Instructions:

Instr=. ..

New( Class)

GetField( Type, Class/Field )
PutField( Type, Class/Field )
InstanceOf ( Type)

Checkcast( Type)

InvokeSpecial( Type, Class/ MSig)
Invoke Virtual( Type, Class/ MSig)

Universes:

Move Type= ...
| addr
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Trustful execution of JVM instructions

exec VMo (instr) =
exec VM o (instr)
case instr of
New(c) —
if initialized(c) then create r
heap(r) := Object(c,{(f, defaultVal(f)) | f € instFields(c)})
opd = opd - |r]
pc =opc+1
else switch = InitClass(c)
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Trustful execution of JVM instructions (continued)

exec VMo (instr) =
case instr of
GetField(_, c/f) — let (opd’, [r]) = split(opd, 1)
if » # null then
opd := opd’ - getField(r, c/f)
pc =pc+1
PutField(_, c/f) — let (opd’,[r] - ws) = split(opd, 1 + size(c/f))
if r # null then
setField(r, c/f, ws)
pc =pc+1
opd = opd’
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Trustful execution of JVM instructions (continued)

exec VMo (instr) =
case instr of
InvokeSpecial(_, ¢/m) —
let (opd’, [r] - ws) = split(opd, 1+ argSize(c/m))
if r # null then
opd = opd’
switch = Call(c/m, |r] - ws)
Invoke Virtual(_, ¢/m) —
let (opd’,[r] - ws) = split(opd, 1+ argSize(c/m))
if r # null then
opd = opd'
switch = Call(lookup(classOf (1), c/m), |r] - ws)
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Trustful execution of JVM instructions (continued)

exec VMo (instr) =
case instr of

InstanceOf (¢) — let (opd’, [r]) = split(opd, 1)
opd := opd’ - (r # null N\ classOf (r) E ¢)
pc =pc+1

Checkcast(c) — let r = top(opd)
if = null V classOf (r) C ¢ then

pc = pc+1

trustful VM o = trustfulSchemeq(exec VMo, switch VM )
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£(this) = Load(addr, 0)

E(new ¢) = New(c) - Dupx(0,1)

Elexp.c/f) = E(exp) - GetField(T (c¢/f), c/f)
E(expr.c/f = expy) = E(eapy) - E(ewpa) - Dupz(l, size(T (c/f)))-

PutField(7 (c/f), c/f)
E(exp.c/m(exps)) = E(exp) - E(exps):
case callKind(exp.c/m) of
Virtual — Invoke Virtual(7 (¢/m), c/m)
Super — InvokeSpecial(7T (¢/m), c/m)
Special — InvokeSpecial(7 (¢/m), c/m)

E(exp instanceof ¢) = E(exp) - InstanceOf (¢)
E((c)exp) = E(exp) - Checkcast(c)

Copyright (©) 2002 Robert F. Stark, Computer Science Department, ETH Ziirich, Switzerland 6



