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[ Abstract] During the execution of a multithreaded application, when encountering a barrier, the thread with fast progress needs to
wait for the thread with slow progress, therefore causes the processor with fast execution progress to be in a waiting state, which not
only affects the performance, but also wastes power consumption. For multi—core processors based on the on—chip network, the
routing process of packets in the network occupies more thread execution time. In order to balance the progress of multiple threads
and improve the performance, this paper proposes a thread—aware virtual channel allocation and on—chip network routing scheme: a
dynamic mechanism AVCA for assigning virtual channels to threads with slow execution progress in priority, and routing for key
thread congestion avoidance strategy CTCAR. The experimental results show that, compared with the traditional thread—unaware
routing algorithm, the combined scheme proposed in this paper can effectively reduce the average delay of multi — threaded
application packets in the on—chip network transmission.
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Definition: Route

FRIX 2 Bk TR G2 b DR RS A R I8 A 2k 4% i
Wdlifl, CTCAR Bk Bt ILan T,

Alternate path

Ti Thread information

Hpti High priority thread information
Number| | Sum of free buffer slot in a path
Path Selected one of the route

Node The current node

Nextnode The next node

Neighbor_node

Adjacent node of the current node

Ve Virtual channel

Ve_number
Ve_reservation
Total_slot
Slot_number

Selected_route

Input:  Route, Ti, Hpti
Output; Selected_route
if (Ti == Hpti) |

for ( Path TRoute) |

The number of virtual channels for a port
Whether a virtual channel is reserved
Sum of all free buffer slots on a port
Number of free buffer slots

The route that was eventually chosen

for ( Neighbor_node TPath. Nextnode) |

for ( Ve TNeighbor_node.Ve) |

if (Ve.Ve_reservation | = 1) {

Total_slot = 0

Total_slot = Total_slot + Ve.Slot_number

b

i

f
Number[ Path]

0

Number[ Path] = Number[ Path] + Total_slot

Number[ Path]
f

Number[ Path] + Path.Node.Slot_number

Selected_route = max( Number[ Path])
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Tab. 2 Comparison of different schemes
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