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Abstract

Let n be the number of nodes in a distributed system and w be the number of
triggers to be detected with the nodes of the system. Distributed trigger counting
algorithms raise an alert to a user, when the total number of triggers detected by the
n nodes is reached to w. No statistical information on triggers is given in advance.

The number of triggers is assumed to be much larger than the number of nodes.

Distributed trigger counting algorithms can be used for distributed monitoring
and global snapshots. Distributed monitoring techniques are used to monitor the
internal states or the surrounding environments of a system. Global snapshot algo-
rithms are used to record entire system states as the check points of a system, so
that when system failure occurs, a check point of the system can be used for system

recovery.

In this thesis, we propose two efficient distributed trigger counting algorithms
for large-scale distributed systems, TreeFill and TreeFill-p. Theses algorithms detect
triggers based on rounds. In each round, a part of whole triggers is detected and if
the number of detected triggers reaches to w, a user should be notified. In TreeFill,
the total number of messages used to detect w triggers is O(nlog(w/n)) with high
probability. This satisfies the lower-bound message complexity of the exact algo-
rithms that solve the distributed trigger counting problem. While detecting the w

triggers with the n nodes, the maximum number of messges received in each node
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of the system is O(log(w/n)) with high probability. TreeFill-p is a probabilistic al-
gorithm; when n nodes have received w triggers, TreeFill-p may fail to detect the w
triggers with low probability. However, when w = O(n™) for some constant m > 0,
TreeFill-p detects w triggers using O(n) messages with high probability. While de-
tecting w triggers with TreeFill-p, the maximum number of messages received in
each node is O(1) with high probability. In this thesis, we prove the message com-
plexities of TreeFill and TreeF'ill-p, and the maximum numbers of messages received
in a node of TreeFill and TreeFill-p. Extensive simulations are also used to evaluate

the performances of TreeFill and TreeFill-p.

Keywords: Distributed Trigger Counting Algorithms, Distributed Systems, Dis-

tributed Algorithms, Distributed Monitoring, Global Snapshots
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