
ASSIGNMENT
Software Architecture & Design Pattern

A Sudoku puzzle consists of 9 columns, 9 rows and 9 squares, for example: 

To complete the puzzle the player must add numbers to the empty cells so that each row, column and 
square contains the digits 1 to 9 without any repeated digits in each row, column and square.  Two 
methods  are  generally  used  to  complete  Sudoku  puzzles,  “crosshatching”  and  “penciling-in”. 
Crosshatching  is  used  for  easier  puzzles  and  penciling-in  for  harder  puzzles,  i.e.  puzzles  where 
crosshatching alone does not suffice. 
Crosshatching uses the requirement that a number can only appear once in any row, column or square. 
For example, consider the first square (in the left hand corner) in the above puzzle.  Where would you 
place a 1?  A 1 cannot be placed in the first row of the smaller square as the row for the overall square 
already contains a 1. Similarly, a 1 cannot be placed in the second and third columns of the smaller 
square as the overall square already has a 1.  Thus, a 1 can only be placed in the third row of the first 
column.  This is illustrated below: 



In  harder  puzzles  once  you  have  completed  filling  in  all  the  digits  that  can  be  placed  using 
crosshatching there may still be empty cells in which one or more digit can be placed.  Penciling-in is 
used in these cases.  Penciling-in involves constructing a candidate list for each cell as illustrated in the 
following example: 

Note that while only the smaller square is displayed in the example, each candidate list is constructed 
by applying cross-hatching to the overall square.  Note that the first cell only has one candidate in the 
list, namely 1.  Thus, 1 is entered in this cell and removed from the other cells: 

Penciling-in is than applied to the other smaller squares making up the overall square until a cell with a 
single candidate in the list is obtained. 

Develop a Sudoku program that meets the following minimum requirements:  

• Presents the user with Sudoku puzzles which the user can complete.  Once the user is complete, 
the program must assess the solution to determine if it is correct or not.  If it is not correct the 



errors must be listed. The program should provide different levels of puzzles and the player 
must complete the puzzles at  the current level before proceeding to the next.  Examples of 
levels can be beginner, intermediate and expert.  The user should be able to save a puzzle and 
reopen the puzzle when using the program at a later stage.  The user should be able to request a 
hint at any stage which should be provided by the system. 

• Maintain  a  database  of  puzzles.  Sudoku  puzzles  and  their  corresponding  solutions  can  be 
obtained via the Internet or Sudoku books.  The system must allow a user with administration 
rights to add puzzles and their  corresponding solutions to  the different levels.   The system 
should also provide the option of automatically creating Sudoku puzzles.  Methods that you use 
for creating the puzzles must be described in your documentation. 

• Allow the user to enter a puzzle, for which the system must display the solution.  Methods used 
to  solve  Sudoku  puzzles  must  be  described  in  your  documentation.   In  addition  to 
“crosshatching” and “penciling-in” you may include any other methods that you discover or 
derive  on  your  own.   If  other  sources  are  used  and  the  idea  is  not  your  own these  must 
referenced.   

All systems must be implemented in Java.  The project will be assessed as follows: 
Documentation – 20% 

• Project charter 

• Workplan and revisions thereof 

• Descriptions  of  methods  used  for  solving  the  Sudoku  puzzle  and  automatically  generating 
instances of the problem or the database 

• User manuals 
Design – 35% 

• Process model 

• User interface design 

• Class diagrams 

• Design patterns 

• Testing 
Implementation – 35% 

• Working program
Presentation – 10% 

• Presentation of system, methods and design patterns used 


