
CSci340,Spring2003,Project3

This projectis dueFriday, March 21 at 11:20am.Thereis no electronichandin;instructionsfor com-
posingyour reportareat theendof thisassignment.

In this assignmentyou are to extend the resultsof Project2 to incorporateparsinga string into an
expression. In particular, you shoulddevelop a classmethodcalled “parse:” for the Expr class(in the
“ExprEval–Parser”category). This methodshouldtake a String instanceandreturnanExpr instancerep-
resentingthe expressionrepresentedby the string. Using this class,you might for exampleevaluatethe
following Squeakcode,whichwouldprint 42 into theTranscriptwindow.

c � (Context new set: #i value: 8) set: #j value: 31.
t � Expr parse: ’i * (5 + 2 * i) / 4’
Transcript show: (t eval: c) printString.

Thegrammarsupportedby yourprogramshouldbethefollowing.

expr � term
�

(plus � minus) term �
term � factor

�
(star � slash) factor �

factor � number � identifier � left parenthesisexpr right parenthesis

Whenyou run inisqueak, it will placea Squeakimageincorporatinga variety of new classesin the
“ExprEval–Scanner”category.1 Theseclassesrepresentthevarietyof tokensthatcanoccurin anexpression,
organizedaccordingto thefollowing hierarchy.
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Token objectsrepresentvarioustokensthat may occur in the token stream(except for EofToken, which
representstheendof thestream).TheTokenStreamobjectis for iteratingthroughthe tokensof a stream;
you cansetit up to go througha particularstringusingthe“string:” method.The“current” methodreturns
thecurrenttoken,andthe“chomp” methoditeratesforwardto thenext tokenof thestream.

To createyour report,print the Expr class. The easiestway to accomplishthis is to middle-click on
its namein Squeak’s SystemBrowserandchoose“fileOut.” This will placea file namedExpr.st into
theUnix directorycontainingtheSqueakimage.Thefollowing commandwill edit this files into a text file
namedreport containingyourcode.

unix% squeak_cat Expr.st

Youshouldreview it beforeprinting it out to turn in.

1As before,I adviseyou first to remove thesqueak.image andsqueak.changes files that you’ve usedin the past,to
reducethechanceof exceedingyour quota.



Ada code

Basically, yourcodewill bea translationof thefollowing Adacodeinto Smalltalk.

procedure Parse_Expr(Stream : Token_Stream) return Expr is
Ret : Expr;

begin
Ret := Parse_Term(Stream);
while true loop

if Current(Stream) = Plus_Token then
Chomp(Stream); -- Chomps Plus_Token from Stream
Ret := New_Add_Expr(Ret, Parse_Term(Stream));

elsif Current(Stream) = Minus_Token then
Chomp(Stream); -- Chomps Minus_Token from Stream
Ret := New_Sub_Expr(Ret, Parse_Term(Stream));

else
return Ret;

end if;
end loop;

end Parse_Expr;

procedure Parse_Term(Stream : Token_Stream) return Expr is
Ret : Expr;

begin
Ret := Parse_Factor(Stream);
while true loop

if Current(Stream) = Star_Token then
Chomp(Stream); -- Chomps Star_Token from Stream
Ret := New_Mult_Expr(Ret, Parse_Factor(Stream));

elsif Current(Stream) = Slash_Token then
Chomp(Stream); -- Chomps Slash_Token from Stream
Ret := New_Div_Expr(Ret, Parse_Factor(Stream));

else
return Ret;

end if;
end loop;

end Parse_Term;

procedure Parse_Factor(Stream : Token_Stream) return Expr is
Ret : Expr;

begin
if Current(Stream) = Left_Paren_Token then

Chomp(Stream); -- Chomps Left_Paren_Token from Stream
Ret := Parse_Expr(Stream);
Chomp(Stream); -- Chomps Right_Paren_Token from Stream
return Ret;

elsif Current(Stream) = Number_Token then
Ret := New_Const_Expr(Current_Data(Stream));
Chomp(Stream); -- Chomps Number_Token from Stream
return Ret;

elsif Current(Stream) = Identifier_Token then
Ret := New_Const_Ident(Current_Data(Stream));
Chomp(Stream); -- Chomps Identifier_Token from Stream
return Ret;

end if;
end Parse_Factor;


