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Do exercises10.1,10.2,and10.3.Handin thesolutions.

Exercise 10.1 Compilethemicro-Cexamplesimp/ex8.c, imp/ex13.c, andimp/ex20.c usingthe
imp/jvmcomp.sml compiler, anddisassembletheresultingclassfilesusingjavap -c.

Comparewith theJVM codegeneratedby aJava compiler(suchasjavac) for similar Java-programs.
In mostcasesyou canprobablyguesswhat the JVM instructionsdo. But if you want the precisedescriptionof

istore_1, say, thenopenhttp://java.sun.com/docs/books/vmspec/, click on View HTML, click on
Chapter6 The Java Virtual Machine Instruction Set, click on the letter I at the top of the page,andthenscroll to
istore_<n>.

Exercise 10.2 TheJVM hasanincrementinstruction

iinc idx b

which incrementsthe local variablewith index idx by the amountb, whereb mustbe an integer in the interval���������
	�	�	��
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�
. In theSML-JVM Toolkit, this instructionis representedby Jiinc{var = idx, const = b}.

Exercises6.2 and7.3 introducedtheabstractsyntaxPostInc acc andPostDec acc for thepostincrement
i++ andpostdecrementi-- operators.Thesecorrespondto b = 1 andb = ~1 respectively.

Modify functioncExpr in theimp/jvmcomp.sml compiler to implementpostincrementandpostdecrement
for variablesi (not for arrayaccessesa[e]). ThecExpr function needsto recognizeabstractsyntaxof the form
PostInc(AccVar i) andPostDec(AccVar i). Rememberthat in bothcasestheold valueof thevariablei
mustbeleft on theevaluationstack,soin additionto theiinc aniload is needed.

Write, compile,andruna micro-Cprogramto print thenumbersfrom 0 to 20. Disassembleit.
Checkwhetherthismicro-Cprogramrunsfasterthanimp/ex8.c:

void main() {
int i;
i = 20000000;
while (i) {

i--;
}

}

In a simple-mindedJVM-implementation,i-- will be muchfasterthani=i-1. However, an advancedJVM JIT
(just-in-timecompiler)suchasSun’s Java Hotspotmayitself recognizethepatterni=i-1 andoptimizeit, in which
casethereis noneedto optimizeit in themicro-Cto JVM compiler. Partly for thisreason,mostJava-to-JVMcompilers
performonly few optimizations.

Exercise 10.3 Add alsopreincrementandpredecrementto theabstractsyntax:

datatype expr =
...

| PreInc of access (* Java ++i or ++a[e] *)
| PreDec of access (* Java --i or --a[e] *)

Implementpreincrementandpredecrementfor variablesi (not for arrayaccessesa[e]) asin thepreviousexercise.
Rememberthatin bothcasesthenew valueof thevariablei mustbeleft on theevaluationstack.

Exercise 10.4 More cumbersome:Modify the functioncExpr in theimp/jvmcomp.sml compilerto recognize
assignmentsof theform i=i+b andimplementthemusingiinc whenb is smallenough.

An assignmentof theform x = x + b canberecognizedasabstractsyntaxof theform
Assign(AccVar x1, Prim2("+", Access(AccVar x2), Cst(CstI b))) wherex1 andx2 arethe
same.Theequalityof x1 andx2 mustbetestedseparately;thatcannotbedoneusingSML patternmatching.
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