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Compiler project tasks— part 2, dueFriday 21September

Below you will find a semiformaldescriptionof thesyntacticstructureof our sourcelanguage,ascontext-
free grammar. You areto write a parser. The parserwill be invoked from the commandline asfollows:
parse <filename>; for example,parse primes.m. Theparsershouldinvoke thescannerthatyou
wrotein theprecedingprojectphase,andshouldwork with thetokensreturnedby thescanner.

Theoutputshouldbewritten to a listing file, for example,primes.parse. The listing shouldrepresent
the parsetreeof the input program(assumingit is correct),turnedsideways: eachline containsonenon-
terminalor terminalsymbol,andthe indentationof the line correspondsto thedepthof thesymbolin the
parsetree. For terminalsymbolswhich carry meaning(suchasidentifiersandnumbers),thenameof the
symbolshouldbefollowedby theliteral text of thesymbol.All symbolsshouldbefollowedby anindication
of their coordinates.For example:

identifier Sqrt (25,30)-(25,33)

meansthatat line 25of thesourcefile atcolumns30through33thereis atokenSqrt, whichis anidentifier.

In additionto thisprintedoutput,youshouldconstructtheparseteeinternally, in a form suitablefor further
analysis.Detailswill dependonyour choiceof implementationlanguageandstrategy.

Syntacticstructur e of the sourcelanguage

Compilation Unit Productions

Program::= Module

Module::= module identifiersemiBlockNoScopeidentifierdot

Block ::= BlockNoScope

BlockNoScope::= OptDeclsbegin Stmtsend

OptDecls::= ε
�
Decls

Decls::= Declaration
�
DeclsDeclaration

Declaration::= const OptConstDecls
�
type OptTypeDecls

�
typerec RecTypeDecls

�
var OptVarDe-

cls
�
ProcDecl

RecTypeDecls::= TypeDecl
�
RecTypeDeclsand TypeDecl

OptConstDecls::= ε
�
ConstDecls

OptTypeDecls::= ε
�
TypeDecls

OptVarDecls::= ε
�
VarDecls

ConstDecls::= ConstDecl
�
ConstDeclsConstDecl

TypeDecls::= TypeDecl
�
TypeDeclsTypeDecl

VarDecls::= VariableDecl
�
VarDeclsVariableDecl
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ConstDecl::= identifiercolonTypeequalExprsemi
�
identifierequalExprsemi

TypeDecl::= identifierequalTypesemi

VariableDecl::= IDList colonTypesemi
�
IDList colonTypecoloneqExprsemi

�
IDList coloneqExprsemi

ProcDecl::= procedure identifierSignatureequalBlockNoScopeidentifiersemi

Signature::= lpar OptFormalsrpar OptDeclType

OptDeclType::= ε
�
colonType

OptFormals::= ε
�
Formals

�
Formalssemi

Formals::= Formal
�
FormalssemiFormal

Formal::= OptModeIDList colonType

OptMode::= ε
�
value

�
var

StatementProductions

Stmts::= ε
�
StmtList

�
StmtListsemi

StmtList::= Stmt
�
StmtListsemiStmt

Stmt ::= Block
�
AssignStmt

�
CallStmt

�
ExitStmt

�
EvalStmt

�
ForStmt

�
IfStmt

�
LoopStmt

�
ReadStmt

�

RepeatStmt
�
ReturnStmt

�
WhileStmt

�
WriteStmt

AssignStmt::= ExprcoloneqExpr

CallStmt::= ProcCall

ExitStmt::= exit

EvalStmt::= eval Expr

ForStmt::= for identifiercoloneqExprto Expr OptBydo Stmtsend

OptBy ::= ε
�
by Expr

IfStmt ::= IfHeadend
�
IfHeadelse Stmtsend

IfHead::= if Exprthen Stmts
�
IfHeadelsif Exprthen Stmts

LoopStmt::= loop Stmtsend

ReadStmt::= read lpar text commaReadListrpar

ReadList::= Expr
�
ExprcommaReadList

RepeatStmt::= repeat Stmtsuntil Expr

ReturnStmt::= return
�
return Expr

WhileStmt::= while Exprdo Stmtsend

WriteStmt::= write lpar text WriteList rpar

WriteList ::= ε
�
commaExprWriteList
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TypeProductions

Type::= ArrayType
�
RecordType

�
SubrangeType

�
identifier

�
lpar Typerpar

�
ref Type

ArrayType::= array OptTypeListof Type

OptTypeList::= ε
�
TypeList

TypeList::= Type
�
TypeListcommaType

RecordType::= record OptFieldsend

OptFields::= ε
�
Fields

�
Fieldssemi

Fields::= IDList colonType
�
FieldssemiIDList colonType

SubrangeType::= lbrack ExprdotdotExpr rbrack

ExpressionProductions

Expr ::= Expror Expr
�
Exprand Expr

�
not Expr

�
Expr RelopExpr

�
Expr AddopExpr

�
Expr Mulop

Expr
�
SignExpr

�
Primary

Relop::= equal
�
nequal

�
less

�
greater

�
le

�
ge

Addop::= plus
�
minus

Mulop ::= star
�
div

�
mod

Sign::= plus
�
minus

Primary::= identifier
�
integer

�
real

�
text

�
lpar Expr rpar

�
Primarydot identifier

�
ArrayRef

�
ProcCall

�

Primarycaret
�
new lpar Typerpar

�
nil lpar Typerpar

ArrayRef::= Primarylbrack rbrack
�
ArrayHeadrbrack

ArrayHead::= Primarylbrack Expr
�
ArrayHeadcommaExpr

ProcCall::= Primarylpar rpar
�
CallHeadrpar

CallHead::= Primarylpar Expr
�
CallHeadcommaExpr

MiscellaneousProductions

IDList ::= identifier
�
IDList commaidentifier


