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Abstract  

LOMS project provide in the current document a Service Engineering Methodology to complement 
the guidelines of the different LOMS roles. 

 

 

Conventions  

Throughout this document, the keywords ñMUSTò, ñMUST NOTò, ñREQUIREDò, ñSHALLò, ñSHALL 
NOTò, ñSHOULDò, ñSHOULD NOTò, ñRECOMMENDEDò, ñMAYò, and ñOPTIONALò are to be 
interpreted as described in [RFC2119]. 
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1 Executive Summary 

Along the different LOMS guidelines for the different platform roles we can find how to work with 
the tools, applications services, platform and different technical resources that conforms the 
LOMS architecture. 

But we can not forget very important service engineering concepts and best practices that not 
only have been used during the creation of the same architecture but that will be used for its 
future development. At that same time, during the development of the different services for the 
different demonstrators, different methodologies and practises have been tested. The present 
document gathers together those practices and experiences that lead to particular Service engineering 

methodology for the LOMS platform. 

Although the current methodology has been created from LOMS experiences it has been, when 
possible, generalized to be useful outside the LOMS architecture as a general Service 
Engineering Methodology that could help not only the different LOMS roles but any company too. 
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2 Introduction 

2.1 Objectives 

These are the objectives that the methodology meets: 

- Support rapid development. 

It helps to reduce the time to market while keeping the cost and the quality. 

- Allow rapid maintenance. 

It provides the support people with the right information to make easier the location of the source 
of the errors detected, to help in the understanding of the error, and to finally accelerate the error 
solving while keeping the integrity of the design information. 

- Ensure product quality. 

Quality means to satisfy the user needs and expectations, including the implicit and explicit 
requirements. Therefore the methodology keeps the traceability between all user requirements 
and the final system. 

- Allow easy management. 

It helps to the easy development of project plans through the provision of a coherent sent of 
activities that could be applied with several life cycles. Furthermore, it provides an extendable 
framework of phases, activities, work products, etc that could be specialised to specific domains.  

- Support rapid evolution.  

The models, the architecture, and the developed system (including the support material) are built 
taking in mind that the systems could require further modifications. These modifications can be 
oriented to upgrade the system, to adapt the system to a new environment, to make it reusable, 
etc.  

- Flexible methodology. 

It can be adapted depending on the type of product the developers want to build or on the  
organisational context. The organisational context includes project constraints, organisational 
culture, nature of the client,é 

- Provide flexible products. 

The products developed with this methodology could include adaptability features so they can be 
reused in other projects.  

- Support process quality certification. 

It should support the requirements of processes models like CMMI. 

- Easy to learn methodology. 

It provides a brief overview to make easier the overall understanding together with a set of 
specific guidelines, templates and examples to provide the lower level understanding required to 
the application of it. 

- Support easy to use products development. 

On the one hand, it is an interface oriented methodology. The use of interfaces isolates the user 
from the way in with the components have been developed. On the other hand, it takes usability 
principles whenever necessary to make the graphical user interfaces more easy to use and to 
learn to. 

2.2 e-Service objectives 

- Support the commercialization. 
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It covers the tasks needed to commercialise the e-service like the definition of the business model 
and the advertising of the system. 

2.3 Web service objectives 

- Support the development of integrated and easy to integrate systems. 

Web service technology has been design specifically to support the standard communication 
between remote components. It addresses the three main issues to deal with when we approach 
the EAI (Enterprise Application Integration): the identification of the functions provided by the 
components, the way to invoke those functions, and where to find those definitions. 

- Support the consumption. 

The products built with this methodology can consume external web services to perform their 
functionalities. 

- Support an easier development/usage of web services. 

It is oriented to the development of web services therefore it provides with task, support material, 
and tips that supports their development and use. 

- Respect the web services standards. 

This methodology helps to develop products based in the standards related with the web services 
technologies. 

2.4 Web Service Quality objectives 

- Ensure the availability of the web service 

Along the development of the web service specific actions should be performed to ensure that the 
service will be available all the time without interruptions. Furthermore, in the case that any 
interruption appears the system must be able to recover from it as fast as possible. This also 
includes the necessary communication mechanisms to keep the users inform about any 
interruption in the service. 

- Ensure the code quality 

This objective is already addressed in the generic objectives of the methodology.   

- Ensure the predictable execution time 

When a programmer uses or develops a function, in most of the cases he has to ensure that the 
function is completed in a timeframe. Therefore if we want that a programmer uses our web 
service in his function, we must guaranty that the web service is completed in a timeframe. This 
will provide the programmer the necessary information to decide about using or not our web 
service. Besides, we must to be sure that the time that we have committed to respect is finally the 
time that the web service takes to be completed. 

- Ensure the appropriate security system 

The web service should implement the necessary security mechanisms taking into account its 
features. Some web service could require a low security level while others could require several 
security guaranties.  

- Ensure the web service usage and state could be monitored 

The users and contractors of the web service should be able to monitor their own consumption of 
the web service and the state of the web service. It must allow querying information not only from 
the present, but also from the future. 

- Ensure the appropriate documentation 
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This objective is already addressed in the generic objectives of the methodology.   

- Ensure the testability 

Ensure that the web service provider other mean different from the programmatic call to the web 
service to allow a user to check that the service is running.  

- Ensure the compatibility through the correct usage of standards 

This objective is already addressed in the web service objectives of the methodology.   

- Ensure the continuous support 

The web service should have a support service to solve most common usage problems.   

- Ensure the continuity of the web service 

Web service should be provided now and in the future. The programmer needs functionalities that 
live longer than their product; otherwise it could severely affect the maintenance of his 
applications. 

- Ensure the identity of the web service provider 

The provider of the web service should be a physical entity (person or company) able to take the 
responsibility of the web service maintenance and support.   

- Ensure the quality of the development process 

This objective is already addressed in the generic objectives of the methodology.   

- Ensure the existence of a security system 

If the web service gathers sensible information from the users it is necessary that the 
methodology establishes the necessary security procedures to protect this information.   
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3 Methodology Principles 

3.1 Principles 

- Component Based. 

It promotes the division of the system in parts, and the identification of the relationships among 
those parts. In most of the cases those parts will be implemented as components with concrete 
interfaces. This promotes the parallel work and the latter reuse of the developments.  

Moreover, the identification of the different parts that will build up the final system also allows an 
easier management of the work to be done. It permits the project manager to evaluate different 
alternatives regarding to the way in which each part will be obtained. It can decide about reusing, 
developing, subcontracting or buying in the COTS market each part of  the system. 

- Architecture centric. 

It is very helpful to identify components and to better split the tasks, so the management of the 
project is easier. Besides it enables an overall view of the system, that  could be very useful form 
introducing new project team members and in case that the application need to be maintained 
latter on.  

- Documented Design.  

In order to ensure a good communication among the project s takeholders (programmers, clients, 
maintainers,é), the methodology encourage the use of some documentation good practices. In 
this sense the methodology push the use of standard such as UML. 

- UML Standardised notation. 

It promotes the use of UML as a standard notation for the project documentation. The UML is a 
well know notation that enables the common understanding through different development teams 
and even with our clients. 

- Traceability. 

The methodology pays a special attention to the explicit traceability between the work products 
resulting from the different tasks performed along the project. The traceability is crucial to manage 
in an effective way the change requests issued from the client during the product development as 
well as the maintenance of the products once the project has been finished.  

- Concurrent engineering. 

This methodology supports the Concurrent Engineering (or parallel development) through the split 
of the system in parts that could be implemented independently. Moreover, once the parts are 
identified and their functionalities are defined, the different parts can be subcontracted, bought, 
reused from previous developments, adaptedé 

- Systematic reuse. 

During the project development it is necessary to evaluate other requirements apart from those of 
the client. Requirements related with the future use of the assets that build up the client product. 
Are we expecting to use those assets in the future? Do we expect to use them as they are or with 
some kind of adaptation? 

- Interface based programming. 

It promotes the delegating of work based on a set of well defined interfaces. A  well defined 
interface includes both functional (that could include pre-conditions and post-conditions) and non-
functional requirements. The interface will be not only the basis for the development of the 
component but also the foundation for the testing of that component once it has been created or 
modified. 

- Adaptable Methodology 
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The methodology is contains variation points that helps to customise it to the particular context in 
which each project is performed. Besides, there is also a strategy to process these variation 
points in order to obtain the right methodology for our project.  

- Deployment and exploitation oriented 

This methodology provides good practices and support material to help in the creation of user 
manuals, tutorials,é, to help people to learn the system operation. 

- Supports CMMI certification. 

This methodology supports and is compatible with the CMMI certification achievement.  

- Model driving development 

The methodology aims to hide the complexity of the technical details (platform specific model) of 
the system usage until the last stage of the development process. To achieve this objective the 
methodology will make use of the model driving development approach that will allow hiding the 
details of the interaction during the business logic specification (platform independent model).  

- Aspect Oriented 

The methodology aims to speed up the development while keeping the right level of quality. 
Aspect oriented programming helps to achieve this objective as it allows performing a better 
separation of concerns during the system development. It promotes the identification of functional 
components and a set of aspects that affect functional components.  

3.2 e-Service principles 

- Market orientation.  

e-Services are developed to make business through the selling of functionalities that the 
enterprise is able to provide through web services. In order to support that scenario the 
methodology should include the development of the business model of the service, the 
advertisement of the new web service(s), as well as the definition of the customer support and 
SLA management. 

3.3 Web service principles 

- Web Service based. 

Web services are the next step after components in the implementation details isolation. They 
provide the same level of isolation from the implementation details while the also provide isolation 
from the installation details. Therefore, the use of web services instead of components discharge 
the developers (and latter the people in charge of the deployment) from the problems that usually 
appear during the installation of several components. Therefore, the methodology also considers 
the use of a web service as an alternative to implement the functionality required from one of the 
part that are needed to build the system.  

Web services, in the same way that components, are characterised by an interface and interface 
realisation. The interface is the most important information that a developer needs to be able to 
use a web service. Therefore the methodology makes emphasis in the development of the 
interfaces (WSDL) required to describe the web services developed. 

- Integration oriented. 

Mainly the use of the web service technology is motivated by the need of integration among 
different systems. Therefore, this methodology explicitly requires the evaluation of certain 
requirements directly related with the integration issues such as security, transaction, backup, 
monitoring, WSI, etc.  

On the other hand, the integration needs make reference not only to the communication with 
existing system but also with the future systems to come. Consequently, it also takes into account 
possible future integration needs during the development of the system. 

- Standard based integration 
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The use of standards in the integration can make reference to two areas of concern: the 
communication and the messages. The use of communication standards is crucial to ensure the 
accessibility and the successful provision of the web services. For that reason, the methodology 
underlines the relevance of their use and the convenience of the evaluation of the standards that 
we are going to use and the way in which we expect to use them. 

On the other hand, the need to use of message standards depends on the use that we expect for 
our web services. If we plan to use the web service internally there is no need of such standards. 
But if we plan to provide those services to other companies it is advisable to use the message 
standard that are common in that domain. This will make easier the integration of our web service.  

- Business logic first 

Specialising the general Model Driven Development that aims to hide the complexity of the 
technical details, the methodology will make use of web service profile that will allow hiding the 
details of the interaction during the business logic specification.  

3.4 Web Service Quality principles 

- Availability 

The system should be available every time. This usually involves the usage of replicated systems 
and the development of the system in a way that the system is capable of detecting abnormal 
situations and recovers from them. 

- Predictability 

The system should be designed in a way that its execution time is know and repeatable, or at 
least that it can be calculated based on the input parameters. 

- Security 

Based on the value of the information received and sent by the web service it is necessary to 
establish the necessary security mechanisms. These mechanisms should cover not only the 
software system and the way in which it receives and sends the information but also the 
organisational environment that stores the system and the information.  

- Observable 

In order to ensure the visibility of the state of the web service, the system should provide means 
to ensure the safety and the security. 

- Testability 

Provide means to test that the deployed web service is working. This includes the provision of a 
testing interface to allow integrators to test their application without consuming the service, and to 
provide alternative graphical interfaces to test that the web service is still running in case of an 
abnormal behaviour of the consumer application. 

- Supported 

There must be means to ask for help in the different aspect of a web service usage. Aspects such 
as, the integration of the web service, the usage of the web service, the billing of the web 
services, etc 

- Longevity 

The provision of the web service should be ensure forever and in case that it is not possible at 
least for a predefined time. To ensure the provision of the web service it is crucial to develop it 
taking into account the nature, vision, mission, and objectives of the involved companies.  
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4 Methodology Overview 

4.1 Phases of the Methodology 

Here we describe the phases of the methodology 

Requirement identification

Business model analysis

Software system analysis

Software architecture 

specification

Detailed design

Implementation

Integration and testing

Validation

System Deployment

Process Performer

 

Figure 1 ï SPEM Workflow of the methodology 

Requirement Identification 

To agree with the customer and other relevant stakeholders on the set of requirements that will be 
realised by the system. In this stage, the role of the stakeholders is to provide their requirements 
and to decide which will be implemented and which will be omitted. On the other hand the role of 
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the development team is to ensure the common understanding of the requirements and to 
evaluate the effort that the completion of each requirement will imply. The agreed set of 
requirements resulting from this stage will be the basis for the acceptance test at the end of the 
project 

Business Model Analysis e-Service 

To define the business model required to implement the functionalities described in the System 
Requirements Document in the agreed terms. The business model describes the interactions 
between the entities internal and external to the company required to provide a set of 
functionalities. Another issue is that there could be more than one business model able to fulfil the 
System Requirements stated in the Requirement Identification phase. Therefore this phase has 
implicit an activity of alternatives evaluation to select the business model that better fits the needs 
and skills of the stakeholders. 

Software System Analysis 

To define the way in which the software system(s) will implement the different functionalities to be 
performed. This is, the solution to the software system requirements derived from the System 
Requirements and the Model of the Business Model e-service. At this point of the methodology, 
we focus in the behaviour of the software to be developed forgetting any other external issues. 
External issues such as how a external entity perform his task, or how a existing ERP (Enterprise 
resource planning) produces a invoice for a customer. 

Software Architecture Specification 

To define the architecture of the system, identifying the components which will compose the final 
system and their interactions. This will be related with the solution specified in the Software 
System Analysis to guarantee that the design and implementation of the whole system meets the 
System Requirements. The components could be GUI, HTML, XSLT, databases, COTS, reused 
components, new components even web services. 

Detailed Design 

To design in detail the components identified in the previous phase (Software Architecture 
Specification) to support their implementation. Depending on the nature of  the component, the 
activities to be performed in this phase could change dramatically. The components could be GUI, 
HTML, XSLT, databases, COTS, reused components, new components even web services.  

Implementation 

To obtain and test all the components identified and designed in the previous phases (Detailed 
Design), and in the Software Architecture Specification, so all the parts of the system are ready to 
be used. Some components are implemented, others are adapted, others are bought  

Integration And Testing 

To integrate and test all the components once the are ready, making up a complete software 
system and having in mind the architecture defined before in the Software Architecture 
Specification. The integration is tested also to avoid the errors. 

Validation 

To validate the system with the clients. In this phase, a simulation environment, similar to the one 
where the system is going to operate, is prepared. If the environment where the system is going 
to operate is prepared. Then, the final trials are done according to the Validation Criteria defined 
in the Requirement Identification phase. 

System Deployment 

To finalise all the deployment activities, including the documentation of the manuals and the 
publicity and publishment of the system. 
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4.2 Life Cycles 

A project life cycle establishes the phases that guide the project from the identification of the 
requirements to the moment when the product is given as finished, and the sequence of these 
phases. 

There is no life cycle which fits to all the possible situations, so we should choose the most 
adequate life cycle having in mind several factors as the customer, the stability of the 
requirements, the collaboration from the customer, our knowledge of the application domain, time 
constraints, organisational structure and culture é 

There are several theoretical life cycle models that can be applied to the development process. 
The most important are: 

- Waterfall or classic life cycle model 

- V-shaped model 

- Prototyping model 

- Incremental model 

- Iterative model 

- Spiral model 

This methodology can be used with any life cycle. The only work to do is to fit the phases of this 
methodology with the standard phases of each life cycle. In the following pictures, we show some 
examples: 
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Requirement identification

Business model analysis

Software system analysis

Software architecture 

specification

Detailed design

Implementation

Integration and testing

Validation

System Deployment
 

Figure 2  ï Waterfall life cycle 

 

With this life cycle, the phases are performed in a sequential order. In this picture we show how 
this methodology fits perfectly with this life cycle model.  
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Requirement identification

Business model analysis

Software system analysis

Software architecture 

specification

Implementation

Integration and testing

Validation System Deployment

Detailed design

 

Figure 3  ï Incremental life cycle 

 

The phases from Detailed Design to System Deployment can be repeated increasing the features 
of the application developed in the previous phases. This is other example of how this 
methodology can be used with this life cycle. 

 

With the iterative life cycle model, this methodology can also be used. We show below an 
example of how to do it. Almost all the phases are repeated, increasing the functionalities of the 
product to develop. In the final iteration, all the phases are performed, obtaining the final system 
and delivering it to the client. 
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Figure 4  ï Iterative life cycle 

 

These are some examples of how the methodology can be used with some different life cycle 
models, but it can be used with all the life cycles mentioned before shorting and organizing the 
phases of the methodology.  
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5 Requirement Identification 

5.1 Purpose 

To agree with the customer and other relevant stakeholders on the set of requirements that will be 
realised by the system. In this stage, the role of the stakeholders is to provide their requirements 
and to decide which will be implemented and which will be omitted. On the other hand the role of 
the development team is to ensure the common understanding of the requirements and to 
evaluate the effort that the completion of each requirement will imply. The agreed set of 
requirements resulting from this stage will be the basis for the acceptance test at the end of the 
project.  

5.2 Activities 

Elaborate a glossary

Identify main entities

Identify non functional 

requirements

Requirement identification

(f rom Requirements idenWS e-Method Workf low Diagram)

Describe the system

Establish validation criteriaIdentify main functionalities

Identify external actors

G : Glossary

SD : System Description

VC : Validation Criteria

SR : System 

Requirements

SR : System 

Requirements

SR : System 

Requirements

SR : System 

Requirements

 

Figure 5 ï SPEM Workflow of the activities 

I Describe the system 

A preliminary description is necessary, so with the System Idea, and some additional information, 
a description of the system will be obtained. The System Idea could come from outside (a 
customer) or inside the company. Regarding to the additional information, if any is needed; it 
could be obtained through several means such as surveys, meetings and market reviews.  

WWeebb  SSeerrvviiccee  QQuuaall ii ttyy  

Identify the link between the web service to be developed and the objectives of the 



ITEA Project 04012 D4.2 - Service Engineering Methodology 10.07.08 

 

 © 2008 LOMS Consortium Page 20 

 

developer and the provider. The purpose of this activity is to ensure the provision and 
maintenance of the web service for a long time. 

In the evaluation of the System Idea, it is also very important to be sure that the 
resources required to support the provision of the web service are available and will 
be available during the life of the web service. 

One of the objectives of this preliminary description is to serve as a basis for the evaluation of the 
feasibility of the system. Therefore, during this activity it is possible that more than one description 
are developed in order to allow the evaluation of different alternatives. Another objective of the 
System Description is to serve as a brief summary of the nature of the service. It will be useful to 
acquire a quick idea about the system that it is going to be developed without having to read the 
entire System Requirements document.  

At the end, the output of this work will be the System Description, and it will contain relevant 

information about the system to develop.  

Users are who have to describe their needs and expectations, while the analysts have to help 
them in the identification of all the relevant aspects of the system. Finally the users, the analysts 
and the project manager should agree with the description. 

I Identify main functionalities 

Having the System Description as starting point, identify the set of functionalities that the system 
should offer. In order to gather this information, we could perform surveys, organise meetings with 
stakeholders, or ask experts on the domain. But what is most important at this point is to gather, 
and agree on the functional requirements that will be the basis for the acceptance criteria.   

These functionalities will be represented as UML use cases, and they will include a description 
that optionally could incorporate an activity or a sequence diagram. The result from this work will 
be the System Requirements requested by the entity that will pay for the system. 

All the features are provided mainly by the users (or a people that represent his interests). These 
features will be evaluated and estimated by the analysts and finally selected and prioritised by the 
one that will pay for the development.  

ee--sseerrvviiccee  

When we are modelling an e-service, the main functionalities of the system could be 
grouped in value chains, and the operational processes that support the execution of 
those value chains, could be grouped in value models. In order to improve the 
development and the latter understanding of the system requirement document it is 
recommended to first identify the value chains putting them in a use case d iagram and 
describing them. And second, if the user has a clear idea of the processes that are 
required to support the value chain, we will specify the value model for each of the 
value chains. This is, describe the operational processes that are required to provide 
that main functionalities (or value chain). Each value model is represented with a use 
case diagram.  Latter we could describe each of the operational processes as usual.  

I Identify non-functional requirements 

Having the System Description and a preliminary version of the System Requirements with the 
functionalities of the system, the objective is to identify the set of non-functional requirements. 
The means to obtain this information are similar to those used for the functional requirements and 
here we should also take into account that the main objective is to obtain the set of requirements 
to be evaluated in the acceptance test. Possible non functional requirements could be those 
related with performance, security, future integration, usability, interface, standard alignment, etc.  

WWeebb  SSeerrvviiccee  QQuuaall ii ttyy  
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Identify non-functional requirements related with the time that the execution of the 
different operations of the web service will require. Or in case that it depends on the 
inputs, define extra operations able to forecast the time that the service will take 
based on the inputs. 

The non-functional requirements should be annotated textually or in the diagrams present in the 
System Requirements document. The representation of these constrains in diagrams will follow 
the mechanisms in place like in the case of sequence diagrams or it could be performed using 
UML notes elements attached to affected elements when specific mechanisms do not exist.  

The outputs from this task will be part of the System Requirements Document. 

Users are who provide the non-functional requirements, but the analysts have to help them in 
their detection and specification. Finally they will be selected and prioritised by the one that will 
pay for the development. 

I Identify external actors  ee  SSeerrvviicceess 

With the gathered information in the System Description and the System Requirements it should 
agree with stakeholders (specially with the one that will pay the system) which actors are required 
to take part in the final solution. An actor is any person, machine, entity and so on that interacts 
with the system.  

The outputs from this work will be the description of the involved actors that will take part in the 
delivery of the system functionality described in the System Requirements Document. 

Users provide all the external actors that they require in the final solution. The analysts will be the 
responsible of the gathering of this information from the users. 

I Identify main entities 

Starting from the System Description, identify the main entities that the final system must contain 
in order to be accepted and paid. These entities could include message description, data types, 
mandatory components, Graphical user interfaces (GUI), legacy systems, services, etc. 

ee--sseerrvviicceess  

In the case of e-services the identification of the main entities could include a depth 
description of the business model (including people/roles, internal systems, 
processes, external actors,é). This information completes value models. 

These entities will be documented in the System Requirements using the best representation 
taking into account the nature of the entity. For example, component diagrams could be ideal to 
illustrate entities such as components, legacy systems. While class diagrams could suit bet ter to 
represent messages composition or data types. Besides, there will be other entities that will 
require more than one view to be fully described like the GUI. To annotate the characteristics of a 
GUI we could use component diagrams for the top level view, while class diagram for the 
structure and behavioural diagrams to represent the interaction.  

The outputs from this task will be part of the System Requirements Document. 

The main source of information to identify the main entities of the system is the users. The 
analysts are responsible of the identification, but they need the support and the agreement of the 
stakeholders (users), because the system is expected to satisfy mainly the user requirements. 
Besides, for the identification of some issues they are the best source of knowledge. For example 
in GUI description, the users have a very important role. 
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I Elaborate glossary 

Gather the system terminology in a Glossary which supports the non-ambiguous use of the terms 

related with the system.  

The output is a Glossary document that has to be updated during the course of the system 
development.  

Analysts, users and the project manager have to gather together the terms and agree with a 
common definition, so the understanding between all the roles in the project is better.  

I Establish validation criteria 

Specify the indicators which will demonstrate that the system operates perfectly and that it meets 
the requirements. This will be obtained agreeing with the user the set of Validation Report that will 
be used in the acceptance test of the system. It is difficult to obtain an agreement of the validation 
criteria but it is crucial to establish an end to the project. 

The output is a Validation Report document which contains a set of valuable indicators.  

Analysts and the project manager together with the users prepare the set of validation criteria and 
later the users will decide to accept or reject. All can ask for changes until an agreement is 
obtained. 

5.3 Inputs 

System Idea 

5.4 Outputs 

System Description 

System Requirements 

Validation Criteria 

Glossary 

5.5 Support Material 

System Description Template 

System Requirements Template 

Validation Criteria Template 

Glossary Template 

5.6 Workers 

Analyst  

 User 

 Project Manager 

5.7 Tips 

When representing main functionalities in use case diagram try to avoid diagrams with lots of use 
cases. If you have several use cases, use several diagrams trying to place in each no more than nine 
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use cases. It is also advisable to represent together use cases that keep some kind of relation. Latter 
you can choose to introduce a high-level use case package diagram to relate those lower level 
diagrams. Finally try not to use more than one page for each diagram and organise the elements 
always following the same style.  

The terminals through which the service will be accessed should be described in the deployment 
diagram. A good practice is to list their features and, most important, the constraints they impose. 
Some features and constraints to take into account are: security protocols and encryption algorithms 
available, standards versions available, certificatesé 

Use case diagram Modelling Tips:  

- Begin use case name with verbs. 

- Try to avoid complex relationships like «include» or «extends». A possible motivation to use 
this kind of relationship could be the possibility of reusing some functionality in several parts 
of the system.  

- Try to avoid generalization (use cases A ñis likeò use case B) between use cases because 
they are not of much use in latter stages. 

- If you plan several releases, it is a good idea to indicate the release scope with a system 
boundary for each release. 

- Include actors in use case packages diagrams. 

Use activity diagram to represent the behaviour of a use case, and use sequence diagram to 
represent the message flow in a concrete scenario. 

Before starting to draw the use case diagram, we should decide if we are going to set the system 
boundary in the whole system (including internal people, internal processes, legacy systems, 
COTS,é) or in the software system (just what we are going to develop). We will establish to the whole 
system if it is necessary to define and agree on the interactions between the external actors (apart 
from the user and the customer), internal actors, internal processes and internal support systems to 
know the role of the software system. 

Automate as much as possible the service provisioning, billing and customer support systems, 
because it is cheaper for the SP and more convenient for the customer. This also will enable the 
company to support a greater number of customers. 

While documenting the System Requirements, use question marks in those points of the specification 
where doubts exist.  

Evaluate the need of using standards at several levels. At communication level agree on the 
standards that will be used and the way in which they will be used. At message level evaluate and 
agree on the standards to be used to improve the future integration of the system. The use of standard 
message types can improve the interoperability between the different components of the system and 
future components that could be acquired. 

Promote the interaction with the customer in order to speed up the development, establishing 
continuous and flexible communication mechanisms with stakeholders (customers and users, third 
parties involved in service delivery, other functional areas within the company, terminals 
manufacturers, etc.).  Increasing communication with stakeholders, with minimum bureaucracy, and 
favouring their involvement drives to a prompt identification of inputs and needs that will prevent 
problems later in the life cycle, when solving them is much more costly. 

Ask the customers to prioritise the user requirements. It could be useful when doing several iterations 
whose result is a improved new version of the system. 

Optionally, it could be interesting to list the system requirements (from users and other stakeholders) 
in a System Requirements Table to improve the traceability of the requirements along the different 
stages and work products. 

Identify those aspects that crosscut the functional components such as log systems, performance 
meters, security monitors, etc. The objective is to define a global solution that could be reused in the 
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affected functional components instead of building those aspects inside each of the affected functional 
components. 

For those functions or entities that show a great potential of reuse inside the project, and even for 
other future project, consider the application of product family techniques to address its systematic 
reuse.  

In case that the requirements are not clear, use prototyping in order to clarify them. Remember to 
evaluate the cost of the prototyping. 

Encourage glossary usage to ensure that everyone in the team uses the same term to appoint the 
same issue. Usage includes consulting and upgrading. 

Detail the different communication channels or terminals (phone, WAP, email, SMS, HTTP, etc.) to be 
used by each group of users. 

The description of a functionality could include the definition of the pre and post condition. The pre-
condition is the representation of the state in which the system must be before performing the function. 
The-post condition is the state in which the system must be after the function. 

Identify responsibilities for each actor. 

WWeebb  SSeerrvviicceess    

When a Web service is for internal use, the organisation doesnôt need to follow any standard. 
The security is not so important as the web service can be configured to work only in the 
LAN, or through the VPN of the company. 

The consumption of a web service requires obtaining and understanding the WSDL. It 
usually involves an overhead in order to formalise the contractual details to be allowed to 
access the web service. The security is a main issue as it is possible that the web service 
involves the exchange of sensitive information 

The provision requires developing an easy to understand WSDL and to publish it in 
appropriate places such as web services brokers and UDDI registries. The provision usually 
requires following state of the art standards in the domain in order to ensure the saleability of 
the service. The provision also requires defining the business model that will be used to 
exploit the service. The security is a main issue as it is possible that the web service involves 
the exchange of sensitive information 
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6 Business Model Analysis e-Service 

6.1 Purpose 

To define the business model required to implement the functionalities described in the System 
Requirements Document in the agreed terms. The business model describes the interactions 
between the entities internal and external to the company required to provide a set of 
functionalities. Another issue is that there could be more than one business model able to fulfil the 
System Requirements stated in the Requirement Identification phase. Therefore this phase has 
implicit an activity of alternatives evaluation to select the business model that better fits the needs 
and skills of the stakeholders.  

6.2 Activities 

Identify operational 

functionalities

Specify interactions

Business model analysis

(from Requirements idenWS e-Method Workflow Diagram)

Identify external actors 

and internal entities MBM : Model of the Business 

Model

MBM : Model of the Business 

Model

MBM : Model of the Business 

Model

 

Figure 6  ï SPEM Workflow of the activities 

I Identify operational functionalities 

Using the System Description the System Requirements and the business context, identify all the 
value chains for the system. This is, identify all the ways to obtain profits from the system to 
develop and the functionalities of the system which are the key to obtain those profits.   

For each value chain, identify the operational processes that are necessary to carry out the value 
chain (value model). Due to those processes, there will be additional functional and non-functional 
requirements necessary to fulfil the value model. These additional functionalities could include 
functions to fully support the relationship with other actors, or features needed to keep the 
information updated, or to control the provision of the service, etc.  

WWeebb  SSeerrvviiccee  QQuuaall ii ttyy  

In order to ensure the availability of the web service it is important to consider the 
implementation of processes in the organisation and functionalities in the system to:  

- Manage failures in a proactive way reducing as much as possible any impact  in the 
customers. This includes the management of the system recovery in case a 
disaster occurs. 
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- Manage the communication of events in the web service to the affected consumer. 
This includes events such as errors or interruptions in the service delivery.  

- Security management at system and organisational level. At system level it should 
ensure the robustness of the system against external attacks and also the 
traditional security aspects (privacy, integrity, authentication, authorisation, non-
repudiation) required by the application. At the organisational level, it includes the 
facilities setup and the definition of the required security procedures. This will also 
ensure the security in the service provision and operation.  

In order to ensure the web service performance is observable and predictable, it will 
be necessary to define service monitoring and control procedures for the key 
parameters of the web service. These procedures will include the necessary 
visualisation mechanisms to allow the users and the providers to check the system 
performance over the time and to which extend are those key parameters satisfy.  

In case that the web service is going to be billed, define the accounting and billing 
processes. 

Consider the need of defining a support system for the users and integrators. If we 
expect to charge for the usage of the web service, the need of a support system is 
even higher. 

Finally, to ensure the testability of the web service it will be necessary to provide a 
testing interface and a testing graphical user interface. The testing interface will be a 
great help in the development of the consumer application. While the testing graphical 
user interface, it could be very useful to check the correct functioning of the testing 
interface and also the web service itself.  

The outputs from this work will be a part of the Model of the Business Model e-service including 
use case diagrams for each value chain and value model, use case description updated with 
information about the new functionalities and non functionalities. 

The project manager will help identifying the value chains as well as proposing ideas and getting 
agreements with the users. The analysts are who have to identify the operational functionalities 
with the support and the agreement of the users.  

I Identify external actors and internal entities 

Using the System Description and the System Requirements identify the business context in 
which the requested functionalities are going to be implemented. For each function , evaluate the 
set of external actors and the internal entities required to fulfil in the best way the functionality 
while respecting the agreements reached in the Requirement Identification phase. At this point 
internal entities make reference to the people/roles, organisational processes, legacy systems, or 
components to develop that will take part in the realisation of the functionalities described in the 
System Requirements document. 

The output from this work will be a part of the Model of the Business Model e-service including 
the description of the new actors and internal entities required to implement the functionality. It 
will also provide the messages required and provided by these entities that are of interest for the 
aimed system. Finally, it will update use case diagrams from the System Requirements to include 

the new external actors. 

The performers of this task are the analysts, who have to identify and describe the actors with the 
help of the users, who will give them all the information they need about the actors to perform this 
task. 

I Specify interactions 

Specify the way in which the external actors and the system entities will interact to implement all 
the functionalities of the system in a way that ensure the achievement of the System 
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Requirements The functionalities will be specified as a use case and optionally could incorporate 

an activity or a sequence diagram.  

The outputs from this work will be a part of the Model of the Business Model e-service including 
the specification of the use case that implement the system and the specification of the messages 
to be exchange between the different external actor and internal entities of the system. 

All the interactions will be specified by the analysts, but they need the support of the users to 
know the interactions between the system and the actors. 

6.3 Inputs 

System Description 

System Requirements 

Glossary 

6.4 Outputs 

Model of the Business Model e-service 

6.5 Support Material 

Model of the Business Model Template e-service  

6.6 Workers 

Analyst  

 Project Manager 

 User 

6.7 Tips 

In the activity diagrams try to use activities that could be directly assigned to external actors, a system 
entity, or the software components to be develop. This will make easier the traceability to the software 
components that implement the use cases. 

WWeebb  SSeerrvviiccee  QQuuaall ii ttyy  

In order to protect the web service from possible errors in external entities it is a good 
practice to identify critical dependencies with external entities to latter define procedures to 
avoid errors in those entities. Possible strategies to avoid service interruptions could be: 

- Select an alternative external entity able to provide the same functional ity. 

- Define temporary procedures able to keep the request until the external service is 
re-established. 

- Define manual procedures for those functionalities. 

Instead of identifying functions for the internal entities (internal entities make reference to the people, 
organisational processes, legacy systems, or components to develop) identify responsibilities of those 
entities. 

Use activity diagram to represent the behaviour of a use case, and use sequence diagram to 
represent the message flow in a concrete scenario. 

In class diagrams * means 0..* 

Name operation with strong names. This is, verb or verb + something 
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An interface could not be implemented by sum of the operations of two classes (or components). 

Optionally it could be interesting to list the system requirements (from users and other stakeholders) in 
a System Requirements Table to improve their traceability in latter stages. 

Try to keep the use cases described in the System Requirements document, in case that you need to 
modify (delete, split, extend, é) one, keep the reasoning and the traceability for that change.  

Identify those aspects that crosscut the functional components such as log systems, performance 
meters, security monitors, etc. The objective is to define a global solution that could be reused in the 
affected functional components instead of building those aspects inside each of the affected functional 
components. 

Focus on the systematic usage and development of reusable assets already in place in the 
environment. Such as, organisational processes, roles, applications, é 

Automate as much as possible the service provisioning, billing and customer support systems, 
because it is cheaper for the SP and more convenient for the customer. This also will enable the 
company to support a greater number of customers. 
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7 Software System Analysis 

7.1 Purpose 

To define the way in which the software system(s) will implement the different functionalities to be 
performed. This is, the solution to the software system requirements derived from the System 
Requirements and the Model of the Business Model e-service. At this point of the methodology, 
we focus in the behaviour of the software to be developed forgetting any other external issues. 
External issues such as how a external entity perform his task, or how a existing ERP (Enterprise 
resource planning) produces a invoice for a customer. 

7.2 Activities 

Specify main entities

Software system analysis

(from Requirements idenWS e-Method Workflow Diagram)

SSA : Software System 

Analysis

SSA : Software System 

Analysis

SSA : Software System 

Analysis

SSA : Software System 

Analysis

Specify software system 

functionalities

Specify software system 

non functional requirements

Specify software system 

interfaces

 

Figure 7  ï SPEM Workflow of the activities 

I Specify software system functionalities 

Specify in detail all the functionalities to be performed by the software system, for each of the use 
cases identified in the System Requirements and the Model of the Business Model e-service. 
These functionalities will be represented in use case diagrams. Each use case will be described, 
and the description could include a detailed use case diagram focused in the relationship of th at 
use case with other use case and optionally could also incorporate an activity or a sequence 
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diagram. Another objective of the use case diagram is to identify potentially reusable 
functionalities.  

The outputs from this work will be a part of the Software System Analysis including the 
specifications of the use cases that implement the software system. 

Analysts are the people who are going to perform all the specification of the system functionalities 
analysing all the gathered information. 

I Specify software system non functional requirements 

All the non-functional requirements of the software system have to be specified in detail in a way 
that those specified in the System Requirements and the Model of the Business Model e-
service could be achieved. The UML use cases diagrams, sequence diagrams, activity diagrams 
and use case description are completed with non functional information. The representation of 
these constrains in diagrams will follow the mechanisms in place like in the case of sequence 
diagrams or it could be performed using UML notes elements attached to affected elements when 
specific mechanisms do not exist.   

The outputs from this work will be a part of the Software System Analysis including the UML 

diagrams completed with non functional requirements. 

The performers of this task are the analysts, who have to specify the non functional requirements 
starting from the gathered information in the previous phases. 

I Specify software system interfaces 

Specify the interfaces that the software system offers to the external actors, internal people, 
legacy systems, COTSé This specification covers both the interfaces provided and received from 
those entities. These interfaces will be identified in a UML component diagram as interfaces and 
components attached to the different entities and the system. At a lower level the interfaces will 
be described using the best suited formalisms. 

WWeebb  SSeerrvviicceess    

In order to ensure the compatibility of the web service ensure that the usage of the 
different web service standards has been made in a way that  it is compatible with the 
WSI profiles. This should be tested latter in the validation phase.  

 

WWeebb  SSeerrvviicceess    

A WS interface should be described through the WSDL interface, including al l the 
required schemas to understand the data types used. It will also include any further 
description regarding to sequence of the operations and the details of the 
communication (security, transaction, etc). 

 

WWeebb  SSeerrvviicceess    

It is also possible to use stereotypes to annotate the web service security features 
applicable to the communication of the system with other systems. 

 

GGrraapphhiiccaall   UUsseerr   IInntteerrffaaccee  

To annotate the characteristics of a GUI component we have to use component 
diagrams for the top level view to represent the different elements that build up the 
GUI. While class diagrams to represent the structure and behavioural diagrams to 
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represent the interaction. 

 

DDaattaa  

For data bases it is crucial to provide as well as the access mechanisms (SQL, 
ADOé), the part of entity relationship diagram for the database and the views that are 
relevant in the interface. 

The output from this work will be a part of the Software System Analysis including the UML 
component diagrams and interfaces and component description. 

Analysts specify all the interfaces that will be used in the next phase, but they have the support of 
the architects, who are experts in interface definition. 

I Specify main entities 

Identify and describe the main entities of the system and their relations. The entities are classes 
which store information about the objects of the system. This will include actors and internal 
entities that interact with the software system, and messages exchanged between the system and 
those actors and internal entities.  

The output from this work will be a part of the Software System Analysis including the UML class 
diagrams describing the entities and their relationship with the system. And class diagrams 
describing the messages exchanged by these entities. 

Analysts have to perform this task having as the starting point the information obtained in the 
previous phases. Architects could have a little role in this task related with the messages of the 
interfaces. 

7.3 Inputs 

System Description 

System Requirements 

Model of the Business Model e-service 

7.4 Outputs 

Software System Analysis 

7.5 Support Material 

Software System Analysis Template 

7.6 Workers 

 Architect 

Analyst  

7.7 Tips 

Class diagram guidelines: 

- In the class diagram do not redraw inherited association unless something changes. 
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- Aggregation ñthe part IS PART OF the wholeò 

- Composition means sharing of life cycle 

State Chart diagram guidelines: 

- Use State Chart when behaviour of the different operation depends on the state of the 
system (class, component...) 

Evaluate the possibility of using specific metamodels or UML profiles to avoid the technical aspects of 
the development while centring in the definition of the solution for the customer requirements. These 
annotations will be latterly used to generate the assets that will implement the technical concepts 
behind the business solution. This generation could be performed automatically if we have the 
appropriate transformation tool or by a technician. 

WWeebb  SSeerrvviicceess    

 When defining a system that should use web services (providing them, or consuming 
them, or as a basis for the integration) we can make use of a web service profile to 
hidden the complexities of the web service technology and focus more in the solution to 
the user problems. In this sense : 

- We can use a profile in the activity diagrams to indicate that an activity make 
use of a web service, receives a web service request or replies to a request.  

- A profile could be used in the interface diagram to annotate the interfaces as 
web-service interfaces. We can also use specific diagrams to specify the 
faults raised by each of the interfaces and operations. Or we can use them to 
specify the security policies used to send and receive web service messages.  

Analyse how the different aspects that crosscut the functional components could be approached to 
improve their reuse and their maintenance. 

Depending on how mature the application domain is, the amount of similar systems we are going to 
develop, and the possibilities of the technology, it could be interesting to adopt a Model driven 
engineering (MDE) approach to the system development. The MDE approach consists on the building 
of the system through a set of models where the first models are focused in the business logic and the 
final models include the platform specific issues to the solution. The first models are known as 
Platform Independent Models (PIM) and the final models are known as Platform Specific Models 
(PSM). This approach allows to abstract from the technical details where designing the solution to the 
user requirements. Besides, it helps to organise the people in the development process, because it 
establishes models that require a well understood set of skills and the transformation between those 
models. In the edge, in very mature domains the transition between the PIM and the PSM could be 
done automatically. 

When describing the software system use cases with activity diagrams, try to define the activities in a 
way that could be easily assigned to the components identified in the component architecture. This 
could require working in parallel with the  Architect. 

In the detailed use case diagrams, define use cases in a way that they can be realised by just one 
component of the solution. This will improve the Traceability of the System Requirements to the 
software solution. Besides, this could promote reuse through the identification of reusable use cases. 

For those functions or entities that show a great potential of reuse inside the project, and even for 
other future project, consider the application of product family techniques to address its systematic 
reuse. 
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8 Software Architecture Specification 

8.1 Purpose 

To define the architecture of the system, identifying the components which will compose the fi nal 
system and their interactions. This will be related with the solution specified in the Software 
System Analysis to guarantee that the design and implementation of the whole system meets the 
System Requirements. The components could be GUI, HTML, XSLT, databases, COTS, reused 
components, new components even web services. 

8.2 Activities 

Design physical architecture

Design the logical 

architecture

Map use cases with logical 

components

Specify each component and 

its interfaces

Software architecture specification

(from Requirements idenWS e-Method Workflow Diagram)

SSA : Software System 

Architecture

SSD : Software System Deployment

SSA : Software System 

Architecture

SSA : Software System 

Architecture

 

Figure 8  ï SPEM Workflow of the activities 

I Design the logical architecture 

The components of the system have to be identified as well as the interfaces and the relations 
between the components. The output is an UML components diagram with all the components, 
their interfaces, and the relations. Itôs important to perform this task at the same time as the 
component specification task. 

WWeebb  SSeerrvviiccee  QQuuaall ii ttyy  
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For those components that are fundamental to ensure the availability of the system 
consider the possibility of applying redundancy mechanisms to ensure that they could 
support unexpected failures. 

The output from this work will be a part of the Software System Architecture including the UML 
components diagrams describing the components and their relationship within the system. The 
resulting component diagrams must include the interfaces identified in the Software System 
Analysis document during the previous phase. 

Architects identify the components that will compose the system, their interfaces and their 
relations. They could require the support from the analysts when identifying some interfaces and 
components. 

I Specify each component and its interfaces 

Describe the components and its interfaces, including the functional and non functional  
requirements that they have to meet. Itôs important to perform this task at the same time as the 
logical architecture specification task.  

The output from this work will be a part of the Software System Architecture including the 
description of the functionalities covered by the component and the list of the non functional 
requirements to be met. It should include the type of component (COTS, reusable, web service, 
etc). It will also include a class diagram with the interface of the component (operations, 
parameters and so on). It should include the interfaces identified and described in the list of 
operations which coincide with the Software System Analysis. 

Architects are the main performers of this task describing the components and their interfaces, but 
designers can participate in the description of the components. 

I Design physical architecture  

The system nodes are identified and the components are distributed in those nodes. This 
identification and description will be based mainly in the non functional requirements assigned to 
each of the components in the logic architecture contained in the Software System Architecture 
document.  

WWeebb  SSeerrvviiccee  QQuuaall ii ttyy  

Those components that are identified as critical for ensuring the achievement of the 
agreed execution time should be placed in execution platforms that make it possible 
to achieve these execution times. 

The output from this work will be a part of the Software System Architecture including the 
deployment diagram where the physical architecture will be described. It will also  include a 
description of the requirements for each of the nodes required to deploy the software system.  

Architects will be the people who will perform this task because they develop the logical 
architecture and they have the necessary knowledge about the possible nodes and components. 

I Map use cases with logical components 

Once the components are specified, the components have to be mapped back to the use cases of 
the system described in the Software System Analysis. There is a list of use cases realised by 

each component.  

The output from this work will be a part of the Software System Architecture including the activity 
or sequence diagrams already described in the Software System Analysis document where the 
logical architecture will be described. In the case of the sequence diagram, it will be described by 
expanding the software system object in the logical components that take part. In the case of the 
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activity diagrams, it will be described drawing swim lanes that gather the activities performed by 
each of the components involved. It could optionally contain a diagram where the component is 
associated to all the use cases that it implements by a ñrealisesò dependency. This will improve 
the backward traceability. 

This task is performed by architects, who have identified the components and their interfaces. 
Analysts, who have specified the use cases of the system, also participate in this task. 

8.3 Inputs 

Software System Analysis 

8.4 Outputs 

Software System Architecture 

Software System Deployment 

8.5 Support Material 

Software System Architecture Template 

Software System Deployment Template 

8.6 Workers 

 Architect 

Analyst  

 Designer 

8.7 Tips 

The terminals through which the service will be accessed should be described in the deployment 
diagram. A good practice is to list their features and, most important, the constraints they impose. 
Some features and constraints to take into account are: security protocols and encryption algorithms 
available, standards versions available, certificatesé 

Evaluate the possibility of using specific metamodels or UML profiles to avoid the technical aspects.  

WWeebb  SSeerrvviicceess    

 When defining a system that should use web services (providing them, or consuming 
them, or as a basis for the integration) we can make use of a web service profile. 

Define how the components that implement the different aspects that crosscut the functional 
components (ie. logs, authorisation, etc) are going to interoperate with the functional components. 

At this point it is advisable to develop the integration strategy to conduct the integration after the 
implementation of the components. 

Evaluate the need to define extra components with the purpose of testing or monitoring the 
performance of key components as a way to support the latter integration of the system.  
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9 Detailed Design 

9.1 Purpose 

To design in detail the components identified in the previous phase (Software Architecture 
Specification) to support their implementation. Depending on the nature of  the component, the 
activities to be performed in this phase could change dramatically. The components could be GUI, 
HTML, XSLT, databases, COTS, reused components, new components even web services.  

9.2 Activities 

Describe the interfaces 

realization

Detailed design of 

components

Detailed design

(from Requirements idenWS e-Method Workflow Diagram)

DD : Detailed DesignDD : Detailed Design

 

Figure 9  ï SPEM Workflow of the activities 

I Detailed design of components 

Based on the interfaces to be provided and the non-functional requirements to be fulfilled (both 
contained in the Software System Architecture) identify the way in which the component will 
comply with these requirements. This identification implies to find the entities in charge of 
realising the requirements and the description of the way in which they will collaborate to meet 
those requirements. 

The output from this work will be a part of the Detailed Design including a set of UML diagrams 

describing the entities of the component and their relationships.  

WWeebb  SSeerrvviicceess    

Define the operations that the web service will provide (that represent the component 
interface) and identify the classes and components required to implement them. It is 
also necessary to identify the operations required from those entities and the way in 
which they collaborate to implement those functions. Do not forget to keep and 
respect the relationship with other components outlined in the Software System 
Architecture. 

The output from this work will be a part of the Detailed Design including the set of 
UML diagrams describing the WS component. For sure, we will find class diagrams, 
but other types of diagrams are also possible depending on the solution. Diagrams 
such as activity diagrams, use case diagrams, component diagrams, sequence 
diagrams, state diagrams, etc. 
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BBuussiinneessss  LLooggiicc  

Identify the classes and components required to implement the interfaces for this 
component while keeping the relationships with other components outlined in the 
Software System Architecture.  

The output from this work will be a part of the Detailed Design including the set of 
UML diagrams describing the Business Logic component. For sure, we will find class 
diagrams, but other types of diagrams are also possible depending on the solution. 
Diagrams such as activity diagrams, use case diagrams, component diagrams, 
sequence diagrams, state diagrams, etc. 

 

GGrraapphhiiccaall   UUsseerr   IInntteerrffaaccee  

Design in detail all the components that implement the graphical user interface. 
Define the different screens that it uses together with its operations, attributes and 
behaviour. Itôs also important to specify the navigation between the different screens 
(dialogs, panelsé) that build up the interface. 

The output from this work will be a part of the Detailed Design including the set of 

UML diagrams describing the data component.  

Designers will do all the designs of the components. They could require the support from 
architects to understand better the relations between components and the purpose of each 
component. When designing GUI, the designers should ask for the usersô opinion. 

I Describe the interfaces realisation 

In order to ensure the traceability back to the user requirements (System Requirements), it is 
necessary to keep trace of the object that interacts to implement an operation of the interface. 
This activity will explicitly explain the way in which the component entities collaborate to 
implement the operation specified in the interface. 

The output from this work will be a part of the Detailed Design including a set of UML diagrams 
describing how the interface operation are completed by the entities of the component.  

Designers are the people who are going to perform this task. They could ask for the cooperation 
of the architects to explain the role of each component.  

9.3 Inputs 

Software System Architecture 

Software System Analysis 

9.4 Outputs 

Detailed Design 

9.5 Support Material 

Detailed Design Template 

9.6 Workers 

 Designer 
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 Architect 

 User 

9.7 Tips 

Evaluate the possibility of using specific metamodels or UML profiles to avoid the technical aspects.  

WWeebb  SSeerrvviicceess    

 When defining a system that should use web services (providing them, or consuming 
them, or as a basis for the integration) we can make use of a web service profile. In this 
phase there must be a last activity to translate the stereotypes in elements that could be 
directly implemented in the software platform. 
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10 Implementation 

10.1 Purpose 

To obtain and test all the components identified and designed in the previous phases (Detailed 
Design), and in the Software Architecture Specification, so all the parts of the system are ready to 
be used. Some components are implemented, others are adapted, others are bought . 

10.2 Activities 

Build interface description

Obtain components

Implementation

(from Requirements idenWS e-Method Workflow Diagram)

Test individually

Develop the component use 

guidelines
CUM : Components Use 

Mode

EID : External Interface Description

C : ComponentsC : Components

EID : External Interface Description

 

Figure 10  ï SPEM Workflow of the activities 

I Obtain components 

The components of the system have to be collected to proceed to the final integration . The way to 
obtain the component depends on the nature of it: COTS will be bought, reusable assets will be 
adapted, new components will be developed or subcontracted. In any case, the obtained 
component should respect the interface described in the Software System Architecture and the 
Detailed Design if we have develop it. 

The output from this work will be Components implemented and ready to be used.  

The programmers are the people who have to obtain the components which compose the system.  

I Build interface description 

Once the component is developed, it is very important to ensure that the interface describing its 
public operations and its attributes is described. This description should be developed following 
the right standards (COM, .NET remoting, CORBA, web service, etc) to ensure the easy use of 
the component within the development environments. 
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The output from this work will be the  External Interface Description explaining more in detail the 

component and the way to setup and install it. 

WWeebb  SSeerrvviicceess    

Develop the WSDL that represent the component interface. 

Programmers who developed the components are the adequate performers of this task.  

I Develop the component use guidelines 

Some components, depending on their complexity, are going to need of  some extra information in 
order to be used. Information such as parameter types description, requirements over the 
deployment platform, operation usage sequence, or examples of use, or execution time, typical 
usage errors, etc. 

The output from this work will the Components Use Mode explaining more in detail the component 
and the way to setup and install it. 

WWeebb  SSeerrvviicceess    

The description of the parameter types could include the provision of the XML 
schemas of the data types used in the operation parameters. 

Programmers, who performed the development of the components and their interfaces, have to 
develop these guidelines, due to their knowledge about each component. 

I Test individually 

The obtained components have to be tested, mainly that the interface provides the expected 
functionality and complies with the non-functional requirements (Software System Architecture). 
There have to be performed unitary testing for each component. The level of detail depends on 
the importance of the component to be tested. 

The output from this work will be Components tested and ready to be integrated. 

Testers have the knowledge to perform complete tests correctly, but they could have the support 
of programmers to understand better the components to be tested. 

10.3 Inputs 

Detailed Design 

Software System Deployment 

10.4 Outputs 

Components 

 External Interface Description 

Components Use Mode 

10.5 Support Material 

Components Use Mode Template 
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10.6 Workers 

 Programmer 

 Tester 

10.7 Tips 

Itôs a good idea to have a testing plan to conduct the unitary test of the components. This is important 
to improve the quality of the developed products and, getting the optimal order and organization 
testing the components, moreover, the time of testing can be reduced. 

Evaluate the benefit of automating the tests for the components. This will speed up the implementation 
of changes from the user. 

Try to use efficient algorithms where possible. Itôs important to make the most of the resources so the 
applications will be quick and stable. 

Be careful with the usage of the variables. Destroy the ones you wonôt use anymore in your code and 
free the memory they were occupying. The application will need less memory resources. 
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11 Integration And Testing 

11.1 Purpose 

To integrate and test all the components once the are ready, making up a complete software 
system and having in mind the architecture defined before in the Software Architecture 
Specification. The integration is tested also to avoid the errors. 

11.2 Activities 

Integrate components

Integration and testing

(from Requirements idenWS e-Method Workflow Diagram)

Test the integrated system

SS : Software SystemSS : Software System

 

Figure 11  ï SPEM Workflow of the activities 

I Integrate components 

All the components are integrated in a software system which meets the requirements of the 
system. To do the integration, an integration strategy could be followed.  

The output from this work will be Software System ready to be used. 

Programmers are the responsible of the integration, because they know very well the 
components. They can require the support from the architects who developed the logical 
architecture, and have a better knowledge about the relations between the components. 

I Test the integrated System 

Once the components are integrated, the integration must be tested to guarantee the good 
operation of the software system. To follow a testing plan is a good way to perform this task.  

The output from this work will be Software System tested and ready for the validation. 
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Testers will perform the test of the integration. The architects and programmers, who performed 
the integration, could cooperate with the testers to achieve a better knowledge about the 
integration. 

11.3 Inputs 

Components 

Software System Architecture 

Software System Deployment 

 External Interface Description 

Components Use Mode 

11.4 Outputs 

Software System 

11.5 Support Material 

 

11.6 Workers 

 Architect 

 Programmer 

 Tester 

11.7 Tips 

Itôs very helpful to have an integration strategy, so fewer errors are made and the integration is easier 
and quicker. 

As in the previous phase, having a testing plan is a good practice which help us to develop high 
quality products and reduce testing time. Automating testing is other practice to have in mind to 
perform the testing of the integration. 
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12 Validation 

12.1 Purpose 

To validate the system with the clients. In this phase, a simulation environment, similar to the one 
where the system is going to operate, is prepared. If the environment where the system is going 
to operate is prepared. Then, the final trials are done according to the Validation Criteria defined 
in the Requirement Identification phase. 

12.2 Activities 

Prepare the validation 

environment

Validation

(from Requirements idenWS e-Method Workflow Diagram)

Validate the system

S : System

VR : Validation Report

S : System

 

Figure 12  ï SPEM Workflow of the activities 

I Prepare the validation environment 

The software system is installed in a context similar to the one where itôs going to be used. This 
context will simulate the conditions where the system is going to operate.  

The output from this work will be System ready to be used. 

Testers have to prepare the validation environment in cooperation with the analysts, who know 
better the conditions in the final environment. 

I Validate the System 

Once the software system and the context are prepared, all the system is tested to guarantee that 
it meets with all the System Requirementsand it operates perfectly. This implies to meet the 

validation criteria indicators. The output is the system tested and validated.  

The output from this work will be System ready to be used and the Validation Report indicating if 
all criteria were met or if there was any deviation. 
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In this task, testers test the system based on the validation criteria, and then,  the users, the 
analysts and the project manager have to decide if the system agrees with the defined validation 
criteria, to accept or reject the developed system. 

12.3 Inputs 

Software System 

Validation Criteria 

12.4 Outputs 

System 

Validation Report 

12.5 Support Material 

 

12.6 Workers 

 Tester 

 User 

 Project Manager 

Analyst  

12.7 Tips 

Itôs a very good idea to have a testing plan when doing the validation of the system. The testing plan 
should be based on the validation criteria. 
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13 System Deployment 

13.1 Purpose 

To finalise all the deployment activities, including the documentation of the manuals and the 
publicity and publishment of the system. 

13.2 Activities 

Elaborate the manuals

Perform marketing activities

Train the personnel

System Deployment

(from Requirements idenWS e-Method Workflow Diagram)

Publish the e-serviceDeploy the system

M : Manuals

MM : Marketing Material

UR : UDDI Registry

 

Figure 13  ï SPEM Workflow of the activities 

I Elaborate the manuals 

 User manuals, administration guides and so on are developed to facilitate the operation of the 
system and its maintenance.  

WWeebb  SSeerrvviiccee  QQuuaall ii ttyy  

The manual elaboration will include the elaboration of online support material for the 
integrators and the users of the web service. Besides, we should also document the 
estimated time, or the procedures to know the estimated time, for each of the 
functionalities. 

The output from this work will be the Manuals. 
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In this task the analysts, the architects, the designers and the programmers will cooperate to 
develop complete manuals, each of them contributing in their speciality. 

I Train the personnel 

Using the developed manuals, the personnel who are going to operate the system is trained. They 
have to get the necessary skills to operate the system correctly.  

The performer of the training is the analyst, who knows the system in the enough deep to explain 
its usage to the users. 

I Perform marketing activities  ee  SSeerrvviicceess 

The marketing activities are performed to give publicity to the e-service and to attract more users.  

WWeebb  SSeerrvviiccee  QQuuaall ii ttyy  

In case that the web service is charged, this should include the elaboration of the 
online documentation about the billing conditions and procedures.  

The output is the Marketing Material. 

The project manager will be the responsible when marketing activities are performed due to his 
skills. 

I Deploy the System 

Once the system is complete and validated, it is installed in its final operational environment, 
where it will be operated by the trained personnel. The system can be fully used since this activity 
is performed. 

Analysts have the main responsibility in this task. They could require the support from the 
architects, the programmers and the testers, due to their knowledge of the technical issues of the 
system. 

I Publish the e-service  ee  SSeerrvviicceess 

The e-service has to be published in the proper registries and indexes (google, altavista,é), so 
new users can obtain the information they need to use the e-service.. 

The output from this work will be the necessary records loaded in the appropriate ñmarketplacesò. 
These marketplaces are those places used by our potential users when they are searching for e -
services. 

WWeebb  SSeerrvviicceess    

The web service description (WSDL) has to be published in UDDI registries and Web 
service Brokers.  

The output of this task is the UDDI Registry Web Service, with the information 
offered in the registration of the e-service 

The people who are going to perform this task are the analysts. They could ask for the support 
from the programmers and the architects who have designed and built the interfaces of the e -
service to be published. 
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13.3 Inputs 

System 

13.4 Outputs 

Manuals 

Marketing Material 

UDDI Registry Web Service 

13.5 Support Material 

 

13.6 Workers 

 Architect 

 User 

Analyst  

 Designer 

 Programmer 

13.7 Tips 

When doing the manuals remember that the users donôt know the system as well as the developers, 
so itôs important to make an effort to explain all as clear as possible. 
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14 Annex A - Workers 

 Architect 

This worker is involved in the design of the architecture of the system, with its components and 
their interfaces. 

Some of his technical skills could be: 

I Architectural designs (n-tier architectures, interfaces, componentsé). 

I Design patterns. 

I Software portability and reusability. 

I UML modelling. 

I Object oriented programming. 

I Expert in computer hardware and software. 

I Programming languages and platforms. 

Some of his non technical skills could be: 

I Analysis capacities to find solutions and alternatives. 

I Clearly communication and documentation. 

Analyst  

This worker is mainly involved in the phases related to the requirements of the customers. He has 
a very important role at the beginning of the development. 

Some of his technical skills could be: 

I UML modelling. 

I Functionalities analysis techniques (interviewing, questioningé). 

I Application domain knowledge. 

I Design tools. 

I Computer software and programming language knowledge. 

Some of his non technical skills could be: 
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I Analysis capacities to find solutions and alternatives. 

I Clearly communication and documentation. 

I Facilitate that the user express ideas. 

 Designer 

This worker is involved in the design of the components which compose the software system.  

Some of his technical skills could be: 

I Design patterns. 

I Design technologies and software product development knowledge. 

I Object oriented programming and design. 

I UML modelling. 

I Programming languages and platforms. 

I Computer software and tools knowledge. 

Some of his non technical skills could be: 

I Analysis capacities to find solutions and alternatives. 

I Clearly communication and documentation. 

 Programmer 

This worker is involved in the implementation of the system, obtaining the components which will 
compose the software system. 

Some of his technical skills could be: 

I Programming techniques (algorithms, object oriented programmingé). 

I Expert in programming languages, platforms and tools. 

I Understanding UML. 

I Hardware and software knowledge. 

Some of his non technical skills could be: 
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I Critical thinking (use logic and inductive, deductive and mathematical reasoning). 

I Problem detecting and solving. 

I Clearly documentation of components. 

 Tester 

This worker is involved in the phases where testing and validation are performed. 

Some of his technical skills could be: 

I Design and execution of test plans. 

I Develop test cases and define test procedures. 

I Test tools and techniques (unitary testing, integration testingé). 

I Software quality assurance. 

I Programming languages and platforms. 

I Computer software knowledge. 

Some of his non technical skills could be: 

I Analysis and clearly documentation of results. 

I Problem detecting and solving, to give assistance to programmers. 

 User 

This worker is involved in the requirements gathering and when agreements about the system are 
needed. 

Some of his technical skills could be: 

I Application domain knowledge. 

I System requirements knowledge. 

I Little software knowledge. 

Some of his non technical skills could be: 

I Clearly communication and expression of ideas. 

I Intention of being involved in the system development. 

 Project Manager 

This worker is involved in the phases when management and negotiation is needed.  
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Some of his technical skills could be: 

I Project management knowledge. 

I Application domain knowledge. 

I Software processes and quality assurance. 

I Marketing and contracts knowledge. 

Some of his non technical skills could be: 

I Manage expectations of stakeholders. 

I Coordinate development teams. 

I Negotiate with the stakeholders. 

I Clearly communication. 
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15 Annex B - Work Products 

Model of the Business Model e-service  

The goal of the business model document is to describe the system from the organisational point 
of view. It defines which external organisations, internal people, processes, and software systems 
will take part to implement the system functionalities that will support the value chains for the 
system. It involves the identification of additional functionalities required to support the 
relationships with the external actors that are needed in order to properly operate the system.  

Activity Diagram / 

Sequence Diagram

Use Case 

Diagram

Component 

Diagram

Class 

Diagram

Statechart 

Diagram

Use Case 

Diagram
Message Model

System Behaviour Model

Use Case Behaviour Model

Low Level Use Case 

Model

Value Model

Model of the Business Model
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Figure 14 ï Model of the Business Model structure and diagrams 

The document will include: 

- Value Chain model: use case diagrams identifying the value chain of the system. These 
diagrams include external organisation involved (including the user). It could include sub-
model, the internal use case model, identifying the functionalities of the system related to the 
internal actors that require some specific functionalities, as the system administrators, for 
example.  

- Value Model: use case diagrams identifying the functionalities of the system related to each 
value chain of the system (functionalities which are used to get profit form the system). If there 
are several ways to obtain profit from the system, there will be a value chain for each way. 
Other use cases diagrams will relate the functionalities of the value chains with the operational 
processes necessaries to achieve each value chain. These diagrams include external 
organisation involved (including the user). It could include sub-model, the internal use case 
model, identifying the functionalities of the system related to the internal actors that require 
some specific functionalities, as the system administrators, for example.  

- Low level use case model: A use case diagram centred in the identification of the relationships 
of this use case with other use cases (it could be appropriate to identify reusable 
functionalities).  
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- Use case behaviour model: It will also include an activity or a sequence diagram to explain 
how the components of the system work together with the external actors to provide the 
desired functionality. These diagrams and the description of the use case could include also a 
description of the non functional requirements affecting them. 

- Business Entities Model: A component diagram including external actors, the internal actors, 
departments, internal processes, and software system required to build the solution. It will 
include existing and to be develop (acquire) actors, processes and software systems. This 
diagram and the description of these components could include also a description of the non 
functional requirements affecting them. This will be a kind of architecture of the system.  

- Message Model: Class diagrams describing the messages or the information exchanged 
between the different components of the system and the external actors to build the solution. 
This description does not need to be very precise; it will be refined in later stages of the 
development. 

- System Behaviour Model: State chart diagrams explaining the different behaviour of the 
operations of the system based on its state. This model helps to detail the system to be 
developed. 

This document contains the business analysis document that should be agreed with the customer 
in order to ensure its commitment with the solution proposed. 

Finally, as this document should be coherent with the System Requirements, it is important to 
keep trace of the relationship of the requirements (functional and non-functional) stated in the 
System Requirements document and the functionalities, components, messages, and non-

functional requirements detailed in this document that realised those requirements.  

Components  

This includes the software libraries, source code, executable, controls, required to compile and 
run the component.  

Components Use Mode 

This will be a document (or a help file) explaining the steps to be done in order to be able to 
install, use, uninstall, and even test the developed component.  It will also include the 
requirements that it needs in order to run in the deployment node. 

Detailed Design  

The document will contain the description of the design of a component respecting the interfaces 
and the interactions identified in the Software System Architecture. This document depends too 
much on the nature of the component to be designed the result will be different i f we are 
addressing a business logic. Data, or GUI interface as explained in the Detailed Design. 
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Figure 15 ï Detailed design structure and diagrams 

For example it could contain: 

- Interface Model: class diagram identifying the interfaces implemented by the component. As 
well as the interfaces required by the component. 

- Classes Model: class diagram describing the classes present in the system, their attributes, 
and operations. These classes could be organised in packages, subsystems, etc. 

- Behavioural Model: activity, sequence or state chart diagram describing the way in which the 
classes of the component collaborate to provide the operations identified in the interface 
model. 

Additionally the document should indicate which entities are involved in the implementation of 
each of the operations specified in the component interface. 

 External Interface Description  

These are the documents, files, definitions, etc that will be required by other components or 
development environments to understand and being able to use our interface. It could be the IDL, 
the WSDL, etc. 

Glossary  

The glossary will contain the definitions proper of the domain. It will be created at the beginning 
but it is alive throughout the whole life-cycle. Terms to include are those that are important to 
define and understand any aspect of the system.  

Communicate to the system development team the glossary location and the rules to use and 
update it. Encourage glossary usage to ensure that everyone in the team uses the same term to 
appoint the same issue. Usage includes consulting and upgrading. 

It will be a document or a database containing pairs of term-definition. The definition could include 
the explanation of data structures or references to other points in the project documentation 
where the term is described. 
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Manuals  

This will be a set of document introducing the use and management of the system. There could be 
different types of manual depending on the type and system to be developed. It could contain 
several using material for each type of user like user manuals, administrator manuals, etc.  

Marketing Material  

This will be the marketing material that the sellers will need to start advertising the system  

Software System  

This is the whole software system once it has been integrated and tested.  

Software System Analysis  

The document will contain the description of the solution to implement the functionalities to be 
provided by a software system while respecting the non-functional requirements affecting those 
functionalities and the software system itself.  
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Figure 16 ï Software system analysis structure and diagrams 

The document will include: 

- Use case model: use case diagrams identifying the functionalities of the system related to the 
external organisation involved (including the user). It could include sub-model, the internal use 
case model, identifying the functionalities of the system related to the internal actors that 
require some specific functionalities. For example system administrators.  

- Low level use case model: A use case diagram centred in the identification of the relationships 
of this use case with other use cases (it could be appropriate to identify reusable 
functionalities).  

- Use case behaviour model: It will also include an activity or a sequence diagram to explain 
how the components of the system work together with the external actors to provide the 
desired functionality. These diagrams and the description of the use case could include also a 
description of the non functional requirements affecting them. 
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- Interface Model: A class diagram describing the interfaces of the software system with the 
external entities. These interfaces, the operations, the events, the attributes and the data types 
that they use should be clearly described at this point.  

- Message Model: A class diagram describing the structure of the messages exchange by the 
system. 

WWeebb  SSeerrvviicceess    

A WS interface should be described through the WSDL interface, including 
all the required schemas to understand the data types used. It will also 
include any further description regarding to sequence of the operations and 
the details of the communication (security, transaction, etc). 

 

GGrraapphhiiccaall   UUsseerr   IInntteerrffaaccee  

To annotate the characteristics of a GUI component we have to use 
component diagrams for the top level view to represent the different 
elements that build up the GUI. While class diagrams to represent the 
structure and behavioural diagrams to represent the interaction. 

 

DDaattaa  

For data bases it is crucial to provide as well as the access mechanisms 
(SQL, ADO,é), the part of entity relationship diagram for the database and 
the views that are relevant in the interface. 

- System Behaviour Model: State chart diagrams explaining the different behaviour of the 
operations of the system based on its state. This model helps to detail the system to be 
developed. 

The interfaces contained in this document, that explain the relationship of the software system 
with the users and other software systems, should be agreed with the customer in order to ensure 
its commitment with the solution proposed.  

Finally, as this document should be coherent with the System Requirements, it is important to 
keep trace of the relationship of the requirements (functional and non-functional) stated in the 
System Requirements document and the functionalities, components, messages, and non-
functional requirements detailed in this document that realised those requirements.  

ee--sseerrvviiccee  

If we are developing an e-service instead of keeping the relationship with the 
System Requirements we should keep the relationship with the Model of the 
Business Model e-service, which in its turn keep the relationship with the 
System Requirements document. 

Software System Architecture  

The document will contain the description of the components that implement the functionalities to 
be provided by a software system while respecting the non-functional requirements affecting 
those functionalities and the software system itself.  
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Figure 17 ï Software System Architecture structure and diagrams 

- Component Model: A component diagram including the main software components required to 
provide the solution to software system requirements. This could include GUI, Business logic, 
database, and web service components. The component diagram should include also the 
relationship between the components. 

- Interface Model: a set of class diagrams describing the interfaces provided and required by 
each of the components of the solution. The description will include the description of the 
provided interfaces. These diagrams and the description of the use case could include also a 
description of the non functional requirements affecting them. 

WWeebb  SSeerrvviicceess    

A WS interface should be described through the WSDL interface, including 
all the required schemas to understand the data types used. It will also 
include any further description regarding to sequence of the operations and 
the details of the communication (security, transaction, etc). 

 

DDaattaa  

For data bases it is crucial to provide as well as the access mechanisms 
(SQL, ADO,é), the part of entity relationship diagram for the database and 
the views that are relevant in the interface. 

- Message Model: a class diagram describing the structure of the messages exchange by the 
components. Could be necessary if some components need to exchange XML messages. 
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- Components interaction model: Activity or sequence diagrams describing the way in which the 
components identified in the architecture implement the functionalities of the system. This will 
extend the description of the activity diagrams or sequence diagrams from the Software 
System Analysis with information about the role of the different components in those 
functionalities. These diagrams and the description of the use case could include also a 
description of the non functional requirements affecting the collaboration. This diagram will be 
useful to keep the traceability from the Software System Analysis to the components. 

In order to improve the backward traceability to the functionalities on the Software System 
Analysis it could be possible to include Component traceability model. This model should cover 
the traceability back to the user requirements because the traceability from the user requirements 
is already covered by the component interaction model. It could be a use case a diagram 
associating each component with the use cases that it realises. This will allow identifying quickly 
which use cases should be re-evaluated since a component is change. 

Software System Deployment  

The document will contain a deployment diagram including the main computing nodes requir ed to 
provide the solution. This could include computers, networks, servers, etc. It should also include 
the relationship with the different components. 

System  

This is the whole system once it has been integrated and tested.  

ee  SSeerrvviicceess    

If we are dealing with an e-service it will include the people, organisational 
processes, and other software system required to provide the solution. 

System Requirements  

The system requirements document describes the things that the customers needs and the 
development team agrees to develop with the resources provided. This document is one of the 
most important documents from a management point of view. It serves as a basis for the project 
effort estimation and latter acceptance of it.  
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Figure 18 ï System requirements structure and diagrams 

As we have said this document will contain only the system requirements agreed with the user. 
Therefore we cannot include any feature that has not been agreed with the user, and we should 
include any requirements from the user that seems reasonable for the development team. This 
means that the content of this work product could be quite variable, because its development is 
also guided by the user.  

The document will have: 

- Use case model: use case diagrams identifying the functionalities of the system related to the 
external organisation involved (including the user). It could include sub-model, the internal use 
case model, identifying the functionalities of the system related to the internal actors that 
require some specific functionalities. For example system administrators.  

- Use case behaviour model: It will also include an activity or a sequence diagram to explain 
how the components of the system work together with the external actors to provide the 
desired functionality. These diagrams and the description of the use case could include also a 
description of the non functional requirements affecting them. 

Depending on the customer requirements the document could have: 

- Low level use case model: A use case diagram centred in the identification of the relationships 
of this use case with other use cases (it could be appropriate to identify reusable 
functionalities).  

- General non-functional requirements. 

- Specific non-functional requirements for each use cases and components. 

- Component Model: Component diagrams describing the systems that the system should 
interact with and the components which should include the final system. 

- Message Model: Class diagrams describing the messages of the system. 
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- Interface Model: Class diagrams describing the different operations provided by the system 
and by its components. 

- System Behaviour Model: State chart diagrams describing the different behaviours of the 
operations depending of the different states of the system. 

- Deployment Model: Deployment diagrams describing the final execution environment 

Anything that is not stated in this document will be considered as a decision po int for the 
development team in latter stages, where the development team will provide a possible solution 
that the customer should agree. 

 

ee--sseerrvviiccee  

In case that we are describing the requirements of an e-service it will be necessary 
to identify what the customers requires to be present in the final solution, as well as 
their involvement for the fulfil of the system functionalities. This could include:  

- Use case diagrams representing the value chains and the value models required 
by the user, including all the actors involved in the implementation of the 
functionalities. 

- Actors descriptions. 

- Business entities model, including the people/roles, processes, internal systems, 
external actors,é  

These requirements will define the scope of the system to be developed. It will 
include the development and definition of the actors, processes and software 
systems required to provide the intended functionality.  

Besides, the functionalities could be organised in value chains and operational 
processes. In order to improve the development and the latter understanding of the 
system requirement document, it is recommended to first identify the value chains 
putting them in a use case diagram and describing them. And second, if the user 
has a clear idea of the processes that are required to support the value chain, we 
will specify the value model for each of the value chains. This is, the operational 
processes that are required to provide that main functionality (or  value chain). Each 
value model is represented with a use case diagram. Latter we could describe each 
of the operational processes as usual. 

System Requirements Table  

This table enumerates the requirements of the system on a table. This table is very useful to 
check that the requirements of the system are realised in latter stages in the development 
(traceability).  

This work product is optional as it could be automatically generated form the System 
Requirements and the Business Model documents. 

UDDI Registry Web Service  

This is the UDDI registry for the web service delivered. 

Validation Criteria  

The Validation Criteria contains a specification of the conditions agreed between the customer 
and the developer under which the system will be accepted. These conditions are derived from 
the System Requirements and will be used in the system Validation phase. It will contain a list of 
validation criteria together with the way to validate them and the conditions in which the validation 
should take place. 
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Validation Report  

The Validation Report contains the conditions agreed between the customer and the developer in 
the Validation Criteria and the result of their verification, as well as the comments and deviations 
identified during that verification. The results of the verification are obtained in the system 
Validation phase.  

System Description  

The system description is a first approach to characterise the system to be implemented. This 
description has to be short and concise. It would be recommendable to include some explanatory 
graphics. This description establishes a starting point for the development team and it helps to 
perform the feasibility analysis for the system. It could contain: 

- System name and acronym. 

- Main system objective/functionality ï what it is for? Describe its objective and the main 
functionality that it provides to the users. 

- Functionalities ï What functionalities does offer the system? Enumerate the functionalities that 
the system offers and describe them shortly.  

- Customer ï who has asked for the system and who is going to pay for its development? 

- Type of users ï Who uses the system? How they access the system? Provide a profile of the 
type of users that are going to use the system. This could include language, skills, number of 
clients, the access mechanisms, etc. 

- System integration issues ï which current and future system are going to be used in the 
construction or the evolution of the system? Which other services it inter-operates with, in 
which aspects. 

- System evolution issues ï which future features and uses are expected for the system? 
Describe new functionalities that could be develop, new integration issues, or new uses for the 
system in development. 

- System reuse issues ï will the system be used for future developments? Describe expected 

new uses of the system in the future. 

- Security ï Which are the key security aspects for the system? Describe the security aspects 
that are key for the system. 

- Technology ï Which technological platform(s) are going to be used in the system development 
and provision? Which standard is the system going to use?  

- Monitoring ï Which aspects of the operation of the system should be registered and 
controlled? Describe the parameters of the system to monitor and control.  

- Organisation objectives ï Which are our main objectives for this development? Describe the 
objectives of the our company for developing this system 

ee--sseerrvviiccee  

- External entities ï Who are the external actors? Actors (excluding the software 
system users) that have some relevance for the system because they are 
required to achieve the objective of the system. For example, banks, logistic, 
providers,é  

- Accounting and billing ï How is going to be paid the e-service? Identify the 
main economical relationships for the e-service. Who is going to pay for the e-
service, how and why. And, on the other hand, who is going to charge the e-
service, how, and why.  

- Subscription ï How the customers are going to subscribe the system? Describe 
shortly the subscription mechanisms available for each type of customer.  
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- Publicity ï How are we going to advertise the system? Describe the different 
means in which the e-service will be made known to the users. 

- Customer support ï How are we going to support the different customers? 
Define the different mechanisms that will be available to the customers to as for 
help, or information. 

- QoS ï Which Quality of service are we going to provide? Define for each 
customer the parameters of quality of service and the thresholds that we should 
respect. 

System Idea 

It is not a formal document it represent the initial input for the system development, it could come 
from several sources and can have several forms. It can be produce by a customer, the 
management, a worker, a project leader, a discussion, a brainstorming session, etc. In can be a 
document, a presentation, a drawing, etc. 



ITEA Project 04012 D4.2 - Service Engineering Methodology 10.07.08 

 

 © 2008 LOMS Consortium Page 64 

 

16 Annex C - Support Material 

Model of the Business Model Template e-service  

¶ Word template: Model of the Business Model Template.dot 

Components Use Mode Template 

¶ Word template: Components Use Mode Template.dot 

Detailed Design Template  

¶ Word template: Detailed DesignTemplate.dot 

Glossary Template  

¶ Word template: GlossaryTemplate.dot 

Manuals Template 

¶ Word template: ManualsTemplate.dot 

System Description Template 

¶ Word template: System DescriptionTemplate.dot 

¶ Word template: e-service System Description Template.dot 

System Requirements Template 

¶ Word template: System Requirements Template.dot 

¶ Word template: e- service System Requirements Template.dot 

System Requirements Table Template 

¶ Word template: System Requirements Table Template.dot 

Software System Analysis Template 

¶ Word template: Software System Analysis Template.dot 

¶ Word template: Web Services System Analysis Template.dot 

Software System Architecture Template  

¶ Word template: Software System Architecture Template.dot 

Support%20Material/e-service%20Model%20of%20the%20Business%20Model%20Template.dot
Support%20Material/Component%20Use%20Mode%20Template.dot
Support%20Material/Detailed%20Design%20Template.dot
Support%20Material/Glossary%20Template.dot
Support%20Material/Manual%20Template.dot
Support%20Material/System%20Description%20Template.dot
Support%20Material/e-service%20System%20Description%20Template.dot
Support%20Material/System%20Requirements%20Template.dot
Support%20Material/e-service%20System%20Requirements%20Template.dot
Support%20Material/Requirement%20Table%20Template.dot
Support%20Material/System%20Analisys%20Template.dot
Support%20Material/Web%20Services%20System%20Analysis%20Template.dot
Support%20Material/System%20Architecture%20Template.dot
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¶ Word template: Web Services System Architecture Template.dot 

Software System Deployment Template 

¶ Word template: Software System Deployment Template.dot 

Validation Criteria Template 

¶ Word template: Validation Criteria Template.dot 

 

Support%20Material/Web%20Services%20System%20Architecture%20Template.dot
Support%20Material/System%20Deployment%20Template.dot
Support%20Material/Validation%20Criteria%20Template.dot
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