
CS245 Lab 2: Parsing (some) Scheme Expressions
Due Wednesday of the 6

th week of classes (7 Oct 2009); handed out 4
th Thursday.

In this lab, you will begin work on a translator that converts certain Scheme expressions into
equivalent C++ expressions. Ultimately, you’ll need to handle uses of the operators +, -, *, and
/, as well as literal integers (like 42), certain uses of let, and calls to a function named input

that I’ll provide. Parentheses will be present according to the usual usage in Scheme, so legal
inputs could include various things like “42” or “( + 5 2 )” or “( + 5 2 7 )” or “( + 5 2 (

+ ( * 3 2 ) 1 ) )” (these could be translated into “42”, “5 + 2”, “5 + 2 + 7”, and “5 + 2 +

((3 * 2) + 1)”, respecitively).
For this project, there will always be spaces between consecutive tokens, so you will not have

to handle things like “(+ 5 2)” (which would have to be entered as “( + 5 2 )”). Your pro-
gram only needs to translate one expression each time it is run. Arithmetic operations should
allow any number of operands (e.g., “( + 5 2 91 7 )”) but you may limit the uses of let to
only those that define one or two variables, rather than handling arbitrarily long lists of variables.

Uses of the input function should be translated into calls to a C++ function input, which
takes a string and requests that the user enter a (numeric) value for that variable, and returns
that value. Thus, “( + 32 ( / ( * 9 ( input ‘‘enter Celsius temperature’’ ) ) 5 ) )”
could be translated into “32 + 9 * input(‘‘enter Celsius temperature’’) / 5”.

Your output must include enough parentheses to ensure the translated C++ expression will
give the same answer as the original Scheme expression. You may, if you wish, remove unneces-
sary parentheses, but you are not required to do so. For example, you may translate the
input “(+ 2 ( * 6 7 ) )” into the result “2 + 6 * 7” or the result “((2) + ((6) * (7)))”.

To get full credit for the translator labs, you must

• include, as a comment, a Context-Free Grammar for the language you parse,

• create parsing functions that correspond to the nonterminal symbols in that CFG, and

• have your parser build an Abstract Syntax Tree, and generate your result from the AST.

In this first translator lab, you should

1. obtain the files for the translator project using Eclipse’s CVS Repository Exploring per-
spective (or, if you prefer, command-line cvs),

2. create your complete context-free-grammar and parser (I recommend you start by building
these, and just try to produce error messages for illegal programs by printing an error
message to cerr and then calling the standard library function exit),

3. set up an AST class — this may be completely new, something based on your trees from
Lab 1, something you wrote in CS206, or something from a standard library or the web, as
long as you put in comments to make clear where you got your class,

4. adjust your parser to build AST’s for legal expressions — since you don’t actually have to
translate let expressions yet, you may choose to build their AST’s or leave them empty,

5. create, and call from your main function, a function to generate the appropriate C++
expression for AST’s that don’t contain let expressions (those will be handled in a later
lab) — for now, just translate any use of let as something that won’t compile, such
as “*** untranslated let expression -- wait for Lab 4 ***”, and

6. test your program (my tests will provide the input function and run the translated C++).

Team->Commit your work when you are done, and also (please) after each intermediate step.
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