Vol. 43

No. SIG 7(TOM 6) goooooooooooooooooo

gobbobuobooooubuobobubobbo

oo ooof o o o off
O O O oftff g o of

goobooooooooooooobooooOooOObO0oOo0o0oooOobooobOOoOoOoooOoboOooDODOoBbO
0o00bo0o0oo0oo0000 2000000000000000C0000000O00O0O0O0O00O0OOGAO
gobooooooooOooooOooOoooOoobOOoOoObOboOoOoOoOObOOOOOOOOOObOObOO
pgooooOooo0oooOo0oOobooOoooOOo0oOOoOoOooOOO0OOOO0O0ODO0OODOOOOODOO00O0O0
goboooo0o0ooooooobooooooooooooo0obOoOoO0oboOobOOo0oOo0oOoOoOooonog
gobo0oooooooooooooooboooooOoOooboOoOoOoOoOoboOoOonD s0000oooooo
goooooooOooOOo0oO0O0O00ooOO0O00D0O00000000000000O00000000D
go0o0o0ooooooooOoOoOoOO0O0OO000000O000000000000000 50000
goooooooboooboboobooooobooboooOobOOoO0ObOOObOUOOoOobOOoOoOoDOoOooooOo
g00o0o00ooOoooooobO0000O0boOO00000OODODO00000O

A Quantum Instruction Set for Real Quantum Computer

Mayumi OTO,t HIRONORI NAKAJO," SHIRO TAKATA?t
and KAzUKI JOE?

The research on quantum computers is just getting started and consists of two important
issues: 1) quantum elements/devices and 2) algorithms for Quantum Turing Machine. These
are quite important and basic research topics on quantum computers. However, we believe
that an approach from the computer architecture and the system software side is indispensable
to develop a quantum computer. In this paper, we propose a quantum instruction set for a real
quantum computer as the first step toward quantum computer architecture research. First,
we abstract common primitives of quantum computations through five well-known quantum
algorithms. Secondly, in order to execute these quantum computations, we present a quantum
unit model and a quantum instruction set for the model. Thirdly, we show the effectiveness
of the proposed instruction set by applying it to these five quantum algorithms. Finally, we
present a framework for a quantum computer architecture.
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Table 1 Quantum calculations abstracted from quantum
algorithms.
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Fig.1 A quantum unit model.
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Table 2 A quantum instruction set.
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