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Reusable Modeling of Diagnosis Functions for Embedded Systems
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NORIKO MATSUMOTO! and NORIHIKO Y OSHIDAt

This paper presents a technique to embed diagnosis functions in model-based design. The
technique enables designers to embed such functions at early design stages before separation
of hardware and software implementations and derivation of several variations. First, we de-
velop some simple monitoring functions suitable for both HW and SW based on JTAG. Then,
to identify faulty components in a complex embedded system where a fault in a component
affects others, we employ a method proposed by Kutsuma et al., which is based on “model-
based diagnosis” studied in Artificial Intelligence. This paper uses MATLAB/Simulink as a
modeling framework, and employs Aspects, which is studied in Programming Methodorogies,
for diagnosis description to promote reuse of diagnosis function models.
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Fig.2 Store Input/Output (TMS=0, rise TCK)
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Fig.9 Outline of aspect description
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<aspect name="CommonBlockAdd-aspect >
<pointcut name="pointcut1”>
systemname="Wave”
</pointcut>
<advice name="advicel” Type="add-block”>

Block {
BlockType SubSystem
Name  “DCC"
}
</advice>
</aspect>

10 7 A7 Lo
Fig.10 Example of aspect
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4

11 7 A ME7/V:Wave.mdl
Fig.11 Test model:Wave.mdl

Na Co L T5. Co OIEREIL, 2 DOIERLHE D, ¢ %
MELTAd 230 ThD. £/, A%
THOBECTHIRMAT 71301 &L, I alb—
T a % 0.0 15 6.0 ETITD.

Z ® Wave.mdl |ZxF LT, ZWipE & flAiAt, =
VIR—F 2 b CL v R—x2 bk Cy DAHIIOH
BEKar R R—x hOAHNORERHBZITH Z
LT, BEOFKER->TWH I R—x M RE
T 5.

PBWHERE A LA AT T L E LC Wave DCC_IT
AGmdl ZER L, B 12 DX 92 R -7, SRR
TERVDBWHEREDOIMIARIZ L > TEMES TN S,

K mR— SO NI IER EE oW
L LT, LFTOEEEZHND.

Ci:ABa —1<a<1 220 ER. CHIKELE2)
Ci:HiAAb —2<b< 2720 XIEH. CHIKEEUE 2)
Co: AR b —2<b< 2720 XIER. CHIKEEUE 2)
Ca:ABc —1<c<172BITIES. CHWrIYE 2)
Co:tihd -3<d<37bITEd. (HWHLE2)

PIal—va VR T o ST (LT, B
I & FESY) 0.0, 1.0, 2.0, 3.0, 4.0, 5.0 T2z
179, £, R1OX OB T —2HAEIET, B
TEDDERFET D.

52 EBR#R

PO RIIR 2 DL O I oTz.

63



2013

ESS2013
2013/10/17

Embedded Systems Symposium 2013
Snetiew2
AV
Sine Vave2
nzWave |
e T 20154 VNN SN
0 Pz twoe § ws :> A4 S2.0u1
Cocke Tuice Cermpenent? coda | |} AaComponent i) : Sccps
. . Pnesesessssssnsnsnnns Sessssssssssssssssssesssststassssantanansanannanannas <
' _%H—'hwu/mwu :
: :H e
: outs/ Oumputs P{ITAC Sands
P ITAG Sands bt | Astracted TG 02
Rostrscted T 4G 01
: ¥ [ Oismazs fndis
: Y I MA o a0y Puts :
EE] 2 AU A BT P convol. Samd vh i
: Clock R Pt
3 W OGO PENT l-bmo 002
Ceatroiler P Convat_Sand 'l mm <0 i
) P 2 01 —Dg DMGNOSIS SPENTY
4 % £ol A 4
imocrt_fin Y3 ut
v 2
iroart ot
_g 5]
- r OO0
: e :
K 12 E5/1:Wave_ DCC_JTAG.mdl
Fig. 12 Model:Wave_ DCC_JTAG.mdl
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Table 1 The details of causing errors W, Hhd NERERLO LIRS TOBIETED, HW
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