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Cache Invalidation Methods in Ad Hoc Networks
with Aperiodic Data Update

HiDEKI HAYASHI,t TAKAHIRO HARAt and SHOJIRO NISHIO!

In this paper, we propose two cache invalidation methods in ad hoc networks where each
data item is updated at inconstant intervals. In the first method, when a mobile host hold-
ing an original data item updates the data item, it broadcasts an invalidation report to all
connected mobile hosts. In the other method, when two mobile hosts are connected, they re-
broadcast invalidation reports received before to newly connected mobile hosts. Our proposed
methods reduce the number of accessing invalid cached data items which have been updated
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and the number of roll backs caused by such invalid accesses.
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Fig.1 Network division and data access.
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Fig.2 Example of executing the SAF method.
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Table 1 Access frequencies to data items.

ooa

ooo My M, M5 My M Mg

Dy 0.65 0.25 0.17 0.22 0.31 0.24
Do 0.44 0.62 0.41 0.40 0.42 0.46
D3 0.35 0.44 0.50 0.25 0.45 0.37

Dy 0.31 0.15 0.10 0.60 0.09 0.10
Ds 0.51 0.41 0.43 0.38 0.71 0.20

Dg 0.08 0.07 0.05 0.15 0.20 0.62
Dy 0.38 0.32 0.37 0.33 0.40 0.32
Dg 0.22 0.33 0.21 0.23 0.24 0.17

Dg 0.18 0.16 0.19 0.17 0.24 0.21
Dio 0.09 0.08 0.06 0.11 0.12 0.09

03 DAFNOOOOOO
Fig.3 Example of executing the DAFN method.
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Table 2 Access frequencies to groups.
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Fig.4 Example of executing the DCG method.
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Fig.5 Update broadcast method.
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Fig.6 Connection rebroadcast method.
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Table 3 Parameter configuration.
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Table 4 Packet size.
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Fig.7 Average update period and data accessibility.
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Fig.8 Average update period and the number of

accessing invalid replicas.
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Fig.11 Radio communication range and data
accessibility.
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Fig.12 Radio communication range and the number of

accessing invalid replicas.

ocooooooooooboboo 400000000
goooodoooooooooooo
011000700000200000000000
gboooooooooboooooobooooooo
000000000O00oo0oooobDCGOOODAFN
O0O0OSAFOOO0O0O0OO0OOO0O0OOOOOOOooo
gooooboooooobooooooboboooon
goooboooooooobobooooooooboon
gooobooooooooboooooboobbooboo
006000000000 0DOOO0OOOODOOOO
120000000000000000000A0
goooboboooooooooooboooooooon
boodooobooooooboobooooooooao
goooboboooooobooocooooboooooo
goooooootoobooooboooooooooo
goboooboooboooooooboobooooooon
000000000000 O ‘DAFN-UB’O ‘DCG-
UB’000000oopoo0 e0000OC0OCOODOO

JoooobOobOO0o00o0ooOooDoDooOoooooa 3147
5e+07 T T T
. . : r o
456407 //’ g
4e+07 /" Bl
o //w
£ 35e407 | o g
S st} e -
g A~
E 2.5e+07 // k
§ 26407 |- / / 4
[ =
2 156407 | J
16407 | n/ i
50406 |- {/ g
o . . : : . P

0 2 4 6 8 10 12 14 16 18 20
Radio Communication Range

013 0000000O0o0D0oo00oooooon
Fig.13 Radio communication range and invalidation
report traffic.

2.5e+10 T T T T T T T T T

2e+10

1.5e+10

1e+10 |

Data Access Traffic

5e+09

0 2 4 6 8 10 12 14 16 18 20
Radio Communication Range

014 00000000 DOOOOODOOODOOOD
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Fig.15 Memory size and data accessibility.
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