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Checked exceptions and throws clauses

Definition. A class £ is called a checked exception class iff

» [v <y, Throwable
s i/ Ay, Error
= I/ A}, RuntimeException

Syntax of throws clauses:
meth(Dy zy, ..., Dy xp) throws Ey, ..., Fy body
Constraint: F; <}, Throwable

Definition. A Method msig throws more specific exceptions in A than
in 3, iff for each class £ occurring in the throws clause of msig in A

there exists a class /' in the throws clause of msig in 5 such that
E =y F.

Constraint. If a method A/msig directly overrides B/msig, then
mstg throws more specific exceptions in A than in B.
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Stm = ... | throw Exp;
| try Block

catch (Class; Locy) Block; ... catch (Classy, Locy,) Blocky,
| Stm finally Block

Definition. An exception F is allowed at a position «, iff one of the
following conditions is true:

m [/ <y Error
= [/ <}, RuntimeException

= The position v is in a try block and at least one catch clause of the
try statement has a parameter of type F' such that £ <y, F

= [ he position « is in the body of a method or constructor declaration

and there exists a class F' in the throws clause of the declaration
such that £/ <y, F
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catch (F loc) block | E =}, Throwable.

throw “exp; 7 (o) =<y, Throwable and 7 («) is allowed
at position .

“(expy.C'/msig(exps)) Each class E occurring in the throws clause
of msig in C' is allowed at position «.
“C.msig(exps) Each class F occurring in the throws clause
of msig in C is allowed at position «.
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Vocabulary of the ASM for Javac

Abr = Break(Lab) | Continue(Lab)
| Return | Return(Val) | Exc(Ref)

Transition rules for Javag

execJavap =
execJavalrpp
execJavaStmg

failUp(exc) = yieldUp(thrownew exc(); )
fail(exc) = yield(thrownew exc();)
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Transition rules for Javacs (Expressions)

execJavaFExpy = case context(pos) of

“valy bop®val, — if bop € divMod N isZero(val) then
failUp(ArithmeticException)

“ref.c/f — if ref = null then failUp(NullPointerException)

“ref.c/f =®wval — if ref = null then failUp(NullPointerException)

“ref.c/m”(vals) — if ref = null then failUp(NullPointerException)

(c)”ref — if ref # null A classOf (ref) A ¢ then
failUp(ClassCastException)
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Transition rules for Javag (Statements)

execJavaStmp = case context(pos) of
throw “exp; — pos = «
throw ®ref; — if ref = null then failUp(NullPointerException)
else yieldUp(FExc(ref))

try “stm catch... — pos =«
try ® Norm catch ... — yieldUp(Norm)
try ® Exc(ref) catch (¢; z1) "'stmy ... catch (¢, z,) ""stm, —
if 31 <j < n:classOf (ref) <y ¢; then
let j = min{i | classOf (ref) =y ¢;}
pos = f3;
locals = locals & {(z;, ref)}
else yieldUp(Exc(ref))
try ®abr catch (c; z1) "'stm, ... catch (¢, x,) ""stm, — yieldUp(abr)
try “Exc(ref) ... catch (¢; z;) " Norm ... — yieldUp(Norm)
try “Exc(ref)... catch (¢;z;)™abr...  — yieldUp(abr)

“stmy finally “stmy, — pos = «

> Norm finally “stm — pos = 3

> abr finally "stm  — pos == 3

“s finally ®» Norm  — yieldUp(s)
“s finally *abr — yieldUp(abr)
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Transition rules for Javag (Statements continued)

execJavaStmp = case context(pos) of
lab : ® Ezxc(ref) — yieldUp(Exc(ref))
static “Ezc(ref) —
if classOf (ref) <y Error then
yieldUp(Exc(ref))
else
failUp(ExceptionInInitializerError)
Ezc(ref) — if pos = firstPos N\ —null(frames) then
exitMethod ( Fxc(ref))
if methNm(meth) = "<clinit>" then
classState(classNm/(meth)) := Unusable
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Transition rules for Javag (continued)

initialize(c) =

if classState(c) = Unusable then
fail(NoClassDefFoundErr)

propagatesAbr(phrase) =
phrase # lab : s N\
phrase # static s A
phrase #try ... A
phrase # s; finally $9
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