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Entropy Throttling for Maximizing Packet Mobility
in Interconnection Networks

TAKASHI YOKOTA," KANEMITSU OOTSU,t FUMIHITO FURUKAWA't
and TAKANOBU BABAt

Large-scale interconnection networks, which are composed of many independent routers,
have common but essential problem: excessive communication load causes heavy congestion
which results in serious performance degradation. This problem is essential under excessive
load conditions. In this paper, we introduce entropy measure which is able to represent
congestion situation quantitatively. We propose practical entropy measuring method and in-
jection limitation (throttling) method. Entropy value is measured by effective cooperation
of routers, and each router throttles packet injection according to the entropy value. Our
simulation results reveal that our method can preserve high throughput and reduce latency
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in heavy traffic load situations.
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Fig.1 Time sequence of average latency, entropy and average packet mobility.
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Fig.2 Router model.

00o0o0ooooooOoUoOoo 2000000000
O00D00000oooOOooooooooooood
O000000000o0Do0ooooooooooood
00000 FIFOO First-In First-OutOO OO 0OOO
000000o0o00o0o0ooooooooooooog
00000000000ogoooooooooog
oo0000oooooooooooogoooooood
ooo0oOoOoooooDoOoOoOooooooooood
goooooo

0o0o0oooooUooOoooDooooOoooooono
00000 10000000000000000 Nep:
number of occupied buffers OO0 O O0O0OOO0OO
O000000o0o0o0oooooooooooooog
0000000000000 Ngy: number of active
buffers0 000000000 Ng/Nop 00000

0000o0oO0o0o0o00oooooDOoooooooo
oooooooooooooooooo NOood
O N OOOOODOOODOODOOODOOOooooO
o0o0o0O0o0oo0ooooooooooooooood
O0o000oooooooooooouooooooog
o00o0O0o0o0ooooDooooooooooooog
0000000000 (2)0ooooooooooo
0O Nuw/Nop, 000000000000 DOOOOODO
0000000oouo400000gg

0000o0ooooooooooOooooooooO
00000o0o00000000000000001d
o0o00ooooooooDoooooooooooog
OO0 Ny, O0ODOO0OO0O0OO0OOOOoOoOooooood
O00 N U000 New/Nopy DODODOODO

3.2 JO00O0OO0OOOOOODO

00O0O0O0O0 N O Ny OOOOOOODODDOO
O000000O0o00oooooooooooood
00000000 0o0o0oooooooooooog
0000000000o0o0o0o0oooooooooog
000000000000000D00o0ooooog

]

L@,

b=
_T

v

4

v : v v

mobility count register (MCR)

e adder
[Je= partial sum (horizontal/vertical)
J horizontal sum m total sum

(unused register and link)
03 0D00OODOOOOO

Fig.3 Entropy measurement circuit.
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