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Exercise sheet 9
for 17 April 2002

2002-04-10
Do exercise9.1,9.2,9.3,and9.4. Handin the solutions.

Exercise 9.1 The continuation-basethicro-C compiler(file i mp/ cont conp. sm ) still generateslumsycodein
somecasesFor instancethe statementfile i np/ ex16. c):

if (n)

{1
el se

print 1111;
print 2222;

is compiledto this machinecode:

GETBP, LDI, |FZERO L2,
G&Oro L1
L2: 1111, PRINTI, INCSP ~1,
L1: CSTI 2222, PRINTI

which couldbe optimizedto this by invertingthe conditionaljump:

GETBP, LDI, |FNZRO L1,
1111, PRINTI, INCSP ~1,
L1: CSTI 2222, PRINTI

Improve the compilerto recognizethis situation. It mustrecognizethatit is aboutto generatecodeof one of these
forms:

| FZERO L2, GOTO L1, L2:
| FNZRO L2, GOTO L1, Lz2:

wherea conditionaljump just skipsover anunconditionajump. In thosecasest shouldinsteadgeneratecodesuch
asthis:

| FNZRO L1, L2:
| FZERO L1, L2:

Exercise 9.2 Improve codegenerationin the continuation-basedicro-C compiler so that a less-thancomparison
with constantargumentss compiledto its truth value. For instance, 11 < 22 shouldcompileto the samecodeas
true, and22 < 11 shouldcompileto the samecodeasf al se. This canbe doneby a small extensionof the
addCsT function.

Furtherimprove the codegenerationso that all comparisonsith constantargumentsare compiledto the same
codeastrue (e.g.11 <= 22,11 !'= 22,22 > 11,22 >= 11)orf al se.

Checkthati f (11 <= 22) print 33; compilesto codethatunconditionallyexecutegri nt 33 without
performingary testatall.

Exercise 9.3 Extendthe micro-C abstracsyntax(file i mp/ Absyn. snl ) with conditionalexpressionCond( el,
e2, e3),correspondingo the C/C++/Jaa/C#concretesyntax:

el ? e2 : e3

TheexpressionCond(el, e2, e3) mustevaluateel, andif theresultis non-zeromustevaluatee?2, otherwise
e3. (If you wantto extendalsothe lexer and parserto acceptthis new syntax,thennotethat? and: areright
associatie. Butimplementinghemin thelexer andparsetis not strictly necessarfor this exercise).

Extendthe continuation-basenhicro-Ccompiler(file i np/ cont conp. sl ) to compileconditionalexpressions
to stackmachinecode.Checkthatyour compilercompilesthefollowing kinds of examplesproperly:
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true ? 1111 : 2222
false ? 1111 : 2222
Theabstracsyntaxfor thefirstexpressiorisCond( Cst (Cst 1 1), Cst(Cstl 1111), Cst(Cstl 2222)).

Exercise 9.4 Notethat

el & & e2 isequivalentto (el ? e2 : 0)
el || e2 isequivalentto (el ? 1 : e2)

Doesyour extendedcompiler(from Exercise9.3) optimize(el ? e2 : e3) sowell thatyou canjustimplement
el && e2 andel || e2 asshorthandsor conditionalexpressions?Testit onfile i np/ ex13. ¢, for example.
If it doesoptimizewell enough,you candrop Andal so andCr el se from the abstractsyntax,and considerably
simplify cExpr in thecompilet whichis desirable.

Exercise 9.5 Improve thecompilationof assignmengxpressionghatarereally justincrementoperationssuchas
i =i +1

andpossibly
a[i] = a[i] + 1

It is bestto recognizesuchcasesn the abstracsyntax,not by looking atthe codecontinuation.

Exercise 9.6 Try to make senseof the codegeneratedy the continuation-basedompilerfor the n-queengprogram
in file i mp/ ex11. c. Draw aflowchart.



