Why context-insensitivity 15 costly and how to reduce its cost
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A 2ES TREA) G 0] 958 =9 o] 9} SEE ol W 49

Z2aH #ug & o /#AANTST | #FuEdSdAY /#AAZEaARAA
spell-1.0 24/31(77%) 751/782(95%)
gzip-1.2.4a 100/135(74%) 5,988/6,271(95%)
sed-4.0.8 230,/294(78%) 14,559/14,976(97%)
tar-1.13 205,/222(92%) 10,194/10,800(94%)
bison-1.875 410/832(49%) 12,558/18,110(69%)
proftpd-1.3.1 940/1,096(85%) 35,386,/41,062(86%)
apache-2.2.2 1,364,/2,075(66%) 71,719/95,179(75%)
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function ID being analyzed
function ID being analyzed

5000 10000 15000 20000 25000 0 20000 40000 60000 80000 100000 120000 140000 160000 180000 200000

analysis progress (#iteration) analysis progress (#iteration)
spell-1.0 sed-4.0.8
(2,213 LOC, > 30 repetitions) (26,807 LOC, > 150 repetitions)
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Algorithm 1 2| A F & 7|93l I 2E ¢S

—_

- W e Worklist = 2Node

2: T € Table = Node — State

o

© % NPTk

10:
11:
12:

R € ReturnMap = ProcName — 2Vode

rss_basic : Worklist x Table x ReturnMap — Worklist x Table x ReturnMap
= \W,T,R).
repeat
F := first(W)
n := choose(F)
W:=W —{n}
W', T',R") := process_one(n, W, T, R)
W, T,R) =W, ,T" R
until W =)

13: return W, 7, R)
14: process_one : Node x Worklist x T'able x ReturnMap — Worklist x T'able x ReturnM ap
15: = A(n, W, T, R).
16: m:=F 7T n
17: if n = call}" && isnotrecursive(g) then
15 R(g) = {r)
19: end if
20: if m IZ 7 (n) then
21:  if n = exity Aisnotrecursive(g) then
22: W:=WUR(g)
23:  else
24: W := W U succof (n)
25:  end if
26:  T(n):=T(n)Um
27: end if
28: return (W, 7,R)
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Properties Sparrow RSS
Software LOC [ #procs | #nodes #iters | time(s) | #iters | time(s)
spell-1.0 2,213 31 782 24,442 33.21 6,163 12.76
barcode-0.96 4,460 57 2,634 43,573 181.92 14,462 52.46
httptunnel-3.3 6,174 110 2,757 235,494 816.37 45,849 747.45
ezip-1.2.4a 7,327 135 6,271 | 361,875 | 1838.86 | 85,840 | 672.19
proxyknife-1.7 | 7,744 113 2,893 | 101,339 | 364.80 | 6,958 25.11
sed-4.0.8 26,807 294 14,976 | 2,650,218 | 30037.06 | 303,970 4118.47
tar-1.13 28,333 222 10,800 | 2,225,255 | 26391.10 | 299,076 | 18357.36

Normalized #iterations
100 30406

" RA  +
RA Fiing "~
RSS Fiting”"+:
75 250406 |- y

20406

50
150406 |-

25

16406 [

Normalized iterations (percent)

The Number Of Iterations (#iterations)

500000 |-
<@ 06 & .

( P I . 1 1 1 1
< 0 2000 4000 6000 8000 10000 12000 14000 16000
Program Size (#nodes)

(a) Al 2 w2 (b)BHE H@

[28 3] Mednt &
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