Undergraduate
Networking at Small
Colleges
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Undergraduate networking at
one particular small college

® Colgate University
® 2900 students, 10-25 CS graduates

® [wo example networking courses at Colgate

3 R 3 bt 7y 3 . P g
} o [ MO /
n g ‘.‘\ -.'.-"-'- B s ";/ 7—.\\ ‘. 4 ’r.. .r‘|r>,_l' './ 4 ayas



mailto:jsommers@colgate.edu
mailto:jsommers@colgate.edu

What should students learn?

® | earning goals should be primary concern

® Driven by several factors: fundamental ideas of the discipline, curricular
constraints, student expectations and interests, industry trends, ...
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What should students do!?

® How to achieve the learning goals!?

® What laboratory activities to support student learning?

® Many tools, environments, and approaches developed for practical,
hands-on experiences

® Two basic approaches
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Examples of labs I've used

® Applications
® DNS cache / IP longest prefix match lookup (surprisingly popular)
® Simplified Twitter clone (fun; used as a backchannel during a couple classes)
® HTTP proxy, with or without bells & whistles (students loved node.js)
® |mplement a reliable transport-layer protocol (in Schooner/Emulab)
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In the works:*“Build an Internet
Router” for undergraduates

® BIR:grad-level course in which teams of students build a functional IPv4 router

® Includes hardware (Verilog) and software components
® Based around NetFPGA and VNS

® Many networking and software development skills addressed

® Ongoing work (with Andrew Moore of Cambridge U.) to develop a set of lab
modules based on BIR that address multiple levels of understanding
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What about non-majors!?

® "The underside of the internet": a core scientific perspectives course at
Colgate

® Technical and scientific underpinnings of the internet
® Challenges related to production and consumption of internet-enabled devices

® Security and privacy-related challenges
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Challenges / thoughts for
discussion

® |aboratory resources, setup and maintenance
® lab staff (if they exist) may not have expertise to help
® Shared and openly available testbeds can help to address lack of resources

® Account creation, management, and system configuration can be (surprisingly?) painful

® Depth of student background

® Smaller departments can only offer a I|m|ted range of systems courses
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