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f(); > var X;
functioW\%? function f() {x =1}
var X, @V f();
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Disambiguator

el N

var x = 0; var x 1 = 0;
function g() { function g() {

X // x=7? /varx_Z;

=1 2; = ?

var x\/ X_ _//X

} x2=1;
}
"undefined”

ob7| =0 HIZ T8 7ts
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with Rewriter

var o = {x:1, y:2, z:3};
o.p = {x4, y:5, z:6};

var o = {x:1, y:2, z:3};
o.p = {x:4, y:5, z:6};

with(o) {  var $ o = o;
with(o.p) { — " var =("p"in$0?
X; . S o.p:p)
} ~ ("x" in ?
} X
("x"in$0?
$ ox:Xx
)

)
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withRewriter
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AST to IR
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— switch-case = if-then-else
— X S F9| iteration = while
— break & continue = break
— obj.prop & obj[“prop”] = obj["prop”]
—X++ =P x=x+1
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3. JSAF 1§

- IR

s u={s"}
var vd(,vd)";

|
|
| e

| if (e) s (else s)”

| switch (e) {ec” (default:s™)” ec'}

do s while (e);

|

|

|

|

|

| for (var vdine) s
| continue id’;
| break id’;

| return e

| with (&) s

| 1:s

| throwe;

|

try{s*}(catch(id) {s*})" (finally{s*})"

| debugger ;
—case e : s

cc
e u=e, e
| e?e:e
| e®e
| oe

| thso
|
|

|
| [e) 1

| A(m.)"¥

| (&)

| function id" ((id,)*) {vd" fd" &'}
|

|

|

|

mu=1d : e
| getid () {vd" fd* &'}
| set id (id) {vd" fd" 57}

1. AST

Program(TopLevel body)

TopLevel(List<VarDecl> vds, List<FunDecl> fds, List<SourceElement> program)

VarDecl(Id name, Option<Expr> expr)

FunDecl(Id name, Functional ftn)

Functional (List<VarDecl> vds, List<FunDecl> fds, List<SourceElement> program,
List<Id> params)

Block(List<Stmt> stmts)

VarStmt (List<VarDecl> vds)

EmptyStmt ()

ExprStmt (Expr expr)

If (Expr cond, Stmt trueBranch, Option<Stmt> falseBranch)

Switch(Expr cond, List<Case> frontCases,

Option<List<Stmt>> def, List<Case> backCases)

DoWhile(Stmt body, Expr cond)

While(Expr cond, Stmt body)

For(Option<Expr> init, Option<Expr> cond, Option<Expr> action, Stmt body)

ForIn(LHS lhs, Expr expr, Stmt body)

ForVar(List<VarDecl> vars, Option<Expr> cond, Opticn<Expr> acticn, Stmt body)

ForVarIn(VarDecl var, Expr expr, Stmt body)

Continue(Option<Label> target)

Break(Option<Label> target)

Return(Option<Expr> expr)

With(Expr expr, Stmt stmt)

LabelStmt (Label label, Stmt stmt)

Throw(Expr expr)

Try(Block body, Option<Catch> catchBlock, Option<Block> fin)

Catch(Id id, Block body)

Debugger ()

Case(Expr cond, Block body)

ExprList(List<Expr> exprs)

Cond(Expr cond, Expr trueBranch, Expr falseBranch)

InfixOpApp(Expr left, Op op, Expr right)

PrefixOpApp(Op op, Expr right)

UnaryAssignOpApp(LHS lhs, Op op)

LHSO)

AssignOpApp(LHS lhs, Op op, Expr right)

Literal()

VarRef (Id id)

ArrayExpr(List<Expr> elements)

ObjectExpr (List<Member> members)

Parenthesized(Expr expr)

FunExpr (Option<Id> name, Functional ftm)

Bracket(LHS obj, Expr index)

Dot(LHS obj, Id member)

New(LHS 1hs)

FunApp(LHS fun, List<Expr> args)

This()

Null()

Bool(boolean bool)

Bool(boolean bool)

DoubleLiteral(ignoreForEquals String text, Double num).

IntLiteral(BigInteger intVal, int radix)

Stringliteral(String str, String quote)

RegularExpression(String reg)

Field(Id prop, Expr expr)

GetProp(Id name, Functional ftn)

SetProp(Id name, Functional ftmn)

=

E
E
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= function f(this, arguments) {s}

function f(this, arguments) {s}
z =eval(e)
break =

H‘ () then s (else 5)7
while (z) s
try {s} (catch (z){s})" (finally {s})’

this

z

loc

undefined

null

true

false

n

8

z:z

get f(this, arguments) {s}
set E(M,aryumants) {s}

2. SYNTAX

IRRoot (List<IRVarStmt> vds, List<IRFunDecl> fds, List<IRStmt> irs)

IRExprStmt (IRId lhs, IRExpr right)
IRBin(IRId lhs, IRId first, IROp op, IRId seccnd)

IRUn(IRId lhs, IROp op, IRId id)

IRDelete(IRId lhs, IRId id)

IRDeleteProp(IRId lhs, IRId obj, IRId index)

IRLoad(IRId 1lhs, IRId obj, IRExpr index)

IRStore(IRId obj, IRId index, IRId rhs)

IRObject(IRId lhs, List<IRMember> members)

IRArray(IRId 1hs, List<IRId> elements)

IRCall(IRId lhs, IRId fun, List<IRId> args)

IRNew(IRId lhs, IRId fum, List<IRId> args)

IRFunExpr(IRId lhs, IRFunctional ftn)

IRFunctional (IRId name, List<IRId> thisArguments, List<IRStmt> params,

List<IRVarStmt> vds, List<IRFunDecl> fds, List<IRStmt> stmts)

IRFunDecl (IRFunctional ftn)

IREval(IRId lhs, IRExpr arg)

IRBreak(IRLabel label)

IRReturn(Option<IRId> id)

IRWith(IRId id, IRStmt stmt)

IRLabelStmt (IRLabel label, IRStmt stmt)

IRVarStmt (IRId 1hs)

IRThrow(IRId id)

IRSeq(List<IRStmt> stmts)

IRIf(IRId id, IRStmt trueB, Option<IRStmt> falseB)

IRWhile(IRId cond, IRStmt body)

IRTry (IRStmt body, Option<IRId> name, Option<IRStmt> catchB,
Option<IRStmt> finallyB)

IRThis ()

IRVarRef (IRId id)

IRLoc(String text)

TRUndef ()

IRNull()

IRBool(boolean bool)

IRBool(boolean bool)

IRDouble(ignoreForEquals String text, Double num), IRInt(BigInteger intVal)

IRString(String str)

IRField(IRId prop, IRId id)

IRGetProp(IRFunctional ftn)

IRSetProp(IRFunctional ftn)

22




3. JSAF 731 p 2) HytE £ 7

AST to IR

- AST to IR ¥zl 4]

ast2ir,[for (e];ea;el) s](E,T) = obreak : { IRSeq({

(ast2ir[er] (5, T)(o2)3)"

ast2ire[ea] (X, ') (onews);

onews = otoBoolean(onews);

while (¢news) IRSeq({
ocontinue : { IRSeq({ast2ur.[s](2; cbreak; ocontinue,T"))) };
(ast2ir.[es] (X,T)(onews); )’
ast2ir.[ea] (X, T)(onews);
onews = otoBoolean(<news);

)
)}
astZirs[continue ;[(X,I") = break ¥(¢continue)
astZir;[continue [;](X,T") = break [

ast2ir.[try {si} (catch(z){s5}) (finally {s3})'(X,T)= 'try { IRSeq( (ast2irs[s1](X.T))* ) }
(catch(z){ IRSeq( (ast2ir:[s2](X,1))" ) })
(finally { IRSeq( (ast2ir.[s3](X,T))* ) })’

2
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- JavaScript

var sum = 0;

I

for(vari = 1;i
sum+= i;
_<>_print(sum);

<= 10; i++)

IR

- AST

(Program @"test.js":1:1~4:16
_body=(TopLevel
_stmts=[
(VarStmt
_vds=[
(VarDecl
_expr=(Some _value=(IntLiteral _intVal=0 _radix=10))
_name=(Id _text="sum"))])
(ForVar
_action=(Some _value=(UnaryAssignOpApp
_lhs=(VarRef _id=(Id _text="i"))
_op=(Op
text="++")))
_body=(ExprStmt
_expr=(AssignOpApp
_lhs=(VarRef _id=(Id _text="sum"))
_op=(Op
_text="+=")
_right=(VarRef _id=(Id _text="i")))
_cond=(Some _value=(InfixOpApp
_left=(VarRef _id=(Id _text="i"))
_op=(Op
_text="<=")
_right=(IntLiteral _intVal=10 _radix=10)))
_vars=[
(VarDecl
_expr=(Some _value=(IntLiteral _intVal=1 _radix=10))
_name=(Id _text="i"))])
(ExprStmt
_expr=(FunApp
_fun=(VarRef _id=(Id _text="_<>_print"))
_args=[
(VarRef _id=(Id _text="sum"))])

25



- IR

(IRRoot @"test.js":1:1~3:16
_irs=[
(IRExprStmt @" < >global":0:0
_lhs=(IRId _temp=true _text="<>_one_202957491637263")
_right=(IRNumber _num=1.0 _text="1"))
(IRStmtUnit @"test.js":1:5~10
_stmts=[
(IRSeq
_stmts=[
(IRExprStmt
_lhs=(IRId _temp=true _text="<>_old_202957496278583")
_right=(IRId _text="sum"))
(IRExprStmt @1:11
_lhs=(IRId _temp=true _text="<>_temp_202957496268018")
_right=(IRNumber _num=0.0 _text="0"))
(IRExprStmt @1:5~10
_lhs=(IRId _text="sum")
_right=(IRId _temp=true _text="<>_temp_202957496268018"))
(IRExprStmt
_lhs=(IRId _temp=true _text="<>_ignore_202957491738384")
_right=(IRId _text="sum"))])])
(IRStmtUnit @2:9~12
_stmts=[
(IRStmtUnit
_stmts=[
(IRSeq
_stmts=[
(IRExprStmt
_lhs=(IRId _temp=true _text="<>_old_202957497658965")
_right=(IRId _text="i"))
(IRExprStmt @2:13
_lhs=(IRId _temp=true _text="<>_temp_202957497650814")
_right=(IRNumber _num=0.0 _text="0"))
(IRExprStmt @2:9~12
_lhs=(IRId _text="i")
_right=(IRId _temp=true _text="<>_temp_202957497650814"))
(IRExprStmt
_lhs=(IRId _temp=true _text="<>_ignore_202957491738384")
_right=(IRId _text="
(IRStmtUnit @2:1~34
_stmts=[
(IRLabelStmt
_label=(IRId _temp=true _text="<>_break_202957497742276")
_stmt=(IRSeq
_stmts=[
(IRSeq
(IRSeq @2:16~20
_stmts=[
(IRExprStmt @2:16
_lhs=(IRId _temp=true _text="<>_temp_202957500141117")
_ref=true
_right=(IRId _text="i"))

(IRExprStmt @2:20
_lhs=(IRId _temp=true _text="<>_temp_202957500151983")
_right=(IRNumber _num=10.0 _text="10"))
(IRBin @2:16~20
_first=(IRId _temp=true _text="<>_temp_202957500141117")
_lhs=(IRId _temp=true _text="<>_temp_202957500116063")
_op="?kr.ac.kaist.jsaf.nodes.IROp
_second=(IRId _temp=true _text="<>_temp_202957500151983"))])
(IRCall @2:1~34
_fun=(IRId _temp=true _text="<>toBoolean")
_lhs=(IRId _temp=true _text="<>_temp_202957500125118")
_args=[
(IRId _temp=true _text="<>_temp_202957500116063")])
(IRWhile
_body=(IRSeq
_stmts=[
(IRLabelStmt
_label=(IRId _temp=true _text="<>_temp_202957497751332")
_stmt=(IRStmtUnit @2:29~34
_stmts=[
(IRSeq
_stmts=[
(IRExprStmt
_lhs=(IRId _temp=true _text="<>_old_202957499548274")
_right=(IRId _text="sum"))
(IRExprStmt @2:35
_lhs=(IRId _temp=true _text="<>_temp_202957499555820")
_ref=true
_right=(IRId _text="i"))
(IRBin @2:29~34
_first=(IRId _temp=true _text="<>_old_202957499548274")
_lhs=(IRId _temp=true _text="<>_new_202957499563065")
_op=7?kr.ac.kaist.jsaf.nodes.IROp

_second=(IRId _temp=true _text="<>_temp_202957499555820"))

(IRExprStmt
_lhs=(IRId _text="sum")
_right=(IRId _temp=true _text="<>_new_202957499563065"))
(IRExprStmt
_lhs=(IRId _temp=true _text="<>_ignore_202957491738384")
_right=(IRId _text="sum"))])]))
(IRSeq @2:23~25
_stmts=[
(IRSeq @2:23
_stmts=[
(IRExprStmt
_lhs=(IRId _temp=true _text="<>_old_202957497785140")
_right=(IRId _text="i"))
(IRCall @2:23~25
_fun=(IRId _temp=true _text="<>toNumber")
_lhs=(IRId _temp=true _text="<>_new_202957497794196")
_args=[
(IRId _temp=true _text="<>_old_202957497785140")])

(IRBin
_first=(IRId _temp=true _text="<>_new_202957497794196")
_lhs=(IRId _temp=true _text="<>_new2_202957497802647")
_op=7kr.ac.kaist.jsaf.nodes.IROp

_second=(IRId _temp=true _text="<>_one_202957491637263"))

(IRExprStmt @2:23
_lhs=(IRId _text="i")

_right=(IRId _temp=true _text="<>_new2_202957497802647"))

(IRExprStmt
_lhs=(IRId _temp=true _text="<>_temp_202957497757973")
_right=(IRId _text="i"))])

(IRExprStmt @2:23~25

_lhs=(IRId _temp=true _text="<>_temp_202957497757973")

_right=(IRId _temp=true _text="<>_new_202957497794196"))])

(IRSeq @2:16~20

_stmts=[
(IRExprStmt @2:16
_lhs=(IRId _temp=true _text="<>_temp_202957500141117")
_ref=true
_right=(IRId _text="i"))
(IRExprStmt @2:20
_lhs=(IRId _temp=true _text="<>_temp_202957500151983")
_right=(IRNumber _num=10.0 _text="10"))
(IRBin @2:16~20
_first=(IRId _temp=true _text="<>_temp_202957500141117")
_lhs=(IRId _temp=true _text="<>_temp_202957500116063")
_op="?kr.ac.kaist.jsaf.nodes.IROp

_second=(IRId _temp=true _text="<>_temp_202957500151983"))])

(IRCall @2:1~34
_fun=(IRId _temp=true _text="<>toBoolean")
_lhs=(IRId _temp=true _text="<>_temp_202957500125118")
_args=[
(IRId _temp=true _text="<>_temp_202957500116063")])])
_cond=(IRId _temp=true _text="<>_temp_202957500125118")
(IRStmtUnit @3:1~13
_stmts=[
(IRSeq @3:1~12
_stmts=[
(IRExprStmt @3:11~12
_lhs=(IRId _temp=true _text="<>_temp_202957500634046")
_ref=true
_right=(IRId _text="sum"))
(IRCall @3:1~12
_fun=(IRId _temp=true _text="<>print")
_lhs=(IRId _temp=true _text="<>_ignore_202957491738384")
_args=[
(IRId _temp=true _text="<>_temp_202957500634046")])1)]1)]

_vds=[

(IRVarStmt @1:1~3:16
_lhs=(IRId _text="sum"))
(IRVarStmt

_lhs=(IRId _text="i"))])

26
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Interpreter

RAEES UH 2 HYAA ZIE 5
e IR MO 7|=%=l Semantics| Lt} AlH
X) The while Statement

12.6.2 The while Statement
(H, A, th),z —¢ err
(H, A, tb),while () s —+: (H, A), Throw(err)

(H, A th), 2 —e v ToBoolean(v) = false
(H, A, tb),while () s —; (H, A),Normal(empty)

(H A th),z =, v ToBoolean(v) = true (H,A,th),s = (H',A"), ac
(H, A, th),while (z) s —. (H',A"), ac

(H, A, th),z —ev ToBoolean(v) = true (H, A, th),s —s (H',A"), ne
(H": ‘4-’: Ib) Whlle (g) S _}i (H”: ‘4-”)3 ac
(H, A, tb),while (z) s =, (H", A"), ac

(H,A,tb),x —c v ToBoolean(v) = true (H,A,tb),s —s (H',A"), ne
(H', A', tb), while (z) s —, (H", A"),Normal (empty)
(H, A, th),while (z) s —, (H",A"), ne

(H, A, th),z —cv ToBooEean("U) = true (H,A,th),s =5 (H',A"), nc
A’ tb), while (z) s =5 (H",A"),Normal(v)
At

(H',
(H, A, tb),while (z) s =< (H”,A”),Normal(v)




- IR

Interpreter

(IRRoot @"test.js":1:1~3:16
_irs=[
(IRExprStmt @" < >global":0:0
_lhs=(IRId _temp=true _text="<>_one_202957491637263")
_right=(IRNumber _num=1.0 _text="1"))
(IRStmtUnit @"test.js":1:5~10
_stmts=[
(IRSeq
_stmts=[
(IRExprStmt
_lhs=(IRId _temp=true _text="<>_old_202957496278583")
_right=(IRId _text="sum"))
(IRExprStmt @1:11
_lhs=(IRId _temp=true _text="<>_temp_202957496268018")
_right=(IRNumber _num=0.0 _text="0"))
(IRExprStmt @1:5~10
_lhs=(IRId _text="sum")
_right=(IRId _temp=true _text="<>_temp_202957496268018"))
(IRExprStmt
_lhs=(IRId _temp=true _text="<>_ignore_202957491738384")
_right=(IRId _text="sum"))])])
(IRStmtUnit @2:9~12
_stmts=[
(IRStmtUnit
_stmts=[
(IRSeq
_stmts=[
(IRExprStmt
_lhs=(IRId _temp=true _text="<>_old_202957497658965")
_right=(IRId _text="i"))
(IRExprStmt @2:13
_lhs=(IRId _temp=true _text="<>_temp_202957497650814")
_right=(IRNumber _num=0.0 _text="0"))
(IRExprStmt @2:9~12
_lhs=(IRId _text="i")
_right=(IRId _temp=true _text="<>_temp_202957497650814"))
(IRExprStmt
_lhs=(IRId _temp=true _text="<>_ignore_202957491738384")
_right=(IRId _text="
(IRStmtUnit @2:1~34
_stmts=[
(IRLabelStmt
_label=(IRId _temp=true _text="<>_break_202957497742276")
_stmt=(IRSeq
_stmts=[
(IRSeq
(IRSeq @2:16~20
_stmts=[
(IRExprStmt @2:16
_lhs=(IRId _temp=true _text="<>_temp_202957500141117")
_ref=true
_right=(IRId _text="i"))

(IRExprStmt @2:20

_lhs=(IRId _temp=true _text="<>_temp_202957500151983")
_right=(IRNumber _num=10.0 _text="10"))

(IRBin @2:16~20

_first=(IRId _temp=true _text="<>_temp_202957500141117")
_lhs=(IRId _temp=true _text="<>_temp_202957500116063")
_op="?kr.ac.kaist.jsaf.nodes.IROp

_second=(IRId _temp=true _text="<>_temp_202957500151983"))])

(IRCall @2:1~34

_fun=(IRId _temp=true _text="<>toBoolean")

_lhs=(IRId _temp=true _text="<>_temp_202957500125118")
_args=[

(IRId _temp=true _text="<>_temp_202957500116063")])
(IRWhile

_body=(IRSeq

_stmts=[

(IRLabelStmt

_label=(IRId _temp=true _text="<>_temp_202957497751332")

_stmt=(IRStmtUnit @2:29~34
_stmts=[
(IRSeq
_stmts=[
(IRExprStmt

_lhs=(IRId _temp=true _text="<>_old_202957499548274")

_right=(IRId _text="sum"))
(IRExprStmt @2:35

_lhs=(IRId _temp=true _text="<>_temp_202957499555820")

_ref=true
_right=(IRId _text="i"))
(IRBin @2:29~34

_first=(IRId _temp=true _text="<>_old_202957499548274")
_lhs=(IRId _temp=true _text="<>_new_202957499563065")

_op=7?kr.ac.kaist.jsaf.nodes.IROp

_second=(IRId _temp=true _text="<>_temp_202957499555820"))

(IRExprStmt
_lhs=(IRId _text="sum")

_right=(IRId _temp=true _text="<>_new_202957499563065"))

(IRExprStmt

_lhs=(IRId _temp=true _text="<>_ignore_202957491738384")

_right=(IRId _text="sum"))])]))
(IRSeq @2:23~25
_stmts=[
(IRSeq @2:23
_stmts=[
(IRExprStmt
_lhs=(IRId _temp=true _text="<>_old_202957497785140")
_right=(IRId _text="i"))
(IRCall @2:23~25
_fun=(IRId _temp=true _text="<>toNumber")
_lhs=(IRId _temp=true _text="<>_new_202957497794196")
_args=[
(IRId _temp=true _text="<>_old_202957497785140")])

(IRBin
_first=(IRId _temp=true _text="<>_new_202957497794196")
_lhs=(IRId _temp=true _text="<>_new2_202957497802647")
_op=7kr.ac.kaist.jsaf.nodes.IROp
_second=(IRId _temp=true _text="<>_one_202957491637263"))
(IRExprStmt @2:23
_lhs=(IRId _text="i")
_right=(IRId _temp=true _text="<>_new2_202957497802647"))
(IRExprStmt
_lhs=(IRId _temp=true _text="<>_temp_202957497757973")
_right=(IRId _text="i"))])
(IRExprStmt @2:23~25
_lhs=(IRId _temp=true _text="<>_temp_202957497757973")
_right=(IRId _temp=true _text="<>_new_202957497794196"))])
(IRSeq @2:16~20
_stmts=[
(IRExprStmt @2:16
_lhs=(IRId _temp=true _text="<>_temp_202957500141117")
_ref=true
_right=(IRId _text="i"))
(IRExprStmt @2:20
_lhs=(IRId _temp=true _text="<>_temp_202957500151983")
_right=(IRNumber _num=10.0 _text="10"))
(IRBin @2:16~20
_first=(IRId _temp=true _text="<>_temp_202957500141117")
_lhs=(IRId _temp=true _text="<>_temp_202957500116063")
_op="?kr.ac.kaist.jsaf.nodes.IROp
_second=(IRId _temp=true _text="<>_temp_202957500151983"))])
(IRCall @2:1~34
_fun=(IRId _temp=true _text="<>toBoolean")
_lhs=(IRId _temp=true _text="<>_temp_202957500125118")
_args=[
(IRId _temp=true _text="<>_temp_202957500116063")])])
_cond=(IRId _temp=true _text="<>_temp_202957500125118")
(IRStmtUnit @3:1~13
_stmts=[
(IRSeq @3:1~12
_stmts=[
(IRExprStmt @3:11~12
_lhs=(IRId _temp=true _text="<>_temp_202957500634046")
_ref=true
_right=(IRId _text="sum"))
(IRCall @3:1~12
_fun=(IRId _temp=true _text="<>print")
_lhs=(IRId _temp=true _text="<>_ignore_202957491738384")
_args=[
(IRId _temp=true _text="<>_temp_202957500634046")])1)]1)]

_vds=[

(IRVarStmt @1:1~3:16
_lhs=(IRId _text="sum"))
(IRVarStmt

_lhs=(IRId _text="i"))])

- Interpret Z1} [ 55
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- JavaScript

var sum = 0;
for(vari = 1;
sum+= i;
_<>_print(sum);

i <= 10; i++)

- IR to CFG HZt %]

[while(x) s]aeme( G, N, L)(fid) = ny =2 GetTaill G, N)( fid)
fhead = C.NewBlock{ fid)
ng = 6. NewBlock( fid)
ny & @ NewBlock( fid)
G.AddEdge(ny, npeqq)
G AddEdge(nj,cod, m2)
G AddEdge(nj,cad. 3)
(N1.L1) " (8] atent(G. 2], L) fid)
C. AddEdge(Ny, npead)
([nal], L1)

=n < CetTuill G, N)(fid)
G AddInst(n, throw(x))
([ 1, Ll#throw v+ n i L{#throw)])

[throw ]sm( G, N, L)(fid)

= n = CetTuil(G, N)(fid)
G AddInst(n, return(x))
([ ], L{#return — n 2 L(#return)])

G N, L)(fid)

[return &) stmel

IR to CFG

- IR

var sum
var i

<>onel=1
{
<>_old_2 = sum
<> temp 3 =0
sum = <>_temp_3
<>_ignore_4 = sum
}
{
{
<> old5 =i
<> temp 6 =1
i = <>_temp_6
<>_ignore 4 = i
}
<>_break_7 : {
{
<>_temp_8 =i
<> _temp_ 9 =10
<>_temp_10 = <>_temp_8 <= <>_temp_9
}
<>_temp_l1 = <>toBoolean(<>_temp_10)
while(<> temp_11)

{
<>_temp_12 : {
<>_old_13 = sum
<> temp_14 =i

<> _new_15 = <>_old_13 + <>_temp_14
sum = <> _new_15

}
{

}

<>_ignore_4 = sum
}
{
{
<> old 16 =i
<>_new_17 = <>toNumber(<>_old_16)
<> new2 18 = <> new_17 + <> one_1
i = <> new2 18

<>_temp_19 =i

}

<>_temp_19 = <> _new_17
}
{

<>_temp_8 =

<> _temp 9 = 0

<>_temp_10 = <>_temp_8 <= <>_temp_9
}

<>_temp_l11 = <>toBoolean(<>_temp_10)
}
}

<>_temp_20
<>_ignore_4

sum
<>print(<>_temp_20)
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IR to CFG

- CFG - IR

var sum <>_ignore_4 = sum
var i }
Entry {
<>onel=1 {
{ <>_old_16 =i
<> old_2 = sum <>_new_17 = <>toNumber(<>_old_16)
<> temp 3 =0 <> new2 18 = <> new_17 + <> one_1
sum = <>_temp_3 i = <> new2 18
<>_ignore_4 = sum <> _temp_19 =i
} }
{ <>_temp_19 = <> _new_17
{ }
<> old 5 =i {
<> temp 6 =1 <>_temp_ 8 =i
i = <>_temp_6 <>_temp_9 = 10
R <>_ignore_ 4 =i <>_temp_10 = <>_temp_8 <= <>_temp_9
v } }
\ <>_break 7 : { <> _temp_l1 = <>toBoolean(<>_temp_10)
{ }
<>_temp_ 8 =i }
<> _temp_ 9 =10 }
<> _temp_10 = <>_temp_8 <= <>_temp_ 9 {
} <>_temp_20 = sum
<>_temp_11 = <>toBoolean(<>_temp_10) <>_ignore_4 = <>print(<>_temp_20)
while(<>_temp_11) }
{
<> _temp_12 : {
<>_old_13 = sum
<> _temp_14 =i
Exit ExitExc <>_new_15 = <>_old_13 + <>_temp_14
sum = <> _new_15
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