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embedded application for a fighter aircraft: 

A case Study



AVIONICS AND CHALLENGES

AVIATION + ELECTRONICS =APPLICATION 
OF ELECTRONICS TO AVIATION 

Å Micro processors are extensively used in 

all phases of operation

Å Pre-flight

Å In-flight

Å Post-flight

Å During various lifecycle activities

Å Simulation

Å Design & Development

Å Production

Å Maintenance

Recent Challenges in Avionics & Weapon 

System

× Combat scenarios of multi spectrum

threats from BVR Missiles, IR Seeking

Missiles, Fire control Radars, LDP etc.,

× Quick turnaround time to counteract

Combat warfare

× Enhance the mission effectiveness and

reduce pilot workload

× High performance weapon computation

& delivery

× Aircraft Survivability during deep

penetration and combat

× Demanding requirements of reliability

and rapidly changing electronics

technology
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LCA Avionics & Weapon System

Major functions performed are

×System-Crew dialogue functions

ÅCockpit controls & input Management

ÅDisplay synthesis and Management

ÅActivation of operational functions

ÅFailure and warning Management

×Mission preparation and Data retrieval functions

×Aircraft Communication function

×Operational functions

ÅNavigation

ÅAir to Air weapon function

ÅAir to Ground weapon function

ÅECM function

ÅJettison / Pre guidance function

× Integrated Maintenance function

ÅReal time

ÅOn ground supplementary

×Utility systems management

HUD

MFD

STBY INSTRU
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Software complexity

Fromάw¦tέ

ά5ƛŦŦŜǊŜƴǘtypes of systems, and their
projects, can be classified in terms of the
technical complexity of the systemand the
managerialcomplexity.

For example, a typical small business
spreadsheet application is often of low
technicalcomplexityand is easyto manage.
Theother extremeisa typicalweaponsystem
project, which is often both technically
complex,andcomplexto manage.

ÅIncreasedmanagerialcomplexity that leads
to more ceremony, including more formal
reviewsandmilestones,andmore artifacts.

ÅIncreasedtechnicalcomplexitythat leadsto
the introduction of specifictechniques,roles
andtools,and,therefore,more activities.
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Process Followed For Real Time Software Development    
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USE CASE ANALYSIS



ÅDevelop a statement of 
scope for the problem

ÅBuild an object model

ÅDevelop a dynamic model 

ÅConstruct a functional 
model for the system

ÅIdentify the users of the system 
and their overall responsibilities.

ÅBuild a requirements model
ÅDefine the actors and their 

responsibilities
ÅIdentify use cases for each 

actor
ÅReview model using use cases 

as scenarios to determine 
validity

ÅBuild analysis model 

ÅIdentify objects using 
ñwhat to look forò criteria

ÅDefine a generalization-
specification structure

ÅDefine a whole-part 
structure

ÅIdentify subjects 
(Presentation of 
subsystem components)

ÅDefine attributes

ÅDefine services

ÅIdentify classes and objects
ÅIdentify the semantic of 
classes
ÅIdentify relationships among 
classes and objects
ÅConduct a series of 
refinements
ÅImplement classes and 
objects
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OBJECT ORIENTED METHODOLOGIES
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