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1 General information

This project is supposed to be solved in groups of two or three students and
project reports should be sent to luca.aceto@gmail.com as a single pdf file.

The solutions of different groups must be independent; sharing parts of the
code or the text of the report is strictly forbidden.

The project will account for 40% of your final mark for the course.
The deadline for delivering the project is Friday, 18 October 2013, at 13:00.

Late submissions will not be accepted.

2 Specification of the requirements for the sched-
uler

You have a set of processes P1, . . . , Pn, n ≥ 2, that should be scheduled in
performing some task. Each process Pi, 1 ≤ i ≤ n, wants to perform its task
repeatedly, and a scheduler is required to ensure that the processes begin their
task in cyclic order starting with P1. The different task performances may
overlap in time (for example, P2 can start its task before P1 finishes its own),
but the scheduler must ensure that each process finishes one performance of its
task before it begins another.

We assume that process Pi requests task initiation by ai and signals its
completion by bi, where we assume that the channel names ai and bi are all
distinct. The informal specification of the scheduler is therefore as follows:

1. It must perform a1, . . . , an cyclically, starting with a1.

2. It must perform ai and bi alternately, for each i.
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The scheduler must be as flexible as possible; it must allow any sequence of
task initiations and completions that is compatible with the two requirements
we have just stated.

3 Implementation of the scheduler

You should build your CCS implementation of a scheduler that meets the re-
quirements stated above as a ring of n ‘cells’ C1, . . . , Cn. Each cell Ci uses four
different port names, namely ai, bi, ci and ci−1. The idea is that

• port ai is used to record the start of the execution of the task of the process
controlled by the ith cell,

• port bi is used to record the end of the execution of the task of the process
controlled by the ith cell,

• port ci is used to connect to the next cell in the ring, and

• port ci−1 is used to connect to the previous cell in the ring.

Note that the cell that follows Cn is C1, and so the cell that precedes C1 is Cn.
So, i− 1 is actually n when i = 1.

A handwritten description of the interface of the cell Ci, 1 ≤ i ≤ n, and a
picture of a four-cell scheduler are depicted on the following page.

4 Your tasks

In this project, you are supposed to carry out the following tasks.

1. Describe a CCS implementation of the scheduler. In your implementation,
use a common template for a ‘cell’ and obtain each cell Ci by relabelling
the port names of the template accordingly.

2. Describe how to specify formally the correctness requirements for the
scheduler using weak bisimilarity.

3. Use the Concurrency Workbench to check whether your version of the
scheduler for n ∈ {3, 4, 5} is correct with respect to the given specification.

4. Describe how to specify formally the correctness requirements for the
scheduler using Hennessy-Milner Logic with recursion.

5. Use the Concurrency Workbench to check whether your version of the
scheduler for n ∈ {3, 4, 5} is correct with respect to the given specifications
in Hennessy-Milner Logic with recursion.

You should return a zip file including:
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Figure 1: The interface of a cell and a four-cell scheduler
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• a clear and concise report of your work on the project as a pdf file; the
report should describe the main ideas behind your model of the scheduler
and the specification of its correctness criteria, and the results of your
computer-assisted verifications;

• a CWB file with your model of the scheduler and the specifications of the
correctness criteria.

5 Second task

Model the one-dimensional solitaire game described at

http://www.ru.is/faculty/luca/MV2011/solitaire.pdf

in CCS and use the CWB to check that the game can indeed be solved. Explain
the ideas behind your modelling of the solitaire game and what question(s) you
asked the tool in order to verify that the game can be solved.
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