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Do exercises7.1,7.2,7.3.Handin thesolutions.

Exercise 7.1 Compiletheexamplemicro-Cprogramsimp/ex3.c andimp/ex5.c andimp/ex9.c usingcom-
pile2file from comp.sml.

Studythegeneratedsymbolicmachinecodefor somesmallprograms.Write up thecodein amorestructuredway
with labelsonly at thebeginningof the line (asin the lecture).Write thecorrespondingmicro-Ccodeto theright of
thestackmachinecode.

Runthecompiledprogramsusingjava Machine ex3.out 10 andsimilar. Notethattheseprogramsrequire
acommandline argument(aninteger)whenthey areexecuted.

Try to tracethe executionusingjava Machinetrace ex3.out 4. Checkthat you understandthe stack
contents(thestacktop is to theright).

Exercise 7.2 Compileandrun themicro-Cexampleprogramsyou wrotein Exercise6.1. It is rathercumbersometo
fill anarraywith valuesby hand,sothefunctionsquares from thatexerciseis veryhandy.

Exercise 7.3 Thisabstractsyntaxfor postincrementi++ andpostdecrementi-- wasintroducedin Exercise6.2:

datatype expr =
...

| PostInc of access (* Java i++ or a[e]++ *)
| PostDec of access (* Java i-- or a[e]-- *)

Modify thecompiler(functioncExpr) to generatecodefor PostInc(acc) andPostDec(acc).
Thisshouldbedonesothattheaddressis computedonly once.For instance,i++ shouldcompileto somethinglike

this: GETBP, <offset>, ADD, DUP, LDI, CSTI 1, ADD, STI, CSTI 1, SUB wheretheaddressof i is computed
onceby GETBP, <offset>, ADD andthenduplicated.

Thefinal CSTI 1, SUB is ahackto leave thevalueof thevariablebefore incrementon thestacktop.
Write aprogramto checkthatthisworks. If youarebrave,try it onexpressionsof theforma[i++]++ andcheck

thati andtheelementsof a have theright valuesafterwards.

Exercise 7.4 Compileex8.c andstudythesymbolicmachinecodeto seewhy it is somuchslower thanthehand-
written20million loop in imp/prog1.

Compileimp/ex13.c andstudythesymbolicmachinecodeto seehow loopsandconditionalsinteract.
In lecture9 weshallseeanimprovedcompilerthatit generatesmuchfewerextraneouslabelsandjumps.

Exercise 7.5 (Wouldbeconvenient)Write adisassemblerthatcandisplayamachinecodeprogramin amorereadable
way. Youcanwrite it in Java,usinga variantof themethodinsname from imp/Machine.java.

Exercise 7.6 Write moremicro-Cprograms;compileanddisassemblethem.(Warning:Theabstractmachineandthe
compilerhavenot beentestedsystematically, soin caseof confusion,don’t hesitateto write meanemail).

For instance,write a programto make a tableof thefrequenciesof a list of 20 numbersin theinterval 0-99given
asargumentson thecommandline.

Studytheeffectof nestedscopes(blocks)on theresultof compilation.

Exercise 7.7 (May bemorecomplicated)Extendthelanguageandcompilerto acceptinitializeddeclarationssuchas

int i = j + 32;

Doing this for local variables(insidefunctions)shouldnot betoo hard,but for globalonesit requiresmorechanges.

Exercise 7.8 (May bemorecomplicated)Extendthemicro-Clanguage,theabstractsyntax,thelexer, theparser, and
thecompilerto implementconditionalexpressionsof theform (e1 ? e2 : e3).
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