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QUESTION BANK
UNIT I PART A
1) Name any four additional hardware features available in microcontrollers when compared to microprocessors
The microcontroller has built-in ROM, RAM, parallel I/O, serial I/O, timer/counters and a clock circuit
2) Write the memory capacity of microcontroller 8051
The memory capacity of microcontroller 8051 is 64 Kbyts.
3) What are the flags available in 8051 ?
The flags available in 8051 are : CY (Carry Flag), AC (Auxiliary Carry Flag), OV (Overflow flag) and P (Parity flag)
4) What is meant by SFR in 8051 ? Give an example
The group of registers, implemented to perform special function and are located immediately above the 128 bytes of RAM are called special function registers.For example all port registers, TCOM, SCON, IE, IP and so on
5) Give the memory size of 8051 microcontroller
The 8051 can access upto 64 kbyte program memory and 64 kbytes of data memory
6) Give the details of PSW of 8051
PSW is also known as Flag register. The flags available in 8051 are : CY (Carry Flag), AC (Auxiliary Carry Flag), OV (Overflow flag) and P (Parity flag)
7) Compare Microprocessor and Microcontroller
	S No
	Microprocessor
	Microcontroller

	1
	Microprocessor contains ALU, general purpose registers, stack pointer, program counter, clock timing circuit and interrupt circuit
	Microcontroller contains the circuitry of microprocessor and in addition it has built-in ROM, RAM, I/O devices, timers and counters

	2
	It has many instructions to move data between memory and CPU
	It has one or two insructions to move data between memory and CPU

	3
	It has one or two bit handling instructions
	It has many bit handling instructions

	4
	Access times for memory and I/O devices are more
	Less access times for built-in memory and I/O devices

	5
	Microprocessor	based	system requires more hardware
	Microcontroller based system requires less hardware reducing PCB size and increasing the reliability

	6
	Microprocessor based system is more flexible in design point of view
	Less flexible in design point of view

	7
	It has single memory map for data and code
	It hass separate memory map for data and code





8) What are the applications of 8051 microcontroller ?
Calculators, Game Machines, Mobile Systeems, Traffic Light Control Systems, Communication Systems, Accounting Systems, Data Acquisition Systems, Complex industrial controller, Military Applications
9) Explain the 16-bit registers DPTR of 8051.
DPTR stands for data pointer.DPTR consists of high byte (DPH) and a low byte (DPL). Its function is to hold a 16 bit address. It may be manipulated as a 16 bit data register or as two independent 8 bit registers.It serves as a base register in indirect jumps, lookup table instructions and xternal data transfer.
10) Which ports of 8051 are bit addressable ?
All ports of 8051 – port 0, port 1, port 2 and port 3 are bit addressble
11) What are on-chip resources ? List those available in the 8051 microcontrollerr
The advance microcontrollers are supported with on-chip peripherals such as program memory, data memory, parallel ports, PWM output, ADC, RTC (Real time clock), Timers/Counters, Serial ports, I2C interface and so on.These are known as on-chip resources.The resources vailable in 8051 are 4096 byte on-chip program memory, 128 bytes on chip data memory, 32 bit bidirectional I/O lines, Multi-mode serial port and two multi mode 16 bit timers/counters
12) Quantify the number of register banks in 8051 and say how the CPU knows which bank is currently in use.
Register A nad Register B, Timer control registers, Timer/Counter Registers, Serial Data registers and Interrupt registers
13) Justify your choice between UV-EPROM and flash EPROM for an external ROM in an 8051 microcontroller pplicaion.
Flash EPROMs can be erased electrically with selective erase facility.Howewer UV- EPROMs cannot be erased electrically, they need ultraviolet light source.EPROMS need around 20 minutes to erase and entire EPROM is erased at a time.Thus flash EPROM is more preferable during development stage.Howewer once the product is read we can use EPROM as an external memory
14) What do you understand by bit addressable RAM in 8051 microcontroller ?
The 8051 provides 16 bytes of a bit-addressable area.It occupies RAM byte addresses from 20H to 2FH forming a total of 128 (16x8) addressable bits.
An addressable bit may be specified by its bit address of 00H to 7FH, or 8 bits may form any byte address from 20H to 2FH.
15) What is the function of R registers in microcontroller ?
The first 32 bytes from address 00H to 1FH of internal RAM constitute 32 working registers.They are organized into four banks of eight registers.The four register banks are numbered 0 to 3 and are consists of eight registers named R0 to R7.
16) What is the purpose of overflow flag in 8051 microcontroller.
This flag is set whenever the result of a signed number operation is too large, causing the high order bit to overflow into the sign bit
17) What is the use of PSW ?
PSW is used to determine whether or not to execute conditional instructions. In case of 8051 it is also used to select the working register bank
18) What is the time taken to execute MUL instruction in 8051 ?
MUL AB multiplies the unsigned eight bit integers in the Accumulator and register B.Time taken is 4 cycles




19) What are the addressing modes supported by 8051.
Register addressing, Direct byte addressing, Register indirect, Immediate, Register specific and Index
20) Name the interrupts available in microcontroller 8051 ?
8051 provides 5 interrupt sources. INTO,INT1, TF0, TF1 and R1
Part B
1) Draw the pin diagram of 8051 microcontroller and explain its port structure
2) What do you understand by bit addressable RAM in 8051 microcontroller
3) Discuss the internal memory organization of the 8051 microcontroller
4) Design an 8051 based system with 16 kbytes of program ROM and 16 kbytes of data ROM
5) Describe the timing diagram of external data memory read cycle of 8051.
6) Explain the different ddressing modes of 8051 microcontroller
7) Explain the various bit manipulation instructions in 8051 with example
8) Write an 8051 based assembly language program for performing four basic arithmetic operations on two data
9) Explain the I/O ports of 8051 microcontroller in detail
10) Discuss in detail the on chip timers supported by 8051 bringing the various modes of operation of these timers
11) Explain the timer/counter functional unit of microcontroller 8051 with relevant diagrams
12) Discuss about the timers in 8051 with suitable examples
13) Describe the different modes of operation of timers in 8051
14) Discuss in detail the hardware and software support provided by 8051 for serial communication
15) Explain the interrupt structure of 8051 in detail
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UNIT II
PART A

1) What are Embedded Systems.
Embedded systems are specialized computer systems designed to perform dedicated functions or tasks within a larger system and designing them requires a structured approach.
1) What is design methodology ?
Design methodology refers to the set of principles, guidelines and best practices guiding the entire design process. It involves decisions about the choice of hardware components, software development techniques, testing procedures and more.
2) What is the importance of design methodology in embedded system design ?
A design methodology in embedded design is important for three main reasons : Ensuring completeness and optimization, Facilitating CAD tool development and Enhancing team communication and coordination
3) Differentiate top-down and bottom-up design
	S No
	Parameter
	Top-down design
	Bottom-up design

	1
	Starting Point
	Begins with a top level
	Starts	with	individual
components or small modules often a detailed level

	2
	Progression
	Designers break down the system into smaller components and sub- systems
	Individual components are gradually integrated to form a larger system

	3
	Challenges
	It may require adjustments if initial assumptions change during design
	It can be less structured and may demand careful coordination to ensure the components integrate seamlessly

	4
	Advantage
	It offers structure and clarity, making it suitable for well-defined projects
	Allows for early testing and adaptstion making it useful for evolving or uncertain project
details



4) List the goals of embedded system design
Embedded system design has three major goals : Manufacturing cost, Performance and Power consumption
5) State the general purpose registers in the ARM processor
Registers r0 to r12 are used as general purpose registers in the ARM processor
6) What are CPSR and SPSR ?
CPSR (Current program status register) and SPSR (Saved program status register) are the special purpose registers
7) State the function of the link register
Register r14 is the link register. When a subroutine is called, the processor stores the return address in this register
8) What is the fun ction of r15 register in the ARM processor?
Register r15 is the program counter and stores the address of the next instruction to be fetched from the memory by the processor







9) What is DFG and CDFG ?
DFG stands for “Data Flow Graph” and CDFG stands for “Control data flow graph”. A Data flow graph is a graphical representation that illustrates the flow of data within a system or program.A control data flow graph is an extension of the data flow graph that includes control flow information in addition to dta flow.
10) Deefine Assembler ?
Assembler is a program that translates the assembly language program into machine code.
11) What is meant by linking ?
Linking is the step that follows assembly.It involves combining multiple object files generated from different source files and resolving references between them.The linker determines the final addresses of instructions and daa producing an executable binary file.
12) What is meant by loader ?
A loader is a program that brings the executable program into memory for execution.It ensures the program is correctly placed in memory and ready to execute.
13) Define Embedded programming ?
Embedded programming is the process of creating software that is specifically designed to run on embedded systems. An embedded system is a computer system with a dedicated function or purpose, often with constraints on size, power consumption and processing capability
14) Name any two techniques used to optimize the execution time of a program
Machine-independent optimizations and instruction-level optimizations are two techniques used to optimize the execution time of a program
15) State the principle of basic compilation technique
The principle of basic compilation technique involves the transformation of a high-level programming language (source code) into an equivalent lower-level representation, typically machine code or assembly language using various optimization technique to generate efficient code
16) List out the various compilation techniques
Various compilation techniques are parsing, symbol table generation, semantic analysis, Machine-independent optimizations, instruction-level optimizations, code generation etc
17) What is software scaffolding?
Software scaffolding refers to a temporary and supportive structure of code that is put in place to facilitate software components, development, testing or debugging
18) What is program trace ?
Many performance measurement methods involve both tracking the programs execution path and recording the time it takes to follow the path.As the program runs it dynamically selects a path and we monitor the execution time along that chosen path. This record of the program’s execution path is called program trace.
19) What is Little-Endian mode ?
In little-endian mode, the lowest order byte of a multi-byte value is stored in the lowest memory address. The following bytes are stored in increasing memory addresses.This is the default mode for ARM processors.





Part B
1) Explain the embedded system design process with a suitable diagram
2) Demonstrate the goal of design methodology in detail
3) Analyse the requirments for designing a GPS moving map in the embedded system design process
4) Describe the various stages involved in the design of train controller?
5) Explain in detail the design steps of model train controller with suitable diagrams
6) With a simple system namely a model train controller how will you use the UML to model systems ?
7) How are the conceptual specifications and detailed specifications written in UML language to design the model train controller
8) Design a model train controller with a suitable diagram and explain
9) Outline the role of assemblers and linkers in the compilation process
10) With a neat flowchart, explain the steps involved in compiling a program
11) Explain in detail about the compilation process in high level languages
12) Explain the principle of various compilation techniques
13) What is the program-level performance analysis of embedded computing system design?

UNIT III PART A
1) Specify the MPEG layer 1 data frame format set for the audio player application Lossless compression of subbands + optional simple masking model
384 samples/block at all frequencies
Optional masking model. Driven by separate FFT for better accuracy
	Header
	CRC
	Bit
Allocation
	Scale
factors
	Subband
Samples
	Aux data



Bit allocation codes specify word length in each subband. Scale factors give gain for each band
2) List the advantages of software modem
a. It can be easily upgradable of newer modem
b. It is less cost and less weight
c. Low power consumption
d. It can be programmed
3) What is a set-top box ?
Set top box is a device used to interface a video delivery service such as cable or satellite with a consumer television. Set top boxes for cable TV is traditionally based on analog circuit for television signal with a small amount of user interface functionality provided by a microcontroller
4) Define software modem
A software modem or soft modem is a modem with minimal hardware capacities designed to use a host computer’s resources to perform most of the tasks performed by dedicated hardware in a traditional modem.
5) List out the advantages of set top box ?
a. Video quality is very good
b. Audio quality is also very good
c. Set top box are provided in standard quality picture, high definition picture
d. Number of channels increases to a great extent
e. All sorts of disturbances will be lessened
6) What do you mean by co-design?
The simultaneous design of hardware and software to meet system objectives
7) What is meant the by processing element ?
Processing element is a unit which is responsible for performing computation.It may be programmable or not. Accelerattor is one kind of processing element
8) Define distributed embedded systems.
In a distributed embedded system several processing elements are connected by a network that allows communicating.More than one computer or group of computers and PE’s areconnected via a network that forms distributed embedded systems
9) What are the merits of embedded distributed architecture ?
a. It is more cost effective
b. Distributed system with several CPU’s is that one part of the system can be used to help diagnose problems in another part
10) What is the role played by the accelerator in the design of embedded systems?
An accelerator is attached to CPU buses to quickly execute certain key functions.It provides large performance for many applications with computational Kernels.It provides critical speedups for low-latency I/O functions.
11) What is a distributed embedded architecture?
In a distributed embedded architecture several processing elements are connected by a network that allows communicating. More than one computer or group of computers and Pes are connected via a network that forms distributed embedded architecture.
12) What is an accelerator ?
An accelerator is one important category of processing element for embedded multiprocessors.It is attached to CPU buses to quickly execute certain key functions.It provides large performance for many applications with computational kernels.It provides critical speedups for low latency I/O functions.
Part B
1) Describe any two scheduling policies used in multiprocess environment.
2) Eplain the principle of priority based context switching mechanism.Discuss about the various priority based scheduling algorithms.
3) Describe in detail about the scheduling policies with suitable examples.
4) Explain in detail rate monotonic scheduling with an example.
5) Discuss about interprocess communication mechanisms
6) Explain in detail how shared memory and message passing mechanisms are used for interprocess communication.
7) Explain about inter process communication mechanism with neat sketch
8) Explain any one type of network used for embedded system design
9) Discuss in detail about distributed embedded architecture with neat sketches
10) Discuss in detail about the distributed embedded architecture
11) Write in detail about the embedded concepts in the design of video accelerator.











UNIT IV
PART A

1) Define IoT.
By embedding short-range mobile transceivers into a wide array of additional gadgets and everyday items, enabling new forms of communication between people and things and between things.
The Internet of Things (IoT) is the network of physical objects i.e. devices, vehicles, buildings and other items embedded with electronics, software sensors and network connectivity that enables these objects to collect and exchange data.
2) How IoT differ from traditional computing ?
IoT data differs from traditional computing.The data can be small in size and frequent in transmission. The number of devices or nodes that are connecting to the network are also greater in IoT than in traditional PC Computing
3) List the characteristics of the internet of things.
Characteristics of the Internet of Things are Interconnectivity, Heterogeneity, Things- related services and dynamic changes
4) List the advantages of IoT.
a. Improved customer engagement and communication
b. Support for technology optimization
c. Support wide range of data collection
d. Reduced waste
5) What do you mean autonomy in IoT?
Autonomy in IoT can be realized by implementing self-managing systems. Self management is the property of a system to achieve management and maintenance of its resources intrinsically and internally.Management and maintenance is realized through many levels of decision making.
6) What is M2M communication ?
M2M communication is a form of data communication that involve one or more entities that do not necessarily require human interaction or intervention in the process of communication
7) What are the key features of M2M Communication ?
a. Low mobility
b. Time controlled
c. Time tolerant
d. Packet switched
8) What is M2M device?
A device that runs application using M2M capabilities and network domain functions. An M2M device is either connected straight to an access network or interfaced to M2M gateways via an M2M area network
9) What is the use of MQTT ?
a. MQTT is designed for high latency low-bandwidth or unreliable networks.The design principle minimizes the network bandwidth and device resource requirements.
b. MQTT is a lightweight broker – based publish/subscribe messaging protocol designed to be open, simple, lightweight and easy to implement




10) What is the need for IoT systems management ?
a. Automating configuration
b. Monitoring operational and statistical data
c. Improved reliability
d. System wide configuration
e. Multiple system configurations
f. Retrieving and reusing configurations
11) What is NETCONF ?
NETCONF is a session based network management protocol.The NETCONF protocol is based upon remote procedure call, a client/server protocol that allows one program to request a service from another program without having to understand network details
12) List the limitations of SNMP.
SNMP is stateless in nature and each SNMP request contains all the information to process the request
Part B
1) Explain the steps involved in the IoT system design methodology.
2) Explain functional view specification step of IoT system dsign methodology consider smart IoT-based home automation system as an example.
3) Explain service specification step of IoT system, design methodology, consider smart IoT based home automation system as an example
4) Explain operational view specification step of IoT system design methodology consider smart IoT-based home automation system as aan example
5) What is the importance of service specification in IoT design methodology ?
6) Explain purpose and requirement specification step of IoT system design methodology, consider smart IoT-based home automation system as an example.
7) Explain domain model specification step of IoT system design methodology, consider smart IoT-based home automation system as an example.
8) With the help of diagram list and briefly explain the steps involved in the IoT system design methodology
9) Explain process specification for home automation IoT system
10) Explain the operational view specification step of IoT system design












UNIT V
PART A
1) List the typical IoT device
Typical IoT devices are CPU, GPU, memory interface, USB host, Ethernet, I/O interface like SPI, UART and CAN, storage interface like MMC and SD.
2) List various IoT communication model.
IoT communication models are request/response model, publish/subscribe model, push/pull model
3) What is python ?
Python is an object oriented high level programming language with integrated dynamic semantics primarily for web and app development
4) List and explain features of Python.
a. Python is a simple and minimalistic language
b. Easy to learn
c. Free and open source
d. Python supports procedure oriented programming as well as object oriented programming
e. Extensive libraries : The python library is huge indeed
f. Embeddable: You can embed python within your C/C++ programs to give scripting capabilities for your program’s users.
5) List the benefits of Python
a. Python allows for a more productive coding environment than massive languages like C# and Java
b. Python powers Django a complete and open source web application framework
c. Most automation, data mining and big data platforms rely on Python
d. Python supports modules and packages which encourages program modularity and code reuse
6) What is Raspberry pi?
Raspberry pi is the name of a seris of single board computers made by the Raspberry Pi foundation. The original Pi had a single core 700 Mhz CPU and just 256 MB RAM and the latest model has a quad core 1.4 Ghz CPU with 1 GB RAM.
7) What are the different Raspberry pi model types ?
a. Model A
b. Model B
8) Explain difference between Model A and Model B of Raspberry Pi
	Parameters
	Model A
	Model B

	GPU type
	Videocore IV
	Videocore IV

	USB port
	1
	2

	Memory
	256 MB
	512 MB

	Ethernet Port
	No Ethernet Port
	10/100 Ethernet

	SoC Type
	Broadcom BCM2837B0
	Broadcom BCM2837B0

	Number of cores
	4
	4

	Type
	It is a hardware reduced model
	It is full hardware model









9) What is GND in GPIO ?
GND means ground pins. Ground GPIO pins are physical numbers 6,9,14,20,25,30,34 and 39
10) Define Raspberry Pi hardware
Raspberry Pi hardware includes ARM processor, GPU, RAM and USB port
11) What is Raspbian OS ?
a. Raspbian is a free operating system based on Debian optimized for the Raspberry Pi hardware
b. An operating system is the set of basic programs and utilities that make your Raspberry Pi run
c. Howewer Raspbian provides more than a pure OS: it comes with over 35,000 packages, pre-compiled software bundled in a nice format for easy installation on your Raspberry Pi.
d. An Raspbian is a Linux operating system and it has good security features and has excellent networking capabilities
e. Raspbian is highly optimized for the Raspberry Pi line’s low performance ARM CPU’s
12) What is smart parking ?
Smart parking systems typically obtains information about available parking spaces in a particular geographic area and process is real time to place vehicles at available positions. The smart parking system is designed by making use of some IoT supportable hardwares such as raspberry pi, uridino boards etc
13) When urban centers are labeled as smart ?
Urban centers are labeled as smart when they leverage technologies to improve the management of common resources such as street space or waste collection and improve the quality of urban life for citizens
14) What are consequence for smart parking use cases ?
a. Contributes to pollution
b. Increase traffic incidents
c. Causes motorist frustration
15) What is smart irrigation system ?
The smart irrigation system was developed to optimize water use for agricultural crops. The system has a distributed wireless network of soil moistures and temperature sensors placed in the root zone of the plants.Wireless Transmiter unit (WTU) is comprised of a soil moisture sensor, a temperature sensor, a microcontroller, a RF transceiver and power source.Several WTU’s can be incorporated in field to form a distributed network of sensors.
Part B
1) Explain the basic building block of an IoT device
2) Discuss about Raspberry Pi
3) Explain in detail about Raspberry Pi Intrfaces
4) Expalin in detail about Home Automation
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