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Complex exam  
major subject 

 Embedded Systems based Cyber-Physical and IoT systems 

 
Syllabus  Definition of the embedded systems and cyber-physical systems, their 

connection and applications. Specifications and modeling. Cyber-
physical systems hardware issues. High complexity programmable logic 
devices (FPGA) characteristics’. Advanced and efficient design methods. 
Hardware-software codesign. IP (Intellectual Property) based design. 
Embedded soft processor cores. Xilinx embedded processors and bus 
systems. PicoBlaze and MicroBlaze soft-core processors. Zynq-7000 
ARM Embedded Processors. Cyber-physical systems software issues. 
Case studies within sensor networks, e-health and smart environment 
topics.  
IoT in smart cities, smart homes and industry. Relationship of IoT and 
M2M (Machine-to-Machine). Wired synchronous and asynchronous 
communication: UART, SPI, I2C, CAN protocols. Wireless, low data 
rate, low range, energy efficient communication: IEEE 802.15.4, 
6LoWPAN, ZigBee, Bluetooth LE protocols. Transferring sensor data on 
the internet. Server/client and publish/ subscribe model-based 
communication in the IoT. CoAP (Constrained Application Protocol) 
and MQTT (Message Queuing Telemetry Transport) protocols. IoT and 
the cloud. Connecting sensors to the cloud. HTTP REST 
(Representational State Transfer) based communication. Connecting to 
various IoT platforms: ThingSpeak, DeviceHubNet. Inter-platform 
communication. 
Intelligent embedded systems. Most popular machine learning methods 
such as shallow and deep neural networks, Gaussian processes, decision 
trees, decision forests, and k-nearest neighbors. Application possibilities 
of the above mentioned algorithms in the classification and regression 
problems. 
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Compulsory subjects for this 

major subject 
 1. Reconfigurable Embedded Systems based Cyber-Physical systems 

2. Communication in the Internet of Things 

Recommended subjects for this 
major subject 

 1. Communication Mechanisms of the Wireless Sensor Networks 
2. Classification and Regression with Machine Learning 

 


