CSCI 431 Assignment One: Turtle Graphics

(a modification of an assignment given at the University of Bristol)

History
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Many attempts have been made to create programming languages which are intuitive and easy to learn. One of the best of these was LOGO which allowed children as young as 3 to learn a computer language.  A subset of this language involved a “turtle” which could be driven around the screen using simple instructions. The turtle, when viewed from above, was represented by a triangle.

Example Programs

{

  FD 30
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  LT 45

  FD 30

  LT 45

  FD 30

  FD 30

  LT 45

  FD 30

  LT 45

  FD 30

  LT 45

  FD 30

  LT 45

  FD 30

  LT 45

}

[image: image3.jpg]



Adding Loops

{

  DO A FROM 1 TO 8 {

    FD 30

    LT 45

  }

}
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Using Variables

{

  DO A FROM 1 TO 100 {

    SET C := A 1.5 * ;

    FD C

    RT 62

  }

}

Nested Loops

{

  DO A FROM 1 TO 50 {

    FD A

    RT 30

    DO B FROM 1 TO 8 {

      SET C := A 5 / ;

      FD C

      RT 45

    }

  }

}

Your Assignment

Your job is to write a Perl interpreter for (a portion of) the turtle graphics language.  A formal grammar for that language is given below; it is also demonstrated in the examples above.  Remember that an interpreter not only verifies that a program is syntactically correct (ie., scans and parses the program), but it also executes the program on a (more-or-less) statement-by-statement basis.  Your interpreter should generate graphical output similar to that shown in the examples above; such output can be generated in Perl using the Tk widget toolkit (i.e., Perl/Tk).

Formal Grammar 

(in extended BNF with terminals shown in double quotes)

<MAIN> ::= "{" <INSTRCTLST>

<INSTRCTLST> ::= <INSTRUCTION><INSTRCTLST> | 

   "}"

<INSTRUCTION> ::= <FD> |

    <LT> |

    <RT> |

    <DO> |

    <SET>

<FD> ::= "FD" <VARNUM>

<LT> ::= "LT" <VARNUM>

<RT> ::= "RT" <VARNUM>

<DO> ::= "DO" <VAR> "FROM" <VARNUM> "TO"

<VARNUM> "{" <INSTRCTLST>

<VAR> ::= [A-Z]

<VARNUM> ::= number |

<VAR>

<SET> ::= "SET" <VAR> ":=" <POLISH>

<POLISH> ::= <OP> <POLISH> |

      <VARNUM> <POLISH> |

      ";"

<OP> ::= "+" |

  "-" |

  "*" |

  "/"

Resources

Perl/Tk should be installed on all Linux boxes in RBH 004.  It is also freely available for all platforms: Perl can be found at http://www.perl.com/; the Tk package along with installation instructions (using the Perl Package Manager) can be found at http://perltk.org/binaries/index.htm.

Here’s a list of links with tutorial-like information regarding Perl/Tk:

Perl/Tk tutorial, user's guide, Perl/Tk documentation, and Perl/Tk FAQ.

An assignment very similar to this one was given last year at UNC Chapel Hill.  Both the assignment and the solution (written in Python) are available on-line.
Hints

Don’t try to write the entire program in one go. Try a cut down version of the grammar first, e.g.:

<MAIN> ::= "{" <INSTRCTLST>

<INSTRCTLST> ::= <INSTRUCTION><INSTRCTLST> |

   "}"

<INSTRUCTION> ::= <FD> | <LT> | <RT>

<FD> ::= "FD" <VARNUM>

<LT> ::= "LT" <VARNUM>

<RT> ::= "RT" <VARNUM>

<VARNUM> ::= number

The language is simply a sequence of words (even the semi-colons) separated by white space so scanning should be easy.  Some issues, such as what happens if you use an undefined variable, or if you use a variable before it is set, are not explained by the formal grammar. Handle these cases as you see fit (you can even assume that they can never occur); be sure to explain what you have done.

What to Turn In

Transfer all source code to your class ftp directory.  (Contact me if you don’t know your ftp directory name.)   Be sure that your code is adequately commented.  This assignment must be turned by midnight of Wednesday Oct 2nd.

