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UNIT I  

EMBEDDED COMPUTING 
 

  

1. Define Embedded Systems with examples. 

 Embedded system is defined as any device that includes a programmable 

 computer but is not itself intended to be a general-purpose computer.     

 Examples: Mobile Phone, Microwave Oven 

2. Write the sequence of design process of an embedded system. 

 Requirements, Specification, Architecture, designing hardware and software 

 components and integration 

 

3. Differentiate between Microcontroller and Microprocessor 

 Microprocessor is typically designed to be general purpose processor  

 which  requires separate external memory and I/O interfaces.  

  Example: ARM Processor 
  Microcontrollers can be considered as self-contained, cost effective 

 systems with a processor, on chip memory and Input/Output peripherals built into 

 a single package. 

  Example: 8051 Microcontroller 
 

4. What are functional and non-functional requirements? 

 Functional description gives the basic functions of the embedded system being 

designed. Non-functional requirements are the other requirements such as 

performance, cost, physical size and weight, power consumption etc. 

5. Why system integration phase is difficult? 

System integration is difficult because it usually uncovers problems. It is often hard to 

observe the system in sufficient detail to determine exactly what is wrong because the 

debugging facilities for embedded systems are usually much more limited than what 

you would find on desktop systems. 

 

6. Differentiate between Von-Neumann and Harvard architecture. 

Harvard Von Neumann 

It contains Separate 

memory for both 

program and data 

It contains Same memory for both 

program and data 

Self Modifying 

programs are difficult 

to write  

More possibility of self Modifying 

programs 
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7. Differentiate big and little-endian byte ordering modes. 

 

 
8. Give the difference between RISC and CISC architecture. 

CISC RISC 

Contains complex 

instruction set 

Contains simple 

instruction set 

Contains More 

addressing modes  

Contains Few 

addressing modes 

 

9. What is the use of CPSR register?  

 Current Program Status Register in ARM is set automatically during every 

 arithmetic, logical, or shifting operation. The top four bits of the CPSR hold 

 useful information about the results of that arithmetic/logical operation 

 

10. Give the details of CSPR register 

 (N)Negative-The negative (N) bit is set when the result is negative in two’s-

 complement arithmetic. 

 (Z) Zero-The zero (Z) bit is set when every bit of the result is zero. 

 (C)Carry-The carry (C) bit is set when there is a carry out of the operation. 

 (V) Overflow- The overflow (V) bit is set when an arithmetic operation results in 

 an overflow. 

 

11. Give an example for register indirect addressing in ARM. 
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12. What is post indexing addressing mode in ARM? 

 In Post-indexing addressing mode the offset is not added to base register until 

 after the fetch from the base register has been performed. 

 

13. What is base plus offset addressing in ARM. 

 Base plus offset addressing does not use register value in base register directly as 

 an address, the register value is added to another value to form the address. 

 The added value is called the  offset. 

 

14. What are the components of an 8051 microcontroller? 

 The 8051 microcontroller has 128 bytes of RAM, 4K bytes of on-chip ROM, 

 Two timers, one serial port, four I/O ports, each 8 bits wide and 6 interrupt  

 sources 

 

15. Name the most widely used registers in 8051. 

 The most widely used registers in 8051 are 

  A (Accumulator) for all arithmetic and logic instructions 

   B, R0, R1, R2, R3, R4, R5, R6, R7 

   DPTR (data pointer), and PC (program counter) 

 

16. What is program status word register? Give its structure. 

 The program status word (PSW) register, also referred to as the flag 

 register, is an 8 bit register. Only 6 bits are used and these four are CY (carry), 

 AC (auxiliary carry), P (parity), and OV (overflow) are called conditional  flags, 

 meaning that they indicate some conditions that  resulted after an 

 instruction was executed. The PSW3 and PSW4 are designed as  RS0 and RS1, 

 and are used to change the register bank. The two unused bits are user-definable 

 
 

17. Give the structure of RAM in 8051. 

 There are 128 bytes of RAM in the 8051 and the assigned addresses are from 00 

 to 7FH.  The 128 bytes are divided into three different groups as follows: 

  1) A total of 32 bytes from locations 00 to 1F hex are set aside for register  

  banks and the stack 

  2) A total of 16 bytes from locations 20H to 2FH are set aside for bit-  

  addressable read/write memory 

  3) A total of 80 bytes from locations 30H to 7FH are used for read and  

  write storage, called scratch pad 
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18.  How can you switch to other register banks in 8051 microcontroller? 

 We can switch to other banks by use of the PSW register.  Bits D4 and D3 of the 

 PSW are used to select the desired register bank. We use the bit-addressable 

 instructions SETB and CLR to access PSW.4 and PSW.3 

 
 

19.  What is the default register bank in 8051? 

 RAM locations from 0 to 7 are set aside for bank 0 of R0-R7 where R0 is RAM 

 location 0. Register bank 0 is the default when 8051 is powered up 

 

20. How are stacks accessed in 8051? 

 The register used to access the stack is called the SP (stack pointer) register. The 

 stack pointer register is only 8 bits wide and can take values of 00 to FFH. When 

 8051 is powered up, the SP contains value 07. This means RAM location 08 is the 

 first location being used for the stack by 8051. 
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UNIT II  

 

MEMORY AND INPUT / OUTPUT MANAGEMENT 

 
  

1. What are Data registers in I/O devices? 

  Data registers hold values that are treated as data by the device, such as 

 the data read or written by a disk. 

 

2. What are Status registers in I/O devices? 

  Status registers provide information about the device’s operation, such as 

 whether the current transaction has completed. 

 

3. What is baud rate? 

  The data bits are sent as high and low voltages at a uniform rate. This 

 uniform rate at which data bits are sent or received is known as baud rate. 

 

4. What is I/O -mapped I/O and memory-mapped I/O? 

  I/O mapped I/O uses separate I/O instructions for I/O programming and a 

 separate address space is provided for I/O operations. Memory-mapped I/O uses 

 the  same address space used by CPU instructions for the registers in each I/O 

 device  and Programs use the CPU’s  normal read and write instructions to 

 communicate  with the devices. 

 

5. What is polling? 

  Checking an I/O device whether it is finished its ready by reading its 

 status  register is often called polling. 

 

6. Define Interrupt. 

  An Interrupt is an asynchronous signal indicating the need for attention or 

 a synchronous event in software indicating the need for a change in 

 execution.  A hardware interrupt causes the processor to save its state of 

 execution and begin  execution of a handler. Software interrupts are usually 

 implemented as  instructions in the instruction set, which cause a context 

 switch to an interrupt  handler similar to a hardware interrupt. Interrupts are a 

 commonly used technique  for computer multitasking, especially in real-time 

 computing. Such a system is  said to be interrupt-driven. 
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7. What are interrupt priorities and vectors? 

  Interrupt priorities allow the CPU to recognize some interrupts as more 

 important than others, and interrupt vectors allow the interrupting device to 

 specify its handler. 

 

8. What is interrupt Masking? 

  The priority mechanism must ensure that a lower-priority interrupt does 

 not occur when a higher-priority interrupt is being handled. The decision  process 

 is known as masking. 

9. What do you mean by a non-maskable interrupt? 

  The highest-priority interrupt is normally called the non-maskable 

 interrupt (NMI). 

10. What is ISR? 

  An interrupt handler, also known as an interrupt service routine (ISR), is a 

 callback subroutine in an operating system or device driver whose execution is 

 triggered by the reception of an interrupt used for servicing an interrupt. 

 

11. What is a cache memory? 

 A cache is a small, fast memory that holds copies of some of the contents of main 

memory. Because the cache is fast, it provides higher-speed access for the CPU; but 

since it is small, not all requests can be satisfied by the cache, forcing the system to 

wait for the slower main memory. Caching makes sense when the CPU is using only 

a relatively small set of memory locations at any one time; the set of active locations 

is often called the working set 

 

12. What is a cache controller? 

  A cache controller mediates between the CPU and the memory system 

comprised of the main memory. The cache controller sends a memory request to the 

cache and main memory. If the requested location is in the cache, the cache controller 

forwards the location’s contents to the CPU and aborts the main memory request. If 

the location is not in the cache, the controller waits for the value from main memory 

and forwards it to the CPU 

 

13. What do you mean by a cache hit and a miss? 

  If the requested location is found in the cache memory this is called a 

cache it. If it is not found in the cache the request is forwarded to the main memory, 

this is called a cache miss. 
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14. What are the types of cache misses? 

         Compulsory miss, capacity miss and conflict miss 

 

15. What is compulsory cache miss? 

  A compulsory miss also known as a cold miss occurs the first time a 

 location is used. 

 

16. What is capacity cache miss? 

 A capacity miss is caused by a too large working set 

 

17. What is conflict cache miss? 

  A conflict miss happens when two locations map to the same location in 

 the cache. 

 

18. What is write-through and write-back? 

  In write-through policy every write changes both the cache and the 

corresponding main memory location. This scheme ensures that the cache and main 

memory are consistent, but may generate some additional main memory traffic. We 

can reduce the number of times we write to main memory by using a write-back 

policy. If we write only when we remove a location from the cache, we eliminate the 

writes when a location is written several times before it is removed from the cache. 

This is known as write-back policy. 

 

19.  What is a page fault? 

  When the CPU requests an address that is not in main memory, the 

Memory Management Unit generates an exception called a page fault. 

 

20. What is a TLB? 

  The efficiency of paged address translation may be increased by caching 

page translation information. A cache for address translation is known as a translation 

look aside buffer (TLB). 
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UNIT III  

 

PROCESSES AND OPERATING SYSTEMS 
  

1. Define Process. 

  Process can be defined as a program unit in execution the state of which is 

 controlled by OS. It is a single execution of a program. Process is also defined as 

 computational unit, which is scheduled and runs on the CPU by a kernel. Kernel 

 controls the creation of the process and states of the process. 

 

2. Define Thread. 

 Thread is a light weight process. Processes that share the same address space are 

 often called threads.  

 

3. What are multi rate systems? 

  Multirate embedded computing systems are very common, including 

 automobile  engines, printers, and cell phones. In all these systems, certain 

 operations must be executed periodically, and each operation is executed at its 

 own rate 

 

4. What is release time and deadline of a process? 

  The release time is the time at which the process becomes ready to 

 execute. A deadline specifies when a computation must be finished. The deadline 

 for an aperiodic process is generally measured from the release time, since that is 

 the only reasonable time reference. 

 

5. What is the period and rate of a process? 

  The period of a process is the time between successive executions. The 

 process’s rate is the inverse of its period. 

 

6. What is a task graph? 

  A set of processes with data dependencies is called a task graph. 

 

7. Define CPU utilization. 

  Utilization is the ratio of the CPU time that is being used for useful 

 computations to the total available CPU time. This ratio ranges between 0 and 1, 

 with 1 meaning that all of the available CPU time is being used for system 

 purposes. 

 

8. What are the three basic scheduling states of a process? 
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  Waiting state, ready state and execution state 

 

9. Define scheduling policy. 

  A scheduling policy defines how processes are selected for promotion 

 from the ready state to the running state. 

 

10. What is hyperperiod? 

  Hyperperiod is the least-common multiple of the periods of all the 

 processes. It is a finite period that covers all possible combinations of process 

 executions. 

 

11. What is scheduling overhead? 

  The execution time required to choose the next execution process, which 

 is incurred in addition to any context switching overhead is the scheduling 

 overhead. 

 

12. What do you mean by a context switch? 

  The set of registers that define a process are known as its context and 

 switching from one process’s register set to another is known as context 

 switching. 

 

13. What is process control block? 

  The data structure that holds the state of the process is known as the 

 process control block. 

 

14. What are two major ways to assign priorities to a process? 

  There are two major ways to assign priorities: static priorities that do not 

 change during execution and dynamic priorities that do change. 

 

15. What is Rate monotonic analysis (RMS)? 

 The Rate monotonic analysis is the theory behind the Rate monotonic scheduling. 

 The simple model of the system is as follows,  

� All processes run periodically on a single CPU. 

� Context switching time is ignored. 

� There are no data dependencies between processes. 

� The execution time for a process is constant. 

� All deadlines are at the ends of their periods. 

� The highest-priority ready process is always selected for 

execution. 
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16. What is the response time and critical instant of a process? 

  The response time of a process is the time at which the process finishes. 

The critical instant for a process is defined as the instant during execution at 

which the task has the largest response time. 

 

17. What are the two ways of process communication? 

  A process can send a communication in one of two ways: blocking or 

 non-blocking. After sending a blocking communication, the process goes into the 

 waiting state until it receives a response. Non-blocking communication allows the 

 process to continue execution after sending the communication. 

 

18. Define earliest deadline first scheduling (EDF)? 

  Earliest deadline first (EDF) is a scheduling policy which uses a dynamic 

priority scheme—it changes process priorities during execution based on initiation 

times. As a result, it can achieve higher CPU utilizations than RMS. The EDF policy 

is very simple: It assigns priorities in order of deadline. The highest-priority process 

is the one whose deadline is nearest in time, and the lowest priority process is the one 

whose deadline is farthest away. 

 

19. Define preemption. 

  Preemption is the act of forcing a process out of execution i.e. making a 

context switch. 

 

20. If your set of processes is un-schedulable and you need to guarantee that they 

complete their deadlines, give possible ways to solve this problem? 

  The techniques available are as follows 

a. Get a faster CPU. 

b. Redesign the processes to take less execution time 

c. Rewrite the specification to change the deadlines 

 

21. What is priority inversion problem? 

  Priority inversion is a situation where in lower priority tasks will run 

blocking higher priority tasks waiting for a resource. The two processes may 

deadlock. 
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UNIT IV 

 

EMBEDDED SOFTWARE 

 

1. Give the details of TCON SFR.? 

 
� TR0, TR1 - Timer run control bits 

� TF0, TF1 - Timer overflow flags 

� IE0, IE1 - Interrupt flags 

� IT0, IT1 - Interrupt type control bit 

 

2. Give the details of TMOD SFR? 

 
a. Mode 1 (M1 = 1; M2 = 0)-16-bit timer/counter (with manual 

reload) 

b. Mode 2 (M1 = 0; M2 = 1) -8-bit timer/counter (with 8-bit 

automatic reload) 

c. GATE -Gating control 

d. C / T- Counter or timer select bit 

 

3. What is the advantage of a hardware generated delay over a software generated 

delay? 

   Software generated delay is unreliable; it may change during 

compiler optimizations or depending on the machine on which it is run. Hardware 

generated delays are precise and is reliable 

 

4. What is the advantage of a portable hardware delay? 

  In a portable hardware delay the operating frequencies can be changed 

dynamically and it is easy for the maintenance of the system. 

 

5. Give the need for timeout mechanism. 

  When a system has to be created as reliable then it should assure that the 

system will not get into an indefinite loop. To do this assurance, we need the 
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timeout mechanism. They are loop timeout which is software based and hardware 

timeout which is based on hardware 

6. Give the uses of timer 2? 

  It is used to produce the delay. It is employed in 

    1. Creation of an operating system 

    2. Real time applications 

7. Give the types of Multi State Systems? 

  1. Multi-state (timed) 

  2. Multi state (input/timed) 

  3. Multi state (input) 

 

8. Give the characteristics of Multi state systems. 

� They involve a series of system states. 

� In each state, one or more functions may be called. 

� There will be rules defining the transitions between states. 

� As the system moves between states, one or more functions may be 

called. 

 

9. What are multi-state timed systems? Give example. 

  In a multi-state (timed) system, the transition between states will depend 

 only on the passage of time.  

 A basic traffic-light control system is an example. 

 

10. What are multi-state timed input systems? Give example. 

  In a multi-state timed input system the transition between states (and 

 behaviors in each state) will depend both on the passage of time and on system 

 inputs. The autopilot system, a washing machine, or intruder alarm systems 

 are the examples. 

 

11. What do you mean by a host and target machine? 

  A typical embedded computing system has a relatively small amount of 

everything, including CPU horsepower, memory, I/O devices, and so forth. As a 

result, it is common to do at least part of the software development on a PC or 

workstation known as a host. The hardware on which the code will finally run is 

known as the target. 

 

12. What is a cross compiler? 

  A cross-compiler is a compiler that runs on one type of machine but 

generates code for another. After compilation, the executable code is downloaded 
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to the embedded system by a serial link or perhaps burned in a PROM and 

plugged in. 

 

13. What is test-bench program? 

  The test-bench program generates inputs to simulate the actions of the 

input devices; it may also take the output values and compare them against expected 

values, providing valuable early debugging help. 

 

14. What is a breakpoint? 

  A breakpoint is a debugging tool for the user to specify an address at 

which the program’s execution is to break. When the PC reaches that address, 

control is returned to the monitor program. From the monitor program, the user 

can examine and/or modify CPU registers, after which execution can be 

continued. 

 

15.  What is an in-circuit-emulator? 

  The microprocessor in-circuit emulator (ICE) is a specialized hardware 

tool that can help debug software in a working embedded system. At the heart of an 

in-circuit emulator is a special version of the microprocessor that allows its internal 

registers to be read out when it is stopped. The in-circuit emulator surrounds this 

specialized microprocessor with additional logic that allows the user to specify 

breakpoints and examine and modify the CPU state. 

 

16.  What is a logic analyzer? 

  A logic analyzer is an array of inexpensive oscilloscopes—the analyzer 

can sample many different signals simultaneously (tens to hundreds) but can display 

only 0, 1, or changing values for each. All these logic analysis channels can be 

connected to the system to record the activity on many signals simultaneously. 

 

17. What are the two modes in which logic analyzer can acquire data? 

  A logic analyzer can acquire data in either of two modes that are typically 

called state and timing modes. 

 

18.  What is a simulator? 

  A simulator is a software tool that runs on your host and simulates the 

behavior of the microprocessor and memory in your target system.  

 

19. What is a Monitor? www.R
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  Monitors are debugging tools which are used to run the software on the 

actual target microprocessor while still giving a debugging interface similar to 

that of an in-circuit emulator. 

 

 

20. Why debugging is a challenge in real time systems? 

  Real-time programs are required to finish their work within a certain 

 amount of time; if they run too long, they can create much unexpected behavior. 

 The exact results of missing real-time deadlines depend on the detailed 

 characteristics of the I/O devices and the nature of the timing violation. This 

 makes debugging real-time problems especially difficult. 
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UNIT V 

 

EMBEDDED SYSTEM DEVELOPMENT 

 

1. What is design technology? 

  Design technology involves the manner in which we convert our concept 

 of desired system functionality into an implementation. Design methodologies are 

 used in taking the decisions at the time of designing the large systems with 

 multiple design team members. 

 

2. What are the goals of design process? 

  A design process has several important goals beyond function, 

 performance, and power. They are time to market, design cost and quality 

 

3. What is a design flow? 

  A design flow is a sequence of steps to be followed during a design. 

 

4. What are the phases in water fall development model? 

  The waterfall development model consists of five major phases; they are 

 requirements analysis, architecture, coding, testing and maintenance. 

 

5. What are the elements of concurrent engineering? 

   

� Cross-functional teams  

� Concurrent product realization  

� Incremental information sharing and use 

� Integrated project management  

� Early and continual supplier involvement 

� Early and continual customer focus 

�  

6. What are requirements and specification? 

  Requirements are informal descriptions of what the customer wants, while 

 specifications are more detailed, precise, and consistent descriptions of the system 

 that can be used to create the architecture. 

 

7. What are the several tests met by a good set of requirements? 

  The several tests that should be met by a good set of requirements are 

Correctness, Unambiguousness, Completeness, Verifiability, Consistency, 

Modifiability and Traceability 
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8. What does the acronym CRC stands for? 

  CRC stands for Classes, Responsibilities and Collaborators. 

� Classes - define the logical groupings of data and functionality. 

� Responsibilities - describe what the classes do. 

� Collaborators -are the other classes with which a given class works. 

 

9. What are the steps to be followed in a CRC card methodology? 

� Develop an initial list of classes: 

� Write an initial list of responsibilities and collaborators 

� Create some usage scenarios 

� Walk through the scenarios 

� Refine the classes, responsibilities, and collaborators 

� Add class relationships 

 

10. What is the need for quality assurance (QA)? 

 The quality assurance (QA) process is vital for the delivery of a satisfactory 

 system. 

 

11. What are the observations about quality management based on ISO 9000? 

� Process is crucial 

� Documentation is important 

� Communication is important 

 

12. What are the five levels of maturity in capability maturity model? 

  Initial, Repeatable, Defined, Managed and Optimizing are the five levels 

 of maturity in CMM. 

 

13. What is a design review? 

  Design review is a simple, low-cost way to catch bugs early in the design 

process. A design review is simply a meeting in which team members discuss a 

design, reviewing how a component of the system works. 

 

14. Give the members of the design review team. 

  Designers, Review leader, Review scribe and Review audience are the 

members of the design review team. 

 

15. What is the role of a review scribe in a design review? 

  The review scribe records the minutes of the meeting so that designers and 

others know which problems need to be fixed. 
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16. Give the role of the review leader in a design review team. 

  The review leader coordinates the pre-meeting activities, the design 

 review itself, and the post-meeting follow-up. During the meeting, the leader is 

 responsible for ensuring that the meeting runs smoothly. 

 

17. What are the potential problems to be looked for by the audience of a design 

review meeting? 

� Is the design team’s view of the component’s specification 

consistent with 

� The overall system specification, or has the team misinterpreted 

something? Is the interface specification correct? 

� Does the component’s internal architecture work well? 

� Are there coding errors in the component? 

� Is the testing strategy adequate? 

 

18. Why is the verification of specification very important? 

  Verifying the requirements and specification is very important for the 

 simple reason that bugs in the requirements or specification can be extremely 

 expensive to fix later on. A bug introduced in the requirements or specification 

 and left until maintenance could force an entire redesign of the product 

 

19. What is prototype? 

  Prototype is the model of the system being designed. Prototypes are a very 

 useful tool when dealing with end users—rather than simply describe the system 

 to them in broad, technical terms, a prototype can let them see, hear, and touch at 

 least some of the important aspects of the system.  

 

20. Define successive refinement design methodology. 

  In successive refinement design methodology, the system is built several 

times. A first system is used as a rough prototype, and successive models of the 

system are further refined. This methodology makes sense when you are relatively 

unfamiliar with the application domain for which you are building the system. 
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