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Compiler Backend IRCompiler Backend IR
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Control FlowControl Flow
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Basic Block (BB)Basic Block (BB)
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Identifying Identifying BBsBBs –– ExampleExample
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Control Flow Graph (CFG)Control Flow Graph (CFG)
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Weighted CFGWeighted CFG
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DominatorDominator
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Dominator ExamplesDominator Examples
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Dominator AnalysisDominator Analysis
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DOM( ent r y)  = ent r y

DOM( ever yt hi ng el se)  = al l  nodes

change = t r ue

whi l e change,  do

Change = f al se

f or  each BB ( except  t he ent r y BB)

TMP( BB)  = BB + { i nt er sect  of  DOM 
of  al l  pr edecessor  BB’ s}

i f  ( TMP( BB)  ! = DOM( BB) )

DOM( BB)  = TMP( BB)

change = t r ue
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Immediate DominatorImmediate Dominator
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Class Problem 1Class Problem 1
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Post DominatorPost Dominator
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Post Dominator ExamplesPost Dominator Examples
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Post Dominator AnalysisPost Dominator Analysis
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PDOM( exi t )  = exi t

PDOM( ever yt hi ng el se)  = al l  nodes

change = t r ue

whi l e change,  do

change = f al se

f or  each BB ( except  t he exi t  BB)

TMP( BB)  = BB + { i nt er sect  of  
PDOM of  al l  successor  BB’ s}

i f  ( TMP( BB)  ! = PDOM( BB) )

PDOM( BB)  = TMP( BB)

change = t r ue
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Immediate Post DominatorImmediate Post Dominator
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Class Problem 2Class Problem 2
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Why Do We Care About Dominators?Why Do We Care About Dominators?
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Natural LoopsNatural Loops

� 1�
��	��������	���	������>�����

� 7��
���	������>�����	�����

� <	����������

� /�����	�����	�����	
�����	�
�	
�����

� @�����	������������	���
��	��	�
�	����

� 2���	��	���	4��	��	�������	�
�	����	%����	�����	;	���
	��
�	��	�
�	

�����	����	4��
��	�
�	����&	
�����	�	��
�����

� ��
���������
����
� 6����	�� �	4
���	�
�	������	%�&	���������	�
�	����
�	%�&

�"
Prof. David AugustCOS 598C - Advanced Compilers

BackedgeBackedge ExampleExample
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Loop DetectionLoop Detection
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Loop Detection ExampleLoop Detection Example
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Class Problem 3Class Problem 3
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Important Parts of a LoopImportant Parts of a Loop
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ExitBB/PreheaderExitBB/Preheader ExampleExample
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Characteristics of a LoopCharacteristics of a Loop
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Class Problem 4: Trip Count CalculationClass Problem 4: Trip Count Calculation
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