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Abstract

In this paper present the real-time system parallel testing techniques for weapon systems error verification. Previously
field testing equipment in the military field was using the sequential testing method to maintain. This method could not
check the error verification of interference. For this reason, in this paper propose the real-time system parallel testing
techniques using an embedded module instead of the sequential testing techniques which is used in the weapon system
error verification. Using the embedded module mounted switching control card conduct the parallel testing and then send
the result to the PC. This method is possible to increase the reliability in the weapon system error verification.

Keywords: S 745, HaAAA, A d40], 435 7H4

I.AM B & A&y A Ee AT 22 A = ol
o ZeAsg BA0] Fase WAL vl

¢F 2 = Zoks A a7lss Holztel wet B ErdAe 3 RopillA AREEE obdAEA
ANzAT e FoAol AXN HHEA A~ (Parallel Hlo| gk WHEAIE 7S AR oA ]
Processing System)7- @] o]{78} H a1 gt} o] u}p = F1AAY A 7S AT 9E uw opHdA
o AR Rl E A ATel MARPE B ASSH ARNE Beth JlEe AgHE wAe
@ AToh B oltolAn Atk 55 A BE B wAH ADIEE A8 %, shhel Bazit
ofol M= EHlo] ThE b NS E FAlo HEE A Fr . A S w2 F HAAE TR U H
dote Alzglow WaEm uk WAL Alzgle] 238 Fds A Agsiad’. 71Ed &
A3 skslA] A8l (Hanwha Systems), 75 thstal # ]ﬂj]ﬂl% Cjﬂ% =v }\]‘%E\H?:%% s E:Kj@@%
A}-&-8F 3 (Electronics Engineering, Kyungpook National TRY ¥ AdAs sk, Aol TR &
University) EANRAE Fdse B S Bk oY d BAE A
*“ Corresponding Author (E-mail : dj0227 kim@hanwha.com) ga7ko] ol 297l ¥ EAl ol UB gy
Received ; August 23, 2016 Revised ; November 8 2016 7 As Z_VS Oﬂ EH?:S} Huo 7&%:2‘3} 2 o) E‘Xﬂﬂ' 9

Accepted ; November 9, 2016

(1718)



2016 118 X33 =&KX HM53& HMi1z 131
Journal of The Institute of Electronics and Information Engineers Vol.53, NO.11, November 2016

et ol e EAAE ARa] fla s Haag
Faali= Aol ol BAIE FAlo WHER AFs= P M N @
HE Ald7IHS oRdAI g ol Agskitt WEAY T Te gy oW
4 R\ Ngz2JNE

e AgaE Ae FES ¥ £ AL T Y el =
AT el Uid FEE AT g vk HEAY | | *,_»t" ‘m\;_:f__m;;'
7IMe dE EW AIFUE AT T3S o AL - s )| J | ,
5= YEEZ do] ENAAL EAd Fasit} o] o swa
Al Sl e A7 dgHol AdhrTE B |
AEESJo] Fivks FAste] B dopl A Al A Fig. 1. Weapon System Maintenance Procedure.
&8 ol

B =R gadag /He Aesy] 94 = 29AAA Ao AR, AZEY ] Tor FAHT 7t
goli= 2913 Ao} 7} =(Switching Control Card, SCC) TAEe qFe ve 2o
o Qult= RES o881, ATEY o= B A NGEAI )= F71AA b Al 2A o] Mz &
29 EB}Qle APISHRE AA7F A2EL #Had AS el g o] 25 AlFgste S FPith
At} B =5 A F 4FoR FAH gt AS71= F71AAE A7 s 2ad A3E
2 E AEAT L Al2E 2 FARF 2 jed] T rEolFay, FIIAANA HeE AEE F4sta
A At 3FelAE 7 &4 L Al=He AR wA8h7] Sl ARg-HT
2 A% W A3E Holw, nixute g 43 AR 291378 A = AL Aol s AR '
& et of Waste] ALgEE Aol A9YPAE 297

AoIFF=(SCO), AP 2= 7H=(CSC), TAEIEH o
o= = 27t=(DIC) To.% TA A

1. OFHAIH EH| g2 o] AZ7I(42)%t
€

S ) ofHo A oA A AAGEE Aoksy A AR AZEo s &AL GUIE Algshs 8=
g 2= 9l 758 AEay] 93 AdAn gl o4 233, AZV(FAa2)E Aojshe garZ2 i 7t
A 2 FAAE AHE @ A APzRageR 74
09N BAE gl A9z 45w ek QBT

Aoz Aud 2 AuAGS AAste] HojAu] of == oA o] 3L 129k 2t

¢

Agu), P E FReD, 74w g AgPE
2915} o] el B Rohgule 7R Bit
de FAstel AL RYRT

= =
H &= Foldulel ] 2 B F7]

Ji6

B B
9 DRI 13

3 A7E oA —
_ - - - _ [T\ S )
e olgaled ARey, B9 Husl=s A pe— i
3 5 QA wvh ZAuE opdgulel A Aeld B LR W{ 5
! eHn e L
o RItEE AL, AAE R EE Fold Yztz 24
— - NEAZEY 0 Y
UE 7les "AskL Sk (e8plasEe 1)
&A= o AL Nz 3 12 #4715
SPAAE YT Faol uleh 24 BlaaY NPY S
o, ol A, 98 AP e 5 ok 2 25378
=R AE H23d Al E V|Fo s Asl
o S A L 2”2 opiNEEH 74
ok Al & AFH] = Al & RHH v ol & L -0 . . . ) .
AR ARHREA, Aels, 7ITE 52 Fig. 2. Field Test Equipment Configurations.

(1719)



132

)

ol
Njo

e

84
i
=

Ay

5l

o)

54

[

U=z 3= A3

I3

Molt}, dlE o] AY=E Ay E=

FAARE WE
1719 ool

ko)

9]

pud

ek

Aol
Aol T2

A

=
-

44 4

o] o

s

-

A5l

N

Pyl
=

Aol qlell A

R Eds

o g

L=

o

ac =3

YES
YES

Za#e] 717 Divided by

hva

Check Out
Ac =d

Zero, Arithmetic Overflow, Buffer under/overflow,
Dead Code/Data %+ Incomplete code

g1 AsstE =R

q_[ﬁl]
s E

i

9
o

j=}

deow e

141 rob
€l

o

& o
Al 2~

L

L

=
=

EH
=

LA flol A
]_

o

Eitopl A 4 ol A}

3}
o}

g 7

|

=

G
=

7R 2

1)

o

, 1A, EAG 7 el o

I

dl
7Iolth. HEE FAo LA

2]

E
“

(1) HEz2| Y (Petri Net) 2

|

ols} o] t}
§5

E

Defect
=

N

HEZ Y& A

NO

5

w=
of
K
Nlo
e
nE
of
of

TH

i

<

o}J
ol

ﬂmo

[

—_

K

o))

RN

=

tH
o2 2757] o

[

o= T4

| (Checkpointing) 7|
A

o

3|

Check In
=

—

(0]
o

o

Legend

isl.

o Al=g) Qb4 stel] 710

o)
b

®

PN
T

0

e
ojp

X
tol A

M3E

o

(3)
Bl A%

0]
ol

Fig. 4. Static Analysis Coding Process.

71 4§l

Transition Input condition state
Place & Transition Connection
Particular case represented by action

Place status value

Place
Token
Arc
Transition

Pl

O

|

o

o}J
HH

ozl

X
=)
]

0
A

HEZ| 44 Mo

I 3.

ofpy

)

Fig. 3.

Petri Net Definition.

I QF7F Aol Hw Al=d]

)

"

e

=

=

(4) wER2 2ZEY0]
A4 e PCARS FAmolS thae] CPU

(1720)

=

=

ZESo]

itk 1 S A AR &

(2) & &AM (Static Analysis) 7|t



Hof7|A

201649 118 MAES3 ==X HM53d H11E 133
Journal of The Institute of Electronics and Information Engineers Vol.53, NO.11, November 2016

Memory A |

Processor A

T

s
aplE| R
Memory

Processor B

Memory B

Hoi71B

a8l s MI3xEelg 7|y

Y

Fig. 5. Checkpointing Technigque.

e HEZE2AN S Aledth ey dE e
7

2 Aol E A4
oPU L 7R} o
/\]}\Eﬂgq Hl:_Q- JJ\:HG]—

_4

19 We A4 Suishe Ae

ol&dhz AZEY S Jdelof

o] &3l= Aolg 3 o];}ﬁﬂ

o & 5o 71E9 4 AFAA MNAARL7] T30l A
=7 2do] By ¥ eANE AdEE 4ad 72
2 MDAt A, ol e ol
FRE Ao delA el AErlzte] @ol AQHE
LA AT A HEol A AFAA WA
Q7] FERE B T AAAY s7|8E st F
et 2zEoA o WA gosn Foizl ARt
& WEola, WEERAN As8 448 A ol
sto] s FAIZIA QUth
ne [ N %
LK
| e A ulf
et | e
N2 [ Lleor ) | ¥
)
LK
AL
| | N[ masm |
JHHIHEII | et
N~/ \ J
<HIHA77 <HEHAR7

a2l 6 A MEMA "B 2ZELo 7=
Fig. 6. Surface Combat System Parallel Processing Software

Architecture.

3. NAY RTA U R

(1) A2E dA 27AE

2 gt AN A2ES olgstel 2A7)
W U S HOR A8 0RE Agse] s

(1721)

AR, AletE A ~=S [EEE 802.3 oltﬁi QNE]FH o] 2
A stofof et o] el =apA] Al A o] A *F‘lo}ﬂ
PCIF}I=E ©]-8-3F SCSI(Small Computer System Interface)
v Azl do] Aoko gz AT Aofol AL AN
ok AlRFE A 2ELE ol QIEFH o] 25 AREste] T
& el Ao)dA 2 AS7] Aojrt 7hsska 9
2] A7t 7hsateiof gt

=4, AbE A 2FlE AARRE A" o] §ste]
Al dstofop ghrt 7]Ee] b
Aol = Aoyt 7 ek N, ARk
Hulo] 22 Aoj7} 7hsate]of gt

AR, AQHE A|2=Hle] Blide SYHoR F3y
W SMEHE = 5 dojof stk opdAIRENIE AL
43} Ethernet, UART, IZCE’q T oY 44s
gt ojwf A= %7} < "= &

=
rir
>
)
)
-0,
ro, _m_

(2) MotEl AAE THe

7129 AR xR ZHSFE e A" PC to
SCSIZF=E 3ste] 2934 AE Aokt PCI
to SCSIZH= PLX PCI9054%-S A&-3lo] 32Bit Datagt
Address& 7AW o]& o]&5td PCIEAS & 4
T2 A AAE PCI to SCSIZF=+ 9AE] Al
ofo] gAZF it shte] ZE I 0] EEElﬂ ﬂ”r‘*
U T2 ado] #f‘sglﬂ ﬂ}ﬂ WAE

Ao A1) EthernetIE # o]~ & AH&SIATE 71E Al
7l vl 9472 Alojel f-8-8v, tFd 3
el Aol & AZ] Aol Thsdtth Edk A
 NERE ARgSte] Zh7he] HlaATE SHA R
2R pE AT 5 Baart WA a9
T A oA s FIIAA o] 45 el &

oot

;

T
3 A7]E oY= 2 o I3 glo] A3
gea & QA ok



134 PIHA 2F 23

mjo
40
Ol

~ooT<
El
el

Etnernet ®

a8 7. 71& AlE3 Mok A" 7=
Fig. 7. Existing Test and the Proposed Test Architecture.

m 4 &
(1) ot=90o HA
x]oLg_ ]/\v,ﬂo /\_I4z1 ;q]o]y}ti o]:xq/\]slxm]oﬂ

g5 1 =74, CPU, CPU_PLD, CTRL_PLDZ ¥t}
CPUE ARMO26EJ-SEZZAXE &A3 Julv= 2E
S A8k, A9} Etherneto @ A&t 4
) o8-S 433t} CPU_PLDE EPM
1270T14155 483133, CPUSt External BusE 53}
o] Data®} Address® Fa1%+=t}. CTRL_PLD+= CPU_PLD
o} U3t & #H838190a, External BusE E3A
Data¢t Address® HEIHTA EE B =
CPU, CPU_PLD, CTRL_PLD+ 77| TaskZ 597
o7 FYT ¢ eF sta, O AAE FSeEM BE
Algo] 7hFseteE FAE o]

ol#l= CPU, CPU_PLD, CTRL_PLD®] 9&¥ A&
g} Aot}

CPU= CPU_PLDOIA Data®t Addresszls.  16bit,
nRD, nWR, USER_RST, EDDY_nCSA1% 1hite] A&
2 Fudreth agal CPUPLDE o] A152 A
o} Data®} Address?lE 32bit, nRD_Buf, nWR_Buf,
nRST _Buf, SysClk_BufAl &2 Z&o] 3t}

247195 Ay BufferZ %8 CTRL_PLDOI A
DataXl s 32bite} Address?1 3 20bit, SW_nRD, SW_nWR,
SW_SysClk2l . 1bite] 21%& <} 12]ar CTRL_PLD
£ o] A5 = A wol RDBAE 32hit, RSTBAIE 10bit,
RCLEAR, nRENABLEA &2 &3 o] W7t}

a9 8% 17 9olA At 29F Alortes V)
% 54T Vs S FHES AU AR o]

A9 2AH B Yol WANF /WS of

(1722)

oN
ol
M

sysClk_Buf T
// cLk l—; \\
{ g ™ \
I N \
[ CPU Address[15..0] IxFFFF]
] CPU_PLD Address[31..0]
R nRD_Buf
USER_RST | Flow Control nWR_Buf i
CPU EDDY_nCS NRST_Buf | Buffer
Read_Trig
N /
I N W —
CPUData[15.0] 3 FFO | | CPUPLD Data[31.0]
\ | NGO batali L
\ UART
AN - S
2z
J% 8. CPUPLD 8%
Fig. 8. CPU_PLD Block Diagram.
e N
,.f/ - \
CTRL_PLD Address[19..0] | 0x0000~0xFFFF|—___
—_— RSTB[10.1]
SW_nRD
S FHow Control | RCLEAR[2.1]
Buffer SW_SysClic Relay
NRENABLE[2..1]
- /
. V-
CTRL_PLD Data[31 |:>( FIFO \' ‘ RDB[31.0]
TRLPLD DataB1.01 2 SRR
\ UART /
L P

a2l9. CTRL_PLD
Fig. 9. CTRL_PLD Block Diagram.

=
=85

AARAIel H837] G el mES A gahlch
*;17411?4_ 2993 Alej7t=e] EE&NdEE 29 109
2ok AA= PC7F Aol & st YHlt= o] A4
H SCCHAE AA, AdudEs ddste Bt
UART &4 §-#-& Hu 3XEZA] A7t Hojlrk
SCC
Addr. \
Data [ || Resource 1
G| Eemet ’7 Control pD Control e 2 uut
: CPU Rel
(BRM) elay || Resoure 3
UART UART Resource N
—
Resourcel
TN
8 2 DMM
PWR
7 10. 2212 Hoj7lE 2EIHEE

Fig. 10. Switching Control Card Operating Conceptual Diagram.

(2) 2ZEL0f A

Aol g &

EE}—O] il

= ANz S4ae Feolt,

2917 Aol AmES o] Fa

e e 2997 Aore

= 9 109} 2ok

29173 Aoj7k= WE Ao AzES o= A A Connect



20164 118 MASEE ==X H532 AM11=

135

Journal of The Institute of Electronics and Information Engineers Vol.53, NO.11, November 2016

Switching Relay

Task Service

O 1. 293 Ho7lE 2ZEL =
Fig. 11. Switching Control Card Software Architecture.

O~

Service, Packet Service, Control Service® T-%3 4

Ak Zh7te] Agke thga 2k
Connect Servicew= AoJ&A=9} 29A Ao7t=7}

A& Connect / Disconnectdls= S-S =33t}

Packet Data Service™= A|oJX|olA] Adsk HHS
Message Control ServiceZ Agd]Fe des 433}
3, PLD ServiceZ5-E W& 75 AojAx =2 Adsts

A3S gt}
PLD Service= Message Control Service=%-E %
dolel & A ste] A PLDoIA AH&3sl= Data,
Address? T EE RHEOlFE &S o)

Message Control Servicet:= #loJtlo]E]E FajA A
A Azds HEshe dAdEs gtk FE Vs
Azl Z7|8 o] AMEEE Resetdl 338, Switching
Relay Aol & PLD Service®} Task ServiceZ 323}
oghs gt
Task Service®| Al7-z+= 19 129 2t
Task Servicet Zt7+¢] Task”} Thread’} HE =
%3l Switching RelayE EaiA AldoidEe] <
& Assh] 98 HE AR7INES ARgEha, A
Aol tigh 9 AR g Message Queue'd?] o
Azgste] Aoyl ddshs AE&S g

% 132 AA AEEAE YERATE 847 A1E
AlZE A Loging atal A @ddidE Alds Addste]
gt olwf Task Process7h -8 %L Uj5-¢] 2H2te]
Task7} HE=2 F2gitt, 71 A5 Thread= 218k

[e)

R

y

p

.

(S ()

(1723)

Task#2 | (
UART ‘ ‘

Task#3 |
UART ‘

Test2 Test3

cPU
[ H o EX] H(Message Control Service)]

&l 12, Task Service =
Fig. 12. Task Service Architecture.

Cvnrecl/

RO

Userserial Fal Open/Close =,
)

4

o/
’

Login Logn | Message Process

Gt
entyDspy Man Scaen ——7 entylkConroAvlab
eilCancel
Relay Contd Suitching Control
entyTestie_-oad
Choose Activiy

&

|

Task Process

‘ummom 2ot Loop Function] Test Activity| 251920 e
=
-

e

UARTR Open| 201 Lop s TostAciy | To5 67 N
-4

—

UARTS_Open| or Loy £ Testaere e
A

a2 13, M A|AE Statechart Diagram
Fig. 13. Full System Statechart Diagram.

it |

‘ Init

sl

s

RE AARX7E Aol Passstil dhete &
Fail2 &2l Al )%= 2ol

Fold

(3) +¢

a2l 14, A9 A HMo|FIE Ak
Fig. 14. Switching Control Card Image.



136 FIHA 27 45

mjo
40
Ol

>

93 Aoj7lEE= VMEAMEES EdA 12ve A
A& 4 wol Yol Bad Ao Awate] AL
31T}, USBSF RS2REEE CPUS tw s 914
A AHEHE TEZ ALEE I, LANXEE CPUE #]°]
at7] flellA AHgE= EEe|th. Z12]al Relay Driver
= 7} RelayZ Alojate] =Ao] L3t PUH*Up i
Pull-down@ &g #5F1 A=Yy ddste] dash

L o

o

A A &)
=R

o

7]
i

-IN

22 APIgH<Fol A WriteMemory, ReadMemory
2913 A7t=E Alofalr] 98] L8 write,
otk Reset@v 2904 Alojzt=dd Wi+
CPUE YAl A7|+= g<olt}. FpgaFielUpLoadst+
293 Al7tErE AdWEES AT + e 2
= HE=s87] 98 Abgstke o)tk

293 Aoj7t= APIg<Fol A addressSetting 3H=+=
291A Alo]7 =7} AFe-5HE Base Address#S Setting
e odsks st} B m=RoA= (x10000H A2 2
AA Ao}7h=¢] Base Address® Abg3t) 1eja
a3t Aojgxe] F4E CPUPLD#l A4 gt
Mapping |75t} tepip_server_open, tepip_client_connect,
tepip_client_disconnect <= #0149} Ethernet Connect
2 Disconnect® w] AF&E+= o] th. WritelOMemory,
ReadlOMemory 3t E74 Addressol] Datagbs 227
U 9ls u ALgEE gH4ro|th m_SCC_MeasureRelay
St 294 Aol UHo] 1= Switching Relay
£ Ao o AHEHE Farola, A" HWY= 478
Z HojlaL, Sl BaF AL 168 TAF Sl
MsgControlFunc3<+ 2934 Aloj7l=0] 9l CPU
£ Aojste] Z+72] Task’} Backgroundol| Al 43 & Al
Aotetar, 1 Ak S Message QueueHA o2 A%
ato] A7 aHstd A A ghS Al EA
o Al Adats e k= hrolt). taskwaitFune
T FdE Tasks Aol 7Ivhele g5rolt). 34
A7 AFAIE 7]‘34 Ao QF s st

o] Task’} 88 4 L2 g F& ol

1

F

oN
A

°l
o,

{1

]_

O

e
ol
N

fu

O
RV =
Auﬁi

o of [0 Mo M o
of o
B3
ol
o

]_
ok ojm) AAE

o
ofo
ol

[‘

e e

2
rp:i%mom

A= A
M= 7]

v
M

S
>~
>
=)
2
S~
>,

2 iy
o
ol
ful
>

EZAAA UARTE WAAS By

Az AlY FAE
Interlock Test Configuration.

A% A¥
=
o

A = 71x11741 m 7 o

UART %4l 3XE7} RelayE &
APIHE 218319 RelayS

HF O
= -

)
o
o

=
9,
2

1' o
[
Hrob 2

o
SN rle
i
B
Bt oot 2 oofr NN

=

!

AckE

AL eHF7F AYZ HSHA
Aol gl FE-g FFD(Fractlon of Faults Detectable)
3

AR sk A

PR = DA e e
T =172 o AT
FFD= srageaqugaz <1000%) 1
AR AV e A A A A 2
w9 zte] Al sl WHS FAS w 147t
o] AR F2EA F= LH7F AT =AY B F
ko]l AlFE 93l /77 SAE F UEF A
FI1AA Y SWE =435t
AsAE A9 7 19 2o
E 1. dsAE 23
Tablel. Interlock Test Result.
| TR (AP | A (slg/A dslge) | 3
1] A 10/10 R
L2 | gzpa) | AB 0/10 X3
31 [ AC 10/10 A%
1 YEAlE
| 4] A+D 10/10 3%
5 A+B+C 0/10 R

(1724)



137

November 2016

20164 118 MASeE ==X H53H A1z

Journal of The Institute of Electronics and Information Engineers Vol.53, NO.11,

EERT DT TRTRAL KT G TR L B
of ; B < ®T " _ o< = o
. Fr T AR SRy RIET e w® el EXa X
g N m- A _ < e WO —_ - . — N O RS
P S L o} =, .Cl X <0 B :i 0 X ‘D| ;i Wrwra o/ ol o HT_ %o
g TERECERT T e LAE W < o
: r TR s m ATy ISR ®E S T S W
] I — R ow o moe D@ E® TN m oy R pEm R BN g T
5 @ - ~ o PR k3 L2 i o o M) AR NN ey < T ol o
| = & FR T N T A I I TRV -
g = B ST = X Nome L : _ = o) on = 9
| e~ P EEh e e BT dudse L o*Ze drIlw
8 gy =] T X ~o = oo N o L ~o i o Ne Nlo 1 -~ ) X o N
e 2 M%m«m%mﬁﬁﬁ_xﬁﬂwwowﬁu%ﬁr Sles whHTwe
R G- g R R EAAAIAT% xlem_u%ev U WoR Rk,
] = 3 ) N N 7 9 o " T T o~ 0 o) =~ - oh
| r==—" o 5 op B° Mo EE .wﬁ%]ﬂeVW g o . AR I o =
w @ ad No T 2 o 5 3 o X [ UG _ o 3 e
P o0 % Az BB AT Mg g B, oo N BT T T X
e 33 TeH BN RBET g 0 0T % moo_we BT B g
" | B < o PR | JdX':im»_ N B N ol 2y %o 1o 3 <
] N === A 2 TREECN o X — B R o = % L o T EUEN < ooy o
Im.u f L._|a ) nl < =< a < KO X ,ul 1»_A| 1r.._J|_,A ™
3 /1 U_Alh M E._ M ﬂwmm,.ﬂru.%MT ol ﬁm < o ~f O = R %ﬂor b EﬂrﬁmWM WE :L o oF
£ P A T agbm g ®d o "W OSZOB o xR Wimgm%o%? - T
3 s T i G I T I A A e L - s
: | SR A R T RO NSl RE i -
- = o T = W oS A s o nool — Moo 2B T T
O G L N N o . B I L wmew T T N RO W
M8 HE T W8 W N W RO Ao R = T W W W
- =R M e T ol v
oo ol ~ol~ol ~o o o | o | 0 [0 [0 [ a0 |~ |~ |~ |~ |~ |~ | ~o | ~o | ~ ]EW 2 o m.L‘n(r\OT@‘APAI]ﬂTm
M| <0 XO| X0| 0| XO| 9| 0| <O X9| X0 |'KO| 9| XO| KOOI 0| 0| <O | 0| 0| <O X0 = X o] Njo @ 8 I N T o2 uir XA
of | o R0 | 0| 0| 0| R0 0| 0| 0| e e e O e e e R | O RO RO RO, o R T 5 o8| & g mrx @ RLE T
= T ook ; S S H My TR
N o) o) =j ~ fosil N A= = &
— ) ———
TR Hg Box oAy DA
T X @ L T g oW
SIS R e A A S A R R I Moo_u7k_. . I @ . oﬂao%]ﬂ
NS = = === E EE EEEEE = n R oW e ST o kY
SRR R ] R e e e e e T T I I W 2‘ul‘mnm W_”_g 7‘NM‘M7.AHL OT;o,ﬁ
S TF Tgkw M
! o — D — O g
o e X = R
L EeT By T WL ox o ow
no— a8 X =y A
VRO Moo i ~ B g e
221 <lolal2R18] |<lalalFI2I2] |<lalof22] T b m Lﬂ L uo%_/ﬂ N
N kS | o5
MO+ T £|<C OO+ |+ | F|<k|<g|m|a| £ L £|<<|<<|/@ w1 T8 mo — oy =0 — . N
T [sa]faa] Fool (g g gl Bl | S Y L O L ST g g fern Alalal £ £ x BEORE Ee T © o) X0 o S ol
<|< salfaa] faol o|o|o alfa)a I, NS w§ RT o - Mhﬁ@idl
= e = Bo ) 5 T o, N oo
g X w2 b g 84 3 wm G- e L PRl
N - < g x < R © H n = T o~ 9 —~
A o X X (S N = N
T T = % B SCNES qd o TR s ITET = ol
zo o A " < Lﬂmqaeﬁq =2 %.@r%ﬂﬂﬂn%ﬂﬂ@
2 Njo iod i N O®e okl % T o <
6789012737457677787970712737 7576777 = a R o X X S
7 7711111111112222%222% 7d|1_ﬁunA_.o Jr_ﬁllu AT ,AL_L ‘qmmoA

(1725)



138

(1]

[2]

FIHA 27 4852 2

s Rob A AFEEE ofd
o5k AA
13}

>
[
T,

e =

)
ofo
o
o
2
o
A
2l
)
il
o
EI\I
ol
ol
2

)
=
Y
ol it
N

X
o

I (e
olX

4
%9,

¥
£ =
o

)

X

2

O Hu oMtz 4 oo M S oo o S

ol
=)

!

1=}
o
4
%2
H
>

>
>,
)
=2

S
il

i

M

o

i,

HJr
Mr o\ «

J}ru(:_u
ﬂlﬁ%r'
73

O:
%0,

o

5
[0}
K d
A of
2

.
ot
fols

=
=
off
>,
rﬂ
~
2
L
lo,
oxl
=
2

:

EIR
2
o

to r_&FU
du 44 40

(il

> Ay

fole ¢
[t

4 o

i)
olN
%0,

rir

2
By

o]
o
sk

REFERENCES

Sang-myung Lee and Young-kil Kim, “The
study of PCB Tester for improving productivity,”
Korea Institute of information and Communication
Engineering, Vol. 15, no. 6, pp. 598-603, June
2000.

7. Deming and L. Bin and R. Lian, “The Domain
specific Software Architecture of Avionics Testing
System,” IEEE Digital Avionics System, October
2000.

Dong-hoon Cho and Dong-hoon Lee and
Sung-ho Lee, “The Study on Built-In Test for
ATE S/W Verification in Production Phase,”
The Institute of Electronics and Information
Engineers, Vol. 37, no. 1, pp. 1132-1135, June
2014.

Youn-Ho Lee and Kwang-Kyun Jung and
Tae-Dong Yoon and Ki-Sang Kwon, “Optimal
Reliability =~ Strategy for k-out-of-n  System
Considering Redundancy and Maintenance,” Journal
of the Korean Institute of Industrial Engineers,
Vol. 40, no. 1, pp. 118-127, February 2014.
Jae—geol Lim, “A Method to Design a Diagnostic
System Using petri Nets,” Korea Information
Processing Society, Vol. 4, no. 2, pp. 526-530,
October 1997.

Hyung-Jin Joo, “Static Analysis based Software
Supply Chain Assurance Technique,” The Graduate
School of Korea University degree of Master of
Science, December 2015.

(1726)

oN
ol
M

[7]1 Seong Woo Kwak, “Fault Recovery and Optimal
Checkpointing  Strategy for Dual Modular
Redundancy Real-time Systems,” The Institute
of Electronics and Information Engineers, Vol
44, no. 7, pp. 112-121, July 2007.

Chang-Jin Kim and Gwang-Back Oh and

Young-Hwan Jung, “A Study on the Parallel

Processing of the Object Generator in a Surface

Combat System LBTS,” The Institute of

Electronics and Information Engineers, Vol. 13,

no. 5, pp. 734-738, October 2010.

Ju-Wan Ryu, “Design Of Ethernet Protocol

Gateway for Parallel Interface,” The Graduate

School of Kyungpook National University degree

of Master of Science, December 2007.

[10] Philip A. Laplante and Seppo J. Ovaska, “Real-
Time Systems Design and Analysis,” WILEY,
pp. 266-312, April 2012.

[11]Wan Ok Heo and Eun Shim Park and Jung
Hwan Yoon, “‘Improvements in Design and
Evaluation of Built-In-Test System,” The Korea
Institute of Military Science and Technology,
Vol. 15, no.2, pp. 111-120, April 2012.

[8]

[9]

2009 AH it M2 717 E
a kA
20161 ookl A Abgstat At
2009 ~ A A FpAl g ILSA
AE] el

=]

FVAA, A

D EAL AEA Y,





