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15-826: Multimedia Databases Goal: ‘Find similar / interesting things’

and Data Minin « Intro to DB
8 # * Indexing - similarity search

* Data Mining
Text - part 11
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Indexing - Detailed outline Text - Detailed outline
¢ primary key indexing e text
» secondary key / multi-key indexing — problem
« spatial access methods — full text scanning
* fractals # — inversion
q' text — signature files
¢ multimedia — clustering

— information filtering and LSI
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Text - Inversion Text - Inversion

Q: space overhead?
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Text - Inversion
e borary podhirge
Inln
coeument e
AR
A: mainly, the postings lists
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% CMUSCS
Text - Inversion

* how to organize dictionary?

e stemming — Y/N?

* insertions?
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% CMU SCS
Text - Inversion

* how to organize dictionary?

* stemming — Y/N?

e insertions?
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— B-tree, hashing, TRIEs, PATRICIA trees, ...

g CMUSCS
Text — Inversion

* variations:

¢ Parallelism [Tomasic+,93]

e Insertions [Tomasic+94], [Brown+]
— ‘zipf® distributions

» Approximate searching (‘glimpse’ [Wu+])
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Text - Inversion

e postings list — more Zipf distr.: eg., rank-
frequency plot of ‘Bible’

log(freq)
In(1.78V)

log(rank)
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eq ~ 1/rank /
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Text - Inversion

* postings lists
— Cutting+Pedersen
 (keep first 4 in B-tree leaves)
— how to allocate space: [Faloutsos+92]
. geomemc progression

— compression (Elias codes) [Zobel+] — down to
2% overhead!
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Conclusions

* Conclusions: needs space overhead (2%-
300%), but it is the fastest
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Text - Detailed outline

¢ text
— problem
— full text scanning
— inversion
— signature files
— clustering
— information filtering and LSI
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Signature files

e idea: ‘quick & dirty’ filter

signstura ot fila
fila
dosm. | ... John Smith ...
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g CMUSCS

Signature files

* idea: ‘quick & dirty’ filter

* then, do seq. scan on sign. file and discard
‘false alarms’

* Adv.: easy insertions; faster than seq. scan

 Disadv.: O(N) search (with small constant)

* Q: how to extract signatures?
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Signature files

Word Sipnature
data 001 000 110 010
base 000 010 101 001

001 010 111 011

doc. sipnature

m (=4 bits/word)
F (=12 bits sign. size)
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* A: superimposed coding!! [Mooers49], ...
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Signature files

* A: superimposed coding!! [Mooers49], ...

‘Word Sipnature
data 001 000 110 D10
base 000 010101 0O1

doc. signature 001 010 111 011

ft 1

data T

actual match

15-826 Copyright: C. Faloutsos (2006) 18




C. Faloutsos

15-826

g CMU SCS

Signature files

Word Sipnature
data 001 000 110 010
base 000 010 101 001

doc. signature Q01 010 111 011

retrieval T T TT

actual dismissal
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* A: superimposed coding!! [Mooers49], ...
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Signature files

* A: superimposed coding!! [Mooers49], ...

‘Word Sipnature
data 001 000 110 D10
base 000 010101 0O1

doc. signature 001 010 111 011

nucleotic T T T T

false alarm (‘false drop’)
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Signature files

Word Signature
data 001 000 110 010
base 000 010 101 001

doc. signature 001 010 111 011

‘YES’ is ‘MAYBE’
‘NO’ is ‘NO’
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* A: superimposed coding!! [Mooers49], ...

% CMUSCS

Signature files

* QI1: How to choose F and m ?
* Q2: Why is it called ‘false drop’?
* Q3: other apps of signature files?
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Signature files

¢ QI1: How to choose F and m ?

Word Signature
data 001 000 110 010
base 000 010 101 001

doc. signature 001 010 111 011

m (=4 bits/word)
F (=12 bits sign. size)
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Signature files

e Q1: How to choose F and m ?
* A: so that doc. signature is 50% full

Word Signature
data 001 000 110 010
base 000 010 101 001

doc. signature 001 010 111 011

m (=4 bits/word)
F (=12 bits sign. size)
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Signature files

¢ QI1: How to choose F and m ?
# ¢ Q2: Why is it called ‘false drop’?
* QQ3: other apps of signature files?
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Signature files

* Q2: Why is it called ‘false drop’?
* Old, but fascinating story [1949]

— how to find qualifying books (by title word,
and/or author, and/or keyword)

—in O(1) time?

— without computers
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Signature files

 Solution: edge-notched cards
12 40

ecach title word is mapped
to m numbers(how?)

eand the corresponding
holes are cut out:
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Signature files

* Solution: edge-notched cards
12 40

‘data’ -> #1, #39
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Signature files

 Search, e.g., for ‘data’: activate needle #1,

#39, and shake the stack of cards!
12 40

‘data’ -> #1, #39
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Signature files

¢ Also known as ‘zatocoding’, from ‘Zator’
company.
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Signature files

¢ QI1: How to choose F and m ?
¢ Q2: Why is it called ‘false drop’?
* QQ3: other apps of signature files?
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Signature files

* Q3: other apps of signature files?

* A: anything that has to do with
‘membership testing’: does ‘data’ belong to
the set of words of the document?

‘Word Sipnature
data 001 000 110 010
base 000 010 101 D01

doc. signature 001 010 111 011
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Signature files

* UNIX’s early ‘spell’ system [Mcllroy]

* Bloom-joins in System R* [Mackert+] and
‘active disks’ [Riedel99]

e differential files [Severance+Lohman]
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Signature files - conclusions

* easy insertions; slower than inversion

* brilliant idea of ‘quick and dirty’ filter:
quickly discard the vast majority of non-
qualifying elements, and focus on the rest.
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