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Preface

0.1
Purpose of this document

This document is a generic Technical Design Document document for use by IDA Projects. It provides guidance and template material which is intended to assist the relevant management or technical staff, whether client or supplier, in producing a project‑specific Technical Design Document document. It is also useful background reading for anyone involved in developing or monitoring the IDA Management System (IDA‑MS).

0.2
Use of this document

This Preface is addressed to the users of this generic document and is not meant to be retained in any project‑specific Technical Design Document documents based on it.

The remaining sections (numbered 1, 2, 3,…) constitute a template that should be used to construct the project-specific Technical Design Document document. 

Text in normal case is in the most part “boilerplate” that can be retained, amended or deleted in the document.

Text in italics provides instructions on how to complete a section and should be removed once the section is written.

The template should be used pragmatically, that is - where a section is not relevant it should be omitted. Conversely, the material contained in this document is not necessarily exhaustive; if there is a subject that is relevant to the IDA Project, but is not included in this document, it should still be included.

This document has been prepared using MS Word 97.  The following variables are currently recorded as File “Properties” under MS Word.  They may be modified by that means or overwritten directly at each occurrence in the document, at the discretion of the user.  

	a.  “Summary” Properties
	
	

	
	Title
	Type of document (i.e. Technical Design Document)

	
	Author
	Author(s) of document

	
	Keywords
	Document reference (i.e. IDA-MS-TD)

	b.  “Custom” Properties
	
	

	
	Proj Id
	Short mnemonic of IDA Project (set, in this document, to “Project Id”)

	
	Project
	Full name of IDA Project (set, in this document, to “Template for IDA Project”)

	
	Contr Id
	Short identifier of contract (set, in this document, to “Contract Id”)

	
	Contract
	Full name of contract (set, in this document, to “Template for specific development”)

	
	Version
	Issue number (currently Issue 1)

	
	Date
	Date of document (currently 17 January 2001)


0.3
Overview

This preface is for information only. 

This preface will therefore not be retained in the project‑specific document.

The remaining sections (numbered 1, 2, 3,…) constitute a template that should be used to construct the project-specific document. 

Text in normal case is in the most part “boilerplate” that can be retained, amended or deleted in the document.

Text in italics provides instructions on how to complete a section and should be removed once the section is written.

Text in blue italics includes discussion and specific recommendations on the approach to Technical Design in the IDA context.

The template should be used pragmatically, that is - where a section is not relevant it should be omitted. Conversely, the material contained in this document is not necessarily exhaustive; if there is a subject that is relevant to the project, but is not included in this document, it should still be included.

0.4
Basis of this Document

This following introductory sections set out an approach to designing systems that may be developed under IDA. It attempts to set standards and create a consistent approach to the design and development of systems across the IDA Programme. It will enable the Programme to benefit from ‘economies of scale’ and a consistency in the approach to building and deploying systems. Important issues that need to be considered include the architecture of systems, links to legacy systems, contemporary approaches to design (Object Oriented Design), aims for code re-use and the need to develop systems that will work on an operational basis over many years and the associated desire to make such systems easily supportable and affordable.

A key point will be to build on the work already carried out in IDA and its predecessor programmes, where a large number of specific ‘technical’ developments were undertaken looking at, for example, standards for data exchange, such as GESMES, and the introduction of contemporary technologies and infrastructures. 

The concept of a Reference Architecture is also introduced as part of the process of creating an interoperable environment which facilitates the exchange of information between administrations through setting out a number of standard building blocks around which solutions can be assembled. These building blocks or ‘components reflect the emerging technologies that should form the technical basis of the IDA developments. These include the Common Object Request Broker Architecture (CORBA), Remote Method Invocation (RMI) and Enterprise JavaBeans (EJB) technologies that highlight code re-use, scalability and the creation of interoperable architectures around legacy environments.

0.5
A Reference Architecture for the IDA Programme

One of the greatest difficulties facing the IDA Programme is how to create an interoperable architecture across European administrations whilst allowing individual projects to manage their own IDA developments with sub-delegated authority. Under sub-delegation, it would be possible for sectors seeking to be selected to build elements of the overall IDA Programme to propose their own solutions, or the solutions proposed by their selected suppliers, thereby exacerbating the existing heterogeneous environment, which is in direct conflict with the aim of creating an interoperable architecture. 

In practice the IDA Programme should seek to create what can be referred to as a Reference Architecture for systems – in effect a series of established building blocks on which a variety of systems should be assembled. The Reference Architecture should then become part of the IDA Architecture Guidelines
. 
The Reference Architecture would take an n-tier, client-server model as its basis, and state that the persistence layer would be implemented through a number of standard API
 calls to a particular database system. This use of a Reference Architecture would provide some guidelines to organisations tasked with developing individual elements of the IDA Programme and would, in time, move solutions towards a common homogeneous standard – with all of its associated benefits. 

Recommendations could be made on the reporting tool that should be used in systems if one were required, the Web Browser could be standardised, as could any security features that needed to be built into the system. The Reference Architecture would facilitate re-use throughout the IDA Programme as individual projects could be arranged to support the development of libraries of components that can be re-used. This will be one of the major potential benefits that could arise from the creation of a Reference Architecture. 

0.6
Specific Design Considerations

Perhaps one of the most crucial aspects of this is the level of concurrency that will be present in typical IDA projects. Thus far projects falling within the IDA Programme have tended generally not to involve large scale, transaction-based computing. The transmission of information from an MSA to the European Union, containing information on – for example – employment statistics, has focused on the need to create common approaches to the formatting of the data and to handling language issues. It is possible that future projects will involve more frequent updates from participating administrations. In this case attention in the Reference Architecture to the loading on computer systems will be necessary. 

OOD will also become increasingly used in the IDA Programme as developments seek to create systems that are more maintainable over their deployment lifetime. The knock on effect of this will be an increasing emphasis on the use of Commercial Off The Shelf (COTS) packages in the software architecture in areas such as the database, middleware, reporting tools and in the Graphical User Interface. 

IDA projects may well shift from a traditional waterfall development approach to the design and development of solutions towards Rapid Applications Development (RAD). This will have fundamental implications for the design process. IDA project leaders will need to consider the creation of Joint Applications Development (JAD) teams that are made up from software developers and people drawn from the user administrations with business experience of the application area in question. Staged development, through so-called ‘timeboxes’, offers many attractions to designers and developers of contemporary systems. IDA Project Leaders should give serious consideration to the adoption of this approach as a way of ensuring systems are delivered into operation that meet up-to-date user requirements.

Specific attention will also have to be placed in the choice of language for the implementation of the system. Today various options exist, and it is necessary as part of the design process to give very careful consideration to a range of trade-offs that need to be factored into development of a consistent design for the architecture. Languages such as Java, C, C++ and emerging languages, such as PYTHON, each offer different benefits to the developer. Careful consideration has to be given to the choice of which language to implement the system to gain the appropriate long-term benefits through the full lifecycle of the system.  

IDA has much to gain from adopting a standard approach to these projects based on, for example, the Unified Modelling Language (UML) paradigm, which is rapidly becoming recognised as an industry standard in software development. In the medium term this offers the exciting potential of creating classes or objects that can be agreed as standards to facilitate the creation of the interoperable architecture that is one of the key technical goals of IDA. 

It is therefore recommended that the IDA Programme also standardise on a number of tools that support development and deployment of software in the projects associated with the programme. To implement systems based on UML, it is recommended that the IDA Programme adopt the Rational Rose development suite and that Java be adopted as the development standard for all non-real-time projects. Where the system characterisation work shows a need for real-time delivery, we recommend the use of C++ as the development language. These will then become part of the IDA Reference Architecture. 

 description of a group of objects that have the same data item(s) and method organisation. 

In designing objects there are four important ‘cardinal points’ to be remembered. These are:

attributes – what the object knows

methods – what the object does

states – the changes that occur due to process flow

events – responses to the outside world.

Object definitions should be annotated with these items. This will provide the beginnings of a detailed specification document. In addition, each object should be put into a UML diagram set, as this helps summarise the information into small, tight representations of each object in a standard format – there are nine UML diagrams as referenced in Section 1.3. In the course of the process the diagrams will be transformed into a class diagram that represents the relationship between the objects – in effect a blueprint for the structure of the business objects. 

One area where careful attention to design can reap rewards in the longer term is in the interface between the client and the so-called presentation layer. From its earliest inception in projects using the Smalltalk language the Model View Controller (MVC) paradigm has been one of the most implemented solutions in client-server computing.  In implementations based on web technologies, such as JavaServer Pages (JSP) there is much to be gained from separating out elements of the application server architecture. One approach to this is given in an implementation of the MVC paradigm using Servlets or JavaServer Pages. 

For example, a Servlet (a Java class that operates on the server side to generate output in response to a client request) could be viewed as a ‘controller’ that is responsible for processing the request from the client – we may assume this request arrives in HTTP or HTTP (S) format. The ‘model’ is the representation of the data stored in the database or persistence store and the ‘view’ is the code that decides what to display next in response to the output from the controller. This is described here to encourage readers to look at the MVC paradigm as an example of a way to break out the components of the client-server architecture into building blocks that can be easily modified and maintained, and gain the benefits from an OOD-based approach to the design of the system. 

Documentation Standards

For a software implementation, this section should contain the standard module header (if necessary) and contain instructions for its completion. In addition this section should define or reference guidelines on the ration of lines of code to comment statements. It may be that these rules highlight specific areas of code where the commentary should be literally line-by-line, as this is a particularly difficult area. Other areas, which may be less difficult, could be commented on a ratio of five lines of code to one line of commentary.  

Naming conventions

This section should explain all naming conventions used, and draw attention to any points a maintenance programmer would not expect.  A table of the file types and the permitted names or extensions for each is recommended for quick reference.

Conventions for naming files, programs, modules, and possibly other structures such as variables and messages, should all be documented here.

Programming Standards

This section should define the project programming standards.  Whatever languages or standards are chosen, the aim should be to create a convenient and easily usable method for writing good-quality software. If an application development tool is used there may be other conventions that need to be defined, e.g. colour schemes.

� The IDA Architecture Guidelines were developed in 1999 in co-operation with the TAG (Telematics for Administrations Group) Subgroup on Horizontal and Legal Issues, a group of experts from EU Member States and EEA states. They describe concepts and references for a well-defined, common architecture that supports network interoperability within and across different administrations. Article 4 of the IDA “Interoperability” Decision (No. 1720/1999/EC) defines the requirement to develop the Guidelines as one of the IDA Horizontal Actions and Measures. Article 5 of the IDA “Guidelines” Decision (No. 1719/1999/EC)  requires projects to make use of them. An update to the Guidelines is expected in early 2001.


� API: Application Programming Interface
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