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1. Control Flow Graph
(1) Test
(2) 7l 'E

2. Building the CFG

(1) High-level IR
(2) Efficient CFG
(3) Low-level IR

3. Statement of Purpose
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il, Gontrel Flow Eraph = (i) Test (Cont.)
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il Gonurol Flow @raph = (3l) vest (Cont.)
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1, Comtrol Flow Graph = (2) 7)) &
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1, Comtrol Flow Graph = (2) 7)) &
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1, Comtrol Flow Graph = (2) 7)) &

- oA )
/x= zZ-2; \
y= 2%z,
if(c){
X = X+1;
y = y+1;
}
else {
X = x-1;
y =y-1
}
<= X+y; /

B2

 (Comnt.)
51 X = z-2
y = 2%z,
if
T L© F
X = X+1; X = x-1;
y =y+L y =y-1L
- Z = X+y;

« C7f truegt™ path= Bl, B2, B4

« C7f false2t™ path= B1, B3, B4
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2. Bullding the GFE

High-level IR : Input Y10{0{ Al =& 7}s3 A A
- if, while, for, switch(structured control flow)

A T B - | =L A
B ETI -I:I-—OI_:IA_!I _l'__xol-l ol:ll-_l_

Low-level IR : El#=3t instruction@ = 14, assembly 0
2 B 20|, machinel| 1XE O|=ME HY

- memory location, registers, unstructured jump



2. Bulllding the CFE = (3L) Righ-level IR

« CFG(S) : flow graph of high-level statement S

- OtLt2| Entry node (basic block)
- SlLtC| Exit node (basic block)

l
l Entry
CFG(S) —
l Exit




2. Bullding the CGFE = (3) Righ-level IR (Cont.)

» CFG for Block Statement
- CFG(Sz; S2; ... ; SN) =

CFG(S1)

CFG(S2)

CFG(Sn)

l
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2. Bullding the CGFE = (3) Righ-level IR (Cont.)

« CFG for If-then-else Statement
- CFG(If(E) S1 else S2) =

l

if(E)

/\

CFG(S2)

\/

Empty
Basic block

l
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2. Bullding the CGFE = (3) Righ-level IR (Cont.)

* CFG for If-then Statement
- CFG(If(E) S) =

l

if(E)

/

CFG(S) F

\

Empty
Basic block

l




2. Bullding the CGFE = (3) Righ-level IR (Cont.)

» CFG for While Statement
- CFG(while(E) S) =

if(E)

CFG(S)
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2. Bullding the CGFE = (3) Righ-level IR (Cont.)

 CFG for Case-of Statement

- CFG(switch(c);S) =
switch(c)
CFG(Cy) CFG(Cn)
— 1 —
CFG(S)




2. Bullding the CGFE = (3) Righ-level IR (Cont.)

Nested statements : recursively construct CFG

/\Nhile (o) {

~N

X =y+1;
y = 2*z
if(d) x = y+z

z=1;

CFG(while)

l

CFG(z=x)

l

if(c)

T

CFG(body)

J

if(c)
y+1

2%z




2. Bullding the GFE = (2) Eifcient GIFE

0 C ® Basic blocks :
- as few as possible

Efficient CFG - as large as possible

® Small basic blocks = many nodes

- time- and space-consuming 1

.. ® Empty basic blocks
Inefficient CFG
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2. Bullding the CFE = (2) Eflcient GFE (Comn.)

* Of| &i|) if(c)
While (c) { X =y+l
. y = 2%z
X =y+l if(d)
y = 2%z,
if(d) x = y+z
z=1;
=1
}
Z =X




2. Bullding the GFE = (&) Low-level IR

Basic block = L1; L2; L3; ....
- Non-branching instructions
- Non-label instructions

Label L1
flump c L2
X = y+1;
y= 2%z,
flump d L3
X = y+z;
Label L3
z=1
jump L1
Label L2
Z=X

o

Label L1
flump ¢ L2

X = y+1,
y = 2%z,
flump d L3

X = y+z;

Label L3
z=1
Jump L1

Label L2
Z =X




2. Bullding the GFE = (&) Low-level IR

Conditional jump
- 2 successors

Unconditional jump
- 1 successor

Label L1
flump ¢ L2

X = y+1,
y = 2%z,
flump d L3

X = y+Zz;

Label L3
z =1
Jump L1

Label L2
Z =X
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2. Bullding the GFE = (&) Low-level IR

l

if(c)

X =y+1
y = 2%z
if(d)

e

Label L1
flump ¢ L2

X = y+1,
y = 2%z,
flump d L3

X = y+z;

Label L3
z=1
Jump L1

Label L2
Z =X




8. Statement off Purpose

/0 Control Flow Graph Constructor for C programs \
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