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- and Goals

= BIR/Bogor provides direct support for
representing Java (and e.g., C#)

= methods, exceptions, virtual method tables,
references

= We will take a quick look at how Java Is
mapped to BIR.



ava Programs

Java classes and methods

public class A { record (JA]) ; i
public static int N; extends (]java.lang.Object])
{ int /7]A.x]\; int /Z]A.y|\; }

public int x; int \|A.N|/;

protected iInt y; _ -
function {|JA.<init>Q|}

public AQ {.} CUAD Llthis|D .
public void foo() {.} function {JA.fooQ|} ((IA]) [Ithis]]) ..
‘ record (|B]) extends (|A]) {}
class B extends A {} record (|C|) extends (|B]|) {}
class C extends B { function {|C.fooQQ|} UC]) L[lthis|]) .
public void foo() {.} i
e virtual +]A.fooQ |+ {

(A -> {lA.-TooQ |}
(Bl) -> {lA.fooQl}
) CICl) -> {IC.fooOl}




ava Programs

Additional BIR identifiers

public class A { record (JA]) ; i
public static int N; extends (]java.lang.Object])
{ int /7]A.x]\; int /Z]A.y|\; }

public int x; int \|A.N|/;

protected iInt y; _ -
function {|JA.<init>Q|}

public AQ {.} CAD Llthis|D ..
public void foo() {.} function {JA.fooQ|} ((IA]) [Ithis]]) ..
‘ record (|B]) extends (|A]) {}
class B extends A {} record (|C|) extends (|B]|) {}
class C extends B { function {|C.fooQQ|} UC]) L[lthis|]) .
public void foo() {.} i
~ \/lrf|| +|A_foo()|+ {

A-D, 71 I\ \L.1Z, {]..1}, b = a0l
. e -> {|A-fooQ |}
and +]..]|+ are all BIR identifiers §) - {ic-fooO13

used to avoid name clashes




ava Programs

Records for Java classes records are used to model |
Java classes (inheritance)

public class A { record (JA]) ’ i
public static int N; extends (]java.lang.Object])
{ int /]A_x]\; int /]A.y|\; }
public int x; int \|A.N|/;

protected iInt y; _ -
function {|JA.<init>Q|}

public AQ {.} CUAD Llthis|D .
public void foo() {.} function {JA.fooQ|} ((IA]) [Ithis]]) ..
‘ record (|B]) extends (|A]) {}
class B extends A {} record (|C|) extends (|B]|) {}
class C extends B { function {|C.fooQQ|} UC]) L[lthis|]) .
public void foo() {.} i
e virtual +]A.fooQ |+ {

(A -> {lA.-TooQ |}
(Bl) -> {lA.fooQl}
) CICl) -> {IC.fooOl}




Static fields

ava Programs

static fields are modeled |
as global variables

public class A {
public static int N;

public Int Xx;
protected Int y;

public AQ {.}

public void foo() {.}
+

class B extends A {}

class C extends B {
public void foo() {.}

}

@mmmmﬁ@mmmmm@mmmmmmmmmmmmm

record (|A])
extends (|Java lang.Object])
{ int /]AX|)y int /]A.y|\; }
int \JA.N]/; "~

function {JA.<init>Q|}
(dAD Llthisl]) .

function {|JA.fooOl} ((JAD [lthis|D -

record (|B]) extends (JA]) {}
record (|C|) extends (|B]) {}

function {|C.fooOl} UCD [lthis]|]D) ..

virtual +]A.fooQ|+ {

(A -> {lA.-TooQ |}
(Bl) -> {lA.fooQl}
) CICl) -> {IC.fooOl}




Java methods as functions

ava Programs

Java methods are
modeled as function

public class A {
public static int N;

public Int Xx;
protected Int y;

public AQ {.}

public void foo() {.}
+

class B extends A {}

class C extends B {
public void foo() {.}

}

record (|A|)
extends (|Java Iang Object])
£ int /7]A.x]\; int Z]|A.y]\; }
int \JA.N|/; .~

function {|A_<{nit>()|}
(dAD Llthisl]) .

function {|JA.fooOl} ((JAD [lthis|D -

record (|B]) extends (JA]) {}
record (|C|) extends (|B]) {}

function {|C.fooOl} UCD [lthis]|]D) ..

virtual +]A.fooQ|+ {

(A -> {lA.-TooQ |}
(Bl) -> {lA.fooQl}
) CICl) -> {IC.fooOl}




ava Programs

Dynamic dispatch of methods

public class A { record (JA]) ; i
public static int N; extends (]java.lang.Object])
{ int /7]A.x]\; int /Z]A.y|\; }

public int x; int \|A.N|/;

protected iInt y; _ -
function {|JA.<init>Q|}

public AQ {.} CAD Llthis|D ..
public void foo() {.} function {JA.fooQ|} ((IA]) [Ithis]]) ..
‘ record (|B]) extends (|A]) {}
class B extends A {} record (|C|) extends (|B]|) {}
class C extends B { function {|C.fooQQ|} UC]) L[lthis|]) .
public void foo() {.} i
b . wvirtual +]A.fooQ |+ {

(A -> {lA.-TooQ |}
(Bl) -> {lA.fooQl}
) CICl) -> {IC.fooOl}

Virtual tables are used to |
resolve dynamic dispatch |

S o e

— of methods h




ava Programs

Dynamic dispatch of methods

record (|A])
extends (]java.lang.Object])
{ Iint /7]JA.x]\; int /Z]A.y]\; }
int \|A_.N|]/;

public class A {
public static int N;

public Int Xx;

protected iInt y; _ -
function {|JA.<init>Q|}

public AQ {.} CUAD Llthis|D .
public void foo() {.} function {JA.fooQ|} ((IA]) [Ithis]]) ..
‘ record (|B]) extends (|A]) {}
class B extends A {} record (|C|) extends (|B]|) {}
class C extends B { function {|C.fooQQ|} UC]) L[lthis|]) .
public void foo() {.} i
e virtual +]A.fooQ |+ {

(A -> {lA.-TooQ |}
(Bl) -> {lA.fooQl}
) CICl) -> {IC.fooOl}




ava Programs

Dynamic dispatch of methods

function bar((JA]) a) { record (JA]) ; i
loc locO: // invokespecial _ extends (]java.lang.Object])
invoke {|A.fooO|} () { int /]A_x]\; Int /]A.y|\; }
int \JA.N|/;

goto locO;
loc locl: // invokevirtual function {JA.<Init>Q) |}
invoke virtual CAAD Llthis|D) .
+|A.fooQ |+ () _ _
goto locl; function {JA.fooO |} ((JA]D) [lthis]|]D) ..

b record (|B]) extends (JA]) {}

record (|C|) extends (|B]) {}

BIR function invocations
models Java method
Invocations (static, special,
virtual, or interface)

|| function {1c.fo00 13 €IS CitnisI) -

virtual +]A.fooQ|+ {

(A -> {lA.-TooQ |}
(Bl) -> {lA.fooQl}
) CICl) -> {IC.fooOl}




Exceptions

Java Programs

Throwable record j

e

public static void baz() {
try {

} catch (Throwable t) {

-
}

Catch tables are used to
keep track try-catch regions
(order of declarations)

}

throwable .-~

record (]java.lang.Throwable]|)
extends (]java.lang.Object]) {.}

function {|baz|}O {
(ljava.lang.Throwable]) [|t]];

loc locO: do { .. } goto locl;
loc locl: do { .. } return;
loc loc2: do { .. } goto locl;

i catch (]java.lang.Throwable]) []t]]

"7 at locO goto loc2;




