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1 Introduction

This document describes the operation of the portal prototype.  In this section the open source software components combined in the portal architecture are described, followed by a description of the portal’s overall design, concluding with a more detailed discussion of the portal’s cross-search design. In section 2 a fuller description of the cross-search API design is given, with discussion of the objects manipulated and the use of RDF in the internal model. 

This is followed by a description of the component classes used by the core interface in section 3.  In section 4 we consider the User interfaces in terms of the possible sequences of events that may be initiated from entry to the cross-search interface of the Portal.  

In section 5 we consider the functionality of the Portal overall. In Section 6 considerations centering on the design of the Portal are presented followed by Work in Progress items in Section 7. 

Software
In line with JISC current recommendations SOSIG is using Open Source and

Free Software to develop the prototype portal service.  The elements are made up as below.

· ZAP! is an Apache module which allows you to build simple WWW interfaces to Z39.50 servers, requiring only a minimum of knowledge about the Z39.50 standard. ZAP! hides most of the complexity of session management, parallel searching, etc.  The integration of system into the popular Apache server offers several advantages to the operators and users of the software, including simplified maintenance of the Module, and improved performance. However, it is also possible to run the software as a CGI-script if required.  For more information see http://www.indexdata.dk/zap/.

· Velocity is a project from the apache jakarta open source stable. It is a java based template engine which permits the design of the user web interface to be separated from the code that provides its functionality. More information can be found at http://jakarta.apache.org/velocity/.

· Jetspeed is another project housed under the jakarta umbrella, and is under development. It uses Java and XML with the goal “to make Jetspeed a tool for both portal developers as well as user interface designers”. Currently there is an alpha release (Feb 2001) of Jetspeed with the new release (due May 2001) overdue. This package provides the standard portal functionality - separate user profiles, configurable layout, etc. Its Portal Structure Markup Language (PSML) has been designed to allow for easy addition of content, and manipulation of layout within jetspeed. The framework is structured to encourage the dropping in of third-party modules which can provide new functionality within a jetspeed 'portlet'. Modules already exist to display data supplied in various formats, including the common news format, RSS. For more information see http://jakarta.apache.org/jetspeed/.

· log4j, an Apache product. A java library for managing logs (see http://jakarta.apache.org/log4j/docs/index.html ).

· The Stanford RDF API and Sirpac (RDF parser) (see http://www-db.stanford.edu/~melnik/rdf/api-doc/). 

· PostgreSQL database software. http://www.postgresql.org/.

1.1 Design
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The above diagram depicts the planned architecture of the prototype portal at the outset of the project.  Some of the above has been implemented and this is described in more detail in the following sections. See the final section “Work In Progress” for the current status of the implementation.

With reference to the above diagram, the jetspeed portal is at the heart of the application. The user interacts with its interface and all display is performed through its framework. Data specific to each user, such as layout information and portal configurations, can be persistently stored in a backend database (for example PostgreSQL). Using jetspeed, third party data sources, for example news feeds, can be added by the portal administrator and then selected by the user for view using the jetspeed portal interface. These are not marked on the diagram above.

A java module, which can interact with jetspeed's portlet interface, provides the cross searching functionality. This module has several targets pre-configured by the administrator. Via gateways, targets speaking various protocols can be accessed. In the diagram above two Z39.50 targets are illustrated, and one other target of some other protocol. The gateways have the ability to transform user query data from the java module into target specific formats, and equally to transform the data resulting from the search into a standard format understandable by the java module. This data format is RDF (or possibly RSS 1.0) with Dublin Core and an additional, locally defined RDF schema for internal purposes. Internally, the java module stores the result data in an RDF graph structure. ZAP! is used to provide the Z39.50 gateway and other gateways can be added as and when other protocols need to be supported.

This java module should also provide the functionality that allows the user to interact with their queries, the available targets and their search results. Queries consist of search terms and selected (and default/user configured) targets. These queries can be stored by the user for re-issuing at a later date. Results sets consist of browsable resources, grouped by their originating search target. Resources can be saved by the user for later reference. We anticipate that again PostgreSQL will be used for the saving of such user data.

1.2 Database server cross-searching

The cross-search interface functions to 

· cross search multiple, heterogeneous sources of information,

· allow a user to develop and save their own search landscapes, 

· allow a user to select targets and construct a query statement, 

· transmit this query to each of the selected targets, 

· collate and present the results to the user, 

· allow the user to interact with the results to obtain further information or perform operations such as saving results.  

At this stage, each of the available targets used offers a Z39.50 server hence this is the protocol used in connections, however extensibility is built in to the design model to allow for connections to use alternative protocols. In other words it might be configured for the user to be able to cross-search a variety of targets which use incompatible protocols, say for example, Z39.50 and OAI.  To facilitate this in the application design the targets are represented by “target” objects which can be handled in ways abstracted away from any particular protocol.  The protocol specific methods can then be implemented internally (at the moment only a Z39.50 type of target is supported). Using this standard target API allows modules supporting new protocols to be written and plugged in at a later date.

For collating and aggregating results received, RDF is used.  By using this approach all results (regardless of which protocols were used in communicating with the targets) can be expressed and aggregated using the common, flexible, expressive and extensible format that RDF offers. 

2 Design of the Cross-search Application

This section provides an overview of the cross-search design and functionality, including the objects manipulated and the use of RDF in the internal model. By objects manipulated we mean how objects on a conceptual level are created and handled to represent, say, “a search”, “a target” in the internal model on which our SAD Java implementation is based.  The Java classes in the implementation are not exactly equivalent to these objects, but the writing of the Java application has followed the model provided by the descriptions given here.
A discussion of the operations that occur prior to and during an instance of a search session now follows.

1.3 Targets and the Search Landscape

At the start of a session a user is presented with a basic search view of selectable targets for cross-search (see demo at http://maris.ilrt.bris.ac.uk:8080/):


The user may click on a target to view data about that target.  There is also the option, currently under development, for the user to “configure” their search landscape and save configurations different to the basic one presented here.

In the above screen shot the targets available for cross-search are ZETOC, SOSIG, REGARD and COPAC.  Target objects handled internally by the cross-search application are constructed with reference to a Target Registry object. The Target Registry object holds information about all the known targets, each target identifiable by a unique name and associated with data such as:

ID: SOSIG

PROTOCOL: z39.50

PORT: 2104

HOST: maris.ilrt.bris.ac.uk

DATABASE: sosig

This target data is read from local files on the host server.  The Target Registry object can generate user interface data from which the user will be able to select the targets they want to cross-search.  It is also used to hold data (such as above) hidden to the user, relating to how the targets may be connected to in a client-server session.

1.4  (UI) User construction of the query

A Query object is created internally based on a user’s query string. It can parse the string received translating it into a a form suitable for displaying back to the user at a later stage in the search session, as well as for later translation into a form appropriate to the target’s protocol (currently only Z39.50 is supported). 

The screen shot below shows how an “Advanced options” query may be constructed based on a subset of (DC) elements known to be offered across all the targets
 (ie author, title, any etc), joined by and, or or not. 


When a user starts the “Search” a Search object is created in the system internally, consisting of the query object constructed by the user and their selection of targets.  The search object then actions the transmission of the query to each target, using the target object’s connection data.  The targets are searched in parallel using java threads.

1.5 Query transmission to targets

The method of communication with each particular target is dependent on that target’s protocol support. Here, the Z39.50 implementation is looked at as this is the only protocol supported by the SAD prototype at present.

ZAP! is used to provide the Z39.50 gateway for transmitting queries to targets.  Communication between the java module and ZAP! is done via HTTP. Included in the data transmitted is an internally set upper bound on the number of records to return initially.  The Target objects activate their query’s transmission in parallel and wait for the results to come back.  It should be noted that, as discussed in the introductory section, objects of type “target” are defined so that the way they have to be handled is abstracted away from a specific protocol.  Hence a special type of target object – a Z3950 object - is created internally for each Z39.50 target selected in a cross-search session.  This object is then handled internally in a way specific to the Z39.50 protocol. ZAP! handles the Z39.50 sessions: initialises a connection with a Z39.50 server, issues the user’s search, retrieves initial results and closes a session. While ZAP holds open connections to the Z39.50 server, it does not use sessions with the server as do other Z39.50 clients in accordance with the Z39.50 protocol. Instead ZAP reissues the request each time a further batch, say records 11 – 20, is required. The Z39.50  (Target) object also holds data about the search result such as the “from – to” record numbers of results to be returned via ZAP.

1.6 Result transmission

The portal prototype expects a chunk of RDF marked up in XML to be returned from the target as the result of a search. Here, in the Z39.50 case, the ZAP! gateway acts as the target. Handling messages passed between the client and server in a Z39.50 session is complex: messages have their content defined via the ASN1 standard. This content is encoded for transmission via another standard – BER encoding.  Layered on top of this, the encoded messages can be translated into different record syntaxes such as USMARC, SUTRS, GRS.  ZAP! hides this sort of complexity.  It can use a conventional HTML form for the user to input their query and specify the target (Z39.50 server) to which the query will be submitted.  In the event of a successful query (when the target been connected to and returned results to the ZAP client) ZAP will send output to the browser for the user to view. In other words it handles the result sets internally and wraps the records returned in HTML. 

ZAP also allows output formats other than HTML, for example XML.  When implementing ZAP it is possible to configure ZAP “templates” to customise the output format of the results that come back from the Z39.50 Targets.  In the SAD Portal prototype this mechanism is used to convert the results into a format such that they may now be parsed into a form of RDF in XML. The data is required in this standardised format for further processing and manipulation within the java module and, as stated earlier, is currently RDF (possibly migrating to RSS 1.0) with Dublin Core, plus an additional, locally defined RDF schema specific to the SAD Java module’s purposes.

These results may now be aggregated and stored in the form of an RDF graph internally.  A Result object is represented internally as an RDF graph with an ID that associates it with the target from which the results orginate. 

1.7 Result collation

The results from each target are aggregated and stored internally in the form of an RDF graph.  They are queryable as such.  The use of an RDF graph to hold the results data promotes extensibility within the model.  Objects (such as ones that represent RDF statements) are created as appropriate within the RDF (Stanford) API used.

As discussed earlier, we have configured ZAP to return result sets in an XML/RDF format as required for internal manipulation, prior to displaying results to the user.  The complete RDF graph of results from targets can be queried in order to display the information requested by user interface instructions to, say, view a complete record out of the ones listed

Below is some sample XML/RDF returned from a ZAP search on SOSIG, with search term = “social policy” and search attribute = “any” (ie searching all indexed terms in the target’s Z39.50 installation). Note that in fact 380 results were returned for this search but we only show here the metadata for the first record – subsequent records follow the same format. Please also note that this example is given merely to indicate how metadata is handled in the API internally and is not meant to be an authoratative example for how to use RDF. 

<?xml version="1.0"?>

<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

        xmlns:dc="http://purl.org/dc/elements/1.1/"

        xmlns:meta="http://ilrt.org/meta/"

        >

<rdf:Description about="search-metadata">

        <meta:query-ok>any=<b>social policy</b></meta:query-ok>

</rdf:Description>

<rdf:Description about="search-metadata">

        <meta:server-hits>380</meta:server-hits>

</rdf:Description>

<rdf:Description about="SOSIG:803738119-5023">

 <meta:record-number>1</meta:record-number>

 <dc:title><![CDATA[Progress of Nations 1995]]></dc:title>

 <dc:description><![CDATA[The Progress of Nations is published annually by the United Nations Children's Fund (UNICEF). The report covers topics such as health, nutrition, education, family planning, child rights, progress for women and aid. This is the third such report and includes league tables, articles, photos and a foreword by the UN Secretary General Boutros Boutros- Ghali.]]></dc:description>

 <dc:subject><![CDATA[economics]]></dc:subject> 

 <dc:subject><![CDATA[social policy]]></dc:subject>

 <dc:subject><![CDATA[health]]></dc:subject>

 <dc:subject><![CDATA[nutrition]]></dc:subject>

 <dc:subject><![CDATA[education]]></dc:subject>

 <dc:subject><![CDATA[children]]></dc:subject>

 <dc:subject><![CDATA[women]]></dc:subject>

 <dc:subject><![CDATA[family planning]]></dc:subject>

 <dc:subject><![CDATA[socio-economic indicators]]></dc:subject>

 <dc:subject><![CDATA[statistical data]]></dc:subject>

 <dc:subject><![CDATA[social issues]]></dc:subject>

 <dc:subject><![CDATA[economic and social development]]></dc:subject>

 <dc:identifier.URI><![CDATA[http://www.unicef.org/pon95/]]></dc:identifier.URI>

 <dc:language><![CDATA[en]]></dc:language>

 <dc:type><![CDATA[Articles/Papers/Reports (individual)]]></dc:type>

</rdf:Description>

….

</rdf:RDF>

Three RDF schemas are used 
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntaxns#" 

xmlns:dc="http://purl.org/dc/elements/1.1/" xmlns:meta="http://ilrt.org/meta/">
The last of these is defined for the purposes of this project and provides “meta” elements specific to the requirements of the internal model.  For example, keeping track of the record number of a record in a result sets:

<meta:record-number>1</meta:record-number>

 http://ilrt.org/meta/ is currently a “dummy” url, but will eventually point at an RDF schema we devise.

Once this XML/RDF is back from ZAP it is passed to the RDF API’s Parser (which is a version of SIRPAC (see http://www-db.stanford.edu/~melnik/rdf/api-doc/org/w3c/rdf/implementation/syntax/sirpac/SiRPAC.html) which will output RDF statements (which consist of triples of subject, predicate, object) format.

Example statements output from the above RDF/XML, all pertaining to the same subject and describing one record:

Subject


 
predicate

object

statement (SOSIG:803738119-5023, 
meta: record-number,
“1” )

statement (SOSIG:803738119-5023, 
dc: title,
“Progress of Nations 1995”)

statement (SOSIG:803738119-5023, 
dc: description,
 “The Progress of Nations is published annually by the United Nations Children's Fund (UNICEF). The …”)

statement (SOSIG:803738119-5023, 
dc:subject,
“economics” )

statement (SOSIG:803738119-5023, 
dc:identifier.URI, “http://www.unicef.org/pon95”)
RDF-type Graph representation of the statements that describe the same subject (record):













The statements are now handled by the RDF API’s RDF ModelConsumer object (or, strictly speaking the SADModelConsumer object which subclasses it) so that an RDF “model” object (conceptually a graph of the connected statements) may be initialised and have the statements “asserted” into it.  

Once the model is completed it may be queried at different levels for the purposes of displaying data back to the user. For example the user might be viewing the data at the level of targets with their list of resources found to match the search, or they might be viewing the data at the level of the descriptions of the resources themselves. See the screen shots in the next section for these views.

1.8 (UI) Result presentation to the user

The user is presented with the results of their search as soon as the first target has returned its results.


The user may click on “next” to see the next 10 results for a target.

They may also click on the folder icon next to a resource to view more information about that resource. In the internal model all objects that need to be displayed on screen are subclassed to a super object called “Displayable” so that they can be manipulated internally by such functions as “close”, “open” etc. in response to user clicks on the interface that open or close parts of this tree-like view of the data. 


Users may also save a result resource within a session.

3 Component classes in the Cross-search API

We now consider the conceptual classes that form the components of the cross-search Java API. The contents of this section relate to the discussion of the API objects and operations discussed in the preceeding sections.

TO BE COMPLETED

The diagram below gives an overview of the objects and some of their methods used in the internal model, with their part in the life cycle of a search session indicated by sequential numbers.





4 The user interface

In this section of the paper we describe the user interfaces required in order to obtain a query result, and the life cycle of a search session. The figure below shows the possible user interactions with the application. 
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5  Life cycle and interaction with other components

The Cross-search application interface initially presents a default search view to the user, and from this point onwards is basically event-driven by the user interface. This process was described in terms of the objects created internally in the interface in section 2. The basic search process is explained from the point of view of the user interface here and summarised in the diagram below.  




















TO BE COMPLETED IN MORE DETAIL BELOW

Step 1

Step 2  

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Portal Functionality
TO BE COMPLETED

(an overall view of where the cross-search fits into the portal overall, Jetspeed etc.)

6 Considerations

TO BE COMPLETED MORE FULLY

· Currently “popup” windows are used when a user clicks on the name of a target such as SOSIG in the search UI screen. They give some explanation of what sort of information may be got from the target. We suggest that use of collection level description data in relation to each Target would ideally be available in the form of XML files (one per target), accessible via a specified URL and downloadable to files similar to the ones referenced by the Target Registry object (i.e. for use within the API in terms of generating further information for the user interface, see earlier section).  To implement this requires discussions with the target providers. Development of a thesaurus for cross-schema mapping purposes might also be required.  We note also that the scan Z39.50 feature could also be used to do initial scans on the target indexes. Further user studies may inform this sort of development.

· Granularity Issues: This is related to the above issue of collection level description for the targets – ie target metadata. We are currently looking at developing the RDF schemas we use in the internal model to assist in allowing the user to further configure each target in order to make their query more explicit on a per target basis. Hence the user could select to submit more detailed queries against targets that offered a more extensive attribute set than just the core subset of “title”, “subject” etc that is currently offered in our search UI.

· RSS – we have not ruled out use of this for the internal model of representing data. It would possibly be useful to adopt this standard for serialising and exposing result set metadata. 

· DC – we are looking at how appropriate it is to pour all the data coming back from the targets into Dublin Core. We may well need to expand on its metadata attributes in order to handle the full range of data held in the records of the databases we are using,

· PostgreSQL is a sophisticated open source relational database which supports almost all SQL constructs. Its web site is at http://postgresql.org/.   It is intended that this be used to store user profile and also software configuration data in the portal.

7 Work in Progress

Current status:

· We have a functioning demonstration that allows cross-searching of several Z39.50 databases. Within a session a user can also mark records for saving and build up and interact with a history of their searches.
· The application is distributable as a java web application archive (a .war file) and, with minimal configuration, should be able to be run from any java servlet runner such as tomcat (see http://jakarta.apache.org/tomcat/index.html).
· The development of jetspeed is being monitored but at present we have not spent much effort on testing and implementing it, nor on developing the portal application to be complient with it.
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The Progress of Nations is published annually by the United Nations Children's Fund (UNICEF). The ….
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� At present targets that do not offer the full subset of search terms will have the query mapped to Z39.50 attribute “any”.
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