Instructions:

Instr=. ..
GetStatic( Type, Class/Field )
PutStatic( Type, Class/Field )

InvokeStatic( Type, Class/ MSig)
Return(Move Type)

Universes:

Move Type= ...
| void

Static function:

cEnv: Class — ClassFile
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ClassFile = CFile(classNm — : Class,
wsInterface : Bool,
modifiers . Powerset(Modifier),

super . Class,
implements : Powerset(Class),
fields . Field Tab,

methods — : MethTab)
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FieldTab = Map(Field , FDec)
MethTab = Map(MSig, MDec)

FDec = FDec(modifiers : Powerset(Modifier),

type . Type)
MDec = MDec(modifiers . Powerset( Modifier),
returnType . Type,
code . Instr*,
excs . Exc”,

(maxOpd, mazReq) : (Nat, Nat))
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Universes:

Frame = (Pc, Map(RegNo, Word), Word*, Class/ MSig)
Switch= Noswitch

Call(Class/ MSig, Args)
Result(Val)
InitClass( Class)
Args = Word*
Val = Word*
Dynamic functions: Initial state:
meth : Class/ MSig meth = (Main/main())
stack : Frame® stack =]

switch : Switch switch = Noswitch
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The trustful JVM,

trustful VM o = trustfulScheme o(exec VM o, switch VM)

trustfulScheme o (exec VM, switchVM ) =
if switch = Noswitch then
exec VM (code(pc))
else

switch VM
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Trustful execution of JVM¢ instructions

exec VM (instr) =
exec VMp(instr)
case nstr of
GetStatic(_, ¢/f) — if initialized(c) then
opd = opd - globals(c/f)
pc =pc+1
else switch = InitClass(c)
PutStatic(_, ¢/f) — if initialized(c) then
let (opd’, ws) = split(opd, size(c/f))
globals(c/f) == ws
opd = opd’
pc =pc+1
else switch = InitClass(c)
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Trustful execution of JVM_ instructions (continued)

exec VM (instr) =
case instr of
InvokeStatic(_, ¢c/m) — if initialized(c) then
let (opd’, ws) = split(opd, argSize(c/m
opd = opd'
switch = Call(c/m, ws)
else switch = InitClass(c)
Return(t) — let (opd’, ws) = split(opd, size(t))
switch = Result(ws)
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Trustful execution of JVM_ instructions (continued)

switchVMo =
case switch of

Call(meth, args) — if —isAbstract(meth) then
pushFrame(meth, args)
switch = Noswitch

Result(res) — if implicitCall(meth) then popFrame(0, [])

else popFrame(1, res)
switch := Noswitch

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



Trustful execution of JVM_ instructions (continued)

switchVMo =
case switch of
InitClass(c) — if classState(c) = Linked then

classState(c) := Initialized

forall f € staticFields(c)
globals(c/f) = default(type(c/f))

pushFrame(c/<clinit>())

if ¢ = 0bject V initialized(super(c)) then
switch = Noswitch

else
switch = InitClass(super(c))
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Trustful execution of JVM_ instructions (continued)

pushFrame(newMeth, args) =
stack = stack - |(pc, reg, opd, meth)]
meth = newMeth

pc =10
opd =]
reqg = makeRegs(args)

popFrame(offset, result) =
let (stack’, [(pc’, reg’, opd’, meth)]) = split(stack,1)
pc = pc’ + offset

req = req’
opd = opd’ - result
meth = meth’

stack ‘= stack’
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E(e.f) = GetStatic(T (c/f), c/f)
E(c.f =exp) = E(exp) -

Dupx(0, size(7 (exp))) -

PutStatic(7 (c/f), c/f)
E(c.m(exps)) = E(exps) -

InvokeStatic(7T (¢/m), c/m)

E((expy, ..., expn)) = E(expy) - ... - E(eapy,)

(
S(static stm) = S(stm)

S(return; ) = Return(void)
S(return exp;) = E(exp) - Return(7 (exp))

Copyright (© 2002 Robert F. Stark, Computer Science Department, ETH Ziirich, Switzerland 11



