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Deterministic finite automata simulator

introduction
This report is about the finite automata simulator. Finite automata is a model for computers with an extremely limited amount of memory, They are also called Finite-state Machine (FSM). The accompanying program could be used to test if a particular string is excepted by the machine which is configured by the user.

User manual

Configuring the machine:
In order for the users to provide their own configuration for the FA, I.E number of states, number of alphabets, ETC, they have to enter it in the configuration file (config.fa), in the format:
Number of alphabets, number of states (separated by character “,”)
[bookmark: _GoBack]List of alphabets in the FA (separated by character “,”)
List of state configuration (separated by character “,”) and each state must be on a different line
In order to mark the starting state the user should use the character > and for the except state the user should use the character * at the start of the state configuration
Remark: the program supports machine with multiple excepting states.

Example config.fa file:
2,4
A,B
>a,b,d
b,b,c
*c,d,c
d,d,d

output of the machine:
after configuring the machine and running the program, the user will see the FA in a table format.

Example output table from the previous configuration:
Q A B
>a b d
B b c
*c d c
D d d

Testing a string:
In order to test a string which is excepted by the machine the user has to enter a string in the console. After pressing enter, the user will see if the string was excepted by the machine, and the state configuration for each input.
Note: the characters are case-sensitive.

Example of excepted input string for the previous configuration:
AAABBB

Example of output for the previous string:
[{>a, AAABBB}, {b, AABBB}, {b, ABBB}, {b, BBB}, {*c, BB}, {*c, B}, {*c}]
the string 'AAABBB' is excepted by the machine.

Example of rejected input string for the previous configuration:
BBAA

Example of output for the previous string:
[{>a, BBAA}, {d, BAA}, {d, AA}, {d, A}, {d}]
The string 'BBAA' is not excepted by the machine.

Example of invalid input string for the previous configuration:
ABC

Example of output for the previous string:
Error: invalid string: 'ABC'.


Technical information about the machine

The FA was programmed in java. It uses 2 dimensional array internally to manage and display the FA.

Algorithm:
1. Load the configuration file in the memory.
2. Set the number of characters and number of states.
3. Create the 2d array from the information from the configuration file.
4. Assign the value to each cell in the array.
5. Set the start and excepted state.
6. Create a string variable to store the configuration for each state as the checking take place.
7. Ask the user to enter a string to test.
8. Get individual character from the input string.
9. If the character is not in the alphabet stop checking.
10. Store the current state value in the temporary string variable. And store the input string.
11. Set the state value to the next state value by searching the array for the output state.
12. Start from step 8 for the next character in the string.
13. If the string is excepted by the machine, show the excepted message
14. If the string is rejected by the machine, show the rejected message
15. Print the configuration.
16. Start over for from state 6 for new string.

Reference:
Lecture notes: slide for week 2 for the definition of FA.

