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Reconfigurable Test Execution Machine for Embedded System
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ABSTRACT

When building a testing environment with a testing platform, the configuration of test executor and its interface should be built to
be appropriate for the system under test (SUT). That is, it is necessary to build the test executor and interface environment that can
properly handle the input and output signals of SUT. If the testing platform is not extendable, it should be modified significantly
whenever new SUTs and models are tested. It is a serious drawback that the test executor and interface configuration need to be
modified depending on testing targets. To overcome the drawback, this paper proposes TEM(test Execution Machine), which allows
for test executor to reconfigure its environment suitable to new SUTSs by modifying the configuration file. The proposed TEM is

verified through testing two real systems.
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Table 2. Resident Object information

Object name Function
Reporter Transmit the variable to CUI
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Table 3. Configurable Object information

Object name Function
Service Set the value for each variable
CAN_Writer Write the CAN message
CAN_Reader Read the CAN message
Voltage_IN Read the analog signal
Voltage_OUT Write the analog signal
Digital _IN Read the digital signal
Digital_ OUT Write the sigital signal
. SSB . Create CAN message frame.
(Structured Signal )
. Or analysis CAN message frame
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Table 4. Configuration Object Function structure

Function type Function
Gen Create of structure or memory allocation
Func Generate of signal
TERM Terminate of structure or memory allocation
Gen ¥4t 9 2BAES AT o oI AWRES
Az QA Gols Agste QB Y enAE

7 AgEE Rudels s e Fth uekA
AQxd FQele Y enAse FAE4 pud v
Fo Abgae sudel A4 ghat AET W

s
71%90) it o Az el 7 wiel @

AAg e meby FaHE vl geiin =9 da
W WEES 54 B9L FN AQAY Gen T4 B
ge et g

D CFG (Configuration) 7] 3}
@ CFGUe] A8 =4 An I=
@ NI 7}= =gtolH AR

Gen oA AlY WA Fhate e APx2d 3
o ARE AT FxAE z7|gske Aottt 7x2AY
z713te whzl AWz Fdo] ARE ool FxA
A4S g

npxlEo 2 NI 7}=¢ =glolwE AAd. o i
oo webd NIZF= ARG ool wet 54 ¥& +
L AZe A 2 9 s ddete AT

1E

L NI 7}=2 o]gdtt}, weta] A}EE NI F}=o

or ¥o rfr

N
-

442 o) wANA QYT NI =S g 2
AT ks enAES At o] wAE 4uY &

T HAR Wl Frolth o] BEoAME AAFoR 9§
=8 AsE AGsAY F88= 7lsel disiA FEE
et Wl g Fridoer ukEea Aol Hr o]
CUIZHE H2E A& 457 g5y A sgg A 213 A
H2EZL SREAY HEE FA 4 §7} E “H”PX A
e}t dE 59 Voltage OUTS 7 = o]

F71e] & WA Agd weitt opdR 1‘%} ﬁié @/‘é

sl Eesh BE Aae.

—{o
F
=

o

O =z A
@ CFG AA

TERM $rr+ 7 @Al AAA Fao] k. WA kA
Gen FrolA AdeEn] 3 9 Ve ARE A7) 9
A 5AEGE oM A vEdE A o H
VAR Gen $rollA AdEH] U] ARE AGY
9 FRAE AAZ,

71Ee] AXES S FASA G ANZE AT T
SBAES AE37] HA, Y LEAExxx)E A%



TS ol dilg skl ARgsHE xxx Gen, 3
I 2¥ = (thread) S $2317] 8 xxx_Pool, Efe]HE =
23517 93 xxx_Timer, %<& 42 558 1 Al&she

xxx_Func, dll #A|A] Al&3=
.

xxx_Term ¢4 55 A&

4) TEM T4 34 (TEM Configuration File)
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Table 5. Object information

Item Meaning
Name Unique object name
CFG_Path File path of configuration file
DLL_Path File path of dll file
GEN_Func Name of the generation function
TERM_Func Name of the terminate function
Processor_group Means the number of the processor

group to be that the object is included
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GEN Func-‘Jr TERM Funce DLL W&
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S =
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Table 6. Variable information

Ttem Meaning

Variable_ID Unique identification number for variable
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Variable ID= TEM WlfollA AR&¥ = W7E 744 =
g IDojth o]& EdjA 4 LBAEE Aol ALgdt
‘?i}\*e— zZk=t}. o]i= SymbolDB.csv 3ol &= AHH 9}
Y] A|AFo]oF dE‘r ©17]4 SymbolDB.csv 3d-& 7+ ¥
Foll g AR Aoro] e Fdolrt
Direction 33 W49 48 / &8 oq5FE YedEoh
H2E di4de ggoz A" 49 1, H2E ity &

Hed (A 200 G i

14

Al WA &<l Processor allocatione TEMelA &4 3}
£ FZoE Zéiﬂ' 71€5 o] Q) 7 FZojES Alxd
T3 HAla" aFow ?To}"i Aol gk AF-AQ A

¥}
B Ut Table 73 2}



250 HEMEIGS=2A/AZER0 R HIOIH S M3T M7=(2014. 7)

Table 7. Processor allocation information

Item Meaning

Core TEM'’s processor number

Define a group of processors that the
processor is assigned. However,
processor 0, you must belong to the
system group always
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Table 8. BLDC Motor Controller Input / Output

Part Signal Number
Analog 1
Input
CAN 1
Digital 1
Output
CAN 1
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Table 9. BLDC Motor Controller TEM Objects

TEM Object Number
Service 1
Digital _IN 1
CAN_Writer 1
CAN_Reader 1
SSB 2
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Fig. 3. Actual configuration of the BLDC motor controller test
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Table 10. Driver Door Module Input / Output

Part Signal Number
Digital 10
Input
Analog 1
Analog 3
Output
CAN 1
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Table 11. Driver Door Module TEM Objects 43 AE 23}
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Fig. 7. For example, the driver's window control test result data

LS A = AUtk A WA AT A2 e
T+ E Ao disiA TEMS NI 7=2 71 2w
o SHAE A FaA dste AIYY HAE AU E
TS F AAJTE o] F AFE s HsiA A s
o 2ZEFo| &} A&3sk= SSBY A
. SSBe] AL A

>
e
o
oy
4
Hy
_?L
N
o
IS}

2 o

du o

S
>
o

W o e
s & glth 2 welol = TEMe] A48

ach ®E A

ol
==

127

folr

o

o

o

lﬁr

(m

v
o ol
2 o ;(i 4
o g ® X
2o MU ofl m o et

L
X
z
=
o)
o
=)
B

)
N

[S}
o
w
3R
.
2
rot
4
N,
i
>
foi
Loy
o,
o
i
o
ot
2
l-o‘l
4
N
oX,

=)
rr tlo
)
BN
=
I o
Q 2L
n w
=
w
2
i
o
il
offt
:ol=t
o
i
>,

w ol A ATl A AARE Y= A2 E

2E AgYr|E Actstal ol& FdE3StE BLDC

MTA0l 7tsst UHICIE AA-> HAE &37| 253

i

El Ao

719k DDMoleh= A= b2 7le % &8s 7He v
E gl deid 47 HiE 34e st dAds F
‘]

A
A TET HAE ARV AP R AADEE AT

=2
=
:IOI:'
X
10
Og‘:“,
AN
=
%)
e
o
E
o

=

e g2E A 23 Hds 2
ZYdga BT AR 540 FlHAG

5 TR Al2E AAd e HAEE A AlxE
of Az 9 gL Fgrd £ glo JYE wHIs
A5 o= BEAA oyt BAREA 77 g oy
7y BE ko] daahgoel oA dAlste de 22 Afe
WHskE Ao offrh wgbA F5 Bie HAE gidS
T4 02 H2ES 34 FZ dig A77F asit

(1

(3]

(4]

5]

(7]

(8]

91

Reference

Ebert, Christof, and Capers Jones, “Embedded software:
Facts, figures, and future,” Computer 42.4, pp.42-52, 2009.
J. Y. Seo, A. Y. Sung, B. J. Choi, S. B. Kang, “Automating
Embedded software testing on an Emulated Target Board,”
Proc. of the Second International Workshop on Automation
of Software test, pp.9-9, August, 2007.

Youngsuk Jang, Gidae Yeo, Hyundong Lee, “Empirical Study
for Manual vs. Automated Test of Embedded Software,”
Journal of Korean Institute of Information Technology, Vol.30,
No.2, pp.343-345, 2003.

Daeyoung Lee, “Software test, the “march” toward at
higher,” Wisewires, 2007.

Sanggyun Hong, “Embedded SW test, the start of safety and
reliability,” National IT Industry Promotion Agency, 2008.
Edwards, Stephen H., “A framework for practical, automated
black? box testing of component?based software,” Software
Testing, Verification and Reliability, 11.2, pp.97-111, 2001.
Whittaker, James A., “What is software testing? And why
is it so hard?,” Software, IEEE 17.1, pp.70-79, 2000.
Compton, Katherine, and Scott Hauck, “Reconfigurable
computing: a survey of systems and software,” ACM
Computing Surveys (csuR), 34.2, pp.171-210, 2002.
Sermann, R., Schaffnit, J., Sinsel, S., “Hardware-in- the-loop
simulation for the design and testing of engine- control
systems,” Control Engineering Practice 7.5, pp.643-653,
December, 1999.



254 ZEMEIGS=2A/AZER0 R HOIH S M3T M7= (2014,

[10] AHN, Kyoung Kwan, DINH, Quang Truong, “Self-tuning
of quantitative feedback theory for force control of an
electro-hydraulic test machine,” Control Engineering Practice,
17, pp.1291-1306, June, 2009.

[11] Kiyun Jeong, Sehyun Kim, Raecheong Kang, Inbeom Yang,
“BLDC MCU Failure Mode Evaluation by HILS,” The
Korean Society of Automotive Engineers, pp.1438-1443 2011.

[12] Aksit, Mehmet, and Louis Marie Johannes Bergmans.
“Obstacles in object-oriented software development,” ACM
Sigplan Notices, 27.10, pp.341-358, 1992.

22
e-mail : kKim0012@ajou.ac.kr
20124 o}F-tieka A2} 8384}
20144 o}l st A3 87 (A4
20149 ~3 Al LGHA MCARIH- d4-4
ARk QulT = A 2E, H2Y

)

a7«
e-mail : khchung@ajou.ac.kr
1984 A7 ska A2 skak(Ekap
19833 m| = TlinoisF=H ol EECS(XAH)
1990 115 Purdueth s 717175123 813

(3h4h)

19919 ~1992d #uut=A] A4
1993 ~& Al oltdtal dabeshy we

Eob: HaFE T, VLSI A7, HErt]ol/dA3t A~ &

z 4 3
e-mail : khchoi@ajou.ac.kr
19761 Aeojstin S5t g sHshap

19799 =& 2%dE Enseeiht thsh

1

(M AH

19828 Zg~ Paul Sabatier e Ax
T (A}

19823 ~& A olFujgtul 7 e ¥t}



