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Performance evaluation method for dual-route unit

based on SpaceWire bus
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Abstract: The performance evaluation system of SpaceWire bus based on dual-route unit was studied. The definition of dual-route unit was

given and the computation method of data transmission time and resource consumption of the route system based on dual-route unit was derived

during the study. The performance evaluation system of multi-route topological system based on dual-route unit was derived; the simulation platform

of dual-route unit system was built by using the Monte-Carlo method, and the performances of route unit with different interface configurations were

simulated. Study results show that the performance of SpaceWire bus can be evaluated through using the transmission time and resource

consumption indexes based on dual-route units, and also that an aimed configuration exists such that the system performance can be optimized to the

best when different interface configurations are considered.

Key words: SpaceWire; double-router cell; group adaptive routing; performance evaluation

SpaceWire J& KX %5 J&) ( European Space
Agency, ESA) 5 [ Prog AR AU 2 5] il 2 I A W
AR AR — 1 B o B s T
HLAT R AT B RS RSO AR s, I HLAR A
T MG — I R A s B AL BT R
FEEATE G B ER AT BT A, © 2 s N
FEAEPRZ AL, 40 18 Gaia 7 RS
Hr, SpaceWire 1y 7 H O 2 A% B AT R 3 T 4K
P sk A ] RO AR T AU B
PORHLBEIT s Swift TR o y SPLRERIIBS T T
16 7% SpaceWire i HAs B Kidi 5 TR A% i
FEIUARN T EG A ER oTh

SpaceWire H # i LK , /5 — I ik X pil
P, 2 TSV EA BRI, E24

«  YgFS HER2015 -08 - 13

U 3 A OnF kA B AT SE 5
Q%] SR A S 30 Ty A 5 5 % 38 15 ) 45 ik
PELE R S B B ML A 5T . e rh HIE T T
SpaceWire A4 S JERl Y N2, T2 = 05 T 2 Xof
SERPERER AL, JU IR T B R ML A SE . SC
HRL7 I X} SpaceWire [t 2k % HH i 1) i B 5 5T 3R &
PEATERHE , 5L T BOIRAS B  , Blss T I
MBS RCR ;s SR JBFFE T SpaceWire M 45
F (18 e ST ISP R 18 A P i 81 i A% i A8 P, $i
H T —Fh I T SpaceWire ZH [ H1 45 i 1 ) 465 EE 44
T SCERL10] XA E N H T 5T W
SpaceWire J HH (1) 4E I £} sl 47 1 58 & 43 A F bt
Fo SR LEHIF I 35 RN SR 1) I Fh F D2t )
HCPEREIEM IR R A TARSE o

EETA : h [ER} =B g v 55 R T W% g5 H (XDA04060300)
YEE A EB I (1989—) , %, ) PUEEMON , D BRAF 5 51, [+, E-mail : yanmengting0101 @ 163. com



o1 4]

=185 45 : SpaceWire BL2k Y XU Hh HAOTIEREIEAN I 74 - 87

1 SpaceWire B i& L & 28 & LI

SpaceWire % #i Hi Z fifF 5 i 11 B0 Y
AT, WA 1 s . Hor, g i ae AR 48 4%
i JE PSRN P AU K B AR
SIS EFSEEEAY € oD IR LS LA €IS
HeALhy SpaceWire B ISLAF 5 J2 FIF 145 )2 € LY
DS (data strobe ) {5 & FU s 74545 2, B0 AT
S REARATE 5 B Hy BT S B 1 B A i ) i el
HH BTG A — 42 VA — 1> Gt e R 8 , i e
BT I Hh P AR A O AME I o Y B BRI
FEE A, BEBCEEE AL ALk U EE £ H bR
HE, 43T H 2% o R R A B A, SR I
ATER L . b A% R 1 DB B o
DASEFN NS AL FL I 2H 100, o AN [R] (4 3 Fh 45 4
JITHE Bl 1) A2 i Bsf (1) R B8 A7 % W 2 A AR R 2200
WA L EAISE SpaceWire SR 1) [ 15 WA 2H 1 Hi
(group adaptive routing) HLiHIAITEREPEM AR R o

—{ @iEERo aws o H>
8 fawm] i |Caw
*§ : Paklae 2 *§

—>{ s g3 >

Kl 1 SpaceWire j /#4514 1&]
Fig. 1 Structure chart of SpaceWire

FE A 4L i UL AE SpaceWire BRSUER
#E(ECSS-E -40 — 12A) i th iy, HARAR 0 « it i
il e BEAS A BRI AL R A 1 R/ B 3 e A
B b A5, IR R R TR RE . 1 2 Rl
XUt AT I R 2L i R AL A s 1A B
H1 BT % Hh e A /N R Z AR LG, T A R B
IR AN B T FRIC, b SR AR T R
x 7 i 1 E B RO, 7 TRE TR b+ o D E
TEAH, R it BT B D8 2 IR 5 In L
it B AR B E H AT 8L Out 3, — B el L]
SO0 A Rl (CAaE B 3) Sy i 4 In_L

Inl 1 Out 1

n2 || 2 Out2_
n3 [|] A 3 B G
Ink | x Outk

P2 O R 3 AR 2 s R

Fig.2  Sketch of double-router group adaptive routing
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Fig.3  Simulation flow of double-router cell
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Tab.1 Parameters of 5 typical route topological systems

R, R,

M5 a b ¢ k d o«
1 12 4 8 3 1 2 (3:1) (3:2)
2 12 3 8 4 2 2 (4:2) (4:2)
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4 9 3 6 3 1 2 (3:1) (3:2)
5 15 5 12 3 2 2 (3:1) (3:2)
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Tab.2 Performance of 5 typical route topological systems
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Tab.3  Configuration parameters of two cases
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