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Due to the complexities of making quantum computers, to have a large quantum computer, a viable

solution is to build a network of quantum computers of finite size that are interconnected through a

Keywords: quantum or classical channel and can handle the whole behavior of the quantum system. In other
words, the quantum computing circuit model can be extended to distributed quantum computing,

where each subsystem transmits its data to other parts on demand via a communication channel. A

reliable mechanism for such communication is distributed using the concept of quantum

Distributed quantum

com_pu_tlng, telecommunication between nodes of a quantum system. Minimizing the number of quantum
Optimization, telecommunications between nodes of a distributed quantum computer is considered as a measure
Communication cost, of its productivity. In a previous work, a method for optimizing the number of quantum

telecommunications between two parts of a distributed quantum system is presented. It starts with a
quantum circuit that is initially divided into two parts. Then, using a proposed algorithm, it
optimizes the communication cost (number of quantum telecommunications) between the two parts
of this distributed quantum circuit. Obviously, changing the initial configuration can lead to other
solutions. In this paper, the quantum circuit is mapped to a weighted graph and is divided into three
partitions by three graph partitioning methods, namely KL, FM and genetic algorithms. On each
partition, a continuation algorithm of the previous method to optimize the communication cost is
igies odin s ol implemented and finally the output with the minimum number of communication costs is reported.
The results of the test on the test circuits show that the proposed method reduces the
communication cost by 12.51% on average.

Keywords: Distributed quantum computing, Optimization, Communication cost, Graph partitioning.

Graph partitioning
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10: temp = GJ[0]
11: nt=m¢+ 1

o 12: remove (G[0])
ol 0ol 00,9l a3l g0l Dl iz anll jo 13: remove (G[0])

) c , 14: fori « 0to G .length do
olpes ;075 0 28 52 b ol NON-EXECUTE(2.8")  15. i NON-EXECUTE(temp,Gli]) = FALSE
A4 0 oS 5l 2lee CougeS a5 ail 5L 515 485 o955 then

- ' L _ . 16: fork «— ito O0do
ol TRUE s 1,210 o8 |
Wl 3 0 29 ﬂ/g o 3 90507 e if NON-COMMUTE(GIi], G[K]) =
Sils )5 o p FALSE & )90 opl e o TRUE then
18: sw=1
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