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[Abstract]

As the weapon system's dependence on software functions increased, software became a key factor in
controlling the weapon system. In addition, as software development becomes more important
domestically and internationally, software verification becomes an issue. The recent defense market has
recognized this point and is demanding a plan for weapon system software maintenance. In this paper,
we propose a weapon system software maintenance plan using Automatic Test Equipment. The specific
method is to use a simulator to check the software function and identify failure cases. This is an
effective way for developers to reduce the Total Corrective Maintenance Time(TCM) of the weapon
system by reducing the time it takes to identify failure cases. It has been proven that the proposed
Automatic Test Equipment can achieve software maintenance and excellent Maintainability and

Operational Availability compared to the existing ones.

» Key words: Support Equipment, Automatic Test Equipment, Software Maintenance,
Software Reliability, Simulator, Combat Management System
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I. Introduction
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Fig. 1. Ratio of Software Functions on Weapon System[2]
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II. Preliminaries

1. Overview of Software Reliability

1.1 Software Reliability Testing
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1.2 Software Reliability Testing Methods
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1.4 Software Maintenance Classification
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System operations and maintenance support
task Software modification tasks

Failure
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3. Classified Time of Combat Management System
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Table 2. Classified time of Combat system management[9]
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4. Automatic Test System

4.1 Definition of Automatic Test System
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4.2 Classification of Automatic Test Equipment
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Fig. 7. Maintenance Steps on Weapon System
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4.3 ATE for Software Maintenance
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III. The Proposed Scheme

1. EO/IR ATE

1.1 EO/IR ATE Configuration
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1.2 EO/IR Test Configuration
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HW Test T N
‘ Existing Process | ‘ Suggestion ‘
Power Short Test Power Short Test
Power Input Test Power Input Test %
Communication Communication L
Test Test
Built In Test(BIT) | Built In Test(BIT) + y
Server Control Server Control |
Test Test
End
SW Test Simulator Record
Environment Command Message
Bxecgtion 8 Communication
Data
End

Fig. 10. EO/IR Test Configuration

1.3 Design of User Pattern Record
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Fig. 12. EO/IR Automatic Test Software and Simulator

1.4 Verification and Test

dd2 A FIIAIAl gt Fele W -87HE =
£ AbEdlc) w3t AHEE YUlE, 287182 V1 A}
SAAYUATE) S ZEer F7IAPS] Baa] ARt
(MTTR), =87H&= (OA)S’Jr H]u5t0] A|QFsl= AHsetAl
SAHIATE)S] it 7]=3it:

Table 3= _l“7]7;ﬂ7ﬂ Bt AIHMTTR) AFE2}o]
ot o5 2AHMTTR)2 7141 AR & 14738
ARHTCM)} BAIl = A=A oot Qi) Aedles
AFEAIARE(ATE) 270l S840 R]o|th. Apset
AA7JE|(ATE) A-goj ol w2t HsHA] ok=t}. 22Ut
A|otsl= x}Ei}/\]aK]—H](ATE) }\]‘B‘JEHI\I-KPH]H:] _,—Lﬂ-xﬂ;]]
A2QA7FS 7HAAFA & DAABIAIZHTCM)S 7D ZNE]|
ot o]Z <lsl AQtsl= AFESHAAABIATE)S] A& Al,
A Q)2 &5 AEE FIRIAIY Bt AIRKMTTR)
71E tiE] of 32.6%7F k.

Table 3. Comparison of Maintainability by Automatic
Test Equipment

TCM
EFJ;:S“ D (Task Freq. x | MTTR
Time))
Existing 94.842 135.34 1.427
Proposed 94.842 91.23 0.962
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AIZKOT), & ¥78/4AIBAIHTALDT) 32 17g%.
5 oG BIAIRHTPM)Z AFsSHAIRGH|(ATE)RF 34
Al 942 AFESAARH|(ATE) §lo] of%f gulsh= At
o7 7|&EW FYsith. ti7]AHStandby Time, ST)&=
% AlRHTotal Time, TT)olA AIF EAKKOT), &
WYAZHTPM), & 7HIARHTCM), & 3374 /7R
AAIZHTALDT)Z ™ golth. of7]A], & ARHTT) At
AIZH8,760A1ZHollA AlZF7 1578 8](TBM) 125+(2,016A1%1)
< AQIgt 6,744A]710lt}. 71EOH] 287H8-E7F 0.50%
7t gk

Table 4. Comparison of Operational Availability by
Automatic Test Equipment

oT ST TPM TCM | TALDT EA;/O)
Existing | 3,150 | 3,274.32| 112.34 | 135.34 72 96.35
Proposed | 3,150 | 3,318.43 | 11234 | 91.23 72 96.85

o] YLD BRI AU 4711 93 5 A
Qs AHERPA B (ATE)S ZBAITHH, Table 59 2
o] gAle) th ALELolo] 0F AT U Q7S A
2792 BIsA, An

o 4A1g 4 ot ATEO]
Elofol] thet At 715 71 71 ¥, 715 ARl o
st Ay Ald

< 7ttt OJ ‘% FEE AEAHN
EAho] Kﬂ*o}oﬂl gloly 2 e8| A QAT
o] 7|0z ZAsiy, 4 %101 A, AmEof Ab
& e 7|8 HIAE, o HAE AHolA [P Y 5

— duu
of Zagh JEE =AS5T 4 ot

o

O
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Table 5. Comparison of Software Maintenance by ATE

Existing Proposed
ti .
Corrgc ve disable Enable
Sustainment
P ti .
revgn e disable Enable
Sustainment
Adapti .
da.p ve disable Enable
Sustainment
Perfectiv . .
€ ?C © disable disable
Sustainment

IV. Conclusions

B 2o RIAM AnEg0] sl A U SAuS
2 93 Yo AIRHolES 28I AFATRIS
LS

=2 0 v

|~E2 S5 WPt EL ohg

o] o2 S sk AZEO}E 5Hs HOl AJARY

T(OA)S] AIE AHEAS Boll AYol L, AFstAlAY
H](ATE) 9ot #7 ¥ AZEQo] RA|EAE 5
AFE2 At 30k + EO/IR AHsSiAld7dH]
T3 AIE T, ARRAF " 7152 At AL opRjeke
2 AEL B0l Aule pRQ1 Hap2|AIHMTTR)
32.6%, +8714% 0.50%7t St ALEQ0] GA|HS
o] Fabds ASott. olFEA At AFEEAE Y]

(ATE)= 7)& tho] Hul 2 878 5o} pHES U%
siict. 12 2 AdpoA AAE Algeloles 28

3 RSB ATE)S ALSRICle 2714 AmEy
QR4 Al Hold ulE 3 28II8E(0A)S 9]
slof T2 ZJatol] Kx] 9Pl 7lofd Ao wekEICh
5% A7 BAOE & =B 47 ANE 71ER A}
SSPAIPEIATE) A20] AT 2 ol o 1A
BOr AAISHL, ALEe] G484 71SES AR
AZshe AlQlo] Wasicl. poluct #a 271HA 9
of ALEY0] FRHE AXISHL YA, ALETo] &
Aus ARoIA MG ST Gt BAS HAKO

2 dfidsto] ol A2 ol A7ol A-&st=t] ojuiAIZ
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