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Do exercisesr.1,7.2,7.3. Handin the solutions.

Exercise 7.1 Compiletheexamplemicro-Cprograms np/ ex3. ¢ andi np/ ex5. ¢ andi np/ ex9. ¢ usingcom
pile2filefromconp.sni.

Studythegeneratedymbolicmachinecodefor somesmallprogramsWrite up thecodein amorestructuredvay
with labelsonly at the beginning of theline (asin the lecture). Write the correspondingnicro-C codeto theright of
the stackmachinecode.

Runthecompiledprogramausingj ava Machi ne ex3. out 10 andsimilar. Notethattheseprogramgequire
acommandine agument(aninteger)whenthey areexecuted.

Try to tracethe executionusingj ava Machi netrace ex3. out 4. Checkthatyou understandhe stack
contentqthe stacktop s to theright).

Exercise 7.2 Compileandrun the micro-C exampleprogramsyou wrotein Exercise6.1. It is rathercumbersoméo
fill anarraywith valuesby hand,sothefunctionsquar es from thatexerciseis very handy

Exercise 7.3 Thisabstracsyntaxfor postincrement ++ andpostdecremerit- - wasintroducedn Exercise6.2:

dat at ype expr =

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

Modify thecompiler(functioncExpr ) to generateodefor Post | nc(acc) andPost Dec(acc) .

Thisshouldbedonesothattheaddresss computednly once.Forinstancej ++ shouldcompileto somethindike
this: GETBP, <of f set >, ADD, DUP, LDl , CSTI 1, ADD, STI, CSTI 1, SUB wheretheaddres®fi is computed
onceby GETBP, <of f set >, ADD andthenduplicated.

Thefinal CSTI 1, SUB is ahackto leave thevalueof the variablebefore incrementon the stacktop.

Write aprogramto checkthatthisworks. If you arebrave, try it on expression®f theforma[ i ++] ++ andcheck
thati andtheelementf a have theright valuesafterwards.

Exercise 7.4 Compileex8. ¢ andstudythe symbolicmachinecodeto seewhy it is somuchslower thanthe hand-
written 20 million loopini nmp/ pr ogl.

Compilei np/ ex13. ¢ andstudythe symbolicmachinecodeto seehow loopsandconditionalsnteract.

In lecture9 we shallseeanimproved compilerthatit generatemuchfewer extraneoudabelsandjumps.

Exercise 7.5 (Wouldbeconvenient)Write adisassemblethatcandisplayamachinecodeprogramin amorereadable
way. You canwrite it in Java, usinga variantof themethodi nsnane fromi np/ Machi ne. j ava.

Exercise 7.6 Write moremicro-Cprogramsgompileanddisassembléhem. (Warning: Theabstracimachineandthe
compilerhave not beentestedsystematicallysoin caseof confusion,don't hesitateto write meanemail).

For instancewrite a programto make a tableof thefrequencie®f alist of 20 numbersn theinterval 0-99 given
asargumentsonthecommandine.

Studythe effect of nestedscopegblocks)on theresultof compilation.

Exercise 7.7 (May be morecomplicatedExtendthelanguageandcompilerto acceptnitialized declarationsuchas
int i =j + 32
Doing this for local variableginsidefunctions)shouldnot betoo hard,but for globalonesit requiresmorechanges.

Exercise 7.8 (May be morecomplicatedExtendthe micro-Clanguagethe abstracsyntax,thelexer, the parserand
thecompilerto implementconditionalexpression®f theform (el ? e2 : e3).



