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Overview on Qqantum‘ Chip Evaluation Technology

HE Ming, LIU Xiao-Nan, WANG Jun-Chao
(School of Cyberspace Security, Information Engineering University, Zhengzhou 450001, China)

Abstract: It is an important step for quantum computing to outperform classical computing by evaluating quantum chips’
performance during their development to calibrate the degree of fit between the actual execution results and theoretical
results of quantum algorithms. However, at present, there is no unified benchmark for evaluating the performance of
quantum chips both in China and abroad, and the evaluation standards for local indicators of quantum chips can easily
lead to misunderstandings about the overall performance of the chips. In view of this, this study first briefly describes
performance indicators of existing quantum chips, then reviews current quantum chip evaluation methods by classifying
evaluation technologies, and finally summarizes the existing problems of quanturﬁ chip-evaluation technologies and looks
forward to the future evaluation technology. In addition, the review. cén be easily sourced by those working in the relevant
fields.
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AR ST N RS E TS B, TRaefEH
TR AT B, S T AR AT AR
FEFAR A5 100 R AT 56 B T 2R B8 5 B A K 4 SR N 1%
HHIA AL AR KE B, BE L ERE
FERIE M, RB WA B35 B iR 2 R hd T, X
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LINPACK.
3.3.1 Shor 5%

1994 4, DURSIEES = (1) S F 80 X Shor & H FH T
B — MR KA BEH 3 ot 15 R BB AR ) Shor B3
YRR — R R &1 SENLLE 2 IR (8] P A v
J5 DR B0 i 1) P 55922, Shor SE720K 2 I8 21 RSA
B R AR HE L B8 1 50 it R 52 A, HLRE
% /= R L 1247 Shor 532, A RSA Ik Rt &
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5% 1) Grover ¥ 199/6’ E3R T Grover S35, AT LUK
— e S B P B4 9 A
B9 O(sqri(V))"*). TE-E KB Z 1, Grover HLZHE )
RIEFH R AE. Bk, B WA 2 0t 50 3L BCR
Grover HyEAE i & & 10 Pt Re Ik 7 2.
3.3.3 Boson XFE

Boson X## (Boson sampling)™”! J& 45 it £k ¥4 %
I 2 IR I B IR 2 O A EAT SR, RENE A Ut
SO 2% 0] . fE S8 MU B4, RO 2 S gt ELAR
WABE TR RE EFRZIN 100 234 50 G TREAN i
TE& TR, 2020 45 12 A, 76 M TFE T O
“JuE”B Szl T <m0 B R AF (Gaussian Boson
sampling, GBS)”[42] HITH5, /ﬂiﬁ‘ﬁﬁgﬁﬁéﬁﬁ‘ﬁﬁt
f9 100 J42 . Dk, Boson SR HELAYE %6 i 185
Fo AR — TR A, § - "
334 BEbLHEER

BEAL EE.E%%& (random circuit sampling, RCS)™*
RS ML 6 5 1 B T2 B O M R 4 A b SRRE. i L
R FA R 2019 4F, Google KA T 53 A& T
O A sycamore, I8 BT BE ML & - 2R B H R AE L,
BRI R HACT WA 2021 4, EEEEECR
KB R 66 7 1 LR <M ph 2 514 3 HLA
56 A5 1 LURF B AT B AL LK SRR, PR Bk 1 i
sycamore & Jr 2-3 NME . HINEER W] DL RAE
NE TR PR —F 77, HE1 S Shor H %, Grover
FOEAE, R T T BENL RS R & 18 7 IEA
B LRSI I .
3.3.5 HT LINPACK

LINPACK PMSCHEIESRAFLANETTFEH Ax = b, fiTERLE
i PEBE VT LIV SRR /0™, 6L T LINPACK
M, SCHR [46] 32 H —Fh A e A QKA S5 i il ——
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#T LINPACK. 1% BCR F Hermitian BE AL H 2 B g
i3 %5 F% (Hermitian random circuit based block-encoding
matrix, H-RACBEM) 5 & 1 & 7 EH 2 # (quantum
singular value transformation, QSVT) #:#1*7) & R J1, -
FEAMT 25 7€ BB T T IR & 1R R A AR & B, JF H.
A8 2 25 U B SV AL AN 2 BT SR A4 T 4.
3.4 TRIGEREMIT

VERRG B A, B0 BB, AT
IR R JE R R B BT R A

\, I
. ' d/2 layers
Clifford Pauli
gates gates

L

Layer of Clifford

PRI RE, {E0AH 0 22 A HL AR, AL RS 0 P 7 )
58 Bl 23 B B T HE A A B L, B TS5 R R
R R B ISR 5 ), I B 75 ) 3R I A e 8 B
HL P ] DA VR B 08 as AT R e R T I RE D,
SR, BN H R B SF A R R E TS A
R ARPERE. O T AL, AT R R R R
PR B8 AN HERR TN, SCHR [48] 472 H 8515 He 4% 35 v 4k
(mirror circuit benchmark) i, 5515 H 62 —Fh B A
SRS SR R (WA 5). \ \

-1 —

(4

I
d/2 layers

Inverse of
Clifford gates

K5 B R e

Bl 5, U-U " = Pauli. B4 HLE% Py 3w i 25 7 39
R BEATL R K L v v DRI, A5 F s L
e RN R SRR AL B2 BB AT R e
H b, 5 HAREUA TP B L, 2 PR — €
HIPL S, SRT, RETS RO T R B 10 A TERERI Gt — bR i
ol H LUAE.

4 B A VR IR L i 2

X TS AT A I AR R Tt
7 1) TR F 625 22 B ORI B T L 9 51 B0A7 1 BT
T RS R A TR A
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