CIS2344 Assignment 2007/2008

Hugh Osborne

Contents
1 Game Graphs
1.1 Introduction. . .. .. ... .. ... ..
1.2 Game Diagrams. . . . .. . . . .. ...
1.2.1 AnExample ... ..... ... ... . ... .. ...,
1.22 Nodes . . . . .o it
1.2.21 Object Nodes. . . . . .. ... ... .. ....
1.2.2.2 Location Nodes . ... ... ...........
1.23 Links . . . ... .
1.2.3.1 Connection Links . . . .. ... ... ... ...
1.2.3.2 Action Links . . . .. ... ... ... ...
1.2.3.2.1 Provision Links . . ... ... .....
1.2.3.2.2 Deprival Links . . . . ... ... ...,
1.2.3.3 Requirement Links . . . . . . ... ... .. ...
1.2.4 The Example From Section 1.2.1, Revisited . . . . . . ..
1.3 Game Graphs . . . . . . . ...
1.3.1 Game Diagrams to Game Graphs . . . . .. ... ... ..
1.3.2 The Example From Section 1.2.1, Re-Revisited . . . . . .
2 The Assignment
2.1 Introduction. . . . . ... ... ... ...
2.2 Structural Validation . . . . . . .. .. ..o
2.2.1 Description . . . . .. ..o Lo
2.2.2 Assignment . . . . ... ...
2.3 Functional Validation . . . . . ... ... ... ... ... ....
2.3.1 Description . . . . .. ..ol
2.3.2 Assignment . . . . ... ...
2.4 Complexity Validation . . . ... ... ... .. ..........
2.4.1 Description . . . . . . ... L L
2.4.2 Assignment . . .. ... ..o oo
3 Marking
3.1 Handing In Your Code . . . . . . . .. . ... ... .. ......
311 HandInDate . . . . .. ... .. ... ... ... .....
3.1.2 What You Should Hand In . . . . . .. .. ... .....



CIS2344 Assignment 2007/2008

3.2 How Your Code Will Be Marked . ... ... ... ........ 11
321 TestSets . . ... ... . 11

3.2.2 Initial Marking Scheme . . . . ... .. ... ... ... 11

3.2.3 Mark Adjustment . . . .. ..o 12

3.3 Plagiarism . . . . . . ... o 12

4 The Code Provided 13

Hand-In Date: 09:00, Friday, 2"¢ May, 2008

1 Game Graphs

1.1 Introduction

A simple adventure game can be represented by a connected graph. The graph
shows a set of locations and objects. The aim of the game is to travel from a
starting point to a goal by travelling from location to location. Each location
can be considered to be connected to other locations. However some connec-
tions may require you to possess certain “objects”. Note that “objects” may
be concrete objects, such as coins, but may also be abstract objects, such as
knowledge. Some locations will “provide” objects while others may “remove”
objects. For example, there may be one location where you can pick up some
money to pay the toll to cross a bridge, while visiting the pub may mean that
you lose your ability to drive, thus making a connection by car impossable.
Also, possessing one or more objects may also provide you with further objects
— e.g. if you have sufficient coins and a proof of identity you may be able to
purchase a bottle of wine.

1.2 Game Diagrams
1.2.1 An Example

Figure 1 on page 3 shows how a simple game might be modelled, using a graph-
like diagram. Note that this is not a true graph, for reasons given below.

1.2.2 Nodes

1.2.2.1 Object Nodes The bottom part of the graph shows the objects,
identified ‘1-‘4’ and coloured this colour. In the graph these are known as the
object nodes. There are two types of objects. Countable objects are objects
of which you can have a certain quantity such as money, or bottles of wine.
Uncountable objects are objects that you either have or don’t have, such as a
secret code. In the graph countable objects are shown as squares, uncountable
objects as diamonds.
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Figure 1: A simple game

1.2.2.2 Location Nodes The top part of the graph contains the loca-
tion nodes — identified ‘a’—‘i’. Location nodes are, as a rule, this colour, with
the exception of start nodes, which are this colour, and goal nodes, which are
this colour.

A location node may be a selection node or a random node. This determines
how an exit from a node is chosen. If a player lands on a selection node, and
there is more than one possible exit, the player will be provided with a choice
of exits. In a random node, on the other hand, the system will make a random



CIS2344 Assignment 2007/2008

choice from the available exits. In figure 1 square location nodes indicate random
nodes and diamond shaped location nodes show selection nodes.

The game will start in a start node. If there is more than one start node a
random choice will be made of the start node in which the game will start. The
game ends when the player reaches any goal node.

1.2.3 Links

There are also various types of links in the graph.

1.2.3.1 Connection Links Location nodes are connected to each other by
connection links. These are the links the player follows during the game to
travel from one node to another. There are two ways in which a choice can
be made when there are multiple possible connections leaving a location node.
If the location node is a random location node the game will make a random
choice from the connections possible. If, on the other hand, the location node
is a selective location node the player will be presented with a choice, and may
choose which connection to follow. In the graph random location nodes are
shown as squares, selective location nodes as diamonds.

1.2.3.2 Action Links

1.2.3.2.1 Provision Links Locations may also be connected to objects.
A indicates that this node provides the object indicated — i.e.
that landing on this node will provide the player with one or more of the objects
indicated. If the object concerned is a countable object the provision link may
be annotated with a whole number indicating the number of objects of this type
that the provision node provides. The default value is one.

1.2.3.2.2 Deprival Links A deprival link indicates that this node de-
prives the player of the object indicated if, of course, they possess such objects.
If the object concerned is a countable object the deprival link may be annotated
with a whole number indicating the number of objects of this type that the de-
prival node will attempt to remove. If the player has less than this number of
objects of the relevant type, all these objects will be removed. The default value
for this annotation is one.

1.2.3.3 Requirement Links The remaining type of link is a requirement link.
A requirement link may either connect a connection link to an object, or an ob-
ject to another object. A requirement link linking a connection link to an object
indicates that the object pointed to is required to traverse this connection link.
A requirement link connecting one object, O; say, to another object, O indi-
cates that object O, is required to obtain possession of object Os. In both cases
the requirement link may, if the object pointed to is a countable object, be an-
notated with a whole number to indicate the number of copies of the object that
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are required. If multiple requirement links leave a connection link or an object
all of the objects indicated are required in order to traverse the connection link
or to obtain the object.

1.2.4 The Example From Section 1.2.1, Revisited

In the graph shown on page 3, for example, locations a and ¢ are start nodes,
and g and i are goal nodes. Nodes b, d, e, f and h are all standard location
nodes.

The only random location nodes in the game are node a and node e, all
other location nodes are selective.

Node b provides five instances of the countable object 1, but also removes
the uncountable object 2. Node e removes up to two instances of object 1. One
instance of countable object 3 is provided by node d and up to one instance of
the same object is removed by node f.

In order to traverse the connection link from node d to node g the player
must have four instances of the countable object 1, while a traversal of the
connection link from f to node i requires the palyer to own the uncountable
object 4, which players can only obtain if they have two instances of object 3,
and also have the uncountable object 2.

1.3 Game Graphs
1.3.1 Game Diagrams to Game Graphs

This representation of the game gives us a form of graph, but one in which
some links (arrows) do not connect two nodes (locations or objects), since some
requirement links depart from connection links, rather than from some node.
This notation also requires us to have bidirectional links (e.g. the connection link
between node d and node e). We can transform game diagrams to a more
traditional graph by making the following changes:

e Split any bidirectional connection links into two unidirectional links;

e Introduce “halfway” nodes halfway along each connection, known as con-
nection nodes. Requirement links will now connect to these connection nodes,
rather than to the connection link;

1.3.2 The Example From Section 1.2.1, Re-Revisited

Applying these transformations to the game diagram in figure 1 on page 3 gives
the game graph in figure 2 on page 6. Node X is the new start node.

In the graph in figure 2 there are three basic types of node: object nodes,
location nodes and connection nodes. Start nodes and are special
cases of location nodes. An object node may be countable or uncountable, a
location node may use a random or a selective strategy. There are four types
of link in the graph: connection links, requirement links, and
deprival links.
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Figure 2: The game from figure 1 after transformation of the graph

2 The Assignment

2.1 Introduction

In this assignment you are going to write code to validate graphs of the type
described in section 1.3. Some code is diready provided for you — see section 4.
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Your code should carry out three types of validation on game graphs:

Structural validation: This will check that a graph has the right structure
to represent a game.

Functional validation: This will check that a (structurally valid) graph rep-
resents a playable game.

Complexity validation: This will check that a (structurally and functionally
valid) graph represents a game that is complex enough to be interesting.

2.2 Structural Validation
2.2.1 Description

The code provided will allow you to construct just about any graph made of in,
out, connection, provision, deprival and object nodes, and transit and require-
ment links. However, the way in which our graphs are constructed from the
original game design means that a true game graph must conform to certain
rules:

1. every connection node must be connected to exactly one location node by
a connection link;

2. every action link must connect a location node to an object node;

3. there is no point in a single location providing the same object twice, nor
in it providing and removing the same object so there must be no more
than one action link between the same location and object nodes.

2.2.2 Assignment

Ammend the class provided with the assignment
code. This is an extension of the class that implements the
interface. It contains the following methods:

1. public boolean thro s

Check the graph against rule 1 in section 2.2.1
2. public boolean thro s

Check the graph against rule 2 in section 2.2.1

3. boolean thro s

Check the graph against rule 3 in section 2.2.1

In the implementation provided all three of these methods throw a
exception. You should ammend the code so that the methods perform the reg-
uisite analysis.
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2.3 unctional Validation

When designing your game you want to make sure that it is fair — i.e. winnable.

2.3.1 Description
For a game graph to be fair:
1. it must be possible that a player can win — i.e. reach a goal;

2. for the game to be fairer it must be possible that, whichever route a player
chooses, there is always a way to reach a goal;

Note that finding routes through the graph is complicated by the fact that
players may gain and lose objects while traversing the graph.

2.3.2 Assignment

Ammend the class that implements the class inter-
face. This class contains the following methods:

1. public boolean thro s

Check the graph against rule 1 in section 2.3.1.
2. public boolean thro s

Check the graph against rule 2 in section 2.3.1.

Yous should ammend the code so that these two methods perform the required
analysis.

2. omple it Validation
2.4.1 Description
For a game to be interesting it shouldn’t be too easy. For example:

1. it should take a significant number of steps to reach a goal — even a
shortest path to a goal node should be quite long;

2. the probability of an unskilled player finding such a shortest path should
be lo .

An unskilled player is one who has no strategy for choosing a path when
at a selection node and therefore, e ectively, makes a random choice when
presented with multiple routes at a selection node;

3. a skilled player should be able to signi cantl increase their chances of
finding such a shortest path.

A skilled player is one who always makes the right choice when at a selec-
tion node.
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What “quite long”, “low probability ” and “significantly increase” mean in the

above will depend on the si e of the game.

2.4.2 Assignment

Ammend the class that implements the
interface. This class contains the following methods:

1. public int thro s

Returns the length of a shortest path from the start node to any goal
node. The value returned should be the number of location nodes visited
on the path, including the start node and the goal node.

Note that there may be more than one shortest path, if there are multiple
paths of the same length.

2. public double thro s

Returns the probability that an unskilled player, as described in (2) in
section 2.4.1, will find the shortest path to a goal.

If there is more than one shortest path, this method will return the prob-
ability of finding an of the shortest paths.

3. public double thro s

Returns the probability that a skilled player, as described in (2) in sec-
tion 2.4.1, will find the shortest path to a goal.

If there is more than one shortest path, this method will return the prob-
ability of finding an of the shortest paths.

Mar ing

3.1 anding In our ode
3.1.1 and n Date
The hand in date for this assignment is 9: , Friday, 2 May, 2 8.

3.1.2 hat ou Should and n

You must submit your code through the module’s digital dropbox. You must
submit your code as a file, no other format will be accepted. Ona nix Linux
machine you can create a ip archive using the command. E.g.

will create a ip archive, called , of the folder . Ona
Windows machine you can use the Win ip tool.
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student id

an documentation ou ish to submit

Figure 3: The directory structure for submitting code.

The ip archive you submit must unpack into the directory structure shown
in figure 3. You should, of course, replace student id with your student id.
Your ip archive must be called student id . Do not submit any other
files. The subdirectory should also contain any additional files that
you have written, and any of the files provided that you have ammended.
Note that if you have ammended any of the files provided, other than

[ ]
[ ]
e and ,

I cannot guarantee that the test sets will function. If changes that you have
made cause the testing system to fail your code will not be marked. If in doubt
about changes you wish to make please get in touch with me.

Code that is not submitted through the module’s digital dropbox will not be
marked, and you will fail the assignment. Code that is not submitted as a ip file
will not be marked, and you will fail the assignment. Code that is submitted
in a file called anything other than student id will not be marked and
you will fail the assignment. A student id file that does not unpack
into the structure shown in figure 3 will not be marked, and you will fail the
assignment. Code that does not assemble will not be marked, and you will fail
the assignment.

Code that is submitted after the hand-in date ( 9: , Friday,2 May, 2 8)
will not be marked — i.e. your mark will be ero, and you will fail the assign-
ment. If you have genuine reasons you can ask your year tutor (not the module
leader) for an extension to the deadline. Note that there is no right to an ex-
tension, and the reasons given need to be sufficiently serious, and of sufficient
duration, to justify an extension.
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ackups

You may submit a backup of your work, in the same format as described above,
on a oppy, CD or other sensible removable medium, but you must also submit
to the module’s digital dropbox.

I strongly recommend that you submit your code at least once before your
final submission, especially if you have made changes to any of the files
provided, to ensure that you are submitting it in the right way and that your
code is accepted by the testing system. Otherwise you risk getting no marks for
your code. In fact, I would recommend submitting it multiple times to get as
much feedback as possible.

3.2 o our ode 1ill e ar ed
3.2.1 Test Sets

Your code will be checked by running it through three sets of tests. The struc-
tural validation test set will test your implementation of the methods described
in section 2.2, the functional validation test set will test your implementation
of the methods described in section 2.3, and the complexity validation test set
will test your implementation of the methods described in section 2.4.

Each set of tests consists of a number of tests each of which is worth a certain
number of points. Your code will be considered to have passed a test set if it
gains at least 5  of the available marks for that set. Your code will e cel in
a test set if it gains 75 or more of the available marks. The performance of
your code in these test sets will provide a first approximation of your mark for
the assignment.

3.2.2  nitial Marking Scheme

You code must implement the structural validation methods described in sec-
tion 2.2. Any code that does not pass the strutural validation test set will
initially be awarded an F. Code that passes (only) the strucutral validation
test set will initially be awarded an E, and code that e cels in the structural
validation test set (and fails the other two test sets) will initially be awarded a
D.

Higher grades will only be awarded if your code passes the structural vali-
dation test set and at least one of the other test sets. If your code passes the
strucural validation test set and one other test set (and fails the remaining test
set) you will be awarded a D. If your code passes all three test sets you will be
awarded a C. You can also get a C by passing the structural validation test set
and e celling in one other test set (and failing the third set). If your code also
passes the third test set you will get a . To get an A your code should pass
the structural validation test set and e cel in the other two sets. All of these
grades will be one grade higher if your code e cels in the structural validation
test set. This initial marking scheme is summarised in figure 4.

11
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Figure 4: Initial marking scheme based on number of test sets passed ( 5 )
or excelledin (8 ). The italic font shows the grade when the structural val-
idation test set is passed, bold font the grade when code excels in the structural
validation test set.

3.2.3 Mark Adjustment

The mark arrived at as described above may, however, be adjusted. Once your
code has been tested it will be inspected. If it is particularly well written —
well documented and commented, with good layout — the test mark will be
adjusted upwards. If it is poorly written the mark will be adjusted downwards.
In extreme cases this adjustment may be significant and may change the mark
by one or more grades.

A subset of the tests that will be used to mark your code will be made
available to you. It is guaranteed that this subset will account for at least 5
of the marks that the full set of tests is worth. You may submit your code as
often as you wish up to the deadline, and it will then be checked against this
“public” set of tests. Since the public tests are worth at least 5  of the marks,
if you get 1 or more in a particular test set you are guaranteed at least 5
in that test set, even if you fail every single “hidden” test. In this case, and this
case only (i.e. your code gets at least 1 in the public tests) I guarantee that
any negative adjustment of the final mark will not result in a final mark less
than than the relevant entry in figure 4 — i.e. if you get 1 for the public
tests in the structural validation test set you are guaranteed at least an E, if

you also get 1 in the public tests of another test set you are guaranteed at
least a D, and if you get 1 in all three public test sets you are guaranteed
at least a

These guarantees do not, of course, apply if the mark is being adjusted
because of plagiarism.

3.3 lagiarism

e are o plagiarism Do not copy somebody else’s code. Anyone found plagia-
rising will ail the assignment All code submitted will be compared automati-
cally to code submitted by other students. This detects code that is suspiciously
similar. An example of (part of) the output produced by the plagiarism detec-
tor is shown in figure 5. The graph shows the number of pairs of programmes
with a given degree of similarity — the programmes submitted were typically
around 3  similar. The pairs circled are clearly suspiciously similar. Indeed,

12
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Figure 5: Output from the plagiarism checking programme:

when they were inspected they were found to have been copied and the students
concerned failed the assignment.

The Code ro ided

See the module web pages.
ood uck

http  poseidon sta scomhro Courses C sstignments  ssignment
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