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Qualitative study of software ILS application: Comparison analysis of
maintenance types in software and hardware
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Abstract The increasing importance of software has highlighted the need for the proper application of software ILS.
On the other hand, the development of ILS has been somewhat limited to the area of hardware development.
Therefore, this study examined the potential difficulties in applying software ILS to practical uses, and analyzed the
drawbacks by reporting several domestic or foreign regulation cases. In addition, the differences between hardware
and software ILS were examined by considering their characteristics of maintenance. Eventually, by establishing the
proper range, this study proposes a development plan that is suitable for domestic weapon systems. The proposed
research is expected to be helpful for offering specific plans for designing software ILS.

Key Words : FMECA(Failure Modes Effects and Criticality Analysis), ILS(Integrated Logistics Support),
LSA(Logistics Support Analysis), RAM(Reliability, Maintainability, Availability), Software ILS
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[Fig. 1] Change of proportional importance on the

softwares equipped in US Air forces
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[Table 1] Software Support Task

Task Activity
Operations - Action to
Support Tasks reload / restart
software
* Record information
about the system
Sy;tem condition /
0per§hons and configuration at
mamte”ar‘cle( the time of failure
support tas Post-Mission - Fault investigation
Tasks - Data extraction for
operational /
engineering
analysis
Software - Reinstalling software
Embodiment
and Mission
Preparation
Tasks.
Software -Chapges to the
modification design of a
tasks ?onfigured software
1tem
A AT F AZESY FA dF(Software
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[Table 2] Comparisons of ILS specification between hardware and software

Hardware

Software

Failure cause .
operating

1. Error on the development

Failure occurrence with designing, manufacturing, 2. Customers needs

3. Addition of function, change of
hardware

Failure symptoms | Detectable

Non detectable

Difficulties in predicting for error

Predicti . . . L. .
fa?lu(r)rel on Predictable through analysis of RAM Only possible to grasp by addition of function, change
of hardware
. . .. . 1. System operations and maintenance
Maintenance Restoration to the original state with exchange of support task
task > t e
as cormponen! 2. Software modification tasks
Failure 1.Modified error do not appear again.
Replicable same failure 2.High probability of occurrence with
recurrence

improper maintenance
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[Table 3] List of domestic and foreign regulations

Main contents
Defense
Acquisition - Acquirement of weapon system
Program software & regulations for
Administration developments plans
Regulations[5]
- Actual conditions of ILS application
- Analysis on the range of ILS
application
ILS study on - Plans of reliability, maintanability and
weapon system LSA
software [8] - Establishment of concepts and steps

of software maintenance
- Application plans on the 11 factors

of ILS
‘Weapon system
ft . .
sottware - Changes in regulations and
development & .
developments of ILS
management

guidelines [10]

- Definition, managements and plans
DEF-STAN of software ILS

00-60 Part3 [11] - Description of ILS factors

- Applications on software LSA

- Definition of software reliability
- Predictions on software reliability and

MIL-HDBK L
“33B [19] estimation model
- Software reliability allocation method
and analysis method
ILS Handbook - Software development process

- Description of 11 factors for software

Chapter 9 [13] IS

- Description of software

AR 700127 [14) characteristic & ILS

- Necessity & considerations of
software ILS

- Case study on software application
considering levels of maintenances

PAM 700-56 [4]
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+ Software ILS on TLCSM
(Total Life Cycle
Management)

- Considerations on successful
application of Software ILS

GSAM 30 Systems

Chapter12 [6]
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[Table 4] The main factors of ILS e ILS Mu AHE AES A7E el Foluk
Factors
- Research & - Standardization & [Table 5] The recent developments of softwares on
applying design compatibility domestic weapon systems
- Maintenance plan - Support equipment
- Technical manual - Supply support Weapon system Development item
HardvarelLS ' Loglshcs TOANpOwer ’ Logisﬁcs support OO‘ Rocket - Reinstalling software
operation training System
- PHS&T - Maintenance and Army - Development of
- Technical data supply 00 control system factor related in
management software
- Change Traffic . Sige - Reliahility prediction
. . . 00 radar system of software
- Safety Integrity - Security . .
Software . Expansion - Skills : - Reinstalling software
LS - Capability . Standardization OO submarine - Reliability prediction
(DEF-STA - Fleet Size and - Technology Navy system of software
N 00-60) - Disposition . Tools and 00 combat system - Reliahility prediction
- Modularity Methods of software __
. Documentation 00 combat system - Reliahility prediction
of software
- Reliahility - Personnel - Development factor
SOitLV;are - Maintainability - Facilities of training equipment
(IS ’ 1\‘/Ia1r}t'enance plan ’ Techr'ucal manual - reinstalling software
Handbook) ’ Stablhty' ’ "{‘rammg Air force 00 system and Applying a
an . Ij:rgommlcs' - Supply support technical manual
__Support equipment related in  network
status check
Table 491141 & 4= 9l%0], AXZES O] ILS 84+% A
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