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A Method to Reduce the Routing Table  
Size of Server in 9ƭŜŎǘǊƛŎŀƭκhǇtical  

Data Center Network 
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üPath: Given a pair of servers, 
S and D in the data center 
network, there exists a route 
from S to D. The complete 
route is called a path  
üRouting table: each server 
maintain a routing table 
which records paths passing 
by it 

Server number 

per dimension 

Maximum path 

number passing by a 

server 

Minimum path 

number passing by 

a server 

5 120 40 

6 204 60 

7 336 84 

8 496 112 

9 720 144 

10 980 180 

11 1320 220 

12 1704 264 

13 2184 > 2048 312 

3

_ max
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n

localPath n n
+ -

= -
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_min 2 2localPath n n= -

paths passing by a server in2D mesh network when 
dimension-order routing is employed 
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A  12x12 hierarchical mesh network case 

Hierarchy rules & node addressing 

3x3 sub-mesh as 
basic cell 
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Agent of second-
level subnet

Agent of first-level 
subnet

Allowed turns

source destination output port

0 1 EAST

0 2 EAST

0 3 SOUTH

0 4 EAST

0 5 EAST

0 6 SOUTH

0 7 EAST

0 8 EAST

1 3 SOUTH

1 6 SOUTH

2 3 SOUTH

2 6 SOUTH

first-level subnet number output port

0 LOCAL

1 EAST

2 SOUTH

3 EAST

second-level subnet number output port

0 LOCAL

1 EAST

2 SOUTH

3 EAST

local routing table first-level subnet routing table

second-level subnet routing table

Subnet Agent & Routing Table 

an example for subnet agent selection routing table for server(0, 0, 0) 
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S(0, 1, 3)->(0, 1, 4)-> (0, 1, 5)->(1, 0, 3)->(1, 0, 
6)->(1, 2, 0)->(1, 2, 1)->D(1, 2, 4) 

flowchart of the hierarchical routing algorithm 

Hierarchical Routing 



Agent of first-level 
subnet

Agent of first-level 
subnet

Allowed turns Allowed turns

Agent of second-
level subnet

Agent of first-level 
subnet

Agent Selection, Deadlock & Load Imbalance 

unreasonable agent selection(a) unreasonable agent selection(b) 
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Unused links 



Boundary node for 
first-level subnet

Boundary node for 
second-level subnet

0 1 432 5

0 21

second-level subnet 
boundary node identifier

first-level subnet 
boundary node identifier

Source 

server 

Destination 

server

output 

port

0 1 EAST

0 2 EAST

0 3 SOUTH

0 4 EAST

0 5 EAST

0 6 SOUTH

0 7 EAST

0 8 EAST

1 3 SOUTH

1 6 SOUTH

2 3 SOUTH

2 6 SOUTH

second-level 

subnet 

boundary 

number

output 

port

subnet 0

0 SOUTH

1
EAST

2
EAST

subnet 1

0
EAST

1 EAST

2 EAST

subnet 2

0 SOUTH

1
EAST

2
EAST

subnet 3

0
EAST

1 EAST

2 EAST

first-level 

subnet 

boundary 

number

output 

port

first-level 

subnet 

boundary 

number

output 

port

subnet 0

0 SOUTH

subnet 2

0 SOUTH

1 EAST 1 EAST

2 EAST 2 EAST

3 EAST 3 EAST

4 EAST 4 EAST

5 EAST 5 EAST

subnet 1

0 EAST

subnet 3

0 EAST

1 EAST 1 EAST

2 EAST 2 EAST

3 EAST 3 EAST

4 EAST 4 EAST

5 EAST 5 EAST

local routing table second-level subnet routing table

first-level subnet routing table

Multi -Agent Hierarchical Mesh 
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Improve  the performance of the network  
Åincreasing agent number for different level 
network 
Åat the expense of more paths employed 

2 2 3

_ sec_ _ max

3 ( 1)

2

n

total first sub sub localPath Path Path Path k mn m n n n
+ -

= + + = + + -
routing table for server(0, 0, 0) 
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Packet Routing & Deadlock Avoidance 

S(0, 1, 3)->(0, 1, 4)-> (0, 1, 5)->(1, 0, 3) 
->(1, 0, 4)->(1, 0, 7)->(1, 2, 1)->D(1, 2, 4) 

( % )* %y m n z n+

%z n
First-level index field: 

Second-level index field: 

Two additional packet fields: 
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Network size 160x160=25600 

Subnet size Path number 

first-level subnet 4x4 640 

second-level subnet 4x4 160 

third-level subnet 10x10 980 

total number (4x4x10)2 1780 

Network size 64x64=4096 

Subnet size Path number 

first-level subnet 4x4 256 

second-level subnet 4x4 64 

third-level subnet 4x4 56 

total number (4x4x4)2 376 

Scaling-2D 
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As for a (kxk)x(mxm)x(nxn) network,  given 
that maximum path number is limited, 
determine k, m, n respectively, so that 
(kxk)x(mxm)x(nxn)  is maximum: 

Network size 256x256=65536 

Subnet size Path number 

first-level subnet 4x4 1024 

second-level subnet 4x4 256 

third-level subnet 4x4 64 

fourth-level subnet 4x4 56 

total path number (4x4x4x4)2 1400 

Network size 12x12=144 

Subnet size Path number 

first-level subnet 2x2 24 

second-level subnet 2x2 12 

third-level subnet 3x3 24 

total number (2x2x3)2 60 
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Performance evaluations 

comparison  of ETE delay 
between single-agent and multi-

agents selection methods 

(c)Load distribution of single-
agent selection method of 
vertical links 

(d)Load distribution of multi-
agents selection method of 
vertical links 
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