404 H 1M
2018 4 2 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 40 No. 1
Feb. 2018

doi;10. 11887/j. ¢n. 201801012

SpaceWire [ & ;&

http://journal. nudt. edu. cn

& B AL

% & ,¥Fw X F

(1. A FMEMRKRF BHRFR, LH @w

2111065 2. w4z TRFRLAT, R

100190)

i EADNE ERGEARZ IO EO S B LR RSO BEAR HEAL 1Y A I, £ T SpaceWire
SR ML R A ey O TE) fih ) 5 A e ey (P f ) ML 285 4, S B T 4 o s R e i 16 AT Y
%o WA H 58 2R SpaceWire — D HNSL, 15 GRAUEH E AL A T] I, i A e s 0k 1 S B T 2 )
(A1 HAT IR E , 5 A e R 2 2 Mk Bt IF TR] 7, LA o 0 4 ook i 5 0 285 ot e el o Bt AL 52 0 28 £
B BG5BT R AR oh IS X B BT 55 ML e b B, 72 OPENT RS [ 46 R e (1 LB , X T 4
B BILAR AT T O SR R AT F A I ey N B 2% A ot e B B R R SA A W] R AR i A

BT BB F A

KA : SpaceWire — D s i85 % £ 5 SIS o 5 SR A P00 L5005 5 I )

HESHS:510.3030  XEKEREG:A

XE4HS:1001 -2486(2018)01 - 078 - 08

Design of hybrid routing mechanism for SpaceWire networks
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2. Beijing Institute of Control Engineering, Beijing 100190, China)

Abstract; Aimed at the bottleneck of the non-uniform interface and protocol of spaceborne network caused by multiple bus standards, the

time-triggered static routing and event-triggered dynamical routing based on the SpaceWire bus protocol were combined to make control data and

payload data share the same network. The static routing mechanism was fully abided by the SpaceWire-D protocol to ensure deterministic data

delivery, in which the heuristic scheduling algorithm was adopted to realize the multi-slot schedule for the first time, and the time-slot was designed

by using the greatest common divisor to improve the throughput. And the dynamical routing mechanism can insure that the critical random event be

processed by allocating priority levels to random event and payload data preferentially when the transmission routes conflict with each other. In

addition, a simulation model for the network system was set up in OPNET to evaluate the proposed routing mechanism. Results show that the

throughput of the network is improved significantly during static routing time as compared with the existing scheduling algorithm, and different

transactions can be processed according to their priority during the dynamical routing time as expected.
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table 1 transmission delay
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Fig. 16  Simulation result of dynamical
routing transmission delay
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