
Polyte
hni
 Institute of NYU February 2, 2011Computer S
ien
e and EngineeringCS 6913, Spring 2011 CS 6913: Web Sear
h EnginesCourse Prerequisites: Solid Computer S
ien
e ba
kground. Ex
ellent programming skills,preferably in C/C++. General experien
e with the web and with HTML is expe
ted. Knowl-edge of algorithms (similar to CS6033 or CS3414) is re
ommended. Useful but not required arebasi
 knowledge of networking and of Unix network and systems programming, s
ripting languages,and OS and database 
on
epts.Time and Lo
ation: TH 6:00{8:25 pm, room JAB 774.Instru
tor: Prof. Torsten Suel, email: suel�poly.edu, phone: (718) 260 3354, oÆ
e: LC 245.OÆ
e Hours: W 4:45{5:45 in LC245, or by appointment (send email).Course Webpage: http://
is.poly.edu/
s6913/ { available soon.Textbooks: The following books are re
ommended as ba
kground reading for this 
ourse, but arenot required. See also the 
ourse page for additional resour
es.{ Introdu
tion to Information Retrieval, by Manning, Raghavan, and S
hutze, Cambridge Univer-sity Press, 2007 (available online for free).{ Mining the Web, by S. Chakrabarti, Morgan Kaufmann 2002.{ Managing Gigabytes (2nd Edition), by Witten, Mo�at, and Bell, Morgan Kaufmann 1999.{ Python Essential Referen
e, by D. Beazley. 4th Edition. Addison Wesley 2009.Grading Poli
y: The �nal grade will depend on the 
ourse proje
ts and assignments (60%), andthe �nal exam (40%). The �nal proje
t may also involve preparation of a paper or a presentation.Assignments. There will be several written or programming assignments. These assignments haveto be done individually by ea
h student or in teams of two, as to be announ
ed. Dis
ussionsbetween students and help in using the programming environment are permitted and en
ouraged.However, no 
ode or solutions may be 
opied! In the se
ond half, students will work on a largerproje
t, individually or in small groups. A list of available proje
ts will be presented, and studentsmay also propose relevant proje
ts of their own interest.Course Outline. This 
ourse will 
over a variety of topi
s related to web sear
h te
hnology.The main fo
us will be on large-s
ale web sear
h engines (su
h as Google, Yahoo, and Bing) andthe underlying ar
hite
tures and te
hniques. You will learn how sear
h engines work, and gethands-on experien
e in building sear
h engines from the ground up. You will also learn about thefundamental 
hallenges and bottlene
ks in 
urrent sear
h te
hnologies, and about resear
h e�ortsthat address these issues. In this 
ontext, we will also 
over fundamentals of information retrievaland data 
ompression, and 
omputing with massive data sets. Here are some typi
al topi
s:� basi
 web proto
ols� sear
h engine ar
hite
ture� web 
rawling web exploration, and web surveillan
e� indexing of very large text data sets� text and data 
ompression



� I/O-eÆ
ient 
omputing and 
omputing with massive data sets� sear
h engine query exe
ution and ranking fun
tions� do
ument 
lassi�
ation and 
lustering� use of link stru
ture in web sear
h and data analysis� graph models for the web and related networks� data mining on the web� 
omputational advertising� sear
h engine manipulation and spam� advan
ed sear
h engine ar
hite
tureThe 
ourse will 
over both algorithmi
 te
hniques and implementation aspe
ts. Students will berequired to 
omplete several substantial programming proje
ts in C/C++, Java, or the Pythons
ripting language. Students will also have to read a number of resear
h papers.Poli
ies and Suggestions. Following are a few tips on how to approa
h the assignments.(1) Start on the assignments early! Assignments may be more substantial than they appear on�rst sight. But others may be easier, on
e you �gure out the ne
essary parts. But they allneed some planning, so a last-minute approa
h is dis
ouraged.(2) Do not reinvent the wheel! For example, Python has a lot of useful fun
tions in its standardmodules. Che
k it out. You many also �nd other useful libraries on the web. But ask me forpermission if you would like to use other outside 
ode libraries.(3) Do not skip programming assignments! You should do all of them. Subsequent assignmentsmay reuse 
ode from earlier ones. Make sure you write your 
ode su
h that you 
an modifyit easily later.(4) Dis
uss the assignments with 
lassmates. Seek and provide help about things su
h as theprogramming environment, library fun
tions, design de
isions. Don't get stu
k for hoursbe
ause you 
annot �gure out, e.g., how to run a Python program or how to use a parti
ularlibrary - ask somebody. Ask other students, then ask the instru
tor if ne
essary.(5) But, again, do not 
opy 
ode. There are tools that will dis
over this!(6) If you are in serious danger of falling behind, talk to the instru
tor BEFORE it is too late.(7) Make use of the oÆ
e hours. If needed, there will also be spe
ial proje
t dis
ussion hours, tomeet as a group and dis
uss any 
ommon problems with the assignments.
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