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Abstract Reliability in the course of weapons system development and operation is a key measure of the
ability of a system to perform the required functions under specified conditions over a specified period
of time, and the mission confidence for the assessment of mission fulfillment is an important indicator
of victory or defeat in a battle. Mission reliability indicates the probability that a given task will succeed
or fail in an event or environmental situation over a given period of time. The existing mission
reliability was calculated after creating a confidence blow map with only physical connections based on
the mission. However, as modern weapons systems evolve and advance, the related equipment structure
becomes increasingly complex, making it impossible to express mission relevance when mission
classification is required based on functional or physical connections. In this study, the mission
reliability was calculated for a gun control system, which is part of a ship's combat system, by expressing
the association between the physical and functional structures using the design structure matrix
technique and the interface matrix technique. We expect the study results to be used as verification data

for mission reliability.
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BCU : Ballistic Computing Unit == BCU Internal
SBC : Single Board Computer == BCU External
050 : Own Ship Data —> Ethemet
ICU : Interface Control Unit e RE-422

MFC : Multi Function consale --* RS-232
MavR : Navigation Radar = * Synchro

SR : Search Radar —> Power

TR : Tracking Radar

Fig. 1. Ballistic Computing System Interface Diagram
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Table 1. Current Mission Reliability Method

Method Advantage & Disadvantages
Collectivit | O Setting Weight on Mission
y mission | O Partition principal is expatiated
reliability | O Difficult to distinguish physical and software
Mission . . .
o 1sls O Define the effect of risk events strictly
Reliability O It is difficult to apply in practice
Method PPy I p ’
O Analyze mission reliability quantitatively
. O Qualitative description for systems DODAF
Bayesian
Networks models
O A scenario is needed
O Difficult to distinguish physical and software.
O Improved optimization working mode strategies
Multiple | O Changes of working modes adopted during
Working phases of different missions
Mode O It's complicated to calculate.
O Difficult to distinguish physical and software.
O Perform simulation of complex systems
Complex .
O Evaluation of complex system
System R R .
. . O Data is needed for simulation.
Simulation . e .
O Difficult to distinguish physical and software.
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Table 2. Current RBD Issues

Current RBD Issues

O Physical interlocking configuration can be verified, but it is
difficult to verify the software function.

O Sequence breakdown of mission flow is difficult.

O Tt is difficult to verify the preparation of RBDs on
mission.
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Fig. 2. Guideline for Reliability Block Diagram
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Fig. 4. Abbreviation Index
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Table 3. Proposed Method comparison

Current RBD Creation
Issues

Proposed RBD Preparation
Method

(O Physical software interlocks are
be able to be verified.

(O Sequential extracts are
available for the flow of the
mission.

O Verification of RBD
preparation is possible.

O Tt is possible to check
whether or not functions are
redundant.

O Physical interlocking
configuration can be
verified, but it is difficult to)
verify the software function|

O Sequence breakdown of
mission flow is difficult.

O It is difficult to verify the
preparation of RBDs on the|
mission.
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Gun-Synchro | Rit)= 09945 [R5-412 N
BCU-PWR Rit)= 09935 RS.232 5
BCU-Synchro | Rit)= 0.9978 Ethernet E
(Gun-RS422 Rit)= 09941 Power P
BCU-R3422 Rit)= 0.9986 Syuciee s
LAM Switchl | Rit)= 05654 . M
LAN Switch? | Rit)= 0.0664 05D data oD
OsD-ICU Rit)= 0:9972 Gaun Info Gl
BCU-5BC1 Rit)= 09817 Gun Control GC
BCU-SBC2 Rit)= 09817 Track Data v
BCU-Monitor | Rit)= 0.9919 Ack Data AD
MFC1 Rit)= 0:5719 Self test Result SR
MFC2 Rit)= 09719

NavR-ICU Rit)= 0:9962 Hardware Interface
TR-ICU Rit)= 09956 Fusction Intarface
SR-ICU Rifj= 05952

Fig. 6. DSM with Interface Matrix

| MFCL | | MFC1 |

R(t)= 0.9719 R(t)= 0.9719
LAN Switch2 LAN Switchl

| R(t)= 09664 | R(t)= 0.9664 ‘

Rit)= 0.9941

BCU : Ballistic Computing Unit
SBC : Single Board Computer
OSD : Own Ship Data

ICU : Interface Control Unit
MFC : Multi Function console
MMI : Man Machine Interface

BCU-

Samchro
R{t)= 0.9978

ncnro

un-=
R{t)= 0.9948

Fig. 7. BCU Fire data flow Reliability Block Diagram
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Table 4. Calculated Reliability result

Current Fire Mission
Reliability (without
OSD-ICU)

Fire Mission Reliability

0.983155 0.980402
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