CS454/554CompilerConstructionfall 2001 1

Compiler project tasks— part 3, due Monday 1 October

The goalin this phaseis to constructthe abstracsyntaxtreecorrespondindo the concreteparsetreethatthe parser
produces.

Justascontet-free grammarsare usedto describeconcretesyntax,we usea formalismto describeabstractsyntax:
ASDL. Youwill find outaboutASDL atthewebpage

http://ww. cs. virgini a. edu/ zephyr/asdl . ht M . Youwill alsodownloadthe ASDL tool suite,ver-
sion1.2.

If your implementationlanguageis Java, C, C++, SML, or Haslell, thenit is supportedby the ASDL tool suite,
versionl.2;you shouldusethetool asdlGen to generatalata-structureefinitionsandfunctionsto readandwrite the
datastructurego file.

Corvert the parsetreeinto the abstractsyntaxtree formedwith thesedata-structuralefinitions. (If you areusinga
variantof yacc, youwill addactionsto grammarproductions.)

Producean outputfile with the pickled abstractsyntaxtree of the programbeing compiled;for instanceif you are
compilingpr i mes. m youshouldproducepr i mes. absynpkl . (Notethatyoushouldstill beproducingfilesfrom
the earlierphasespri mes. t okens andpri nes. par se.) The pickle files canbe usedto comparethe results
amongstudentsvriting their projectin differentlanguagesif thefilesarenotequal atleastoneof theimplementations
is buggy. However, sincepickle files arebinary; it maybedifficult to tell whatwentwrong.

If yourimplementatiolanguages not oneof theabove, you may eitherwrite your own pickling codefor our source
languagéby hand,or extendasdlGen to generatecodein yourimplementatiodanguage.

Abstract syntax of the sourcelanguage

1 --description of the abstract syntax of Modul aX

2 --in ASDL v.1.2

3

4  nodul e Modul aX

5 |

6 program = (nodul e)

7

8 nodule = (identifier, block)

9

10 bl ock = (declaration*, stnt*)

11

12 decl arati on = DECLCONST (identifier, typ?, expr)
13 | DECLTYPE (typedecl arati on)

14 | DECLTYPEREC (typedecl aration*)

15 | DECLVAR (identifier*, typ?, expr?)
16 | DECLPRCC (identifier, signature, block)
17

18 typedecl aration = (identifier, typ)

19

20 signature = (formal*, typ?)

21

22 formal = (identifier*, node?, typ)

23

24 node = VALUE | VAR

25
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stnt

STMIBLCCK (bl ock)

STMIASSI GN (expr | hs, expr rhs)

STMICALL (proccall)

STMIEXI T

STMITEVAL (expr)

STMIFOR (identifier index, expr from expr to, expr? by, stnt*)
STMIT F (expr condition, stm* thenpart, elsifclause*, elseclause?)
STMILOOP (stnt*)

STMIREAD (string format, expr*)

STMIREPEAT (stnt*, expr condition)

STMIRETURN (expr ?)

STMIVHI LE (expr condition, stnt*)

STMIVRI TE (string format, expr*)

el sifclause = (expr condition, stnt*)

el secl ause = (stnt*)

typ =
|
|
|
|

TYPARRAY (typ* indextypes, typ el enenttype)
TYPRECORD (fi el d*)

TYPSUBRANGE (expr | owbound, expr hi ghbound)
TYPID (identifier)

TYPREF (typ)

field = (identifier, typ)

expr

EXPRBI NARY (expr, binary, expr)
EXPRUNARY (unary, expr)
EXPRID (identifier)

EXPRI NT (i nt)

EXPRREAL (real)

EXPRTEXT (string)

EXPRRECSEL (expr, identifier)
EXPRARRAYREF (expr, expr*)
EXPRPROCCALL (proccall)
EXPRDEREF (expr)
EXPRNEW (t yp)

EXPRNI L (typ)

proccall = (expr, expr*)

binary = OR| AND | EQUAL | NEQUAL | LESS | GREATER | LE | GE

| ADD| SUB| ML | DIV | MD

unary = NOT | UPLUS | UM NUS

r eal

(int nantissa, int exp)



