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1. Introduction and M otivation

Grid systems have evolved over time from traditional grid computingrioce grids. Grid
computing focuses on high perfomance computing, based on the concepts ofboclilitey-
and resource sharing, by which grid systems are able to solve miteeraputationally inten-
sive tasks. Service grids include additionally virtualized, applicdtedd-specific services,
providing for geographically and organizationally distributed service provsjani a virtual
organization (VO). Evolution of grid systems has not stopped at that bistigeads currently
toward knowledge grids [1]. In knowledge grids, adaptive workflows are afrnmdgrest [2].
A complete view on the current status of a virtual organization veispect to executed
processes and services is gained by a service aggregator.

This type of grid systems is characterized by its focus on knowledgesive tasks which are
modeled by adaptive business processes. Accordingly, high performance comguicess
may still be available and helpful, but they are not regarded anyma@ecastral concern.
However, knowledge grids require functional extensions in other areasicsigan commer-
cialization and mobility support. A platform as the one to be developéihvite European
project Akogrimo [3] will support pervasive access to knowledge by nudasféering mobile
grid services in Mobile Dynamic Virtual Organizations (MDVO) [#at help its possibly
dynamically changing organizational members to solve complex problems ificsppplica-
tion domains with a clear economic orientation.

Commercial service provision in MDVOs is best applied if theofwithg characteristics are
prevailing [5]: In a mobile grid, multiple legally independent entitiesable to join and leave
an operational VO, which includes both, service users as well\asesproviders, and what
turns a static VO into a Dynamic Virtual Organization (DVTQ)e main reason for this dynamic
element with respect to organizational composition is found in mghitiiich embraces user,



terminal, as well as session mobility. Mobile grid resourcesargd! the VO in the areas of
session managememd. session transfers to another device), user- and device-relatexitconte
management and thus also adaptive business process enactment.

Norway'’s aquaculture industry — the country’s third largest aftendigas — covering an ample
value network with many different, locally dispersed stake holdershévatto deal with non-
trivial problems, is assumed to be a well-suited candidate to implement and #tmhcept
of commercial service provisioning in an MDVO. Telenor R&D, locatedTrondheim,
Norway, furthermore maintains a number of collaborations with loxchlstrial and research
partners in the fish farming domain, so that considerable know-how ingthéas already been
established.

2. Description of Work

This work forms an integral part of the respective efforts on a fish farroemgso, called Sea
Cage Gateway (SCG). At the current stage, the SCG scenarimeaactbrding problems focus
on the sea cages themselves where fish is raised. Ongoing wortodea&mple with detection
of misplaced cages. In general, SCG is currently more concerneduestions in the area of
wireless sensor networks than mobile grid issues. Information floa@dingly are mostly
unidirectional, containing metered data about cages and status o$hbs fiving in them.
Emphasis is put on automation with as little human interaction as possible and needed.

Automation as a design goal appears to be reasonable, both intuiteelgsevell as from an
economic viewpoint. However, when considering the diverse stakeholders involbd
process from roe to the end product, forming up a complex value network| seveites are
identified to be of high interest with respect to extending SCG wathilengrid technology. In
a mobile grid, information flows are intended to be bidirectional, sahlegbotentially mobile
or nomadic grid service users not only request and consume serviceso lofitealservices, thus
becoming grid service providers as well.

Since the organizational representation of a grid is a VO, thapyritarget of this thesis consists
in identifying actors and their roles in a Norwegian fish farming va&ievork that would profit
best from building an MDVO integrating both, mobile and fixed resources.

3. ThesisGoals

* The main objective of this thesis is found in a conceptual investigation in Norwaty’s fi
farming industry in order to identify the potential of mobile grids and MDVOs in this spe-
cific domain. This concept has to satisfy the following requirements:

» Primarily, it shall identify product-enabling areas so that mobitktgchnology would
be seen as the main driver for new and innovative products and services. Product-sup-
porting areas can be investigated too, which however is assessed second-rate.

* The concept has to depict clearly the values added by choosing mobile grids over alter-
native approaches. This work thus shall answer explicitly the questioandfpr what
purpose a mobile grid is beneficial and the preferred option for which stake holders.

» Time- as well as resource-wise it needs to focus on a potential solution igsborel
realistic assumptions so that a demonstrator on site would be feasible to be imple-
mented within a time frame of 2 to 3 years, maximum.

» Along with the written report, the work shall cover a simulatioaregther form to visualize
the respective results. The specific wag.(simulating optimization potentials for logis-
tics-related operational sequences in a distribution centestpattiof an MDVO) of doing
S0 is not pre-determined and it is thus left to the student to decide besths&uited option.
However, it is required to demonstrate mobile grid’s potentialsvelleunderstandable and
appealing manner.



4. Activities

Based on the description of work the following activities - someralleh- are recommended:

Introduction to fields of interest and provide a motivation for your work. Focus is to be set
on mobile grids in a commercial environment. This includes also an outline of used con-
cepts and terms.

Give an overview of state-of-the-art with respect to related work in the @freas

* Mobile grids and Mobile Dynamic Virtual Organizations. Sharpen your view on coop-
eration and role models that offer a conceptual tool to reflect business flowarin int
domain service provisioning. Alternative concepts rivalling with (mdlgiiels need to
be analyzed as well.

* Aguaculture and fish farming. Familiarize with the peculiarities of the @ain
domain, both in general as well as considering specific aspects for Norway. Document
ongoing and upcoming efforts and trends in the industry by focusing on the respective
stake holders’ needs and requirements.

* Business modeling frameworks. Gain an embracing overview of bestpgafdr busi-
ness modeling so that you have the necessary tools and methods at hand to design and
formalize your concept appropriately.

Out of the motivation and the analysis of related work, derive regaits allowing you to
identify actors and roles in the fish farming value network that would profit from building
an MDVO.

Based on the results of a requirements match, develop the respective chosedged-fl

SCG scenario. Characterize relevant business activities within the MDY@ apecial

focus on commercial exploitation of mobile grid inventions, such as accounting capabilies
or context management. Formalize these findings in an appropriatesfgrivy means of
message sequence diagrams documenting information flows. Develop a simulation that
visualizes the SCG MDVO with its actors and business flows.

Evaluate your work by clearly depicting reached and missed objectives as well as advan-
tages and drawbacks of the chosen approach.

5. General Notes

Provide a proposed schedule for your steps within the first two weghksiofvork. Clarify
details with your supervisor and finalize the schedule of tasks, basically in aklywee
fashion. Prepare an intermediate report and a short internal pteseateer half time (date
to be set) and discuss this with your supervisor. At the thesis’femal public presentation
has to be given.

The final written report will document all work undertaken and remember that ploid re

must be self-contained. Major technical basics are to be included and detailed knowledge
obtained during the work must be documented. Assumptions, design decisions, configura-
tion choices, and results are part of the report as well as implementationatetaisage
information. Correct bibliographic references and a list of papers, recommendatbns, a
descriptions used must be added, including those ones given below.

Establish weekly meetings with the supervisor to report on progress and problems.

Students involved are required to read and answer e-mails related to this prlegst at
twice a week.

The sheet on hints for diploma/semester thesis work is required to be known.



6. Formal Results

Besides an oral presentation of your work in exactly 20 min plus 10 miguéstions and
answers during the public presentation, the following written documentsaarof your work
and need to be handed in to the supervisor in time:

» Areport in a soft cover binding, printed double-sided, and in 3 copies (in English, pre-
ferred): It covers the problem to be solved, the discussion of the design choices, a set of
arguments on the final design choice, a list of solved and open issalelg, af tcontent and
figures (including tables), a valid list of bibliographic references, and optional appgndic
as required. A critical consideration of the task, the work, and the result will conlctude t
report. The official acknowledgement section is mandatory, a personal one optional, how-
ever recommended, as usually a number of people took part in the processzirfidjniad
thesis. The text processing shall be done in FrameMaker (preferred).

* A documentation of the implemented/configured system, covering the systems view point,
an implementation description, a use and installation manual, a documentation of all pro-
gram and data structures developed or utilized. All of this may be part of the report below,
however, in case it will not be included, it must exist in a separate document.

* A dedicated CD has to be produced: (1) a collection of all program sources, software com-
ponents, protocol implementations utilized, hardware/product documentation in PDF,
related work papers in PDF or full HTML pages, and a directory igéiser; (2) the written
thesis (report) in source files, figures in source file and gipsr @d a full printable PS as
well as PDF file, the set of slides for the final presentation in PowerPoint,|dactradr
material used, if available in electronic form, such as all existing and documesttedd-
narios, testing plans, and test results.

* A German (or English, in case of a German report) summary of maximum 2 pages, which
will enable a quick and clear survey of this work’s tasks and results. This summidrg wil
part of the bound report, and is included after the front page and before any other text will
follow. It includes four short sections on: 1. Introduction, 2. Aims and Goals, 3. Results,
and 4. Further Work.

* The complete set of copies of the report, the CD, and the talk must be completed and
handed in to the supervisor in time before the diploma thesis will change into “submitted”
status.
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