Elass; Ay diean NG

0 0N = o
e, 0] Qliofl s




Control Flow Graph

> Statement of Purpose

& Control Flow Graph

¥¢ Control Flow Graph= ZAEZUHEL} A|AHEHS E M3l = [ O|HIEQ]
s2g B¥E 102N ALY HNs ¥E 24 E1E HBEL
C}.

¥¢ Control Flow Graph2| E%&-2 Dominator, Depth, Edges, LoopE M
[0 AT

sx Control Flow Graph0| At %= AIgorithmOﬂ = Lengauer-Trojan
Algorithm, Depth First Order Algorithm & Z1Zf2| /40 C{3t Algorithm
O] oy 7}X|7} RIe O] &Y HO|M Find Dominator AlgorithmOf| CHaff &
Of& L|C}.



Control Flow Graph

> Examples
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<Simplified CFG> <Marked edge CFG> <Looping CFG>
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Control Flow Graph

> Dominator

Al2f NodeOf| Al O{™™ Node NOj| O| 2= Z& 27 Node AE E1I5t= 8%
Node A= Node N€ Dominates(X|t}gtCH2} D St1, “A dom N"O|2t10 ESSHL|C}.
2= Node= Xp7[ XA X[HiSHY, ApAIQ] &0 2|E T = NodePtS X[HfjghL|Cf.
=(Root Node= Tree NS X|H{SILC})
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Control Flow Graph

> Depth

Control Flow GraphOf&= Depth(Zl0])2t= EZ0| /U&L| L}
O|= Root NodeE ZI0| 12 &l11 1 Y O| ttH NodeE Z0| 22 Sf= gHAIQIL|LC}
O gagiozE= AN o 2 "Bl, BZ...Bn" o|2t BH gL LY.

O 10t 22 TreeZt U2 If
Depth= 8¢ L|Ct.




Control Flow Graph

Control Flow Graph0jl= 37}X|2| EdgeZt Q& L|LCt.

1. O{iH Node AZEH TreeArO| A A9 X}20| E|= Node(A R}AlS

—

Me)E HZAL|= EdgeE Advancing Edges(z=af 7tM)2t S| Lt

2. 0|t Node AZEE| Treed0| Al A9 ZAHO| E|= Node(A XA =
TS E HZAL|= EdgeE Retreating Edges(9&l 7tM)2tn BhL|C}.
Dominator?} &|= NodeZ 7}= Edge= Back Edge(¥ 7tM)2t1
=g

3. O{H A B} M2 21 XA 2HA 7t Ot A—B EdgeZt UELICEH
Ct. O|2{¢t EdgeE Cross Edges(ul At ZtM)2f L CH A 22 Node
E 0% 0 & HOjAM QEEHCOZ O2ICtT 8H, Cross Edges= &
HO|M QEHEO| O, LEHO|AM EHo = 7HA &= EFZ 7
L|C}.

g 13 22 TreeZt U2 [

« Advancing Edges : 2= Node

 Retreating Edges : 4—3, 7—4, 8—3, 10—-7, 9—1
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» Cross Edges : 2—3, 5—7




Control Flow Graph

> Loop

Control Flow Graph?2| Loopj|= for Loop, while loop, repeat loop 50| U2,
NodeQ| 0| 0| = go to BHO| 7I55}7| = grL|Ct
B E Loopd||= Loop Header7} =&t Back EdgeZt =N &tL| L.

g 10 22 Tree?t QS MY
Loop= 10, 9, 8, 7, 40{| A &
MSHH ZH2to| Node+= Loop
Header?} &| 11 Back Edge&
Z=XSHA gL Cf.




Control Flow Graph Algorithm

> Statement of Purpose

& Find Dominator Algorithm

¢ Find Dominator Algorithm2 ZfZt2| Node=0| O{fH DominatorZ 7}
N2 e X 2] /e 70 ==L L

% Find Dominator Algorithm2 +=8I3f0 = TreeE =11 Z}Zt9| NodeH

Z DominatorE ™o|gtL|LCt.

% Loop= |0 A Of2H= oF i, OO A 2|2 o H AR LICE



Control Flow Graph Algorithm

> Algorithm

Find Dominator Algorithm

Input : Node SetO| N, Edge SetO| E, A|ZF NodeZ} ENTRY Q! Flow Graph G
Output : NO| 2= Node n0j L3l ne| Dominator Set D(n)
Method : OF2{0]| 7|==l L0 2} M| k|= Data Flow Problem?| Solutiong F¢tL|LC}.
Basic Block2 Flow Graph?2| NodeZ} &|11, No| 2= Node n0f Cislf D(n) = OUT[n] & L|C}.
Domain : N2| Power Set / Direction : &=2tak

for LoopE Edff Atz for Loop7|- Flow Graph2| NodeE Hz+=0 2 HIECHC}
D(n)O| OUT[n] Node SetO|2}11 & [,

12 A%} NodeO|2 £ Line(1)0f| OIOHM D(M)0ll= {130 MZ& & LLCt.

Node 22| M3l Node= 17§ 80|22 D(2) = {2} U DQ)Q L|C}

2t D) Set {1, 237t €l L|C}.

Ct2el M3 NodeZ} 1, 2, 4, 821 Node 39| X}z{ & L|LC}.

2= W& Nodex TH| T N22 =7[5tk|0f o2 of2fo| Aof JEetLCt.

D) =Budn{l,2n{,2 .. ,100 n {1, 2 ..,10} = {1, 3}

LIHX| 2tES ol CiA| HOJEXHH, Of2f et Z&LCt

D) = {1}

D) = {1, 2

DB3) = {1, 3}

D@) = {1, 3, 4} Reverse Loop2| AR 0= 7t )

D(5) = {1, 3,4, 5} Reverse Loop2] 01|) 70| A2E HW, 596 12|71 100| £
D(6) = {1, 3, 4, 6} O{ZtL|Ct 5= {1, 3, 4, 5}, 62 {1, 3, 4, 6}, 2|1 102 {1, 3,
D(7) = {1, 3,4, 7} 4,7,8 1002 nES st Zr2 {1, 3, 4}7} T| 3, Xp7| KpAI
D®) =11, 3, 4,7, 8 ol 70| StRISHE|O] {1, 3, 4, 7}2 SX|=EL|C} =, 2HR] HI=
D(9) = {1 3,4,7,8 9 70| 2Hsioz o|zH ZRELICH

D(10) = {1, 3,4, 7, 8,10}
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