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INTRODUCTION 

This chapter introduces the User Requirements Notation (URN) standardized formal methods and 
its joint use with Unified Modelling Language (UML) in enterprise modelling. It argues that the 
joint use of URN and UML can enhance enterprise models and co-evolve with enterprise 
engineering processes. URN combines goals and scenarios to help reasoning and to capture user 
requirements prior to detailed design. Furthermore, URN can be integrated partially or entirely 
into an existing business process modelling approach, without replace current ways of creating 
and analyzing models in order to be useful. Modelled in the UML, a URN model may be 
incorporated into the rest of a system’s UML design documentation, seamlessly linking the 
documentation for the requirements elicitation part of a project to the whole and an be fully 
integrated with the rest of the design documentation for a software system. 

BACKGROUND 

Enterprise roles must aid in the design of Information Technology (I.T) infrastructure and its 

interfaces between software systems that adapt enterprise organizational structure to maintain a 

consistent overview of all processes ( ATHENA, 2004 ). Enterprise roles are involved in modelling 

processes via their facility to help designers to link the modelling, optimization and execution of 

business processes with their physical configurations, IT and software systems. In order to have a 

common language that is understandable by all participants, the modelling language should be a 

common language between the stakeholders and the system designers. 

Two aspects important in object orientation in modelling practices must be highlighted: The first 

aspect is that the Object Management Group (OMG) defines object management as software 

development that models the real world through representation of “objects”. These objects are the 

encapsulation of the attributes, relationships and methods of software identifiable program 

components. Object management results in faster application development, easier maintenance, 

enormous scalability and reusable software. ( OMG, 2003) 

The second aspect is that Open Distributed Processing –Reference Model (ODP-RM) is a 

standard elaborated by the joint working group ISO/IEC/ITU. ODP supports the modelling of 

distributed processing entities using UML meta-model. The term “object” in ODP means ’a model 

of entity’. An entity is any concrete or abstract thing of interest. An object is characterized by its 

behaviour and, dually, by its state. Depending on the viewpoint, the emphasis may be placed on 

behaviour or on state. When the emphasis is placed on behaviour, an object is informally said to 

perform functions and offer services. (ITU-T, 2003) 
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The enterprise modelling viewpoints identify roles, processes, policies and their relationships 

among enterprise objects (Fox, 1998). While OMG object term helps to make a conceptual basis 

for model-based enterprise engineering, ODP, like object term, helps to make enterprise 

specifications which support the specification users at the application and software level. Both 

object viewpoints can be transformed from URN specification. URN has notations to make 

statements about domain elements and abstractions of software objects also. 

In (Weiss and Amyot, 2005) is demonstrated how the URN can be used to model business 

processes. Through an illustrative example they present that URN posed suitable and useful 

features for modeling and analyzing business processes, and that it satisfies the goals of a BPM 

(Business Process Management) language. 

UCM and UML 

In August 2003 OMG adopted the revised de-facto standard (UML 2.0) (OMG, 2003). In the 

Superstructure, that is the part of the language visible by the modeller, some well-known and 

established formal methods features like Message Sequence Charts (MSC) (ITU-T-Z.120,1999), 

Specification and Description Language (SDL) (ITU-T-Z.100,1999), Real-Time Object-Oriented 

Modelling (ROOM) (Selic, 2004) and others are introduced. 

 

Figure 1 UCMs as a missing piece of the UML puzzle (source Amyot, 1999) 

 

The way of structuring Use Cases (UCs), the number and the time requirement of the necessary 

iterations and the completeness of UCs generally depend on the experience and routine of 

workgroups and system analysts.  
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In (Amyot, 1999) presents the current UML pieces of the puzzle, and UCM as the missing piece - 

an adaptation of Buhr’s view of UML and UCM (Buhr, 1998) (see Figure 1). The UCM notations 

contain features for expressing dynamic situations that span whole systems in a compact form by 

several rational “gray-box” steps of traceable progression from use cases with visible information 

designed.  

The rigorous UCM scenario-based approach for designing distributed systems has introduced by 

Amyot and discussed in (Amyot, 2003b, 2004a). The advantage of this method is to separate the 

functions to the underlying structures, provide a visual representation of use cases in terms of 

causes, responsibilities and effects along paths and also part provide a framework for making 

detailed design decisions to be expressed with more appropriate UML views. When this structure is 

modified or refined, UCMs require simpler modifications, consisting only of a new binding 

between the responsibilities and the components. In comparatively with them, UML interaction 

diagrams would need to be rebuilt as soon as there is a change in the underlying structure, because 

the functions are tightly bound the structure. 

 At the same time, UCM provides a bird’s-eye view of activities from behavioural diagrams 

allocated to organizations of components and objects in structural diagrams (see Figure 15). 

This enables architectural reasoning throughout the evolution of a system design. Architectural 

viewpoints of UCM’s features are offered in Buhr (1998) to learn and to exercise. 

The User Requirements Notation (URN) standard 

The URN standard (ITU-T-Z.150, 2002) is defined to provide facilities to express the relationship 

between business objectives and goals, and system requirements, expressed as scenarios and global 

constraints over the system and its development, deployment, maintenance, evolution, and 

operational processes. The URN elaborated by the International Telecommunication Union (ITU-

T) is the first standardization effort of a formally defined notation used for capturing and analyzing 

user requirements. URN focuses on user requirement desired goals or functions that users or other 

stakeholders expect the system to achieve.  

URN capabilities allow to: 

1. Support different views according to the needs of the enterprise stakeholders 

2. derive Specifications from one model without additional transformation 

3. support new ways of thinking and provide concepts to handle role changes of enterprise 

objects 

4. Provide logical and structural connectors to integrate business technology supporting 

interoperability with existing applications 

5. solve the problem of building new applications by coupling existing ones 

6. Provide abstract components and constructs to support all traditional objectives from 

information system for enterprise modelling and understanding as a socio-technical systems  

URN combines two complementary notations: the Goal-oriented Requirement Language (GRL) 
for goal-modelling techniques built in the well-established Non-Functional Requirement (URN-

NFR) by a graphical notation that allows reasoning about (non-functional) requirements and Use 
Case Maps (UCMs) for scenarios modelling Functional Requirement (URN-FR) by a graphical 
scenario notation for describing causal relationships between responsibilities superimposed on 
organisational structure of abstract components (Amyot, 2003a, 2004), (Buhr, 1998). 
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Business objectives and product quality attributes are modelled using the URN-NFR. An 

integrated view of behaviour and structure is modelled using the URN-FR. The URN is applicable 

within standards bodies, industry, and commercial organizations.  

 Use Case Maps (UCM) notations 

The language used for the URN-FR is the Use Case Map (UCM) notation (ITU-T – Z.152, 2003). 

UCM specifications employ scenario paths to illustrate causal relationships among 

responsibilities. A system specification is essentially a set of path specifications. The constraints on 

presenting a path specification to a human viewer dictate that a large system specification is 

composed of a set of root maps. Each root map contains one or more path specifications. 

 Elements of the path notation (see Figure 2, 3, 4) allow the specification of the handling of a 

class of events in one path specification.  

 

Figure 2  Basic elements of an UCM path  

Basic elements of UCMs are start points, responsibilities, end points and components. Start 
points are filled circles representing pre-conditions or triggering causes. End points are bars 
representing post-conditions or resulting effects. Responsibilities are crosses representing actions, 
tasks or functions to be performed. Components are boxes representing entities or objects 
composing the system. Use case Paths are wiggle lines that connect start points, responsibilities 
and end points. In case that a responsibility is said to be bound to a component, the component is 

responsible for performing the action, task, or function represented by the responsibility. 

A lengthy path specification can be fitted into a root map by moving segments of it to child maps, 

using the stub plug-in mechanism (see figure 3). Conditions can be attached to alternative paths and 

plug-ins. The plug-in maps are sub-maps that describe locally how a feature modifies the basic 

behaviour.  

The diamond symbol indicates a stub notion. The stub on the parent map represents the plug-in 

on the child map. Multiple levels of stubs and plug-ins can be used, structuring and integrating 

scenarios in various ways, e.g. sequentially, as alternatives with OR-forks/joins, or concurrently 

with AND-forks/joins. Integration may involve static stubs, which contain only one sub-map, or 
dynamic stubs, which may contain multiple sub-maps whose selection can be determined at run-
time according to a selection policy.  



 5 

 

Figure 3 UCM stub plug-in notations 

Other notational elements include numerous control elements OR-join, OR-fork, AND-join, 

AND-fork, timer, abort, failure point, and shared responsibilities.  

 

Figure 4 UCM notational elements  

A detailed introduction to and examples of these concepts can be found in (Buhr, 1998), (ITU, 

2003). 

Scenario interactions are shown by multiple paths through the same component and by one path 
triggering and another disabling. The UCM notation combines behavioural scenarios with 

structures of abstract components.  

Components represent, at the requirements level, abstract entities corresponding to actors, 
processes, objects, containers, agents, etc.  

Responsibilities are processing tasks, e.g. procedures, functions, and actions. Preconditions and 
postconditions can be associated with a responsibility.  

UCM notations are very useful in stage 1 descriptions of service functionalities. In stage 1, 

requirements usually suffer from heavy instabilities, whereas scenarios and potential component 

topologies (structures of functional and network entities) are volatile. UCMs fit well in approaches 

that intend to bridge the gap between requirements and an abstract system design (stage 2), where a 

tentative distribution of system behaviours over a structure is being introduced. Thus, they 

represent useful and powerful tools for the support of the thinking process and the evaluation of 

functional alternatives. For further details can be found in Amyot (2004a), Buhr (1995,1998) and 

Virtual (2005).  
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Figure 5 UCMNav framework 

UCM support is provided by the UCM Navigator tool (UCMNav). It is a free graphical 

environment, (see Figure 5) developed at Carleton University, Canada, for editing, exploring, and 

analyzing UCMs. This tool is available at http://www.UseCaseMaps.org/tools/ucmnav/ (UCMNav, 

2005). The current version requires an X Window server, the XForms libraries and a Unix variant 

(Solaris, Linux, and Windows/Cygwin are supported). 

Another tool jUCMNav is available at http://jucmnav.softwareengineering 

ca/twiki/bin/view/ProjetSEG/WebHome/ an Eclipse based graphical editor for Use Case Maps that 

breaks dependencies on XForms and X Window servers. 

Goal-oriented Requirement Language (GRL) 

The language used for the URN-NFR is the Goal-oriented Requirement Language (GRL) 
notation (ITU-T-Z.151, 2002) (ITU-T-Z.153, 2002) GRL is a graphical notation that allows 

reasoning about (non-functional) requirements. GRL is concerned with intentional elements, 
actors, and their relationships. 
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Figure 6  GRL notations 

 

Figure 7  Correlation relationship 

 

Figure 8  Contribution relationship  

 

GRL offers a graphical means of describing and structuring various concerns. Softgoals, which 

represent goals that are somewhat fuzzy in nature and can never be entirely satisfied, capture high – 
level objectives. Softgoals can be connected to each other using qualitative contribution links (see 
Figure 6 and 7). Contribution links represent various degrees of impact, including positive and 

sufficient, positive but insufficient, unknown positive, and their corresponding contributions on the 

negative side (see figure 8). Softgoals can be decomposed and refined until they reach the point 

where they become quantifiable goals or potential operational solutions. Tasks are used to 
operationalize softgoals.  

GRL visualizes static relations existing between the various goals, their interactions, and 

accompanying rationales. 

Figure 11 presents the problem of determining a contribution links and evaluation of a candidate 

combination of solutions. The propagation in a GRL model is usually bottom-up and no are cycles 

caused by contributions links. (ITU-T, Z.151, 2003). 

The OME framework available at (OME, 2004), is a GRL support provided by the Organization 

Modeling Environment (OME) developed at Carleton University, Canada.  



 8 

SOLUTIONS and RECOMMENDATIONS 

Requirements engineering and URN relationship 

When used at an early stage in the development process, namely in the user requirements 

elicitation and specification, URN results in a more precise specification of user requirements. 

Stakeholder involvement in the elicitation process and tool-based support of conversations between 

stakeholders and developers are essential for obtaining a good requirements definition (Whittle, 

2005), Laamswerde, 1998). URN specification facilitates detection and avoidance of undesirable 

interactions between features and has a significant multiplier effect on the potential reduction in 

costs of understanding, analysis, and testing. (Amyot, 1999), ( ITU, 2003). 

We explain readability of UCMs and GRL models of user requirements by Intelligent 

Cardiologic Telemonitoring System (Medve, 2005b). The patient will receive 24 hours real-time 

ECG monitoring in their home during which sensors on the body will supply high quality medical 

data. Sensors can be developed for several health parameters, respiratory rate, ECG (1,3 and 12 -

leads), pulse, temperature, blood saturation and blood pressure (surveillance, constant screening – 

dependence on technology.). Doctors are provided with the information and the tools needed to 

optimize the number of therapy adjustments and patients’ education, which are the key points to 

achieve a positive impact in the patients’ control (see Figure 9). Data from these sensors are sent to 

the patient’s local computer through wireless communication, and the computer will analyze and 

store the data. Intelligent software may trigger medical supervision, treatment or care by 

establishing two-way communication over the Internet with remote „arrive-on-call” treatment/care 

providers. This is a quite advanced system of medical monitoring at home, as it is based on an 

automatic (i.e. computer triggered) wireless alarm connection with the nearest hospital. 

Figure 10 Figure 10 shows an UCM scenario with events paths for Intelligent Cardiologic 

Telemonitoring System (ICTS) components and their main responsibilities. 

It improves and document quality of collaboration between medical staff and computer scientists 

during the capture of user requirements.  

  

Figure 9 Static context view of an Intelligent Cardiac Telemonitoring System  
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Figure 10 Dynamical context view of telemonitoring system by UCM model  

 

Figure 11 GRL specification of system mobility requirements 

The technological supporting is meaningful in the cardiologic monitoring system. The harmony of 

the knowledge-base has been supported by the requirement engineering. It is illustrated very well 
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by the work of Sik-Lányi and co-workers ˙(Sik-Lányi, 2005). They developed two multimedia 

rehabilitation programs for stroke patients.  

After making clear the misinformation there may be some little mistakes. In their concrete example 

for stroke patients there were some errors. They would never have thought these little errors earlier 

during the developing phase of the software. These mistakes came up only during the testing phase 

with the patients. The other problem was: during the tests they realized that the experience of using 

computers plays an important role, so they needed to give the patients’ time to practise. One could 

have prevented these mistakes if the developer and the user could have harmonised the user’s 

needs. 

Figure 11 shows a GRL evaluation of a candidate combination of solutions of system mobility. 

The combined view of behaviour and structure offers an opportunity to consider alternative 

architectural solutions for the desired behaviour specified by reusable scenario specifications, 

refining in collaboration with medical staff. 

In the case of a new system based on COTS components or in the case of extension of an existing 

system, in that both specifications involve the use of existing subsystem components. If, however, 

there is no URN-FR model of the existing system, the developers must first construct one. Where 

the scenario requires a responsibility that is not implemented by one of the COTS components, as it 

can be seen in the case study, the requirements engineer draws the causality flow outside the 

components and places the notation for the responsibility there.   

A Case Study 

This case study is concerned with the development of a portion of the UCM model and 

transformed in UML model elements. 

Through an example, we first give an overview of a case study on sales and delivery and the 

corresponding UCM model, which was constructed for supply and distribution of industrial cases. 

The case study is based on technical reports by Molnár (2005) and Menyhárt (2005), which, in 

turn, were based on an informal description of the Sales&Delivery specifications and on the 

experiences of implementing an UML model (realized on a basis of UCM model that was fully 

integrated in the documentation  of the system). 

The industrial unit named Messer Hungary Dunaföldvár MbH (MH) produces butane gas and 

sells it. Its most important profile is supplying tanks filled with butane gas and exchanging 

customers’ empty tanks for filled ones (tanks can be rented from the company).  

In the case of MH, for the automatization of premises-specific processes, re-engineering of 

sales processes was considered to be a desirable development project. For example, the amounts to 

be transported may change after filling in delivery notes. As a result, interim delivery notes are 

only finalized after transportation has been done by the acknowledgement of modified amounts and 

delivery. Lists of both interim and finalized delivery notes, support controlling of the sales process. 

For raising efficiency, the information recorded on the two lists needs to be chronologically 

arranged in one list, which can help to follow stores actually available for users of the system. 

Re-engineering of the MH sub-system involves redocumenting, re-organizing, and restructuring 

the sub-system, including re-engineering all data.  
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This re-engineering creates new sub-system documentation and makes it easier to understand. 

The strategy of user interface design modified this way will be user interface distribution, in order 

to take advantage of the local processing capacity available on desktop PCs. Therefore, there is no 

need to change the system itself, and only writing screen management middleware and user 

interface software for the client computer is required. User interface services (presentation, 

interaction control and validation) are implemented in the client desktops, where the data are 

processed, while application services remain in the server system. The user interfaces services are 

implemented with character-based forms interfaces, calls are made to functions in the client 

operating system to implement the user interface. 

The case of ordering, a product goes along the logistics chain via integrated processes. The 

sales department accounts for the sale of the manufactured goods, customer service, and the 

ongoing provision of stores. By means of a document chain, a Sales&Delivery workflow is 

established, which starts with the first contact with the customer, and it lasts until invoicing of the 

shipped goods, and passing of the data to Accounting. All phases and options appear on sales 

documents, enabling all the sales activities to be processed, the elements of the logistics chain to be 

identified, and real times recorded. Sales and marketing activities can be planned and controlled on 

the basis of these data.  

Customers can purchase the goods in person or, if transportation is required, they can place the 

order by phone or fax. The remainder of the clientele is a group of warehouses. Normally a factory 

unit only supplies warehouses in its vicinity, but it may supply others as well. Depending on the 

available stock, the goods required by warehouses are transported according to a preliminary order. 

Goods are transported daily by lorries and empty cylinders are taken back by return. Attached to 

each and every order, a delivery note is written.  

The notes are not validated immediately because so-called “interim delivery notes” are 

supplied, and it is these notes from which the final ones are recorded by the system. For example, 

the amounts to be transported may change after the completion of the delivery note. As a result, the 

interim delivery note is finalized after transportation has been carried out, by including 

acknowledgment of the modified amounts and transport. A list of the interim delivery notes and 

another list of the finalized delivery notes support controlling of the sales process. 

The information in the two lists, as mentioned before, needs to be recorded chronologically into 

one list, which can help to clarify what is actually available for the users of the system. Otherwise, 

the interim delivery notes may reduce actual stock, and the final stock will appear in the system but 

it will not appear in any sort of summary. The solution to the problem involves giving intermediate 

information to the finance and sales departments for decisions to be made on stock management. 

Proposed problem solution: re-engineering Sales & Distribution services, modeling with UCM 

and UML. Requirements elicitation and specification with UCMs can with ease be explained to and 

used by different stakeholders and end-users, who have been involved in the process.  
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Figure 12 The main processes in the root-UCM of the current system 
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Figure 13 Root map of the Sales & Delivery UCM of the current system. 

UCMs can provide an overview of organizations, with the help of which stakeholders can 

recognize their own role, their work context and the interrelations between several activities. 

Shared features are needed to identify various users and their requirements (both technical and 

organisational) each node during co-operation.  
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Requirements specification of Sales & Distribution services with UCM  

Based on the reports on informal requirements of services, acquired during interviews with the 

employees, we can obtain a UCM of the context view, as shown in Figure 12 and Figure 13 the 

finally of Sales subsystem of the current system services with all their deficiencies. This serves as a 

basis of modelling to create an optimized specification for processes and data structures that are 

part of the Sales & Distribution subsystem. 

UCM capabilities enable early reasoning about the choice of substructures for implementing the 

specifications on the basis of this UCM model. The structural and organizational concepts of the 

Sales & Delivery domain will match the causal relationship concepts of UCM.  

Basic Processes 

As a first step, we represent the two basic processes in UCM. In addition to the UCM diagrams, 

we also get full documentation with the help of UCM-descriptions explaining the main processes, 

that is, purchasing and ordering. Only the rough outlines of these processes are represented: the 

newly revealed requirement elicitation of the processes can be visualized on the same UCM 

diagram as information is gathering, until we can consider it as accomplished and all information is 

at hand for re-engineering. 

In the process of purchasing we distinguish two kinds of consumers, that is, small consumers 

and corporations. Both types of consumers can purchase either directly or by ordering the products 

by phone or fax. Customer service belongs to Sales department, and, within that, to the staff 

member arranging the transaction (Office 1), whose job is taking orders, and serving customers. 

The next step is payment, which belongs to the job of the cashier. After payment, the goods are 

brought out from the store, and then Logistics is responsible for their delivery. The customer 

receives the goods (Receive) and this is the end (END_1) of the process. 

As regards ordering, the orders that have been received during the day are cross-checked at the 

end of each day. The orders are sorted, with the contribution of the manager (Office 2Coordination 

of orders). After this, the goods are transported to the customers, who pay (cash_desk Payment by 

cash, end_2 Payment by money transfer) the bill upon delivery, with the exception of the 

company’s own depository, because transport to the depos is considered as in-firm materials 

handling. 

Production, as its name suggests, deals with producing the goods. Production is always 

controlled according to the orders received. At the same time, it is in continuous contact with the 

Stores (stock registry) and with Sales (stock control). All production processes are dealt with by 

production staff (Office 3). 

Figure 12 represents the main components of the system as the actual places of the above 

activities (Sales, Production, Offices 1 to 3, Depot, Logistics, etc.), while the paths represents the 

revealed main processes. On the left side, the Depositories and the Customers can be seen, who 

may either purchase or order goods. The steps of purchasing and ordering processes are given in 

sub-maps. 

Analysis of processes 
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When analyzing the main components of the processes, we seek answers to the following 

questions: who is interacting with whom, and when is a certain job dealt with at a given location? 

The steps of the processes are represented in the sub-maps.  

 

Figure 14  UCMNav description of responsibilities in the root-UCM  

 

 

Figure 15  UCMNav description of stubs in the root-UCM 

The UCM-descriptions of the processes (in the form of textual documentation) explain the 

details. A major advantage of this is that, together with requirement elicitation, certain constraints 

and attributes can be fixed, rendered to the components and the responsibilities of the system. 
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Figure 16 BUYING sub-map 
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Figure 17 ORDERS sub-map 

UCMNav tools contain features for documenting the informal requirements relating to the 

responsibilities, components, and stubs of sub-maps plug-ins, as shown in Figures 14 and 15. 

Components and responsibilities that conform to the domain of business processes can easily be 

identified and specified in sub-UCM diagrams, then integrated in a global UCM that covers all 

cases.  
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In the process of directly purchase the BUYING in OFFICE_1 we can see at Figure 16, who we 

distinguish old and news consumers in the steps of payment and the CHARGE BUYING sub-map 

process. 

In Figure 13 we can see the bird-eye view of a root-UCM model which is improved with sub-

maps connector stubs for integration of BUYING and ORDERING sub-systems and alternative paths 

discovered by way of iterations. 

The ORDERS sub-UCM contains guarded alternative paths, with input and output conditions 

documented in stub descriptions, as shown in Figures 14 and 15, for example path (Customers, 
Payments by cash, ) and (Customers, Payement by money transfer) when the guarded condition is 
related on payments mod. 

The UCM model can be used either manually or automatically by various methods, depending 

on the tools used and the model goals. We have used a UCM model to construct interaction 

diagrams modeling inter-object relationships. Use case diagrams and sequence diagrams can be 

constructed step by step along UCM paths. To realize use cases and sequence diagrams with UML, 

we applied manual translation. 

Externally visible actions of a component have input and output statements, which can be used 

by the external behaviour of an arbitrary component and can be described by sub-UCM diagrams 

that communicate with the rest of the system and the environment. We can use this to advantage in 

separating the functions of the underlying structure. When this structure is refined, UCM diagrams 

require simple modifications, consisting only of a new binding between the responsibilities and the 

components.  

In contrast, UML interaction diagrams would need to be rebuilt as soon as there is a change in 

the underlying structure, because the functions are tightly bound to the structure, needs several 

iterations and rebuilding of diagrams. UCM capabilities allow early reasoning to choose 

substructures to perform the description. On the basis of this UCM model, use case diagrams and 

sequence diagrams can be constructed step by step along a path.  

Manual transformation of UCM model  

First, we use a root UCM in which stubs are related to convert sub-UCM diagrams into use 

cases and sequences diagrams. In this process, UCM stubs are very useful, because they help 

determining and describing the interrelationships of the use cases “include” and “extend” 

relationships. In this way, the number of iterations can be reduced. 

A part of the Use cases diagram is shown in Figure 18.  

During the preparation, as we realize a certain kind of control of the sequence diagram, possible 

imperfections of the diagram or mistakes in the processes’ order can be identified. This is very 

important, because using the sequence diagram in this way increases the chance of continuing 

without a mistake. With this early discovering of mistakes, only the reconstruction of the diagram 

is needed, leading to a significant time saving. 

The collaboration diagrams express the structural position of the objects participating in the 

given activity, but here a particular marking is needed to describe the temporal order of the 

messages. The preparation of the collaboration diagram is made possible most simply by using the 

sequence diagram and the UCM scenario. 
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Figure 18 Part of Use cases Diagram constructed from UCM path 

Second we realized class diagrams to components, after to model SDs. The necessary 

requirements documentation, containing UCM scenarios, UML sequence diagrams, and UML 

collaboration diagrams can specify the requirements extension.  

UCM startpoints and endpoints are converted to messages, components to instances, 

responsibilities to actions, guarding conditions to conditions, timestamps to timers.  

A basis on this UCM can be constructed UCDs and SDs step by step in a way of paths. These 

SDs show a flattened view of the scenarios, and the hierarchical structure of UCMs with stubs and 

plug-ins disappears. 

We used UCMs to construct manually the UML activity diagrams from Amyot method 

described in (Amyot, 1999), where the elements of state machine are diagrams messages and 

process names generated from UCM path, responsibilities actions and states, conditions as states. 

In this way to verify the completeness of the model there is no need to analyze SDs to obtain their 
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overlapped parts, SDs serve only as intermediate steps that help to abstract from UCMs and follows 

the test events. 

 

 

Figure 19 Part of Sequence Diagram constructed from UCM path 

Modelled in the UML, a UCM model may be incorporated into the rest of a system’s UML 

design documentation, seamlessly linking the documentation for the requirements elicitation part of 

a project to the whole and an be fully integrated with the rest of the design documentation for a 

software system. 

The  modeling process using tools and model transformation: 

• UCM-based model engineering process can use tools such as the UCM Navigator 

(UCMNav) to create, maintain, and transform UCM models. Scenario is a good basis for 

reuse of requirements model for validation by deriving test goals is more realistic (Amyot, 

2004b). 

• Tools for GRL and UCM (OME, 2004), (UCMNav, 2005), (UCMExporter, 2004) are free 

available for obtain UCM and GRL models. UCMExporter is a recent tool that takes the 

resulting XML scenarios as input and converts them to MSCs (Message Sequence Charts – 

able to specify sequence diagrams for use cases scenarios) or to UML 1.5 sequence 

diagrams (in XMI format). OME is a tool for GRL specifications, capable to export models 

into XML format (for integration with UCM, UML)  
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• UCMNav – UCM scenarios and  UCMNav scenario specification converted to XML.  

• UCMExporter supports the conversion of XML to Message Sequence Charts (MSC) – able 

to specify sequence diagrams for use cases scenarios). 

 

FUTURE TRENDS 

UCM and GRL method have previously been used in the design of telecommunication 

infrastructures to provide views of multi-agent systems and complex network systems, our research 

focused on use the URN notations both for health systems engineering (Medve, 2005a-b) and re-

engineering of legacy systems (Molnár, 2005), (Menyhárt, 2005). 

As suggested and demonstrated in (Amyot & Weiss, 2005) URN can be integrated partially or 

entirely into an existing business process modelling approach, without replace current ways of 

creating and analyzing models in order to be useful.  

We are a plan for future research mapping UCM2UML steps for modelling the reengineering 

situations of COTS systems. URN can provide an overview of organizations where stakeholders 

can recognize their own role, their work context, interrelationships between activities and goals. It 

also contributes to better communication in, collaboration with, and participation by other 

stakeholder groups.  
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