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Abstract: Benes network can achieve low construction costs and high throughput on high-radix-switching scenarios.
However, existing route-resolving algorithms corresponding to Benes network do not guarantee rearrangeable non-
blocking (RNB) switching when suffering failure of some of its internal switch units. An unbalanced Benes network
was proposed and its RNB switching trait could be guaranteed in certain conditions. A trimming method to convert a

Benes network to unbalanced Benes network was proposed, through which failed switching units could be blocked,
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and fault-tolerant switching was achieved. When solving yield rate problems of the switch array, the trimming method

demonstrated advantages over the conventional method on RNB switching radix, with 56.05% in average and 93.75%

in maximum. When solving high reliability switching problems of the switch array, the trimming method had 12.5%

to 21.9% higher switching radix when tolerating maximum 3 faulty switch units. Moreover, a fast route-resolving

method for unbalanced Benes network was proposed and verified via field programmable gate array (FPGA), and the

result shows that it doesn’t become the bottleneck of the system. Furthermore, through the trimming method, control-

lable partial reconfiguration of Benes network can be achieved, so Crossbar-like switching form based on partial re-

configuration is also supported by Benes network.

Key words: Benes network, non-blocking network, fault-tolerance, route-resolving, hardware accelerator
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For each 4, in A do:
If 4;is marked “x” :
Let 4;=neighbor of 4;
If 4;is marked “x” do:
Mark all the two input ports con-
nected to 2x2 switch of 4; “x”
Else do:
If already had PENDING port
do:
Mark all the two input ports
connected to 2x2 switch of 4; “x”
Else do:
Mark 4; PENDING
End If
End If
End If
End For
Let A, =port that marks PENDING
Let B,=port that connected to upper
out of the 2x2 switch
Let B, =neighbor of B,
If B, is marked “x” do:
Mark 4, “x”
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Else do:
Let B,;=port that connected to lower
out of the 2x2 switch
Mark B, “x”
End If
Return B={B;}
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work” do:
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End For

For i in 0 to “port count of Subnet-
work” do:
Assign EP; according to S;
End For
Let CV = valid port count of EPY
Let C" = valid port count of EP"
Let 8«—|CY-C"|
If 5 =2 do:
d«6-1
End If
If 6> 0 do:
For i in 0 to “port count of Subnet-
work” do:
If EP}J is different with EP,~L do:
d«o-1
EP;—invalid
EP;«invalid
End If
If 6 =0 do:
break
End If
End For
End If
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Hiti: NB

Let MN={MN;}

For i in 0 to MP.count do:
MN;«;, ;= MP;

End For

Let NB={NB;}

For i in 0 to MN.count do:
NB;MN;, =Mutex(7)

End For

Return NB
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If exists TIEHES [ ASRIPY
do:
Let Peyrent < P
C"[ Pawrent | <= “U” if T 0 & b
1™ else “L”
Let Cprey < C™[ Peurrent |
P current <— Neighbor ( Peyrrent )
Else do:
Let Peyrrent < P
Let Cpey < “U”
Foriin I to[(N-1)/2]do:
C"[Pewrent] < “L7  if Cprev=
“U” else “U”
Corev <= C™[ Peusrent ]
Let Ppexi <~ Mutex ( Peyrrent ) /* 7 57
NN HF R g 1/
Peurrent €= Prext
C"[Poexi] < “L" if Cpre= “U”
else “U”
Corev = C"[ Prext]
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