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JFLAP History

• 1990 - Started as NPDA

• 1991 – LL, LR parser

• 1991 – FLAP

• 1996 – JFLAP

• Thanks to Many Students!

– Caugherty, James, Blythe, LoSacco, Luce, Wolfman, 
Ramm, Leider, Salemme, Bilska, Badros, M.
Procopiuc, O. Procopiuc, Cavalcante, Hung, 
Grammond, Geer, Karweit, Hardekopf, Bressler, 
Reading, Finley 



JFLAP – Regular Languages

• Create

– DFA and NFA

– regular grammar

– regular expression

• Conversions

– NFA to DFA to minimal DFA

– NFA regular expression

– NFA regular grammar



JFLAP – Context-free Languages

• Create

– Nondeterministic PDA

– Context-free grammar

• Transform

– PDA CFG

– CFG PDA (LL & SLR parser)

– CFG CNF

– CFG Parse table and Parsing

• (LL and SLR parsing)

– CFG Brute Force Parser



JFLAP – Recursively 

Enumerable Languages

• Create

– Turing Machine (1-Tape)

– Turing Machine (multi-tape)

– Building Blocks

– Unrestricted grammar

• Parsing

– Unrestricted grammar with 
brute force parser



Problem Solving with JFLAP

• Example: How to determine distinguishable states?

• Follow algorithm in JFLAP - DFA to min DFA

• Alternatively, find strings that distinguish two states

– Make a copy of DFA 

– For each of the two states 

• Make state initial

• Run on string



States q1 and q4 on ababb



Instant feedback
• Student performs an 

algorithm (e.g., SLR(1))

• JFLAP provides feedback. 

• Avoid “misconception 

fester” in a student’s mind.



Extend the reach of examples

• Lecture use is helpful.

• Examples by hand 

often so simple they’re 

unhelpful.  To wit:

• Makes slightly more 

complex examples 

practical, like…



Universal Turing machine



Illustrate 

simplicity
Determine if a unary number 

is composite.

2 Tape Nondeterministic vs. 

1 Tape Deterministic



Illustrate simplicity of 

representation

• Run multiple inputs (pictured), or step through an 

individual input while viewing configurations.



Illustrate 

alternate 

representations
Composite unary numbers 

as the language of an 

unrestricted grammar.



L-Systems

• Formal language construct 

similar to grammars.

• Original created to model 

growth of plants.

• Their “pretty-ness” is 

motivating!



Fractals with L-Systems

Koch snowflake fractal is 

pictured here.



Fractals with L-Systems
Dragon fractal.



Students like L-systems



Turing Machine Building Blocks

• First, a problem.

• f(w) = number of a’s in w, = {a,b}

• Examples: 

– f(aabab) = 111

– f(bbbaab) = 11



Turing Machine Building Blocks

• Building Block

– Build a Turing machine with a specific purpose

– Name it and save it

– Use it as a BlackBox in another Turing machine

• Special Symbols

~       ignore read or write 

!x      matches all symbols except for x 



Simple Building Blocks

• start

• R – move right

• R_blnk – move right once, keep moving 

right until reach a blank



Simple Building Blocks (cont)

• R_not_a – move right once, keep moving 

until not an “a”

• a - write “a” and stay put



Create & Combine Building Blocks

• New Buttons

• Conditional – if the current symbol is b, move 

to the next block (tape head not moving)

• Move to the next block – use ~

– Ignore read, ignore write, stay put

Load BB

BB transition



Problem again: Count number of a’s

• F(abbaabb) = 111



Building Block Run Choices



abbab

Step by

building 

block



abbab



abbab



abbab



abbab



abbab



abbab

• Skip 

a few 

steps 

to …



Combine Building Blocks w/ variables

• Variables in transitions

If ai is the current symbol, replace v with ai each 

time v appears

a1, a2, a3, … an } v

• Example



Example: Copy   f(w) = w0w



Run: Copy  f(w) = w0w

• Multiple Run (Transducer)



BB Step Run
• More detailed run, steps through each state 

inside building blocks



Building Blocks – what else?

• Edit a block – not advised

– Best to test and debug, then import

• Name of block – default is file name

– Can change name

• JFLAP files – XML format

– BB – imports BB code into file

– One copy of each BB based on name



Other New Additions to JFLAP

• Change the name of states

• Multiple Run transducer



JFLAP’s Use Around the World

• Downloaded from 124 countries (green), 

over 25,000 downloads since Jan 2003



JFLAP’s Use Around the World



JFLAP’s Use Around the World

• JFLAP web page has over 70,000 hits since 

1996

• Google Search

– JFLAP appears on over 14,000 web pages

– Note: search only public web pages



JFLAP on web pages

• Course web pages

• Blogs



JFLAP in German



JFLAP in Spanish



JFLAP in Swedish



JFLAP in Chinese



JFLAP Study

• Study of JFLAP’s effectiveness in learning

– Runs 2005-2007

– Pretest/Posttest

– Interviews 

• Supported by National Science Foundation, 

grant NSF DUE 0442513



Twelve Participants
• Duke

• UNC-Chapel Hill

• Emory

• Winston-Salem State University

• United States Naval Academy

• Rensselaer Polytechnic Institute

• UC Davis

• Virginia State University

• Norfolk State University

• University of Houston

• Fayetteville State University

• University of Richmond

Looking for a few 

more for 2006-07

Contact me



More on JFLAP

• www.jflap.org

• JFLAP book (Jones & Bartlett, 2006)

– Use as supplement to a textbook

• JFLAP Workshop Saturday at 

SIGCSE

Questions?


