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A Tag Type For Certifying Compilation of Java Program

Chen Hui, Chen Yiyun, Ru Xiangmin

Department of Computer Science, University of Science and Technology of China, Anhui Hefei,230027, China

Abstract: In the area of language-based security programs written in typed high-level languages need to be
translated into those written in typed low-level languages. This work is not trivial when type dispatch constructs are
involved which are implemented with tag mechanism. This paper proposes a new type that can deal with a special
type dispatch construct occurring in interface invokation of Java. A low-level language with this type is able to
efficiently implement interface invokation in Java. This implementation approach is adopted in a Just-In-Time
compiler with a typed low-level language as certifying language.
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interface Movable {void move (int dx, int dy);}

interface Turnable {void turn(int degree);}

interface Scalable {void zoom(int s);}
class Shape implements Movable{
int x; int y;
void move(int dx, int dy){... ... }
}
class Rectangle
extends Shape implements Turnable ,Scalable
{int width; int high;
void zoom(int s){... ... }
void turn(int degree){... ... 1}
class Round
extends Shape implements Scalable
{int radium;
void zoom(int s){... ... H
class Test{
Rectangle r=new Rectangle;
Round s=new Round;
static void scale shape (Scalable s){...s.zoom(2);}
static main () {
...scale_shape (1);
scale_shape (s);...
iy
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epoAT>ern: tag“’(,b’,n) AT >er: tagT"‘ (r',72)

Aa>ti(a g A) A;l"lje:z'z R9) AyB=1o/al,AxzT>bi:t AT >bait (A=A, B.A%) (RI0)
A;T > tag([a, 71],e) : tag ™ (71,72) AT’ >if er=efo] then bl else e fi: 7
e>o,0' AT'>er: tag“(o",rl) AT >er: tag“(r',rz)
A;FDe:tagT“(n,rz) Ao (R11) e>o'=to/al=>AT>bi:t AT >ba:iT (R12)
A;T > tagapp(o,e): tagl"(rn[a/a],rz) AT >ifer=eo] then bl else e2 fi: 7
A;T > e:array(7)
A;l:l>e[:z' (R13) _(R14) A;Fbezzfrra).f(r) (RI5) AT, x:tobiit' AsToba:it (R16)
AT ><ei > array(7) >7:int A;T > esize :int AT >ei= xbielse ba: 7'

B 4. tag” i 52 24 HL
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let Xpovable =tag([a, {a—(int—(int—none))}], none) in...

let xscqiab1c =tag([a,{o—(int—none)}], none) in...

let XTumable =tag([a, {o—(int—none)}], none) in...

K 3 HhkRiRA (c) F) Rectangle ZE A3z L 7L R Bl ) Ay

let iTbArr=< pack[z,,{ tagapp[c, Xymovable] » {move[c]}}]as Ja.{ tag“’ (a, {unit}); a},

pack[c, { tagapp[o, Xseuavic] » { zoom[o]} Hlas Ja. { tag* (o, {unit})sa},
pack[e,,{ tagapp[o, Xrumaic] » { turn[o]}}]as 3. { tag™ (o, {unit});0} >

in ...
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let get_scale_itabl=Aa '<ObjTPopjec..fix (x;:array(3f.{ tag“ (8, {unit}); B}))
:{a’—(int—unit)}?.
let loop=fix(x,:int): {a —(int—unit)}?.
if x| [x,]=X;5.( unpackl[y,x;]=x, in
if X4.0= Xscaapie[@ ] then x4.1 else loop x,+1)
else none

in loop 0
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m...
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y={a '—(int—unit)}.

FH U T AR 25 5 15 P (xq (30 AN AR Y o '—(int—unit) 1 BT . 12 SRS
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