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® Whatis CoS-SSA O CFG of Our Example

e \Works at Interprocedural level 1 int a, 26 void P()
2
e Gives flow and context sensitivity for - void maln() j;{ c = 20
free Cl o b= 10! E.g_gg A
e Enables sparse interprocedural 6 b = 30; S f e 3 ¢ = input()
L. . 7 c = user_input(); 2 = C ' .
analyses and optimisations : 32
* Handles global variables and pointers ° > - & ¥ 9 - “c(gzgzd). m
context sensitively 0 bo=a b s else | g 4
e Subsumes classical SSA as a special S o use(e); -
case ! 1f(C){X=b. 17: a=x + 10
e p(): 11x:b-a] 18 di= G- 10
. 17 L% MRe)
a HOW DO We Obtd'ﬂ It 18 else { b T @*
19 X = - a,
We obtain CoS-SSA by constructing ;f \ P() [20 use(d)] [21: use(c)]
Data Dependence Graph (DDG) and ? v o= x + a:
mutating definitions to make them 2t | use(y);
25

context-sensitive

O CoS-SSA © Optimised CoS-SSA (1) J @ Optimised CoS-SSA (2)

Dead Code
Constant Elimination
Propagation p »

1:a; =10 17:¢c, =20 T 1o ) 1: co=input()
2 g = 30 18: b3 = 10 el ”

4 L 2: b,=30 (2ifey)
3: Cq = Input() o a3 X210 +10) 3: ¢, =input() T ) =
4i %y =8+ bl. 1a,=x.12+ 10 4: x4=40
5: dy = X; * 10 S 3: X,=300 5: Xq=-10

1 18 | 20: d = G - 16 L d1:400 4 N\
6:b,=a;*b o= i (17 o = N\ 4: P() 6: P() 11:[ a3 =310

R~ 4. ™ . - - 6: b,=300 17: ¢, =20 : ]
riag=ayg +by (—J % ¥ 230 18: by =10 p v 7 " " 8y —28
8: if(Cl) : _ g if(C ) 10 1 f: X4=¢(X2,X3) i USE.‘( ) Yy
| < 20: use(d) 21: use(c) \ ¥ = Y. [as X2 ] 8: ac=(an, a,)
T F T F A, = X-12 + 10 : S TSR

v J L S L y, (_J H 3 3 9:y1=X4 + ag
9:X,=Db 11: X =bs-a ¥ =300 e orlies Db 10: use(y4)
%2~ B2 . 10: P() 12: P() \211if(10>20) -
10: P() 12: P() “— — : :
Y ¥ G ™ V_J H
o L 13: X4=0(X5,X3)
x, represents the definition of [ 20: use(d) ] [ 21: use(c) ]

13: X4=0(X5,X3)
14: ag=¢(az, a,)
15:y1=X4 + ag
16: use(yq)

=

© Optimised CFG

1: c=input()
2. 1f(c)

variable x at line n in the
Invocation of procedure P
represented by context o

The inner white box represents
metamorphic assignments to
represent different effects of an
assignment in different
iInvocations of the procedure P

14: as=¢(az, a,)
15: y1=X4 + ag - )

16: use(yq) y ﬁ

.

QData Dependence Graph

e \We compute the Data Dependence
Graph (DDG) using a bottom-up
traversal over the callgraph

e We inline the DDG of callee procedures
at the respective call sites in the caller
procedures

e While doing so, if any definition x;, in
the callee depends on any definition in
the caller we mutate x, to distinguish
the dependence of x,, in different
Invocations of the callee

e Mutation is achieved by updating the
context & to include the call site
where the inlining occurs.
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