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	                                       Part A                    10 x ½  = 5       
           	Choose the correct answer

1. The output of a half adder is ------
a) Sum 	           b) sum and carry 	c) carry 		d) None of these 

2. The basic capacitor is made up of --------- that separates two conductive plates 
a) A conductor 	        b) a spacer 	c) a dielectric 	        d) an electrode 

3. 8085 stack uses --------principle
a) Last in first out 	      b) First in first out 	        c) Top down 	d) Bottom up 

4. Embedded system operates the variable from --------
a) Memory than register 	b) Register than memory	d) processors   d) CPU 

5. Execution behaviour is deterministic for certain types of embedded systems like -- ----- systems 
a) Real time operating systems 	               b) General purpose operating systems    c)   Kernel                                                   d) Hard real time 
6. Two types of application / services in embedded system is categorized into --------- applications 
a) User and interface 		               b) Hardware and OS 	
c)    User and kernel                          	   d) Kernel and software 
7. The origin directive is used to indicate the beginning of the address. It takes the numbers in ____________________format.
a) hexa or decimal	       b) Octal or Binary 	c) Binary 	d) Octal 
8. ------------ Tools are generally found in use to generate compilation code for embedded system or multiple platforms.
a) Compiler 	      	    b) Assembler 		c) Cross Compiler 	d) Linker 
9. -------is capable of executing multiple operations through a single instruction.
a) CISC 	                b) RISC 		           c) RTOS 	        d) GPOS 
10. Characteristics of embedded systems are ----------
a) Speed and size 	b) power and reliability 	c) accuracy and adaptability. 		 d) All of the above 








                    Part B 			5 x 4 = 20 
Answer All Questions
Each answer should not exceed 200 words or one page

11. a. Write in detail about Ohm’s Law.  
(Or)

b. Solve the following expression using logic gates 
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12. a. Compare Immediate addressing mode, Register Addressing mode and Direct addressing mode
(Or)
b. Explain 8051 connection to RS232 in detail.
13.  a. Give the introduction of embedded systems 
(Or)
b. Discuss about the attributes of an embedded system 

14. a. Determine the usage of C and C++ languages in embedded systems 
(Or)
b. Illustrate linkers in detail 
15. a. Express  in detail about the Open source embedded platform 
(Or)
b. Represent the concept of Internet of Things in embedded systems 
        Part C    					5 x 7 = 35 
Answer All Questions
Each answer should not exceed 600 words or one page

16. a. Evaluate the  Logic gates with example 
(Or)
b. Examine the Memory modules in detail 

17. a. How can you access memory using various addressing modes 
(Or)
  	b. Write the programming concept of I/O bit manipulation
18. a. Differentiate GPOS and RTOS
(Or)
b. Point out the terms of embedded hardware and IDE environment  

19. a. Demonstrate about the Embedded software development life cycle 
(Or)
b. Compare Assemblers and Compilers  
20. a. Illustrate the case study about the  washing machines in embedded systems 
(Or)
b. Explain the concept of Robotics in Embedded systems 

***************








Answer Key I

                                                                                 PART – A     				  10 X ½ = 5
 Answer the following 
1. Sum and carry 
2. A dielectric 
3.  Last in first out
4. Register than memory 
5. Hard real time 
6. User and kernel 
7. Hexa or decimal 
8. Cross compiler 
9. CISC 
10. All of the above 
               Part B 					5 x 4 = 20 
Answer All Questions
Each answer should not exceed 200 words or one page
11. a.  Ohm’s Law  
· Introduction 
· Definition of Ohm’s Law 
· Linear resistance 
· Rewriting Ohm’s law with the yields unit equation 
· Slope of the curve 
· Siemens and mho 
· Diagrams  
· An on off switch creates – a short circuit and an open circuit 
· Power Dissipation and Ohmic heating 
· Example and Diagram for a battery resistance circuit 

(Or)
b. Solution to the  expression using logic gates 
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(i) 										(ii)	
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12. a. Comparison of  Immediate addressing mode, Register Addressing mode and Direct addressing mode
Immediate addressing mode
· Introduction 
· Definition of immediate addressing mode 
· Examples 
· DPTR register instruction 
· Example of MOVE instruction 
     Register Addressing mode 
·  Introduction 
· Example of register addressing mode
· Example instruction of MOV and ADD
      Direct Addressing mode 
· Introduction 
· Summary of the allocation  
· RAM memory location access
· Example instructions 
· Usage if # sign 
b. 8051 connection to RS232
· Introduction 
· RxD and TxD pins in the 8051
· MAX 232
· MAX 233
· Diagram for Inside MAX 232 and Its connection to the 8051 
· Diagram for Inside MAX 233 and Its connection to the 8051
13. a.  Introduction of embedded systems
· Introduction 
· Definition of embedded system 
· Embedded systems and General computing systems 
· History of embedded systems
· Classification of embedded systems 
· Generation
· Complexity and performance requirements
· Based on deterministic behaviour 
· Based on triggering 
· Major application area of embedded systems 
· Purpose of embedded systems 
b. Attributes of an embedded system 
· Introduction 
· Operational quality attributes 
· Response 
· Throughput 
· Reliability 
· Maintainability 
· Security 
· Safety 
· Non – operational quality attributes
· Testability & Debug – ability 
· Evolvability 
· Portability 
· Time to prototype and market 
· Per unit and total cost 


14. a. Usage of C and C++ languages in embedded systems 
C Language in embedded system 
· Introduction 
· Difference between C and embedded C 
· Keywords in embedded C
· Data types in embedded C
· Basic structure of an embedded C Program 
· Different Components of an embedded C program 
· Basic embedded C program with example 
C++ Language in embedded system 
· Introduction 
· Difference between C++ and Embedded C++
· Keywords in embedded C++
· Data types in embedded C++
· Basic structure of an embedded C++ Program 
· Different Components of an embedded C++ program 
· Basic embedded C++ program with example 

b. Linkers
· Introduction 
· Linker in embedded systems 
· Overview of linking process 
· Symbol resolution 
· Static linking 
· Dynamic linking 
· Symbol relocation 
· Relationship between symbol table and the relocation table 
· Executable and linking process 
· Object file format
· Load address and Run address 
· ELF file format 
· Linker commands , linker directives in their linker command file 

15. a. Introduction of  Open source embedded platform 
· Introduction 
· Definition of open source 
· Principles and criteria 
· Commercial open source development 
· Legal situation 
· Pitfalls 
· Warranties and certification 
· Use of open source software in embedded systems
· Open source hardware 
b. Internet of Things in embedded systems 
· Introduction 
· IOT with embedded systems
· Future of IOT embedded systems 
· IOT with RTOS
· Opportunities and challenges 


Part C    					5 x 7 = 35 
Answer All Questions
Each answer should not exceed 600 words or one page
16. a.  Logic gates 
· Introduction 
· OR Gate 
· Diagram of OR gate 
· Truth table 
· Example with explanation 
· AND Gate 
· Diagram of AND  gate 
· Truth table 
· Example with explanation 
· NOT Gate (inverter) 
· Diagram of NOT  gate 
· Truth table 
· Example with explanation 
· NAND Gate
· Diagram of NAND gate 
· Truth table 
· Example with explanation 
· NOR Gate 
· Diagram of NOR gate 
· Truth table 
· Example with explanation 
· Universal Gates / Universal building blocks 
· Realization of logic function using NAND gates 
· Realization of logic functions using NOR gates 
· Exclusive – OR (Ex-OR) Gate
· Exclusive – NOR (Ex-NOR) Gate 
· Examples

b. Memory modules 
· Introduction 
· Classification of memories 
· Registers, Main memory and secondary memory 
· Sequential Access memory and Random access memory 
· Static and Dynamic memory 
· Volatile and Non Volatile memory 
· Magnetic and Semiconductor memory 
· Basic memory structure
· Read only memory 
· Architecture of ROM 
· Types of ROM 
· Programming mechanisms 
· Organization of a simple ROM
· ROM Access time 
· Applications of ROM 
· Combinational Logic Design using ROM 
· Programmable ROM  (PROM)
· PROM Programming 
· Erasable Programmable ROM (EPROM)
· Programming of EPROM 
· Electrically Erasable Programmable ROM (EEPROM) 
· Random Access Memory (RAM)
· Types of RAM 
· Static RAM 
· Static Ram ICs
· Dynamic RAM (DRAM)
· Pseudo static RAM (PSRAM) 
· Advantages of RAM 

17. a.  Memory access  using various addressing modes
· Introduction 
· Direct addressing mode 
· Allocation of RAM locations 
· SFR registers and their addresses
· Example instructions 
· 8051 Special Function Register Addresses
· Stack and direct addressing mode 
· Register indirect addressing mode
· Advantage of register indirect addressing mode 
· Limitation of register indirect addressing mode in the 8051
· Indexed addressing mode and on chip ROM access
· Table and the MOVC instruction 
· Indexed addressing mode and MOVX instruction 
· Accessing RAM Locations 30 – 7FH as scratch pad 
· Example instructions 
  	b. Programming concept of I/O bit manipulation
· Introduction 
· I/O Ports and bit addressability 
· Single bit addressability of Ports
· Example program 
· Single bit instructions
· Checking an input bit 
· Example program 
· Reading a single bit into the carry flag
· Reading input pins Vs port latch 
· Instructions for reading input ports 
· Reading latch for output port 
· Read modify write feature 

18. a. Differentiate RTOS and GPOS
Real time Operating Systems 
· Introduction 
· Process management 
· Process Scheduling 
· Process Synchronization 
· Exception handling 
· Memory management 
· Interrupt handling 
· Time management 
· Hard Real time 
· Soft Real time 
· Tasks, process and Threads 
· Semaphores 
· Queues 
General purpose Operating System 
· The Kernel 
· Operating System architecture
· Process management
· Primary memory management 
· File system management
· I/O System (Device ) Management 
· Secondary storage management
· Protection systems 
· Interrupt handler 
· Kernel space and User Space 
· Monolithic kernel and Microkernel 
· Robustness
· Configurability 

b. Embedded hardware and IDE Environment  
Embedded Hardware 
· Introduction 
· Analog Electronic Components
· VLSI and Integrated Circuit Design 
· Electronic Design Automation (EDA) Tools 
· OrCAD EDA Tool 
· Schematic Design using Orcad Capture CIS
· The PCB Layout design 
· Printed Circuit Board (PCB) Fabrication 
IDE (Integrated Development Environment)
· Introduction 
· Types of files generated on Cross Compilation 
· Disassembler / Decompiler 
· Simulators
· Emulators 
· Debugging 
· Target Hardware debugging 
· Boundary scan


19. a.  Embedded software development life cycle 
· Introduction 
· Objectives 
· Ensuring High quality for Products
· Risk minimisation and defect prevention through management 
· Increased Productivity
· Different Phases of EDLC 
· Need
· New or Custom product development 
· Product Re-engineering 
· Product Maintenance 

· Conceptualisation 
· Feasibility study 
· Cost benefit Analysis 
· Common unit of measurement
· Market choice based benefit measurement
· Targeted end users
· Product scope
· Planning activities 
· Analysis 
· Analysis and Documentation
· Interface definition and documentation 
· Defining test plan and procedures 
· Unit testing , Integration testing , system testing and User acceptance testing 
· Design 
· Development and Testing 
· Deployment 
· Support 
· Upgrades
· Retirement / Disposal 

b. Comparison of Assembler and compiler 

Assembler
· Introduction 
· Definition of Assembler 
· Number of passes
· One pass assemblers
· Multi pass assemblers 
· Example
· High level assemblers 
· Assembly language 
· Basic elements 
· opcode mnemonics and extended mnemonics 
· Data directives 
· Assembly directives 
· Macros
Compiler 
· Introduction 
· Definition of compiler 
· One pass compiler 
· Multi pass compiler 
· Compiler structure 
· Front end, back end , middle end 
· Types of compiler 
· Source to source compiler 
· Byte code 
· Just in time compiler 
· Hardware  compiler 
· Cross compiler 
· Binary recompiler 
 
20. a. Case study of the  washing machines in embedded systems 
· Introduction 
· Washing machine – Typical example of an embedded system 
· Functional block diagram of a washing machine with explanation 
· Integrated control panel with user interface
· Level sensor 
· Water inlet pipe 
· Inner tub 
· Outer tub 
· Water Outlet 
· Body use 
· Temp sensor 
· User interface
· LED display 
· Keyboard 
· Working process of washing machine with embedded concept 
· Usages 
b. Robotics in Embedded systems 
· Introduction 
· Components of robotics 
· Law’s of robotic concepts
· Block diagram of microprocessor and microcontroller
· Program a microcontroller 
· Embedded system hardware 
· Embedded system software 
· Robotic real time projects 
· Voice controlled robotic vehicle with long distance speech recognition 
· Touch screen based Remote controlled robotic vehicle for storage management
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17MCSC13 Embedded Systems
                                                                                 PART – A     				  10 X ½ = 5
 Answer the following 
1. A circuit whose output voltage is proportional to the rate of change of the input voltage is called  -------------------
a) Differentiator 	b) integrator 	c) curve average 	d) mixer 
2. Two waves of the same frequency have opposite phase when the phase angle between them is -----------------
a) 360 0	b) 180 0		c) 90 0 	d) 0 0
3. Watchdog is a ----------------------
a) Thermistor 		b) Transistor 		c) Timing device 	d) Circuit 
4. In practical applications, battery --------------------- is lowered as the load increases 
a) Voltage 		b) Current 		c) Device 		d)  Storage
5. -------------------- is a measure of quickness of the system 
a) Response 		b) Throughput 		c) MTTR 	d) MTBF 
6. ------------------is identifying, revealing and assessing the total development cost and the profit expected from the product. 
a) Feasibility study 	b) Product maintenance 					      c) Cost benefit analysis 		d) Unit of measurement 
7. The execution time or throughput of the system is called as 
a) Performance 	b) Running time 	c) Execution speed 	d) Estimation 
8. A ------------allows you to download your code to the emulator's memory and then control all the functions of the emulator from a PC.
a) Compiler 		b) Linker 	c) Locator 	d) Debugger
9. These types of embedded systems are designed with a single 8 or 16-bit Microcontroller that may even be activated by a battery.
a) Small scale embedded systems 	b) RTOS 	c) Medium scale embedded systems d)  Large scale embedded systems 
10. LED stands for  --------
a) Laser Emitted Device 		b) Light Emitting Diode 					c) Laser Emitted Diode 	 		d) None of these 
Part B 					5 x 4 = 20 
Answer All Questions
Each answer should not exceed 200 words or one page
11. a. What are transistors? Explain in detail about NPN and PNP
(Or)
b. Write in detail about multiplexer and Demultiplexer 

12. a. Write the concept of 8051 serial port programming using assembly 
(Or)
b. Answer in detail about Bit addresses for I/O and RAM

13. a.  Compare Embedded and General Computing systems 
(Or)
b. Write the communication interface of the embedded systems 
14. a. What is Boot image in Embedded systems 
(Or)
b. Explain the concept of Cross compilers 
15. a. Write in detail about LED blinking 
(Or)
b. What is the concept of vending machines in embedded systems?  
Part C    					5 x 7 = 35 
Answer All Questions
Each answer should not exceed 600 words or one page
16. a. Compare AC and DC Theory 
(Or)
b. Explain in detail about Flip flops 

17. a. How can you program 8051 timers
(Or)
b. Write a program to copy the value 55H into RAM memory locations 40H to 45H using 
(a) Direct addressing mode
(b) Register indirect addressing mode without a loop
(c) With a loop

18. a. What are all the attributes of an embedded systems 
(Or)
b. Describe the classification of embedded systems 
  
19. a. Explain in detail about RTOS in embedded systems 
(Or)
b. Write in detail about Linkers and Locators 
20. a. Give the study of Embedded Cloud Computing in detail 
(Or)
b. Give a case study about Internet of Things in embedded systems for smart homes 


















Answer Key II 
                                                                                 PART – A     				  10 X ½ = 5
 Answer the following 
1. Differentiator 
2. 180 0
3. Timing device 
4. Voltage 
5. Response 
6. Cost benefit analysis 
7. Performance 
8. Debugger 
9. Small scale embedded systems 
10. 
Part B 					5 x 4 = 20 
Answer All Questions
Each answer should not exceed 200 words or one page
11. a. Transistors
· Introduction 
· Definition of Transistor 
· Construction 
· Transistor Biasing 
 NPN and PNP
· Operation of NPN Transistor 
· Diagram for Current in NPN transistor 
· Operation of PNP Transistor 
· Diagram for current in PNP transistor
· Large signed gain 
· General transistor equation 
· Relation among IC,IB and ICBO 
· Relation between IC,IB and ICEO 
· Relation between ICBO and  ICEO
· Expression for emitter current 
· DC current gain 

b. Multiplexer and Demultiplexer 
· Introduction 
· Multiplexer (Data selectors)
· Block diagram of multiplexer 
· Basic four –input multiplexer
· Logic symbol and logic diagram 
· IC 74151 – 8 to 1 Multiplexer 
· Truthtable of multiplexer
· Implementation of higher order multiplexers 
· Implementation of boolean expression using multiplexers
· Application of Multiplexer 
· Demultiplesers (Data Distributors)
· Block diagram of Demultiplexer 
· 1 to 4 Demultiplexer 
· 1 to 8 Demultiplexer 
· IC 74154 – 1 to 16 Demultiplexer
· Logic diagram of 1 to 8  Demultiplexer 
· Truth table of Demultiplexer 
· Pinout diagram and Logic symbol of 1 to 16 Demultiplexer 

12. a. 8051 serial port programming using assembly
· Introduction 
· Basics of serial communication 
· Half and full duplex transmission 
· Asynchronous serial communication and data framing
· Start and stop bits
· Data transfer rate 
· RS232 standards 
· RS232 pins
· Data communication classification 
· Examining RS232 handshaking signals
· IBM PC /compatible COM ports 
b. Answer in detail about Bit addresses for I/O and RAM
· Introduction 
· Bit addressable RAM 
· Example 
· Single bit instructions
· I/O port bit addresses 
· Bit memory map 
· Diagram for SFR RAM Address 
· Registers bit addressability 
· Bit addresses for All Ports 
· Using Bit directive 
· Using EQU directive 
13. a.  Comparison  Embedded and General Computing systems 
Embedded System 
· Combination of hardware and OS for Executing application 
· May or May not contain on OS for Functioning 
· Pre programmed by the end user 
· Application specific requirements 
· Power saving supported by hardware and OS
· Mission and time requirements is highly critical 
· Hard Real time systems 
General Purpose system 
· Combination of General Purpose OS and Hardware fir executing applications
· Contains General purpose OS 
· Applications are alterable by the user 
· Key deciding factor performance 
· Reduced Operating power requirement, different levels of power management
· Response requirements are not time critical 
· Need not be deterministic in execution behaviour

b. Communication interface of the embedded systems 
· Introduction 
· Device interfacing
· Onboard Communication Interfaces 
· Inter Integrated Circuit 
· Diagram for 12C Bus Interfacing 
· Sequence of operations for communicating with 12C slave
· Serial Peripheral Interface Bus
· Signal lines for communication 
· Diagram for SPI bus interfacing
· Universal Asynchronous Receiver Transmitter 
· 1-Wire Interface 
· Diagram for UART Interfacing 
· Parallel Interface 
· Diagram for Parallel Interface Bus 
· External Communication Interfaces 
· RS – 232 C & RS – 485
· Universal Serial bus IEEE1394
· Infrared 
· Bluetooth 
· Wi-Fi 

14. a. What is Boot image in Embedded systems 
· Introduction 
· Components of an image in order of booting 
· Start up
· Boot script 
· Image transfer from the host to the target system 
· Target system tools 
· Embedded Loader 
· Embedded Monitor 
· Target Debug monitor 
· View of the target embedded system 
· Image execution scenarios 
· Executing from Rom using RAM for data 
· Boot sequence for an image running from ROM 

b. Cross compilers 
· Introduction 
· Uses 
· Embedded Computers 
· Server farm 
· Bootstrapping 
· Emulators 
· Virtual machines
· Hardware architecture 
· Canadian cross
· Cross compilers 
· Manx Aztec C cross compilers 
· Microsoft C cross compilers 
· Pascal

15. a.  LED blinking 
· Introduction 
· LED blinking using 8051 Microcontroller 
· C Program for LED generated output sequence 
· Circuit for efficient LED blinking for embedded systems 
· Circuit working process 
· Construction and testing 
b. Vending machines in embedded systems
· Introduction 
· Automatic vending machine using RTOS 
· AVM Specifications
· Basic system in AVM 
· Reprogram of the codes  and relocation of the codes 
· AVM Requirements 
· Functions of the system 
· Design metrics 
· Test and validation conditions
· State diagram 
· Test and validation conditions 


Part C    					5 x 7 = 35 
Answer All Questions
Each answer should not exceed 600 words or one page
16. a.  AC and DC Theory 
Alternating Current – AC 
· Introduction 
· Definition of AC
· Generating AC
· Block diagram of AC
· Wave forms 
· Describing a Sine wave 
· Applications 
Direct Current - DC
· Introduction 
· Definition of DC
· Generating DC
· Describing DC
· Applications
· Battle of the currents 
· High voltage Direct current 

(Or)
b. Flip flops 
· Introduction 
· Definition of Flip Flops 
· Types of Flip flops 
· S-R Flip flops 
· D Flip flop 
· State diagram and characteristics equation of D Flip flop 
· J-K Flip flop 
· State diagram and Characteristics equation of J-K Flip flop 
· T Flip flop 
· State diagram and characteristics equation of T Flip flop 
· Triggering of Flip flops 
· Level triggering in Flip flops 
· Edge triggering in Flip flops 
· Edge triggered D Flip flop 
· Edge triggered J-K Flip flop 
· Asynchronous Inputs in Flip flops 
· Master Slave Flip flops 
· The Race around Condition 
· Master Slave J-K Flip flop 
· Realisation of One flip flop using other flip flops 
· Application of Flip flops
· Parallel Data Storage 
· Shift Registers
· Frequency Division 
· Counters

17. a.  Program of 8051 timers
· Introduction 
· Programming 8051 timer
· Basic registers of the timer 
· Timer 0 registers
· Time 1 registers
· TMOD (timer mode ) register 
· C/T (clock / timer ) 
· Example programs
· Finding values to be loaded into the timer 
· Generating a large time delay
· Using windows calculator to find TH,TL 
· Mode 0
· Mode 2 Programming
· Steps to program in mode 2
· Assemblers and negative values 
· Examples 
b. Write a program to copy the value 55H into RAM memory locations 40H to 45H using 
(a) Direct addressing mode
MOV 	A, #55H		; Load 	A     with value 55H
MOV 	40H, A		; copy  	A 	to	 RAM 	location 	40H
MOV	41H, A		; copy  	A 	to	 RAM 	location 	41H
MOV 	42H, A		; copy  	A 	to	 RAM 	location 	42H
MOV	43H, A		; copy  	A 	to	 RAM 	location 	43H
MOV 	44H, A		; copy  	A 	to	 RAM 	location 	44H

(b) Register indirect addressing mode without a loop
MOV 	A, # 55H		; load A with value 55H 
MOV	RO, # 40H		; load the pointer. Ro=40H
MOV	@RO, A			copy A to RAM location R0 points to 
INC 	RO			; increment pointer. Now R0 =41H
MOV	@RO			; copy A to RAM location R0 points to 
INC		RO			; increment pointer. Now R0 = 42H
MOV 	@RO, A			; copy A to RAM location R0 points to 
INC		RO			; increment pointer. Now R0 = 43H
MOV	@RO, A			; copy A to RAM location R0 points to 
INC		RO			; increment pointer. Now R0 = 44H
MOV	@RO, A
(c) With a loop 
MOV	A, #55		; A=55H
MOV	R0, #40H	; load pointer. R0 = 40H, RAM address
MOV	R2, #05		; load counter, R2 = 5
AGAIN:         MOV	@R0, A 		; copy 55H to RAM location R0 points to 
	        INC		R0		; increment R0 pointer
	        DJNZ	R2, AGAIN	; loop until counter = zero 

18. a. Attributes of an embedded systems 
· Introduction
· Operational Quality attributes 
· Response 
· Throughput 
· Reliability 
· Maintainability 
· Security 
· Safety 
· Non operational Quality Attributes 
· Testability & Debug – ability 
· Evolvability 
· Portability 
· Time to prototype and market 
· Per unit and total cost 
· Product life cycle curve 

b. Classification and Application of embedded systems 
· Introduction 
· Based on generation 
· First generation 
· Second generation 
· Third generation 
· Fourth Generation 
· Complexity and performance requirements 
· Small scale Embedded systems 
· Medium scale Embedded systems
· Large scale Embedded systems
· Based on deterministic behaviour 
· Based on triggering 

Application 
· Consumer electronics 
· House hold appliances 
· Home automation and security systems 
· Automotive industry 
· Telecom 
· Computer peripherals 
· Computer networking systems 
· Healthcare 
· Measurement and Instrumentation 
· Banking and Retail 
· Card Readers
  
19. a. RTOS in embedded systems 
Real time Operating Systems 
· Introduction 
· Process management 
· Process Scheduling 
· Process Synchronization 
· Exception handling 
· Memory management 
· Interrupt handling 
· Time management 
· Hard Real time 
· Soft Real time 
· Tasks, process and Threads 
· Semaphores 
· Queues 

b. Linkers and Locators 
	Linkers 
· Introduction 
· Steps of program execution 
· Linking Definition 
· Types of Linking 
· Static linking 
· Dynamic linking 
· Difference between linker and loader 
· Diagrammatic representation of linking process 
· Object code libraries 
· Relocation 
· Linker command languages 
· Merging relocatable object files into an executable object file 

Locators 
· Input 
· Native tool chain 
· Output file formats 
· Intel hex file format 
· Motorola S – Record format 
· Loading program components properly 
· Features of locators 
· Initialized data and constant strings 
· Locator maps 
· Executing out of RAM 

 
20. a.  Embedded Cloud Computing 
· Introduction 
· Analysis of modern embedded devices 
· Diagram for modern style embedded system   
· Controller 
· Data processing 
· Storage 
· User interface 
· Communication 
· Embedded system on cloud computing 
· Separation of user interface
· Cloud computing of application
· Cloud computing of real time
· Cloud computing of data processing
· Conclusion 

b. Case study about Internet of Things in embedded systems for smart homes 
· Introduction 
· Abstract 
· Alarm use case concept 
· Alarm system communication protocol 
· SIP based solution for Alarm system handling SH – GW
· Diagram for alarm system handling middleware application 
· Alarm system status notification 
· Diagram for handshaking process between DTMF alarm system and SH – GW 
· Implementation of SIP – based Alarm event state signalling 
· Diagram for SIP registration and message transmission 
· Alarm event status notification 
· Conclusion 
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