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Replica Allocation Considering Data Update Intervals
in Ad Hoc Networks

HIiDEKI HAYASHI,* TAKAHIRO HARA' and SHOJIRO NISHIOf

Recently, there has been increasing interest in ad hoc networks that are temporarily con-
structed of only mobile hosts. In ad hoc networks, since network division occurs frequently, it
is effective to replicate data items. This paper proposes effective replica allocation methods in
ad hoc networks where each data item is updated at inconstant intervals. The proposed meth-
ods allocate replicas based on probability density functions of the update intervals of data
items. Also, they invalidate replicas that have been updated with high probability because
accesses to old replicas impose extra computational overhead and rollbacks. As a result, the
proposed methods not only improve data accessibility but also reduce the number of accesses
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to old replicas which have been updated.
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Fig.1 Network division.
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Fig.2 Groups in the E-DCGa method.
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Table 1 Parameter configuration.
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Table 2 Data accessibility of each data item.

E SAFa E DAFNa E DCGa
D, 0.387 (-3.01) | 0.437 (-2.02) | 0.451 (-4.45)
Dy 0.428 (7.27) 0.478 (7.17) 0.493  (4.45)
D3 0.428 (7.27) 0.478 (7.17) 0.492  (4.24)
Dy 0.401  (0.5) 0.452  (1.35) 0.469 (-0.64)
Ds 0.417 (4.51) 0.465 (4.26) 0.485 (2.76)
Dg 0.414 (3.76) 0.461 (3.36) 0.48  (1.7)
Dy 0.393 (-1.5) 0.446 (0) 0.465 (-1.49)
Dg 0.385 (-3.51) | 0.432 (-3.14) | 0.453 (-4.03)
Dg 0.438 (9.77) 0.489 (9.64) 0.51  (8.06)
Dig | 0.405 (1.5) 0.455 (2.02) 0.48  (1.7)
Diy | 0.371 (-7.02) | 0.418 (-6.28) | 0.443 (-6.15)
Dip | 0.391 (-2.01) | 0.438 (-1.79) | 0.462 (-2.12)
Diz | 0.397 (-0.5) 0.444 (-0.45) | 0.469 (-0.64)
Diy| 0.39 (-2.26) | 0.436 (-2.24) | 0.462 (-2.12)
Dis | 0.383 (-4.01) | 0.431 (-3.36) | 0.455 (-3.61)
Dig| 0.374 (-6.27) | 0.421 (-5.61) | 0.444 (-5.94)
Di7 | 0.397 (-0.5) 0.445 (-0.22) | 0.471 (-0.22)
Dig | 0.403 (1) 0.451 (1.12) 0.475 (0.64)
Dig | 0.408 (2.26) 0.453 (1.57) 0.474 (0.43)
Dag | 0.39  (-2.26) | 0.436 (-2.24) | 0.462 (-2.12)
Doy | 0.422 (5.76) 0.47  (5.38) 0.493  (4.45)
D3y | 0.413 (3.51) 0.456 (2.24) 0.485 (2.76)
Doz | 0.417 (4.51) 0.463 (3.81) 0.493  (4.45)
Doy | 0.398 (-0.25) | 0.449 (0.67) 0.478 (1.28)
Days | 0.395 (-1) 0.441 (-1.12) | 0.473 (0.22)
Dog | 0.398 (-0.25) | 0.441 (-1.12) | 0.473 (0.22)
Dy7 | 0.426 (6.77) 0.471 (5.61) 0.502 (6.36)
Dog | 0.416 (4.26) 0.46  (3.14) 0.487 (3.18)
Dag | 0.386 (-3.26) | 0.435 (-2.47) | 0.469 (-0.64)
D3g | 0.4 (0.25) 0.444 (-0.45) | 0.477 (1.06)
D3y | 0.368 (-7.77) | 0.411 (-7.85) | 0.443 (-6.15)
D3y | 0.402 (0.75) 0.446 (0) 0.473  (0.22)
D33 | 0.426 (6.77) 0.471 (5.61) 0.502  (6.36)
D3y | 0.415 (4.01) 0.461 (3.36) 0.492 (4.24)
D35 | 0.38 (-4.76) | 0.426 (-4.48) | 0.461 (-2.34)
D3g | 0.393 (-1.5) 0.44 (-1.35) | 0.473 (0.22)
D37 | 0.365 (-8.52) | 0.414 (-7.17) | 0.443 (-6.15)
D3g | 0.382 (-4.26) | 0.427 (-4.26) | 0.458 (-2.97)
D3g | 0.409 (2.51) 0.454 (1.79) 0.487 (3.18)
Dyg | 0.36  (-9.77) | 0.405 (-9.19) | 0.438 (-7.21)
0o 0.399 0.446 0.472
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Table 3 Rate of accessing invalid replicas of each data

item.
E SAFa E DAFN« E DCGa

Dy 0.026 (18.18) 0.045 (18.42) 0.048 (0)
Do 0.024 (9.09) 0.041 (7.89) 0.045 (-6.25)
D3 0.026 (18.18) 0.045 (18.42) 0.05  (4.17)
Dy 0.025 (13.64) 0.041 (7.89) 0.045 (-6.25)
Dy 0.024 (9.09) 0.04  (5.26) 0.048 (0)
Dg 0.022  (0) 0.036 (-5.26) 0.041 (-14.58)
Dy 0.025 (13.64) 0.043 (13.16) 0.052 (8.33)
Dg 0.023 (4.55) 0.041 (7.89) 0.049 (2.08)
Dg 0.022  (0) 0.037 (-2.63) 0.044 (-8.33)
Dig | 0.024 (9.09) 0.041 (7.89) 0.048 (0)
Dip | 0.021 (-4.55) 0.038 (0) 0.047 (-2.08)
Dio | 0.023 (4.55) 0.042 (10.53) 0.053 (10.42)
Dj3 | 0.021 (-4.55) 0.038 (0) 0.047 (-2.08)
D14 | 0.022 (0) 0.037 (-2.63) 0.046 (-4.17)
Dis | 0.022 (0) 0.038 (0) 0.047 (-2.08)
Dig | 0.023 (4.55) 0.039 (2.63) 0.047 (-2.08)
Dj7 | 0.02 (-9.09) 0.039 (2.63) 0.048 (0)
Dig | 0.023 (4.55) 0.039 (2.63) 0.047 (-2.08)
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