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e-Framework Service Expression Search FGDC Z39.50
· Alternative Names: GoGeo Z3950 Search Service
Rationale

Geo-spatial data is a term used to cover any data with a geographic reference - for example, an Ordnance Survey National Grid reference, a postal address, a place name or the name of an administrative area. 

Increasing amounts of geo-spatial data are being created within Higher Education. At the same time, demand for access to geo-spatial data is growing, as tools, such as GIS, become more commonly available. Two major barriers confront the potential user of geo-spatial data: how to find out what data exist, and how to ascertain their quality and suitability for use. To overcome these barriers, comprehensive, standardised metadata, available through a web-searchable database, is needed. 

Service Expression Definition

Classification
,
,

	To be provided by the submitter:

	Domain(s)
	[X] Learning &
    Teaching
	[ ] Research
[ ] Libraries
	[ ] Administration
[ ] IT Services
	[ ] Common

	Development Status
	[ ] Proposed
	[ ] Developmental
	[ ] Prototype
	[X] Production

	Maturity
	[ ] Immature
	[X] Mature
	
	

	State Behaviour
	[X] Stateful
	[ ] Stateless
	
	

	Transactional Behaviour
	[ ] Transactional
     and ACID
	[ ] Transactional
     but Non ACID
	[X] Non-Transactional

	Batch Behaviour(s)
	[X] Individual
	[ ] Batch
	
	

	Time-Constraint Behaviour
	[ ] Hard Real Time
	[ ] Soft Real Time
	[X] None
	

	Service End Point
	[X] Provider
	[ ] Requestor
	[ ] Transcoder (both requests 
     and provides)

	Authentication/
Authorization Dependency
	[ ] Auth-Dependent
	[X] Auth-Independent
	

	Protocol Binding(s) 
	[ ] Web Service
[ ] SOAP
	[ ] REST
[ ] HTTP
	[X]Other 
	

	Service Genre Coverage
	[X] Full
	[ ] Extended
	[ ] Subset
	[ ] Overlapping

	Deployment Scale
	[ ] Isolated
	[ ] Ubiquitous
	
	

	To be determined by the e-Framework:

	Status
	[ ] Approved
	[ ] Placeholder
[ ] Unapproved
	[ ] Superseded
[ ] Withdrawn
	

	Confidence Level
	[ ] High 
	[ ] Medium
	[ ] Low
	


Service Genre

Search
Version

· e-Framework Service Expression Version: v1.0

Version History

	Version 
	Date
	Author
	Description
	Organization / Project

	v1.0
	04.09.2007
	PJN
	Initial Draft
	JISC

	
	
	
	
	

	
	
	
	
	


Description

The Search AGMAP Z39.50 service expression specialises the search service genre through binding to the FGDC Standard for spatial metadata and use of a Z39.50 based binding.
An institution or other provider exposes the interface defined by this service expression. Clients may send requests to this interface to search for metadata using geospatial data search terms. For example, a client could send a search which is defined in terms of places, longitudes and/or latitudes. The Z39.50 specification details the requirements on such an interface in terms of the search functionality that it is required to offer. Communications between clients and the service interface (the implementation of this Service Expression on top of a suitable database or repository) are handled via Z39.50 protocol requests. Databases are required to expose FGDC metadata.  The service uses the data formats from the FGDC standard. This Service Expression further constrains Z39.50 inline with the specific constraints imposed by the project.

This service expression is neutral in terms of access control. That is, any client can connect to the service interface. The provider is responsible for determining which results it will return. How a database and service implementation decide how to response to requests (i.e. what can be searched for) is not specified. Individual implementations MAY add access control in line with the access mechanisms defined in the Z39.50 specification. The Service Expression only details the format and encoding of requests and responses, and specific constraints and requirements on service implementations. 
A glossary of geo-spatial terms exists at: http://www.geo.ed.ac.uk/agidict/welcome.html
Functionality

This Service Expression is primarily based on Z39.50, but offers only a subset of the functionality. The following operations are as defined in Z39.50:
· Init – The init operation allows a requester to establish a session with the service. In this request, the requester proposes values for initalisation parameters, and the service responds with values for the initialisation parmaters. The services values are used for the session.
· Search – The search operation allows a requester to request that the provider apply a query to its data, in order to identify records with the properties indicated by the query. The provider creates an ordered result set, which represents the set of records returned.
· Present – The present operation allows a requester to request the records represented within the results set. The records are referenced by relative position with the result set. The requester specifies a range and may follow with subsequent requests specifying different ranges.

· Scan – The scan operation is used to scan an ordered term list. The ordering of the term list is defined by the service. The requester specifies a term list to scan and a starting term, the size of the scanning steps, and the desired number of entries and position of the starting term in the response.
· Sort – The sort operation allows a requester to request that the service sorts a result set. The requester specifies a sequence of sort elements. The result set is to be ordered according to the specified sequence, and subsequent positional requests against the result set will be construed by the provider to apply to the newly ordered result set.

· Close – the close operation allows either the requester or the service to terminate all active operations and initiate termination of the session. 

The service expression provides the capability to return FGDC metadata records for objects. 

Communications to the service implementation are via tcp/ip, using the Z39.50 protocol.

No other functionality is provided. The functionality defined SHALL NOT be extended.

Usage Scenarios [optional]
<type text here>

Applicability [optional]
As defined, the service expression allows FGDC data to be searched for by requesters without access controls.
The service expression MAY be extended (by specifying the metadata format) if searching other metadata formats is required. The form of any extensions to a new metadata format is outside the scope of this document and will constitute a new service expression.

This service expression does retain a notion of state, given that Z39.50 is a stateful protocol. This expression should not be used if stateless searching is required.

The service expression is not applicable when the service requires authentication to permit searching. 

The service expression is not applicable when the service is required to filter results based on authorisation policies or other such restraints.

The service expression is not applicable if communications need to be secure. 

Requests & Behaviours

The format for request and responses are defined in the Z39.50 specification. Six requests SHALL be supported; and these are the same requests as those specified in the functionality section.

Init (See Z39.50 specification, section 3.2.1). The request and response SHALL be as specified. Additional requirements:
· The protocol version SHALL be 3

· The following options SHALL be “On”: search, present, scan, sort. All other options SHALL be “Off”

· Id/Auth is prohibited, rather than optional.

· Implementation name SHALL be mandatory, rather than optional.

· Implementation version SHALL be mandatory, rather than optional.

· Implementation id SHALL be mandatory, rather than optional.

Search (See Z39.50 specification, section 3.2.2). The request and response SHALL be as specified. Additional requirements:
· The GEO attribute set MUST be supported in the query.

· The FDCS element set MUST be supported as a preferred-record-syntax.

Present (See Z39.50 specification, section 3.2.3). The request and response SHALL be as specified. 
Additional requirements:

· The FDCS element set MUST be supported as a preferred-record-syntax.

Scan (See Z39.50 specification, section 3.2.8. The request and response SHALL be as specified. There are no additional requirements. 
Sort (See Z39.50 specification, section 3.2.7). The request and response SHALL be as specified.
There are no additional requirements. 

Close (See Z39.50 specification, section 3.2.11). The request and response SHALL be as specified.
There are no additional requirements. 
Use & Interactions

The model for a client to interact with a service implementation is defined in the Z39.50 specification. The service implementation SHALL conform to the Z39.50 specification, except as specified herein.
Z39.50 is stateful. Requesters MUST issue an init request first. Requester must issue a close request last. There should only be one init request in the session. There should only be one close request in the session. Whilst it is possible for requesters to request results before they have searched, the service expression will return an error.

Responses for all requests SHALL include all applicable error codes. Z39.50 errors SHALL be communicated in the Z39.50 response.

Structure [optional]
The Z39.50 specification describes in detail how the data behind the service interface (“ztarget”) is organised. In essence:
· A ztarget is composed of a number of databases. A database is simply a collection of records.
· Each database contains metadata records describing a resource.

· Each record contains a unique identifier (although this might simply be a system assigned record id, rather than a key field in a record).

· Within each record are a number of searchable fields, called access points, which allow the record to be located when a search is run.

· These records are indexed for searching by clients.

· Queries are usually expressed in the structured query language, SQL. 

· Records that have been matched for a search are held in a list on the server called the result set. 

· Records may be retrieved from the result set for examination by the client.

· Records are typically navigated by their position in the results set. 

· The client can usually specify the format to use for display. Typical formats include XML.

This service expression is Read Only. That is to say, none of the searches are able to modify or delete any records contained on the ztarget. Likewise, new records cannot be created.

Interface Defintion [recommended]

The FGDC DTD can be found at http://www.fgdc.gov/metadata/fgdc-std-001-1998.dtd
Applicable Standards

ANSI/NISO Z3950-1995. Information Retrieval (Z39.50): Application Service Definition and Protocol Specification: National Information Standards Organization. (1995). Bethesda, MD: NISO Press. Electronic version of Z39.50 available at the Z39.50 Maintenance Agency. http://lcweb.loc.gov/z3950/agency
FGDC Content Standard for Digital Geospatial Metadata: http://www.fgdc.gov/metadata/csdgm/

The GEO Profile fully specifies the use of ANSI/NISO Z39.50. In addition, the GEO Profile provides the specifications for the overall GEO application relating to the FGDC Content Standard for Digital Geospatial Metadata including other aspects of GEO-conformant servers that are outside the scope of Z39.50: http://www.blueangeltech.com/standards/GeoProfile/geo22.htm
Design Decisions & Tradeoffs [optional]
<type text here>

Implementation Guidance & Dependencies [recommended]
The GoGeo project has created an implementation of this Service Expression, which forms part of their project demonstrator. The documentation noted that building this Service Expression from scratch was considered to be a great deal of work. The project therefore made use of existing free software (Isite) in order to provide the Z39.50 server required. The project noted that this software already supported geospatial searching. The project also reported that there may be some work required in converting source records into the FGDC XML format required by this software.
The GoGeo! Project also noted that Z39.50 searches take time to complete and implementers should be aware that implementations of this Service Expression may be queried by clients concurrently. Also a central tenet of Z39.50 is that clients can query serval remote databases at once. These time issues should be borne in mind. The GoGeo! Project implemented a Z39.50 spider to cache remote metadata records locally, but that is beyond the scope of this Service Expression.

Known Uses [optional]
This Service Expression is used by the GoGeo! Project as the “GoGeo! Catalogue server”. A running instance of this Service Expression is available via Z39.50 as follows:

· Domain name/IP address: nevis.ed.ac.uk

· Port number: 9201

· Database name: GoGeo

· Record format type: XML

· Record metadata: FGDC

· Profile/attribute set: GEO

· Software: Isite
Service Expression Dependencies [recommended]
This Service Expression is not dependent on any other Service Expressions.
Related Service Expressions [optional]
Related Service Usage Models (SUMs) [optional]
This Service Expression would be referred to as a component of an expression level GoGeo! SUM. The Genre Level GoGeo! SUM shows how searching services are offered as part of the GoGeo Demonstrator.
Related CoRe SUMs [optional]
<type text here>
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This Service Expression is licensed under:

Creative Commons Attribution-NonCommercial-ShareAlike 2.5 licence
http://creativecommons.org/licenses/by-nc-sa/2.5/au/ 

Notes about Preparing and Submitting a Service Expression Description 

For guidance in preparing the Service Expression description, refer to Guidelines for Submitting a Service Expression to the e-Framework
 and the technical definitions of the Service Expression Description Elements.

For further assistance, contact the e-Framework editor at: editor@e-framework.org

Prior to submitting a description, please read the e-Framework Intellectual Property Rights statement.

When you have completed the Service Expression description, go to the Submit Service Expression

page at www.e-framework.org. Click on “Upload your submission” and follow the directions.

�  Classification categories shown in Bold are required.


�  Optional classification category “Deployment Scale” can be deleted from the table if not used.


�  See definitions of the Service Expression Classification Scheme categories and their allowable choices at :�http://www.e- framework.org/Services/ServiceClassificationScheme/ClassificationSchemeForServiceExpression/tabid/816/Default.aspx     


�  Guidance for using this template: � HYPERLINK "http://www.e-framework.org/Services/ServiceExpressions/SubmitServiceExpression/tabid/712/Default.aspx" ��http://www.e-framework.org/Services/ServiceExpressions/SubmitServiceExpression/tabid/712/Default.aspx� 


�  Service Expression Element Definitions:�   �HYPERLINK "http://www.e-framework.org/Services/ServiceExpressions/ServiceExpressionElements/tabid/728/Default.aspx"��http://www.e-framework.org/Services/ServiceExpressions/ServiceExpressionElements/tabid/728/Default.aspx�


�  Intellectual Property Rights Statement:  � HYPERLINK "http://www.e-framework.org/About/Policies/tabid/611/Default.aspx" ��http://www.e-framework.org/About/Policies/tabid/611/Default.aspx�


�  Submit Service Expression Template:�    � HYPERLINK "http://www.e-framework.org/Services/Expressions/SubmitServiceExpression/Submit/tabid/714/Default.aspx" ��http://www.e-framework.org/Services/Expressions/SubmitServiceExpression/Submit/tabid/714/Default.aspx� 
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