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How did we decide on AL?
● CS Theory Homework





Why AL?
● CS Theory Homework
● Automata implementation is complicated...





Why AL?
● CS Theory Homework
● Automata implementation is complicated…
● You can see why an input is not accepted



Automaton name: myAhoMachine
Alphabet: {a, h, o}
States: {begin, s1, s2, s3}
Starting state: begin
Accepting states: {s3}
Transition Table:
+--------------------------+----------+-----------------------------------+
|   State name             | Input   | Next state(s)                   |
+--------------------------+----------+-----------------------------------+
|-->begin                  | a  | {s1}                            |
|   s1                    | h      | {s2}                              |
|   s2                    | o        | {s3}                           |
+--------------------------+----------+-----------------------------------+
NOTE:' * ' designates accepting state, '-->' designates start state
 
Running Automaton myAhoMachine on input aho
 
Starting in state: begin
 
Input char:a
Current states after input a: {s1}
 
Input char:h
Current states after input h: {s2}
 
Input char:o
Current states after input o: {s3}
 
The input is finished.
The automaton is in the following accepted states: {s3}
Automaton myAhoMachine ACCEPTS the input aho.



printResult(myAhoMachine, “ah”);
 
# output to screen with automaton 
information omitted
-----------------------------------
Running Automaton myAhoMachine on 
input ah
 
Starting in state: begin
 
Input char:a
Current states after input a: {s1}
 
Input char:h
Current states after input h: {s2}
 
The input is finished.
None of the final states were 
accepting states.
Automaton myAhoMachine REJECTS the 
input ah.

printResult(myAhoMachine, “hah”);
 
# output to screen with automaton 
information omitted
----------------------------------------
Running Automaton myAhoMachine on input 
hah
 
Starting in state: begin
 
Input char:h
Current states after input h: {}
 
There are no outgoing transitions on 
input character h from any of the current 
states.
Automaton myAhoMachine REJECTS the input 
hah.



Buzzwords
● Domain specific
● Object-oriented
● Easy and Concise
● Powerful



Syntactic Constructs
● State
● Automaton
● Set
● Alphabet
● StateSet

● Boolean
● String
● Char



Divide Example Program
Automaton auto {

State q0, q1, q2;

StateSet states = {q0, q1, q2};

State start = q0;

StateSet accept = {q0};

Alphabet alphabet = {'0', '1'};

q0.trans('0') = {q0};

q0.trans('1') = {q1};

q1.trans('0') = {q2};

q1.trans('1') = {q0};

q2.trans('0') = {q1};

q2.trans('1') = {q2};

};





Auto Example Program
Automaton auto {

State q0, q1, q2;

StateSet states = {q0, q1, q2};

State start = q0;

StateSet accept = {q0};

Alphabet alphabet = {'0', '1'};

q0.trans('0') = {q0};

q0.trans('1') = {q1};

q1.trans('0') = {q2};

q1.trans('1') = {q0};

q2.trans('0') = {q1};

q2.trans('1') = {q2};

};

# Indicate success or failure

if (auto.run(“01”)) {

print(“Success!”);

} else {

print(“Failure…”);

}

# Or, give a detailed report

printResult(auto, “1001”);



Object-Oriented Syntax
Automaton rabbit { … };

StateSet bunnies = rabbit.states; # Access the StateSet of Automaton bomb

State fred = bomb.states.jackrabbit; # Access a state in Automaton bomb

rabbit.begin.trans(‘h’) = {fred};

-----------------------------



If / Else Statements
Automaton bomb { … };

if (bomb.run("atomic")) {

        print("Success!");

 } else {

        print("Failure...");

 }



For Loops
Automaton patch { … };

# for each char in patch’s Alphabet                             

for each Char ch in patch.alphabet {

        patch.states.vegetable.trans(ch) = {patch.states.pumpkin};

}

# for each State in patch’s StateSet               

for each State s in patch.states {                                       

        ...

}



Type Conversion

# for each char in patch’s Alphabet                             

for each Char ch in patch.alphabet {

        patch.states.vegetable.trans(ch) = {patch.states.pumpkin}; # conversion to StateSet

}



Functions
Def StateSet epsilonClosure(State state) { 

 # initialize the StateSet
        StateSet set = {state};     

 
 # call the recurse function           

        for each State st in state.trans('epsilon') 
{
                if (!set.contains(st)) {                                        
                        set = set & {st};                                       
                        set = recurse(st, set);
                }
        }

        return set;
}

Def StateSet recurse(State s, StateSet set) {
      

 # iterate through all e-transitions                             
        for each State state in s.trans('epsilon') {                            
                if (!set.contains(state)) {                                     
                        set = set & {state};                                    
                        set = recurse(state, set);                              
                }                                                               
        }             
                                                          
        return set;                                                             
}  



Automaton emailStart {

State name, at, domainPrefix, valid;

StateSet states = {name, at, domainPrefix, valid};

State start = name;

StateSet accept = {valid};

Alphabet alphabet = {LETTERS, NUMBERS, '@'};

# Transitions

name.trans(LETTERS,NUMBERS) = {name}; 

name.trans('@') = {at};

at.trans(LETTERS,NUMBERS) = {valid};

valid.trans(LETTERS, NUMBERS) = {valid};

};

Email Operator Example



Email Operator Example
Automaton endings = automaton(".edu") | automaton(".com") | automaton(".gov");

Automaton email = emailStart + endings;

if (comEmail.run("automaton@fun.com")) {
if (schoolEmail.run("project@plt.edu") {

if (govEmail.run("taxes@IRS.gov")) {
print(“Success!”);

}
}

} else {
print("Not an .edu, .gov, or .com email.");

}



Tools



Git Log



System Architecture



Architecture





Testing







Project Management



Project Timeline





Live Demo
(a|b)* a(a|b)



What We Learned
● Start early
● Modularize
● Split into even smaller groups
● Document
● Start early


