record has no author), it will behave in accordance with this value.  One of:
·  'abort'
  Supply a diagnostic that the sort could not be performed. 

·  'highValue'  
The server should sort this as if it were the highest possible value. 

·  'lowValue' 
The server should sort this as if it were the lowest possible value. 

· 'omit'.
The server should remove this record from the results.

· A fixed value.
The server should sort the record as if this value were supplied.

4.7.2 Textual Representation of sortKeys Parameter 

The value of the parameter sortKeys is represented as one or more keys. The following rules apply: 

· Each key except the last is followed by a space.

· Each individual key is a sequence of key-parameters, occurring in the order given above, separated by commas.

· Key-parameters beyond the first may be supplied with no value (represented by consecutive commas), in which case the server will use the default, except for the last parameter supplied, which must have a value (i.e. the key may not end in a comma). 

· The path and schema must be quoted if they contain quotes, commas or spaces. Internal quotes must be escaped with a backslash. 
· Boolean parameters are expressed as 1 (true) or 0 (false). 

An example of the sortKeys parameter in an SRU URL might be: 

&sortKeys=title,onix date,onix,,0

This example asks to sort as follows:

· primarily by 'title',  from the 'onix' schema. ‘ascending’,'caseSensitive' and 'missingValue' are not given, therefore the defaults apply, namely ‘ascending’, 'insensitive' and 'highValue'. 

· secondarily by 'date', also from the 'onix' schema, ascending (as the default), insensitive. 'missingValue' is not given, therefore the default applies, namely 'highValue'.

4.7.3 Failure to Sort

If the server is unable to create a sorted result set according to the request, then it must supply appropriate diagnostics stating this. 

4.8 stylesheet and rendering
The request parameter ‘stylesheet’ is a URL for a stylesheet, to be used for the display of the response to the user.  The value of parameter ‘rendering’ determines whether the stylesheet is to be rendered by the server or client.  Its value is ‘local’ or ‘remote’.  If omitted, the default is ‘local’.

4.8.1 Local Rendering

If ‘stylesheet’ is supplied and the value of ‘rendering’ is ‘local’ (or ‘rendering’ is omitted), the client requests that the server simply return this URL in the response, in the href attribute of the xml-stylesheet processing instruction before the response xml. (It is likely that the type will be XSL, but not necessarily so.) If the server cannot fulfill this request it MUST supply a non-surrogate diagnostic . 

The purpose is to allow a thin client to turn the response XML into a natively renderable format, often HTML or XHTML. This allows a web browser, or other application capable of rendering stylesheets, to act as a dedicated client without requiring any further application logic. 
Example

http://z3950.loc.gov:7090/voyager?stylesheet=/master.xsl&query=dinosaur
This requests the server to include the following as beginning of the response: 

<?xml version="1.0"?>

 <?xml-stylesheet type="text/xsl" href="/master.xsl"?>

 <sru:searchRetrieveResponse ... 
4.8.2 Remote Rendering
If ‘stylesheet’ is supplied and the value of ‘rendering’ is ‘remote’, the client is requesting that the server format the response according to the specified stylesheet, assuming the default SRU response schema as input to the stylesheet.  Typically this would make sense only if the client is requesting (either via the Accept parameter or HTTP Accept Header; see Accept Parameters) HTML as the format for the response.  
4.9 Accept Parameters

The request may include parameters corresponding to standard HTTP Accept header fields. 
4.9.1 httpAccept

The request parameter  httpAccept may be supplied to indicate the preferred format of the response.  The value is an internet media type.  For example if the client wants the response to be supplied in the ATOM format, the value of the parameter is ‘application/atom+xml’.
The default value for the response type is ‘application/sru+xml’, described in Annex A.  
Note:This media type is pending registration.  The pre-registration media type application/x-sru+xml should  be accepted.

The intent of the httpAccept parameter can be accomplished with an HTTP Accept Header. Servers SHOULD support either mechanism.
In either case (via the httpAccept parameter or HTTP Accept Header), if the server does not support the requested media type then the server MUST respond with a 406 status code and SHOULD return an HTML message with pointers to that  resource in supported media types.

If an SRU server supports multiple media types and uses content negotiation to determine the media type of the response, then the server SHOULD provide a URL in the Content-Location header of the response pointing directly to the response in that mime-type.  For instance, if the client had sent the URL http://example.org/sru?query=dog with an Accept header of “application/rss+xml”, then the server SHOULD return a Content-Location value of http://example.org/sru?query=dog&httpAccept=application/rss+xml.  This Content-location header is returned along with the content itself, presumably in the application/rss+xml format. (It would also be acceptable to return a redirect to that URL instead, but that behavior is not encouraged as it is inefficient.)
The default response type is application/sru+xml.  That is, If there is neither an Accept header (or if there is an Accept header of “*”) nor an httpAccept parameter, the response should be of media type application/sru+xml, and a corresponding Content-Location header should be returned with the response. For example if the request is  http://example.org/sru?query=dog,   a content-location header of http://example.org/sru?query=dog&httpAccept=application/sru+xml  should be returned. 
4.9.2 Other Accept Parameters
In addition to the httpAccept parameter, the following parameters may be included in a request:

· httpAccept-charset

· httpAccept-encoding

· httpAccept-language

· httpAccept-ranges

The format of the value of the parameter in all cases is as described in the HTTP Protocol specification. For reference, see http://www.w3.org/Protocols/rfc2616/rfc2616-sec14.html
4.10 resultSetIdentifier,  resultSetTTL, and resultSetIdleTime
The server may supply the identifier of the result set created by the current operation via the response element <resultSetId>.  Its purpose is to allow the result set to be referenced in a subsequent request.

Note: In order for a subsequent request to reference the result set, that reference must occur within the query of that request, provided that the query language supports this feature (CQL, for example, does). The SRU protocol itself does not directly provide this feature. 

The client may request, via parameter resultSetTTL, that the server maintain the result set to be created for a specified period of time (in seconds). The server may choose not to fulfill this request, and may respond with a different value, via the response element resultSetIdleTime.

The response element <resultSetIdleTime> is a good-faith estimate by the server of the idle time, in seconds. That is, the server projects (but does not guarantee) that the result set will remain available and unchanged (both in content and order) until there is a period of inactivity exceeding this idle time. The idle time must be a positive integer, and should not be so small that a client cannot realistically reference the result set again. If the server does not intend that the result set be referenced, it should omit the result set identifier in the response.

The response element resultSetIdleTime is independent (from a protocol point of view) of the request parameter resultSetTTL. It may be less-than, equal-to, or greater-than resultSetTTL, and may be supplied or omitted regardless of whether resultSetTTL is supplied or omitted.  

4.11 numberofRecords 
The server reports the size of the result set via the response element <numberOfRecords>. If the query fails, its value MUST be zero.
4.12 resultCountPrecision

The element<resultCountPrecision> allows the server to indicate or estimate the accuracy of the result count as reported by the response element <numberOfRecords>. The value is a URI, identifying a term from a controlled vocabulary.  
There may be many such vocabularies maintained from which the value of this element may be chosen. There will be one such vocabulary maintained in conjunction with this standard. The following values are included in the standard vocabulary at the time of publication of this standard and additional values may be added:
· exact  
· The server guarantees that the value as reported in <numberOfRecords> is accurate.  

· unknown 
· The server has no idea what the result count is, and does not want to venture an estimate. 

· estimate
·  The server does not know the result set count, but offers an estimate. 
· maximum 
· The value supplied is an estimate of the maximum possible count that the result set will attain.

· minimum 
· The server does not know the result count but guarantees that it is at least this large.

· current
·  The value supplied is an estimate of the count at the time the response was sent, however the result set may continue to grow.
4.12.1 Extensibility

In general the value for parameter resultCountPrecision is a URI.  Any URI indentifying a term appropriate for use as a value of this parameter may be used, thus extensibility is provided. 
4.12.2 ‘info’ URI Representation of Value

The values listed above ( ‘exact’, ‘unknown’, etc.) are represented by the following URIs:
· info:srw/vocabulary/resultCountPrecision/1/exact
· info:srw/vocabulary/resultCountPrecision/1/unknown

· info:srw/vocabulary/resultCountPrecision/1/estimate

· info:srw/vocabulary/resultCountPrecision/1/maximum

· info:srw/vocabulary/resultCountPrecision/1/minimum

· info:srw/vocabulary/resultCountPrecision/1/current
For these values, the actual parameter value used may be the URI or it may be the term itself. The rule is that whenever the parameter value does not take the form of a URI, then it is assumed to be prefixed by the string ‘info:srw/vocabulary/resultCountPrecision/1/’.   
In these URIs, the path component ‘1’ is the authority component; ‘1’ refers to the SRU Maintenance Agency.  Other authorities will be registered upon request. See  http://www.loc.gov/standards/sru/resources/infoURI.html for details.  In this manner additional values may be defined for the parameter resultCountPrecision.  

The ‘info’ URI mechanism is not intended to preclude use of other types of URIs to represent values of this parameter.
4.13 records

The response element <records> contains the records and/or surrogate diagnostics, and may be represented differently for different response schemas. For the SRU default response schema (see Annex A), it is a sequence of <record> elements, where each contains either a record, or a surrogate diagnostic explaining why that record could not be transferred.  

4.14 echoedSearchRetrieveRequest 
Very thin clients, such as a web browser with a stylesheet, may not have the facility to record the query that generated the response it has just received. The server may thus echo the request back to the client within the response. There are no request elements associated with this functionality.

The response element <echoedSearchRetrieveRequest> includes subelements corresponding to request parameters, using the same name. 

Echoed Request Example

<echoedSearchRetrieveRequest>

        <query>dc.title = dinosaur</query>

        <recordSchema>mods</recordSchema>

       <xQuery>

              <searchClause xmlns="info:srw/xmlns/1/xcql-2-0-v1”>
                    <index>dc.title</index>

                    <relation>

                         <value>=</value>

                   </relation>

                   <term>dinosaur</term>

             </searchClause>

       </xQuery>

      <baseUrl>http://z3950.loc.gov:7090/voyager</baseUrl> 

</echoedSearchRetrieveRequest> 
In addition to the echoed parameters, note the  sub-elements <xQuery> and <baseUrl>. 
<xQuery> represents an XCQL rendering of the query.  (See XCQL Annex of CQL specification.)
Note: This has two benefits.

· The client can use XSLT or other XML manipulation to modify the query without having a CQL query parser.

· The server can return extra information specific to the clauses within the query. 
<baseURL> allows the client to reconstruct queries by simple concatenation, or retrieve the Explain document to fetch additional information such as the title and description to include in the results presented to the user. 
4.15 searchResultAnalysis

The response element <searchResultAnalysis> provides sub query analysis of the search results.

4.15.1 Example

Consider for example the query:

title=cat and subject=dog or author=frog
Sub queries would be:

· title=cat

· subject=dog

· author=frog

· title=cat and subject=dog

· title=cat or author=frog

· subject=dog or author=frog

Sub query analysis would provide information for some or all of these sub queries, including the result count and a request URL.

For example <searchResultAnalysis> for the above query might contain the following information. 
· Subquery: title=cat and subject=dog or author=frog  (the whole query)

· Results: 3031

· Request URL (the original request): http://www.xyz.com/sru?query=“title=cat and subject=dog or author=frog” 
· Subquery: title=cat 

· Results: 9003

· Request URL: http://www.xyz.com/sru?query=“title=cat” 
· Subquery: subject=dog

· Results: 2007

· Request URL: http://www.xyz.com/sru?query=“subject=dog” 
· Subquery: author=frog  

· Results: 100

· Request URL: http://www.xyz.com/sru?query=“author=frog” 
· Subquery: title=cat and subject =dog

· Results: 1863

· Request URL: http://www.xyz.com/sru?query=“title=cat and subject=dog” 
· Subquery: title=cat or author=frog”

· Results: 9007

· Request URL: http://www.xyz.com/sru?query=“title=cat or author=frog” 
· Subquery: subject = dog or author=frog

· Results: 2009

· Request URL: http://www.xyz.com/sru?query=“subject=dog or author=frog” 
4.15.2 Metasearch Support

As noted above in Facets, a server might support metasearching, invisible to the protocol except in the case of facet results and search result analysis.  The above example does not illustrate multiple data sources, however this feature is illustrated in the XML schema and example instance in Annex B (XML for Search Result Analysis).
5 Operation and Version
Earlier versions of the protocol (versions 1.1 and 1.2) included request parameters ‘operation’ and ‘version’, and response element <version>. These are removed from version 2.0. This section is included to describe (1) the use of endpoints to replace these parameters, and (2) how version 2.0 servers may interoperate with clients running earlier versions that include these parameters. 

5.1 Endpoints
Earlier versions of SRU, 1.1 and 1.2, expressed the concept of an operation: a searchRetrieve operation and a scan operation are defined.  An operation parameter is defined for each operation’s request, because it is assumed that a single network end-point might support multiple operations. A version parameter is also defined because, similarly, it is assumed that multiple versions might be supported at a single endpoint. 

With version 2.0, it is EXPLICITY ASSUMED that there will be a unique endpoint for each version. It is further RECOMMENDED that there be a unique endpoint for each operation (for a given version). 
For version 2.0, multiple operations (e.g. searchRetrieve and Scan) might have the same endpoint, and the server may be able to heuristically determine the operation for a request from the combination of parameters. However, as new operations or new versions of existing operations are defined, that may no longer be possible. 

Thus for example, for earlier versions, there may be a single endpoint such as:

http://www.example.com/sru
And the following requests can be sent:
· http://www.example.com/sru?operation=searchRetrieve&version=1.1&.......

· http://www.example.com/sru?operation=searchRetrieve&version=1.2&.......

· http://www.example.com/sru?operation=scan&version=1.1&.......

· http://www.example.com/sru?operation=scan&version=1.2&.......

But for version 2.0, there SHOULD be separate endpoints, for example:
· http://www.example.com/searchRetrieve2-0

· http://www.example.com/searchRetrieve2-1

· http://www.example.com/scan2-0

· http://www.example.com/scan2-1
5.2 Interoperation
Following are guidelines for interoperation with earlier versions. 
· A client operating under version 2.0 of SRU SHOULD include NEITHER of the request parameters ‘operation’ or ‘version’.
· If a server is operating under version 2.0 and the version parameter is included in a received request, and the server supports the requested version: It may, if it chooses, process the request under that version. However, details of how these parameters are treated are beyond the scope of this standard. 
· If the version parameter is included in a received request, and the server does not supports the requested version: the request should be rejected and a fatal diagnostic included. (The server may be able to supply the response according to the requested version – even though it does not in general support that version. If the server is willing and able to issue the failure response according to the requested version, then it should do so. However it is not required to do so, and, unfortunately, failure to do will probably mean that the response cannot be interpreted by the client.)

· If  the operation parameter is included in a received request: 
· If the value of the operation parameter is searchRetrieve, the server may ignore it.

· If the value of the operation parameter is other than searchRetrieve, the server may reject the request (with a fatal diagnostic) or may, if it chooses, process the request; however details of how the request should be processed are out of scope.

6 Diagnostics

A server supplies diagnostics in the response as appropriate. Diagnostics are provided in SRU responses both in the response element <diagnostics>, and in the response element <records>.

A diagnostics is fatal' or non-fatal. A fatal diagnostic is generated when the execution of the request cannot proceed and no results are available. For example, if the client supplied an invalid query there might be nothing that the server can do. A non-fatal diagnostic is one where processing may be affected but the server can continue. For example if a particular record is not available in the requested schema but others are, the server may return the ones that are available rather than failing the entire request. 

Non-fatal diagnostics are further divided into two categories: 'surrogate' and 'non-surrogate'. Surrogate diagnostics take the place of a record (as described in the Result Set Model). Non-surrogate, non-fatal diagnostics are diagnostics saying that while some or all the entries are available, something may have gone wrong; for example the requested sorting algorithm might not be available. Or, it may be just a warning.

To summarize: A surrogate diagnostic replaces a record; a non-surrogate diagnostic refers to the response at large and is supplied in addition and external to the records.  A non-surrogate diagnostic may be fatal or non-fatal. So three combinations are possible:

· surrogate, non-fatal diagnostic (in element <records>)

· non-surrogate, non-fatal diagnostic (in element <diagnosics>)

· non-surrogate, fatal diagnostic (in element <diagnosics>)

(“Fatal, surrogate” is not a valid combination.)
6.1 Diagnostic List

Diagnostics for use with SRU 2.0 are listed at http://www.loc.gov/standards/sru/resources/diagnostics-list.html. This diagnostic list has the namespace: info:srw/diagnostic/1. For example, the URI info:srw/diagnostic/1/10 identifies the diagnostic “Query syntax error”.  

 Diagnostics used in SRU 2.0 need not be limited to this list, nor need this list be used exclusively for SRU 2.0.

6.2 Diagnostic Examples 

These examples are based on the default diagnostic schema, which is supplied in Annex B.
6.2.1 Non-Surrogate Example
Non-surrogate, fatal diagnostic: 

<diagnostics>

     <diagnostic xmlns=”info:srw/xmlns/1/sru-2-0-diagnostic">

              <uri>info:srw/diagnostic/1/38</uri>

             <details>10</details>

            <message>Too many boolean operators, the maximum is 10. 

                               Please try a less complex query.</message>

    </diagnostic>

 </diagnostics>
6.2.2 Surrogate Example

Surrogate, non-fatal diagnostic: 

<records>

      <record>

         <recordSchema> info:srw/schema/1/diagnostics-v1.1</recordSchema>

         <recordData>

              <diagnostic xmlns=" info:srw/xmlns/1/sru-2-0-diagnostic">

                     <uri>info:srw/diagnostic/1/65</uri>

                     <message>Record deleted by another user.</message>

              </diagnostic>

         </recordData> 

     </record> ...

<records>

7 Extensions

An extension mechanism is provided in SRU.  Both in the request and in the response, “additional information” may be provided, in the request by an extension parameter and in the response by the <extraResponseData> element. 

7.1 Extension Request Parameter
An extension parameter takes on the name of the extension. It must begin with 'x-'  (lower case x followed by hyphen). SRU will never include an official extension with a name beginning with 'x-', so this will never clash with a mainstream extension name. 
The extension definition MUST supply a namespace. It is recommended that the extension name be 'x-' followed by an identifier for the namespace, again followed by a hyphen, followed by the name of the element within the namespace. 

 example 
http://z3950.loc.gov:7090/voyager?...&x-info4-onSearchFail=scan

Note that this convention does not guarantee uniqueness since the extension name will not include a full URI. The extension owner should try to make the name as unique as possible. If the namespace is identified by an 'info:srw' URI , then the recommended convention is to name the extension "x-infoNNN-XXX" where NNN is the 'info:srw' authority string, and XXX is the name of the extension. Extension names MUST never be assigned with this form except by the proper authority for the given 'info' namespace. 

7.2 Extension Response Element: extraResponseData
An extension definition may (but need not) define a response, to be carried via the extraResponseData  element. The extension definition indicates the element names, from the extension’s namespace, which will carry the response information.
 example: 

<sru:extraResponseData>

 <auth:token xmlns:auth="info:srw/extension/2/auth-1.0">

 277c6d19-3e5d-4f2d-9659-86a77fb2b7c8

 </auth:token>

 </sru:extraResponseData>
7.3 Behavior

The response may include extraResponseData for a given extension only if the request included the extension parameter for that extension, and the extension definition defines a response. Thus a response may never include unsolicited extraResponseData. For example the response may contain cost information regarding the query or information on the server or database supplying the results. This data must, however, have been requested.

If the server does not recognize an extension supplied in an extension parameter, it may simply ignore it. (For that matter, if the server does recognize the extension, it may choose to ignore it.) If the particular request requires some confirmation that it has been carried out rather than ignored, then the extension designer should define a response. There may even be an element defined in the response for the server to indicate that it did recognize the request but did not carry it out (and even an indication why).  However, the server is never obliged to include a response. Thus though a response may be included in the definition of an extension, it may never be designated as mandatory.

Thus the semantics of parameters in the request may not be modified by extensions, because the client cannot be assured that the server recognizes the extension. On the other hand, the semantics of parts of the response may be modified by extensions, because the client will be aware that the extension has been invoked, because extensions are always invoked by the client: the response semantics may be changed by an extension only if the client specifically requests the change. Even when a client does request a change in response semantics, it should be prepared to receive regular semantics since servers are at liberty to ignore extensions.

7.4 Echoing the Extension Request
 If the server chooses to echo the request ( see echoedSearchRetrieveRequest) it must be able to transform the extension parameter into XML, properly namespaced (the extension parameter name will not transform to a valid element in the SRU namespace).  If it encounters an unrecognized element and cannot determine the namespace, the server may either make its best guess as to how to transform the element, or simply not return it at all. It should not, however, add an undefined namespace to the element as this would invalidate the response. 

A. Content Type application/sru+xml
Normative Annex
This Annex describes the media type application/sru+xml, which is the default SRU response format.
 This media type is pending registration.  (See http://tools.ietf.org/html/draft-denenberg-mods-etc-media-types-00)

The pre-registration media type application/x-sru+xml SHOULD be accepted. 
The XML schema for this media type is supplied in Annex B (B.3).

A.1 Example searchRetrieve Response 
The following is an example of a searchRetrieve response supplied in the content type application/sru+xml:

<searchRetrieveResponse>

    <numberOfRecords>10</numberOfRecords>
    <resultSetId>resultA</resultSetId>

    <resultSetIdleTime>180</resultSetIdleTime>
    <records>
            <record>

              record 1 …. See Example Record
            </record> 

            <record>

             record 2 …..

            </record> 

    </records>

    <nextRecordPosition>3</nextRecordPosition> 

    <echoedSearchRetrieveRequest> 

         …. see Echoed Request Example
    </echoedSearchRetrieveRequest>

    <diagnostics>

         <diagnostic>

        first non-surrogate diagnostic … see Non Surrogate Diagnostic Example
         </diagnostic>

         <diagnostic>

        second non-surrogate diagnostic 

         </diagnostic>

    </diagnostics>

    <extraResponseData>

              see Extension Example
    </extraResponseData>

</searchRetrieveResponse>

A.2 Structure of the <Record> Element

The response element ‘records’ is a sequence of <record> elements as shown below.  Each contains either a record, or a surrogate diagnostic explaining why that record could not be transferred.  All records are transferred in XML. Records may be expressed as a single string, or as embedded XML. If a record is transferred as embedded XML, it must be well formed and should be validatible against the record schema.
Each <record> element is structured into the elements shown in the following table.

Table 3: Structure of the <Record> Element
	Element PRIVATE 
 
	Type 
	Occurence
	Description 

	<recordSchema> 
	xs:string 
	mandatory 
	The URI identifier of the XML schema in which the record is encoded. Although the request may use the server's assigned short name, the response must always be the full URI. 

	<recordPacking> 
	xs:string 
	mandatory 
	'string' or 'xml'.

	<recordData> 
	<stringOrXmlFragment> 
	mandatory 
	The actual  record. 

	<recordIdentifier>
	xs:string 
	optional


	An identifier for the record by which it can unambiguously be retrieved in a subsequent operation. For example via the 'rec.identifier' index in CQL. 

	<recordPosition> 
	xs:positiveInteger 
	optional 
	The position of the record within the result set. 

	<extraRecordData> 
	,<xmlFragment> 
	optional 
	Any additional information to be transferred with the record. 


Example

An example record, in the simple Dublin Core schema, packed as XML:

    <record>
           <recordSchema>info:srw/schema/1/dc-v1.1</recordSchema>
           <recordPacking>xml</recordPacking>
           <recordData>
                  <srw_dc:dc xmlns:srw_dc="info:srw/schema/1/dc-v1.1">
                       <dc:title>This is a Sample Record</dc:title>
                  </srw_dc:dc>
          </recordData>
         <recordPosition>1</recordPosition>
         <extraRecordData>
             <rel:score xmlns:rel="info:srw/extensions/2/rel-1.0"> 0.965 </rel:score>
        </extraRecordData> 
   </record>

B. Schemas
Normative Annex
This Annex supplies the various XML schemas referenced within the standard.

B.1 XML Schema for Content Type Application/sru+xml

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" xmlns="info:srw/xmlns/1/sru-2-0-response" targetNamespace="info:srw/xmlns/1/sru-2-0-response" xmlns:diag="info:srw/xmlns/1/sru-2-0-diagnostic" elementFormDefault="qualified" attributeFormDefault="unqualified">

<xs:import namespace="info:srw/xmlns/1/sru-2-0-diagnostic" schemaLocation="diagnostic.xsd"/>

<!--  

*********** Root element declaration

-->

<xs:element name="searchRetrieveResponse" type="searchRetrieveResponseComplexType"/>

<!--  

****************Main Type Definition: searchRetrieveResponseComplexType

-->

<xs:complexType name="searchRetrieveResponseComplexType">


<xs:sequence>



<xs:element ref="numberOfRecords" minOccurs="0"/>



<xs:element ref="resultSetId" minOccurs="0"/>



<xs:element ref="resultSetIdleTime" minOccurs="0"/>



<xs:element ref="records" minOccurs="0"/>



<xs:element ref="nextRecordPosition" minOccurs="0"/>



<xs:element ref="echoedSearchRetrieveRequest" minOccurs="0"/>



<xs:element ref="diagnostics" minOccurs="0"/>



<xs:element ref="extraResponseData" minOccurs="0"/>


</xs:sequence>

</xs:complexType>

<!--  

**************** Auxiliary Type Definitions (in alphabetical order)

-->

<!--  

diagnosticsComplexType

-->

<xs:complexType name="diagnosticsComplexType">


<xs:sequence>



<xs:element ref="diag:diagnostic" maxOccurs="unbounded"/>


</xs:sequence>

</xs:complexType>

<!--  

echoedRequestComplexType

-->

<xs:complexType name="echoedRequestComplexType">


<xs:sequence>



<xs:element ref="query"/>



<xs:element ref="xQuery"/>



<xs:element ref="startRecord" minOccurs="0"/>



<xs:element ref="maximumRecords" minOccurs="0"/>



<xs:element ref="recordPacking" minOccurs="0"/>



<xs:element ref="recordSchema" minOccurs="0"/>



<xs:element ref="recordXPath" minOccurs="0"/>



<xs:element ref="resultSetTTL" minOccurs="0"/>



<xs:element ref="sortKeys" minOccurs="0"/>



<xs:element ref="xSortKeys" minOccurs="0"/>



<xs:element ref="stylesheet" minOccurs="0"/>



<xs:element ref="extraRequestData" minOccurs="0"/>


</xs:sequence>

</xs:complexType>

<!--  

extensionComplexType

-->

<xs:complexType name="extensionComplexType">


<xs:sequence>



<xs:any processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>

</xs:complexType>

<!--  

recordComplexType

-->

<xs:complexType name="recordComplexType">


<xs:sequence>



<xs:element ref="recordSchema"/>



<xs:element ref="recordPacking"/>



<xs:element ref="recordData"/>



<xs:element ref="recordPosition" minOccurs="0"/>



<xs:element ref="extraRecordData" minOccurs="0"/>


</xs:sequence>

</xs:complexType>

<!--  

recordsComplexType

-->

<xs:complexType name="recordsComplexType">


<xs:sequence>



<xs:element ref="record" maxOccurs="unbounded"/>


</xs:sequence>

</xs:complexType>

<!--  

sortKeyComplexType

-->

<xs:complexType name="sortKeyComplexType">


<xs:sequence>



<xs:element ref="path"/>



<xs:element ref="schema" minOccurs="0"/>



<xs:element ref="ascending" minOccurs="0"/>



<xs:element ref="caseSensitive" minOccurs="0"/>



<xs:element ref="missingValue" minOccurs="0"/>


</xs:sequence>

</xs:complexType>

<!--  

stringOrXmlFragmentComplexType

-->

<xs:complexType name="stringOrXmlFragmentComplexType" mixed="true">


<xs:sequence>



<xs:any processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>

</xs:complexType>

<!--  

xSortKeysComplexType

-->

<xs:complexType name="xSortKeysComplexType">


<xs:sequence>



<xs:element ref="sortKey" maxOccurs="unbounded"/>


</xs:sequence>

</xs:complexType>

<!--
****************element declarations

-->

<xs:element name="ascending" type="xs:boolean"/>

<xs:element name="caseSensitive" type="xs:boolean"/>

<xs:element name="diagnostics" type="diagnosticsComplexType"/>

<xs:element name="displayTerm" type="xs:string"/>

<xs:element name="echoedSearchRetrieveRequest" type="echoedRequestComplexType"/>

<xs:element name="extraRecordData" type="extensionComplexType"/>

<xs:element name="extraRequestData" type="extensionComplexType"/>

<xs:element name="extraResponseData" type="extensionComplexType"/>

<xs:element name="extraTermData" type="extensionComplexType"/>

<xs:element name="maximumRecords" type="xs:nonNegativeInteger"/>

<xs:element name="maximumTerms" type="xs:positiveInteger"/>

<xs:element name="missingValue" type="xs:string"/>

<xs:element name="nextRecordPosition" type="xs:positiveInteger"/>

<xs:element name="numberOfRecords" type="xs:nonNegativeInteger"/>

<xs:element name="path" type="xs:string"/>

<xs:element name="query" type="xs:string"/>

<xs:element name="record" type="recordComplexType"/>

<xs:element name="recordData" type="stringOrXmlFragmentComplexType"/>

<xs:element name="recordPacking" type="xs:string"/>

<xs:element name="recordPosition" type="xs:positiveInteger"/>

<xs:element name="records" type="recordsComplexType"/>

<xs:element name="recordSchema" type="xs:string"/>

<xs:element name="recordXPath" type="xs:string"/>

<xs:element name="responsePosition" type="xs:nonNegativeInteger"/>

<xs:element name="resultSetId" type="xs:string"/>

<xs:element name="resultSetIdleTime" type="xs:positiveInteger"/>

<xs:element name="resultSetTTL" type="xs:nonNegativeInteger"/>

<xs:element name="schema" type="xs:string"/>

<xs:element name="sortKey" type="sortKeyComplexType"/>

<xs:element name="sortKeys" type="xs:string"/>

<xs:element name="startRecord" type="xs:positiveInteger" default="1"/>

<xs:element name="stylesheet" type="xs:anyURI"/>

<xs:element name="value" type="xs:string"/>

<xs:element name="xQuery" type="extensionComplexType"/>

<xs:element name="xSortKeys" type="xSortKeysComplexType"/>

<!-- -->
</xs:schema>
B.2 XML Schema for Diagnostics

This section defines the default diagnostic schema for SRU 2.0. It has three elements, 'uri', 'details' and 'message'. 

The 'uri' field is required. It’s value is a URI, identifying the particular diagnostic. The 'details' part contains information specific to the diagnostic. The 'message' field contains a human readable message to be displayed. Only the uri field is required, the other two are optional. 

The identifier for the diagnostic schema is: info:srw/schema/1/diagnostics-v1.1 

Table 3: Elements of the Diagnostic Schema

	Element 
	Type 
	Occurence
	Description 

	<uri> 
	xs:anyURI 
	Mandatory 
	The diagnostic's identifying URI. 

	<details> 
	xs:string 
	Optional 
	Any supplementary information available, often in a format specified by the diagnostic 

	<message> 
	xs:string 
	Optional 
	A human readable message to display to the end user. The language and style of this message is determined by the server, and clients should not rely on this text being appropriate for all situations. 


The diagnostic schema follows:
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" xmlns="info:srw/xmlns/1/sru-2-0-diagnostic" 

targetNamespace="info:srw/xmlns/1/sru-2-0-diagnostic" elementFormDefault="qualified" attributeFormDefault="unqualified">

<!--  

*********** Root element declaration

-->



<xs:element name="diagnostic" type="diagnosticComplexType"/>


<!--  

**************** Type Definition: diagnosticComplexType

-->

<xs:complexType name="diagnosticComplexType">


<xs:sequence>



<xs:element ref="uri"/>



<xs:element ref="details" minOccurs="0"/>



<xs:element ref="message" minOccurs="0"/>


</xs:sequence>

</xs:complexType>


<!--  

**************** Element Declarations

-->

<xs:element name="details" type="xs:string"/>

<xs:element name="message" type="xs:string"/>

<xs:element name="uri" type="xs:anyURI"/>
<!-- -->
</xs:schema>
B.3 XML for Faceted Results

B.3.1 XML Schema for Faceted Results 
<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified" xmlns="info:srw/xmlns/1/sru-facetedResults" targetNamespace="info:srw/xmlns/1/sru-facetedResults">

<!-- Root Declaration -->

<xs:element name="facetedResults" type="facetedResultsDefinition"/>

<!-- End Root Declaration -->

<!--  -->

<!--facetedResultsDefinition-->

<xs:complexType name="facetedResultsDefinition">


<xs:choice>



<xs:element ref="datasource" maxOccurs="unbounded"/>



<xs:element ref="facet" maxOccurs="unbounded"/>


</xs:choice>

</xs:complexType>

<!-- datasourceDefinition -->

<xs:complexType name="datasourceDefinition">


<xs:sequence>



<xs:element ref="datasourceDisplayLabel" minOccurs="0"/>



<xs:element ref="datasourceDescription" minOccurs="0"/>



<xs:element ref="baseURL" minOccurs="0"/>



<xs:element ref="facets"/>


</xs:sequence>

</xs:complexType>

<!--  -->

<!-- facetsDefinition -->

<xs:complexType name="facetsDefinition">


<xs:sequence>



<xs:element ref="facet" maxOccurs="unbounded"/>


</xs:sequence>

</xs:complexType>

<!-- facetDefinition  -->

<xs:complexType name="facetDefinition">


<xs:sequence>



<xs:element ref="facetDisplayLabel" minOccurs="0"/>



<xs:element ref="facetDescription" minOccurs="0"/>



<xs:element ref="index" minOccurs="0"/>



<xs:element ref="relation" minOccurs="0"/>



<xs:element ref="terms"/>


</xs:sequence>

</xs:complexType>

<!--  termsDefinition-->

<xs:complexType name="termsDefinition">


<xs:sequence>



<xs:element ref="term" maxOccurs="unbounded"/>


</xs:sequence>

</xs:complexType>

<!--  termDefinition-->

<xs:complexType name="termDefinition">


<xs:sequence>



<xs:element ref="actualTerm"/>



<xs:element ref="query" minOccurs="0"/>



<xs:element ref="requestUrl" minOccurs="0"/>



<xs:element ref="count"/>


</xs:sequence>

</xs:complexType>

<!--  -->

<!--  -->

<!--  Element Declarations -->

<!--  -->

<xs:element name="actualTerm" type="xs:string"/>

<xs:element name="baseURL" type="xs:string"/>

<xs:element name="count" type="xs:integer"/>

<xs:element name="datasource" type="datasourceDefinition"/>

<xs:element name="datasourceDescription" type="xs:string"/>

<xs:element name="datasourceDisplayLabel" type="xs:string"/>

<xs:element name="facet" type="facetDefinition"/>

<xs:element name="facetBaseURL" type="xs:string"/>

<xs:element name="facetDisplayLabel" type="xs:string"/>

<xs:element name="facetDescription" type="xs:string"/>

<xs:element name="facets" type="facetsDefinition"/>

<xs:element name="index" type="xs:string"/>

<xs:element name="term" type="termDefinition"/>

<xs:element name="terms" type="termsDefinition"/>

<xs:element name="query" type="xs:string"/>

<xs:element name="relation" type="xs:string"/>

<xs:element name="requestUrl" type="xs:anyURI"/>

<!--  -->
</xs:schema>
B.3.2 XML Example Instance for Faceted Results
<facetedResults>

<dataSource>


<!-- first data source -->


<displayLabel> LC</displayLabel>


<description>Library of Congress</description>


<baseURL> http://z3950.loc.gov:7090/voyager </baseURL>


<facets>



<facet>




<!-- first facet for this datasource -->




<displayLabel> subject</displayLabel>




<description> Dublin Core Subject</description>




<index> dc.subject</index>




<relation>=</relation>




<terms>





<term>






<!-- first term for this facet -->






<actualTerm>birds</actualTerm>






<query>nuthaches AND dc.subject=birds</query>






<requestUrl>
                                         http://z3950.loc.gov:7090/voyager?query=”nuthaches%20AND%20dc.subject=birds”







</requestUrl>






<count>12 </count>





</term>





<term>






<!-- next term for this facet -->






<actualTerm>nuthaches</actualTerm>






<query>dc.subject=nuthaches</query>






<requestUrl>
                                         http://z3950.loc.gov:7090/voyager?query=”dc.subject=nuthatches”







</requestUrl>






<count>8</count>





</term>




</terms>



</facet>



<facet>




<!-- next facet for this datasource-->




<displayLabel> author</displayLabel>




<description> Dublin Core Creator</description>




<index> dc.creator</index>




<relation>=</relation>




<terms>





<term>






<!-- first term for this facet -->






<actualTerm>Deignan, H. G</actualTerm>






<query>nuhatches AND dc.creator="Deignan, H. G"</query>






<count>2 </count>





</term>





<term>






<!-- next term for this facet -->






<actualTerm>Dunbar, Catherine</actualTerm>






<query>nuhatches AND dc.creator="Dunbar, Catherine"</query>






<count>1</count>





</term>




</terms>



</facet>


</facets>

</dataSource>

<datasource>


<!-- next data source -->


<displayLabel> MELVYL</displayLabel>


<description>MELVYL Catalog</description>


<baseURL> http://www.library.ucsb.edu/catalogs/melvyl/sru</baseURL>


<facets>



<facet>




<!-- first facet for this datasource -->




<displayLabel> subject</displayLabel>




<description> Dublin Core Subject</description>




<index> dc.subject</index>




<relation>=</relation>




<terms>





<term>






<!-- first term for this facet -->






<actualTerm>birds</actualTerm>






<query>nuthaches AND dc.subject=birds</query>






<count>6 </count>





</term>





<term>






<!-- next term for this facet -->






<actualTerm>Sitta carolinensis</actualTerm>






<query>dc.subject=Sitta carolinensis</query>






<count>4</count>





</term>




</terms>



</facet>



<facet>




<!-- next facet for this datasource-->




<displayLabel> author</displayLabel>




<description> Dublin Core Creator</description>




<index> dc.creator</index>




<relation>=</relation>




<terms>





<term>






<!-- first term for this facet -->






<actualTerm>Audubon, John James</actualTerm>






<query>nuhatches AND dc.creator=Audubon, John James</query>






<count>2 </count>





</term>





<term>






<!-- next term for this facet -->






<actualTerm>Davies, Melvyn</actualTerm>






<query>nuhatches AND dc.creator=Davies, Melvyn</query>






<count>1</count>





</term>




</terms>



</facet>


</facets>

</datasource>
</facetedResults>
B.4 XML for Search Result Analysis
B.4.1 XML Schema for Search Result Analysis 
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified" xmlns="info:srw/xmlns/1/sru-searchResultAnalysis" targetNamespace="info:srw/xmlns/1/sru-searchResultAnalysis">

<!-- Root Declaration -->

<xs:element name="searchResultAnalysis" type="searchResultAnalysisDefinition"/>

<!-- End Root Declaration -->

<!--  -->

<!--searchResultAnalysisDefinition-->

<xs:complexType name="searchResultAnalysisDefinition">


<xs:choice>



<xs:element ref="datasource" maxOccurs="unbounded"/>



<xs:element ref="subqueryResult" maxOccurs="unbounded"/>


</xs:choice>

</xs:complexType>

<!-- datasourceDefinition -->

<xs:complexType name="datasourceDefinition">


<xs:sequence>



<xs:element ref="datasourceDisplayLabel" minOccurs="0"/>



<xs:element ref="datasourceDescription" minOccurs="0"/>



<xs:element ref="baseURL" minOccurs="0"/>



<xs:element ref="subqueryResults"/>


</xs:sequence>


<xs:attribute name="full" type="fullDefinition"/>

</xs:complexType>

<!--  -->

<!--subqueryResultsDefinition -->

<xs:complexType name="subqueryResultsDefinition">


<xs:sequence>



<xs:element ref="subqueryResult" maxOccurs="unbounded"/>


</xs:sequence>

</xs:complexType>

<!-- subqueryResultDefinition  -->

<xs:complexType name="subqueryResultDefinition">


<xs:sequence>



<xs:element ref="subqueryDisplayLabel" minOccurs="0"/>



<xs:element ref="subquery"/>



<xs:element ref="count"/>



<xs:element ref="requestUrl" minOccurs="0"/>


</xs:sequence>


<xs:attribute name="full" type="fullDefinition"/>

</xs:complexType>

<!--  -->

<xs:simpleType name="fullDefinition">


<xs:restriction base="xs:string">



<xs:enumeration value="true"/>


</xs:restriction>

</xs:simpleType>

<!--  Element Declarations -->

<!--  -->

<xs:element name="baseURL" type="xs:string"/>

<xs:element name="count" type="xs:integer"/>

<xs:element name="datasource" type="datasourceDefinition"/>

<xs:element name="datasourceDescription" type="xs:string"/>

<xs:element name="datasourceDisplayLabel" type="xs:string"/>

<xs:element name="requestUrl" type="xs:anyURI"/>

<xs:element name="subquery" type="xs:string"/>

<xs:element name="subqueryDisplayLabel" type="xs:string"/>

<xs:element name="subqueryResult" type="subqueryResultDefinition"/>

<xs:element name="subqueryResults" type="subqueryResultsDefinition"/>

<!--  -->
</xs:schema>
B.4.2 XML Example Instance for Search Result Analysis
Following is an XML instance corresponding to the schema above.

<searchResultAnalysis xmlns="info:srw/xmlns/1/sru-searchResultAnalysis" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="info:srw/xmlns/1/sru-searchResultAnalysis searchResultAnalysis.xsd">

<!--  First Data Source -->

<datasource>


<datasourceDisplayLabel>First Source</datasourceDisplayLabel>


<baseURL>http://www.source1.com</baseURL>


<subqueryResults>



<!--  -->



<subqueryResult full="true">




<subquery>title=cat and subject=dog or author=frog</subquery>




<count>3031</count>




<requestUrl>http://www.source1.com/sru?query=“title=cat and subject=dog or 
                                                        author=frog</requestUrl>



</subqueryResult>



<!--  -->



<subqueryResult>




<subquery>title=cat</subquery>




<count>9003</count>




<requestUrl>http://www.source1.com/sru?query=“title=cat” </requestUrl>



</subqueryResult>



<!--  -->



<subqueryResult>




<subquery>subject=dog</subquery>




<count> 2007</count>




<requestUrl>http://www.source1.com/sru?query=“subject=dog” </requestUrl>



</subqueryResult>



<!--  -->



<subqueryResult>




<subquery>author=frog  </subquery>




<count>100</count>




<requestUrl>: http://www.source1.com/sru?query=“author=frog” </requestUrl>



</subqueryResult>



<!--  -->



<subqueryResult>




<subquery>title=cat and subject =dog</subquery>




<count>1863</count>




<requestUrl>http://www.source1.com/sru?query=“title=cat and subject=dog” </requestUrl>



</subqueryResult>



<!--  -->



<subqueryResult>




<subquery>title=cat or author=frog</subquery>




<count> 9007</count>




<requestUrl>: http://www.source1.com/sru?query=“title=cat or author=frog” </requestUrl>



</subqueryResult>



<!--  -->



<subqueryResult>




<subquery>subject=dog or author=frog</subquery>




<count>2009</count>




<requestUrl>http://www.source1.com/sru?query=“subject=dog or author=frog” </requestUrl>



</subqueryResult>



<!--  -->


</subqueryResults>

</datasource>

<!--  Second Data Source-->

<datasource>


<datasourceDisplayLabel> Second Source </datasourceDisplayLabel>


<baseURL>http://www.source2.com</baseURL>


<subqueryResults>



<!--  -->



<subqueryResult full="true">




<subquery>title=cat and subject=dog or author=frog</subquery>




<count>3161</count>




<requestUrl>http://www.source2.com/sru?query=“title=cat and subject=dog or 
                                                       author=frog</requestUrl>



</subqueryResult>



<!--  -->



<subqueryResult>




<subquery>title=cat</subquery>




<count>9324</count>




<requestUrl>http://www.source2.com/sru?query=“title=cat” </requestUrl>



</subqueryResult>



<!--  -->



<subqueryResult>




<subquery>subject=dog</subquery>




<count> 432</count>




<requestUrl>http://www.source2.com/sru?query=“subject=dog” </requestUrl>



</subqueryResult>



<!--  -->



<subqueryResult>




<subquery>author=frog  </subquery>




<count>75</count>




<requestUrl>: http://www.source2.com/sru?query=“author=frog” </requestUrl>



</subqueryResult>



<!--  -->



<subqueryResult>




<subquery>title=cat and subject =dog</subquery>




<count>764</count>




<requestUrl>http://www.source2.com/sru?query=“title=cat and subject=dog” </requestUrl>



</subqueryResult>


</subqueryResults>

</datasource>

<!--  -->

<!--  Results for all Sources-->

<datasource full="true">


<datasourceDisplayLabel> All Sources </datasourceDisplayLabel>


<baseURL>http://www.xyz.com</baseURL>


<subqueryResults>



<!--  -->



<subqueryResult full="true">




<subquery>title=cat and subject=dog or author=frog</subquery>




<count>130</count>




<requestUrl>http://www.xyz.com/sru?query=“title=cat and subject=dog or 
                                                         author=frog</requestUrl>



</subqueryResult>



<!--  -->



<subqueryResult>




<subquery>title=cat</subquery>




<count>321</count>




<requestUrl>http://www.xyz.com/sru?query=“title=cat” </requestUrl>



</subqueryResult>



<!--  -->



<subqueryResult>




<subquery>subject=dog</subquery>




<count> 2439</count>




<requestUrl>http://www.xyz.com/sru?query=“subject=dog” </requestUrl>



</subqueryResult>



<!--  -->



<subqueryResult>




<subquery>author=frog  </subquery>




<count>175</count>




<requestUrl>: http://www.xyz.com/sru?query=“author=frog” </requestUrl>



</subqueryResult>



<!--  -->


</subqueryResults>

</datasource>
</searchResultAnalysis>







