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Computer Science and Engineering College of Computer Science National Chiao
Tung University

Abstract
The server consolidation by usingtvirtual machine technology 1s the trend. In the server
consolidation environment, we may, reduce the:. .2 ¢ache miss rate and memory usage by sharing
program pages. To share program pages between program images 1s not easy because difference
of program images. We provide a method to reorder objects of the program image and try to
reduce difference between program images.
Our evaluations show that there 1S about 200 kbytes sharable objects between program

1mages.
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Figure 1: Image sharing
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Figure 2: Object reordering
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Figure 3: Access map




Figure 4: Pollution Propagation
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ret
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call 0x10
ret
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5.1

GURE 1=
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SELSEIRRIN - IR S OB [Fr5 2if - F%ﬁww
R BT FERLT B e S UL U#’JFF Pl TRLP I o P T P
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Table 1: H Hriu{F ikl

Objects objects

(shared) 11 12 13 14 15 16 17 (ot
11 23921 2203| 1905] 1205| 1104 1047 11} 6109
12| 2291 23470 2009| 1191| 1095 1040 12| 5943
13| 2098| 2338 22121 1264 1159 1098 13| 6063
14] 1806/ 1999 2202 1394] 1266 1187 14| 6157
15| 1119] 1181 1253 1389 2139 1935 15| 6269
16| 1029 1087 1147 1259 2141 3050 16| 6406
17) 968 1021] 1071 _1163[ 1912| 3035 17 6554

Table 2: HFPofF [ 5fAT (bytes)

size size

(shared) 11 12 13 14 15 16 17 (tota]
11 296375|270643|240255(151704(143622(138748 11| 1225089
12|272432 302533|261436|143246|136147|131988 12| 1186068
13]246194|302359 317405|180207|138885|133869 13| 1237299
14]216399(261900(316632 209180(147744|140812 14| 1262038
15]129503(143924|179863|208991 274309253834 15] 1088606
16|121701(135657(138203|147373|274018 398611 16| 1243640
17]119232/131420(133063|137953|250281|395063 17| 1274471

18




Table 3: H FHPr{FREEN (F15759)

objects (%) 11 12 13 14 15 16 17
11 39.15)  36.06]  31.18 19.72 18.07 17.13
12 38.54 39.49 33.8]  20.04 18.42)  17.49
13 34.6]  38.56 36.48)  20.84 19.11 18.1
14 29.33)  32.46| 3576 22.64|  20.56 19.27
15 17.84 18.83 19.98]  22.15 34.12|  30.86
16|  16.06 16.96 17.9 19.65] 3342 47.61
17 14.76 15.57 16.34 17.74)  29.17 46.3

Table 4: H P Poft | JA (F15359)

size (%) 11 12 13 14 15 16 17
11 24.19]  22.09 19.61 12.38 11.72 11.32
12 22.96 255 22.04 12.07 11.47 11.12
13 19.89]  24.43 25.65 14.56 11.22 10.81
14 17.14)  20.75)  25.08 16.57 11.7 11.15
15 11.89 13.22 16.52 19.19 25.19] 2331
16 9.78 10.9 11.11 11.85]  22.03 32.05
17 9.35 10.31 10.44 10.82 19.63 30.99

R BRELEE (PTG T PP 14U - Py aoBRfony 5t
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f$-2.6.11 £ 2.6.17 - iﬁﬁl’%}ﬁf@%@lﬁiﬁ P A ey 4 ﬁﬁﬂ;ﬁl [ S22 TP fefy
AT I LIS P R P A 8
HHpuat o i 2 FIIE o R (P i SSYAL 100 Kbytes Z]
400 Kbytes o ffs 3 [[1#1%%] 2.6.16 £§-~== 2.6.17 £~ ¢ FJ A5% PP e ) i
HA ﬁ[%ﬁ”ff TE LATERFVPI Rl i o A 4 T EH it

e et g S 30% - R4 D] 10% -
o N 2.6.7-2.6.10
?ﬁ%‘%@%@?& gce-3.3.2
Table 5: H it HeE!
objects objects
7 8 9 10
(shared) (total)
7 2444 22117 1955 70 5855
8| 2452 2301 #2123 8| 5934
9 2110f 2281 2481 91 6105
10] 1908 2072 2442 10| 6152
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Table 6: H FsiF ] FEF1 (bytes)

size
(shared) 7 8 9 10 size (total)
7 290084(224877|188821 711251931
8(291145 292813|252078 81540872
91225179]291550 316801 911209351
10{185089|247864(313886 10|1205304
Table 7: H PP REED (F19319)
objects (%) 7 SRR 10
7 A1 7405 36:05) - 33.39
8|  41.32 38777 35.77
91 3456, 37.36 40.63
10 31.01 33.68]  39.69




Table 8: HF s [ AAT (F15559)

size (%) 7 8 9 10
7 23.17 17.96]  15.08
8 18.89 19]  16.35
9] 18.61 24.1 26.19
10] 1535 20.56|  26.04

1= e R L PSSl et I I H VP - NEL 2.6.7 £ 2.6.10 puff—==
gcc-4.0.2 Tﬁl“ﬁ’ » Bl }ﬂfrﬁ}%aj gcc-3.3.2 1?@%‘ o @_FE'IEIGJ%ﬁ?F[I ) ggfggg@@
ShA B R T % ﬁiﬁﬁﬂ%ﬁ TRy o pr LG PP 2 Hpy
[ AfA 155G 200 Kbytes <
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6.1

6.2

+ - BB

FHI(E
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EJF e IR T EL R 2 @R i’a@[%:c'%’r}“w[ﬁl“ S TR R L2 Y
FREER  WEsc o [ERLpL A Wlf’glﬁgﬁ"* R TR PV BYA o LITAG T T ﬁ'
= A C N L ¢|q Y FIE P ETPRN Y PR BRI > SEERGAR AT TR
HAF R = o FHFpERS AT 2.6.7 £ 2.6.17 Y Linux £~ > SN E%['%éﬁh
F5E[ 200 Kbytes Pt il HU - i 2.6.16 1 2.6.17 4 it U053 I
389 Kbytes - iﬁﬂf‘#ﬂ = fﬁ?ﬂ[ﬁfﬁ;{@ﬁi’ 17% -

—Eli ’
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