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C4l Maintenance Priority Decision using Maintenance Metric

Kiwang Kim*, Dongsu Kang™*

Abstract

Systemic management is required at each phase of the C4I system life cycle to achieve information
advantage in the battlefield through stable operation of the C4I system under the NCOE. In particular,

the maintenance phase is the longest period of the C4l system life cycle, and it is easy to utilize and

analyze data such as faults that occur during system operation. However, according to the previous

research, the maintenance is evaluated as a phase in which the definition and management of

comprehensive indicators are insufficient compared to other phase. In this paper, we propose the

method of C4l Maintenance Priority decision using Maintenance metric. As a result of modifying the

Naval Tactical C4I System's preventive maintenance cycle according to the priority, the total number

of faults is reduced and the maintenance efficiency is improved.
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1. Fault Analysis Method
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Fig. 1. Fault Management methods
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2. C41 Maintenance
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2.1 SW Maintenance
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Table 1. SW Maintenance Type

Type Contents
. - Activities that correct software faults without
Corrective . )
changing requirements
. - Activities to be taken to adapt to changes in
Adaptive .
the environment (enhanced HW, SW patch)
. - Activities that aim to improve performance,
Perfective ) .
such as non-functional requirements (SW upgrade)
. - Activities to prevent faults by increasing
Preventive )
software robustness about future predicted problems
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2.2 Naval Tactical C4l Maintenance
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Table 2. Contents of KNCCS SW Maintenance

Type Contents

- Correction of SW faults occurred during
operation

- Analysis of the effects of the occurred
faults on the system

Corrective

- Improving SW to cope with changes in
Adaptive user operating environment
(HW, OS, DBMS, SW)

- Configuration Alteration through changing
Algorithm and Applying Technology

Perfecti - .

erfective | Tuning of programing and DB
- SW environment optimization

Preventive |~ Conducting periodic preventive

maintenance on server and SW

2.3 Importance of C41 Maintenance
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Fig. 2. Importance of C4l Maintenance
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[1. Method of C4l Maintenance Priority Decision
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Fig. 3. Procedure of C4l Maintenance Priority Decision

1. ldentification of Maintenance Priority Candidate
A WA GAE ARG 459 A oids Adse o
Alelct. CAIAA T MEGA NN FE FE, 27, AFLFAY
ok 5o 9 ZRA 2 gk AREARY] W QARRS v
Fste] 715 TS, oY 7)eEd tgh A &
34

T

PO 70758 AEHT o015 A8 A felare
f2ke] AE FL0)5e SHE ZRAAS Aok s, 3

FUF T2A2E AL 39

2. Function Analysis
FARS 459 Aoz M Fa715d dis
S Arfgth 7)s BAE AsliAE A A 821
[FAE A TARQ SFARIEAIA e} o] E el AAd
A

AllM Add AZEO] A7 71eA 3 Al 55 4

|

ox,

X
[ &l
S
T
ol o
tlo

3. Maintenance Metric Decision
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Table 3. Metric Decision using GQM

Decision of maintenance priority as a basis for
Goal . . - L
judging the efficient use of limited resources
Question—1 Do you manage information on expected major
faults?

Metric-@ Fault Occurrence
Metric—-® Fault Severity
Question-2 How often the function with the fault is used?

Metric-® ‘ Function Utilization
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Table 4. Evaluation Basis of Severity

Severity Basis Rating

High Impossible of using the funciton 3

Medium Severely limited use of function 2

Low Slightly limited use of function 1

Table 5. Evaluation Basis of Utilization

Utilization Basis Rating
High Always used when logging in 3

Medium Mainly used when logging in 2
Low Some used when logging in 1

4. Writing Maintenance Table
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Table 6. Example of Maintenance Table

Rating Metrics
. Sub Expected
Function .
Function Faults Utilization Severity Occurrence

(A)-1 2 0.02

A (A)-2 3 0.08
(B)-1 3 0.1

00 B 3

® (B)-2 2 0.07
(C)-1 1 0.1

(C) (0)-2 2 0.02

5. Maintenance Priority Decision
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IV. Case Study and Evaluation
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Table 7. Maintenance Table of Operational Picture

Rating Metrics
Function F Su? E>'<:pecltted
unction aults Utilization Severity Occurrence
(A)-1 3 0.0131
(A)
(A)-2 2 0.0065
(B)-1 2 0.0131
Opera (B) (B)-2 2 0.0197
tional 3
Picture (B)-3 1 0.0723
(C)-1 2 0.0197
(C)
(C)-2 2 0.0065
(D) (D)1 1 0.0460

1.4. Maintenance Priority Decision
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Fig. 4. Ml of KNCCS Main Functions
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2. Analysis and Evaluation
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2.1. Quantitative Evaluation
2.1.1. Correlation Between M| and PM
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Fig. 5. Correlation Between Ml and PM
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2.1.2. Effect of Modifying Preventive Maintenance Cycle
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Table 8. Modification of Preventive Maintenance Cycle

Preventive Maintenance Cycle
Priority Function
Existing Modification
’ Share 20days
Folder (1.5 per month)
5 Operational 20days
Picture (1.5 per month)
3 Web 30days
Meeting 30days (1 per month)
(1 per month)
4 veP p 30days
(1 per month)
5 Document 60days
Processing (0.5 per month)
6 Situation 60days
Record (0.5 per month)
Monthly total Number 6 6
of PM conducted
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Table 9. Changing of MI Average and Variance

Applying Applying
Category Existing Modification Change
PM Cycle PM Cycle
Ml Average 0.6 0.57 1 0.03
M| Variance 0.27 0.16 4011
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2.2. Qualitative Evaluation
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