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Abstract:

Republica’s LomakeFi Form Assembler tool is one of the results of a project that aimed to produce electronic forms for the Finnish Government based on existing paper forms. It uses the ebXML Core Component approach to define the form parts and relies on ebXML Registry to store information about these parts. This case study presents this tool, the registry-based environment behind it and the work developed by Republica Ltd for this project.
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Executive Overview

The given goal for the project was to produce certain set of electronic forms for the Finnish government based on existing paper forms. During the process the project team would create and maintain public term directory in the registry and create tools for assembling the documents from the registry information entities and automated form and XML schema production. The project's first phase ended in May 2003 with the first version of the term directory and the tools running. The second phase was done during August-September 2003 with revising the term directory. The work was finally published for piloting with Finnish public administration personnel in September 2003.

1.1 Business Need

There is a rapidly growing need for electronic public administration of processes from legislative and cost-based point of view in the government agencies. The first steps would be to provide the syntax-neutral term directory and to automate the form creation process based on the newly developed directory. At the moment, in Finland, government agencies use very heterogeneous terms for even basic concepts. Thus the term directory would also provide means for communicating electronically between different agencies and in concrete terms would for example allow the use of interoperable XML schemas.

1.2 Project Description

The project's goal was 1) first and foremost to convert 150 government forms into EFSL (Elma Form Specification Language) format. EFSL is a proprietary form description language developed by Finnish company Elma (http://www.elma.fi).

The secondary goals were to 2) create and maintain public term directory for the two domains chosen (taxation, regional authority) and to 3) produce an environment for assembling the forms and automatically present the forms in various (assembly language, XML schema, EFSL, HTML) formats by binding the information entities to corresponding syntax.

1.3 Disclaimer

The project was aligned with OASIS ebXML Registry/Repository standards, although the work began prior to completion of the Core Component review team, who is developing bindings for storing Core Components in an ebXML Registry/Repository. This case study should be read as a report of a successful experience based on the use of the ebXML Registry/Repository. Furthermore, this case study should inspire similar experiences to take place and to be shared throughout the ebXML community. The project intends to align with the other developing work on Core Components being elaborated within the ebXML Registry/Repository team.  See section 3 for used specifications and adoption.

Participants

1.4 Industry

Government (Finland)

1.5 Users

The Association of Finnish Local and Regional Authorities

Finnish Tax Administration

1.6 Financing for Project

Finnish Ministry of Finance

ebXML Specifications Used

These were the ebXML specifications considered during this project:

· ebXML Registry v2.1 - v2.5: The Registry specifications version is directly connected to the open-source ebxmlrr implementation (OASIS ebXML Registry Reference Implementation Project). Republica has taken ebxmlrr into use in the beginning of this project and has been contributing to this open-source development since then.

Note: this project pre-dates the work of the Core Components Review Subcommittee of OASIS/ebXML Registry TC. Due to this fact, the approaches defined in the paper are not necessarily in line with those to be specified in the forthcoming OASIS/Registry TC Core Components Technical Note. When the OASIS/Registry TC Core Components Technical Note is finalized and approved it should supercede the approach defined in this case study.

· ebXML Core Component v1.9: The Core Components specification was strongly adopted, except for some differences concerning methodologies when discovering CCs and BIEs, considering DataTypes or using contexts.

· ebXML Document Assembly: Republica’s focus was to follow the ebXML-specifications as closely as possible, but concerning the assembly language it was a hard task. The specifications did not seem to be ready and consistent enough and we have used only about 30% of it for developing our own Assembly Document format.

1.7 Other Standards Used (where applicable)

· XML Schema (http://www.w3.org/TR/xmlschema-1/)

· HTML 4.01 (http://www.w3.org/TR/html4/).

· EFSL – Elma Form Specification Language (http://www.elma.fi/)

Project Proceedings

1.8 Identifying the BIEs

The work method was such that we started from existing PDF-forms by iterating through them and discovering the business information entities. We paid no attention to core components at this stage.

We used slightly modified UBL Excel Sheet (provided with the UBL-package 0.7). We filled the sheets with extracted data, provided contexts, measurement units, regular expressions and enumerations for the BIEs.

The Excel sheets were then consumed by a custom-made registry importer, which uploaded the BIEs to the registry. During the BIE importing process, Core Component candidates were also created as place-holders for the actual Core Components, which should come from the ebXML Core Component Catalogue whenever possible.

1.9 Storing BIEs in an ebXML Registry

As for the model used to store CCs/BIEs in the registry, Republica has adopted a metadata-only approach, where CCs and BIEs are stored as registry entries (metadata) without corresponding repository items. Republica has developed an API for this model, which runs on top of JAXR (Java API for XML Registries).

The model has been shared with the OASIS community through the Registry TC and has served as one of the technical inputs for the work of the cc-review sub-committee under that TC. In a few points, this is Republica’s model (requires knowledge of Registry Information Model):

· CCT is stored as a ExtrinsicObject of type “CoreComponentType”

· ACC is stored as a ExtrinsicObject of type “AggregateCoreComponent”

· BCC is stored as an ExtrinsicObject of type “BasicCoreComponent”

· ASCC is stored as an Association between 2 ACCs

· ABIE is stored as a ExtrinsicObject of type “AggregateBusinessInformationEntity”

· BBIE is stored as an ExtrinsicObject of type “BasicBusinessInformationEntity”

· ASBIE is stored as an Association between 2 ABIEs

· Aggregates are associated to Basics and Association with “Contains”

· BIEs are associated to CCs with “Extends”

· Context Categories are stored as ClassificationSchemas

· Contexts are mapped to ClassificationNode

· BIEs are classified with 1 or more Contexts.

· DictionaryEntryName and Definition are mapped to RegistryObject’s name and description, while all the other fields are mapped to Slots.

· DataType was not considered as an independent entity at first. Details about the restrictions where directly stored to the BCC/BBIE.

The screenshot
 below (Figure 1) shows the Person Details (Henkilötiedot) ABIE stored in an ebXML Registry. In this case, Person Details has (“Contains”) simple field ID and complex fields Name (Nimi), Address (Osoite) and Puhelinnumero (Phone number).

Besides, Person Details ABIE is based (“Extends”) Person Details ACC, which has only Name and ID. Also, Person Details ABIE apparently has no classifications (it would show in the picture if there were). Actually, it means that Person Details ABIE is not bounded to any specific context and can be used in any context.
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Figure 1 – Person Details (Henkilötiedot) in the Registry

1.10 Assembling the Forms

Once the BIEs were stored in the Registry, the next phase was to assemble the forms – which can be seen as creating a “root” ABIE for each form. For this purpose we developed an assembly tool (see Figure 2 and Figure 3, also available online at http://www.republica.fi/lomake/). Republica’s Lomake Assembly tool generates Assembly Document containing part of the information required for further syntax binding. It also supports some level of customization, without loosing the semantics for the used BIEs.

The Assembly Document schema is not fully compatible with ebXML-specifications, especially due to the fact that when the tool was under development the specifications for assembly document were neither entirely comprehensive nor complete for our needs.
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Figure 2 – Republica’s Lomake Assembly tool, query tab
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Figure 3 – Republica’s Lomake Assembly tool, assembly tab

1.11 Syntax-binding the Forms

Finally, the last stage on the form production (and the main goal for this project from customer’s point of view) was to bind the assembled forms to EFSL syntax. This is achieved by an automated process that consumes the Assembly Document and queries the Registry for extra information about the BIEs.

Besides EFSL, Republica has also provided syntax binding to HTML forms and XML Schema. The Results can be seen in the online Lomake Assembly tool.

1.12 Conclusion

The project was successful in other areas except for the number of forms converted. Only ~65 forms were done mostly because no more could be supplied by the customer in the given time. 

Benefits and Challenges

1.13 Business

The benefit of using the registry-based approach on producing electronic forms is the ability to use both high- and low-level, standardized, syntax-neutral components to produce various output formats. Compared to the ad hoc approach applied earlier, this increases the quality of the work in the form of interoperability between individual forms and government agencies.

Another major benefit is the possibility to maintain the semantics of information entities when used via URI-link to registry.

The primary challenge is to produce the information entities across the agencies in such a way that it remains consistent. If this is not accomplished, the result will not be significantly better than in ad hoc approach.

1.14 Technical

During this project Republica has made valuable contributions to the development of the open-source ebxmlrr Registry. Because ebxmlrr team members include several members of the ebXML Registry TC, the contributions to ebxmlrr often reflects as improvements in the ebXML Registry specification itself. For the ebxmlrr implementation itself, major performance issues and some bugs were found and eliminated during this project.

Also, concerning the storage of Core Components (and Business Information Entities) in the registry, Republica has implemented its own API for this task – we shall publish it as open-source once it is complete and well-documented – and has got deeply involved with the cc-review sub-committee under the OASIS ebXML Registry TC.

Related to the syntax-binding process, the automated transformation of syntax-neutral information entities results in consistent, verifiable syntax and thus easier to process. 

1.15 Lessons Learned

The project results clearly indicate that the technical barriers are much easier to tackle with than the discovery and the management of information entities. On top of that, the government as a problem domain is much more complex than business - it may be seen as a collection of businesses that by their nature involve many exceptions.

It also seems that existing paper forms are not an ideal (however, often the only possible) starting point for this kind of term discovery work. They only present a one-sided view to the actual information sets, they are not instances of information sets themselves. It is not always entirely clear how to see the actual data model that lies behind the forms. On the other hand, the forms provide quite good view of the business processes.

Pay more attention on contexts. The data modeling of applicable contexts should be made early on the term discovery process.

Iteration is the key to good results. There should be enough time reserved for one or two iteration rounds. It is probably wiser to choose a smaller set of forms (10-20) for the first phase.

Electronic form is and should be different from paper form. Even if the problem domain is the same, the same approach does not always work ideally.

Future Plans

The next steps to be considered in the project are: 

· Support for XForms syntax binding. 

· Capability to automatically create business information entities based on certain core components during the assembly phase and to back feed them to registry,

· Further registry content revisions with domain experts.

· Better user interfaces for managing the CCs/BIEs stored in the Registry

· Completion and documentation of Republica’s CCTS API, aligning it with the cc-review work as far as possible.

· Mapping of identified BIEs to CCs from the ebXML Core Component Catalogue.

Related ongoing projects inside Republica:

· Transformation Management Server (TMS): a combination of the LomakeFi Form Assembler with Republica’s data conversion tools (Wrapper, GDEL) and XSLT, among other tools, providing 2-way data conversions backed up by syntax neutral data-model stored in the registry. 

· Business Process pilot for city administration level with LomakeFi assembled forms.

· Form Assembler + Registry loaded with UBL BIEs.

Appendix A. Acknowledgments

The following individuals were instrumental in the success or progress of this effort:

· Antti Jokipii, Republica Ltd

· Diego Ballvé, Republica Ltd

· Jussi Lemmetty, Republica Ltd

· Harri Saarikoski, Republica Ltd

· Jouko Salonen, Republica Ltd

· Marko Jalonen, Republica Ltd

· Mari Morko, Republica Ltd

· Pete Räsänen, Republica Ltd

· Peter Mikula, Republica Ltd

Special thanks to:

· Farrukh Najmi (Sun Microsystems Inc.) and the ebxmlrr team for all the technical support on the ebxmlrr (open-source OASIS Registry implementation).

Appendix B. Revision History

	Rev
	Date
	By Whom
	What

	REPLF-Draft
	10-09-2003
	Marko Jalonen
	Initial version

	REPLF01
	12-09-2003
	Diego Ballvé
	First review, more content.

	REPLF02
	26-09-2003
	Diego Ballvé
	Fixes suggested by OASIS Registry TC.


Appendix C. Notices

OASIS takes no position regarding the validity or scope of any intellectual property or other rights that might be claimed to pertain to the implementation or use of the technology described in this document or the extent to which any license under such rights might or might not be available; neither does it represent that it has made any effort to identify any such rights. Information on OASIS's procedures with respect to rights in OASIS specifications can be found at the OASIS website. Copies of claims of rights made available for publication and any assurances of licenses to be made available, or the result of an attempt made to obtain a general license or permission for the use of such proprietary rights by implementers or users of this specification, can be obtained from the OASIS Executive Director.

OASIS invites any interested party to bring to its attention any copyrights, patents or patent applications, or other proprietary rights which may cover technology that may be required to implement this specification. Please address the information to the OASIS Executive Director.

Copyright  © The Organization for the Advancement of Structured Information Standards [OASIS] 2001. All Rights Reserved.

This document and translations of it may be copied and furnished to others, and derivative works that comment on or otherwise explain it or assist in its implementation may be prepared, copied, published and distributed, in whole or in part, without restriction of any kind, provided that the above copyright notice and this paragraph are included on all such copies and derivative works. However, this document itself does not be modified in any way, such as by removing the copyright notice or references to OASIS, except as needed for the purpose of developing OASIS specifications, in which case the procedures for copyrights defined in the OASIS Intellectual Property Rights document must be followed, or as required to translate it into languages other than English.

The limited permissions granted above are perpetual and will not be revoked by OASIS or its successors or assigns.

This document and the information contained herein is provided on an “AS IS” basis and OASIS DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTY THAT THE USE OF THE INFORMATION HEREIN WILL NOT INFRINGE ANY RIGHTS OR ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

� The screenshot was taken from ebxmlrr’s RegistryBrowser.
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