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1. Introduction

This analysis is conducted for the National IT and Telecom Agency (ITST) under the Ministry of Science, Technology and Innovation. 

ITST is the owner and maintainer of OIO (Public Information Online) with the main goal to standardize the information flow between governmental institutions and / or the private sector. OIO has defined a set of rules (NDR) regarding Naming and Design of XML documents used in such communications. These rules have been developed since the first version of the NDR was published in 2001, until now, where the NDRv4 is under development and expected to be finished in Q2 2006. 

Per request of the external stakeholders, who have implemented the OIOXML within their data communication channels, ITST started an analysis regarding the possibilities of handling dynamic codelists as a part of the next generation NDR. The current NDR specifies a number of constraints which makes this impossible, as specified in [1]. The main focus of the analysis paper is to document the analysis performed regarding codelists in OIOXML. The analysis was performed during Q4 2005 by ITST, Netcompany and James Walford.

The analysis phase was split into several iterations. First iteration, performed by Bryan Rasmussen, ITST & James Walford, was to define the scope of the analysis and author a paper describing the exact problem set forward by ITST. During November & December, several interviews were conducted, wherefrom a technical document, containing the problem description and a set of technical solutions and recommendations, was written. 

The purpose of the document at hand, is to enlighten the process and to finalize the analysis process.

1.1 Document structure

The structure of this analysis paper reflects the process described above. Therefore the paper is divided into 4 main parts:

Chapter 2 contains the interviews split up into the internal and external parties. The interviews are summarized in two parts, one containing a summary of the interviews, and one containing general issues regarding ITST casework.

Chapter 3 contains an introduction to the technical report explaining the different parts of the report, and summarizes the recommendations.

Chapter 4 contains the use cases describing the usage of each recommended solution.

Chapter 5 contains a sum-up of the report and gives an idea on the steps which must be taken to implement the solutions.

2. Interviews

The interviews have been split into two parts in the analysis paper. One contains the internal ITST interviews, whereas the other contains the interview summaries from the external interviews. 

The purpose of the interviews was to uncover problems related to the current NDR in respect to codelists. Furthermore potential solutions, tried by the XML developers were to be described to support the development process at ITST.

The interviews were performed on the basis of an Interview guide written by Bryan Rasmussen, ITST & James Walford.

2.1 Internal stakeholders

2.1.1 Mikkel Bruun

Interviewee classification: Internal

Date: 30/11 – 2005

Location: ITST

Background:

Mikkel Bruun (MB) has been working with ITST since 2001 where he was a part of the initial XML project, and has ever since been an active part in XML development and standardisation for ITST. In the first years he developed the first NDR. Currently MB is engaged in ITST e-commerce, core XML and UBL standardisation work. 

MB would prefer that the chosen solution supported the rules of the UBL designed solution. The UBL codelist model is currently under implementation by Anthony Coates and Ken Holeman.  The solution is based on ebXML and is built on CCTS datatypes. Hereby the solution does not support strong datatype validation, and a such validation must be handled in the application or in a supported tool such as Schematron.

Furthermore MB suggested that the project ensured making drafts on the changes in both NDRv4 and ISBv2. 

Last MB emphasised that the project should develop a policy on how applications should implement and handle codelists. Specifically the project should state how the applications should handle non-existing codelist values, if values are changed or deleted from the codelists. Furthermore it should state the correct usage of versioning and references between lists.

2.1.2 Adam Arndt

Interviewee classification: Internal

Date: 5/12 – 2005

Location: ITST

Background:

Adam Arndt (AA) has been working as case officer, with focus on the approval of OIO XML schemas. 

The first part of the interview with AA was mainly focused on identifying external stakeholders. During this process AA mentioned:

· Danmarks Statistik

· Dansk Standard

· Skat

· DMU

· Erhvervs & Byggestyrelsen

The second part of the interview was focused on AA’s comments on the draft paper sent out by Bryan Rasmussen & James Walford. AA’s main concern was the complexity of the solution. More complex solutions would keep more from implementing OIO XML. One of the main concerns regarding OIO XML is the lack of regulation on the subject. The publications from ITST are regarded only as best practice and therefore seldom enforced. More and more public sectors were moving to OIO, but many private companies have found the existing rules too complex.

AA would prefer a strong types codelist implementation through XSD enumerations. This would ensure validation and a large amount of control from ISB. Alternatively a central repository containing the code list values and descriptions accessible through web services or on the fly generated schemas. AA recommended that the solution was the same for both static and dynamic codelists to ensure the simplicity of the solution.

2.1.3 Jan Brown

Interviewee classification: Internal

Date: 5/12 – 2005

Location: ITST

Background:

Jan Brown (JB) developed the current NDR, and is planned to develop the NDRv4. JB has during his work tried to make rules more specific ensuring stringency.

First part of the interview focused on identification of external stakeholders. The following stakeholders were identified:

· DMU / Standat

· CPR

· E&S

· Skat

· Danmarks Statisik

· IBM

· OIS

The second interview focused on JB’s expectations to the new codelist format. JB suggested several implementations, and was open of the idea of having several recommendations based on the codelist sizes and variations. Small static codelists should be implemented through schema templates, updated dynamically through a web service. The schemas are generated as containing the codelists as enumerations ensuring strict validation. Larger and more dynamic codelists should be implemented as weak types in the scheme, missing validation, but enhancing the speed of the scheme validation. The specific values should then be available as a Web Service, maintained by the authority owning the codelist. The ISB could be used as data repository, but JB thought that this would conflict with the general SOA.

Secondly JB suggested the project should develop a nomenclature describing what a codelist is. In this description, parameters such as size, level of updates, implementation strategies and usage, should be included. Furthermore the paper should present different strategies for codelist updates and alternative validation implementations for the larger and more dynamic codelists. Last the analysis should identify which demands should be met by the authority supplying the service.

2.1.4 Brian Nielsen

Interviewee classification: Internal

Date: 7/12 – 2005

Location: ITST

Background:

Brian Nielsen (BN) has been working with XML over the last 2 ½ years at ITST , with main focus on Case work and Web Services. During this time BN has been developing a number of standard tools used by the stakeholders when generating schemes and uploading them to the ISB. Furthermore BN has been working on the NDR and the e-commerce project. Curently BN is employed part-time at virk.dk.

BN stated that the analysis paper should contain definitions and working best practice examples regarding codelists and validation hereof. Furthermore definitions on version control and references between codelists should be taken into account. Validation should be specified on all levels. Specifically when to use application based validation, service validation or scheme validation. 

2.1.5 Peter Borresen

Interviewee classification: Internal

Date: 14/12 – 2005

Location: Telephone

Over the telephone Peter Borresen (PB) identified several demands from the e-commerce project. It was importalt that ITST had full control over the codelists for the e-commerce project, which therefore should be placed in a local repository. Furthermore version control was crucial, so a given user could not only retrieve the latest version, but also from a user-specified version. 

2.2 External Stakeholders

This part contains the summaries of the interviews performed with the external stakeholders. These were identified primarily through the interviews with Jan Brown and Adam Arndt, ITST.

2.2.1 National Environmental Research Institute 

The meting was held on 6th December 2005 at DMU, Roskilde, partly thorugh the available video conferencing system.

Atendees present were:

· Bjarne Munk, DMU

· Ole Manscher, DMU

· Jytte Erfurt, DMU

· Lisbeth Sortkjær, DMU

· Susanne Boutrup, DMU

· Jesper Brandt, Netcompany (Interviewer)

National Environmental Research Institute (In danish: Danmarks Miljøundersøgelser or DMU) has been working over the last years on moving their current file transfer format to XML. During this work they have identified a number of difficulties in regards to the code list development in regards to the OIO NDR and ISB restrictions.

The current file transfer format called STANDAT, was developed during the early 80s. The format conisist of the data, together with a header describing which data the file contains. In 2004 DMU decided to set down a task force with the main goal to write an analysis paper on the difficulties in regards to moving the existing format to OIO XML. 

The STANDAT consists of approximately 350 code lists, whereas some are used solely to describe the data transferred, and will be removed when converting to XML as this functionality will be managed by the Scheme. More than 300 lists will be converted to XML code lists. 

Most of the lists are smaller lists containing 5-10 elements. Some specific lists are larger and contains up to 10.000 elements.

DMU code lists can contain several columns each containing different keys to the same information. This can be to ensure communication across several standards, where data must be accessible. 

The current process for list updates consists of several steps. First the stakeholders of the STANDAT file format send their changes to the specific code list per mail or letter to DMU. Twice a year DMU collects the changes received and releases a preliminary version used for a hearing. During the hearing period, stakeholders review the changes and send corrections if necessary. Disputes regarding values are handled internally by DMU. After the hearing period, the code list files are updated and released through the DMU homepage. Only stakeholders who have requested changes are notified of the new code list versions. 

The lists are updated twice per year, but DMU wishes to find another way of updating the lists making them even more dynamic.

Currently codes are only added. There is no deletion or changes to existing codes. Deprecated codes are marked as deprecated, and can therefore not be used in future transfers. The project does predict deletion of obsolete codes when moving the format to XML. 

DMU has not commenced the creation process of the lists, but have made some thoughts on implementation, described in [DMU1], where the codelists are defined in the schemas as weak types (integer 1-9999) and the actual values are downloadable though a DMU provided Web Service. The idea of this implementation is adopted from the CPR registry which provides a similar service.

Furthermore DMU has been in contact to Ciber who are the main responsible of developing the danish environmental portal (in Danish: Miljøportalen), which is solely built upon XML communication. Cíber has currently implemented the codelists in an internal datastructure from which the updated scheme files can be generated and downloaded on the fly. Using this implementation it is possible to use scheme validation to validate the communicated XML files.

2.2.2 Kort & Matrikelstyrelsen

The meting was held on 7th December 2005 at KMS, Copenhagen.

Atendees present were:

· Søren Riff, KMS

· Jesper Brandt, Netcompany (Interviewer)

Kort & Matrikelstryelsen (KMS), also known as The National Survey and Cadastre, is the national authority for surveying, mapping, cadastral registrations and the authorization of surveyors. 

KMS uses XML for transferring map data and updates to its subscribers within both the public and private sectors. Furthermore KMS is data provider of property information for OES, which is provided through an uploaded XML file. 

KMS have several codelists used in connection with their XML file.  This provides a problem, as not all the data represented in the codelists are within KMS domain. Some of the codelists which KMS currently updates are a part of other authorities domain, and should be updated by these. Unfortunately they do not provide this service, why it has been necessary for KMS to implement and update these specific lists. 

KMS list sizes vary. Some lists are small (5-10 elements) where others are quite large (up to 10.000). A few codelists are dynamic where most are static. The dynamic lists are usually quite large. Even though they are considered dynamic, they are seldom updated (once every second year). There will be changes to codelists more often in the future as KMS are to manage all postaldistracts in the future, which are more dynamic (updated several times a year).

The update process is quite simple. The update is usually initiated by either law changes or other specific situations such as the new communal reform. After updating the lists, changes are sent to the stakeholders either by mail or by letter containing the changes. Furthermore files containing the updates are uploaded to specific stakeholders (Skat, OES).

When saving data based on codelists, KMS does not save a reference to the specific codelist value, but a text version of the codelist description. This way, full backward compability is ensured, as it is not necessary to lookup values in the codelists when looking up a decode. This is done to ensure all historical values are static and independent of future codelist changes.

KMS preferred a solution dependent on the codelist sized. Where small and static codelists should be implemented as enumerations in the schemes, larger or more dynamic codelists should be defined in the schemas as weak types (integer 1-9999) and the actual values are downloadable though a Web Service. The main issue is that KMS does not have the ability to guarantee service on such a system, so KMS believes the Web Services should be located on a central platform, maintained by ITST.

2.2.3 IBM

The meting was held on 12th December 2005 at Scandic Hotel, Lyngby.

Atendees present were:

· Christian Rasmussen

· Jesper Brandt, Netcompany (Interviewer)

Christian Rasmussen (CR) has been working at IBM for 5 years, with main focus on XML implementations. During this time he has been working on a number of XML projects, where the main focus has been support of the OIO XML standard.

CR has been working with a wide spectrum of codelist varieties, both in respect to size and degree of dynamism. Smaller and less dynamic codelists are represented as Enumerations in XSD, whereas larger or more dynamic lists are defined as Integer constraints, giving poorer opportunity of first level validation, but are less constraining. 

CR would prefer a solution where codelists were located at the ISB, and exposed through Web services, giving the codelist issuers a central platform for maintaining the codelists, with guaranteed performance. Furthermore CR seeks a solution which supports versioning, giving the possibilities of demanding a specific codelist by version number or date. 

Furthermore CR suggested that the service should give the user the possibility of downloading the codelist as several different formats, such as simple restriction or enumeration.  All administration should occur through web services.

CR predicted the following possible challenges for the codelist issuers, if they should host larger codelists themselves:

· Poor standardization

· Lack of technical competence thus risking performance

· Lack of control

Last CR suggested supporting Metadata repositories containing the metadata for each codelist ensuring proper and standardized documentation. The repository should support major standards such as OWL.

2.3 Interview summary

The collection of interviews has resulted in a set of focus points which have to be taken into account in the further analysis. 

First of all it is important to define specifically what is meant by a codelist, and which codelists are a part of the analysis. Several stakeholders were unsure regarding the definition of codelists, and used exaggerated examples such as the problem regarding list sizes such as the CPR list [1].

In some cases there were problems in determining who were responsible for specific lists. Some lists were managed by others than the data owner themselves, and some asked for information on how to handle this situation., in regards to who is  responsible for updating these lists.

Validation was necessary in different degrees. Some codelist users required a higher level of validation such as context dependent validation, whereas other users only needed to ensure the structure was according to the scheme. The higher validation levels were often a result of fragile business logic handling the XML data.

All of the stakeholders needed support for both small static lists, and large, more dynamic list. Most often larger lists were more dynamic, and the smaller lists were mostly static. Furthermore several demanded some form of version control, together with a way of asking for a specific version.

A few stakeholders showed their concern to the fact that they could be required to host a lookup service, as they did not feel they had the technical competence and resources to ensure server performance and server availability.

Last it is important to choose a simple solution, applicable on as many cases as possible. More complex solutions will minimize the usage in the private sector as there are no regulations on this field committing cooperations to use the NDR rules when establishing XML communication.

2.4 General issues reported

During the interviews some general issues submerged, regarding the handling of OIOXML  and the general cooperation between the external stakeholders and ITST. These are all collected in this part of the analysis paper, and not taken into account when handling the subject of dynamic codelists unless direct applicability. 

Today the knowledge regarding the NDR and ISB lies solely with key persons at ITST. The main effect is lack of support from others than the specific key persons. This can introduce several problems in the future as the NDR changes, and there is a growing request for support. This should be handled by ensuring a thorough knowledge regarding the specifics in the design rules in all the casehandlers working with NDR.

Today the NDR is very strict, ensuring the quality of the XML structured derived hereof. One stakeholder has expressed concern regarding with the coming slack of the rules in the NDR4. This could compromise the good quality XML which is currently accepted as OIOXML.

Several external stakeholders have requested examples on context-dependant validations. These could be made in conjunction with the further analysis regarding the usage of Schematron together with codelist validations.

A new bulk uploader tool should be developed. Currently there are too many issues in regards to uploading large collections of Schema files. This results in a large usage of time for the developer maintaining these lists. 

3. Technical report overview

The technical report is written over two iterations. The first iteration was made to describe the problem regarding the dynamic codelists with the current ISB and NDR. The second iteration produced the recommendations made on the basis of the previous interviews. 

The first part of the document contains the text for the first iteration, including a definition on codelists, which problems currently are in relation to handling dynamic codelists and a list of interest points in relation to the solution. Furthermore the first part contains an analysis of which NDR rules that conflict with the basics of a dynamic codelist. 

Last there is a theoretical summary regarding other implementations of dynamic codelists. The implementations which are presented are:

· Coates decoupling strategy

· Extensible enumeration

· Further decoupling using Schematron

· Database backed dynamism

Second part of the paper handles the possible OIOXML implementations of the dynamic codelists. Given that this part also includes further details regarding the recommendations, this paper will not go further into these.

There are two main parameters which best define which implementation should be used when implementing the codelist in OIOXML.  This way, all lists can be placed in the following figure, illustrating which type of list we are handling.


[image: image1]
Furthermore, several parameters regarding the list usage could be taken into account, which can influence in whether a list is considered a highly complex list. These parameters are defined in [1] as being:

1. Predictability of dynamism

2. Ownership of dynamism

3. Severity of update

Based on the above, several recommendations are stated in [1]

1) Creation of a new class for dynamic codelists and implementation of the Coates decoupling method for this class

2) Adoption of Coates Genericode codelist mark-up format. This will be a requirement for the new class and optional for static codelists.

3) Adoption of an externalisation method for large or frequently updated codelists, with support for an externally hosted lookup web service.

4) Adoption of guidelines for optimisation of codelists.

5) Implementation of resource mark-up, possibly in RDDL, as the basis of automated update/generation procedures

6) Implementation of an update subscription service, allowing updates of schemas to be communicated to end users.

4. Use Cases

Based on the recommendations in chapter, we have defined three use cases.

Totally static lists are not included in this analysis, as they should be handled as they are now. The following Use cases can only be applied to codelists with some degree of dynamism.

4.1 Use case 1

Listtype:

Small semi-static lists

List examples:
Days of week, Gregorian months, etc

List size: 

Up to 500 elements

The smaller semi-static lists should be implemented using the decoupling strategy. The actual implementation of the schema should be named after a specific naming rule, and a wrapper schema should include the newest version of the implementation schema. 

It should not be allowed to edit implementation schemas, thus ensuring versioning. The wrapper schema should only be open for changes in the actual include (so that a newer version can be included at a later point)

Applications implementing the code lists should point to the wrapper schema, so that they always reference the newest version.

The maintainance of the genericode should be available through online tools specified by ITST ensuring only specific types of updates can be performed, as the genericode files contain the complete version history.

When updating Wrapper-schema, a subscription service should be triggered, giving the users of the lists a note that the codelist is updated, so that they can prepare their applications for the update.

4.2 Use case 2

Listtype:

Medium Dynamic lists

List examples:
Specific codelists updated less that 8 times per year

List size: 

More than 500 elements up to 5.000 (approx)

Larger lists should not be implemented in XSD using enumerations, and should therefore be defined in the XSD as datatype contraints (such as xs:int). 

Furthermore a genericode file should be implemented and maintained which can be accessed and exported to the users looking up codelist values. Genericode gives the user the possibility of versioning and documentation within the same datafile format.

The maintenance of the genericode should be available through online tools specified by ITST ensuring only specific types of updates can be performed, as the genericode files contain the complete version history.

Upon the maintenance of the genericode file, a subscription service should be triggered, giving the users of the codelist a note decribing the update so they can prepare their codelist implementation for the update.

4.3 Use case 3

Listtype:

Highly dynamic lists or larger complex lists

List examples:
CPR numbers, CVR numbers, smaller lists updated more than 8 times per year

List size: 

Undefined

These larger or highly dynamic lists should be implemented and maintained by the issuer of the list. The issuer should provide a lookup service describing whether a list value is contained in a specific list. The issuer is responsible of service performance and availability. 

The lookup service should be implemented following the guidelines which should be determined more precisely in the upcoming NDRv4. 

The ISB should contain a reference to the lookup service together with service information, describing the service usage etc.

As the lookup process is not file-based, no need to issue a message through a subscription framework on updates, has been identified. If such a need should occur, an interface should be implemented, so that the subscription service can be triggered externally.

5. Next steps

To implement the solution in the next NDR and ISB, several steps must be conducted.

First of all the NDR must be changed to comply with the rules set forward in the technical analysis. This implies the definition of a number of new rules to ensure the proper usage of the new data structures

As the ISB does not currently support the changing of already committed files, an alteration must be made to support the change of the wrapper class. Furthermore an analysis must uncover which changes are required to support the uploading and maintenance of the Genericode files, and which structure they should contain.

The new wrapper class and included files must be designed and implemented. Example code should be developed and XSLT transformations provided to convert current enumerations to the new file format.

Before enabling the possibility of hosting schemas on external repositories, a further investigation should reveal which lookup method should be preferred. It is very important to ensure only one method is chosen to ensure the solution being as simple as possible.

If desired, an analysis should be performed investigating a further usage of Schematron or some other context dependent validation method. Currently Schematron is the most widely spread, but it should be examined whether other possibilities exist before choosing a specific standard.
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