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Design and Implementation of an Integrated Signal
and Information Processing Platform

LI Dian
(Southwest China Institute of Electronic Technology , Chengdu 610036, China)

Abstract: To solve the architecture problem of large—scale distributed heterogeneous real—time processing
system in integrated modular avionics (IMA ), an open system architecture based on serial RapidlO and
software middleware interconnection is proposed according to the analysis of Allied Standard Avionics Ar-
chitecture Council standards. An integrated signal and information processor is designed based on the archi-
tecture , which demonstrates that the real chip level interconnection, low latency, multi-node, extensible,
reconfigurable avionics integrated application platform is realized.

Key words : integrated modular avionics( IMA ) ; signal and information processor; system architecture ; ser-

ial RapidlO ;network topology

PR R i T a8 RGE MU E S B sy
BRI BB LS T S TEARGERIIRA
LRGN, B3R Z 6], LA BRES TS 2 6]
R o Ay g A ARSI LAY, B ALY A PCL
( Peripheral Component Interconnect) FlI VME ( Versa
Module Eurocard) B2k, X 26 B2 I AIE T R4 H.
HER N B L s B AR, BT R AT B
fias A H b 25 & (Integrated Modular Avionics,
IMA) R G R EEHTHEER 13X A H0) BE, TE 1 R T
b ARFR DUAE  RTEEE  RIEAE AT R A Dy TR

*  WTREHEI:2013-12-06; & [E H#A:2014-03-12
#%  JEHMESE : deanlee_great@ hotmail. com

HA AL 58 i 5 255 R AR G800 T e i
B2 S IMA RGEALIRRE ) R TIRE A%
ety S8 AN S R S 5 TGP 65 4 T AR A 2R
TNART IR 3] 33k B ER B AR B B BT R SCEEOR

1 RREREHFR

1.1 FEREHWEX
RRLEH RGN FEAHL R, BRI TH
WARG AN A Z SR, DS 535

Received date:2013-12-06 ;Revised date:2014-03-12
Corresponding author : deanlee_great@ hotmail. com

. 463 -



www. teleonline. cn

HLIREAR

2014 4F

BGRB8 T RGBT AN v, 4R
RO ALE e bRt KAEZR YA TR N,
PF5E AR GE R SR T B8, $2 10 R AR E L E T 444 1]
(ROCIR G R HESE LT RGET A LA 22 8] ) Gk
KFR . WREMIIR 2 — DRGSR, g Hh
S AN AT UL A S M R 4 22 ) Y G R
RAMR RS
1.2 ASSAC kR &5

R figp DR L AR BT S FRL T AR GE A B HE R TR
CAHLUEAT T A bR LA i RS 2 51 2
( Allied Standard Avionics Architecture Council,
ASAAC) , N 1997 AE ATt AR AT 25 HL -1k R 46
HRIBETE ., HAT ASAAC ARIfECL 28K T 5 i,
XLERR TR A A/ 4 i FH R RERL B Bl
PR AL R R E5F A5 T X IMA RGEHEAT THE,
BEAMA I E T 58 i v 1 R e B S 7 60T
ASAAC BrifEZER NG 1 R,

‘ ASAACHHESH) ‘

REMXABIEwH

FhEE
HagE
W 1L/
EE/ERE
-
R

| mrmemsme | =2

AR M 5 R

1 ASAAC bRkt €l
Fig. 1 ASAAC standard architecture

ASAAC HRIFEMAELE Bl GE 15 B 2% R 4TI
PUA T E T IMA Bl REEEITTR R

FEREAE 718, ASAAC E LT 6 Fhidi F Yy ek
(CFM) , 431 J2: 18 FH ki b BEA B ( DPM) |3 FH AR
AL FEIY (SPM) i ] R AL BRAEE (GPM) (H,
IRFEARBL R (PCM) | K25 5 N AL (MMM) 7l 44
2R TR (NSM)

TR IT T, ASAAC R JZ AL S5 48 4 3
RGN F )2 (Application Layer) (24E &
4 ]2 ( Operating System Layer ) FIE 52 152 ( Module
Support Layer) , 2 5 J2 Z [A] % H A5 45 1 #4752
., AR R S

P {5 B 255 T, ASAAC B0 A5 46—~ )
ZEALPRF- 5 b, T R AR A — R A0 B R A A 1
It Mg EIE” B — R, AR i LA

. 464 -

R, A3 BE B AEAS [F] Y CEM AR HR | ) £7F (1] 3
ot P SR A Y < R SE I AT ELHK

TEZRGETT 1, ASAAC X RGEHAT =R G
AR 5 )2 (Aireraft Layer) 45 5% X 382
(Integration Area) . %% )2 ( Resource Element) . fii
B RERE R E IR IR, TS &R
MEA IMA 0 RS, X EZENE D RE
PR RE S T BT 12 ] S W — > e i AR X
5, WRZRSZERGEEHTZEMNRIKE,
D R (PR AT i K =8
1.3 ASAAC #RAETER A | ia)

ASAAC FRifERLTEE LT —A IMA .0 R G,
HE— N EANAEPLE (Rack) , £ T B A BT
BRI TR T A A2 IR AR TR IR R G N K
B, XX ASAAC 48 W 25 1 RE £ 1 1 #l vy |9 22
SRR B 0 2 N {H BT B Ry 1A B L B 2 1 4
1, I A 200 ELAT A i 114) S s 2 AR AR AR %) sk 1] ) 0 e
PEo TEZE NGB RGP B X A G — M 2% 2
FYRIMER T I LA, W20 R 40 A X2 ), A —
ASHILZE PR HH e S i 3% A 2 HILAR Z )R
Sy L8 AT L% AR SCE B AL AR AR R 45
VTR SE B

2 SEFERMIL
2.1 EHRMERT

il I F ORI EOR  ra efs 5 515
HALBEHL (Integrated Signal and Information Proces-
sor, ISIP) WLZERH R WE S5, 5:)2 10 S ffif
HUARN AR R T 1 x5 SRIO g 8 G 2k R 47 5
I RN 1. 25 Gb/s, 383 W 45 BE 0 WU
RN, T BT AT & VITAdG frifE, HLZLAG
J RIS C B AN AT 2 B

mire [ 1 [2]3]4]5]6]7]8] 0910
AHEEHEHEEE
S EHEHEEEEE
& 2|2
vaNNuﬂ-%‘%%
S EIHEHEEEEEE
mnanzmngé

Pl 2 ISIP HLZR A Je RIS HR i 25 el
Fig.2 Layout and module configure of the ISIP rack



5 54 %

. AR T S5 B A B i 598

5 4 3

2.2 BRI

Shy S35 B TG O A A A T & SR FH ik
T g 3EE WL A9 RapidlO 345 b e Rk 51 1S1P
AR R, SR 208 AFE R G FIAE SR 2 |
DIRen )2 B A R R 2588 02 HE R G A
B REE 7R R — 19 s AN [R] 2 2 [a]
iF APL pREHE 1S E BoacHe, HZ &M nA 3

FioR,

2.3

RORBAERE
T e R
Il LL L
‘ RIOH 5 B % # 1 ‘
[ RIOHE [N |t | smms |

R || Em
\ MR ERE \
Wl RGBSR TR E
| 847 5 4 (VxWorks) || #1485 4 (BIOS)| RIO
[ wmexwspacs || EY
B
K3 ISIP B R A 1A

Fig. 3 ISIP software architecture

R IR 45 2530 8 4 o P 8 o 3 5
U 13, FLOK T AR a0 E] 4 B,

WA, HXUR

K4 imaE A R

Fig. 4 Virtual channel communication

M & R FMZ T
ISP HILAE A0 PN i 3 5 488 D) 24 R FH OUER Y () 93
FINEEHY , AR AN S AR B Ry 2y, 45T
RERHARAIL T 25 58 42k 37 1 ) B 15 B I, 29— 5%
0y PSR A B % A A R BT AT SR R A8 R IR A 1Y) 1E
RIS WA 5 iR,

gkl

FPGA |((FPGA||FPGA||FPGA
1 2 3 4
N
DSP1||DSP2||DSP3|[DSP4
40 41 42 43

[FPGA||FPGA|[FPGA| [FPGA|
1 2 3 4
DSP1| [DSP2| |DSP3| [DSP4,
48 49 50 51
sema\_—1_~7 /

DPMS5 || DPM3 DPM VSPML-S
101 104
I
d 254
0
103 102 | 106 105
NSM(E) NSM(E)
DSP1| |DSP2|(DSP3| |DSP4 DSP1| (DSP2| |DSP3| | DSP4

44 45 46 47 52 53 54 55
P13 L o F1S PtS 71

DPM6

DPM4

DPM2

FPGA||FPGA||FPGA|[FPGA
1 2 3 4

FPGA||FPGA |[FPGA|(FPGA
1 2 3 4

SPM2

SPM4

E5 ISIP MZ&4RTNAE

Fig. 5 Network topology of the ISIP

. 465 -



www. teleonline. cn AL IR A 2014 4F
3 AEHEEENRRERS T i HEh A A M e EH
R AR M e i3
3.1 REMARE RO TN i
ISIP &b 375 #2455 PowerPC , DSP il FP- ZL R A TIRE A
GA , + B I e i3 2 Rk A e 2 R R 1 7 I 2R AERR T sh S EH T Ak EH
WA, FEGEH O WO A JTAG 1 TR 7 AL R e 1EH
B, W R A I T Y A, B IR B an
T F2 ISIP EEMEIERNKLER
lg 6 FJ?ZRO Table 1 Test result of the ISIP performance
—— ok Wik
(mE
 mwwns o, —Jhcisa I 24445y ML 49
I USBYHE 4
A W4 SR 11/ (Gb/s) 160
Pe R &5 b FRBE 1/ MIPS 16 000
DSP{EL & BEE o " ”
. %%g%ﬁ)\ o KAl b HHHE 1/ MIPS 20 000
- ¥ L 555/ (Mb/s) 800
e DSP{h K 5%
FHas [ 28 A I I 9/ s /T 50
| B | 24 {82 s TS
E m B EHL E
PCHL2 PCHL3

6 ISIP P FR AR
Fig. 6 Test environment of the ISIP

3.2 REMRER
ISIP SE9aniE 7 Fiis .

i —
el

B T Jn T S 0D ¥

5

El 7 ISIP LY El
Fig.7 Practical picture of the ISIP

St 2 = N SR = I N SRR RS
515 QAL PR T2 BEAR bR UL 1, EEAERES
PRI 2,

=1 ISIP X ZEIhEEERMIKER
Table 1 Test result of the ISIP function

e PSR S
ES Rl IEH
R YLK R e B

. 466 -

3.3 MWIKERSTH

ey e AP i, 1STP B A TSR I
IR R T S ARG R0 B 5 Ak BRI R
A SIS T NIRRT S SC DI RE , £ PR RE S
5, RWIZ AL 2 ASAAC FRfEXT2H & HLAL Y

4 HRIE

XHEESCRRL 11 ] A BT 5 S A B AR 5, 25 51k
5 5 1R BAC B R PR RE 4y, ] DA% B
SRPEATRECE B ROBCE, SE T B RS R
P, BAT RAERE R vE o SR LR IRIE R |
([ 252 N2 K SN 7N B ¢ 9 S o 9 e
BRI LR B RGN CHEROR . RS 6T
AL BRI A% AL BEAS T 00 XA RGBT,
IR BT R B TAE

S

[1] Fuller S. Rapidl0 it AR ARG EE[M]. TH, K&
5,78, dbat i 7 Toll iR, 2006.
Fuller S. RapidlO The Embedded System Interconnect
[M]. Translated by WANG Yong, LIN Yue —wei. Bei-
jing : Publishing House of Electronics Industry, 2006.
(in Chinese)

[2] BRSNS RGO B 2R B 4R U 28 L 145
LI, HIREEAR 2009, 49(4) :98-102.

CHEN Ying. The integrated modular avionics eletronic ar-



554 % 25 A

'ﬁfAnj? Iﬁ{nl ﬂ\}i F

A 454 1

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

chitecture from complex system views[ J]. Telecommunica-
tion Engineering, 2009, 49(4) : 98-102. (in Chinese)
STANAG 4626 Part 1,
tectures part 1— architecture[ S].
STANAG 4626 Part 2, Modular and open avionics archi-
tectures part 2— software[ S].
STANAG 4626 Part 3, Modular and open avionics archi-
tectures part 3— common function modules[ S].
STANAG 4626 Part 4, Modular and open avionics archi-
tectures part 4— packaging[ S].
STANAG 4626 Part 5, Modular and open avionics archi-
tectures part 5— networks and communication[ S].
RIGER, K FE. LA BT 25 o T R GEbn e 2
Lo JEREBA[T]. A LT HAR 2010, 41(4) :17-22.
ZHU Xiao-fei, HUANG Yong—kui.
standard for integrated modular avionics [ J].
Technology, 2010, 41(4) : 17-22. (in Chinese)

FAF IR, ASAAC PR IEIR R ARV [ 1], HIREER,
2008, 48(12) :98-102.
JIANG Chun-giang. Review of ASAAC standard system
architecture[ J |. Telecommunication Engineering, 2008,
48(12) : 98-102. (in Chinese)

WRg, EARR. NEIRAGWAEES IMA K RNE

B K HAIT]. HLIREAR 2010, 50(2) :106-110.

Modular and open avionics archi-

Analysis and view of

Avionics

[11]

CHEN Ying, WANG Chun-rong. Experience and les-
sons of foreign countries in integrated modular avionics
from complex system views[ J]. Telecommunication En-
gineering, 2010, 50(2) . 106-110. (in Chinese)
BT R, R L AR T SRIO BRI B TE
SHEPAGR LB W EHAR,2012, 45(5) <101
-103, 106.

LI Shao-long, GAO Jun, LOU Jing-yi,
mentation of digital signal processing system based on
SRIO bus [ J].
(5):101-103,

et al. Imple-

Communications Technology, 2012, 45
106. (in Chinese)

fEEE N

nology in 2007.

.
g

F B(1983—), 55, )14 A, 2007
AE TR TR R A AR i, B T

S ow b R, EEBIOT A BT A T
S R EERER A RS TR,

LI Dian was born in Mianyang, Sichuan
in 1983. He received the M. S. de-

gree from Guilin University of Electronic Tech-

\ Province,

He is now an engineer. His research concerns

avionics integration, digital signal processing, high performance

embedded system and software engineering.

Email ; deanlee_great@ hotmail. com

- 467 -





