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Operating Systems 

Reference Texts:  

1. Silberschatz, Galvin, and Gagne, Operating System 
Concepts, 7th ed., John Wiley & Sons, 2004. Chapter 1 – 
14 

 
2. Tanenbaum, Woodhull, Modern Operating Systems, 2nd 

ed., Prentice-Hall. Chapters 1 - 6 

Topics: 

1. Basics 
a. Common hardware support for OS  
b. Interrupt-driven nature of OS. 
c. Hardware supported protection 
d. I/O buffering and SPOOL 

2. OS architecture 
3. Process management and scheduling 
4. Concurrency control 
5. Deadlock handling 
6. Memory management 
7. I/O scheduling 
8. File system basics. 

 

Computer Architecture 

Reference Text: 

 

1. David A. Patterson & John L. Hennessy, Computer 
Organization and Design: The Hardware/Software 
Interface, 4th Ed., Morgan Kaufmann, 2009. 

Topics: 

1. Introduction, Performance (Chapter 1) 
2. Instructions (Chapter 2) 
3. Computer Arithmetic (division operations excluded) (Chapter 3) 
4. Processor: Data-path (Chapter 4) 
5. Processor: Control (Chapter 4 & Appendix D) 
6. Pipelining Techniques (Chapter 4) 
7. Memory (Chapter 5) 



8. Parallelism and Multiprocessors (definitions & intro level materials only) 
(Chapter 7) 

 
Materials related to assembly language are based on MIPS instruction set as in 
the text. Knowledge of other specific machines such as AMD Opteron X4, ARM, 
x86, and Intel Nehalem, are not required. 
 

Algorithms and Data Structures 

Reference Text: 

 
1.  T. Cormen, R. Rivest , C. Leiserson, and C. Stein, 

Introduction to Algorithms, 2nd ed., MIT Press and 
McGraw-Hill, 2001 

Topics: 

1. Mathematical Foundations 
2. Sorting and Order Statistics 
3. Data Structures 
4. Dynamic Programming, Greedy Algorithms, Amortized Analysis 
5. Graph Algorithms 
6. NP-Completeness 

 
There are standard DSs that should be known to any computer engineer (stacks, 
queues, trees, tables, arrays, graphs, etc. - several varieties of several of these - 
priority, binary, ordered, balanced, hashed, pseudo, multi, etc.), they are covered 
in nearly every DS book. The distinctions in books tend to be in their treatment of 
Abstract Data Types - a mathematical notion. It is important to understand what 
an abstract data type (ADT) is. Some books do nothing but give lip service to the 
specification of an ADT (which should be done formally, but can be done 
informally independent of any programming language or constructs). 
 
It is important to know the distinctions between specification, representation, 
implementation, and application of data structures, and to be able to design 
appropriate data structures suitable to a problem - understanding tradeoffs in the 
choices made. 
 
To help supplement the usual textbook specifications, which may or may not be 
clear, the following pages provide some notes on ADTs using the Larch Shared 
Language as specification medium. 
 










































