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BLUE TOOTH LOW ENERGY [BLE]

Introduction to Bluetooth Low Energy

. Overview of Bluetooth technology
evolution

. Key features and benefits of BLE

. BLE applications and use cases

BLE Architecture and Protocol Stack

. BLE protocol stack layers (Controller, Host,
Profiles)

« GATT (Generic Attribute Profile) and GAP
(Generic Access Profile)

. Understanding BLE advertising and
connection phases

BLE Device Roles and Topologies

. Central and Peripheral roles in BLE
communication

. Piconet and Scatternet topologies

. Role of BLE Beacons and their applications



BLE Services and Characteristics

. Overview of BLE services and
characteristics

. Standard BLE profiles (e.g., Heart Rate,
Proximity)

. Creating custom services and
characteristics

BLE Security and Privacy

. Security challenges in BLE communications
. Pairing and bonding mechanisms

. Secure data transmission and encryption in
BLE

BLE Application Development

. Setting up BLE development environment

« Programming languages and frameworks

. Developing BLE applications for various
platforms (iOS, Android, embedded
systems)

BLE Testing and Debugging

. Tools and techniques for BLE testing

. Emulators and simulators for BLE
development

. Debugging common issues in BLE
applications



BLE Integration with loT and Mobile Platforms

. Integrating BLE with loT platforms (e.g.,
AWS loT, Azure loT)

. Mobile app integration using BLE APIs

. Real-time data synchronization and
monitoring

BLE Performance Optimization

. Improving power efficiency in BLE devices

. Optimizing data transfer rates and latency

. Advanced BLE features for performance
enhancement

BLE Compliance and Certification

. BLE standards and compliance
requirements

. Preparing for Bluetooth SIG certification

. Documentation and testing for BLE
certification

Case Studies and Practical Projects

. Real-world BLE applications and use cases
. Hands-on labs and exercises
« Analyzing successful BLE implementations

Future Trends in BLE Technology

. Emerging trends in BLE
. BLE advancements and future
developments
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