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Exercise sheet 10
for 24 April 2002
2002-04-16
Do exercisesl0.1,10.2,and10.3. Handin thesolutions.

Exercise 10.1 Compilethemicro-Cexamples np/ ex8. c,i np/ ex13. ¢, andi np/ ex20. ¢ usingthe
i mp/ j virconp. sm compiler anddisassembléheresultingclassfiles usingj avap -c.

Comparewith the JVM codegeneratedby a Java compiler(suchasj avac) for similar Java-programs.

In mostcasesyou canprobablyguesswhatthe JVM instructionsdo. But if you wantthe precisedescriptionof
i store_1, saythenopenhttp://java. sun. com docs/ books/ vnspec/, click onView HTML, click on
Chapter6 The Java Virtual Machine Instruction Set, click on the letter | at the top of the page,andthenscroll to
i store_<n>.

Exercise 10.2 TheJVM hasanincrementinstruction
iinc idx b

which incrementsgthe local variablewith index i dx by the amountb, whereb mustbe anintegerin the interval

[—128...127]. In the SML-JVM Toolkit, thisinstructionis representetdy Ji i nc{var = idx, const = b}.
Exercises5.2 and7.3 introducedthe abstractsyntaxPost | nc acc andPost Dec acc for the postincrement
i ++ andpostdecremerit- - operatorsThesecorrespondob = 1 andb = ~1 respectiely.

Modify functioncExpr in thei np/j virtonp. sm compilerto implementpostincremenaind postdecrement
for variablesi (notfor arrayaccessesa[ e] ). The cExpr function needsto recognizeabstractsyntaxof the form
Post | nc(AccVar i) andPost Dec( AccVar i).Remembethatin bothcasegheold valueof the variablei
mustbeleft onthe evaluationstack,soin additionto thei i nc ani | oad is needed.

Write, compile,andrun a micro-C programto print the numbersrom 0 to 20. Disassembld.

Checkwhetherthis micro-C programrunsfasterthani np/ ex8. c:

void main() {

int i;

i = 20000000;

while (i) {

i--;
}
}

In a simple-minded]VM-implementationj - - will be muchfasterthani =i - 1. However, an advancedJVM JIT
(just-in-timecompiler)suchasSun's Java Hotspotmay itself recognizethe patterni =i - 1 andoptimizeit, in which

casehereis noneedo optimizeit in themicro-Cto JVM compiler Partly for thisreasonmostJava-to-JVMcompilers
performonly few optimizations.

Exercise 10.3 Add alsopreincremenandpredecremertb the abstracsyntax:

dat atype expr =

| Prelnc of access (* Java ++i or ++af[e] *)
| PreDec of access (* Java --i or ~--afe] *)

Implementpreincrementindpredecremerfor variablesi (notfor arrayaccesses| €] ) asin the previousexercise.
Remembethatin bothcaseghe new valueof thevariablei mustbeleft onthe evaluationstack.

Exercise 10.4 More cumbersomeModify the functioncExpr in thei np/j virconp. sl compilerto recognize
assignmentsf theformi =i +b andimplementthemusingi i nc whenb is smallenough.

An assignmenof theformx = x + b canberecognizedisabstracsyntaxof theform
Assi gn(AccVar x1, Prinm2("+", Access(AccVar x2), Cst(Cstl b))) wherexl andx2 arethe
same.Theequalityof x1 andx2 mustbetestedseparatelythatcannotbe doneusingSML patternmatching.



