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Abstract 

In this deliverable, we present the progress done so far in terms of: 

 The RISCOSS ontologies and its corresponding building approach 

 The modelling language for representing and analysing the diverse risk implications over 

the OSS-based ecosystems. 

 The methodology for modelling and reasoning about OSS ecosystems. 

This deliverable is based on D1.1 and details the progress done with respect to the items 

above, and mainly focus on the corresponding enhancement/shaping actions. 
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1 Introduction 

One of the stated objectives of the RISCOSS project is to provide a comprehensive 

representation of the elements of an OSS-based ecosystem and analysis techniques to 

discover relevant risks and costs of such an ecosystem. Therefore, the core actions are to 

formulate: 

 An ontology for the representation of all elements that may appear in an OSS-based 

ecosystem adoption risks and costs and the relationships among them. 

 A modelling language that helps to represent and analyse diverse synergistic and 

conflicting interests and decision-making of multiple stakeholders involved in the OSS-

based ecosystem.  

 A methodology for modelling and reasoning about OSS-based ecosystems. 

To this end, in this deliverable we show the current state of these three actions that have been 

enhanced/amended from Month 6 (D1.1) to Month 12. 

1.1 Motivation 

During the formulation of the proposal, we stated the need of having an ontology as a basis for 

the RISCOSS platform. In this deliverable, we further explain the most relevant decisions, 

actions and enhancements taken regarding the strategy devised to formulate the ontology, the 

modelling language and its associated methodology to cover the expectations of the RISCOSS 

project and its intended platform.  

1.2 Glossary of terms 

Table 1: List of terms  

Term Description 

OFLOSSC 

Existing ontology denoted “Ontology about Free/Libre Open source 
Software Communities”. It conciliates the OSDO and Dhruv ontologies 
(see D1.1) and is used as a basis for the construction/elaboration of the 
OSS RISCOSS Ontologies. 
 

OSS 
Open Source Software 
 

OSS Adoption 
 
To use OSS components from an OSS community 
 

 
OSS Ecosystem 
/OSS-based 
Ecosystem 

 
It refers to the OSS community, users and adopter companies involved 
and having an interest in the OSS project. 
 

 
OSS RICOSS 
Ontologies 

 
Refers to the set of ontologies that define the knowledge stored in the 
RISCOSS platform. It is composed of: OSS Ecosystem ontology, OSS 
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Term Description 

Risk ontology and OSS Business ontology. 
 

OWL 
 
Web Ontology Language 
 

PoC 
Proof of Concept 
 

SLR 
 
Systematic Literature Review 
 

 
UFO 

Unified Foundational Ontology 

1.3 Intended audience 

The content of this document is of special interest for the RISCOSS consortium, because the 

RISCOSS ontologies, the modelling language and its associated methodology play a crucial 

role for nearly all RISCOSS activities. We also plan to disseminate parts of this work to the 

research community, especially the strategic patterns produced and the i* language modelling 

approach used to represent OSS-Based Ecosystems.  

1.4 Scope 

This deliverable will continue evolving as the project activities progress and more consolidated 

versions of the ontologies, patterns and modelling approaches are in place. Here, we detail the 

extensions and shaping done to the ontological strategies defined in D1.1 as well as the 

modelling approaches and the associated methodology. We also relate the status of the 

RISCOSS ontologies that have led to the implementation of the first proof of concept of the 

RISCOSS platform.  

1.5 Relation to other deliverables 

This deliverable is an enhanced version of D1.1 and is greatly related to other deliverables of 

the project.  

Some preliminary deliverables related to this one are: D2.1 where some preliminary concept for 

risk analysis and mitigation and techniques are described, and D3.1 where business models 

concepts are defined and D5.1 that reports the initial analysis and modelling of the use cases of 

the project. 

Other contemporary deliverables related to D1.2 are: D2.2 where the current status of the Risk 

Ontology is detailed; D3.2 that details the status of the Business Ontology, and D1.5 that states 

the requirements for the RISCOSS platform based on the relevant concepts for the RISCOSS 

project, stated in the RISCOSS ontologies. 
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1.6 Document structure 

This deliverable is organized as follows: Section 2 relates the improvements/amendments done 

with respect to the ontological strategy and ontology building process presented in D1.1; and 

describes the current status of the RISCOSS ontologies. Section 3 further describes the status 

of the OSS Ecosystem ontology as it was fully elaborated by WP1 (details of the other 

RISCOSS ontologies -i.e., OSS Risk and OSS Business ontologies- are in deliverables D2.2 

and D3.2 respectively). Section 4 details the catalogue of patterns that defines the OSS 

Ecosystem ontology and its business relationships.  Section 5 focus on detailing the progress 

with respect to the modelling language used as a basis for the RISCOSS project (i* modelling 

language) and describes further extensions to the i* language. Section 6 details the 

methodology followed to elaborate the OSS-based ecosystems and relate some future work. 

Finally, the Conclusions Section summarizes the most relevant progress related and described 

in this deliverable. 
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2 RISCOSS Ontologies 

As stated in D1.1, ontologies in the RISCOSS project are intended to define the structure of a 

repository of knowledge regarding OSS adoption risks ant their potential effects on the 

ecosystems. Such knowledge base will be the foundation for applying the whole RISCOSS 

machinery of methods and applications for supporting description, analysis and decision making 

related to OSS business ecosystems.  

The iterative elaboration of the RISCOSS ontologies from Month 6 (reported in D1.1) to Month 

12 has led to significant improvements and adjustments, mainly in the following areas:   

a) RISCOSS ontological strategy 

b) RISCOSS ontology building process 

c) Development of the RISCOSS ontologies 

In this section, we detail the most relevant adjustment and improvements done in these three 

areas and provide the corresponding justification and rationale.   

2.1 Adjustments/Improvements in the RISCOSS ontological strategy 

As stated in the deliverable D1.1, the intended strategy to define the RISCOSS ontologies is 

mainly based on the reuse of existing domain ontologies and their extension/shape based on 

the case studies from the project that help to define case specific ontologies.  We base on the 

separation of concerns principle in order to foster extensibility and reusability of ontologies. 

Thus, it was classified in three different levels:  

 At the middle level, there are the RISCOSS ontologies that represent the three basic 

domains covered by the RISCOSS project: OSS Ecosystem ontology, OSS Risk 

Management ontology, and OSS Business Models ontology.  The OSS Ecosystem 

ontology is the core of the RISCOSS domain ontologies as it is aimed to provide the 

terms related to OSS that must be related to specific risks and business models.  

 At the bottom level, there are the RISCOSS case specific ontologies that refer to 

specializations of the RISCOSS ontologies to each use case approached by the project. 

In this way, the case specific ontologies were conceived as a way not only to reason 

about the specific information from each use case but also to enhance the RISCOSS 

ontologies by extracting new concepts from the cases or extending or shaping existing 

concepts.   

 At the upper level, in the deliverable D1.1 we proposed the use of the Unified 

Foundational Ontology (UFO) [Guizzardi+10] for aligning the RISCOSS ontologies 

concepts to those of the modelling language to be used (i* language). However, our 

iterative progress from Month 6 to Month 12 led us to decide the use of an ad-hoc data 
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model1 created for the project, which takes ideas from UFO. Such a decision was 

reached and agreed by the scientific work packages WP1, WP2, WP3 and WP4 

(Architecture and Integration) as we needed a more pragmatic approach to integrate the 

models and techniques proposed and enclosed in the ontologies for  the development of 

the RISCOSS platform. Of course, from the scientific perspective, the use of a 

foundational ontology as UFO is still of interest; actually, in D2.2 it can be observed that 

the OSS Risk Ontology has been designed in a way to be related to UFO constructors. 

Moreover, the UPC team is collaborating with the creators of the UFO ontology, at 

University of Vitória, Brasil, in defining the language i* used in the project in terms of 

UFO. 

An overview of the new strategy regarding the RISCOSS ontologies is depicted in Figure 1.  

 
Figure 1. RISCOSS Ontological Strategy 

                                                

 
1 The data model can be consulted at Annex A 
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2.2 Adjustments/Improvements in the RISCOSS ontological building 

process 

The ontology building process defined in D1.1 is based on the Methontology approach 

[Fernandez+97]. However, some adjustments have been done as our approach was aimed to 

reuse existing ontologies instead of just develop them from the scratch as Methontology 

suggests, therefore some of the suggested activities were adjusted as detailed in D1.1.  

Figure 2 illustrates the planned activities and some adjustments done at Month 12. 

 

 
Figure 2. RISCOSS Ontology Building Process at Month 12. 

Based on the planning described in D1.1, the ontology building process has progressed as 

expected. In this section, we explain the most relevant changes/actions as follows: 

 Decisions and amendments to the plan described in D1.1  

 Progress in the following activities (that were the ones expected for Month 12): 

o Acquiring knowledge,  

o Documenting 

o Evaluating 

2.2.1 Decisions and amendments to the plan described in D1.1  

In line with stages planned in D1.1, we have just amended the planning of the Integration 

activity as it was aimed to use UFO as a way to integrate the diverse visions of the RISCOSS 

ontologies. However, as explained above, we decided to use an ad-hoc Data Model instead of 

UFO, therefore we have amended such planning accordingly.   

At the state of the work, we have defined a middle abstraction level represented by means of 

the ad-hoc Data Model, which is conceptually aligned with the RISCOSS ontologies and allows 

integration with the operative data model. 

Furthermore, given the expected use of the ontologies in the RISCOSS platform, we have 

decided their level of formalization and implementation. Due to the relevance of the OSS Risk 

ontology for enabling the reasoning on RISCOSS platform, this part of the RISCOSS ontology 
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has been formalized and implemented in OWL using Protégé 4 (see details in D2.2). The OSS 

Ecosystem and the OSS Business ontologies have been represented mainly by using tables to 

capture concepts and their relations. In addition, the OSS Ecosystem ontology has led to the 

definition of patterns that further document relations (see Section 3). 

2.2.2 Progress of the Activities Expected by Month 12 

2.2.2.1 Acquiring knowledge 

Following the approach described in the previous version of this deliverable, the process of 

acquiring knowledge for ontology building was devised by each involved work package (i.e., 

WP1, WP2 and WP3) in an independent but coordinated way. WP1 was mainly focused on the 

elaboration of the OSS Ecosystem ontology while the elaboration of the OSS Risk ontology and 

OSS Business ontology were mainly approached by WP2 and WP3, respectively.  

It is important to emphasize that, as expected, the elaboration and further analysis of the case 

studies of the project has been a vital part in the overall ontology construction process. It helps 

to ensure that the risks and business concepts being considered in the RISCOSS ontologies are 

relevant terms in the specific use cases approached by the project.  

Specific details of the progress on the RISCOSS ontologies are described in Section 2.3 

2.2.2.2 Documentation  

Each WP in charge of elaborating the RISCOSS ontologies has documented the ontologies at 

their own convenience, but keeping in mind a close communication and compatibility among the 

different ontologies produced by other WPs. The way of enabling such a close integration has 

been: 

 The definition of the Data Model (see Annex A) that helps to synchronize the different 

visions of the different ontologies that conform the RISCOSS ontologies.  

 Weekly meetings to agree and communicate relevant decisions 

 To keep the information available and updated in the project internal wiki  

2.2.2.3 Evaluation 

As part of the general evaluation plan of the RISCOSS project, some indicators were 

established to ensure the smooth progress and success of the project. At Month 12, it was 

expected to apply some metrics to obtain some of the expected indicators that would lead us to 

take corrective actions (if necessary). D2.2 related some of the expected measures that will be 

obtained by means of the PoC. Therefore, its results will be obtained soon as the PoC runs its 

implementation. 

2.3 Development of the RISCOSS Ontologies - Current Status 

The RISCOSS goal is to develop advanced tools and methods to offer community-based and 

industry-supported risk management in Open Source Software (OSS) ecosystems. To do so, 

we consider ontologies as a crucial instrument for nearly all activities performed within the 

RISCOSS platform. They are aimed to enable the  RISCOSS platform to describe, analyze and 
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understand the potential risks on OSS adoption; and therefore are the basis for supporting 

decision making in OSS business ecosystems and the statement and evolution of the 

knowledge base. The ontological strategy and the ontology building processes described in the 

previous section were devised to conceive the ontologies that enable the RISCOSS platform to 

do so. As a result, the OSS RISCOSS Ontologies are devised as composed by: OSS 

Ecosystem ontology, OSS Risk ontology, and OSS Business ontology (see Figure 3). 

 
Figure 3. RISCOSS Ontology 

As depicted in Figure 3, the elaboration of the RISCOSS ontologies is based on the definition of 

Existing Domain Independent ontologies and RISCOSS Case Specific ontologies. Based on the 

area of expertise on the scientific work packages, WP1 is in charge or defining the OSS 
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be added to the ontologies.  
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RISCOSS Case Specific Ontologies were progressing as well, having as a result a more 

consolidated version of the RISCOSS Ontologies. This deliverable focus on reporting general 

advances regarding the ontologies, but specific details of such progresses and the activities 

done to reach such progress are reported in: D2.2 (WP2- OSS Risk Ontology), D3.2 (WP3- 

OSS Business Ontology) and Section 3 of this deliverable reports the progress and status of the 

OSS Ecosystem Ontology (as it is a direct task of WP1). 
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3 OSS Ecosystem Ontology 

D1.1 reports the first version of the RISCOSS OSS Ecosystem ontology. It contained the 

elements inherited from the existing OFLOSSC ontology (that was identified by an extensive 

SLR) and was iteratively elaborated from Month 6 to Month 12 based on the analysis and 

modelling of the use cases of the project.  

After choosing OFLOSSC as departing ontology, we further investigate the elements and 

definitions of the OFLOSSC, as described in Section 3.1. 

Our progress in the area led us to realize that the OFLOSSC Ontology just covered concepts 

related to OSS Communities. However, the OSS Business ecosystem includes not just the OSS 

Community but also the Adopter Company. As a result, we needed to complete such ontology 

with the concepts from the OSS Adopter organization from the business point of view. To do so, 

we performed a thorough analysis of the activities and resources that an adopter organization 

performs when participating in an OSS-based ecosystem, as stated in Section 3.2.  Such 

analysis led us to define a catalogue of patterns that help us to represent the diverse 

relationships that an adopter company could face when belonging to an OSS Ecosystem. 

Section 4 provides a further explanation of such strategies and their representation through 

goal-models. 

Figure 4 shows the composing elements of the OSS Ecosystem ontology. The following 

sections detail its current state. 

 
Figure 4. Elements of the OSS ecosystem ontology 

3.1 OFLOSSC Ontology for RISCOSS 

One of the primary issues detected in our analysis of the OFLOSSC ontology was that its 

description was quite incomplete. See Table B1 and Table B2 from Annex B for consulting the 

original definitions and properties of the OFLOSSC ontology. In order to gather such elements, 

we consulted papers, websites related with the project that conceived OFLOSSC, but we just 

succeeded to find the information stated in these tables. In order to enhance and complete the 

ontology, we elaborate some definitions that have been iteratively confirmed as we have the 

OFLOSSC OSS Business 
Adoption Patterns

OSS Ecosystem Ontology

OSS Community OSS Adopter organization
(from a business point of view)
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need of using the terms in our case studies (see Annex B, Table B3 for consulting the 

elaborated definitions of the terms). In addition, in Table B3, we have also stated some potential 

relations between the OFLOSSC ontology that represents OSS community activities and the 

OSS adopter ontology (see Section 3.2) representing the business perspective of an adopter 

organization.    

3.2 Ontology for OSS Adopter Organizations from a Business Point of 

View 

As stated above, in order to define the OSS Ecosystem, the OFLOSSC ontology did not provide 

elements that helped to define the OSS Adopter and its business perspectives. Therefore, we 

performed a conscious analysis of the activities and resources that an Adopter should face from 

a business point of view. The tables below provide the results from such analysis and the 

resulting activities and resources. Section 4 details by means of business patterns, the 

relationship among the OSS Adopter activities/resources and those from the OSS Community 

depending on the business adoption strategy followed. Annex B provides details of how some of 

these new activities/resources are being linked to the OFLOSSC departing ontology. 

3.2.1 OSS adopter activities 

Table 2. OSS Adopter- Software Development Activities 

Software Development 
Activities Identifier Definition 

Selection Act-SEL 
It embraces all the activities related to get the 
component, decomposed into 3 subactivities. 

1 Identify Act-IDENT 

It is aimed to locate one or more candidate components 
that may cover the system requirements (while avoiding 
non-relevant components) and to acquire information 
that makes their evaluation and comparison feasible. 

2 Evaluate Act-EVAL 

This activity’s aim is to assess to what extent the 
candidate component(s) covers/cover the system 
requirements 

3 Choose Act-CHO 

This refers to the comparison of the candidate 
components to choose the one(s) that best fits/fit the 
stated requirements. 

Deploy Act-DEP 
Entails the activity of deployment of an OSS in an 
organization 

Develop Act-DEV 
It refers to the activity of developing (coding) an OSS 
component 

Integrate Act-INT 

Involves including OSS components into other software 
products or systems. It may involve modifying, 
extending, or wrapping the OSS components. 

Test Act-TEST It refers to the activity of testing an OSS component 

1 Test Component Act-TEST-Comp It refers to the activity of testing an OSS component 

2 Test Product Act-TEST-Prod 
It refers to the activity of testing a product that 
integrates an OSS component 
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Software Development 
Activities Identifier Definition 

Maintain Act-MAINT 
It refers to all types of maintenance activities: add 
functionality, repair bugs, improve 

1 MaintainComponent Act-MAINT-Comp It refers to the activity of maintaining an OSS component 

2 MaintainProduct Act-MAINT-Prod It refers to the activity of maintaining a software product 

Monitor 
 

It refers to the activity of monitoring OSS communities 
related things (see D3.2) 

 

Table 3. OSS Adopter- Community Oriented Activities 

Community Oriented 
Activities Identifier Definition 

Create OSS community Act-NewCOMM It refers to the activity of creating a n OSS community 

Decide OSS Act-DECIDE 
It refers to the activity of deciding the roadmap of an 
OSS component  

1 

Decide OSS 
Roadmap 

Act-DECIDE-
Roadmap 

It refers to the activity of deciding the roadmap of an 
OSS component. It includes planning of releases. 

2 

Decide OSS 
Acceptance Act-DECIDE-Acc 

It refers to the activity of accepting a contributor in the 
OSS Community 

3 Decide OSS Wishlist 
Act-DECIDE-
Wishlist 

It refers to the activity of deciding the desired features 
for an adopted OSS component evolution 

Release OSS 
component Act-RELEASE It refers to the activity of releasing an OSS component 

 

Table 4. OSS Adopter- Communication Activities 

Communication 
Activities Identifier Definition 

Send patches Act-RepPATCH 
It refers to the activity of contributing patches to an OSS 
project 

Develop patches Act-PATCH 
It refers to the activity of developing patches to 
contribute back to an OSS project 

Accept patches Act-AccPATCH 
It refers to the activity of accepting patches to become 
part of OSS Components 

Report bug Act-RepBUG It refers to the activity of reporting bugs 

Support 
  

1 

Organize supporting 
activities Act-OrgSUPP It refers to organize activities for the OSS Community 

2 

Give support to 
activities Act-SUPP 

It refers to any kind of support given to the OSS 
community (except bug reports and patches; e.g. 
sponsoring events) 
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Table 5. OSS Adopter- Personnel Activities 

Personnel Activities Identifier Definition 

Acquire technical skills Act-ACQ-Tech 
Acquire the necessary knowledge about an OSS 
component to be able to master its technology 

Acquire management 
skills Act-ACQ-Man 

Acquire the necessary knowledge about managing an 
OSS community 

Learning Act-LEARN 
Acquire the necessary knowledge about an OSS 
component to be able to operate it (as final user) 

Acquire legal skills Act-ACQ-Leg Acquire legal skills about OSS licenses 

3.2.2 OSS resources 

Table 6. OSS Adopter -Resources 

Resources Identifier Definition 

Documentation Res-DOCUM It refers to the existing documentation 

 

Technical 
Documentation 

Res-Tech-
DOCUM It refers to technical documentation 

 

User Documentation 
Res-User-
DOCUM It refers to final user documentation (e.g., tutorials) 

Software component 
+ Documentation 

Res-OSS-
Comp-with-
Docum OSS Comp + user documentation + technical documentation 

Patch Res-PATCH 
Report of a patch (it can correspond to the repairing of a bug or 
a new feature for the OSS component) 

Bug Res-BUG 

It includes not just bugs but also posts etc., as they will appear 
in the same places in the model for a particular OSS business 
strategy. Anyhow, we are still looking up for a better term that 
generalizes bug, post, etc. 

New Feature 
Res-
NEWFEATURE It refers to a report of desired feature(s) for an OSS Component 

Roadmap 
Res-
ROADMAP 

It refers to the statement of the strategy that the Adopter 
organization expect with respect to the OSS. 

Service Res-SERVICE In case that the company delivers a service to its customers 

Sw Product 
Res-
PRODUCT In case that the company delivers a product to its customers 
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4 A Catalogue of Patterns for OSS Business Strategies 

As stated above, for defining the OSS Ecosystem ontology we have developed a catalogue of 

patterns for the different OSS business strategies (proposed in D3.1) that and OSS Adopter 

could face. Each pattern focuses on the portion of the OSS ecosystem that is influenced by its 

corresponding OSS strategy. 

The strategies identified in D3.1 are: OSS integration, OSS initiative, OSS takeover, OSS fork, 

OSS acquisition, OSS release and OSS services. The catalogue includes patterns for all of 

them except for OSS services. The reason is that the OSS services strategy does not 

necessarily require neither active involvement in an OSS community nor OSS development 

activities. Furthermore, the OSS services strategy can be used in combination with any other 

one and then the pattern of the combined strategy should be applied. The identified strategies 

are being reconsidered as explained in D3.2. In particular, the addition of strategies for OSS in-

house production and OSS as infrastructure and the elimination of the OSS release strategy are 

being evaluated. The present catalogue is aligned with the strategies initially identified in D3.1. 

Nevertheless, its evolution will be determined by the result of the mentioned evaluation. 

The catalogue of patterns has been developed using i*. i* [Yu95] is an intentional actor-oriented 

modelling and analysis framework, which supports representing and analysing synergistic and 

conflicting stakeholder interests and decision-making within and across organizational settings. 

The i* framework and its general application to RISCOSS is described in Section 3.1 of D1.1. In 

this section we use the i* framework to develop a catalogue of patterns for OSS business 

strategies.  

The following subsections describe the overall analysis and the proposed patterns. Each 

subsection from 3.2 to 3.7 describes a single pattern in a self-contained way. 

4.1 Overall analysis 

The main actors that form an OSS ecosystem are: (1) the company that adopts the OSS and (2) 

the OSS community of the adopted software. The activities performed and the resources 

produced by each of these actors vary significantly depending on the OSS business strategy 

giving raise to different ecosystem patterns.  

Hence, to give a general overview of the patterns we provide an overall analysis that takes as 

departing point the activities and resources defined in Section 2 and shows which actor (or 

actors) perform each activity or produce each resource depending on the OSS business 

strategy. This is described in Table 7. Each row corresponds to an activity/resource and each 

column corresponds to a particular business strategy. The table provides the mapping of 

activities/resources to its corresponding actors depending on the OSS business strategy.  

As mentioned above, for most strategies the main actors involved are the company and the 

OSS community (referred to as Company and OSS Com in Table 7, respectively). In the case of 

the fork strategy, since it consists on creating an OSS community by producing an own 

independent version of a software that is available from an existing OSS community, the OSS 
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ecosystem includes an additional actor corresponding to the existing OSS community (called 

Old OSS Com in Table 7). 

 

 

Table 7: Mapping activities and resources onto companies and communities in OSS business strategies 

 Integration Initiative Takeover Fork Acquisition Release 

Act-SEL Company  Company Company Company  

Act-DEP Company Company Company Company Company Company 

Act-DEV OSS Com Company OSS Com Old OSS 
Com 

OSS Com  

Act-INT Company Company Company Company Company Company 

Act-TEST      Company 

Act-TEST-
Comp 

OSS Com OSS Com OSS Com OSS Com OSS Com  

Act-TEST-Prod Company Company Company Company Company  

Act-MAINT-
Comp 

OSS Com OSS Com OSS Com OSS Com OSS Com  

Act-MAINT-
Prod 

Company Company Company Company Company Company 

Act-NewCOMM  Company  Company   

Act-DECIDE-
Roadmap 

OSS Com OSS Com Company OSS Com OSS Com  

Act-DECIDE-
Acc 

OSS Com OSS Com Company OSS Com OSS Com  

Act-DECIDE-
Wishlist 

Company Company1  Company   

Act-RELEASE OSS Com Company 

OSS Com 

OSS Com Old OSS 
Com  
OSS Com 

OSS Com Company 

Act-
RepPATCH 

Company Company Company Company   

Act-PATCH Company Company Company Company   

Act-RepBUG Company Company Company Company   

Act-SUPP Company Company Company Company   

Act-ACQ-Tech Company Company Company Company Company Company 

Act-ACQ-Man Company Company Company Company   
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 Integration Initiative Takeover Fork Acquisition Release 

Act-LEARN Company  Company Company Company  

Res-OSS-
Comp 

OSS Com Company 

OSS Com 

OSS Com Old OSS 
Com  
OSS Com 

OSS Com Company 

Res-Tech-
DOCUM 

OSS Com Company 

OSS Com 

OSS Com Old OSS 
Com  
OSS Com 

OSS Com Company 

Res-User-
DOCUM 

OSS Com Company 

OSS Com 

OSS Com Old OSS 
Com  
OSS Com 

OSS Com Company 

Res-PATCH Company Company Company Company   

Res-BUG Company 

OSS Com 

Company 

OSS Com 

Company 

OSS Com 

Company 

OSS Com 

OSS Com  

Res-
NEWFEATURE 

Company 

OSS Com 

Company1 

OSS Com 

OSS Com Company 

OSS Com 

OSS Com  

Res-
ROADMAP 

OSS Com Company2 

OSSCom1 

Company OSS Com OSS Com  

1Only in those initiative strategies in which control is left to the OSS community 
2Only in those initiative strategies in which control is exercised by the company 

Since the purpose of the following patterns is to serve as a basis for reasoning about the risks 

the company might have when adopting OSS software, the focus of the i* patterns is more on 

the company actor side than on the OSS community actor side. The patterns represent in detail 

the strategic rational model of the company actor and the dependencies that exist between the 

company actor and the OSS community actor. By contrast, the OSS community strategic 

rational model is not intended to be exhaustive. It only includes the elements needed to 

represent the dependencies existing between the company and the OSS community. 

The strategic rational models of the company actor provided by the different patterns present 

the intentional elements of the company that are determined by its OSS adoption strategy. 

Therefore, each pattern focuses on the portion of the company strategic rational model that is 

influenced by its corresponding OSS strategy and does not include the general set of business 

goals considered by the company. Nevertheless, these intentional elements are certainly related 

to the more general business goals of the company since they may contribute to their 

attainment.  

4.2 OSS Integration business strategy 

The OSS integration business strategy requires sharing and co-creation of OSS between the 

company and the OSS community (see D3.1, Section 4). This collaboration means a give and 

take to the benefit of all involved parties. For instance, the company might use existing open 
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source software or components that have been developed by the community, and repay in 

terms of bug reports, patches, etc. 

Figure 5 depicts the i* model for the integration strategy. In the following we describe its main 

elements. 

The company strategic rational model includes two root elements: the task Integrate OSS 

Component and the goal OSS Community Contributed. 

The task Integrate OSS Component is composed primarily by all the activities that the company 

performs to select and use the OSS component and test and maintain the software product 

where the component is used. They are: Act-SEL, Act-DEP or Act-INT, Act-TEST-Prod and Act-

MAINT-Prod. The company needs the OSS component and its documentation for these 

activities and depends on the OSS community to obtain it as shown by the dependency with 

dependum Res-OSS-Comp-with-Docum. Additionally, good technical skills are required as 

represented by the softgoal Technical Quality. Activities Act-ACQ-Tech and Act-LEARN 

contribute to achieve this kind of skills. 

The goal OSS Community Contributed groups all the activities that the company develops as 

part of its co-creation and collaboration with the community. These activities may be reporting 

bugs, developing and reporting patches or other forms of support such as sponsoring events. 

They are: Act-RepBUG, Act-PATCH, Act-RepPATCH and Act-SUPP. There are some 

dependencies relating the bug and patch activities with the maintenance of the component in 

charge of the OSS community (Act-MAINT-Comp) and the goal Supporting Activities Held of the 

community depends on the company activity Act-SUPP. These dependencies reflect the 

collaboration between the community and the company. To be accepted by the community as 

contributor is required to have the possibility to collaborate as shown by the dependency with 

dependum Acceptance as Contributor. For an advantageous co-creation the contribution must 

be aligned to the OSS community culture, this is represented by the softgoal According to OSS 

Community Practices. The activity Act-ACQ-Man that depends on the community to obtain the 

relevant knowledge contributes to it. 

A feature of the integration strategy is that the company relies partly on the successive releases 

of the adopted OSS component produced by the community for the maintenance of the product. 

The company expects to influence the community roadmap as part of the give and take that 

characterizes this strategy. The softgoal OSS Comp Evolves towards Desired Features under 

the maintenance activity shows this dependency with respect to the roadmap decided by the 

community. The company should define its expectations for the evolution of the OSS 

component as illustrated by its activity Act-DECIDE-Wishlist. The community may eventually 

take this whishlist to decide its roadmap as represented by the dependency with dependum 

Res-NEWFEATURE. The maintenance activity of the company also depends on the Quality of 

the Evolved OSS Component provided by the OSS community. 
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Figure 5: i* model for the OSS integration business strategy 

4.3 OSS Initiative business strategy 

The OSS initiative business strategy requires to initiate an OSS project and to establish a 

community and business ecosystem around it (see D3.1, Section 4). Control can be left to the 

community or exercised by the company. Therefore we have two patterns for the initiative 

strategy: a pattern for the case of leaving control to the community and another one for the case 

in which the company exercises control. 

In case of leaving control to the community, once the community has been created, the 

company behaviour is similar to that of the integration strategy. For instance, the company may 

use the new releases of the component developed by the community, and repay in terms of bug 

reports, patches, etc. Figure 6 illustrates the i* model for this case and we describe its main 

elements in the following paragraphs. 

The company strategic rational model includes two root elements: the task Perform OSS 

Initiative Leaving Control to the Community and the goal OSS Community Contributed. 

The root task Perform OSS Initiative Leaving Control to the Community is composed by the 

activities of building the initial OSS component, releasing it and establishing the OSS 

community around it (Act-DEV, Act-RELEASE and Act-New-COMM, respectively). Community 

managerial skills are required to create the community as represented by the task Act-ACQ-

Man. Furthermore, the root task also includes the activities of deploying the component or 

integrating it in a software product and testing and maintaining the product (Act-DEP or Act-INT, 

Act-TEST-Prod and Act-MAINT-Prod). Good technical skills are required as represented by the 
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softgoal Technical Quality. Activity Act-ACQ-Tech contributes to achieve this. Since the 

company leaves control to the community, the company depends on the successive releases of 

the OSS component and their documentation (dependency with dependum Res-OSS-Comp-

with-Docum) to ease the maintenance of the product.  

The goal OSS Community Contributed groups all the activities that the company develops as 

part of its co-creation and collaboration with the community. These activities may be reporting 

bugs, developing and reporting patches or other forms of support such as sponsoring events. 

They are: Act-RepBUG, Act-PATCH, Act-RepPATCH and Act-SUPP. There are some 

dependencies relating the bug and patch activities with the maintenance of the component in 

charge of the OSS community (Act-MAINT-Comp) and the goal Supporting Activities Held of the 

community depends on the company activity Act-SUPP. These dependencies reflect the 

collaboration between the community and the company. Since the company has created the 

new community, it does not need to be accepted as contributor, but for an advantageous co-

creation the contribution must be aligned to the OSS community culture, as represented by the 

softgoal According to OSS Community Practices.  

Since the company leaves control to the community, it is the community actor who decides the 

roadmap of the OSS component. Then the company depends on this roadmap for easing the 

maintenance activity. The softgoal OSS Comp Evolves towards Desired Features under the 

maintenance activity shows this dependency. The company expects to influence the community 

roadmap as a result of its contributions to the community. The company expectations for the 

evolution of the OSS component are the result of the activity Act-DECIDE-Wishlist. The 

community may eventually take this whishlist to decide its roadmap as represented by the 

dependency with dependum Res-NEWFEATURE. The maintenance activity of the company 

also depends on the Quality of the Evolved OSS Component provided by the OSS community. 
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Figure 6: i* model for the OSS initiative business strategy leaving control to the community 

The second initiative pattern arises for those cases in which the company exercises control over 

the community once it has been created. The main difference with respect to the previous 

pattern is that the strategic rational model of the company includes the task Manage OSS 

Community and its decomposition. Figure 7 illustrates this pattern and we describe its main 

elements in the following paragraphs. 

The company strategic rational model includes two root elements: the task Perform OSS 

Initiative Exercising Control and the goal OSS Community Contributed. 

The root task Perform OSS Initiative Exercising Control is composed by the activities of building 

the initial OSS component, releasing it, establishing the OSS community around it and 

managing the community (Act-DEV, Act-RELEASE, Act-New-COMM and Manage OSS 

Community, respectively). Community managerial skills are required both to create and manage 

the community as represented by the task Act-ACQ-Man. To manage the community implies to 

take decisions such as those related to the roadmap and the acceptance of contributors (Act-

DECIDE-Roadmap and Act-DECIDE-Acc). For this management to be effective it is required 

that the community accepts it, as represented by the dependency with dependum Company 

Management Accepted. Additionally, the root task also includes the activities of deploying the 

component or integrating it in a software product and testing and maintaining that product (Act-

DEP or Act-INT, Act-TEST-Prod and Act-MAINT-Prod). Good technical skills are required as 

represented by the softgoal Technical Quality. Activity Act-ACQ-Tech contributes to achieve 
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this. The company uses the successive releases of the OSS component and their 

documentation (dependency with dependum Res-OSS-Comp-with-Docum) for the maintenance 

of the product. The management exercised by the company contributes to the softgoal OSS 

Comp Evolves towards Desired Features under the maintenance activity. The maintenance 

activity of the company also depends on the Quality of the Evolved OSS Component provided 

by the OSS community. 

The goal OSS Community Contributed groups all the activities that the company develops as 

part of its co-creation and collaboration with the community. These activities may be reporting 

bugs, developing and reporting patches or other forms of support such as sponsoring events. 

They are: Act-RepBUG, Act-PATCH, Act-RepPATCH and Act-SUPP. There are some 

dependencies relating the bug and patch activities with the maintenance of the component done 

by the OSS community (Act-MAINT-Comp) and the goal Supporting Activities Held of the 

community has a dependency on the company activity Act-SUPP. These dependencies reflect 

the collaboration between the community and the company. Since the company manages the 

community, it does not need to be accepted as contributor, but for an advantageous co-creation 

the contribution must be aligned to the OSS community culture, as represented by the softgoal 

According to OSS Community Practices.  

 
Figure 7: i* model for the OSS initiative business strategy exercising control 

4.4 OSS Takeover business strategy 

The OSS takeover business strategy means to take over an existing project/community and to 

control and steer the development (see D3.1, Section 4). Hence this strategy has some 

similarities with the initiative strategy when the company exercises control. The main difference 
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is that, in the takeover case, the OSS community already existed and it is not created by the 

company. 

Figure 8 depicts the i* model for the takeover strategy. In the following we describe its main 

elements. 

The company strategic rational model includes two root elements: the task Takeover OSS 

Community and the goal OSS Community Contributed. 

The root task Takeover OSS Community is composed primarily by all the activities that the 

company performs to select and use the OSS component, test and maintain the OSS product 

where it is used and controlling the community (Act-SEL, Act-DEP or Act-INT, Act-TEST-Prod 

and Act-MAINT-Prod and Manage OSS Community). Good technical skills are required as 

represented by the softgoal Technical Quality. Activity Act-ACQ-Tech contributes to achieve 

this. The company needs the OSS component and its documentation for many of those 

activities and depends on the releases performed by the OSS community to obtain it as shown 

by the dependency with dependum Res-OSS-Comp-with-Docum. The company tries to manage 

the community. This management implies to take decisions such as those related to the 

roadmap and the acceptance of contributors (Act-DECIDE-Roadmap and Act-DECIDE-Acc). 

For this management to be possible, it is required that the community accepts it, as represented 

by the dependency with dependum Company Management Accepted. Community managerial 

skills are required as represented by the task Act-ACQ-Man. The management exercised by the 

company contributes to the softgoal OSS Comp Evolves towards Desired Features under the 

maintenance activity. The maintenance activity of the company also depends on the Quality of 

the Evolved OSS Component provided by the OSS community. 

The goal OSS Community Contributed groups all the activities that the company develops to 

contribute to the community. These activities may be reporting bugs, developing and reporting 

patches or other forms of support such as sponsoring events. They are: Act-RepBUG, Act-

PATCH, Act-RepPATCH and Act-SUPP. There are some dependencies relating the bug and 

patch activities with the maintenance of the component done by the OSS community (Act-

MAINT-Comp) and the goal Supporting Activities Held of the community depends on the 

company activity Act-SUPP. Since the company manages the community, it does not need to 

be accepted as contributor but, for an advantageous co-creation, the contribution must be 

aligned to the OSS community culture. This is represented by the softgoal According to OSS 

Community Practices.  
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Figure 8: i* model for the OSS takeover business strategy 

4.5 OSS Fork business strategy 

The OSS fork business strategy means to create an own independent version of the software 

that is available from an OSS project or community (see D3.1, Section 4). This strategy implies 

that the company has to invest its effort creating a new community and leaving the control to it. 

Once the community is created, the company behaviour is similar to that of the integration 

strategy. For instance, the company might use open source software or components that have 

been developed by the new community, and repay in terms of bug reports, patches, etc. 

Figure 9 depicts the i* model for the fork strategy. In the following we describe its main 

elements. 

The OSS ecosystem of the fork strategy includes two OSS community actors: (1) one 

corresponding to the existing community that provides the initial software called Old OSS Com 

in the pattern and (2) the newly created community named OSS Com.  

The company strategic rational model includes two root elements: the task Perform OSS Fork 

and the goal OSS Community Contributed. 

The task Perform OSS Fork is composed primarily by all the activities that the company 

performs to use the OSS component and test and maintain the OSS product where it is used, 

jointly to the selection of the component to be forked and the creation of the new community. 

The activities for using the component and testing and maintaining the product where it is used 

are: Act-DEP or Act-INT, Act-TEST-Prod and Act-MAINT-Prod. Good technical skills are 

required as represented by the softgoal Technical Quality. Activities Act-ACQ-Tech and Act-

LEARN contribute to achieve this kind of skills. The activity Act-SEL corresponds to the 

selection of the existing component (provided by the existing community). The company gets 
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the component from Old OSS Com as shown by the dependency with dependum RES-OSS-

Com-with-Docum. The activity Act-NewCOMM creates the forked community and provides it the 

first version of the component to be maintained, as shown by the dependency with dependum 

RES-OSS-Com-with-Docum from the company to the new OSS community. 

The goal OSS Community Contributed groups all the activities that the company develops to 

contribute to the new community. These activities may be reporting bugs, developing and 

reporting patches or other forms of support such as sponsoring events. They are: Act-RepBUG, 

Act-PATCH, Act-RepPATCH and Act-SUPP. There are some dependencies relating the bug 

and patch activities with the maintenance of the component done by the OSS community (Act-

MAINT-Comp) and the goal Supporting Activities Held of the new community depends on the 

company activity Act-SUPP. These dependencies show the collaboration between the 

community and the company. Since the company has created the new community, it does not 

need to be accepted as contributor, but for an advantageous co-creation the contribution must 

be aligned to the OSS community culture, as represented by the softgoal According to OSS 

Community Practices. The activity Act-ACQ-Man contributes to it. 

A feature of the fork strategy is that the company relies partly on the successive releases of the 

adopted OSS component produced by the new community for the maintenance of its product. 

The company expects to influence the community roadmap. The softgoal OSS Comp Evolves 

towards Desired Features under the maintenance activity shows this dependency with respect 

to the roadmap decided by the community. The company expectations for the evolution of the 

OSS component are the result of the activity Act-DECIDE-Wishlist. The community may 

eventually take this whishlist to decide its roadmap as represented by the dependency with 

dependum Res-NEWFEATURE. The maintenance activity of the company also depends on the 

Quality of the Evolved OSS Component provided by the OSS community 
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Figure 9: i* model for the OSS fork business strategy 

4.6 OSS Acquisition business strategy 

The OSS acquisition business strategy implies trying to benefit from existing OSS code and 

community support without paying back to the community (see D3.1, Section 4). Therefore, in 

this case there is no collaboration between the company and the community. The company is 

only interested in using an existing open source software or component but it does not rely on 

the community for its maintenance (if maintenance is needed). 

Figure 10 depicts the i* model for the acquisition strategy. In the following we describe its main 

elements. 

The company strategic rational model includes only one root element: the task Acquire OSS 

Component. 

The task Acquire OSS Component is composed primarily by all the activities that the company 

performs to select, use, test and maintain its product, which includes the OSS component. They 

are: Act-SEL, Act-DEP or Act-INT, Act-TEST-Prod and Act-MAINT-Prod. The company needs 

the OSS component and its documentation and depends on the OSS community to obtain it as 
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shown by the dependency with dependum Res-OSS-Comp-with-Docum. Additionally, good 

technical skills are required as represented by the softgoal Technical Quality. Activities Act-

ACQ-Tech and Act-LEARN contribute to achieve this kind of skills. 

In this strategy, the company is not interested on the successive releases of the adopted OSS 

component produced by the community for the maintenance of its product.  

 
Figure 10: i* model for the OSS acquisition business strategy 

4.7 OSS Release business strategy 

The OSS release business strategy implies that the company releases own software as OSS 

but does not care about whether or not a community evolves around it or an existing community 

makes use of it or develops it further (see D3.1, Section 4). Therefore, in this case there is no 

community involved in the ecosystem. 

Figure 11 depicts the i* model for the release strategy. In the following we describe its main 

elements.  

The company strategic rational model includes only one root element: the task Perform OSS 

Release. 

The task Perform OSS Release is composed primarily by all the activities that the company 

performs to develop, use, test and maintain its software, jointly to the activity of releasing it as 

OSS component. They are: Act-DEV, Act-DEP or Act-INT, Act-TEST, Act-MAINT-Prod and Act-

RELEASE. The company produces the OSS component and its documentation and the users 

that adopt this code (represented by the OSS User actor) depend on the company to obtain it as 

shown by the dependency with dependum Res-OSS-Comp-with-Docum. Additionally, good 

technical skills are required as represented by the softgoal Technical Quality. Activity Act-ACQ-

Tech contributes to achieve this kind of skills. 
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Figure 11: i* model for the OSS release business strategy 
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5 Modelling language for OSS-based Ecosystems 

In the deliverable D1.1, the selection of the i* language as modelling language for the RISCOSS 

ecosystems was already justified. In this deliverable, we give the formal details of the final 

language. We define the metamodel of the language as used by the RISCOSS platform, then 

we present the equivalent XML-based format, next we provide an algebraic definition in order to 

be able to define operators, and we reflect on further extensions that are envisaged for the 

second year of the project. Some of the mentioned operators are presented in Section 6, 

namely instantiation and combination (merge). 

5.1 The i* language metamodel  

Figure 12 presents the i* language metamodel as adopted in the current version of the platform.  

We enumerate below the different elements, grouped in several categories, remarking and 

justifying some of the decisions made. This metamodel is based in the seminal Yu’s definition 

[Yu11] although the different types of contributions proposed in its wiki evolution [iwiki] have 

been incorporated into the definition since they provide more expressive power to the models 

with several types of positive and negative contributions and also the ability to decompose 

softgoals using And and Or. 

 Actors. We include the concept of generic actor and three specializations, which different 

relationships among them. Also, we consider the typical modeling constructs of 

aggregation (part-of) and inheritance (is-a). 

 Actor boundaries. Defined by a set of Strategic Rationale elements, which can be of the 

four typical types of intentional elements: goals, softgoals, tasks and resources. These 

elements may be linked through three types of links: means-end (OR-decomposition), 

task decomposition (AND-decomposition) and contribution to softgoal (with 9 types of 

contributions). 

 Dependencies. In our work, we just need dependencies among pairs of elements, either 

actors or intentional elements inside actors’ boundaries. Dependums may be of the 

same types than intentional elements. 

 Other classes appear for modeling support (e.g., DependableNode). 
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Figure 12: i* model for the OSS acquisition business strategy 

5.2 The i* language XML format 

Models built with the i* language may be represented in a text format using iStarML, the i* mark-

up language [Cares07]. This formatting language allows saving models textually, using XML 

specific tags and attributes to describe the different element in the model. Although the primary 

focus of iStarML is model interchange, i.e. the provision of an interoperability standard, in the 

current state of the platform it is also used for implementing model persistence. 

Table 8 describes the tags used by iStarML to represent the different model elements and Table 

9 the attributes to give some information about these elements; full details regarding the 

grammar appear in Annex C. As an example, Annex D shows the iStarML representation of one 

of the OSS business strategy patterns, Acquisition, and Annex E the representation of another, 

Integration. 
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Table 8. iStarML tags 

Tag Goal model element 

<diagram> Contains the entire model (root element) 

 <actor> Contains all the elements related to this actor (i.e., defines its boundary). It must be 
inside a <diagram> element 

<actorLink> Contains the information about a link. It must be inside an <actor> element 

<boundary> Contains all the internal intentional elements inside an actor. It must be inside an 
<actor> element 

<ielement> Contains the information about an intentional element (IE). This element can be 
found inside a <boundary> element (internal IE) or inside the <diagram> element 
(dependum) 

<ielementLink> Contains the information regarding an IE decomposition (means-end, 
decomposition or contribution). It must be inside an <ielement> element included in 
a <boundary> element  

<dependency> Contains the information regarding a dependency. It must be inside a <ielement> 
element not included in the <diagram> elmement (dependum) 

<depender> Contains the information regarding the depender in a dependency. It must be inside 
a <dependency> element 

<dependee> Contains the information regarding the dependee in a dependency. It must be inside 
a <dependency> element 

Table 9. iStarML attributes 

Attribute Description Tag Possible Values 

Id Identifies the model element All  

name Gives a name for the element <diagram> 

<actor> 

<ielement> 

 

type Gives information regarding the 
element type 

<actor>2 agent, role, position 

<actorLink> is_part_of, is_a, covers, 
occupies 

<ielement> goal, softgoal, task, resource 

<ielementLink> means-end, decomposition, 
contribution 

aref Identifies an <actor> element. It is 
used to reference an actor that is 
already defined in the model 

<depender> 

<dependee> 
 

iref Identifies a <ielement> element. It is 
used to reference an intentional 
element that is already defined in the 
model 

<ielement> 

<depender> 

<dependee> 

 

                                                

 
2 “Non-defined” means that the actor is a general actor (no typed). 
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It is worth to mention that for the proof of concept, the same element can appear more than 

once using the same identifier. This is not the long-term intended behavior, it is only for making 

easier the logic behind the instantiation operation described in Section 5.3. In the future, any 

element will appear only once identified by the value for the attribute 'id' and the following 

appearances will be indicated using the attribute 'iref'. 

The next examples show how 2 i* models represented in iStarML, these models correspond to a 

small piece of the OSS integration pattern (Section 4.2). Figure 13 only shows the pair of actors 

The Company and OSS Community with 2 dependencies between them.  

 
Figure 13. SD example for iStarML format 

<istarml version=’1.0’> 

<diagram name=’OSS Component’> 

  <actor id=‘1’ name=’The Company’/> 

  <actor id=‘2’ name=’OSS Community’/> 

  <ielement name=’OSS Component’ type=’resource’> 

    <dependency> 

      <depender aref=’1’/> 

      <dependee aref=’2’/> 

    </dependency> 

  </ielement> 

<ielement name=’Res-PATCH’ type=’resource’> 

    <dependency> 

      <depender aref=’2’/> 

      <dependee aref=’1’/> 

    </dependency> 

  </ielement> 

</diagram> 

</istarml> 

The Figure 14 also includes the intentional elements inside these actors that justify these 

dependencies. The elements inside the actors are included as tag <boundary> children and the 

dependencies already include the <ielement> identifier as the iref attribute. 
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Figure 14. SR example for iStarML format 

<istarml version=’1.0’> 

<diagram name=’OSS Component’> 

  <actor id=‘1’ name=’The Company> 

    <boundary> 

      <ielement id=’3’ name=’Integrate OSS Component’ type=’task’/> 

      <ielement id=’4’ name=’OSS Community Contributed’ type=’goal’/> 

    </boundary> 

  </actor> 

  <actor id=‘2’ name=’OSS Community’> 

    <boundary> 

      <ielement id=’5’ name=’develop OSS Component’ type=’task’> 

        <ielementLink type=’decomposition’> 

          <ielement id=’6’ name=’Act-RELEASE’ type=’task’/> 

          <ielement id=’7’ name=’Act-MAINT-Comp’ type=’task’/> 

        </ielementLink> 

      </ielement> 

    </boundary> 

  </actor> 

  <ielement name=’OSS Component’ type=’resource’> 

    <dependency> 

      <depender aref=’1’ iref=’3’/> 

      <dependee aref=’2’ iref=’6’/> 

    </dependency> 

  </ielement> 

<ielement name=’Res-PATCH’ type=’resource’> 

    <dependency> 

      <depender aref=’2’ iref=’7’/> 

      <dependee aref=’1’ iref=’4’/> 

    </dependency> 

  </ielement> 

</diagram> 

</istarml> 
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5.3 The i* language definition  

In order to later formalize the operators needed for building ecosystems, it becomes necessary 

to provide a precise definition of the i* semantics. To do so, we adopt an algebraic approach. 

Table 10 summarises the domain elements for the i* modelling language, following the style of 

[Lopez+11]. The general layout of this formalization consists on defining elements as tuples of 

sub-elements and then functions with a meaningful name to obtain these sub-elements (e.g., 

given a model, an operation actors returns the set of actors of that model). Some functions filter 

a domain of elements according to categories that form an enumeration domain (e.g., actors are 

filtered using the functions genericActors, roles, positions and agents); conversely, a given 

element may be queried for its type using a function type that ranges over the corresponding 

enumeration domain (e.g., the type of an actor may be obtained). In addition, we may use 

functions to obtain the name of those elements that have name (e.g., actors).  

This formalization is based on the metamodel defined in Section 5.1. In this formalization 

process we have made some decisions in order to avoid ambiguities and incompleteness in the 

semantics.  

Table 10. Algebraic definition of i* model elements. 

i* element Definition Components 

i* model M = (A, DL, DP, AL) A: set of actors; DL: set of dependencies 

DP: set of dependums 

AL: set of actor specialization links 

Actor a = (n, IE, IEL,t) n: name; IE: set of IEs; IEL: set of IE links 

t: type of actor, t{generic, agent, role, position} 

IE ie = (n, t) n: name; t: type of IE, t{goal, softgoal, task, resource} 

IE link l = (p, q, t, v) p, q: IEs (source and target)  

actor(p) = actor(q) (intra-actor links) 

t: type of IE link, t{means-end, task-decomposition, 
contribution} 

target(means-end) ≠ softgoal 

target(task-decomposition) = task 

target(contribution) = softgoal 

v: contribution value 

vCT+  CT–   {And, Or}  {Unknown} 

CT+ = {Make, Some+, Help} 

CT– = {Break, Some-, Hurt} 

Dependency Link dl = (dr, de, dm) 

 

dr, de: (a, ie, s) 

ie {⊥}  IE 

s: strength, s  {open, committed, critical} 

dm: IE dependum 
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actor(dr) ≠ actor(de), an actor cannot depend on itself 

Dependum dm = (n, t) dm: IE 

Actor link l = (a, b, t) a, b: actors  

t: type of l, l{is-a, is-part-of, plays, covers, occupies, 
instance-of} 

type(source(is-a)) = type(target(is-a)) 

type(source(is-part-of)) = type(source(is-part-of) 

source(plays)=agent, target(plays)=role 

source(covers)=role, target(covers)=position 

source(occupies)=agent, target(occupies)=position 

source(instance-of)=agent, target(instance-of)=agent  

Derived concepts 

Outgoing depen-
dencies for an 
actor 

outgoingDep(a, M) = {dDL | actor(dr)  = a} 

Main IEs of an 
actor 

mainIEs(a) = {ieIE | ancestors(IEL, ie) = }, mainIEs(a) ≠  

IE ancestors 
ancestors(ie, IEL) = {y |  (ie, y, t, v) ∈ decompositionLinks(IEL) ∨ 

(∃r: (ie, r, t, v) ∈ decompositionLinks(IEL)  ∧ y ∈ ancestors(r, IEL))} 

IE descendants 
descendants(ie, IEL) = { y | (y, ie, t, v) ∈ decompositionLinks(IEL)) ∨ 

(∃r: (r, ie, t, v) ∈ decompositionLinks(IEL)  ∧ y ∈ descendatns(r, IEL))} 

Decomposition 
link 

decompositionLink(l)  type(l){means-end, task-decomposition}  

 (type(l) = contribution  value(l)  {And, Or}) 

Taking into account the algebraic definition summarised in Table 10, we have defined some 

functions used in the definition of model instantiation operations (Section 6.5). 

Definition 1. Actor substitution in the model. 

Given an i* model M = (A, DL, DP, AL) and two actors a, b, such that a ∈ A, b = (nb, IEb, IELb) ∉ 

A, where b is the actor that is going to substitute a, the operation substituteActor(M, a, b) yields 

a model M’ defined as: 

M’ = (A’, DL’, DP, AL’) such that: 

 A’ = A \ {a} ∪ {b} 

 DL’ = DLothers ∪ DLer ∪ DLee  

o DLothers  = {dl = ((x,iex,sx), (y, iey,sy), dm) | dl ∈ DL ∧  x ≠ a ∧  y ≠ a} 

o DLer  = {((b,iea,sa), (y, iey,sy), dm) | ((a,iea,sa), (y, iey,sy), dm) ∈ DL ∧ iea ∈ {} ∪ IEb} 

o DLee  = {((x,iex,sx),(b,iea,sa),dm) | ((x,iex,sx), (a,iea,sa) ,dm) ∈ DL ∧ iea ∈ {} ∪ IEb} 
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 AL’ = ALothers ∪ ALsource ∪ ALtarget  

o ALothers = {l = (x, y, t) | l ∈ AL ∧ x ≠ a ∧ y ≠ a}  

o ALsource = {(b, y, t) | (a, y, t) ∈ AL} 

o ALtarget = {(x, b, t) | (x, a, t) ∈ AL} 

The first bullet substitutes the “old” actor a by the new one b in the actors’ set (A). The second 

bullet generates the new dependency links’ set with dependencies where a is not involved 

(DLothers) and adds those it is depender (DLer) and dependee (DLee) substituting it with b. The 

last bullet follows the same strategy but for actor links. 

Definition 2. Internal Intentional Element substitution in the model 

Given an i* model M = (A, DL, DP, AL), an actor a = (na, IEa, IELa, ta) and the IEs ie and ie’ such 

that a ∈ A, ie ∈ IEa and ie’ ∉ IEa is the intentional element that is going to substitute ie on actor 

a, the operation substituteIE(ie, ie’, a, M) yields a model M’ defined as: 

 M’ = (A’, DL’, DP, AL’) such that: 

 A’ = A \ {a} ∪ {a’} where 
  
 a’ = (na, IE’, IEL’, ta)} where 

 IE’ = IEa \ {ie} ∪  {ie’} 

 IEL’ = IELothers ∪ IELsource ∪ IELtarget where 

 IELothers = {l = (p, q, t, v) | l ∈ IELa ∧ p ≠ ie ∧  q ≠ ie 

 IELsource = {(ie’, q, t, v) | (ie, q, t, v) ∈ IELa} 

 IELtarget = {(p, ie’, t, v) | (p, ie, t, v) ∈ IELa} 

 DL’ = DLothers ∪ DLer1 ∪ DLee1  ∪ DLer2 ∪ DLee2 where 

 DLothers = {dl = ((x, iex, sx), (y,  iey, sy), dm) | dl ∈ DL ∧ x ≠ a ∧ y ≠ a} 

 DLer1 = {((a’, iea, sa), (y, iey, sy), dm) | ((a, iea, sa), (y,  iey, sy), dm) ∈ DL ∧ iea ≠ ie} 

 DLee1 = {((x, iex, sx), (a’, iea, sa), dm) | ((x, iex, sx), (a, iea, sa), dm) ∈ DL ∧ iea ≠ ie} 

 DLer2 = {((a’, ie’, sa), (y, iey, sy), dm) | ((a, iea, sa), (y,  iey, sy), dm) ∈ DL ∧ iea = ie} 

 DLee2 = {((x, iex, sx), (a’, ie’, sa), dm) | ((x, iex, sx),(a, iea, sa), dm) ∈ DL ∧ iea = ie} 

 AL’ = ALothers ∪ ALsource ∪ ALtarget where 

 ALothers = {l = (x, y, t) | l ∈ AL ∧ x ≠ a ∧ y ≠ a} 

 ALsource = {(a’, y, t) | (a, y, t) ∈ AL} 

 ALtarget = {(x, a’, t) | (x, a, t) ∈ AL} 

First bullet substitutes the “old” actor a by the new one a’ in the actors set (A). a’ is generated 

replacing the ie for the new ie’ in the intentional elements set (IE’) and intentional element links 

set (IEL’). The new IEL’ is generated with links where ie is not involved (IELothers), and where it is 
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involved as source (IELsource) and target (IELtarget). The second bullet generates the new 

dependency links set (DL’) with dependencies where a is not involved (DLothers), and where it is 

depender and dependee and ie is not involved (DLer1, DLee1) and where it is depender and 

dependee and ie is involved (DLer2, DLee2). The last bullet generates the new actor links set (AL’) 

with links where a is not involved (ALothers) and where it is source (ALsource) and target (ALtarget).   

Definition 3. Intentional Element Decomposition removal  

Given an actor a = (na, IEa, IELa, ta) and the set of IEs to be deleted, jointly with their 

decomposition, such that IEdel  IEa the operation deleteIEDecomposition(a, IEdel) yields an 

actor a’ defined as: 

a’ = (na, IE’, IEL’, ta)  where  

 IE’ = IEa \ {ie | ie ∈ IE’’ ∧ (∄ie’ ∉ IE’’  | ie ∈ descendants(ie’, IELa))} where 

 IE’’ = IEdel ∪ {ie | ∃ie’  ∈ ancestors(ie, IEL) ∧  ie’ ∈ IEdel} 

 IEL’ = {l = (p, q, t, v) | l ∈ IELa ∧ p ∈ IE’ ∧  q ∈ IE’} 

a’ is generated deleting the set of IEs IEdel and all the IEs that belongs to their decompositions in 

the intentional elements set of a (IEa). With the exception of the IEs that belong to a 

decomposition of an IE that is not intended to be deleted. The new IEL’ is generated with links 

where source and target still remain in actor a’.  

Definition 4. Dependencies removal 

Given an i* model M = (A, DL, DP, AL) and the set of intentional elements IE from the 

dependencies have to be deleted (and their descendants), the operation 

deleteDependencies(M, a, IEdel) yields a model  M’ defined as: 

M’ = (A, DL \ D, DP, AL) where 

 D = {dl | ielement(depender(dl)) ∈ IEdeleted ˅ ielement(dependee(dl)) ∈ IEdeleted } where 

o IEdeleted = {ie | ie ∈ IE’’ ∧ (∄ie’ ∉IE’’ | ie ∈ descendants(ie’, IELa))} where 

 IE’’ = IEl ∪ {ie | ∃ie’ ∈ ancestors(ie, IEL) ∧  ie’ ∈ IEl} 

M’ is generated deleting the set of dependencies that involve any actor from the intentional 

elements set IE and their descendants that do not have any other ancestor not included in IE. 

With the exception of the IEs that belong to a decomposition of an IE that is not intended to be 

deleted (IEdeleted).  

Definition 5. Models merging 

Given 2 models M1 = (A1, DL1, DP1, AL1) and M2 = (A2, DL2, DP2, AL2) the operation 

mergingModels(M1, M2) returns the union of both models as model M defined as: 

M = (A, DL, DP, AL) where 

 A = disjoint(A1,A2) ∪ combined(A1, A2) 
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o disjoint(A1, A2) = {a | (a ∈ A1 ∧ (∄b ∈ A2  | name(a) = name(b))) ˅ (a ∈ A2 ∧ (∄b 

∈ A1  | name(a) = name(b)))}  

o combined(A1, A2) = { a = merge(b, c) | b ∈ A1 ∧  c ∈ A2 ∧ name (b) = name(c)} 

 merge(a, b) = (name(a), IEa ∪ IEb, IELa ∪ IEb, type(a)) 

 DL = disjoint(DL1,DL2) ∪ combined(DL1, DL2) 

o disjoint(DL1, DL2) = {dl | (dl ∈ DL1 ˅ dl ∈ DL2) ˄ (actor(depender(dl)) ∈ 

disjoint(A1, A2) ˄ actor(dependee(dl)) ∈ disjoint(A1, A2))}  

o combined(DL1, DL2) = DLboth ∪ DLsource ∪ DLtarget 

 DLboth = {dl = ((a, iea, sa), (b, ieb, sb), dm) | (a ∈ combined(A1, A2) ˄ b ∈ 

combined(A1, A2))  ˄ (∃dl’ = ((a’, iea, sa), (b’, ieb, sb), dm)  | dl’ ∈ DL1 ˅ 

dl’ ∈ DL2 | name(a’) = name(a) ˄ name(b’) = name(b))} 

 DLdepender = {dl = ((a, iea, sa), (b, ieb, sb), dm) | (a ∈ combined(A1, A2) ˄ 

b ∈ disjoint(A1,A2))  ˄ (∃dl’ = ((a’, iea, sa), (b, ieb, sb), dm)  | dl’ ∈ DL1 ˅ 

dl’ ∈ DL2 | name(a’)=name(a))} 

 DLdependee = {dl = ((a, iea, sa), (b, ieb, sb), dm) | (a ∈ disjoint(A1, A2) ˄ b 

∈ combined(A1,A2))  ˄ (∃dl’ = ((a, iea, sa), (b’, ieb, sb), dm)  | dl’ ∈ DL1 ˅ 

dl’ ∈ DL2 | name(b’)=name(b))} 

 DP = DP1 ∪ DP2 

 AL = disjoint(AL1,AL2) ∪ combined(AL1, AL2) 

o disjoint(AL1, AL2) = {l | (l ∈ AL1 ˅ l ∈ AL2) ˄ (source(l) ∈ disjoint(A1, A2) ˄ 

target(l) ∈ disjoint(A1, A2))}  

o combined(AL1, AL2) = ALboth ∪ ALsource ∪ ALtarget 

 ALboth = {l = (a, b, t) | (a ∈ combined(A1, A2) ˄ b ∈ combined(A1,A2))  ˄ 

(∃l’ = (a’, b’, t) | l’ ∈ AL1 ˅ l’ ∈ AL2 | name(a’) = name(a) ˄ name(b’) = 

name(b))} 

 ALsource = {l = (a, b, t) | (a ∈ combined(A1, A2) ˄ b ∈ disjoint(A1,A2))  ˄ 

(∃l’ = (a’, b, t) | l’ ∈ AL1 ˅ l’ ∈ AL2 | name(a’) = name(a))} 

 ALtarget = {l = (a, b, t) | (a ∈ disjoint(A1, A2) ˄ b ∈ combined(A1,A2))  ˄ 

(∃l’ = (a, b’, t) | l’ ∈ AL1 ˅ l’ ∈ AL2 | name(b’) = name(b))} 

For each set in the model, the resulting model contains a combination of both models following 

the next rules: 

 A copy of the elements that only are in one of the models 

 The union of the elements that are in both models.  

 Two actors are the same if they have the same name. 

 Two intentional elements (IEs) are the same if they have the same name and type. 
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 Two actor links are the same if the involved actor are the same (see rule above). 

 Two IE links are the same if the involved IE and type is the same, in case of contribution 

link they also have the same value. 

 Two dependency links are the same if the involved actors, the dependum and strengths 

are the same. 

Concretely, in the definition there is a separated bullet for each set of the model. The first bullet 

define the actor set (A) as the union of two models defined by two separate functions for having 

the actors that only appear in one model (disjoint) and which ones appear in both (combined). 

For the combined actors, the resulting models contains one actor and the union of both actor 

sets. The resulting dependency links set (DL) is the union of the dependencies which involved 

actors only appear in one model and the which ones with at least one actor from both models 

(both, depender and dependee). The dependums set (DP) is the union of the IEs. Finally, the 

actor links set (AL) is the union of the links which involved actors only appear in one model and 

which ones with at least one actor from both models (both, source and target). 

5.4 Future work 

At the end of this first year, we have identified several open issues that need to be tackled in the 

second year of the project to improve the quality of the models. 

5.4.1 Use of roles and other types of actors 

Currently, all the patterns contain ontology elements assigned to 2 actors from the ecosystem: 

the company who wants to adopt an OSS Component and the OSS Community around it. But in 

fact, some of these elements are really assigned not to the actors themselves but to some 

specific roles and then the elements belong to the actors depending on who plays the role 

(depending on the implication on the community). The ontology (the concrete set of concepts 

are shown in Figure 16, following subsection) include some roles associated with OSS 

Communities and these roles have assigned some activities. For example, the OSS user has 

associated the Learning Activities, any company that adopts an OSS Component is playing this 

role. Therefore the company should have assigned the Learning Activities as a consequence. If 

the company wants to contribute to the community can do it playing the role of Contributor or 

Coordinator that have different activities. The use of roles has to be discussed according to the 

following issues: 

 Understandability versus Modularity. Using roles increases the traceability of the 

necessity of having some elements in the model, but increases its complexity and makes 

the model less legible. Figure 15 shows both alternatives, the patterns described in the 

previous section have been developed prioritizing the legibility (model on the right). 

 The semantics for the plays link is not fully defined, therefore the implications at level of 

SR (elements inside actors) when an agent plays a role are not stated. This implication 

has to be studied before including roles in our patterns. 
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Figure 15. Roles in OSS Strategy patterns: (left) with roles, (right) without roles 

5.4.2 Interactions among different types of actors 

The use of roles in the patterns has also implications towards the use of other actor links, not 

only for plays. Figure 16 shows part of the OFLOSSC ontology, concretely the set of concepts in 

order to describe the different roles that can be played in an OSS Community (extracted from 

deliverable D1.1).  

 
Figure 16. Roles in ontology OFLOSSC 

If we want to include roles in the patterns, the more natural way seems to be using the link is-

part-of to show that these roles are defined for the OSS Communities, as shown in Figure 17. 
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This example includes the agents TEI and XWiki Community that corresponds to specific 

company and OSS Community, and 2 typical roles defined in OSS Communities. 

 
Figure 17. Using is-part-of link in the patterns 

The problem is that there is a restriction in the use of is-part-of link, both actors must have the 

same type. Therefore, this link won’t be compatible with the fact that a specific OSS Community, 

modeled as an agent, as shown in the previous example has some roles defined. There are 

some alternatives to be taken into account in order to follow this rule before to decide to broken 

it. Models shown in Figure 18 show 2 possible solutions to this problem, on the right solution the 

roles disappear and the relation between the specific role, modeled as an agent, and the 

company TEI is represented using the link is-a (specialization). 

  
Figure 18. Combining is-part-of and plays links in the patterns. 

5.4.3 Links between model elements 

The i* language is a flexible language that allows the modelers adapt it to their own necessities. 

This is a useful characteristic that has been key in its acceptance by a wide community of 

researchers, but it comes with an associated inconvenient. Since there are almost as many 

variations as users, sometimes this diversity introduces contradictions and is not always clear 

the meaning and the use of the constructs. Some existing work [Lopez+11][Cares+11] 

[Cares+11bis] gives more details about the state of the art on the different uses and ascribed 

semantics of the i* language constructs. As stated in Section 5.1, we follow the original proposal 
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with the addition of the values defined in the [iwiki] for the contribution links. Although it is the 

most widespread version still it creates some controversy. In our project, we are interested in 

the type of the elements allowed in links between intentional elements. The definition only 

includes the more agreed rules: 

 Task-decomposition targets only tasks. 

 Contribution link targets only softgoals. 

Jointly with a more open option regarding the means-end target: 

 Means-end targets all types except for softgoals. 

And no restrictions about the sources. 

For the development of our patterns we have “almost” followed the most “official” rule about 

sources and means-end link: 

 Means-end source only tasks. 

With the exception of using softgoals as a source in a means-end, using the same meaning that 

this specific combination has for task-decomposition. The softgoal applies to all the other 

sources (siblings). Figure 19 shows an excerpt of integration pattern where there are 2 softgoals 

(Technical Quality and According to OSS Community Practices) as a source in a means-end 

link. 

 
Figure 19: Softgoal as a source in a means-end link 

This is a shortcut in order to avoid having this softgoal as a subtask for all the other tasks as is 

shown in Figure 20. 
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Figure 20. Sofgoals as subtasks instead of means for an end. 

5.4.4 Prioritization 

During the development of the patterns we have found out that some elements can be more 

important than others in order to achieve with the OSS strategy chosen. This level of importance 

could be operationalized with the classical modeling concept of “priority”, but we have not 

introduced priorities in the model notation so far.  

This prioritization should be an attribute attached to a specific element. This characteristic would 

allow us to compare the elements importance depending on the pattern (inter-models) or the 

elements importance in the same pattern (intra-models). 

For example, if we take the OSS Community Contributed goal, it appears in more than one 

pattern and it does not have the same importance in all of them. If we study the OSS integration 

strategy, this is a very important goal if the company wants to achieve successfully the main 

goal of integrate the OSS Component. For this strategy is crucial give some return to the OSS 

Community. This goal also appears in other patterns, like OSS takeover strategy. For OSS 

takeover, the community contribution is important but, no so important than the task Manage 

OSS Community.  

There are several approaches in the literature that incorporate priorities in goal-oriented 

languages. For example [Ghanavati+09] use a 4-value importance value (High, Medium, Low 

and None) in the satisfaction propagation. [Liaskos+09] includes a preference specification 

language that allows users to specify priorities over optional, “nice-to-have” properties of 

potential solutions. And GRL, an i*-based modeling language, supports the definition of an 

importance attribute for intentional elements inside actors, it is taken into account when 

evaluating strategies for the goal model, resulting in satisfaction levels measured at the actor 
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level. [Amyot+11] shows an example where this importance is measured quantitatively, partially 

reproduced in Figure 21, softgoals Low Cost and High Performance are annotated with a 50 

and 100 respectively (using parenthesis). 

 
Figure 21. GRL internal intentional elements importance example 

 See Table 11 as an example of application. The adoption of one approach or another must be 

carefully analyzed also in terms of the impact in the risk reasoning part of the project. 

Table 11. Model elements prioritization 

 Integration Initiative Takeover Fork Acquisition Release 

OSS 
Community 
Contributed 

High Medium3  

High4 

Medium Medium   

Manage OSS 
Community 

 High3 High High   

5.4.5 Ordering 

At some point during the patterns development arise the necessity of expressing the order 

between subtasks. An advantage, besides the evident, could be when an outgoing dependency 

is used in more than one subtask. The current solution is having the outgoing dependency in the 

main task, but it could be placed in the first subtask that needs it and then the following tasks 

could used it.  

                                                

 
3 Only in those initiative strategies in which control is taken by the company 
4 Only in those initiative strategies in which control is left to the OSS community 
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5.4.6 Merging models conflicts 

The merging of two models is defined as a union of all common elements (see Definition 5). In 

the following months we need to consider to include some restrictions to the model definition 

that can affect to this operation: 

 In the current model definition is possible to decompose tasks using means-end or task-

decomposition with no restriction on the possibility of combine both for one specific task. 

 In the current model there is no restriction about combine more than one link between 

the same pair of actors. Taking into the account the possible combination depending on 

the actor type, the only restriction should be that is-a and is-part-of cannot be used for 

the same pair of actors. 

If these restrictions are included, we need to decide how deal with the possibility that these 

situations appear due to a models merge. Figure 22 and Figure 23 show both current merging 

situations. 

 
Figure 22. Merging means-ed and decomposition tasks 

 
Figure 23. Merging is-a and is-part-of actor links 
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Besides these restrictions, the current definition for operation merge considers equals two 

dependencies with the same actors, dependum and strengths. Maybe only the actors and 

dependums should be considered in the comparison. In that case, the resulting model should 

include the most restricted strengths instead of both (as shown in Figure 24). 

 
Figure 24. Merging dependencies 

 



   D1.2 Modeling support (intermediate version) 
 

 

© RISCOSS Consortium  54 

6 Methodology for building OSS-based Ecosystems 

As explained in Section 4, the RISCOSS knowledge base manages a collection of patterns for 

OSS business strategies. As any pattern-based approach, the two related questions are: how to 

identify that a pattern applies in a certain scope, and how to refine a pattern for a specific 

situation. For the first question, we will link to the business model level through a dedicated 

questionnaire (described in detail in D3.2). For the second question, it is necessary to provide 

concrete values to some pattern elements in order to build the ecosystem that applies in a 

certain scope. In addition, since more than one pattern may apply in a given scope, we need the 

ability to combine patterns in a single ecosystem. All of this is described in the rest of the 

section. 

6.1 Selection of OSS business strategy patterns 

The risk assessment is guided by the OSS business strategy that the company is following. This 

necessity is evidenced in Section 4, the patterns are organised depending on them. Therefore, 

one of the starting steps is choosing it. 

Analysing the information extracted from the questionnaire, at least one pattern is chosen. 

When more than one pattern applies, they will be combined in order to have a more accurate 

vision of the scope. 

For the PoC only one pattern will be resulting from this phase. 

6.2 Question-based stepwise refinement of models 

Once the most fitting pattern, or a combination of them, is chosen to be the starting point to 

develop the model associated to a scope, this model is refined iteratively in order to obtain the 

most detailed model that describes the associated scope. 

The process consists in extracting from the model the set of pending questions needed to refine 

it. The answers for these questions are gathered from the information asked to the user, and 

with this answers the model is refined and a new set of questions can arise. The process is 

repeated until there are no more pending questions.  

6.3 Instantiation of models 

As explained above, the RISCOSS platform bases its modelling features on the use of patterns, 

implemented as generic i* models that need to be instantiated to generate the concrete model 

for a concrete scope. These patterns are annotated in order to know which elements are 

candidates to be instantiated and which information from the platform should be used to this 

target.  

Models can be instantiated in two ways: 

 Renaming an element changing part of the name in order to have a more accurate 

description of the real case. 
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 Choosing the alternative that better fits in the scope under treatment, from a set of 

existing alternatives. In this case the instantiation can contain only part of the possible 

alternatives. For the kept alternatives, the elements can be refined growing the model 

adding some elements associated to them.  

The instantiation can be triggered by 2 different situations: 

 When the scope is created, the pattern behind the scope’s OSS business strategy is 

used to generate the first list of questions needed in order to start with the instantiation 

the pattern to the specific scope, as described in the two previous sections. 

 When the information bound to a scope is changed, the model associated to this scope 

is used to generate the list of pending questions to complete the instantiation. This 

change can be triggered by the user changing a scope data or automatically, when 

some monitored information has a new value. 

In both situations, when some answers are obtained, the elements related to these questions 

are processed and drive to the new set of questions. For each element associated to one of the 

questions, the element suffers some changes depending on the operation related to it.  

6.3.1 A general introduction 

The example described in Figure 25, a simplified version of an OSS business strategy pattern, 

is the simplest case of instantiation that we can solve: some model elements changing the 

name in order to fit the reality of a specific company.  

 
Figure 25. SD pattern 

If we consider this model in the context of instantiation, it needs to be annotated with the 

adequate questions, see Figure 26. Then, the process of instantiation consists on asking these 

questions associated to the elements in order to obtain the concrete model shown in Figure 27. 
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Figure 26. SD pattern annotated 

In this concrete example, question 3 is used for renaming 2 model elements, the actor OSS 

Community and the resource that represents the OSS Component provided by the OSS 

Community. 

 

 
Figure 27. SD model instantiation 

This instantiation can become more difficult when some of the elements can be removed or 

added to the models depending on the answers to the associated questions. The following 

example shows the different changes that a model can suffer due to the instantiation. In the 

starting pattern shown in Figure 28, there are some questions for renaming some elements, as 

in the previous example, and one new question regarding the business strategy for increasing 

the company revenues (question 4). 
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Figure 28. SR initial annotated pattern  

If the user chooses reducing cost as answer to question 4, the goal Cost Reduced is refined 

adding the related pattern elements to the scope model, resulting in the model shown in Figure 

29. It may be observed that a part of the renamed elements related to questions 1 and 2 and the 

removed alternative related to question 4; this new part of model includes some further 

questions that need to be answered, in particular question 5: the user needs to choose if the 

organization is only using the component (deploy or integrate in the product) or if it is going to 

contribute in some way to the community. If the user chooses to contribute the community, the 

system will show the different alternatives (coding, giving support or involving the company in 

the community management, etc.) to be chosen answering question 6. 

Depending on the choices the user is guided to an adoption strategy. If the company is only 

going to use the component (no community contribution), the strategies can be acquisition or 

release. Otherwise, the possible strategies are integration, initiative, take over or fork.  
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Figure 29. Instantiated model choosing reducing costs 

If the answer given to the question 5 is that the component is going to be used as part of the 

product, and the company is interested in contributing to the OSS Community (question 6) 

maintaining the component and giving support to the community the scope model will be refined 

with the patterns associated to these last kept element (using OSS, maintaining OSS and 

supporting OSS patterns) giving the resulting scope model shown in Figure 30.  
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Figure 30. SR scope model instantiated 

To sum up, we annotate the elements that can be instantiated with the operation to be applied 

in this instantiation. This element can be also related to some information that will be asked to 

the user in the form of question. Table 12 compiles the operations that can be applied and have 

appeared in the previous models. 

Table 12. Instantiation model operations 

Operation Behaviour 

rename The answer to the associated question replaces completely or partially the element 
name 

choose The answer to the associated question is the list of elements that are kept in the 
model 

refine No associated question. This operation is always associated to a choose operation. 
This operation refine the kept elements adding information after applying operation 
choose 

6.4 Combination of models 

As is mentioned in Subsection 6.1, more than one OSS business strategy can be applied in 

order to correctly describe a specific scope. In this case the combination of more than one 

pattern is needed. The result of this combination will be the starting point for the scope model 

instantiation. The main challenge of this combination is the management of possible duplicate 

elements from the different patterns. This duplicity can give as a result a model with combined 

alternatives for the same element. 

This necessity can also appear in other contexts, for example when more than one business 

model are needed in order to describe a scope. As a result of these possible future scenarios, 

we have defined the general operation merge responsible of combining 2 models. 
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6.5 Operations definition 

This section contains the definition of the instantiation operations described in Section 6.3 over 

the model definition included in Section 5.3.  

6.5.1 Renaming element 

Rationale. The name of an element needs to be changed in order to describe better the scope. 

The elements that allow renaming are the elements that have an associated name: actor and 

intentional elements. The intentional elements can be located inside an actor (internal) or as a 

dependum in a dependency link. Therefore, we need to define 3 separate functions depending 

on the element to be renamed: actor, internal IE and dependum. 

Declaration. renameActor(M, a, n), being: 

 M = (A, DL, DP, AL), an i* model 

 a = (na, IEa, IELa), a  A 

 n the name to be given to the renamed actor 

Precondition. The new name does not change the semantics of the element 

Effect. renameActor(M, a, n) yields a model M’ = substituteActor(M, a, (n, IEa, IELa)) being 

substituteActor a function that replaces a in M by the new actor a with the new name in M’. 

 

Declaration. renameIE(M, a, ie, n), being: 

 M = (A, DL, DP, AL), an i* model 

 a  A 

 ie = (nie, tie)  IEa 

 n the name to be given to the renamed intentional element ie 

Precondition. -- 

Effect. renameIE(M, ie, n) yields a model M’ = substituteIE(M, a, ie, (n, tie)) being substituteIE a 

function that replaces ie of a in M by new IE a with the new name in M’. 

Declaration. renameDependum(M, dl, n), being: 

 M = (A, DL, DP, AL), an i* model 

 dl = (dr, de, dm)  DL and dm = (ndm, tdm) 

 n the name to be given to the redefined dl dependum 

Precondition. -- 

Effect. renameDependum(M, d, n) yields a model M’ defined as: 

M’ = (A, DL \ {dl} ∪ {dlnew}, DP ∪ {(n, tdm)}, AL) where  

dlnew = (dr, de,(n, tdm)) 
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6.5.2 Choosing Alternatives for an element 

Rationale. Not all the ways to achieve an element defined in the model are applicable for a 

concrete scope. The scope model needs to include only the applicable ways, so some IEs are 

removed from the element decomposition. When these remove IEs are not the source of any 

other link to other IE, they are removed together with their links. 

Declaration. choosingIELinks(M, a, ie, IES), being  

 M = (A, DL, DP, AL), an i* model 

 a  A 

 ie  IEa 

Precondition.  

 At least one source is kept IES  ≠ Ø 

 IES ⊂ sources(ie, IELa), the set of intentional element that must be kept in the ie 

decomposition 

Effect. choosingIELinks(M, a, ie, IES) yields a model M’ defined as: 

M’ = substituteActor(Mdep-, a, b) where 

b = deleteIEDecomposition(a, sources(ie, IELa) \ IES)  

Mdep- = deleteDependencies(M, sources(ie, IELa) \ IES) 

For this operation, it is necessary to fit the new decomposition for the IE under choosing (ie). 

The IEs that do not belong to the new decomposition (IES) are deleted generating actor b. All 

the dependencies that involve any of the deleted IEs (Mdep-) are deleted too. 

Notice that not all decomposition is deleted in (1) because when an IE is deleted, if it is not 

included as source of another IE link, it is permanently deleted (including its own decomposition) 

because of an intermediate node cannot be transformed to a main IE. 

6.5.3 Refining Element 

Rationale. Some links need to be added to an IE in order to add new information regarding the 

way to achieve this IE. This link can connect an existing IE in the actor or a new one. 

Declaration. refineIE (M, a, ie, ies, t, v), being  

 M = (A, DL, DP, AL), an i* model 

 a = (na, IEa, IELa), a  A 

 ie  IEa 

Precondition.  

 The new link is not already in the actor: l = (ies, ie, t, v) ∉ IELa 

 The ies cannot be a main IE: ies ∉ mainIEs(b) 

Effect. refineIE (M, a, ie, ies, t, v) yields a model M’ defined as: 

M’ = substituteActor(M, a, b) where  
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b = (na, IEa ∪ {ies}, IELa ∪ {(ies, ie, t, v)}, ta) 

6.5.4 Merging Models 

Rationale. In order to get a model as starting point of the instantiation we need to combine 2 

patterns in order to have a more suitable general model.  

Declaration. mergeModels (M1, M2), being  

 M1 = (A1, DL1, DP1, AL1), an i* model 

 M2 = (A2, DL2, DP2, AL2), an i* model 

Precondition. -- 

Result. mergeModels(M1, M2) returns a model M defined as: 

M = mergingModels(M1, M2) 

6.6 Implementation: the GoalModels tool 

This model instantiation is done by the GoalModels Tool (details in D4.3, section 6.1). In order 

to instantiate a pattern, it must contain the information needed for identifying the instantiable 

elements and the scope information related to them described in Section 6.2. 

As mentioned in Section 6.2, the instantiation process is iterative, alternating the retrieval of the 

list of pending questions and processing their answers. The next sequence diagram (also used 

in D4.3, Section 6.1.1), shows how the interaction of this tool with the platform and the user in 

order to instantiate a pattern to be associated to a scope. 
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Figure 31.Sequence diagram for the GoalModels tool 

An aspect that needs to be mentioned is the need to extend the i* language with the information 

required by the instantiation operations. Figure 32 shows the modification of the metamodel and 

Table 13 the modification of the XML iStarML format. This part is really easy since an iStarML 

characteristic is the simplicity to extend the format without affecting the rest of the model: new 

tags and/or attributes can be added and other iStarML users are not affected by this new 

information. 

Classes Scope and Question correspond to classes included in the RISCOSS platform data 

model (details in deliverable D4.3, Section 3): 

 Each scope defined in the platform has a model associated. 

 Each instantiable model element (class Node) can have associated a question from the 

platform. 
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Figure 32. Metamodel extension for RISCOSS platform 

Table 13. new iStarML attributes defined for RISCOSS 

Attribute Description Tag Possible Values 

op Operation to be applied over the element. <actor> rename 

<ielement> rename, refine 

<ielementLink> choose 

question Question associated to the element. 
Operations rename and choose always 
have an associated question. The operation 
refine do not. 

<actor> 

<ielement> 

<ielementLink> 

question identifier to get 
the question from the 
platform 

pattern Pattern identifier when the op = refine <ielement>  

processed Auxiliary attribute to know which elements 
have been already processed 

All yes/no 

Under this extension of iStarML, the final contract of the operations at the implementation level 

become as detailed in the next subsections. 

6.6.1 Renaming element 

Operation: rename(element, answer) 

Precondition:  

 The element has associated an attribute ‘name’ (see Table 8, Section 5.2). 

 The element has associated the operation rename (attribute ‘op’). 

 The element has associated only 1 one-valued question (attribute ‘question’). 

Post condition: The name is changed depending on the value of the attribute ‘name’ 

associated to the element (istarML attribute): 

 If the attribute ‘name’ contains 2 characters ‘#’, the text of the answer replaces the text 

between them, including the ‘#’ themselves. 

 If the attribute ‘name’ does not contains 2 characters ‘#’, the text of the answer becomes 

the value for this attribute. 
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6.6.2 Choosing achievement alternatives 

Operation: choose(element, answer) 

Precondition:  

 The element is an IE link (<ielementLink>) 

 The element has associated the operation choose (attribute ‘op’).  

 The element has associated only 1 multi-valued question (attribute ‘question’).  

 The answer is the list of IE identifiers that correspond to children elements of the IE link. 

Post condition: Only the children with identifiers included in the list of answers are kept in the 

model. If any of the kept elements has associated the operation refine, the element is processed 

in order to apply this operation. 

6.6.3 Refining elements using patterns 

Operation: refine(element) 

Precondition:  

 The element is an IE (<ielement>) inside an actor’s boundary (<actor><boundary>) 

 The element has associated the operation refine (attribute ‘op’).  

 The element has the pattern to be applied (attribute ‘pattern’). 

 The element has no associated question.  

Post condition: Some elements are merged to the model following the next rules: 

 The pattern can contain other actors to be related to the actor where the IE is located. 

 When an actor from the pattern is not already in the model, it is moved to the model with 

no modification.  

 When an actor from the pattern is already in the model, its internal elements are moved 

following the next rules: 

o When the element appears only in the pattern, it is moved to the model with no 

modification. 

o In case of a match, the model element is replaced by the pattern element. 

 Dependencies from the pattern will be moved to the model, in case of a match, only the 

depender and dependee information is moved to the model, the dependum does not 

change. 

The match between the elements in the model and the pattern is done using the elements 

identifier (attribute ‘id’). In case of dependencies, 2 dependencies are the same if the 3 

identifiers associated to a dependency are de same (dependum, depender, dependee). 

Identifiers corresponds to name in the model definition (Section 5.3), name in models is a label 

associated to the element. 

6.6.4 Merging models 

Operation: merge(model1, model2) 
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Precondition: -- 

Post condition: The resulting model contains the elements from both models combined 

following the next rules: 

 When an actor only appears in one model, it is included in the resulting model with no 

modifications 

 When an actor appears in both models, it is included in the resulting model once, and its 

internal elements are a combination of both models following the next rules: 

o The element that appears only in one model is included in the resulting model 

with no modifications. 

o When an element appears in both models, the resulting model contains this 

element and a combination of the links of this element to the others from both 

models. 

 Dependencies that appear only in one model are included in the resulting model with no 

modification. 

 When the same dependency appears in both models, it is included once. 

Like in the refine operation, the element identifier (attribute ‘id’) is used to know when an 

element is in both models. In case of dependencies, two dependencies are the same if the three 

identifiers associated to a dependency are the same (dependum, depender, dependee). 

Identifiers corresponds to name in the model definition (Section 5.3), name in models is a label 

associated to the element. 
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Conclusion 

In this deliverable we have presented the progress done from Month 6 to Month 12 with respect 

to the Task 1.1 (T1.1. Foundational Ontologies for Strategic OSS-Based ecosystems) and the 

Task 1.2 (T1.2. Basic modelling and analysis of OSS-based ecosystems). Such progress was 

stated in terms of the: 

 The RISCOSS ontologies - corresponding enhancements/amendments and current 

status. 

 The modelling language for representing and analysing the diverse risk implications over 

the OSS-based ecosystems. 

 The methodology for modelling and reasoning about OSS ecosystems. 

 

Regarding the RISCOSS Ontologies, relevant changes were done at the ontological strategy, 

and the ontology building process originally described in D1.1. In addition, the progress in the 

state of the RISCOSS ontologies was significant leading, to the implementation of the first PoC 

of the RISCOSS platform. This document relates the current status and progress of the 

RISCOSS ontologies, with special focus on the OSS Ecosystem ontology (see Section 3 and 4) 

which has been defined by patterns that relate the ecosystem dimension and the business 

approach. It is important to remark that the RISCOSS ontologies were elaborated based on the 

use cases defined for this PoC. Further improvements will be done to put forward the remaining 

use cases that are expected for the next year of the project.   

With respect to the modelling language, this document details the extension and formalization of 

the i* language for the RISCOSS project purposes. The metamodel of the language as used by 

the RISCOSS platform is defined, and an equivalent XML-based format is presented. In 

addition, some algebraic definitions in order to be able to define operators are stated.   

Finally, regarding the methodology for modelling and reasoning about OSS ecosystems, this 

document relates the current version of the methodology aimed to support the construction of 

OSS ecosystems based on the OSS business patterns proposed in Section 4 and the modelling 

language described in Section 5. 

Next tasks and deliverables are aimed to improve all preliminary results presented here. 
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Annex A. RISCOSS Data Model (Further discussed in D4.3) 

 
Figure 33. RISCOSS Data Model: Scopes Package 

 
Figure 34. RISCOSS Data Model: Measurements and Tools 
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Figure 35. RISCOSS Data Model: Risk Model 

 
Figure 36. RISCOSS Data Model: Goal model 

 
Figure 37. RISCOSS Data Model: Questionnaires
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Annex B. Ontology OFLOSSC concepts, Enhancements and 

New/Modified relations with respect to the OSS Adopter ontology 

Tabla B1. OFLOSSC original concepts 

Concept 
 

Definition Source 
Activity 

 
OCoP 

 
Communication Activity information transmission OCoP 

  
Encourage&Congratulate 

 
OFLOSSC 

  
Package new users 

 
OFLOSSC 

 
Interaction Activity 

knowledge sharing and exchange, collaborative design, 
co-production OCoP 

  
Discuss 

 
OFLOSSC 

   
Discuss Bugs 

 
OFLOSSC 

   
Discuss Changes 

 
OFLOSSC 

   
Discuss Solutions 

 
OFLOSSC 

  
Maintain 

 
OFLOSSC 

   
Maintain Code 

 
OFLOSSC 

    
Add Functionality 

 
OFLOSSC 

    
Fix Bug 

 
OFLOSSC 

    
Improve Code 

 
OFLOSSC 

   
Maintain Documentation 

 
OFLOSSC 

   
Maintain Site 

 
OFLOSSC 

  
Support newbies 

 
OFLOSSC 

 
Learning Activity new knowledge acquisition OCoP 

  
Search Tecnical Support 

 
OFLOSSC 

 
Negotiation Activity interactions to agree on ideas or make consensus OCoP 

Actor 
 

OCoP 

 
Individual 

participating in some of the community activities (no 
community member) OCoP 

  
Contributor contributing to the community life OCoP 

 
Legal Entity legal entities behaving as project partners OCoP 

  
Institution 

 
OCoP 

   
Educational Institution 

 
OCoP 

   
Company 

 
OCoP 

  
Partner 

 
OCoP 

   
Distributor supporting the FLOSS dissemination OFLOSSC 

  
Professional Organization 

 
OCoP 

 
Member community members OCoP 

  
Current Member 

 
OCoP 

   
New Member generic term (applied to all CoP) OCoP 

    
Newby newmembers can only play the role of FLOSS users OFLOSSC 

  
Former Member 

 
OCoP 

  
Visionary 

The individual at the root of the FLOSS development, is 
the only one to play the role of project manager OFLOSSC 

Community 
 

OCoP 
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Concept 
 

Definition Source 
Decision Making 

 
OCoP 

 
Long-Term Decision 

 
OFLOSSC 

 
Medium-Term Decision 

 
OFLOSSC 

 
Short-Term Decision 

 
OFLOSSC 

Resource 
 

OCoP 

 
Document 

 
OCoP 

  
Help Document 

 
OFLOSSC 

   
FAQ 

 
OSDO 

   
How To 

 
OSDO 

   
Tutorial 

 
OSDO 

  
Release Document 

 
OFLOSSC 

   
Administrator Manual 

 
OSDO 

   
API Documentation 

 
OSDO 

   
Defect List 

 
OSDO 

   
Developer Manual 

 
OSDO 

   
Release Note 

 
OSDO 

   
User Manual 

 
OSDO 

 
Interaction Resource 

resources dedicated to knowledge sharing and 
knowledge exchange OCoP 

  
Item 

 
SIOC 

   
Post supporting annotation of blogs, forums and mailing lists SIOC 

    
Bug Message posts dedicated to bug resolution OFLOSSC 

    
Change Message posts dedicated to FLOSS evolution OFLOSSC 

    
Comment Message 

 
Dhruv 

    
Commit 

messages about commits which can be present in any 
kind of post (solution, bug or change) Dhruv 

    
Open Message messages initiating discussion threads Dhruv 

    
Solution Message posts dedicated to code improvement OFLOSSC 

 
Software Object 

 
Dhruv 

 
Tool 

 
OCoP 

  

Asynchronous 
Communication Tool 

 
OSDO 

  
Backup Tool 

 
OSDO 

  

Configuration Management 
System 

 
OSDO 

  
Content Management System 

 
OSDO 

  
Defect Management System 

 
OSDO 

  

Synchronous Communication 
Tool 

 
OSDO 

  
Test Tool 

 
OSDO 

Practice 
 

OCoP 

Procedure 
any established and well defined behaviour for the 
accomplishment on some activity OSDO 

 
Development Methodology? 

  

 
Scrum 

  Role 
 

OCoP 

 
Governance Role supporting community members through their OCoP 
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Concept 
 

Definition Source 
interactions and knowledge sharing 

  
Coordinator 

 
OCoP 

  
Facilitator 

 
OCoP 

   
Communicator 

 
OFLOSSC 

 
Peripheral Role 

actors building and exploiting the knowledge of the 
community OCoP 

  
Explicit Role assigned to members of the community OFLOSSC 

   
Contributor 

 
OFLOSSC 

    
Administrator 

 
OFLOSSC 

    
Developer 

 
OFLOSSC 

     
Apprentice Developer 

 
OFLOSSC 

     
Expert Developer 

 
OFLOSSC 

    
Disseminator 

 
OFLOSSC 

    
Documenter 

 
OFLOSSC 

    
Project Manager 

 
OFLOSSC 

    
Tester 

 
OFLOSSC 

   
User 

 
OFLOSSC 

  
Implicit Role 

reflect the implication of actors in the community life (e.g. 
participation in discussion thread) OFLOSSC 

   
Discussion Animator 

 
OFLOSSC 

   
Discussion Initiator 

 
OFLOSSC 

      
      

 

Table B2. Original Properties stated for OFLOSSC 

Concept 
 

Internal Relations 
Activity performed by Role 

  
Discuss deal with Post 

 
Negotiation Activity 

 

Actor 
has-practice Practice 
has-role Role 

  
Partner 

 

   
Distributor play Disseminator 

 
Member 

 

  
Visionary plays Project Manager 

Community 
 
 
 
 
 
 

Decides Decision Making 
has-actor Actor 
has-practice Practice 
initiated by Actor 
performs Activities 
produces Resources 
uses Resources 

Decision Making taken decision by Role 

Resource 
 

 
Document 

 

  
Help Document 
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Concept 
 

Internal Relations 
Role 

 

 
Governance Role 

 

   
Communicator communicates Encourage&Congratulate 

 
Peripheral Role 

 

  
Explicit Role 

 

    
Project Manager played by Visionary 

    
Tester 

 

  
Implicit Role write Post 

 

Table B3. Added terms to OFLOSSC and its potential relation to the OSS Ecosystem Ontology 

OFLOSS Term 
 
 

Potential Relations of OFLOSS 
Terms and OSS Adopter terms 

Added/Modified 
Definition 

Activity 
  
 Related to the OSS Adopter activities 

described in Table 2, 3, 4 and 5. 

Relevant actions performed by 
the OSS Community and/or the 
OSS adopter 

 
Communication Activity 

   Related to OSS Adopter communication 
activities stated in Table 4 

 

  
Encourage&Congratulate 

  

 

Communication activity aimed to 
recognize/foster actions 

  
Package new users   

 

 

 
Interaction Activity 

  

 

Activity involving two or more 
actors 

  
Discuss 

  

 

Activity involving two or more 
actors, aimed to reach an 
agreement 

   
Discuss Bugs 

  

 

Activity involving two or more 
actors, aimed to reach an 
agreement about bugs 

   
Discuss Changes 

  

 

Activity involving two or more 
actors, aimed to reach an 
agreement about changes 

   
Discuss Solutions 

  

 

Activity involving two or more 
actors, aimed to reach an 
agreement about solutions 

  
Maintain 

  

 

Activity involving two or more 
actors, related to provide 
maintenance  

   
Maintain Code 

  

 

Activity involving two or more 
actors, related to provide code 
maintenance 

    
Add Functionality 

  

 

Activity involving two or more 
actors, related to provide 
maintenance 

    
Fix Bug 

  
 

Activity involving two or more 
actors, related to fix bugs 

    
Improve Code 

  
 

Activity involving two or more 
actors, related to improve code 

   
Maintain 
Documentation 

  
 

Activity involving two or more 
actors, related to maintain 
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OFLOSS Term 
 
 

Potential Relations of OFLOSS 
Terms and OSS Adopter terms 

Added/Modified 
Definition 

documentation 

   
Maintain Site 

  
 

Activity involving two or more 
actors, related to maintain site 

  
Support newbies    Activity related to  

 
Learning Activity 

  
 

Activity aimed to support 
newcomers in the community 

  
…     

Actor     

 
Individual   

 

 

  
Contributor 

  

 Analyze relation with the OSS adopter 

Individual actor that provides 
something to the OSS 
community 

 
Legal Entity    Actor with a legal character 

  
Institution     

   
Educational Institution     

   
Company 

   OSS Adopter Company is related to this 
term 

 

 
…     

Resource 
   Related to Table 6 (OSS adopter-related 

resources) 

 

 
Document   

 

 

 
…     
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Annex C. iStarML grammar 

This annex contains the iStarML grammar using the traditional extended BNF meta language 

grammar [Cares07]. However, given the characters “<“ and “>“ are part of the language, it is not 

possible for them to be part of the meta language. We have omitted them but we have marked 

the defined elements using the color blue and the italic style. The meta symbols definition is 

showed in Table 14. [Cares07] contains the reference guide of this format, including the 

grammar defined in this Annex. 

Table 14. Used extended BNF symbols 

 

The main iStarML set of tags corresponds to the main constructs of i* language: actor, 

intentional element, intentional element link, dependency, and boundary and actor link. Beside 

these tags, Table 15¡Error! No se encuentra el origen de la referencia. shows the 3 special 

tags defined in order to store and recover i* diagrams. 

Table 15. Complementary iStarML tags 

 

The syntax for all the defined tag are detailed from Table 16¡Error! No se encuentra el origen 

de la referencia. to Table 23.  
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Table 16. <istarml> tag syntax 

 

Table 17. <actor> tag syntax 
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Table 18. <ielement> tag syntax 

 

Table 19. <boundary> tag syntax 
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Table 20. <ielementLink> tag syntax 

 

Table 21. <dependency> tag syntax 
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Table 22. <actorLink> tag syntax 

 

Table 23. <graphic> tag syntax 

 



   D1.2 Modeling support (intermediate version) 
 

© RISCOSS Consortium  84 

 

C.1 References 

[Cares07] Cares, C., Franch, X., Perini, A., Susi, A.: iStarML The i* Mark-up Language: 

Reference’s Guide. 2007. GESSI Research Group, Universitat Politècnica de Catalunya. URL:  

http://www.essi.upc.edu/~ccares/papers/istarmlRefGuide.pdf [Query: 1st November 2013]. 

[Sethi96] R. Sethi, Programming Languages: Concepts and Constructs (2nd edition). Addison 

Wesley, 1996. 



   D1.2 Modeling support (intermediate version) 
 

© RISCOSS Consortium  85 

Annex D. OSS Acquisition strategy pattern using iStarML format 

This annex presents the iStarML file content for the pattern corresponding to the OSS 

Acquisition strategy, Figure 38 shows this pattern graphical representation.  

 
Figure 38. OSS Acquisition pattern 

In this pattern contains 2 actors: OSS Community and The Company. These actors has defined 

some intentional elements and intentional element links. And finally, there are 3 dependencies 

between these 2 actors. 

It is worth to mention that this file does not contains graphical information about the model, only 

contains the information related to the model elements. 

<?xml version='1.0'?> 

<istarml version='1.0'> 

 <diagram name='OSS Acquisition'> 

  <actor id='COMM' name='OSS Community'> 

   <boundary> 

    <ielement id='OSS-D' name='Develop OSS Component' type='task'> 

     <ielementLink type='decomposition'> 

      <ielement id='TST' name='Act-TEST' type='task'/> 

  <ielement id='DEV' name='Act-DEV' type='task'/> 

  <ielement id='MNT-C' name='Act-MAINT-Comp' type='task'/> 

  <ielement id='RLS' name='Act-RELEASE' type='task'/> 

     </ielementLink> 

    </ielement> 

    <ielement id='CM' name='Community Managed' type='goal'> 

     <ielementLink type='means-end'> 

      <ielement id='DCD-R' name='Act-DECIDE-Roadmap' type='task'/> 

  <ielement id='DCD-A' name='Act-DECIDE-ACC' type='task'/> 

     </ielementLink> 

    </ielement> 
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    <ielement id='SA' name='Supporting Activities Held' type='goal'/> 

   </boundary> 

  </actor> 

  <actor id='CMP' name='The Company'> 

   <boundary> 

    <ielement id='OSS-ACQ' name='Acquire OSS Component' type='task'> 

     <ielementLink type='decomposition'> 

  <ielement id='SLT' name='Act-SEL' type='task'/> 

  <ielement id='TQ' name='Technical Quality' type='softgoal'> 

       <ielementLink type='contribution' value='help'> 

        <ielement id='ACQ-TS' name='Act-ACQ-Tech' type='task'/> 

        <ielement id='ACQ-OS' name='Act-Learn' type='task'/> 

       </ielementLink> 

  </ielement> 

  <ielement id='USE' name='Deploy or Integrate' type='goal'> 

   <ielementLink type='means-end'> 

    <ielement id='DPL' name='Act-DEP' type='task'/> 

    <ielement id='INT' name='Act-INT' type='goal'/> 

   </ielementLink> 

  </ielement> 

      <ielement id='TST-P' name='Act-TEST-Prod' type='task'/> 

      <ielement id='MNT-P' name='Act-MAINT-Prod' type='task'/> 

     </ielementLink> 

    </ielement> 

   </boundary> 

  </actor> 

  <ielement id='DCM-T' name='Res-Tech-DOCUM' type='resource'> 

   <dependency> 

    <depender iref='ACQ-TS' aref='CMP'/> 

    <dependee iref='OSS-D' aref='COMM'/> 

   </dependency> 

  </ielement> 

  <ielement id='DCM-U' name='Res-User-DOCUM' type='resource'> 

   <dependency> 

    <depender iref='ACQ-OS' aref='CMP'/> 

    <dependee iref='RLS' aref='COMM'/> 

   </dependency> 

  </ielement> 

  <ielement id='OSSC+DCM' name='Res-OSS-Comp-with-Docum' type='resource'> 

   <dependency> 

    <depender iref='OSS-ACQ' aref='CMP'/> 

    <dependee iref='RLS' aref='COMM'/> 

   </dependency> 

  </ielement> 

 </diagram> 

</istarml> 
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Annex E. OSS Integration strategy pattern using iStarML format 

This annex presents the iStarML file content for the pattern corresponding to the OSS 

Integration strategy, Figure 39 shows this pattern graphical representation.  

 
Figure 39. OSS Integration pattern 

In this pattern contains 2 actors: OSS Community and The Company. These actors has defined 

some intentional elements and intentional element links. And finally, there are 13 dependencies 

between these 2 actors. 

It is worth to mention that this file does not contains graphical information about the model, only 

contains the information related to the model elements. 

<?xml version='1.0'?> 

<istarml version='1.0'> 

 <diagram name='OSS Integration'> 

  <actor id='COMM' name='OSS Community'> 

   <boundary> 

    <ielement id='OSS-D' name='Develop OSS Component' type='task'> 

     <ielementLink type='decomposition'> 

      <ielement id='TST-C' name='Act-TEST-Comp' type='task'/> 

 <ielement id='MNT-C' name='Act-MAINT-Comp' type='task'/> 

 <ielement id='DEV' name='Act-DEV' type='task'/> 

 <ielement id='RLS' name='Act-RELEASE' type='task'/> 

     </ielementLink> 

    </ielement> 
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    <ielement id='CM' name='Community Managed' type='goal'> 

     <ielementLink type='means-end'> 

 <ielement id='DCD-R' name='Act-DECIDE-Roadmap' type='task'/> 

 <ielement id='DCD-A' name='Act-DECIDE-ACC' type='task'/> 

     </ielementLink> 

    </ielement> 

    <ielement id='SA' name='Supporting Activities Held' type='goal'/> 

   </boundary> 

   </actor> 

   <actor id='CMP' name='The Company'> 

    <boundary> 

     <ielement id='OSS-INT' name='Integrate OSS Component' type='task'> 

      <ielementLink type='decomposition'> 

       <ielement id='SLT' name='Act-SEL' type='task'/> 

       <ielement id='USE' name='Deploy or Integrate' type='goal'> 

        <ielementLink type='means-end'> 

         <ielement id='DPL' name='Act-DEP' type='task'/> 

         <ielement id='INT' name='Act-INT' type='goal'/> 

        </ielementLink> 

       </ielement> 

       <ielement id='TST-P' name='Act-TEST-Prod' type='task'/> 

       <ielement id='TQ' name='Technical Quality' type='softgoal'> 

         <ielementLink type='contribution' value='help'> 

          <ielement id='ACQ-TS' name='Act-ACQ-Tech' type='task'/> 

          <ielement id='ACQ-OS' name='Act-Learn' type='task'/> 

         </ielementLink> 

       </ielement> 

       <ielement id='DCD-W' name='Act-DECIDE-Wishlist' type='task'/> 

       <ielement id='MNT-P' name='Act-MAINT-Prod' type='task'> 

        <ielementLink type='decomposition'> 

         <ielement id='EVL-DF' name='OSS Evolves towards Desired Features' 

type='softgoal'> 

          <ielementLink type='contribution' value='Help'> 

           <ielement iref='CNT-CP'/> 

           <ielement iref='CNT'/> 

          </ielementLink> 

         </ielement> 

         <ielement id='Q' name='Quality of the Evolved OSS Component' 

type='softgoal'/> 

        </ielementLink> 

       </ielement> 

      </ielementLink> 

     </ielement> 

     <ielement id='CNT' name='OSS Community Contributed' type='goal'> 

      <ielementLink type='means-end'> 

       <ielement id='RPT-B' name='Act-RepBUG' type='task'/> 

       <ielement id='PTCH-D' name='Act-PATCH' type='task'> 

        <ielementLink type='decomposition'> 
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         <ielement id='RPT-P' name='Act-RepPATCH' type='task'/> 

        </ielementLink>  

       </ielement> 

       <ielement id='SPT' name='Act-SUPP' type='task'/> 

       <ielement id='CNT-CP' name='According to OSS Community Practices' 

type='softgoal'> 

        <ielementLink type='contribution' value='Help'> 

         <ielement iref='ACQ-MS'/> 

   </ielementLink> 

       </ielement> 

       <ielement iref='TQ'/> 

      </ielementLink> 

     </ielement> 

     <ielement id='ACQ-MS' name='Act-ACQ-Man' type='task'/> 

    </boundary> 

   </actor> 

   <ielement id='DCM-T' name='Res-Tech-DOCUM' type='resource'> 

    <dependency> 

     <depender iref='ACQ-TS' aref='CMP'/> 

     <dependee iref='OSS-D' aref='COMM'/> 

    </dependency> 

    </ielement> 

     <ielement id='DCM-U' name='Res-User-DOCUM' type='resource'> 

      <dependency> 

       <depender iref='ACQ-OS' aref='CMP'/> 

       <dependee iref='RLS' aref='COMM'/> 

      </dependency> 

     </ielement> 

     <ielement id='OSSC+DCM' name='Res-OSS-Comp-with-Docum' type='resource'> 

      <dependency> 

       <depender iref='INT' aref='CMP'/> 

       <dependee iref='RLS' aref='COMM'/> 

      </dependency> 

     </ielement> 

    <ielement id='NF' name='Res-NEWFEATURE' type='resource'> 

     <dependency> 

      <depender iref='DCD-R' aref='COMM'/> 

      <dependee iref='DCD-W' aref='CMP'/> 

     </dependency> 

    </ielement> 

    <ielement id='EVL-DF' name='OSS Component Evolves towards Desired 

Features' type='softgoal'> 

     <dependency> 

      <depender iref='EVL-DF' aref='CMP'/> 

      <dependee iref='DCD-R' aref='COMM'/> 

     </dependency> 

    </ielement> 

    <ielement id='ACC-C' name='Acceptance as Contributor' type='goal'> 
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     <dependency> 

      <depender iref='CNT' aref='CMP'/> 

      <dependee iref='DCD-A' aref='COMM'/> 

     </dependency> 

    </ielement> 

   <ielement id='BUG' name='Res-BUG' type='resource'> 

    <dependency> 

     <depender iref='MNT-C' aref='COMM'/> 

     <dependee iref='RPT-B' aref='CMP'/> 

    </dependency> 

   </ielement> 

   <ielement id='BUG' name='Res-BUG' type='resource'> 

    <dependency> 

     <depender iref='PTCH-D' aref='CMP'/> 

     <dependee iref='MNT-C' aref='COMM'/> 

    </dependency> 

   </ielement> 

   <ielement id='NF' name='Res-NEWFEATURE' type='resource'> 

    <dependency> 

     <depender iref='PTCH-D' aref='CMP'/> 

     <dependee iref='MNT-C' aref='COMM'/> 

    </dependency> 

   </ielement> 

   <ielement id='PTCH' name='Res-PATCH' type='resource'> 

    <dependency> 

     <depender iref='MNT-C' aref='COMM'/> 

     <dependee iref='RPT-P' aref='CMP'/> 

    </dependency> 

   </ielement> 

   <ielement id='GS' name='Give Support' type='task'> 

    <dependency> 

     <depender iref='SA' aref='COMM'/> 

     <dependee iref='SPT' aref='CMP'/> 

    </dependency> 

   </ielement> 

   <ielement id='CP' name='Knowledge acquisition about OSS Community' 

type='goal'> 

    <dependency> 

     <depender iref='ACQ-MS' aref='CMP'/> 

     <dependee aref='COMM'/> 

    </dependency> 

   </ielement> 

  <ielement id='Q' name='Quality of the Evolved OSS Component' 

type='softgoal'> 

   <dependency> 

    <depender iref='Q' aref='CMP'/> 

    <dependee iref='MNT-C' aref='COMM'/> 

   </dependency> 
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  </ielement> 

 </diagram> 

</istarml> 


