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Superlocal Value Numbering

{06 cxeprrn 8 Introduction to Cocle optintization

Ftcunr 8.5 Example Code Fragment

considering all seven blocks in a single region, such as {A,B,G,D,E,EG},or in
a hierarchically nested set of regions, such as {A,8,{ C,I),E,4,G}. This would
allow it to use facts from C, D, and E when it consideied F, for example.

Regional methods focus on a smaller scope than the full procedur". In ,o-.
cases' this produces sharper analysis that enables a traniformation. Inside
a loop nest, for example, the compiler maybe able to prove that aheavilyused
pointer is invariant (single-valued), even though it ii modified elsewhere in
the procedure. Such knowledge may enable optimizations such as keeping the
value referenced by the pointer in a register.

The compiler can choose regions in many different ways. A region mighr
be defined by some source-code control strutture, such as a loop iest; alter-
natively, it may be a subset of the control-flow graph defined by some graph-
theoretic property, such as a dominator relatiori(see Section A.S.2).

m +a + b

n e-a + b

p +c + d

r <-c + d

q +a + b

r ec + d

e <-b + 18

s e-a + b

u <-e + f

v ea + b

w ec + d

x e-e + f

y (-a + b

z ec + d
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superlocal value 
numbering

• Which blocks can be 
value numbered 
together?

• Which blocks are always 
executed together?
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• Extended basic blocks
• An EBB is a series of BBs, 

each is the sole 
predecessor of the next 
one.  The first one may 
have multiple predecessors.

• EVN uses max length EBBs.
• Dominator

• x dominates y iff every 
path from the root to y 
includes x

• strict dominator, x != y
• immediate dominator

• the closest strict 
dominator

Review Questions

• Can you define the following concepts?
• EBB, dominator, strict/immediate dominator

• Preparation for dataflow analysis
• Is there a redundant instruction in the example but cannot be 

removed by value numbering?
• What flow property makes it redundant?
• Consider the problem of finding dominators in CFG

• what flow property is required?
• Meet-over-all path problems

• MOP
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