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B649: Parallel Architectures and Programming, Spring 2009

“First” Lecture

• Introductions
• Course plan

★ Administrative details
★ Resources
★ Grading

• Pipelining
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INTRODUCTIONS
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Course Plan

4

http://www.cs.indiana.edu/~achauhan/Teaching/B649/2009-Spring/outline.html
http://www.cs.indiana.edu/~achauhan/Teaching/B649/2009-Spring/outline.html
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Course Plan: Administrative Details
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• Use OnCourse
★ grades
★ group e-mail

• Visit schedule page
★ keep up with required reading

• Maintain blogs
★ answer questions
★ post interesting links
★ post comments (use as discussion forum)
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Course Plan: Resources

• Textbook
★ case studies
★ accompanying CD

• Lecture notes
★ slides

• Internet
★ class blogs

• Supplementary reading
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Course Plan: Grading

• No exams
• Participation

★ in class
★ presentation(s)

✴ Appendices D through H, assembly programming, GPUs

• Blog questions
• Assignments

★ 3 to 4

• Project
★ topics: parallel architecture and/or programming
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Disclaimer
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I am not a computer architect.
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Disclaimer
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I am not a computer architect.

I am not even a hardware designer!

I am an Electrical Engineer. 

Instructor learns as much in a seminar course as students.



DIGITAL HARDWARE DESIGN
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Digital Hardware Design in a Slide

• Basic building blocks
★ transistors
★ gates
★ latches
★ flip-flops

• Circuits
★ combinatorial
★ sequential

✴ asynchronous
✴ synchronous (clocked)

10



B649: Parallel Architectures and Programming, Spring 2009

Digital Hardware Design in a Slide

• Basic building blocks
★ transistors
★ gates
★ latches
★ flip-flops

• Circuits
★ combinatorial
★ sequential

✴ asynchronous
✴ synchronous (clocked)
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Reference: Digital hardware basics

http://dept-info.labri.u-bordeaux.fr/~strandh/Teaching/Architecture/Common/Strandh-Tutorial/Dir.html
http://dept-info.labri.u-bordeaux.fr/~strandh/Teaching/Architecture/Common/Strandh-Tutorial/Dir.html
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Gates
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Multiplexer
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Demultiplexer
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Decoder
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SR Latch
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At most one
input is 1

Latch “remembers”
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SR Latch

15

At most one
input is 1

Latch “remembers”

What if both the inputs are 1?
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Flip-flops
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Sequential Circuits
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Registers
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  ld x3 x2 x1 x0 y3 y2 y1 y0 | y3' y2' y1' y0'
  ———————————————————————————|————————————————
   0 —  —  —  —  c3 c2 c1 c0 | c3  c2  c1  c0
   1 c3 c2 c1 c0 —  —  —  —  | c3  c2  c1  c0
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Computer Clocks

• Computer hardware as clocked sequential circuit
• Clock speed decided by

★ speed of the latches
★ speed of the combinatorial circuit
★ propagation delay
★ interconnects

✴ impedance
✴ power consumption
✴ clock skew

★ power consumption
★ cost
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