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1) Game Features

The game (dubbed BaitleDinghys) is a crude
implementation of the classic childhood game Battleships. This is a
turn-based strategy * game in which two opposing admirals command
their ships to fire on an enemy fleet until all of the opponents ships are
sunk. The developed application comprises of a game client to be used
viaa player and a game server. The game is configured to run on LAN,
however, connectivity permitting, could be hosted, and connected to
over WAN.

The game functionality comprises of 2 players per game.
The game server is currently limited to 1 game at a time, however, can
be easily adapted to have more games concurrently via dynamically
creating a new game each time a client connects, unless there is a non-
full game already. Each connecting client is threaded however, and
each references the same game instantiated class concurrently. This
design is what would make it easy to implement many concurrent
games.

The implementation has simplified some elements of the
original game (hence the name BattleDinghys) as all vessels within the
game comprise a single square, not multiple as in the original game.
Modifications to the original were designed (such as variable weapon
types, fighter planes from an aircraft carrier and ship protection
methods), however were not able to be implemented.

Connectivity between the client and server is implemented
using the Win32 POSIX library with each connection being made used
the TCP protocol. TCP was chosen as to ensure that no positional data
was lost whilst the game is being played. Furthermore, the contents of
messages sent between the systems drives certain conditions for the
game, for example deciding if the game is won. If these messages were
to be lost or modified, it could result in incorrect game processes
firing, therefore ruining the game.

The game has been created using knowledge learned within
the ACCAG6028 module, and the examples provided by lecturer Dr Tim
Bashford. Cases in which code was not written by the author, or has
been modified / used as a base, have been noted in the cpp files
showing the method implementations. Some have also been included
at the class level should an entire class have been used. The network
core uses the implementation from the example provided in class.

The game uses a generic messaging system to communicate
between the client and server, with various types of messages

controlling various game actions. The most common of these are to
send strings (the AcceptMessage class has been used to handle this, as
a recreation of this class with a different declartion but identical
content felt unnecessary), send the boards from server to their clients,
and to send coordinates of attacks from client o server.

Effort has been made to reduce the chance of foul play by
players. Only information directly relating to each player has been
sent, and the boards / views have been separated and are not sent to
players in any capacity in which they shouldn’t be.

2) Design Choices

Certain design choices have been made to both imitate a
real-life naval conflict and to simplify the development process.

The game has been designed in a 2 stage turn based format:

e The first stage is the overall turn of the game, which exists
on the server. This means that both players firing choices are
enacted synchronously, as they would be in real life. Ships
are able to fire on each other in real time (at least from this
stages perspective), ultimately meaning that there is a
chance that ships sink each other at the same time, resulting
inadraw.

Each cycle of the server contains two player turns, the states
of which are evaluated successively, but evaluated as one
overall turn.

*  The second cycle is the players individual actions. These are
split into a firing player and an awaiting player. One player
has the option to fire at a coordinate while the other waits,
which is then reversed to complete the first stage.

This implementation choice results in the feeling of the
original Battleships experience whilst having the advantage of a more
accurate real-world conflict.

The majority of the application is built using pointers to
reduce the overall memory usage, in which many function calls are
made using references to pointers.




3) Best Practice

Best practice is an extremely large field, much of which is
beyond the scope of this application (such as the complete notes
provided by Microsoft [1]). In general, however, the following
practices have been used:

e Polymorphism — this has been used to construct common
classes, inthis case messages / communications between the
client and server at the application layer.

s Documentation — The application is heavily documented
throughout following the Javadoc syntax [2]. This provides
a large amount of readability at the function level.
Furthermore, the code is commented where necessary to
further the readability of the application.

s Error handling - The application does provide some level of
data authenticity and error protection, cerfainly in the
handling of user information. Users are restricted from
attempting to access coordinates outside of the board at the
client layer, meaning no damaging requests are sent to the
server.

s  Memory management — Many of the created objects are
deleted from memory once they have served their purpose,
as C++ does not provide a default garbage collector.

4) Limitations

While not explicitly required, the author believes some
limitations should be noted:

The error handling within the application does not handle
changes to network states (such as disconnects), being client initiated
or accidental. To remediate a disconnect, a new game must be started
via a server restart.

The application is limited by the front-end console, meaning
there are a plethora of potential issues when interacting with it. The
most common of these is regarding the input buffer. Care must be
taken when typing values into the console as it will constantly read
lines in, even when not prompted to do so.

The client applications will not boot without the server being
available, as there is no logic to handle this. Furthermore, should the
server become unstable or shutdown, the client applications will crash
and not terminate cleanly.

Only a single game can be played on the server at one time.
A more concurrent implementation was not found within an
appropriate timeframe.

6) References

[1] Microsoft, "C++ language documentation,” Microsoft,

Seattle, 2023.

[2] Oracle, "How to Write Doc Comments for the Javadoc

Tool," 2023, [Online]. Available:

https://www .oracle com/uk/technical-
resources/articles/java/javadoc-tool html. [Accessed 25
April 2023].




task 2

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS
Instructor

PAGE 1

PAGE 2




