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UCLA Instructor: J. Cho
Computer Science Department

Fall 2006
Student Name and ID: _ALBERT LEE LOZIPEATS

CS246 Midterm: 1.5 Hours

Attach extra pages as needed. Write your name and ID on the extra
pages. If you need to make additional assumption to solve a problem,
write it down on the sheet. A calculator and one-page double-sided
cheatsheet are allowed.

Problem Score
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Problem 1: 20 points

In order to take random samples from the following graph, you have run the WebWalker
algorithm multiple times, In one of the runs, the algorithm visited the nodes in the sequence

of B,1,4,2, 8,

[+&

Assuming that d, the maximum number of edges per node, is G, draw the graph constructed
by this particular run of the WebWalker algorithm. Please label each node with its node
id, Also, in the space provided below, write down the number of self-loops for each of the
visited nodes. Assume that there is no “search engine” from which you can obtain incoming
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Number of self-loops:

Node 5:_ 2 Node 1:_ & Node 4. '] Node 2. Node 8: i
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Problem 2: 20 points

We are building a query translation system that translates a mediator query into Amazon
queries. The mediator provides the following basic predicates for its query interface:

LastName = $1

FirstNeme = $f
Title = Bt
ISBN = $i

Here, users can specify an author’s last and first name through the ‘Lastlame = $1’ and
‘FirstName = $f' predicates. Users can specify a part of a book title through Title
= $t predicate. Predicate ‘ISBN = $i’ returns the book with the given ISBN nnmber.
The mediator allows users to issue arbitrarily complex boolean queries based on the above
predicates. The mediator uses the minimum subsuming translation, — i

‘.'_ = -, v
Unfortunately, the Amazon site provides a slightly different query interface t'htir.ﬁfppn:'t:;
the following predicates: £

Author = %1, Bf
Heyword = gk

Here, ‘Author = $1, $f’ predicate specifies an author’s last and first name separated by
comma. The first name $£ is optional and can be omitted, but the last name is not. That
ig, ‘Author = $1,? is allowed, but ‘Author = ,$£f’ is not. The Xeyword = §k predicate
returng all books with the keywords $k either in the book title or the subject field.

1. List all basic mappings (translations) that are necessary to translate any mediator
gueries into Amazon queries. For example, if we should map a query of the form
Keyword = $k to Author = $k. Write the following mapping:

Kayword = $k —> Author = §k

(You may assume thal amazon support the query True, which returns all books in
amazon. |
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2. Using Algor_ithfﬁ TDQM, tmnsla.t?ére following-query:

((First = *Ton’ OR First = 'Tommy’) AND Last = *Clancy’)
OR Title = 'Red October’
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3. Again, using Alporithm TDQM, translate the following cguery:
Title = ‘Red October' OR ISBN = '1234567880°
What will the system get from Amazon from the transiated query?
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Problem 3: 20 points

Qur goal is to find all pairs of “related” pages from a collection of 100 million Web pages.
We consider two pages related if at least 100 pages link to bﬂth both pages. For example, in the
following graph, pages a and b are re related.

Deseribe an algorithm that can identify all pairs of related pages efficiently from the given

dataset. % |
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Problem 4: 20 points

We have a database of 9 objects, a, b, ..., i. Our objects have three attributes z,, Tz, and
ra. The attribute values of our objects are given in the following table:

[ el b e[ & e[ F[ o[ A

2, 03 0.6]08[05|04]1.0[02[01] 0]
72 0206 | 08| 040305100907
73 || 0.1 | 0.7 | 0.6 050304 0.2]0.8] 09

: T : ; . :
Our goal is to find the top-2 objects with the highest score when we use the ranking function
F(x1, 2} = min(x;,»a), Assume that we can break a tie randomly (i.e., if two objects have
the same score, it is okay to return either of the two objects).

For your convenience, the following table shows the sorted list of object values for each
c Birs = o i
attriboge: T %) L «b

(21 | (F:1.0), (e:0.8)] (6:0.6) (d:0.5), (e:0.4), (@0.3), (g:0.2), (R:0.IY (50
(22 | (g:1.0), (A:0.9), (c:0.8)(:0.7), (b:0.8), { 1:0.5); (d:0.4), (e:0.3), {2:0.2)

23 | (1:0.9), (h:0.8){ (570.7), (0.6} {d:0.5), (F:0.-4)} (e:0.3){[:0.2)7 (a:0.1) |

e e
1. When we;lgs'e the Fagin's threshold algorithm, how many sorted accesses and random
ACCESSes we perform? Fodl (i ol f Y

2, Assume that we use the algorithm MPro, where we use z; for sorted aceess and do
random probing for the remaining attributes in the sequence of z9 and 23, How many
random probing do we perform?
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Problem 5: 20 points

We are running a company that caches two pages, Py and Pp. On average, Py changes once
an hour and P changes once a day. Because of our resource constraints, we can refresh

only one page per month.

1. If we want to maximige the time averaged Freshness, how should we refresh Py and
B You don't have te give exact numbers. Roughly describe how often you would
visit each page and explain your reasoning. { Freshness is the fraction of the pages
that are up-to-date within our cache.)
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9. If we want to minimize the time averaged Age, how should we refresh Py and Py?
Again, roughly describe how often you would visit each page and explain your Tea-
soning. (Age of a cached page is 0 if the page is up-to-date, and Age is the time from

modification if the page is obsolete.) . /7 A dsives A
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