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Abstract Checkpointing is one of the important recovery techniques of real-time main memory database
systems RTMMDBS . Through analyzing the data characteristics in RTMMDBS a method to calculate
data checkpointing priorities is presented which takes the timing constraints of both data and transactions
into consideration. A partition fuzzy checkpionting strategy based on data segment checkpointing priority—
PFCS-SCP is suggested and the correctness of PFCE-SCP is also discussed. It is shown through

performance testing that PFCS-SCP strategy can decrease the missing ratio of transactions in RTMMDBS.
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Table 1 Experiment Parameters

1
Parameter Meaning Default Range

seg_number  Segment number 1000 500~ 2000
per _temporal Percent of temporal data 40 % 30% ~ 80 %
per _persistent Z:::em of non-temporal 60% 20% —70%
per _short Percent of short time period 10% 5% —50%

data
part _number Partition number 10 1~12
part length  Priority length of partitions 60 10~100

arrive_rate

Arrival ratio of transactions 100transactions/s 50~ 300

pupdate Probability of update 0.4

operations ’
slack Slack factor U 2.0 4.0
op _number Operation number in each 4

transaction

1 U 2.0 4.0 2.0 4.0
EDF
T
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Research Background

Checkpointing technique is the only one disk I/O mechanism in real-time main memory databases RTMMDBS . Whether it is
better or not will influence the performances of RTMMDBS.

Differing from disk-based databases checkpointing techniques in RTMMDBS are required to consider data characteristics and
can t interrupt the execution of normal transactions. PFCS-SCP a partition fuzzy checkpionting scheme based on segment
checkpionting priority has taken into account the timing constraints of both data and transactions. As an update event occurs on a
data segment a checkpionting priority of the segment should be calculated by its effective period access frequency criticality and
priority ceiling. Then the segment will enter a logical partition which is determined in advance by its priority. A partition with
higher priority has higher checkpionting frequency than a partition with lower priority.
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