Data flow analysis

Abstract Syntax Trees

x = a'b;

¥ = a¥'b;

while {y » a+th) |
a = a+];
x = a+h;
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AST stopped

2t statem ent/ expression
level for brevity

Control Flow Graph

x = a*h;

¥ = a'b;

while (v = a+b} {
a = a+];
x = =h;
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Choosing a representation

* Control flowr graph iz more general
» AST sllpws for more efficient algu::nﬂ:lms
— but new programming constructs require
changing the algorithm
* 5., contnue, break, gwitch, try-catch-finally, gom
— program tranzfprmatipns may not leave the
program in AS5T form
— bytecode/machine cpde izn't in AST form
* althpogh vou may be able tg recover ot

Data flow analysis

* A framework for proving factz about &
program
— reazpning abgut lots of lite faces
— little or ng interactipn berween facts

— bazed on all paths shrough program

B T s
— e.g., which azzignmentz sp X can be zeen at
thiz read of x?

Reaching definitions

* Each azsignment to & variable iz a
definitipn

* defz(v) reprezents the zet of &l definitions
of v

* Azzume all varishle: are gcalars
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(en and Kill

* Gen(5) = facts that are true after 5,
regardless of the facts true before §

* Eill(5) = facts that aren't true after 5 just
becauze they were true before 5
— but might be true afeer 5

* Dut(3) = Gen(S) nmon {In(5) — Hﬂl{a:'::'

Initial conditions

* Qut{Entry) needs to be zeparately defined

* What iz appropriate for reaching
definitipnsz ?

For reaching definitions

* Gen{d:v=-exp)={d]
e Kill{ d: v = exp ) = defz(+v)




