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Copyright Notices

The University of Nottingham 2006
Disclaimer

The information supplied herein is supplied without liability for errors or omissions.

Overview
This report details the technical work undertaken by The University of Nottingham as part of the JISC-funded RIPPLL project.  It builds on existing documentation, both pedagogic and technical, provided by the various members of the project group.  By way of orientation, readers may wish to read the project’s draft final report
 and Nottingham Trent University’s technical report
.
The technical aims of this project were to join up the major online PDP systems in use in the region; to demonstrate the feasibility of data transfer between episodes of lifelong learning using the UK LeaP interoperability standard (BS8788); to provide advice and consultation on interoperability issues to partner institutions and to external organisations; to assist in the construction of an automated FE applications process in the Nottinghamshire area; and to present our work to external stakeholders in the ePortfolio arena.

Background

Previous technical work at the University of Nottingham has investigated the use of trial standards, initially IMS LIP and later UK LeaP, as a means of transferring learner information. The background section of the RIPPLL project final report discusses this work in more detail, as does the documentation for the projects involved, which can be found on the University of Nottingham Centre for International ePortfolio Development website
.
ePortfolio Conference 2005 – Plugfest

In 2005, the University of Nottingham collaborated with the US ePortfolio vendor Nuventive to implement a demonstration of use of UK LeaP to transfer learner information between systems.  More specifically, learner information was to be exported from the University’s PDP and student record systems (ePARs and Saturn respectively) and exposed via a Web Service
 for an external system – in this case Nuventive’s iWebFolio. The Web Service was written in PHP and hosted on the University’s main web server.  Nuventive’s representatives had a local copy of iWebFolio running in the conference room in Cambridge, UK, which connected to the Web Service hosted in Nottingham and consumed the data returned.  The data was made available to the user to then format and present it as s/he wished.
The Web Service remains available to anyone who wishes to use it.  It (the web service) contains one function called getProfile, which takes a single argument called ‘id’ (this is the student ID from the University of Nottingham system).  The ID argument is hard coded in the Web Service client for both security and data protection reasons and pulls data from a specific record only.

The web service is available from http://www.nottingham.ac.uk/rippll/plugfest2k5/ukleap.php and the XML generated is viewable via a test client at http://www.nottingham.ac.uk/rippll/plugfest2k5/ukleapclient.php 
The Web Service uses the nusoap
 toolkit to handle the details of exposing the functions via SOAP, and a version of the domxml library
 to allow the UK LeaP document to be created in memory before being serialised to the client.  Nuventive created a Flash demonstration of the process, which takes the viewer through the same steps as the demonstration at the conference.  This demonstration can be found at **INSERT REF**
Complete Data Transition
One of the planned outcomes of the RIPPLL project was to demonstrate the movement of learner data through a pre-defined example lifelong learning path:
Key stage 4 → FE → HE (undergraduate) → HE (post-graduate) → Employment.

The first stage involved scoping the details and capabilities of the various MIS systems involved and visiting project partners to establish how best to work with their particular systems. The XML to be imported into and exported from each system was then agreed and created. This was done in advance so that the objectives were clear and the results could be measured. To make the demonstration more realistic the data was modified, both in terms of content and structure, as it passed through the flow. 
It was originally intended to that the final stage transfer, from PG HE to employment, would involve systems at the Toyota/Lexus Academy and members of the project team held preliminary discussions with Toyota representatives about this. However the Toyota/Lexus systems and application process were not compatible with the project objectives at this point and the HR system at West Notts College was chosen as a substitute. The project team remain in communication with Toyota/Lexus, however, and hope to carry out interoperability work with them as part of future project work and as their systems evolve in the light of project findings.
Key Stage 4 – Atomic Multimedia Consultants/City of Nottingham Passport

Technically this stage was the most straightforward as it was the first point of data transfer and therefore only involved data export. A web interface was created by Atomic to the City of Nottingham Passport database.
The XML exported from the City of Nottingham Passport can be found at
http://www.cityofnottinghampassport.com/new_xml.php?p=cebrey 

This interface exported a pre-defined set of data as a UK LeaP compliant XML document. For security and data protection reasons the data returned was fictional. The XML output by this interface is below:
<?xml version="1.0" encoding="utf-8"?>

<learnerinformation>

  <identification>

    <name>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Full</tyvalue>

      </typename>

      <partname>

        <typename>

          <tysource sourcetype="standard">UKLeaP</tysource>

          <tyvalue>Given</tyvalue>

        </typename>

        <text>fred</text>

      </partname>

      <partname>

        <typename>

          <tysource sourcetype="imsdefault"/>

          <tyvalue>Surname</tyvalue>

        </typename>

        <text>blogs</text>

      </partname>

    </name>

    <demographics>

      <date>

        <typename>

          <tysource sourcetype="standard">UKLeaP</tysource>

          <tyvalue>Birth</tyvalue>

        </typename>

        <datetime>1983-10-09T00:00:00</datetime>

      </date>

    </demographics>

    <address>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Private</tyvalue>

      </typename>

      <street>

        <streetnumber>50</streetnumber>

        <streetname>Somewhere St</streetname>

      </street>

      <city>Somewhere</city>

      <region>Somewhereshire</region>

      <postcode>SO12 3ME</postcode>

    </address>

    <contactinfo>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Private</tyvalue>

      </typename>

      <telephone>

        <areacode>01234</areacode>

        <indnumber>567890</indnumber>

      </telephone>

    </contactinfo>

    <contactinfo>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Private</tyvalue>

      </typename>

      <email>test@test.com</email>

    </contactinfo>

  </identification>

  <reflexion>

    <typename>

      <tysource sourcetype="standard">UKLeaP</tysource>

      <tyvalue>SelfPresentation</tyvalue>

    </typename>

    <contentype>

      <referential>

        <indexid>reflexion_1</indexid>

      </referential>

    </contentype>

    <date>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Create</tyvalue>

      </typename>

      <datetime>2005-10-26T10:47:00</datetime>

    </date>

    <description>

      <short>Personal Statement</short>

      <long>I am a great team player, but I am happy working on my own. I enjoy playing computer games and am keen to learn more about computers.</long>

    </description>

  </reflexion>

</learnerinformation>

FE – West Nottinghamshire College & New College Nottingham
The transition in and out of West Nottinghamshire College had significance outside of the scope of this demonstration: it was anticipated that as their MIS at the time was Distinction it would pave the way for further work with this popular system.  The original plan was to use Distinction’s data transformation module to load the data into its database.  However this approach presented a few complications concerning the form that the data needed to be for it to work, and so the decision was taken instead to modify an existing record in the database.
An external application written in C#.NET was created which read in the data and created the relevant SQL statements.  Exporting the data was simply the reverse of this: data was read from the database and marked up as XML.  The XML imported into Distinction is included above. (To view the code used to export the XML see Appendix A.)
When the user runs the application, s/he is presented with the following screen:
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If the ‘Import File’ box is populated the application knows that there is data to be imported.  If this box is empty and the ‘Export To’ box is populated instead, then it retrieves the data from the database and creates the XML file in the location specified.

Once the data was imported, we were able to access it through Distinction’s QL:
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As can be seen here, the surname, forename, date of birth and gender have been set to the values in the XML.  Looking at the student address screen, we can see that the data there has been correctly populated too:
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Note: the ‘Initials’ and ‘Familiar Name’ fields are set to ‘Z’ and ‘Zebedee’. This is ‘left over’ data from the record which was being updated.  

The data was then exported back out of Distinction into UKLeaP resulting in the following XML:
<?xml version="1.0" encoding="utf-8"?>

<learnerinformation>

  <identification>

    <name>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Full</tyvalue>

      </typename>

      <partname>

        <typename>

          <tysource sourcetype="standard">UKLeaP</tysource>

          <tyvalue>Given</tyvalue>

        </typename>

        <text>fred</text>

      </partname>

      <partname>

        <typename>

          <tysource sourcetype="imsdefault"/>

          <tyvalue>Surname</tyvalue>

        </typename>

        <text>blogs</text>

      </partname>

    </name>

    <demographics>

      <date>

        <typename>

          <tysource sourcetype="standard">UKLeaP</tysource>

          <tyvalue>Birth</tyvalue>

        </typename>

        <datetime>1983-10-09T00:00:00</datetime>

      </date>

    </demographics>

    <address>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Private</tyvalue>

      </typename>

      <street>

        <streetnumber>50</streetnumber>

        <streetname>Somewhere St</streetname>

      </street>

      <city>Somewhere</city>

      <region>Somewhereshire</region>

      <postcode>SO12 3ME</postcode>

    </address>

    <contactinfo>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Private</tyvalue>

      </typename>

      <telephone>

        <areacode>01234</areacode>

        <indnumber>567890</indnumber>

      </telephone>

    </contactinfo>

    <contactinfo>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Private</tyvalue>

      </typename>

      <email>fredbloggs1@gmail.com</email>

    </contactinfo>

  </identification>

  <reflexion>

    <typename>

      <tysource sourcetype="standard">UKLeaP</tysource>

      <tyvalue>SelfPresentation</tyvalue>

    </typename>

    <contentype>

      <referential>

        <indexid>reflexion_1</indexid>

      </referential>

    </contentype>

    <date>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Create</tyvalue>

      </typename>

      <datetime>2005-12-11T09:15:00</datetime>

    </date>

    <description>

      <short>Personal Statement</short>

      <long>I am a great team player, but I am happy working on my own. I wish to extend my

        knowledge of operating systmss and database development.</long>

    </description>

  </reflexion>

</learnerinformation>

New College Nottingham were also involved in this stage of the process and created a web service which, when called, returns a sample of student data from their Individual Learning Plan (ILP) system. 
The web service can be viewed here;

http://www.ncn.ac.uk/staff/apps/webservice/passport1/passport.asmx
(See appendix B for the UKLeaP XML generated by the web service.)
HE – Nottingham Trent University

Nottingham Trent University did a lot of their own research and development in addition to the requirements of this outcome, and were entirely responsible for the project’s exploration of Shibboleth use in learner information transfer using UKLeaP.  Their report is available from the RIPPLL website http://www.nottingham.ac.uk/rippll/keydocuments.htm
HE – The University of Nottingham

This stage reused the export web service already created for the ePortfolio 2005 Plugfest (see above).

Importing data into the University of Nottingham systems was carried out in a similar manner to that used at West Nottinghamshire College: using a C#.NET application to parse the XML and create SQL statements to modify an existing student’s details. (See Appendix C to view the code.)
The screenshots below show the student record before the data is imported, the screen of the import software, and then the student record after the data has been imported:
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As will be clear, much of the code used in the West Nottinghamshire College import tool was reused here. This reinforces the fact that the process to import UKLeaP data into a destination database, and to export it again, is reasonably well defined and reusable between systems.
Employment – West Nottinghamshire College

For the final stage of the transition, we returned to West Nottinghamshire College, where the subject of the data in this scenario was considered to have now become an employee.  In a similar manner to the initial stage involving the City of Nottingham Passport at the start of this flow, in some respects this stage is easier because only half of the work is required. (It is appreciated that in a real-life scenario the employer would also be exporting data for ex-employees.)  Once again, the code used in the previous stages could be re-used for the majority of the task, with the SQL statements being modified accordingly.
UKLeaP for FE Applications
Passportfolio and the FE Common Application Form
The FE Colleges in Nottingham have agreed on a common set of data to be collected on application to an FE course. This has been realised in the development of a Nottinghamshire FE Common Application Form held within the City of Nottingham Passport. As an interim measure, use of this electronic form currently generates a pdf of the learner’s application which is delivered to the FE colleges using email. 

The City of Nottingham LA has commissioned the development of the City of Nottingham Passport into a new revised and extended system, Passportfolio. Passportfolio is conceived as an institution-independent ePortfolio tool developed for use by Nottingham schools and its ownership has now passed to Connexions Nottinghamshire. The new system also contains the agreed electronic application form but the aim was to develop it further so that data from the form could be passed directly to the receiving institution using a web service.
The FE Application Form is partially populated automatically by pulling existing data such as personal details, qualifications, skills and work experience from the Passportfolio. Work undertaken by the project aimed to further support the application process by demonstrating interoperability between the Passportfolio and an FE College’s MIS system.

FE College Admissions
For this proof of concept exercise New College Nottingham (NCN) were involved to represent the Nottingham Colleges.

At NCN, applications for full-time FE courses are collected in various ways including paper submission, online application (from their website) and the existing method from the Passportfolio which attaches the completed application as a PDF file and emails it to the College. 

When an application form is received by the College the details are added manually into the MIS system (NCN use the Unit-e system). The sort of data collected at this stage consists of personal details, source, date sent and the course(s) the applicant is interested in. At NCN the admissions section of the MIS system is used primarily as the first stage in the application process following an enquiry.
The aim of this exercise was to demonstrate how a seamless interoperability between the Common Application Form and the College’s MIS system could be implemented using UKLeaP XML to send the form data and a Web Service on the College server to consume, transform and insert the data into the MIS system.

Demonstrating the application process
1) A student logs in to Passportfolio
2) The student enters the FE applications section, where s/he can apply for a place at college.

3) Parts of the application will be pre-populated using data already existing in the student’s PDP, the rest will be entered manually.

4) The student chooses a college from a drop-down list within Passportfolio and presses a ‘send’ button.

5) The application data is marked up as UKLeaP XML and sent to the Web Service hosted by the destination college.

6) The XML is parsed, validated and inserted into the college’s systems.

7) The college administrative department(s) can then process the application according to local procedures.
Note that stages 5) and 6) take place automatically with no user interaction (see the diagram below). By letting technology handle the interoperability, the Admissions staff are then able to concentrate on the admission procedures that are best performed by humans.
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Diagram representing application data transfer
There is more than one approach to achieving the above objective within the FE web service. For instance;
1) Parse the XML using an XSLT file to convert the UKLeaP XML into XML that can be validated and imported by a stored procedure directly into the database

2) Parse the XML within the receiving web service, transform it, and send it directly to the database using a set of INSERT statements
3) As above, but send the data directly to holding tables. An overnight process will further check the data before it goes into the system.
Benefits of using the XSLT approach
If the xml parsing and transformation is undertaken within the application, then although reusable, it only becomes so if any other Unit-e users are able to run the same applications (e.g. if .Net is used to receive the xml and transform it, then other users are required to have the .NET framework installed).

An XLST file that takes UKLeaP data and transforms it into a Unit-e friendly structure will be platform-independent – particularly as most database systems able to deal with XML.
(See Appendix D for an example of an XSLT file transforming UKLeaP data into xml suitable for the holding database.)

The practical approach – fitting in with existing systems

The preferred approach in this case was that once the data was parsed by the web service, it was to be stored in holding tables to allow manual checking of the data by College Admissions staff before populating the MIS system.  One reason for this may be that at present all admissions data is manually inputted, therefore automation would represent a culture change, combined with an expectation of user interface to represent a tangible activity.
While this adds another step, it is envisioned that it would be dropped in the future for a fully automatic method once confidence in the system was established.  
As the Passportfolio system was not yet completed at this stage, and the UKLeaP XML output from the Passportfolio’s FE Common Application Form would not be done for some time, a mock-up was created on a University of Nottingham development server
. This provides a demonstration area whereby an XML string of application data can be sent to and consumed by the web service.
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Screen shot of the application form mock-up
The web service itself is written in ASP.NET using VB and is located on a web server at the College that accepts the XML and parses it into a set of variables. Some transformation work is done here and the data is sent to a database containing holding tables. The holding tables are fairly representative of the data structures of the Passportfolio as there is information sent that would not necessarily be used in the MIS system but the College would like to keep a record of. (See Appendix F for a diagram of the data structure.)
In addition to the reasons detailed above, the holding tables have the purpose of providing storage for any data extra to the MIS system’s requirements. Only a small subset of the application data is stored in the MIS system, so the record’s unique ID from the MIS system must be returned to the holding tables in order for a permanent connection to be formed linking the main MIS admissions data to the extra information stored on the Passportfolio application. 
This work clearly demonstrated that full interoperability between an external PDP system’s application system and an FE MIS system is achievable in the short term. NCN have expressed an interest in building on the work done once the Passportfolio is completed to ensure that it is a fully functioning system. Furthermore, there appears to be no reason why other PDP data from the Passportfolio cannot be imported into a student’s electronic Learning Plan providing that the FE College’s have such a tool in place. This would facilitate induction of new students.
Reusability

The web service and the holding database produced can in theory be reused by any College running platforms consistent with the tools used, regardless of which MIS system they subscribe to. In the case of NCN, ASP.NET was used for the web service and SQL Server 2000 for the holding database as these are the languages and platforms that they use.  The only work in addition would be for a College to write a stored procedure or application to import the relevant application data into their own MIS system. This does not comprise a huge amount of development time and need only be done once initially (providing that the Passportfolio application form or the MIS systems remain fairly stable).  Furthermore, the number of distinct MIS systems used by the local Colleges is fairly small so theoretically there is scope for sharing the additional work. 
UKLeaP for HE Applications

The FE applications process can fundamentally be applied to HE.  The process is certainly similar:
1) A PDP system assists a learner in creating an application for a course.
2) The PDP system lets the learner select the institution and course which s/he wishes to apply to.

3) The application is marked up as UKLeaP and sent to the receiving institution.

4) The receiving institution parses the XML and inserts it into either their student records system as a new application or, perhaps, into a dedicated applications system.

5) The admissions tutor(s) can then use the system to view all of the applications for a course in a uniform manner.

6) The tutor(s) may then accept or reject the application, with the facility to provide feedback in the case of the application being rejected.

In addition to this basic process, extra functionality can be introduced.  For example, it would be feasible for admissions tutors to define some basic acceptance criteria for a given course.  Each application could then be automatically assessed based on these criteria, and some form of preliminary feedback could be sent back to the applicant.  This could also be used as a tool for the applicant to direct any further learning to achieve the basic requirements of a course.

Taking these issues and enhancements into consideration, the University of Nottingham drew up a draft design for using UKLeaP for HE Applications
.  The most important part of that document is the data flow diagram which shows how the whole system would hang together:
Using UKLeaP
As a part of the project it was decided to use the draft UKLeaP standard for Learner Information to mark up output from the various systems. The aim was to test the standards with real case data and see what sorts of issues arise.
Mapping the Common Application Form

The pre-populated data on the Application Form is pulled from the Passportfolio, and much of this can be mapped adequately using the UKLeaP standards (see the mappings here). However, there were some areas that required extension elements or that lost their granularity when adhered to the standards.
The aim was to preserve the data from the form as far as possible without declaring so many extension elements that the xml would be propriety and task specific. Some data had to be concatenated into the nearest UKLeaP specification resulting in a loss in the original granularity of the application fields. 
Perhaps a way around this is to identify the elements that would commonly be reused e.g. the address and name structures as defined in the identification node, and allow them to be used more flexibly within other nodes where required. 
Some of the data requiring extension elements may not have a natural home in UKLeaP, but where standards already exist and are in regular use elsewhere, it seems sensible to incorporate these.
The role of UKLeaP and other standards is that of a tool for passing data around whereby universal applications are able to ‘read’ the data.  What they should not be is an overly rigid structure in which the data has to be ‘fitted into’ for the sole purpose of compliance.
Mapping data to UKLeaP in general proved an interesting exercise due to the range of elements in UKLeaP that could be ambiguously applied to the data. 
The ambiguity arises when deciding how to mark up certain information. Interpretation of the standards, and time required for the developer to familiarise themselves ought to be a consideration in a push towards simplicity and adoption of standards into business processes.

If data from an e-Portfolio is to be marked up, then there must be a framework for consistency of mark up. Where generic applications to parse e-Portfolio xml would be advantageous, this will be made more difficult if the parsing process becomes more proprietary due to the arbitrary nature of the mark up process’ reliance on individual discretion on choosing standards and elements. For UKLeaP to become more widely used, a common understanding must be fostered through the community perhaps providing comprehensive examples of use and advice on best practice.

Success in Regional Interoperability Projects
As with any project there will be technical setbacks, delays to systems, resource issues and unforeseen difficulties. 

Below are some possible issues affecting success when implementing an interoperable structure between partners.

1) Resources
whether it’s time, money or skills, already overstretched staff may struggle to meet the challenges required by the task.  Training, consultancy or funding provided by such bodies as JISC may facilitate the building of regional partnerships and aid the staff involved in collaborating on technical work.

2) Control over proprietary IT systems
Many IT systems, particularly legacy ones, do not provide customisable interoperable output, or allow back end access for import and export of data. Partners may be understandably reluctant to ‘tinker’ with their systems and may not have the technical skills at hand to provide this function.


3) Understanding of the rationale by ‘gatekeepers’ 
It is important for the partners to ensure that anyone involved is aware of and buys into the aims and objectives. A collaborative project can easily fail where cooperation of key people is not fostered. Clear communication and keeping people informed of the ‘big picture’ helps to ensure that misunderstandings do not develop.


4) Working closely with staff
Cultivation of relationships between staff involved in a partnership is vital to collaborative working; however, it is risky to rely too heavily on one key member of staff. 

5) Support from senior managers
for any interoperability partnerships to operate successfully, senior management must be fully behind the objectives and support their teams by allowing them the time and resources to carry out their work. Such involvement also helps ensure that where staff changes take place, the objectives remain clear and succession is smooth. The Institution Heads also need to be aware of any work taking place so as changes in senior management are also not an issue.
There is always the risk that commitment by one member of staff will be overridden at a later date and that internal politics may take precedence over collaborative work. Clear communication and agreement from the outset can help to counter this threat.


Other priorities
with pressing priorities closer to home, it is important that there is a clear business case and set of benefits associated with regional interoperability. 



6) Appendices
Appendix A

C# code to export XML in the West Nottinghamshire College / New College Nottingham data transfer

    private void button1_Click(object sender, System.EventArgs e)

    {

      // open a dialog to ask for the DB password.  Saves storing it in code.

      Form2 pwdBox = new Form2();

      pwdBox.ShowDialog();

      // modify the connection string to include the password

      qlsdatConnection.ConnectionString += ";password=" + pwdBox.dbPasswordBox.Text;

      // import or export?

      if (this.importFileNameBox.Text != "")  // if we have an import filename, import the data

      {

        // open file

        XmlDocument importDoc = new XmlDocument();

        importDoc.Load(this.importFileNameBox.Text);

        // parse XML

        XmlNodeList nodes = 

importDoc.SelectNodes("/learnerinformation/identification/name/partname[typename/tyvalue = 'Surname']/text");

        String surname = nodes.Item(0).FirstChild.Value;

        nodes = 

importDoc.SelectNodes("/learnerinformation/identification/name/partname[typename/tyvalue = 'Given']/text");

        String forenames = nodes.Item(0).FirstChild.Value;

        nodes = 

importDoc.SelectNodes("/learnerinformation/identification/demographics/date[typename/tyvalue = 'Birth']/datetime");

        String dob = nodes.Item(0).FirstChild.Value;

        nodes = 

importDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Private']/street");

        String addressLine1 = nodes.Item(0).FirstChild.FirstChild.Value + " " + nodes.Item(0).LastChild.FirstChild.Value;

        nodes = 

importDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Private']/city");

        String addressLine2 = nodes.Item(0).FirstChild.Value;

        nodes = 

importDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Private']/region");

        String addressLine3 = nodes.Item(0).FirstChild.Value;

        nodes = 

importDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Private']/postcode");

        String postcode = nodes.Item(0).FirstChild.Value;

        nodes = 

importDoc.SelectNodes("/learnerinformation/identification/contactinfo[typename/tyvalue = 'Private']/telephone");

        String telephone = nodes.Item(0).FirstChild.FirstChild.Value + " " + nodes.Item(0).LastChild.FirstChild.Value;

        nodes = 

importDoc.SelectNodes("/learnerinformation/identification/contactinfo[typename/tyvalue = 'Private']/email");

        String emailAddress = nodes.Item(0).FirstChild.Value;

        // generate update statements

        try

        {

          qlsdatConnection.Open();

          SqlCommand com = new SqlCommand();

          com.Connection = qlsdatConnection;

          com.CommandText = "begin transaction";

          com.ExecuteNonQuery();

          com.CommandText = 

"update stmbiogr set forename = '" + forenames + "', surname = '" + surname + "', birth_dt = '" + dob + "' where student_id = 'ZOR04103261'";

          com.ExecuteNonQuery();

          com.CommandText = 

"update stmadres set add_1 = '" + addressLine1 + "', add_2 = '" + addressLine2 + "', add_3 = '" + addressLine3 + "', post_code = '" + postcode + "', tele_no = '" + telephone + "' where student_id = 'ZOR04103261'";

          com.ExecuteNonQuery();

          com.CommandText = 

"update stmgcode set ext_email = '" + emailAddress + "' where student_id = 'ZOR04103261'";

          com.ExecuteNonQuery();

          com.CommandText = "commit";

          com.ExecuteNonQuery();

        }

        catch (Exception err)

        {

          // if an error occurs, let the user know and rollback the DB transaction.

          MessageBox.Show("BROKE!\r\n" + err.ToString());

          if (qlsdatConnection.State == ConnectionState.Open)

          {

            new SqlCommand("rollback", qlsdatConnection).ExecuteNonQuery();

          }

        }

        finally

        {

          if (qlsdatConnection.State != ConnectionState.Closed)

            qlsdatConnection.Close();

        }

      }

      else if (this.exportFileNameBox.Text != "")

      {

        // there’s an export filename, so we should export data

        // pull out data

        try

        {

          qlsdatConnection.Open();

          SqlCommand com = new SqlCommand(

"SELECT dbo.stmbiogr.forename, dbo.stmbiogr.surname, dbo.stmadres.add_1, 

dbo.stmadres.add_2, dbo.stmadres.add_3, dbo.stmadres.post_code, 

dbo.stmadres.tele_no, dbo.stmgcode.ext_email, convert(varchar, 

dbo.stmbiogr.birth_dt, 126) as dob FROM c_qlsdat.dbo.stmbiogr INNER JOIN 

c_qlsdat.dbo.stmadres ON dbo.stmbiogr.student_id = dbo.stmadres.student_id 

AND dbo.stmbiogr.perm_add_id = dbo.stmadres.add_id INNER JOIN 

c_qlsdat.dbo.stmgcode ON dbo.stmbiogr.student_id = dbo.stmgcode.student_id 

WHERE (dbo.stmbiogr.student_id = 'ZOR04103261')", qlsdatConnection

);

          SqlDataReader dReader = com.ExecuteReader();

          if (dReader.Read())

          {

            exportDoc = new XmlDocument();

            exportDoc.Load(ConfigurationSettings.AppSettings["templateFile"]);

            XmlNodeList nodes = 

exportDoc.SelectNodes("/learnerinformation/identification/name/partname[typename/tyvalue = 'Surname']/text");

            nodes.Item(0).FirstChild.Value = dReader["surname"].ToString();

            nodes = 

exportDoc.SelectNodes("/learnerinformation/identification/name/partname[typename/tyvalue = 'Given']/text");

            nodes.Item(0).FirstChild.Value = dReader["forename"].ToString();

            nodes = 

exportDoc.SelectNodes("/learnerinformation/identification/demographics/date[typename/tyvalue = 'Birth']/datetime");

            nodes.Item(0).FirstChild.Value = dReader["dob"].ToString();

            nodes = 

exportDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Private']/street");

            String streetnumberRow = dReader["add_1"].ToString();

            String[] streetLines = streetnumberRow.Trim().Split(" ".ToCharArray(), 2);

            nodes.Item(0).FirstChild.FirstChild.Value = streetLines[0];

            nodes.Item(0).LastChild.FirstChild.Value = streetLines[1];

            nodes = 

exportDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Private']/city");

            nodes.Item(0).FirstChild.Value = dReader["add_2"].ToString();

            nodes = 

exportDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Private']/region");

            nodes.Item(0).FirstChild.Value = dReader["add_3"].ToString();

            nodes = 

exportDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Private']/postcode");

            nodes.Item(0).FirstChild.Value = dReader["post_code"].ToString();

            nodes = 

exportDoc.SelectNodes("/learnerinformation/identification/contactinfo[typename/tyvalue = 'Private']/telephone");

            String telephoneRow = dReader["tele_no"].ToString();

            String[] teleParts = telephoneRow.Trim().Split(" ".ToCharArray(), 2);

            nodes.Item(0).FirstChild.FirstChild.Value = teleParts[0];

            nodes.Item(0).LastChild.FirstChild.Value = teleParts[1];

            nodes = 

exportDoc.SelectNodes("/learnerinformation/identification/contactinfo[typename/tyvalue = 'Private']/email");

            nodes.Item(0).FirstChild.Value = dReader["ext_email"].ToString();

            exportDoc.Save(exportFileNameBox.Text);

          }

        }

        catch (Exception err)

        {

          // if there’s an error, let the user know and rollback the DB transaction

          MessageBox.Show("BROKE!\r\n" + err.ToString());

          if (qlsdatConnection.State == ConnectionState.Open)

            new SqlCommand("rollback", qlsdatConnection).ExecuteNonQuery();

        }

        finally

        {

          if (qlsdatConnection.State != ConnectionState.Closed)

            qlsdatConnection.Close();

        }

        MessageBox.Show("DONE!");

      }

      else

      {

        MessageBox.Show("Nothing to do.", "Wuh?", MessageBoxButtons.OK, MessageBoxIcon.Error);

      }

    }

  }

Appendix B

UKLeaP XML generated by the New College Nottingham Web Service

<?xml version="1.0" encoding="utf-8"?>

<learnerinformation>

  <contentype>

    <referential>

      <sourcedid>

        <source>http://www.nottingham.ac.uk/rippll/plugfest2k5/ukleap.php</source>

        <id>0327247</id>

      </sourcedid>

    </referential>

  </contentype>

  <identification>

    <name>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Full</tyvalue>

      </typename>

      <partname>

        <typename>

          <tysource sourcetype="standard">UKLeaP</tysource>

          <tyvalue>Prefix</tyvalue>

        </typename>

        <text>Mr</text>

      </partname>

      <partname>

        <typename>

          <tysource sourcetype="standard">UKLeaP</tysource>

          <tyvalue>Given</tyvalue>

        </typename>

        <text>Richard</text>

      </partname>

      <partname>

        <typename>

          <tysource sourcetype="standard">UKLeaP</tysource>

          <tyvalue>Surname</tyvalue>

        </typename>

        <text>Stott</text>

      </partname>

    </name>

    <demographics>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Adult</tyvalue>

      </typename>

      <date>

        <datetime>04/08/1988 00:00:00</datetime>

      </date>

      <gender gender="m" />

    </demographics>

    <address>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Domicile</tyvalue>

      </typename>

      <street>

        <nonfieldedstreetaddress>111 Accacia Avenue</nonfieldedstreetaddress>

      </street>

      <postcode>W1</postcode>

      <country>insert code here</country>

    </address>

    <contactinfo>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Domicile</tyvalue>

      </typename>

      <telephone>

        <indnumber>0800 123456</indnumber>

      </telephone>

    </contactinfo>

    <address>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Campus</tyvalue>

      </typename>

      <street>

        <nonfieldedstreetaddress>The Adams Building</nonfieldedstreetaddress>

      </street>

      <postcode>NG11NG</postcode>

      <country>UK</country>

    </address>

    <contactinfo>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Campus</tyvalue>

      </typename>

      <telephone>

        <indnumber>01159100100</indnumber>

      </telephone>

    </contactinfo>

    <contactinfo>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Campus</tyvalue>

      </typename>

      <email>ncn@ncn.ac.uk</email>

    </contactinfo>

  </identification>

  <reflexion>

    <typename>

      <tysource sourcetype="standard">UKLeaP</tysource>

      <tyvalue>SelfPresentation</tyvalue>

    </typename>

    <contentype>

      <referential>

        <indexid>reflexion_1</indexid>

      </referential>

    </contentype>

    <date>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Create</tyvalue>

      </typename>

      <datetime>31/01/2006 00:00:00</datetime>

    </date>

    <description>

      <short>E Media NCN</short>

      <long>I have really enjoed the first year of my course. It was very engaging, I made lots of friends. I am really looking forward to year two.</long>

    </description>

  </reflexion>

</learnerinformation> 
Appendix C

The main code responsible for importing the XML into UoN systems (Saturn and EPARs is as follows:

private void button1_Click(object sender, System.EventArgs e)

{


try


{



Form2 pwdForm = new Form2();



if (pwdForm.ShowDialog() == DialogResult.OK)



{




// add the passwords to the connection strings




this.ePARsConnection.ConnectionString += ";password=" + pwdForm.eparsDBPassword.Text;




this.SaturnConnection.ConnectionString += ";password=" + pwdForm.saturnDBPassword.Text;




// open file




XmlDocument importDoc = new XmlDocument();




importDoc.Load(this.inputFilenameBox.Text);




// parse XML




XmlNodeList nodes = importDoc.SelectNodes("/learnerinformation/identification/name/partname[typename/tyvalue = 'Surname']/text");




String surname = nodes.Item(0).FirstChild.Value;




nodes = importDoc.SelectNodes("/learnerinformation/identification/name/partname[typename/tyvalue = 'Given']/text");




String forenames = nodes.Item(0).FirstChild.Value;




nodes = importDoc.SelectNodes("/learnerinformation/identification/demographics/date[typename/tyvalue = 'Birth']/datetime");




String dob = nodes.Item(0).FirstChild.Value;




nodes = importDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Domicile']/street");




String homeAddressLine1 = nodes.Item(0).FirstChild.FirstChild.Value + " " + nodes.Item(0).LastChild.FirstChild.Value;




nodes = importDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Domicile']/city");




String homeAddressLine2 = nodes.Item(0).FirstChild.Value;




nodes = importDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Domicile']/region");




String homeAddressLine3 = nodes.Item(0).FirstChild.Value;




nodes = importDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Domicile']/postcode");




String homePostcode = nodes.Item(0).FirstChild.Value;




nodes = importDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Campus']/street");




String campusAddressLine1 = nodes.Item(0).FirstChild.FirstChild.Value + " " + nodes.Item(0).LastChild.FirstChild.Value;




nodes = importDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Campus']/city");




String campusAddressLine2 = nodes.Item(0).FirstChild.Value;




nodes = importDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Campus']/region");




String campusAddressLine3 = nodes.Item(0).FirstChild.Value;




nodes = importDoc.SelectNodes("/learnerinformation/identification/address[typename/tyvalue = 'Campus']/postcode");




String campusPostcode = nodes.Item(0).FirstChild.Value;




nodes = importDoc.SelectNodes("/learnerinformation/identification/contactinfo[typename/tyvalue = 'Private']/telephone");




String telephone = nodes.Item(0).FirstChild.FirstChild.Value + " " + nodes.Item(0).LastChild.FirstChild.Value;




nodes = importDoc.SelectNodes("/learnerinformation/identification/contactinfo[typename/tyvalue = 'Private']/email");




String privateEmailAddress = nodes.Item(0).FirstChild.Value;




nodes = importDoc.SelectNodes("/learnerinformation/identification/contactinfo[typename/tyvalue = 'Campus']/email");




String campusEmailAddress = nodes.Item(0).FirstChild.Value;




nodes = importDoc.SelectNodes("/learnerinformation/reflexion[typename/tyvalue = 'SelfPresentation']/description/long");




String personalStatement = nodes.Item(0).FirstChild.Value;




nodes = importDoc.SelectNodes("/learnerinformation/reflexion[typename/tyvalue = 'SelfPresentation']/date[typename/tyvalue = 'Create']/datetime");




String psDate = nodes.Item(0).FirstChild.Value;




try




{





// open the Saturn connection





this.SaturnConnection.Open();





// open the ePARs connection





this.ePARsConnection.Open();





// begin some transactions





String SQL = "BEGIN TRANSACTION";





SqlCommand com = new SqlCommand(SQL, this.SaturnConnection);





com.ExecuteNonQuery();





com = new SqlCommand(SQL, this.ePARsConnection);





com.ExecuteNonQuery();





// generate update statements for Saturn





SQL = "update std set surname = '" + surname + "', forename = '" + forenames + "', birth_date = '" + dob + "' where student_id = '" + studentID + "'";





com = new SqlCommand(SQL, this.SaturnConnection);





com.ExecuteNonQuery();





SQL = "update std_address set address_1 = '" + homeAddressLine1 + "', address_2 = '" + homeAddressLine2 + "', address_3 = '" + homeAddressLine3 + "', address_4 = '', address_5 = '', post_code = '" + homePostcode + "' where address_type_lid = 000762 and student_id = '" + studentID + "'";





com = new SqlCommand(SQL, this.SaturnConnection);





com.ExecuteNonQuery();





SQL = "update std_address set address_1 = '" + campusAddressLine1 + "', address_2 = '" + campusAddressLine2 + "', address_3 = '" + campusAddressLine3 + "', address_4 = '', address_5 = '', post_code = '" + campusPostcode + "' where address_type_lid = 000763 and student_id = '" + studentID + "'";





com = new SqlCommand(SQL, this.SaturnConnection);





com.ExecuteNonQuery();





SQL = "update std_address set tel_no = '" + telephone + "' where address_type_lid = '000762' and student_id = '" + studentID + "'";





com = new SqlCommand(SQL, this.SaturnConnection);





com.ExecuteNonQuery();





SQL = "update std_address set e_mail = '" + privateEmailAddress + "' where address_type_lid = '000762' and student_id = '" + studentID + "'";





com = new SqlCommand(SQL, this.SaturnConnection);





com.ExecuteNonQuery();





SQL = "update std_address set e_mail = '" + campusEmailAddress + "' where address_type_lid = '000763' and student_id = '" + studentID + "'";





com = new SqlCommand(SQL, this.SaturnConnection);





com.ExecuteNonQuery();





// generate update statement for ePARs





SQL = "update std_log_notes set notes = '" + personalStatement + "', created = '" + psDate + "' where student_id = '" + studentID + "' and notes_id = 386 and folder_id = 4004 and deleted is null";





com = new SqlCommand(SQL, this.ePARsConnection);





com.ExecuteNonQuery();





// commit transactions





SQL = "COMMIT";





com = new SqlCommand(SQL, this.SaturnConnection);





com.ExecuteNonQuery();





com = new SqlCommand(SQL, this.ePARsConnection);





com.ExecuteNonQuery();




}




catch (Exception err)




{





// rollback any commands





String SQL = "ROLLBACK";





SqlCommand rbCom = new SqlCommand(SQL, this.SaturnConnection);





rbCom.ExecuteNonQuery();





rbCom = new SqlCommand(SQL, ePARsConnection);





rbCom.ExecuteNonQuery();





throw new Exception("A database error has occured.\r\n" + err.ToString());




}




MessageBox.Show("Done.");



}


}


catch (Exception err)


{



MessageBox.Show(err.Message, "Import Failed", MessageBoxButtons.OK, MessageBoxIcon.Error);


}


finally 


{



// close some connections



if (this.SaturnConnection.State != ConnectionState.Closed)




this.SaturnConnection.Close();



if (this.ePARsConnection.State != ConnectionState.Closed)




this.ePARsConnection.Close();


}

}

Appendix D

Below are three stages of the transformation process. The source UKLeaP XML, the XSLT code for the transform, and the destination XML to be sent to the database.
1) ‘Name’ and ‘work related activity’ samples of the UKLeaP XML generated by the mock-up FE Application Form

<learnerinformation>

  <identification>

    <name>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Preferred</tyvalue>

      </typename>

      <partname>

        <typename>

          <tysource sourcetype="standard">UKLeaP</tysource>

          <tyvalue>First</tyvalue>

        </typename>

        <text>David</text>

      </partname>

      <partname>

        <typename>

          <tysource sourcetype="standard">UKLeaP</tysource>

          <tyvalue>Surname</tyvalue>

        </typename>

        <text>Smith</text>

      </partname>

      <partname>

        <typename>

          <tysource sourcetype="standard">UKLeaP</tysource>

          <tyvalue>Preferred</tyvalue>

        </typename>

        <text>Dave</text>

      </partname>

      <partname>

        <typename>

          <tysource sourcetype="standard">UKLeaP</tysource>

          <tyvalue>Given</tyvalue>

        </typename>

        <text>David Paul</text>

      </partname>

    </name>

<activity>

    <typename>

      <tysource sourcetype="standard">UKLeaP</tysource>

      <tyvalue>Work</tyvalue>

    </typename>

    <date>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Start</tyvalue>

      </typename>

      <datetime>2005-03-01T00:00:00</datetime>

    </date>

    <date>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Finish</tyvalue>

      </typename>

      <datetime>2005-08-01T00:00:00</datetime>

    </date>

    <description>

      <short>Menzies - Paper round</short>

      <long>114 Aspley Lane, Basford, Nottingham</long>

    </description>

  </activity>

  <activity>

    <typename>

      <tysource sourcetype="standard">UKLeaP</tysource>

      <tyvalue>Work</tyvalue>

    </typename>

    <date>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Start</tyvalue>

      </typename>

      <datetime>2005-09-01​​T00:00:00</datetime>

    </date>
    <date>

      <typename>

        <tysource sourcetype="standard">UKLeaP</tysource>

        <tyvalue>Finish</tyvalue>

      </typename>

      <datetime>2006-08-01T00:00:00</datetime>

    </date>

    <description>

      <short>Tescos - Retail Operative</short>

      <long>Tescos, Bulwell, Nottingham</long>

    </description>

  </activity>

<learnerinformation>

2) The part of the XSLT file that transforms the ‘name’ and ‘work related activity’ elements

<?xml version="1.0"?>

<xsl:transform version="1.0"

xmlns:xsl="http://www.w3.org/1999/XSL/Transform"

xmlns="http://www.imsproject.org/xsd/ims_lip_rootv1p0"

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">

<xsl:output indent="yes" />

<xsl:template match="learnerinformation">

    <xsl:element name="root">

         <xsl:attribute name="xsi:schemaLocation">

           <xsl:text>http://www.imsproject.org/xsd/ims_lip_rootv1p0 http://www.cetis.ac.uk/profiles/uklip/schemas/uk_lip_rootv1p0.xsd</xsl:text>

        </xsl:attribute>




<xsl:apply-templates/>

    </xsl:element> 

</xsl:template>

<xsl:template match="identification/name">



<xsl:for-each select="partname[typename/tyvalue!='Given']">




<xsl:element name="c">





<xsl:attribute name="field">






<xsl:value-of select="typename/tyvalue"/>





</xsl:attribute>





<xsl:attribute name="value">






<xsl:value-of select="text"/>





</xsl:attribute>




</xsl:element>



</xsl:for-each>



<!--for full name-->




<xsl:element name="c">





<xsl:attribute name="field">






<xsl:text>fullname</xsl:text>





</xsl:attribute>





<xsl:attribute name="value">






<xsl:for-each select="partname[typename/tyvalue='Given']">







<xsl:value-of select="text"></xsl:value-of>






</xsl:for-each>






<xsl:for-each select="partname[typename/tyvalue='Surname']">







<xsl:value-of select="text"></xsl:value-of>






</xsl:for-each>





</xsl:attribute>




</xsl:element>

</xsl:template>

<!-- work experience -->

<xsl:template match="activity[typename/tyvalue='Work']">


<xsl:element name="pp_work_related_learning">



<xsl:element name="c">




<xsl:attribute name="field">





<xsl:text>uID_PD</xsl:test>



</xsl:attribute>




<xsl:attribute name="value">





<xsl:value-of select="/learnerinformation/contenttype/referential/indexid"></xsl:value-of>




</xsl:attribute>



</xsl:element>



<xsl:element name="c">




<xsl:attribute name="field">





<xsl:text>start_date</xsl:text>



</xsl:attribute>




<xsl:attribute name="value">





<xsl:value-of select="date[typename/tyvalue='Start']/datetime"></xsl:value-of>




</xsl:attribute>



</xsl:element>



<xsl:element name="c">




<xsl:attribute name="field">





<xsl:text>end_date</xsl:text>



</xsl:attribute>




<xsl:attribute name="value">





<xsl:value-of select="date[typename/tyvalue='Finish']/datetime"></xsl:value-of>




</xsl:attribute>



</xsl:element>



<xsl:element name="c">




<xsl:attribute name="field">





<xsl:text>title</xsl:text>



</xsl:attribute>




<xsl:attribute name="value">





<xsl:value-of select="description/short"></xsl:value-of>




</xsl:attribute>



</xsl:element>



<xsl:element name="c">




<xsl:attribute name="field">





</xsl:text>detail<xsl:text>



</xsl:attribute>




<xsl:attribute name="value">





<xsl:value-of select="description/long"></xsl:value-of>




</xsl:attribute>



</xsl:element>


</xsl:element>

</xsl:template>

</xsl:transform>

3) the outputted xml following the transformation. This can be read into the holding database tables. Note the repeated node <pp_work_related_learning> contains data to be imported into a child table.
<?xml version="1.0" encoding="utf-8"?>

<root xsi:schemaLocation="http://www.imsproject.org/xsd/ims_lip_rootv1p0 http://www.cetis.ac.uk/profiles/uklip/schemas/uk_lip_rootv1p0.xsd" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns="http://www.imsproject.org/xsd/ims_lip_rootv1p0">

  <c field="First" value="David"></c>

  <c field="Surname" value="Smith"></c>

  <c field="Preferred" value="Dave"></c>

  <c field="fullname" value="David Paul Smith"></c>

  <pp_work_related_learning>

    <c field="uID_PD" value="644"></c>

    <c field="start_date" value="2005-03-01T00:00:00"></c>

    <c field="end_date" value="2005-08-01T00:00:00"></c>

    <c field="title" value="Menzies - Paper round"></c>

    <c field="detail" value="114 Aspley Lane, Basford, Nottingham"></c>

  </pp_work_related_learning>

  <pp_work_related_learning>

    <c field="uID_PD" value="644"></c>

    <c field="start_date" value="2005-09-01T00:00:00"></c>

    <c field="end_date" value="2006-08-01T00:00:00"></c>

    <c field="title" value="Tescos - Retail Operative"></c>

    <c field="detail" value="Tescos, Bulwell, Nottingham"></c>

  </pp_work_related_learning>

 </root>

Appendix E
Database diagram of the NCN holding tables for Passportfolio data 
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In this diagram, the areas enclosed with a dotted line are Web Services hosted by the destination HEIs.
� http://www.nottingham.ac.uk/rippll/keydocuments/RIPPLL%20Final%20Report%201a.pdf


� http://www.nottingham.ac.uk/rippll/keydocuments/FL%20tech%20report.pdf


� http://www.nottingham.ac.uk/eportfolio/


� http://www.nottingham.ac.uk/rippll/plugfest2k5/ukleap.php


� http://sourceforge.net/projects/nusoap/


� http://uk.php.net/domxml


� http://uiwwwltd01.nottingham.ac.uk/proto_schoolPPF/default.htm


� Is the design online?
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