CS 401 - Computer Architectures
Spring 2016
This is a four-credit, introductory course on the architecture and organization of computer hardware.

Catalogue Data: The emphasis in this course will be the basic concepts and techniques that are fundamental for modern computers such as datapath design, pipelining, memory hierarchy, cache, and virtual memory. MIPS architecture as a representative of modern RISC architecture is chosen to explain these fundamental concepts. Topics include: Instruction set design, computer arithmetic, controller and datapath design, cache and memory systems, input-output systems, interrupts and exceptions, pipelining, performance and cost analysis, computer architecture history, and a survey of advanced architectures.

Prerequisite: The class is open to any undergraduate students, who have previously taken CS 303 – Logic and Digital System Design - and scored minimum grade of D.


Instructor:
Erkay Savaş



FENS 1098, x9606, erkays@sabanciuniv.edu
Schedule: 
Tuesday 09:40 – 11:30, FENS L065


Thursday 15:40 – 16:30, FASS G022


Friday 12:40 – 13:30, FASS G056 (Lab/Recitation Section)


Friday 09:40 – 11:30, FENS 1098 (Office Hours)   
Textbook:
John L. Hennessy & David A. Patterson. Computer Organization and Design: The Hardware/Software Interface, 5th Edition, Morgan Kaufmann Publishers, Inc., 2014 (ISBN 978-0-12-407726-3).
Tentative Outline

· Introduction: Computer Abstractions, Technology, Terminology, and History. 

· The Role of Performance: Definition, Measurement and Metrics, Comparison

· Instructions: Operations of the Computer Hardware, Operands, and Representation of the Instructions, Procedures, and Addressing. 

· Computer Arithmetic: Signed and Unsigned Numbers, Addition and Subtraction, Logical operations, ALU Construction, Multiplication, Division, Floating Point Arithmetic. 

· Datapath and Control: Building the Datapath, Single-cycle and Multicycle Implementations, Control Design and Microprogramming, Exception Handling. 

· Pipelining: Pipelined datapath, Pipelined Control, Data hazards and Forwarding, Pipeline Stalls, Branch Hazards, Exceptions, Superscalar and Dynamic Pipelining. 

· Memory Hierarchy: Memory Hierarchy, The Basics of Cache, Measuring and Improving Cache Performance, Virtual Memory.
· I/O: I/O Performance Measures, Types and Characteristics of I/O Devices, Buses, Interfacing I/O Devices to the Memory, Processor, and Operating System
· Multiprocessor Systems
Student Responsibilities (tentative)

· Homework/Lab assignments: There will be approximately four assignments. The assignments will require coding in MIPS Assembly, in C/C++, and working with simulators.
· CS 401 class projects: In addition to homework assignments, the students are required to work on a big development project that may involve developing low-level C or Assembly codes for processors with MIPS or similar architectures. Students may propose a project even though assigning class projects is normally the responsibility of the instructor.

Students may work in groups. Student’s proposals are subject to instructor’s approval. It is essential for students to meet time schedule of the projects. Project groups must provide a demonstration of their work. During the demonstration, all the project members must be present.

Tentative Grading

Midterm exam(s)



30% 

Final exam



40%

Homework/Lab Assignments 

15% 
Project




10%

Participation & Attendance

5%

Class Website:          http://people.sabanciuniv.edu/~erkays/cs401/cs401.html
