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Performance Comparison of Soft State and Hard State
in Directory Services

HArRuUMASA TADA,* MAKOTO IMASEt and MASAYUKI MURATATt

Directory services are important in grid computing and ubiquitous environment. Two ap-
proaches to implement directory services are soft state and hard state. Though soft state is
preferred rather than hard state in recent years, their performance in directory services is not
well understood. A performance comparison of soft state and hard state in directory services
should consider the effect of system failures. In this paper, we compared the performance of
soft state and hard state with heartbeat failure detection under failures using Markov model
analysis. The result of analysis is that inconsistency ratio of hard state is about 5 times
higher than that of soft state when path failures occur frequently and is about 1.4 times
higher when receiver failures occur frequently. The result ensured the popular belief that
soft state is preferable for these type of failures. On the other hand, inconsistency ratio of
hard state is about 1/100 of that of soft state when sender failures occur frequently. The
result showed that soft state was not always better than hard state for failures. Moreover,
we showed some actual factors which affect choice between soft state and hard state in direc-
tory services. They are host reliability, network reliability, the number of directory servers,
network link capacity, frequency of update of resource information, magnitude of the effect of
false resource information and so on.
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Table 1 Events that trigger state transition of Markov
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Table 3 State transition rates of Markov model.
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Table 5 Inconsistency ratio with frequent failure (MTBF = 10°).

o0 00000 | (0000 (b) 0OOOOOO | (c)0O000000

SS 0.027 0.096 (0.069) 0.104 (0.077) 0.392 (0.365)
SS+RT 0.018 0.087 (0.069) 0.092 (0.074) 0.387 (0.369)
SS+ER 0.011 0.083 (0.072) 0.098 (0.087) 0.386 (0.375)
SS+RTR 0.001 0.074 (0.073) 0.086 (0.085) 0.380 (0.379)

HS 0.002 0.543 (0.541) | 0.001 (—0.001) 0.543 (0.541)

04 000DOOOOOOOOOO MTBF OO
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Fig.7 Inconsistency ratio (default MTBF = 10%).
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Fig.9 Inconsistency ratio (default MTBF = 10°).
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