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ABSTRACT. We develpped a total environment of Quantum Computing Simulation. It supports design-

ing, simulating and analyzing quantum circuits.

The system contains a full GUI circuit designer and a

multi-platform simulating system. It allows the researcher to study the quamtum computing more easily

and efficiently.
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//N = Number of qubits
unsigned int state = 1<< (N-1);
for(unsigned int i=0;i<state;i++)
{
unsigned int ix0 = insert0(i,p);
unsigned int ix1 = insert1(i,p);
//Swap weights of two states
swap (R[ix0], R[ix1]1);
swap (I[ix0], I[ix11);
¥
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unsigned int
insertO(unsigned int iO,

unsigned int BitNum)
{
unsigned int msk = (1<<BitNum) -1;
return (("msk & 10) << 1) | (msk & 10);
}
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//N = Number of qubits
unsigned int state = 1<< (N-2);
int q1,q92;

if (p1<p2)
{
ql =
q2 =
Yelse
{
ql = p2;
q2 = p1;
}

pl;
p2;

for(unsigned int i=0;i<state;i++)

{

unsigned int ix0 = insert1(i,ql);

insert0(ix0,q2);
unsigned int ix1 = insert1(i,ql);
insert1(ix1,q2);

//Swap weights of two states
swap(R[ix0], R[ix1]);

swap (I[ix0], I[ix1]);
¥
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# file name: "D:\gcad\samplel.mcd"
# QCAD MIDCODE Ver 1.0

INIT(7)

NOT (q[61)

H(q[01)

H(q[11)

H(q[2])

CNOT(q[4],q[2]1)

CNOT(q[51,q[2]1)

CNOT(q[51,q[31)
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CNOT(q[51,q[31)
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H(q[0]) #Start Inverse QFT
CROT(q[11,9[01,90)

H(q[11)

CROT(q[2],q[0]1,45)
CROT(q[2],q[11,90)

H(q[2]) #End of Inverse QFT



|0>

|0>

{#]
1]
|0>

[0> ® C) L

|0> C)

™D LM
0> NVANVZRARNY

N
N

|1> L 2 C) L

03:0000000(EPSO0)0EPSOO0ODODDODOODOODOOOONOONOONOOOOOOOOEPSOOOOOOO

gooooooooOoO0OO0O0O00000000

gooooooooooooooooOooobOOOOO
oooo

7 00oOoDoOd

000 0O000O0O0oooo
0000000000000 00O0DOD0O0O0OO0OOoOoO
0000000000 O0*000000000000Dog
0000000000000 0000D00000OoOooO
0oooooOoooo

0000000000000 00O0D0OD0O0O0O0OOoOoO
2»000000000000000D00000O000OO
00000000000400Mflops(0000 400000
00000000)00000 320000100000
0000000000001 0000000000 2320
00000000000 D000 400000000*00
08000000000 D0ND00D0DO00NoUoOn
0000000000000 0000000000ooooO
0000000000000 0000000oooos?
0000000000000 00oo2*? 0000000
00000000 8Byte(COOODO double) 00O OO
002%2 x8x2~64x10*Byted0000 64GB(0ODO
00)0000000000%¥000000000 PCO
000000000000 eGBOOODOOOOODOO
0000000000000 0O000D0O0O000ooO
0000000000000 0O000D0O0O00OoOooO
0000000000000 0000DO0O0O000OooO
0000000000000 0O000D0O0O000OooO
0000000000000 0DO00O0O0O0O0ODOoOO
0000000000000 0O000D0O0O000OooO
0000000000000 0000D0O0O00O0OooO
000000000000 O0O0DOoooO

oo00o ooooooooo
goooo0oooO0oOo0o0ooOOoooOoooOoooooooon
ooooo

*» 00000000000000000000000000000
oooooOo0o00oooOoo000oOoOobO0O0O00ooobooo000
oOoo0oo0o0oo00o0oooooOo0obO0O000o0oob0o000
goooooo

*4 Controlled Not 000 0000000000000 0O00000O
0100000000000000D0

*00020000000000000000000000000
oooboO0ooooobooooooo

0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000

0400000000 8qubit 000000 0]J00000001)
0000000000000008qubit 00000000
268 =256 000000000400000000000
0000000000000000 2000000000
00000000000000000,1,2,3000000
00000000000000000000000000
|00000001) 0 0000000 [01101011) 00 10000
00000000000000000000000000
40000 2bkit08 0000 300000000000
00000000000000000000000000
000000000000000000000

000000000000 6400000000000
0000000000D0000000000000 50
000000 (000101)0 60000000000000
000000 20000000000000 100000
|10000101) 000000000000

000000 MPIODOOOOOOOOODOOOO0O0
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000

§ JOOopoDooOo

gooooooooooooooobooOoOoOooOo0oooo
000000oO0o0o0ooooOoooO 32qubit00O0
64GBO0O0O0O0O0O0O0D0O0OOD0ODOOOOOOOOOO
00000o0oooQCAD OO0 3000000000
g0o0oooooooboooooooooooooooo
gooooooooooOooooOoobooOobooooboobooon
g0o0ooooooooo0obooooooooooooo
oo0oooooooo

000000000000 00000000000000000
oo00o0Ooo0oo00O0oo0O0oooOooO00oo0o0obOb0000o0o00n
oooooo



Tal Tag

%ooooo:} 10

0

/

00010 :|> Real Space

/

PC O PC 1

PC 2

PC 3

[ N[\

VL

/
/000002

1000101)

Internal Space

04:00000000008qubit0 000 40000000000000000O0ODO0O40000000000 2bit
000000 |00000001)00000000000000000000000O6bitO000O0 00000100000000
0000 2000000000 00010100000000000000000 |10000101)00000000000000
gooooooooOOoOO0OO0O0000000000002600000 64000000000000000000

L Fi L i Fi i Fi L Fi L i Fi i K L ;
i i K ) i F L i r
. i Fi L i Fi L Fi
L F L i i Fi K 4 I il ' Fi ) y
A S T T N P y & & F

05 0000000QCADDOOOODNODOOO3D ViewdlOOOODODDOODOOODODDODOOODOODOOOODOODOODO

pgoooooooooooOoOoO0OO0O0OO000

000000ooooooooooooog 3D View
Oo0o0oOoOooooOoooooooooo 2D View OO
00000o00o00ooooOo3D View OOOO 50000

9 DOooooDoo

QCADUOO0OUD0OODUDDOO0ODONDODDDOODODOO
gooo0oo0oooo0ooo0oo0ooooooooboooooo
gooooooO0oooOoOo0o0ooOooooOoooboooooo
gooooooO0oOo0o0oo0o0oooobOooooooooo
gooooooO0oo0o0oo0oooooooooooooo
goooo0oo0o0oo0o0ooOo0o0ooooooooooooo
goo0oo0oo0o0oo0o0o0oo0o0oooobooooooooo
gooooooOoooobooooboooooooooo
goooo0oo0o0oo0o0ooOo0o0ooooooooooooo
0oooooooooOoOoUoooooooooooo?2b
View O 3D View O OO OOOOOOOOOOOOOOO
00000000000 0UoooooooO SQLuooo
goooo0oooO0o0o0o0oO00oOooooOooooooooo
goooo0oooO0o0o0oo0o0oooobooooooooo
goooooooooooOoooboooobobooooboobooo

10 DOoODOoOgo

0000000000000 000 http://acolyte.t.u-
tokyo.ac.jp/ kaityo/qcad/ 00 00000000000

goooooooooooobOo0ooooooooooo
00000000000*00000000000000
go0oooooooooooooooon

11 DOoOoDooooo

oo0ooooooooo
gooooooooooo

12 00

gooooooooooooooobooOoOoOooOo0oooo
g0o0oooooooooobooooooooooooo
oooooooo

13 0000
googd

[1] P. W. Shor, “Algorithms for quantum computation:
Discrete logarithms and factoring,” FOCS, pp. 124—
134 (1994), STAM Journal on Computing, Vol. 26,
No.5, 1484(1997).

[2] L. K. Grover, “A fast Quantum Mechanical Algo-
rithm for Database Search”, ACM Symposium on
Theory of Computing(1996).

*T20030 40000



[3] L. M. K. Vandersypen et. al. , “Experimental real-
ization of Shor’s quantum factoring algorithm us-
ing nuclear mangetic resonance”, Nature, Vol. 414,

883(2001).



