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Deadlock Detection of Parallel Programs based on Dominance Relation
TIAN Tian GUO Qing ZHANG Chen
(School of Computer Science and Technology, Shandong Jianzhu University,Jinan 250101, China)

Abstract MPI parallel programs have been applied broadly and their reliability has attracted more
and more attention from the software engineering community. A MPI parallel program contains several
processes, each of which has a series of statements executed sequentially. The deadlock is a typical error
that occurs in parallel programs. This study proposes a method of detecting deadlocks based on domi-
nance relation. Firstly, the dominance relations of communication edges are firstly conducted from those
of communication statements. Secondly, the deadlock is detected by checking the dominance relations of
communication edges. The proposed method is preliminarily implemented and used for detecting several
MPI parallel programs. The experimental results verify the effectiveness of the proposed method.

Key words parallel programs; dominance relation; deadlock; communication edge
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Phase Estimation with Thermal State and Fock State via Parity Detection
WANG Shuai WU Shi-chen SUI Yong-xing
(School of Mathematics and Physics, Jiangsu University of Technology, Changzhou 213001, China)

Abstract In quantum precision based optical interferometer, the phase sensitivity crucially depends
on the nature of the quantum state. We analytically prove when a Mach-Zehnder interferometer powered
by a Fock state into one input port, a thermal state, a squeezed vacuum state or a squeezed thermal state
with same average photon number at the other input, the same performances in the phase estimation via
parity detection can be obtained for small phase shift. We analytically prove that the parity detection sat-
urates the quantum Cramér-Rao bound. In addition, our results show that besides a coherent state, a
thermal state is another useful high-intensity classical state for the phase estimation.

Key words quantum precision; Mach-Zehnder interferometer; parity detection; thermal state; Fock

state



