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Today we’ll cover three topics 

•  Administrivia for 3035/GZ01 
Networked Systems: people, class 
policies 

•  Our approach to teaching networking 

•  Two basic questions 
–  Why is networking challenging? 
–  What subsystems comprise the Internet, and 

what problems do they solve? 



Course Staff and Office Hours 

•  Instructor: 
– Brad Karp, MPEB 7.20, Wed 4 – 5 PM, x30406 

•  Teaching Assistants: 
– Yiorgos Nikolaidis, MPEB 7th floor lab, Thu 5:45 – 

6:45 PM, x30400 
– Astrit Zhushi, MPEB 7th floor lab, Wed 5 – 6 PM, 

x33033 

•  Time reserved for answering your questions 
•  Outside office hours, please send a private 

Piazza message to schedule an appointment 



Prerequisites 
•  3035 is open to 3rd- and 4th-year CS undergraduates; 

GZ01 is open to graduate students 
•  We assume: 

–  Familiarity with basic graph algorithms (e.g., Dijkstra’s 
algorithm) 

–  Familiarity with analysis of asymptotic algorithmic 
complexity, including big-O notation 

–  You know how to write significant programs in Java 
–  You are comfortable picking up a new programming 

language (or have prior Python programming experience) 
•  If you are not studying for a CS degree, you must 

consult the instructor about the prerequisites 
•  For GZ01, if you don’t have the prerequisites, consult 

the instructor 



Meeting Times and Locations 

•  Tuesdays 4–6 PM 
(Sep-Oct: 1-19 Torrington 115 Galton LT; 
Nov-Dec: Roberts 508) 

•  Thursdays 4–6 PM 
(Christopher Ingold G21 Ramsay LT) 

•  Lecture will run 90 minutes 
•  Sometimes lecture will be followed by a 30-minute 

discussion led by a TA (e.g., Q & A on a coursework) 
•  Detailed calendar on class web page 
•  No lecture on 7th, 28th October; 27th November 
•  Reading week: 3rd – 7th November, no lecture! 



Class Communication 
•  Class web page 

–  http://www.cs.ucl.ac.uk/staff/B.Karp/gz01/f2014 
–  Detailed calendar, coursework, class policies, 

announcements/corrections 
–  Your responsibility: check page daily! 

•  3035/GZ01 Piazza Page 
–  https://piazza.com/ucl.ac.uk/fall2014/

computerscience3035gz01/home  
–  Important announcements from class staff (also forwarded 

to you by email) 
–  Postings from course staff and students 
–  Subscribe using enrollment key 
–  You must subscribe (class policy) 
–  Your responsibility: check email daily! 



Using Piazza 
•  Please post questions on class material on Piazza, 

rather than emailing course staff 

•  Whole class benefits from seeing your question and its 
answer 

•  Students are encouraged to answer one another’s 
questions! 

•  When discussing something private (e.g., your marks, 
or details of your specific solution to a coursework), 
mark your post as private, so only course staff see it! 
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Readings, Lecture Notes, 
Research Papers 

•  Readings must be read before lecture; 
lectures assume you have done so 
– All readings are examinable 

•  Lecture notes will be posted to the class 
web site just after lecture 

•  Class calendar shows readings day by 
day… 

 



Texts for 3035/GZ01 
•  Two required texts: 

–  P & D: Peterson and Davie, Computer Networks: A 
Systems Approach (5/e), Morgan Kaufmann, 2007 
•  4th edition is OK, but be sure to translate the reading 

assignments (translation on class web site) 

–  S & K: Saltzer and Kaashoek, Principles of Computer 
System Design, Morgan Kaufmann, 2009 
•  Part I: commercially printed 
•  Part II: available free in PDF 

•  Library has six copies of P & D, four copies of S & K 

•  Waterstone’s and amazon.co.uk sell both texts 



Classic Research Papers 

•  Available on class web page; print these 
yourselves: 

– Metcalfe, Ethernet 
– Jacobson, TCP Congestion Avoidance and 

Control 
– Saltzer, End-to-End Principle 
– [likely 4th paper TBA] 



How You Will Be Evaluated 
•  Final mark components: 

–  Two programming courseworks: 16% 
–  Two problem set courseworks: 16% 
–  In-lecture mid-term exam: 8% 
–  Final exam: 60% 

•  Each coursework is worth 8% 

•  Mid-term, in-class exam: 
–  1.5 hours, 14th November 
–  Absence must be cleared by a doctor’s note (or 

similar documentation) 



Our Late Work Policy 
•  N.B. that our policy differs from that of other CS 

classes! 
 
•  Each student granted four late days for the entire 

term 
–  For every day late or fraction thereof, including 

weekend days, 10% of marks deducted 

–  Each late day “cancels” one day of lateness 

–  Goal: give you flexibility, e.g., in case you can’t find a bug, 
or encounter unexpected other snag 

–  You choose how many late days to use when turning in a 
coursework late and state on your coursework 

–  Must use whole late days—cannot use fractional ones! 



Our Late Work Policy (cont’d) 

•  If submission more than two days late after taking late days 
into account, zero marks 

•  Programming courseworks turned in online; may be submitted 
24/7 

•  Problem set courseworks turned in on paper at the start of 
lecture 
–  If late, to CS 5th floor reception; can be submitted M – F only 
–  Weekend days after deadline still count as elapsed days 

•  Late days give you flexibility. 
No other extensions given on coursework, unless for 
unforeseeable, documented severely extenuating 
circumstances! 



Academic Honesty 

•  All courseworks must be completed 
individually 

•  May discuss understanding of problem 
statement and a general sketch of 
approach 

•  May not discuss details of solution 
•  May not show your solution to others (this 

year or in future years) 
•  May not look at others’ solutions (this year 

or from past years) 



Academic honesty (cont’d) 
•  We use code comparison software 
– Compares parse trees; immune to obfuscation 
–  Produces color-coded all-student-pairs code 

comparisons 

•  Don’t copy code—you will be caught! 

•  Penalty for copying: automatic zero marks, 
referral for disciplinary action by UCL (usually 
leads to exclusion from all exams at UCL) 



Today 

•  Overview of 3035/GZ01 Networked 
Systems: topics, people, class policies 

•  Our approach to teaching networking 

•  Two basic questions: 
1.  Why is networking challenging? 
2.  What subsystems comprise the Internet, and 

what problems do they solve? 



Theme for This Class: 
The Internet 

•  The core of the Internet architecture 
–  Internet Protocol (IP), Transmission Control Protocol 

(TCP), Domain Name Service (DNS), Border Gateway 
Protocol (BGP) 

•  Other technologies crucial to the Internet 
–  Lower-level: Ethernet, wireless, error correcting codes 
–  Higher-level: the Web, other applications 
–  Component technologies: switches, routers, firewalls 

•  If a networking technology isn’t a core piece of the 
Internet, we won’t spend much time on it 
–  e.g. mobile/cellular telephone and data systems 



Our Approach 
•  Learn about fundamental problems in 

networked systems 
– Design for scalability, robustness in large-scale, 

aggressively distributed systems 
– Gain perspective on competing designs   

 
•  Our aim is twofold: 
– Teach you the most interesting and important 

aspects of the systems that comprise the Internet 
– Teach you how to think about their designs, and 

by extension, any network protocol’s design 



Today 

•  Overview of 3035/GZ01 Networked 
Systems: topics, people, class policies 

•  Our approach to teaching networking 

•  Two basic questions: 
1.  Why is networking challenging? 
2.  What subsystems comprise the Internet, and 

what problems do they solve? 



Physical Limitation: 
Finite Speed of Light 
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Networking Latencies 
•  Question: how long does it take an Internet “packet” 

to travel from San Francisco to London and back? 

•  Answer: 
–  For sure, at least propagation delay times two. 
–  Depends on: 

•  The route the packet takes (could be circuitous!) 
•  The propagation speed of the links the packet traverses 
•  The transmission rate of the links, and thus the size of the 

packet 
•  Number of links traversed 
•  The “competition” for bandwidth the packet encounters 

(congestion).  It may have to sit and wait in router queues. 
–  In practice this boils down to approximately 150 ms 



Implications for Networking 
•  Question: how many instructions might your PC 

execute before it can possibly get a reply to a 
message it sent to a San Francisco web server? 

•  Answer: 
–  Round trip takes about 180 milliseconds 
–  PC runs at (say) 3 GHz 
–  3G cycles/s × 180 ms = 540M cycles 

•   A long time for your CPU!  The result is: 
–  Communication feedback is always dated 
–  To be efficient, communication must often be 

done asynchronously 



Networks Are Shared 
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Failures in a Hostile Environment 

•  Wires run undersea, underground, in 
the air 

•  Wireless signals must contend with a 
hostile radio frequency environment 

•  Networks contain many components 
–  Links, interfaces, switches/routers 

Scattering 

Diffraction 

Reflection 



Failures Are Surprisingly Common 

–  Suppose a communication system involves 50 
components which work correctly (independently) 
99% of the time.   

– Question: What’s the likelihood the 
communication fails at a given point of time? 

– Answer: Success requires that they all function, 
so failure probability = 1 − 0.9950 = 39.5%. 

– Must design the system to cope with failure 
as a “common [frequently occurring] case” 



Scaling Exhibits Incommensurate Growth 
Normalized growth since 1981 

Number of Internet hosts 

Fixed: speed of light, Shannon capacity, backhoe 
rental price, government licensing speed 



Scaling Exhibits Incommensurate Growth 
Normalized growth since 1981 

Number of Internet hosts 

Bits/second/$ (approximate) 

Fixed: speed of light, Shannon capacity, backhoe 
rental price, government licensing speed 



Large Dynamic Range 
•  Recall, round-trip times (latency) vary from tens 

of nanoseconds to seconds 
–   Eight orders of magnitude 

•  Data rates (bandwidth) vary from Kilobits/second 
to tens of Gigabits/second 

•  Bit error rates vary from ca. 10−8 to 10−1 

•  Packet loss rates vary from ca. 10−6 to 10−1 



Diversity 

•  Diversity of application requirements 
–  Size of transfers 
– Bi-directionality (or not) 
–  Sensitivity to latency (or not) 
– Tolerance of jitter (or not) 
– Tolerance of packet drop (or not) 
– Need for reliability (or not) 
– Need for multipoint communication (or not) 

•  Diversity of end systems 
– Vary from mobile phones 
– …to supercomputers 



Two limitations, three challenges 

•  Physical limitation: the finite speed of light 
•  Physical limitation: scarce bandwidth 

1.  Sharing 
–  Distributed coordination is difficult (Ethernet) 

2.  Reliability 
–  Failures are commonplace; how to cope? 

3.  Scalability 
–  Coping with large dynamic ranges of key parameters 
–  Incommensurate growth between different parts 
–  Diverse application requirements 



Our Approach, Restated 

•  Goal: To gain an understanding of the 
architectural principles and protocols that 
underlie the Internet 

•  “Future-proof” knowledge, useful as the 
world changes: how to think about 
fundamental networking problems 

•  You will gain hands-on insight and experience 
with programming assignments 



What’s Involved in Viewing a 
Web Page? 

•  A brief tour of the Internet’s subsystems… 



Structure of 3035/GZ01 
1.  Start with architecture today 

–  Protocols: How to structure 
communication 

–  Layering: How to leverage modularity 

2.  Then move to the lower layers 
–  Link technologies 
–  Coping with errors 

3.  Study the “narrow waist” of IP 
–  IP best-effort forwarding 
–  IP addressing 
–  Routing: Intra-, Inter-Domain (BGP) 

4.  Building on top of the narrow waist 
–  TCP reliable transport, congestion 

control 
–  Domain name system (DNS) 
–  Security, CDNs 
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Summary 
•  The Internet is a large, complex system that 

must meet a variety of challenges. 

•  On the whole, not akin to e.g. queuing theory 
–  Well-developed theoretical base of knowledge to draw 

upon 

•  More akin to, e.g., computer operating systems 
–  Abstractions 
–  Design tradeoffs 
–  Design principles (involving “taste”) 

•  In this class, you will learn how to think like a 
networking person 


