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7 aload O

8 iconst_1

9 aal oad

10 invokestatic #2 <Method int parselnt(java.lang.String)>
13 istore_2

14 iload_1

15 il oad_2

16 invokestatic #3 <Method int Mn(int, int)>
19 istore_3

20 getstatic #4 <Field java.io.PrintStream out>
23 iload_3

24 invokevirtual #5 <Method void println(int)>
27 return

Method int Mn(int, int)

0O iload O
liload_1

2 if_icnpge 10
5iload 0

6 istore_2

7 goto 12
10 iload_1
11 istore 2
12 iload_2

13 ireturn

Notethateach‘line number”is actuallyanoffset,i.e. thedistarce in bytesof the giveninstruction from the
beginning of thegivenmethod.

Let'sfirst look atthe Local Variablessectionof Main()'s stackframe:

| slot| variable |
0 | poirterto Args
1 X
2 Y
3 z

Now consickr thecall to Min. Thecode

Z=Mn(XY);

getscompiledto
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14 iload_1

15 il oad_2

16 invokestatic #3 <Method int Mn(int, int)>
19 istore_3

As in a classicalarchitecture the agumentsfor a call will be pushedonto Main()'s OperandStack, as
follows. Theiload_1 (“integerload”) instuction pustesslot 1 to the operandstack. Sinceslot 1 in main()
containsX, thismeanshatX will be pushedntothe operandstack. Theinstructonin offset15will then
pushy.

If Min() hadbeenaninstancefunction i.e. notdeclaredstatic, thefirst agumentpushedvould have been
this, a pointer to the objecton which Min() is beinginvoked.

The call itself is thendoneby theinstructon invokestatic in offset16. (For a nonstat methodcall, we
would useinvokevirtual.) This instructon is threebytesin length ascanbe seenby the fact thatthe
following instruction begins at offset 19. The instructon’s two-byte operand,in this case3, senesasa
pointer to an entry correspondig to Min() in the ConstanfPool of the MethodArea. In this way, the JVM
will know wherethefirstinstructon of Min() is located,andthe pc will be setaccordingly causingMin()
to begin execution.

Theactionsof invokestatic is to poptheargumentsff the caller’s (in this case Main()’s) OperandStack ?
andplacethemin the Local Variablessectionof the callees(in this caseMin()’s) Stack.

Theistore_3 instructbnfollowing thecall, in offset19, popsthetop of Main()’'s Operandstackandplaces
it into slot3, in ourcasez.”’

Thebyteco@ in Min() is similar. Themainnew instuctionhereis if_icmpge (“if integercomparegreater
than-orequal”)in offset2. Let’s refer to the top elementof the current(i.e. Min()’s) OperandStackas
op2 andthe next-to-top elementasopl. The instruction popsthesetwo elementff the OperandStack,
compareghem,andthenjumpsto the branchtargetif op1 > op2. Again, keepin mind thattheseitems
on Min()’s OperandStackwere placedthereby theiload_1 andiload_2 instructonsin Min(), which took
themfrom Min()’s Local Variablesarea,andthey in turn hadbeenplacedthereby Main() whenexecuting
invokestatic.

Thebranchtamgetis specifiedasthe disiancefrom thecurrentinstructbn to thetarget. As canbe seernin the
JVM assemblecodeabore, our targetis offset10 (aniload_1 instructon). Sinceourif_icmpgeinstuction
isin offset2, thedistancewill be8, i.e. 0x0008 Thoselattertwo bytescomprisethe secondandthird bytes
of theinstructon.

Min()’ sireturn instructon thenpopsthe current(i.e. Min()’ s) Operandstackandpusheghepoppedvalue
ontop of thecaller’s (i.e. Main()'s OperandStack.

Fromthe SunJVM specificatios (seebelow), we know thatthe op codefor theif_icmpge instuctionis
Oxa2.Thustheentireinstructon shoutl be 0xa200@, andthis stringof threebytesshoull appeain thefile
Minimum.class Runningthe command

od -t x1 Mninmmclass

5Notethatthis meanghatJVM doesits own stackcleanup.
"Explainedbelow, thevaluenow poppedhadbeenplacedthereby theiteturn instructionin Min().
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