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TSC Adaptive Routing Algorithm for Network on Chip

XIAO Xiang, DONG Weiqing, WEN Minhua

(School of Electronics and Information Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: A TSC(torus step coding)adaptive routing algorithm is proposed to solve the area cost
and energy dissipation problems caused by using a lot of buffers in NoC (network on chip) de-
sign. Virtual channels in torus network are divided into two subnets with increasing or decreasing
quantum of 0 and 1 in coding. The nodes in torus network are coded with TSC coding, and the
code of one node and the code of any its adjacent node have one and only one bit different. This
can reduce network overhead and avoid deadlock on chip. Experimental results show that adaptive
packet routings are provided to 94% data packets under uniform transparent network, and that

the algorithm can improve adaptability without using more virtual channelgs when network load
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increases.
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if ( 5=0)

O i
(Vi, € H)A(h=1)
if (s;,=0) subnet <H;
if (s/~=1) subnet<~L;

else subnet <~LH;

K3 bkl

Ax<c,®d,

5 Ay*—cyébdy;

if (Ax=0 and Ay=0) send to local node;

else if Ax#0

switch (subnet_ x and subnet_ y)

case:

case:

case:

case:

case:

case:

case:

case:

case:

(Land All) Avail_Channel_Set <Ch0_x;
(HandL) if (Ay=0) Avail_Channel Set <~Chl_x;
(HandH) Avail_Channel_Set <~Chl_x;
(Hand LH) if (Change_subnet_y=Ture)
Avail_Channel_Set<— Chl_x;
(Hand Null) Avail_Channel_Set <Chl_x;
(LHandL) if (Change_subnet x=False)
Avail_Channel_Set <~ Ch0_x;
elseif (Ay=0) Avail Channel Set <Chl x;

(LH and H) Avail_Channel_Set <~Ch0_x;
(LH and LH) if (Change subnet x=False)
Avail_Channel_Set < Ch0_x;

else if (Change_subnet_y=Ture)

Avail_Channel_Set <Ch0_x;
(LH and Null) if (Change_subnet_x=False)
Avail_Channel_Set< Ch0_x;

else Avail_Channel_Set <Chl_x;

if (subnet_x=LH and c¢,=00---0) Change_subnet x=Ture;

if Ay#0 8L T Ax#0 F 5 L
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