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Irregular Threaded Application Running on
Processor-to-Memory Network
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Streaming Application Running on
Processor-to-Processor Network
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Goal: Flexible Networks Capable of Running Many
Different Kinds of Applications
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Topology: Arrangement of Nodes and Channels
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Many Potential Topologies
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Topology is Constrained By Packaging
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Routing: Determining Path Between Terminals
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Flow Control: Managing Allocation of Resources
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Router Microarchitecture
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Evaluating A Network Implementation
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Course Schedule

• Week 1: Overview and Example Network
• Week 2: Topology: Lectures We will
• Week 3: Topology: Paper Discussions need to iterate
• Week 4: Routing: Lectures on topics
• Week 5: Routing: Paper Discussions as we go along
• Week 6: Flow Control: Lectures
• Week 7: Flow Control: Paper Discussions
• Week 8: Router Microarchitecture: Lectures
• Week 9: Router Microarchitecture: Paper Discussions
• Week 10: Emerging Technologies
• Late March: Project proposal due, Quiz
• April–May: Design project
• May: Final project presentations and report due
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Paper Critiques

• Critique should briefly summarize key contribution of paper,
provide analysis on the paper’s strengths and weaknesses, and
propose one new idea or extension

• Everyone is required to submit short one- or two-page critiques for
all readings (formal and informal listeners too!)

• Everyone is required to shepherd the discussion for one paper
during the semester and prepare a longer four- or five-page
critique for that paper synthesizing the other critiques, class
discussion, related work, and your own thoughts
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Course Project

• Proposed your own new research direction, overlap with current
research is encouraged

• Re-evaluate recent paper (from class or not) and propose
extension: use paper from class, reference from textbook, or take
a look at recent conferences such as ISCA, MICRO, HPCA,
NOCS

• Responsible for setting up your own simulation infrastructure
although I can help, and hopefully students can help each other:
Simics+GEMS, Booksim, SESC?, mtlsim

• Final short presentation and final report in the form of a
conference-style eight-page paper

• Should work in a group of two students if at all possible
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Miscellaneous

Grading Structure

• 10% class discussion
• 10% short paper critiques for each paper
• 20% long paper critique for one paper
• 20% quiz
• 40% final project presentation and report

Textbook and Other Reference Material

• “Principles and Practices of Interconnection Networks” by Dally et al.
• “Interconnection Networks: An Engineering Approach” by Duato et al.
• “On-Chip Networks” by Peh and Jerger available on course website
• Paper readings available on course website
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Expectations of Students

• Advanced graduate-level class

• Those students without strong backgrounds in computer
architecture and/or interconnection networks are expected to
review the listed textbooks and references as necessary

• Students are expected to spend a reasonable amount of time
reading and preparing short critiques (even formal and informal
listeners)

• Students are expected to spend a significant amount of time
preparing for shepherding and writing the long critique

• Students are expected to work hard to identify a new research
direction for final project, and spend a significant amount of time
studying the related work, evaluating the idea, and preparing the
final presentation and report
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Course Goals

Specific Goals for Interconnection Networks

• Study main components of interconnection networks including
topology, routing, flow control, and microarchitecture

• Understand key classic and modern research papers in the field
• Explore new research direction in interconnection networks

through a detailed design project

Broad Goals for Learning How to Conduct Research

• Go back to basics on a research topic
• Critically review and discuss research papers
• Identify and evaluate new research directions
• Clearly present new research ideas
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