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Compiler project tasks— part 3, dueMonday 1 October

Thegoal in this phaseis to constructtheabstractsyntaxtreecorrespondingto theconcreteparsetreethat theparser
produces.

Justascontext-freegrammarsareusedto describeconcretesyntax,we usea formalismto describeabstractsyntax:
ASDL. You will find out aboutASDL at thewebpage
http://www.cs.virginia.edu/zephyr/asdl.html. You will alsodownloadthe ASDL tool suite,ver-
sion1.2.

If your implementationlanguageis Java, C, C++, SML, or Haskell, then it is supportedby the ASDL tool suite,
version1.2;you shouldusethetool asdlGen to generatedata-structuredefinitionsandfunctionsto readandwrite the
datastructuresto file.

Convert the parsetreeinto the abstractsyntaxtreeformedwith thesedata-structuredefinitions. (If you areusinga
variantof yacc, youwill addactionsto grammarproductions.)

Producean outputfile with the pickled abstractsyntaxtreeof the programbeingcompiled;for instance,if you are
compilingprimes.m, youshouldproduceprimes.absynpkl. (Notethatyoushouldstill beproducingfilesfrom
the earlierphases,primes.tokens andprimes.parse.) The pickle files canbe usedto comparethe results
amongstudentswriting theirprojectin differentlanguages:if thefilesarenotequal,at leastoneof theimplementations
is buggy. However, sincepicklefilesarebinary, it maybedifficult to tell whatwentwrong.

If your implementationlanguageis not oneof theabove,you mayeitherwrite your own pickling codefor our source
languageby hand,or extendasdlGen to generatecodein your implementationlanguage.

Abstract syntaxof the sourcelanguage

1 --description of the abstract syntax of ModulaX
2 --in ASDL v.1.2
3
4 module ModulaX
5 {
6 program = (module)
7
8 module = (identifier, block)
9

10 block = (declaration*, stmt*)
11
12 declaration = DECLCONST (identifier, typ?, expr)
13 | DECLTYPE (typedeclaration)
14 | DECLTYPEREC (typedeclaration*)
15 | DECLVAR (identifier*, typ?, expr?)
16 | DECLPROC (identifier, signature, block)
17
18 typedeclaration = (identifier, typ)
19
20 signature = (formal*, typ?)
21
22 formal = (identifier*, mode?, typ)
23
24 mode = VALUE | VAR
25
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26 stmt = STMTBLOCK (block)
27 | STMTASSIGN (expr lhs, expr rhs)
28 | STMTCALL (proccall)
29 | STMTEXIT
30 | STMTEVAL (expr)
31 | STMTFOR (identifier index, expr from, expr to, expr? by, stmt*)
32 | STMTIF (expr condition, stmt* thenpart, elsifclause*, elseclause?)
33 | STMTLOOP (stmt*)
34 | STMTREAD (string format, expr*)
35 | STMTREPEAT (stmt*, expr condition)
36 | STMTRETURN (expr?)
37 | STMTWHILE (expr condition, stmt*)
38 | STMTWRITE (string format, expr*)
39
40 elsifclause = (expr condition, stmt*)
41
42 elseclause = (stmt*)
43
44 typ = TYPARRAY (typ* indextypes, typ elementtype)
45 | TYPRECORD (field*)
46 | TYPSUBRANGE (expr lowbound, expr highbound)
47 | TYPID (identifier)
48 | TYPREF (typ)
49
50 field = (identifier, typ)
51
52 expr = EXPRBINARY (expr, binary, expr)
53 | EXPRUNARY (unary, expr)
54 | EXPRID (identifier)
55 | EXPRINT (int)
56 | EXPRREAL (real)
57 | EXPRTEXT (string)
58 | EXPRRECSEL (expr, identifier)
59 | EXPRARRAYREF (expr, expr*)
60 | EXPRPROCCALL (proccall)
61 | EXPRDEREF (expr)
62 | EXPRNEW (typ)
63 | EXPRNIL (typ)
64
65 proccall = (expr, expr*)
66
67 binary = OR | AND | EQUAL | NEQUAL | LESS | GREATER | LE | GE
68 | ADD | SUB | MUL | DIV | MOD
69
70 unary = NOT | UPLUS | UMINUS
71
72 real = (int mantissa, int exp)
73 }


