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Embedded Systems 

====================================================================== 

What is an embedded system? 

Give an example of an embedded system 

Give an example of a non-embedded system 

What is one difference between designing for embedded vs non embedded 

Are embedded systems typically application specific or general purpose 

What are some resource constraints for embedded systems 

What is the difference between hard-real time and soft-real time 

Name three types of processors that may be used for embedded systems 

Why are microcontrollers used for most embedded systems 

 

======================================================================= 

C Programming Language 

======================================================================= 

What is the most predominant language for embedded systems 

Why is C the most predominant language? 

Which of the following are not part of the compilation flow? 

(Pre-processor, compiler, assembler, linker) 

What is a cross-compiler? Why is it important for embedded systems? 

What is an identifier? How is it different from a variable name? 

Are identifiers case sensitive? 

What is the difference between declaration, definition, and initialization? 

Write a line of code that declares, defines, and initialized a variable: 

Write a line of code that only declares a variable: 

What variable modifier will initialize a variable on declaration: 

What does typedef? 

What is the maximum value of an unsigned char? 



What is the value of a const that is not explicitly initialized at declaration? 

What is the difference between break and continue? 

How are multi-dimensional arrays laid out in memory? 

What is one advantage of #define compared to const modifiers? 

Can you explicitly set an enum variable as an integer that is outside the normal range? 

Can C functions have overloading? 

What is header guarding? Why is it important? 

What is the difference between scope and lifetime? 

Inner block scope code question 

Inline Functions/Macros 

Type Casting/Demotion 

How are an array identifier and a pointer to a block of memory different? 

What is the difference between a string and a char array? 

Address of operator (&) 

Objective type 

const modifier placement 

scanf/fgets 

Pointer Arithmetic 

Function Pointers 

Dynamic Memory 

Testing a pointer (NULL on return fail) 

Structs vs Union 

Bit Fields 

Struct Storage in Memory 

Self referential structs 

Arrow operator 

Variable Quantifiers: Auto, Register, Extern, Static, Volatile, Const 

Freeing only part of data structure 

Bitwise AND/OR/XOR Bit Twiddling 



Rounding/Overflow 

 

====================================================================== 

Embedded Programming 

====================================================================== 

Differences from desktop programming 

Testing 

Border Cases 

Test Vectors 

Assertions 

Portability 

 

====================================================================== 

Data Representation 

====================================================================== 

Analog/Digital 

Binary 

Wireless Communication 

Byte Representation 

AtoI 

ItoA 

Precision 

Signed/Unsigned 

Text (ASCII/Unicode) 

 

====================================================================== 

State Machines 

====================================================================== 

Time ordered behavior 



Time-Interval Behavior 

Sequential Computation 

Event-Driven 

State-Diagram 

Initial State 

States/Transitions/Actions 

Determinism/Mutually Exclusive 

State Declaration 

Tick Function 

Default Case 

Maintaining Variables 

Global vs. Static 

Mealy Actions 

Capture/Convert Process 

Test Vectors 

Black Box vs. White Box 

Synchronous vs. Asynchronous FSMs 

Greatest Common Divisor 

"Run to completion"/States that wait 

Sampling/Measure Time Between inputs 

Multiple Intervals 

Concurrent State Machines 

Tasks 

Shared Input/Variables 

Round Robin 

Sequential Code in a SM 

Handshake 

Queues/Message Passing 

Queues & Volatility 



===================================================================== 

Input/Output 

===================================================================== 

GPIO 

GPIO Circuitry 

Debouncing* 

Measurement Circuits 

Voltage Divider 

Parallel Interfaces 

Serial Interfaces 

-UART, SPI, I2C 

Pulse Width Modulation 

Timers/Counters 

Prescaling 

Compare Register 

Capture Register 

Polling vs Interrupt Flag 

Simultaneous Timers/Counters 

Software Timer Extension 

 

 

  



===================================================================== 

Analog/Digital 

===================================================================== 

Difference between Analog and Digital signals 

Difference between continuous and discrete 

Continuous in time/amplitude 

What is a sample? Sampling? 

What is measurement error? Quantization error? Aliasing Error? 

Know how to quantize a real value 

Know how to determine the quantization error given a real value and a quantization level 

What does Shannon’s theorem mean for sampling a given frequency? 

What is an Analog to Digital Converter? 

Know how a successive approximation ADC works 

What is the tradeoff between precision and speed of an ADC? Why are they inversely related? 

===================================================================== 

Interrupts 

===================================================================== 

What is an interrupt? 

How do interrupts enable event-driven programming constructs? 

What is an interrupt service routine (ISR)? 

Why should ISRs be short & atomic? 

What are nested interrupts? Why are nested interrupts dangerous? 

What are potential interrupt sources? 

What are some advantages of interrupts over software flags? 

What is interrupt priority? Name a way that interrupt priority may be implemented. 

What is the relationship between interrupts and tasks for concurrent FSMs? 

===================================================================== 

Digital Signal Processing 

===================================================================== 



What is a signal? 

What is signal processing? 

What is digital signal processing? 

What is information? 

What is entropy? How does entropy relate to signal processing? 

Calculate number of bits of entropy for a process 

What is a sensor? What type of signal typically comes out of a sensor (i.e. analog or digital) 

What are limits to physical sensors? 

What is an actuator? 

What is a transform? What is a mixed-signal transform? 

What is an amplifier? What is gain? 

What is an amplifier called with: gain==1? Gain < 1? Gain > 1? 

What is signal overloading? What is clipping? What is signal underloading? Draw these 

What is signal bias? How do you remove signal bias? 

What is dynamic range? How does it differ from signal range? 

What is aliasing noise? What are solutions for removing aliasing noise? 

 

===================================================================== 

Real-Time Operating Systems 

===================================================================== 

What does RTOS stand for? 

Name ways an RTOS is different than a desktop OS. 

What is predictability? Why is it an important metric for RTOS? 

What are some advantageous traits of RTOSes? 

What is scheduling? Name 2 and explain advantages/disadvantages for RTOS 

What is preempting? What is context? What is context switching? 

What is thread reentrancy? What is thread safe? 

What is a good strategy for keeping code thread-safe and reentrant? 

What are two philosophes for RTOS design? 



What is a Kernel? 

Name 3 common kernel designs for embedded systems 

What is a Task Control Block? 

Use pseudocode to demonstrate a basic TCB 

What is a scheduler? Dispatcher? 

What is timer overrun? 

How do you prevent/reduce timer overrun? 

What is utilization? How do you reduce utilization? 

What is jitter? How does it affect the utilization calculation? 

What is preemptive scheduling vs. non-preemptive scheduling? What are advantages of each? 

What is a sleep mode? Why would you use a sleep mode? 

 

==================================================================== 

Control Systems 

==================================================================== 

What is a control system? 

What is a plant? 

What is the intuition behind proportional control? 

How do you formulate the proportional term? 

What is the intuition behind derivative control? 

How do you formulate the derivative term? 

What is the intuition behind integral control? 

How do you formulate the integral term? Why is there a minimum and maximum integral term? 

What is a PID controller? 

How do you determine values of Kp, Ki, and Kd? 

Give an example of a system that would use a PID controller 

===================================================================== 

Internet of Things 

===================================================================== 



What is the internet of things? 

Name 2-3 wireless technologies for connecting devices 

What are advantages/disadvantages of each of those technologies? 

What is throughput? Latency? Fairness? 

What impact does the concept have on Embedded Systems development moving forward? 

 

 

 

 

 

 

 

 


