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ava Programs

Java classes and methods

record (|A])
extends (|java.lang.Object])
£ int /]Ax|\; int /Z]A.yI\; }
public int x; int \JA.NI/;
protected int y;

function {JA.<init>Q[}
public AQ {.} CUAD [lthis]D) .

public void foo() {.} function {|A.fooQ|} (CIA]) [lthis|]) .

record (|B]) extends (JA]) {3
s B eaEEs A 5 record (|C]) extends (|B]) {3
function {|C.fooQ |} CCICI) [Ithis|l) .

virtual +]A.fooQl+ {
UAD -> {IA-TooO1}
(Bl -> {lA-fooQ |}
3 acp -> {Ic-fooO 13}

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

ava Programs

records are used to model
Java classes (inheritance)

Records for Java classes

class A { record (JA]) ----"
static int N; extends (|java.lang.Object|)
{ int /JA.x]\; int /]A.yI\; }
int x; int \|A.N|/;

protected int y;

function {JA.<init>Q|}

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

Additional BIR identifiers

lass A { record (JA])

extends (]java.lang.Object])
L int Z]A.x|\; int Z]A.y|\; }
public int x; int \JA.NI/;
protected int y;

publ
public static int N;

function {|A.<init>Q|}
public AQ {.} AP WD =

function {]A.-fooO1} (C(IAD [Ithis|1) ..

public void foo(Q) {.}

record (|B]) extends (JA]) {3}
class B extends A {} record (|C]) extends (IB]) {}
class C extends B { function {|C.fooO1} (CICD [lthis|D) ..

_ public void fooO) {.} virtial +]A.fooQl+ {

B > {I1A-fooO I}
DL INANLL LAY B 2 deoh
and +]..]+ are all BIR identifiers ) -> {ic.fo0O1}

used to avoid name clashes §
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Static fields static fields are modeled
as global variables
public class A { record ([A]) A~
pul static int N; _ extends (|java.l
{ int /]A. x|}
public int x; int \JA.N|/;

protected int y; N -
function {|A.<init>Q |}

public AQ {.}
public void foo() {.}

class B extends A {}

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

CAD L[lthisD .
function {|A-fooQ I} C(CIAD [Ithis|1) .

record (|B]) extends (JA]) {3
record (|C|) extends (|B]) {}

function {|C.fooQ|} (CIC]) [lthis|]) .

virtual +]A.fooQ|+ {
CAD -> {IA-TooQ I}
(1Bl -> {lA-fooQ) 1}
2 acp -> {IC-fooO 13

public AQ {.}
public void foo() {.}

class B extends A {3

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

CAAD [lthisID .
function {|A.fooQ 1} ((JAD [lthis[D) ..

record (|B]) extends (|A]) {3
record (|C|) extends (|B]) {}

function {|C.foo(Q I} (CICI) [lthis|]) ..

virtual +]A.fooQ|+ {
CAD -> {IA-fooO I}
(I8l -> {lA-fooQ I}
5 acp -> {Ic-fooO I3




Java methods as functions

ava Programs

Java methods are
modeled as functions

class A {
static in

int x;
protected int y;

public AQ {.}
public void foo() {.}

class B extends A {}

class C extends B {
public void foo(Q) {.}
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Dynamic dispatch of methods

record (JA]) S
extends (]java:lang.Object])
£ int /]Ax|\
int \|A.N|/;

function {|A.<init>Q |}
CAD [lthis]D .

function {|A.fooQI} (CIAD) L[Ithis]]) .

record (|B]) extends (JA]) {3
record (|C|) extends (|B]) {}

function {|C.fooQ [} (CICD [lthis|1) ..

virtual +|A.fooQ|+ {
C(AD -> {]A-TooQ I}
(Bl -> {lA-fooQ |}
2 acp -> {IC-fooO 13

public class A {
pul static int N;

public int x;
protected int y;

public AQ {.}
public void fooQ) {.}

class B extends A {3

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

Virtual tables are used to
resolve dynamic dispatch
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Dynamic dispatch of methods

public int x;
protected int y;

public AQ {.}
public void foo() {.}

class B extends A {}

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

record (|A])
extends (|java.lang.Object])
L int Z]A.x|\; int Z]A.y|\; }
int \[A.N|/;

function {|A.<init>Q |}
CUAD [lthis]]) .

function {JA.-fooOl} (C(IAD [Ithis|1) .

record (|B]) extends (JA]) {3
record (|C]) extends (|B]) {3

function {|C.fooO I} C(CICD [Ithis|1) -

virtual +]A.fooQl+ {
UAD -> {IA-TooO1}
(Bl -> {lA-fooQ |}
3 acp -> {Ic-fooO 13}

~ of methods

B e e e e

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

function {|A.<init>Q|}
CUAD [IthislD -

function {|A.fooQIl} (CIAD) [lthis|]) ..

record (|B]) extends (JA]) {3
record (|C|) extends (|B]) {}

function {|C.fooQ|} (CICD) [lthis|1) ..

virtual +|A.fooQ|+ {
i AD -> {IA-fooQ 1}
1 (B -> {|A.fooQ I}
i} acp -> {Ic-fooO I3
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Dynamic dispatch of methods

function bar((|A]) a) {

loc locO: // invokespecial
invoke {|A.fooQ} (@)
goto locO;

loc locl: // invokevirtual
invoke virtual
+|A.fooQ |+ (@)
goto locl;

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

record (JA])
extends (]java.lang.Object])
L int Z]A.x|\; int Z]A.y|\; }
int \[A.N|/;

function {|A.<init>

Ol
CUAD [IthislD) ..

function {]A.-fooO1} (C(IAD [Ithis|1) ..

record (|B]) extends (JA]) {3}
record (|C]) extends (|B]) {}

function {|C.fooO 1} CCICI) [Ithis|T) ..

virtual +[A.fooQ 1+ {
UAD -> {IA-fooO |}
sl -> {lA.-fooQ 3}
2 dcp -> {Ic-fooO 13
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Exceptions

Throwable record §

RS RS R

public static void baz(Q) {
try {

3} catch (Throwable t) {

ks
3

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

throwable .-~
record (|java.lang.Throwable|)
extends (|java.lang.Object|) {.}

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

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

! catch (ljava.lang.Throwable]) [l1tl]

i at locO goto loc2;
ks




