
COM2007 Modelling and Simulation
Summer Assessment, 2009

This single piece of coursework represents the summer assessment for COM2007.
It must be handed in electronically by email to Helen Treharne and Jackie Gal-
lagher by 12:00 Monday September 7th, 2009. Make sure that your submission
is your own work. Please ask me to clarify any of the part of the coursework
if it is unclear to you. Submissions are routinely checked for plagiarism. You
may be required to discuss your submission with the module convenor during
its marking if necessary (either by phone or in person)

Overall aim

The aim of the coursework is to build a model of the Noughts and Crosses
game in CSP. It will contain the basic notion of a board and include checks for
winning combinations. The players will take it in turns to enter their mark on
the board.

The CSP will be structured using the alphabetised parallel construct we’ve
seen during the course. It will also make use of menu choice. We will also
use interleaving in the case where we want to combine processes which do not
interact on any events (see website for example).

There are several ways to tackle the problem and all are acceptable. You can
introduce more events than I explicitly indicate in the sections below if it helps
you to define the system clearly.

The following will break the problem down into smaller parts so that you can
build up the model incrementally. You should always make sure that after
you’ve composed processes together that they behave as you would want them
to at each stage of development.

Marking

Each part has been given a mark. However, you may need to change the ear-
lier definitions when it comes to adding the more complex behaviour. You do
not have to provide a solution for each section so that I can test each section
separately. I will be able to see incrementally how your system has developed.
Therefore, if the processes in the early sections are more complex by the end,
than were needed in the individual sections, you do not need to worry about
this. The mark scheme enables you to accumulate marks from the latter sections
even if you have not managed to complete all of Sections 6 and 7.
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1 Simple player processes (10 marks)

Each player has an identity. Define a set of two players. Define the board
parameters. Your solution must work for a 3*3 board. Define appropriate
events to represent: a move for a player, a win and a draw.

When a player moves, I would expect to pass his identity along the channel,
and also either a number indicating the square/cell on the board, or the x,y
co-ordinate of the board.

When a player has won a game I would expect the player to have to engage in an
event to signify this. You could use global won channel or you can break it down
into verticalwin, horizontalwin, ldiagonalwin and rdiagonalwin. The important
consideration is that you pass the player identity as a value along your chosen
channel/channels.

When a draw game occurs I would expect the player to engage in an event to
signify this. This time it is not necessary that you pass the player identity along
the channel because the event draw will be common to both players.

Define a parameterised process to capture an individual player.

2 Alternating Control (10 marks)

Define a separate process to control the movement of the player. The move
events of the players alternate and the game can start with either player.

Define a new process that combines the behaviour of the players from Section 1
and the alternating behaviour. You will need to define appropriate alphabets.

At this point in your development the winning event/events, the draw event,
and the fact that the player could enter his mark more than once in the same
position should still be possible. We will rule this out using a board control
process in the next section.

3 Board Control (15 marks)

It makes sense to only allow a mark (nought or a cross) to be entered on a board
once. After a player has filled a cell then no further behaviour is possible for
that cell. Therefore, we need to define processes to describe this behaviour
before composing it with the earlier section. (Interleaving will come in handy
here to combine the behaviour of individual cells which are defined using a
parameterised process.)

Define a new process that combines the overall behaviour of your system so far
(Section 1 to Section 3).
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4 Adding draw game control (10 marks)

Up until now the winning event/events and the draw event have not been con-
strained. Control your overall system so far to only allow the draw event when
all the squares/cells have been filled. There is more than one way to do this (by
changing what you’ve already defined or by introducing a new process).

Define a new overall system that combines the overall behaviour of your system
from Section 1 to Section 4.

5 Horizontal Checks (10 marks)

Define processes which provides checks for winning horizontal rows. To do
this we can observe what we want by checking each row. It is like the college
engaging in three occurrences of pass and after that showing that prize was
available. Similarly, here we want to accumulate the notion of what has been
filled for each row by each player, and after each move in a row we need to check
whether there is a winning row yet.

This means that when you combine the rest of the system with this horizontal
check the win event will no longer be possible until there is a horizontal row.
(You will need to use menu choice, accumulating parameters and a way of
combining what is done for each row.)

Define a new overall system that combines the overall behaviour of your system
from Section 1 to Section 5.

6 Vertical Checks (5 marks)

Define processes which provide checks for winning vertical lines (in a similar
way to the previous section.) When a winning line is established for a player
then the player can engage in the winning event.

When we put this check in parallel with the system from Section 1 to Section 5
then we can either think of a player winning when he has a vertical or horizontal
line. To achieve this you should either be very careful with the alphabets of your
process so that the winning event isn’t a multi-way synchronisation between a
player, a horizontal and a vertical line (you need it to be binary). Alternatively,
you could choose different events for a horizontal win and a vertical win.

Define a new overall system that combines the overall behaviour of your system
from Section 1 to Section 6.

7 Diagonal Checks (5 marks)

Define two processes, one for each diagonal check. Define one process which
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combines the two diagonal checks.

You will need to keep track of whose made moves on the diagonals. Again it
will need to use accumulating parameters.

In order to compose the checks with the overall system, the checks may need
to be composed with a RUN process beforehand. You could also define diagonal
checks using an interface parallel but we haven’t explicitly done this on the course
and so a solution using RUN is more in keeping with what you’ve already done.
Either is acceptable.

Define a new overall system that combines the overall behaviour of your system
from Section 1 to Section 7.

8 Test runs (16 marks)

I will test your system against the following scenarios but you must provide an
explanation for the last case. I realise that you may try to avoid some of these
situations but they are valid games.

1. Where player 2 (O) goes first and wins with a horizontal line in three
moves where X1 is player 1’s first move, O1 is player 2’s first move and so
on.

| |
|X2| X1

O1 |O3| O2

2. When player 2 (O) goes first and wins with a vertical line.

O1| |X1
O2| |X2
O3| |

3. Where player 1 (X) goes first wins in 4 moves on the board.

X1 | O1 |
X2 | X3 | O3
O2 | | X4

4. When there is a win on the last move for player 1 (X) and player 1 (X)
goes first

X1 |X3 | O3
O2 |X4 | X2
O4 |X5 | O1

Explain in your own words what you happens to the draw event at
this point. If it is offered, explain why. If it is not offered,
explain why.
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9 How would you implement this in JCSP? (19
marks)

Write a short discussion (2 A4 pages should be enough, explaining what the
JCSP structure for this would be. Identify what classes you would use to model
the program. What I am looking for is some idea on how to translate this
into JCSP. How would you incorporate a graphics user interface? Supporting
fragements of code could be provided to support your discussion. At the very
least I am expecting an architecture diagram together with a clear identification
of the channels that would be used and an explanation of what variables would
be used to represent the board.

What to hand in

You are required to submit the following files:

1. game username.csp (e.g. game css2ht.csp)

2. username jcsp explanation.pdf (e.g. username jcsp explanation.pdf) to
explain what is required from Section 9.

You need to send the two files to Helen Treharne and Jackie Gallager by email.
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