CSci340,Spring2003,Project3

This projectis dueFriday, March 21 at 11:20am.Thereis no electronichandin;instructionsfor com-
posingyour reportareatthe endof this assignment.

In this assignmeniou areto extend the resultsof Project2 to incorporateparsinga string into an
expression. In particular you shoulddevelop a classmethodcalled “parse:” for the Expr class(in the
“ExprEval-Rarser” catgyory). This methodshouldtake a Stringinstanceandreturnan Expr instancerep-
resentingthe expressionrepresentedby the string. Using this class,you might for exampleevaluatethe
following Squealkcode,which would print 42 into the Transcriptwindow.

Cc « (Context new set: #i value: 8) set: # value: 31.
t « Expr parse: 'i * (5 +2* i) [/ &
Transcript show (t eval: c¢c) printString.

Thegrammarsupportedy your programshouldbe thefollowing.

expr — term{ (plus| minug term }
teem  —  factor { (star| slash) factor }
factor — number| identifier | left parenthesisexpr right_parenthesis

Whenyou run inisqueak it will placea Squeakimageincorporatinga variety of new classesn the
“ExprEval-Scannertateyory! Theseclassesepresenthevarietyof tokensthatcanoccurin anexpression,
organizedaccordingto thefollowing hierarchy

Token TokenStream
$ string:
current
\ [ [ | chomp

NumberToken |IdentifierToken | SymbolToken EofToken
value: symbol:
value symbol Zr

\ \ \ \
PlusToken MinusToken StarToken SlashToken

LeftParenToken |RightParenToke

=)

Token objectsrepresentarioustokensthat may occurin the token stream(exceptfor EofToken, which
representshe endof the stream). The TokenStreanobjectis for iteratingthroughthe tokensof a stream;
you cansetit up to go througha particularstringusingthe “string:” method.The “current” methodreturns
the currenttoken,andthe“chomp” methoditeratesforwardto the next token of the stream.

To createyour report, print the Expr class. The easiestway to accomplishthis is to middle-click on
its namein Squeaks SystemBrowserandchoose'fileOut.” This will placea file namedExpr . st into
the Unix directorycontainingthe Squeakmage. Thefollowing commandwill editthisfilesinto atext file
named eport containingyour code.

uni X% squeak_cat Expr. st

You shouldreview it beforeprintingit outto turnin.

1As before,| adviseyou first to remave the squeak. i mage andsqueak. changes files that you've usedin the past,to
reducethe chanceof exceedingyour quota.



Ada code

Basically your codewill beatranslationof thefollowing Ada codeinto Smalltalk.

procedure Parse Expr(Stream: Token_Stream) return Expr is
Ret : Expr;
begi n
Ret := Parse_Term(Strean);
while true | oop
if Current(Strean) = Plus_Token then
Chonp( Stream ; -- Chonmps Plus_Token from Stream
Ret := New Add_Expr(Ret, Parse Term(Stream);
elsif Current(Strean) = M nus_Token then

Chonp( Stream ; -- Chonps M nus_Token from Stream
Ret := New Sub_Expr(Ret, Parse Ternm(Stream);
el se
return Ret;
end if;
end | oop;

end Parse_Expr;

procedure Parse_Tern(Stream: Token_Stream) return Expr is

Ret : Expr;
begi n
Ret := Parse_Factor(Strean);

while true | oop
if Current(Strean) = Star_Token then
Chonp( Stream ; -- Chonps Star_Token from Stream
Ret := New Mult_Expr(Ret, Parse_Factor(Strean));
elsif Current(Strean) = Slash_Token then

Chonp( Stream ; -- Chonps Sl ash_Token from Stream
Ret := New Div_Expr(Ret, Parse_Factor(Stream);
el se
return Ret;
end if;
end | oop;

end Parse_Term

procedure Parse_Factor(Stream: Token_Stream) return Expr is

Ret : Expr;
begi n
if Current(Strean) = Left_ Paren_Token then
Chonp(Strean); -- Chonps Left Paren_Token from Stream
Ret := Parse_Expr(Strean);
Chomp(Strean; -- Chonps Ri ght_Paren_Token from Stream
return Ret;

el sif Current(Stream) = Nunber_ Token then
Ret := New Const Expr(Current Data(Stream);

Chomp(Strean; -- Chonps Number _Token from Stream
return Ret;

elsif Current(Stream) = ldentifier_Token then
Ret := New Const _Ident(Current_Data(Stream);
Chonp(Strean; -- Chonps ldentifier_Token from Stream
return Ret;

end if;

end Parse Factor;



