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Theoretical Algorithm (Multiplicative Inversion in AES) Implementation in (Q|Crypton)
quantum circuits for multiplication in GF(2?) quantum circuit for multiplication in GF(24) =)
— ot
- - - Tr | =
; @ : ; : | - ” -
; Dy - — s
. o ow s - i &= 1. Yx 3|2 AlZst 7o 9
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0 v e
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2. ¥t 2toj=afg| 7| A%t 3|2 AE

quantum circuit for multiplicative inversion in GF(28)

(328 5) FO{Z A5 20] et Q-Arithmetic 2to|=22{2| XS 3iH

Python code for Quantum Algorithm QASM code (Compiled)

==, . . — Qubit gbito
Qubit gbitl
Qubit gbit2
Qubit gbit3
Qubit gbit4
Qubit gbits
Qubit gbité
Qubit gbit?

CNOT gbit5,gbit7?

CNOT gbit2,gbitl2
CNOT gbit3,gbitl3
CNOT gbit0,gbit2

CNOT gbitl,gbit3

CNOT gbitl,qbit0

CNOT gbit5S,gbit4

H gbit22

CNOT gbit4,gbit27
CNOT gbit22,gbit0
CNOT gbit22,gbitd
CNOT gbitO,gbit27
Tdag gbit0

Tdag gbit4

T gbit2z

T gbit27

a9l (6) oA, A A9 F, AT A st
- fHE HlOlo}% Add: 124, 2.2, TR|w BE A =, (27 9]9 3 AR friabelEF 2 A
FHIESC] AR AzAdd o+ e =Y 5 L& ek ol 7]l =l E 2 =
(All-to-Al)E Alg-shaL glow, F7pH o 7 of glAlo| B 0] fAALREE ozl AdEd 4
Xhﬂi*ﬂﬁ °ﬂ 2A AHAR7E S| E Eolokz-e A 7Ptz 3, ZeliuE o e Alo] B ARl o

E
4E 4 ol A= AT ek @ 34 A Qe 5
el B 84 Y Eel el 4 g

AR Ak ek 8 3a). et

.
= Ao] £ <Q|Crypton>
& o s

>~ n:
or
o)
i
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Executionin Q-VM

PrepZ gbito
+(1.0+0.01)100000000000000000000>

X gbit2
+(1.0+0.01) [00100000000000000000>

X gqbit4
+(1.0+0.01) [00101000000000000000>

X gbits
+(1.0+0.01) [00101100000000000000>

Tdag gbitl
+(1.0+0.01) 100101100000000000000>

H gbit2

+(0.707107-0.7071074) |
00101100000000000000 >
+(0.707107+0.7071074) |
00001100000000000000 >

CNOT qbit5,gbit?

+(0.707107-0.7071074) |
00101101000000000000 >
+(0.707107+0.7071074) |
00001101000000000000 >

(38 7) Q-VME St LAEE A

Ogl__l
I
i)
o
3:)

Basic Configuration for Deep Q-Resource Analysis

1. Quantum Error Correction Code (FTQC) (O Noqec (O) steaneCode (@) Surface Code

2. Qubit Layout O 1 (8 20 () Alto-AlL () User Defined

Detailed Configuration for Deep Q-Resource Analysis

1. Synthesis Option
Quantum Circuit Mapper () Awin Mapper () SABRE Mapper (@) Dijkstra Mapper

(@ Timebased () User

Number of lteration in Mapper (SABRE/Dijkstraonly) () Default (8) User 5

Random Seed for Mapper (SABRE/Dijkstra anly)

SWAP Gate Support (SABRE/Dijkstra only) ) e (@ ralse

SWAP Gate Parallel Application (Dijkstea only) ) e (@) Faise

Commutable CNOT Optimization O e (@) Faise
2. Target Fidelity

Target fidelity 099999

3. Physical Device Performance

Qubit Alias sample Size le-6

1Gate Time 28 inficelity  1e-6

X Gate Time 2e-8 infidelity le-6

Y Gate Time 2e-8 infidelity le-6

Z Gate Time 2e-8 infidelity le-6

H Gate Time 2e-8 infidelity le-6
(O 8) LAIAtRZ M2 et ME o5 3H

e W seA)E

Performance Analysis in FTQC System Level
- e .
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