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UNIVERSITY OF OSLO 
 

Faculty of Mathematics and Natural Sciences 
 
 

Exam in INF5120/INF9120 – Model Based System Development             
Day of exam: Monday June 4th, 2012  
Exam hours: 1430 - 1830  
This examination paper consists of 6 pages. 
Appendices: 3 (A, B and C, included in the 6 pages).  
Permitted materials: All printed and handwritten material.    
The exam can be answered either in English or in Norwegian. 
Make sure that your copy of this examination paper is complete before answering.  
 

 
Introduction 
 
In this exam you shall in Question 1 do modelling related to a practical case of a Biodiversity 
Information System (BIOS), using different practices/modelling languages from the INF5120 
methodology (also used in Oblig 1) to create BPMN, Value Network, Use case and SoaML 
models. 
 
You shall in Question 2 create a metamodel for Value Network Models and write model 
transformation/mapping rules from Value Networks to SoaML, using your preferred 
transformation language and illustrate the transformation/mapping rules (code) for this.  
 
Finally you shall in Question 3 discuss how agile development and model based development 
can be related. 
 
An overall description of the Biodiversity Information System (BIOS) is given in Appendix A. 
You can adapt the described scenario as you find suitable to illustrate your models. Appendix B 
contains a description of Value Networks, and also a Value Network example. Appendix C 
contains the metamodel for SoaML. 
 
 
Question  1)  (40% - 110 minutes, Modelling with some of the INF5120 methodology 
practices used in Oblig 1) 
 

a) Make a Business Process Model for BIOS using BPMN, focusing on the steps a user 
will take in trying to identify and report on a species.  (10% - 30 minutes) 
 

b) Make a Value Network Model for BIOS using Value Networks (See also Appendix B 
with example), focusing on the value exchange between the different actors/participants 
and service providers involved.  (10% - 30 minutes)   

 
c) Make a Requirements Model for BIOS using the UML use case approach, with Use 

cases for species identification and reporting.  (10% - 20 minutes)   
 

d) Make a Service Model for BIOS using SoaML, with service architecture and service 
contracts.  (10% - 30 minutes)   
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Question  2)  (40% - 90 minutes, Value Networks and SoaML, Metamodel and 
Transformations from Value Networks to  SoaML) 
 
 

a) Make a metamodel for Value Network Models, and illustrate a relationship both to the 
graphical and a possible lexical syntax. (Ref. description and example of Value 
Networks in Appendix B, and your own model from Question 1b).  (20% - 45 minutes) 

 
b) Using MDE techniques, with model transformations, it could be possible to partially 

automate the initial setup of a SoaML model based on the identification of roles and role 
collaborations from a Value Network model. Describe and illustrate with an example 
how to define transformation/mapping rules, with your preferred transformation 
language, for how to transform Value Network models to SoaML models. Use the 
metamodel for Value Networks that you created in Question 2a and relate to the SoaML 
metamodel as shown in Appendix C.  (Note that not all information required for a 
SoaML model can be found in the Value Network model, so some information will have 
to be entered into the SoaML model by other means).  (20% - 45 minutes) 

 
 
 
Question  3)  (20 % - 40 minutes,  Model Driven and Agile Development) 

 
a) Sometimes it is considered to be a conflict between model based system development 

and agile development. Explain and reason for how you can see a relationship between 
model-based and agile development, both in the context of one particular system 
development project and in the context of the description of a corresponding software 
engineering methodology. 

 
 
 
Contact during exam:  Arne J. Berre  (Phone: 22067452)  
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Appendix A - BIOdiversity information System (BIOS) description 
 
With consideration for the impact of our society on nature, there is an increasing interest in 
keeping track of the presence of various species in flora and fauna in our environment and 
nature. The availability of smart phones and easy access to web based systems encourage the 
creation of a Biodiversity reporting information system available for different potential user 
roles. 
 

In this exam set the problem domain is a Biodiversity Information System (BIOS) for the use 
of smartphones and web interfaces for the reporting of flora and fauna observations, including 
support for the identification of species. 
 
The Biodiversity information System (BIOS) addresses this with the aim of providing people 
with the possibility to identify species observed in nature, and to report this to a common 
information system in order to keep track of what kind of species that has been observed.  
 
The system shall have an underlying service that can recognise species based on image 
identification from a photo/picture, initially to be established for the identification of trees 
through pictures of the tree leaves (which increasingly can be enhanced for other kinds of 
species).  For trees there can also be location/position information through GPS coordinates to 
identify a tree by its location, maybe others already have recognised and identified a particular 
tree before. 
 

              
 

Figure 1 - Part of App user interface for tree reporting, and example of a leaf picture. 

 
The system shall also have an underlying service that can recognise birds by audio recordings of 
bird songs, (as an extension to audio recognition in popular music identification apps like 
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SoundHound and Shazam).  Even if direct position can not be used for birds, the general habitat 
of the location can be foundation for estimating the likelihood of a certain observation. 
 
BIOS focuses on biodiversity-related aspects of the environment, incorporating both data and 
information on biodiversity into the Future Internet. On the data level, species and habitat 
occurrence data will be collected and merged from multiple sources, both from data collected 
within BIOS through the use of both mobile and traditional web-based applications for data 
provision. 
 
Different user groups can be targeted for species recognition and data collection, i.e.  Teachers 
& Pupils; Nature Hobbyists & Advanced Amateurs and Scientists, and they might get 
customised interfaces related to their assumed competence level. 
 
In the focused scenario „Reporting Nature Observation‟ we target nature hobbyists and 
advanced amateurs, who already have a profound knowledge of certain aspects of biodiversity 
in their surroundings. This user group is given the opportunity to share their knowledge and 
experiences with a wider community, while gaining feedback to in turn advance their own 
knowledge.  
 
In addition to the mobile scenarios involving the three user groups mentioned above, a web 
based portal should be provided. This will be an easy access point for new users to see what 
BIOSYS types of data and information are available as well as providing support for users 
making further use of this data such as regional administrations looking for the location of 
invasive species in their area. The portal will also serve for administration purposes, for data 
upload that is not possible from the field, as well as giving users the opportunity to review and 
refine the data after entry in the field. A further level of quality assurance will be performed via 
the portal through crowdsourcing techniques, with users providing feedback on data stemming 
from other users. 
 
 
 
 
 
Appendix B - Value Network description and example 
 
 
Definition: a Value Network is a set of roles and interactions that generates a specific business, 
economic, or social good. 
 
Value Network Analysis (VNA) provides a way to map and visualize, analyze, and optimize 
value creating networks. It provides a human-centric, role-based, network ecosystem 
perspective into how value is created. VNA makes intangibles visible, negotiable, and 
manageable with powerful new performance indicators. It shows both structured relationships 
and the informal yet essential flow paths of knowledge sharing and support - that are required 
for a sustainable, resilient, and innovative enterprise. 
 
Nodes represent participants (often real people, but can also be systems/applications) 
and the Roles that they play.  Solid lines show tangible, formal or contractual, deliverables 
being transacted.   Dashed lines show intangible or informal value being provided. Numbers on 
the lines represent a potential sequencing in a process. 
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Figure 2 – Value Network concepts 
 
 
 
 
 
 
The following figure shows a Value Network example. 
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Figure 3 – Value Network example 
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Appendix C - SoaML Metamodel – Service oriented architecture Modeling Language 
 
The following two figures show the SoaML metamodel for ServiceInterface and Participant, 
and ServiceContract and ServiceArchitecture, respectively.  

 
 
 
Figure 4 - SoaML ServiceInterface and Participant 
 
 
 

 
Figure 5 - SoaML ServiceContract and ServiceArchitecture 


