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i Approximate String Selections

p = Nicolas Kage N
S = { Nicolas Cage, Will Smi’;h, Bin Wang}

Measuring the distance between two strings:
e Edit Distance
e Jaccard

e Cosine
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i Block Edit Distance

ED( BinWang, WangBin) =6  O(mn)

It s expected to
reduce the search

But, space to answer the
query.

Block Edit Distance extends classica.dit distance with
block moves. ®

BED( BinWang, WangBin) =1 An NPC Problme!!

i Outline
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i Frequency Distance

Given a string s, we call the number of duplicated

number of a character in s is the local frequency,
denoted by f(s).

Need to delete/substitute a g posDist =1

— R
f( aggc) :{a‘&gQ} f( aaccAg)—:/{a-Q,c-Z,g-l}

Need to delete/substitute an a and a ¢ negDist — 2

FD( aggc, aaccg) = max(posDist, negDist) = 2
FD(s,p) < BED(s,p) (VLDB’01)

i Positional ¢-grams

Given a string s and a positive integer ¢, a
positional g-gram of s is a pair (i, si, i +q — 1]).

#BiiinWiainigi$  G(BinWang,2) = {(1#B), (2,Bi), (3,in).
DT (nw), (5, Wa), (6,an), (7,ng), (8,g9)}

L G(WangBin,2) = {(1,#W), (2. Wa), (3,an),
LD T= (ng) (5,8, (6B, (Tin), B9}
BED(BinWang, WangBin) = 1, and
they share 5 common 2-grams.
If BED(s,p) < k, then s and p must share
at least (max(|s|, |p|) — 1 —3(¢ — 1)k) g-grams.
(VLDB’01)

2 — grams

3
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Our Approach

e Frequency Distance:

— Advantages: it is easy to calculate;

— Disadvantages: the filterability is weak.

e Positional g-grams:
— Advantages: it can prune away more non-
candidates;
— Disadvantages: it requires more overhead on de-
composing strings into gram sets.
Our approach is using a novel two-tier index struc-
ture to combine the advantages of both F'D and po-
sitional g-grams.

A Two-Tier Index Structure

ID | String
id; | taacaga
ida | cctge
idg | agaatta
id4 | taacc
ids | tcgec
idg | acctcce

(a) Strings

N <
oo e o b o b

(b) 2T1
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i Cluster Trie

Character node

f(idy) Fida|vacagal, g- 1,t- 1
idg | cctge
idg | agaatta
id4 | taacc
idg | tegec
idg | acctcce

(a) Strings l

Ordered Cluster Tr|e

‘a. e

e Large global requency take precege nce.
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i Compact Cluster Tire

A In order to solve the
m it abquﬂhe%oblezﬁlé, W
merge ngdesth In C

; cluster tite 188 Eontrtict

%’wy ~ Aa C PSEERCLRE RR

1 T 47 \L RIE.
2] [1.2] . . .
c C a : a Fer Stﬁ\mggnlly dﬂﬁ@ﬂeﬁﬁ, f 2],
AL i f> —clusherddbe staatleyithan
5 , ids, i3, a giviirsigheld 0

40 ido.id i The size of each cluster is in

between [e’lll'£7l bl 9”’111,/1,‘-‘ .

6, =1
[amina Hmam] - [2 2]

ID | String
id; | taacaga
idg | cctge
idg | agaatta
id4 | taacc
idg | tcgec
idg | acctcce

(a) Strings




Search Candidate Strings

k=1

ID | String
id; | taacaga
idg | cctge
idg | agaatta
id4 | taacc
idg | tcgec
idg | accteccc

Query: p = aaatggc
f(p) ={a’31c’115'2’t'1}

G(p, 2) = {#a’ aa, a3, at, tg, gg, &c, CS}

Since max(7,7)—1—-3x(2—1)x1
=3, idy is filtered.

.. <L

posDist =0
negDist =0
ec=0

negDist =1 1,1
neaDy .1

posDist =0
[1,1]
[1,

posDist =0
negDist =1
ec=1

posDist =1
negDist =1 [[4,5]| |[I3,3] ]
ec=

a c/ g

i Performance Evaluation

Construction Time(sec.)
R34

Filtering Time(sec.)
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with almost no addition of con-
struction and filtering time, the
index size is significantly reduced
by ComMpPACT CLUSTER TIRE.
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i Performance Evaluation Cont.
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Sc
Filterability = 1 — %

where S¢ denotes the candidate set generated by filtering
with our indices, and .S denotes the string collection.

+
Hank Yo/
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