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The study of mathematics, like the Nile, begins in minuteness but ends in
magnificence.
Charles Caleb Colton.

The endless study of information retrieval, like the Taj Mahal, begins in

magnificence and stays in magnificence.
Venkatesh Vinayakarao.

Love Tarun Venkatesh Vinayakarao (Vv)




Review

>
L .
(1)
C
0
)
=
()]

Irformation Mesd
L=t us l=arn mare
abaout INTS

One (bad) Approach

w— Query="TIiCRA) a2 T Sri Ciey” * First match the term lIIT.
Retrieval ; N
] e ST Bl * Filter out documents that contain this term.
* Next match the term 5ri.
* Filter out documents that contain this term.
* Next match the term City.
* Filter out documents that contain this term.
Documents
Anfomy and Cheopairs Jullus Cassar T b= Temipasd Harm bt O hedio Maobath
Anmbony 1 1 1] i} 1] 1
v | s 1 0 8
E Caasar 1 [ 1 1
& | Ccalpurmia 1 0 0 ]
Claopatra 1] 1] 1] 1] 1]
mercy 1 [ 1 1 1 1 = < .
worsar 1 [ 1 1 1 [ Int[] - 1.! 1}.!

“Brutus and Caesar and not Calpurnia®

T 0 T 0 T
T O T T T
I B B B B | Brutus

3 1 — 2 4

Document 1 and 4 satisfy our query.
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Review

Billions of bilious que\

blistering barnacles! Decide
what a document is. Know
how to tokenize it. Prepare a
stop words list. Take any
document, tokenize,
normalize, remove stop
words, stem/lemmatize, sort,
prepare posting lists. That is
all!

28 2

2 o~
Brutusﬁ "9 2328443

5 51 %g,ﬂ-ﬁax
lll 8114145160071

Skip Pointers Content Processing

Caesar

Precision P = tp/(tp + fp)
Recall R=tp/(tp + fn)
Evaluation
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How to Store a Dictionary?

BRruTUS — | 1 2 4 11 | 31|45 | 173 | 174

CAESAR — | 1 2 4 5 6| 16 57 | 132

CALPURNIA | — [ 2 31|54 | 101

. g A g
"

dictionary postings
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One (bad) Approach

 Store them all in a file.
* Go linearly (one by one) and compare.

Avg. no. of Comparisons < No. of Words in

Dictionary
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Second (still bad) Approach

e Sort them.
* Do a binary search.

Avg. no. of Comparisons « Log(No. of Words in

Dictionary)
Can we do better?
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How can we store all dictionary

words for a fast look up?

116

>
(-
(4%}
C
RS,
=
=
()




Hashing

hello hello

Simple hash | I\
function mowen|  h" € 1 1 0

52 | 8+5+12+12+15 52

[65]
[66]
[67]
[68]
[69]

Simple hash o)
71

table [

[73]

[74]

[75]

[76]

[77]
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Binary Search Tree

Dictionary terms are stored in the leaf nodes.

Balancing this tree is a concern. Can we

do better?
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B-Trees

* Nodes may have any number of children in the
interval [a,b]
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Tries

Descendents have
common prefix

Leaf nodes store
the keys

. animal
' animate
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Wild-card queries: *

o
>
2
| -
i)
(]
o
)
C
(1%
| -
Q
(@)
|_

* mon*: retrieve all words in range: mon £ w < moo

* *mon: find words ending in “mon”: harder
* Maintain an additional B-tree for terms backwardes.
Can retrieve all words in range: nom < w < non.
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B-trees handle *’s at the end of a
guery term
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 How can we handle *’s in the middle of query
term?
* co*tion
* We could look up co* AND *tion in a B-tree and
intersect the two term sets
* Expensive

* The solution: transform wild-card queries so that
the *’s occur at the end

* This gives rise to the Permuterm Index.
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How to Match he*|o?
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* Rotate he*lo = he*loS =2 hello$
She*lo =2 oShe*| = loShe*

* Till * is at the end. ellogh %_x

* Exercise: How will you
match h*|*o? loshe —

-
i~

lo$hel
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k-gram Index for Wildcard Queries
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* k-gram is a sequence of k characters.
e 3-grams in “India” are Ind, ndi, dia.

* We add a S to mark beginning and ending of the
term.

 Therefore, “India” 2> {“SIn”, “ndi”, “dia”, “ia$"}

Sin | ... iaS | Heuristic: Match first and
last 3-gram

SIn AND ia$S = In*ia

India India

Insecure Inertia
) - {India, Inertia, ...}

Inactive Calpurnia

Inertia
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Test Your Understanding
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e Can we define a 3-gram conjunctive query for red*?

* Sre AND red does not match red*.

* We need a postfiltering step to check the results for
red*.
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