
(system − level diagnosis)

(Adaptive Diagnosis)

t
|V |+ 2t− 2

(fault − free) (fault)

HCCk,n Qk CQn

HCCk,n

(regular) (degree) n + k
22n+k

n + k
22n+k (n + k) ∗ 22n+k−1

(multiprocessorsystems)
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n > 0 k > 0
HCCk,n 22n+k

V = {b2n+k−1b2n+k−2 · · · b1b0|bi ∈
{0, 1}, 0 ≤ i ≤ 2n − 1 + k} u

u = u2n+k−1u2n+k−2 · · ·u1u0

Xu Yu Zu

Xu = u2n+k−1u2n+k−2 · · ·u2n

Yu = u2n−1u2n−2 · · ·un

Zu = un−1un−2 · · ·u0

E
Eint Eext Eint Eext

Eint = {(u, v)|Xu = Xv, Yu = Yv,
(Zu, Zv) ∈ E(CQn)}
Eext = {(u, v)|Yu = Zv, Zu = Yv,
(Xu, Xv) ∈ E(Qk)}

HCCk,n

2n+k

CQn CQ
(i,j)
n i j

2k

SHCCk,n
(i), 0 ≤ i ≤ 2k − 1 SHCCk,n

(i)

2n CQn SHCCk,n
(i)

CQn CQ
(i,j)
n 0 ≤ j ≤

2n − 1 b
dec(b) CQ

(i,j)
n

i j CQ
(i,j)
n uxuyuz

i = dec(ux) j = dec(uy)
u = 11000001 HCC2,3

dec(11) = 3 dec(000) = 0

u CQ
(3,0)
3

SHCCk,n
(i) CQn

SHCCk,n
(i)

CQn SHCCk,n
(j)

CQn

Qk

SHCCk,n
(i)
i

HCC1,1 HCC1,2

HCC2,1

010 011 111 110

000 101 100001

HCC1,1

HCC1,2 HCC2,1

t
t− diagnosable

G(V,E)
V

E
u

v u v
r(u, v) u v

u v
r(u, v) = 0 u v

r(u, v) = 1
u

(syndrome)

k + n

2(k + n)
(k + n + 1) ∼ 2(k + n)

125

The 32nd Workshop on Combinatorial Mathematics and Computation Theory



HCC1,n

(interleaved cycles)

HCC1,n

CQn CQn

CQn

HCC1,3

HCC1,3

Cycle − partition Path − colour

Cycle− partition

a0

a a0
a a0

a
a0

Path− colour

m
s
Cycle − partition q = m −

s + 1

q+1

q − 1

q + 1

k n processes
2k−1

fi
process fc
process fi

cases
process process

process P0
process

fc ≥ (k + n− 1)

fc ≤ (k + n− 2) fi ≤ (n− 1)

fc ≤ (k + n− 2) fi ≥ n
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HCC k n

k n 2(k + n)

2n−1

fi
fc

fi �= 0
interleaved cycle

Cycle− partion Path− colour

fc ≥ (k + n− 1)

process fi P0
process is P0

case2 case3

P0 process
case2 case3

process case2
CQn

process is P0
process

process

process
process

process process

process
process

process

process

k n
2(k + n)

2n−1

process fi
MPI MPI Allreduce

process fi
process fc

∼ process fi
Cycle − partion

Path− colour
∼

process fi P0

∼ P0 fi
n

P0 MPI MPI Bcast
process

case2 case3
∼ case2
∼ case3

process

t f
eu

tf ft

tf ft eu

HCC1,6

HCC2,6

k n
eu

k
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HCC1,6

eu ft
n

case1
HCC1,n 2n−1

tf
ft

(sec)

221

222

HCC k n
k process

MPI Allreduce
process process

223

223

case1 HCC
n
tf ft eu k

n

case2 CQ
case3

process HCC1,n

process HCC1,n

case2
case3 tf ft eu

223

n

d
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