5 AT 5 A Moat it 2 it KR o IR Vol. 47 No. 4
2015 4 8 J Journal of Nanjing University of Aeronautics & Astronautics Aug. 2015

DOI:10. 16356/j. 1005-2615. 2015. 04. 005

ET AADLHWESERUMZTEFEFAESTSER

IERT FHE R B EFF
(L. oo R A ACE AL F 8 b2 e 2300300,
2. oI R 2 R0 T 300300)

FEE 42T A 4B B A3 8 09 22 A4 L 42 5 & F (Integtated modular avionics, IMA) % % &4 i 42 9 & 19 4 ,

5T IMA 2ARME&FTRIZRELGEAE BREUBREAFTHFR,FAIEHASBLAENERETTR, £

s ek B LR T M 5L %3135 F (Architecture analysis and design language, AADL) , % 52 4] ¥ 4 18 13 7 3t
FHEE FHFEANL R 0EE SR AENRE RIET X P BE AR T AR %,

KB GO EPMME ST B HEBREREMN \#fr 5i&itiEE

hESES: V556.7 XEkFRIZAD: A XEHS:1005-2615(2015)03-0497-11

Analysis and Modeling of Communication Schedule for
Integrated Modular Avionics Based on AADL

Sun Yigang', Li Hao', Zhao Zhen', Fan Zhiyong*
(1. College of Aerospace Automation, Civil Aviation University of China, Tianjin, 300300, China;
2. Engineering Training Center, Civil Aviation University of China, Tianjin, 300300, China)

Abstract: Aiming at the communication schedule problem of integrated modular avionics(IMA) with its
final configuration, the generation, characteristics, and representation of communication schedule flows
are analyzed, and an instance is given to show the implementation process of communication schedule.
Based on the architecture analysis and design language (AADL), a model for communication flows is
built for the previous instance. Finally, the model is instantiated, and a check-port connection consisten-
cy report is obtained for consistency verification of modeling communication flows. Simulation result il-
lustrates the feasibility and validation of the communication flow model.
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ule_B. impl;—#iHk B Ay 2280

memory_A : memory ModuleA_memo-
ry. impl; —#iH A #9773

memory_B : memory ModuleB_memo-
ry. impl; —— R B 1 A7 52 3

communication_channel : abstract commu-

nication_channel. impl;

connections sty 1 5 ¥ 11 2 [B] A B

cAlpl : port process_Al. Alpl — com-
munication_channel. Alpl;

cBlp2 : port communication_ channel.
Blp2 — process_Bl. Blp2;

cA2pl : port process_A2. A2pl — com-
munication_channel. A2pl;

cAlp2 : port communication_channel.
Alp2 — process_Al. Alp2;

cA3pl : port communication_channel.
A3pl — process_A3. A3pl;

cA3p2 : port communication_channel.

A3p2 — process_A3. A3p2;

cA2p2 . port process_A2. A2p2 — com-

munication_channel. A2p2;
cB1p3 :

munication_channel. Blp3;

port process_Bl. Bl1p3 — com-

Blp4 . port communication _ channel.
Blp4 — process_Bl. Blp4;

Blpl . port process_Bl. Blpl — com-
munication_channel. Blpl;

B2p2 : port communication _ channel.
B2p2 — process_B2. B2p2;

B2pl . port process_B2. B2pl — com-
munication_channel. B2p1;
IMA # 5 w E F 5 4b B
R gpE RS NAF R SR E T3R8 IMA Bk
H R 8] 23 DX 5 8] 43 X4 5 B

Actual_Processor_Binding = (reference
(IMA _Module_A. avionics_ partition_Al)) ap-

plies to process_Alj;

properties

Actual_Processor_Binding = (reference
(IMA _Module_A. avionics _partition_A2)) ap-
plies to process_AZ2;

Actual_Processor_Binding = (reference
(IMA _Module_A. avionics_ partition_A3)) ap-
plies to process_A3;

Actual_Processor_Binding = (reference
(IMA_Module_B. avionics_partition_B1)) applies
to process_Bl;

Actual_Processor_Binding = (reference
(IMA_Module_B. avionics_partition_B2)) applies
to process_BZ;

Actual_Memory_Binding = (reference
(memory_A. memory_Al)) applies to process_
Al;

Actual _Memory_Binding = (reference
(memory_A. memory_A2)) applies to process_
A2;

Actual_Memory_Binding = (reference
(memory_A. memory_A3)) applies to process_
A3;

Actual _Memory_Binding = (reference
(memory_B. memory_B1)) applies to process_
Bl1;

Actual_Memory_Binding = (reference
(memory_B. memory_B2)) applies to process_
B2;

end IMA_system. impl;
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Tab.5 Modeling information for IMA platform network

e 2 f &

PERESR B

e A,

B L [ FE 4L =12 ms,

X AL, A2, A3;

VR - Al—> A2— A3 (Jie it ] 48 5

S EE R A BT Al=2, A2=2, A3=2;
JESETT . Alpl(QP), A2pl(SP), A2p2(QP);
HER# 11 . Alp2(SP), A3p1(QP), A3p2(QP);

WCSL(Alpl) =2;
WCHL(B1p2)=1;
WCT(Alpl.Blp2)=2;
WCSL(A1p2)=1;
WCSL(A2p) =2 ;
WCSL(A2p2)=2 ;
WCSL(A3p2)=1;

Queue Size(Alpl, A2p2, A3pl, A3p2)=1, Timeout(Alpl, A2p2, A3pl, A3p2)=2 ms,
Queue processing protocol(Alpl, A2p2, A3pl, A3p2)=FIFO; Timeout(Alp2, A2pl)=2 ms.,

B B,

ML B ] AE 4L =12 ms,

44X :BL, B2;

PH R T B1>B2 (I (A8 )

43 X 43 e i B (B BT . Bl =4, B2=3;

P11 . Blpl (QP), Blp3(QP), B2pl(QP);
H¥ru 1 . B1p2(QP) . Blpd(QP), B2p2(QP);

Queue Size(Blpl, Blp2, Blp3, Blp4) =2, Timeout (Blpl, Blp2, Blp3, Blp4) =4 ms,
Queue processing protocol(Blpl, Blp2, Blp3, Blp4) =FIFO;

WCSL(Blpl) =4;
WCSL(B2p2) =4;
WCSL(Blpd) =2;
WCSL(B2pl) =2;
WCSL(B1p3) =2;
WCSL(A3pD) =1;
WCHL(B1p3)=2;
WCHL(A3pl) =2;
WCT(Blp3,A3pl)=1.

Queue Size (B2pl, B2p2) =1, Timeout (Blpl, Blp2) =3 ms, Queue processing protocol

(Blpl, Blp2)=FIFO,
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memory _A
IMA _ communication _sched
ule ::ModuleA _memory impl

%Al

memory _ Al
i IMA _communication
schedule ::A1_memory

IMA Module _A IMA _communication _schedule ::IMA _Module _A.impl

- - memory _
| 1 i Commicsin i || | N ommynication
P! = e i ok scfledule ::A2_memory
_L 4 dule :partition _A3.impl 1

r by
I Avionics _partition _ A2
IMA _communication _sche

Avionics _partition _ Al !
1

4 dule ::partition _ A2.impl
1

' i
1
1 IMA commumcatlon _sche |
1
!
)

I memory _ A3

} (A _communication _
\ \ \ ‘ !:Illedule ::A3_memory

\ \ /
\ N
proc‘s _A 1

IMA _ communigation _gschedule ::pr
oces: Al iripl

process_ B2 \ A3p1
IMA _ communication _schedule ::pr \ > ead 1mp thread _A |
ocess _B2 impl \ \ 1mpl H
/77" Thread _B2p1 ! \ | N | T
} Thread_imp::thread B l Threa _A3p2
2p1 impl \ 'l’read p::thread A3 ’
__________________ \ p2 impl U
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odule_ B IMA _commygication _schedule :IMA _Module _B.impl — ~ IMA _communication _sched
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—

memory _B1
IMA_ communication _
schedule ::B 1_memory

Avionics _partition _B2
IMA _ communication sche: i IMA _communication _sche }
dule spartition BLimpl | i dulepartition B2impl | _F-===----mfeomooeooooo \
=7 -7

memory _B2
IMA _ communication _
schedule ::B2_memory

6 IMA &5 B i AADL [EJE Ak e 1
Fig. 6 AADL graphical model of IMA communication schedule
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Tab. 6 Check port connection consistency report

connection

source

destination

(process_Al

process_Bl1.

(process_A2.
process_Al.
(process_A2.
process_A3.
(process_Bl.
process_B2.
(process_BI1.
process_A3.

(process_B2.

process_Bl1.

. thread_Alpl. Alpl—
thread_Blp2. B1p2)

thread_A2pl. A2pl—
thread_Alp2. Alp2)
thread_A2p2. A2p2—
thread_A3p2. A3p2)
thread_Blpl. Blpl—
thread_B2p2. B2p2)
thread_B1p3. Blp3—
thread_A3pl. A3pl)

thread_B2pl. B2pl—
thread_Blp4. Blp4)

thread_Alpl. Alpl

thread_A2pl. A2pl

thread_A2p2. A2p2

thread_Blpl. Blpl

thread_Blp3. Blp3

thread_B2pl. B2pl

thread_Blp2.

thread_Alp2.

thread_A3p2.

thread_B2p2.

thread_A3pl.

thread_Blp4.

Blp?2

Alp2

A3p2

B2p2

A3pl

Blp4

source destination source destination source destination
Data_Size Data_Size Output_Rate Input_Rate Base_Type Base_Type

20 20 1.0.. 1.0 PerDispatch 1.0.. 1.0 PerDispatch integer integer

30 30 1.0.. 1.0 PerDispatch 1.0.. 1.0 PerDispatch integer integer

20 20 1.0.. 1.0 PerDispatch 1.0.. 1.0 PerDispatch integer integer

20 20 1.0.. 1.0 PerDispatch 1.0.. 1.0 PerDispatch integer integer

20 20 1.0..1.1 PerDispatch 1.0.. 1.1 PerDispatch integer integer

20 20 1.0..1. 2 PerDispatch 1.0.. 1. 2 PerDispatch integer integer

R Ak B AN IE 2 “process” B “ thread " 4]
A v i o 114 Ry i 11 B0 H AR g 11, HC 3 11 A0 )
£ Source_Data_Size, Input_Rate/Output_Rate,
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3 SRR v 1 % 4 — BRI 45 ie . TR R
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