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wy .. of ¢

¢ Compute cumulativeWt(l,) =3 _ | weight{w,)
 L=14. 1, ... Iy such that k is t]mﬁm‘gest index for which

cumulativeWe(l,) < T

o Insert frontiers of liste 8 = 4 — L in a heap H.
: while H not empty do

pop from H current minimum record m along with
total weight mw of all lists in H where m appears
push in H next records from lists in S that popped.
for i = &k down to 1 do

if {mow+ eomulativeWtily) = T') exit-for:

gearch for m in {; using a doubling binarv search

method, and if found,

increment: e with weight (word ().
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! Prefix-Filteri ng Principle : Consider An Ordering O Of The Token Universe U And A Set Of Records, Each With
Tokens Sorted In The Order Of O. Let The P-Prefix Of A Record X Be The First P Tokens Of X. If O(X,y) 3 a ,

ThenThe (X - & +1) - prefix ofx And (|y|- @ +1) - prefix of Y Must Share At Least One Token [37].
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2 positional Filtering Principle : Consider An Ordering O Of The Token Universe U And A Set Of Records,
Each With Tokens Sorted In The Order Of O. Let Token W=X[I], W Partitions The Record Into The Left

Partition X (W) = X[1...(i - D] And The Right Partition X (W) = X[I|X|] .1f O(X,y) 3 a, Then For
Every Token Wi Gy, O(x (W) +y; (w) +O(x (W)+ y, (w))® a
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ppjoin (R, t)

Input : R is a multiset
of records sorted by the increasing order of their
sizes; each record has been canonicalized by a
global ordering ) a Jaccard similarity threshold ¢
Output : All pairs of records {x, y}, such that ssm(zr,y) > ¢

15— 0
2 I —0(1<i<|U]);
3 for each x € R do
4 A — empty map from record id to int;
5 P |z| =t |z|]] +1;
a for i =110 pdo
7 w— xe];
8 for each (y, j) € I, such
that |y| = ¢ - |z| do /* size filtering on |y| */
0 o Tk (] + [])]:
10 ubound «— 1 + min(|z| — 2, |y| — 7):
11 if A[y] + ubound > @ then
12 | Alu] — Aly] + 12
13 else
14 | Aly] —0; /* prune y */;
15 Tw — T U {(z, i)}
/* index the current prefix */;
16 Verify(z, A, a);

17 return 5

[37] pp-join s ,g591 - 7 Jsis

g e Bi Vb Ll 3 b Lol 5 Wisd s e Js3 S50 4 lolS All-Pairs s
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[N U i

oo =y @ o

10
11
12
13
14
15
16
17
18

19

20

21

22
23

Input : R is a multiset

of records sorted by the increasing order of their
sizes; each record has been canonicalized by a
global ordering O; a Jaccard similarity threshold £

Output : All pairs of records {z, y}, such that sim(z,y) > ¢
S —

Ii—0(1<:<|U
for each r € R do

1

A — empty map from record id to int;

pe x| =t |z[] +1;

fori=1topdo

w — z[i];

for each (y,j) € Iy such

that |y| > t-|z| do  /* size filtering on |y| */
oo [ekp(le] + o)

ubound «— 1 4+ min(|z| — 4, |y| — 7 ):

if Aly] + ubound > a then

if Aly] =0 then
t

if H i H]_na_x then
| Aly] — Al] +1;

.!ru_,l — I-w I {'::I. ?]}..

/* index the current prefix */;

| Verify(z, A, a);

return S

[37] pp-join+ i ,951 - 9 Jse

Hmmc — |~f| + |t|"| -2. |—1__|_;_ - I:|I| + |'*'d'|:'-| - E:i +j - 2:]:'
H — SuffixFilter(z[(i + 1) .. ||}, y[(G + 1) - . |v[], Hmax, 1);

else

| Aly] — —o0;  /* avoid considering y again */;
else
L Aly] — 0; /* prune y */;
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Roughly The Same !
Resemblance ®

% The Resemblance R(A,B) Of Two Documents, A And B, Is A Number Between O And 1, Such That When The
Resemblance Is Close To 1 It Is Likely That The Documents Are Roughly The Same [23].

A Is Roughly Contained Within B *

5 The Containment C(A,B) Of A In B Is A Number Between 0 And 1 That, When Close To 1, Indicates That A Is
Roughly Contained Within B [23].
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At Random And Let M (A)=MIN,(p (S(Aw))) and L(A)=MOD, (g(p(S(A W) . pefine M)
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Is An Unbiased Estimate Of

The Resemblance Of A And B.

O
TheVaue —F—~——7— |SAn Unbiased Estimate Of The Resemblance Of A And B.
iL(A)uL(B)
L(A)1L(B)
TheVaue |L(A)| Is An Unbiased Estimate Of The Containment Of A In B.
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A Locality Sensitive Hashing Scheme Is A Distribution On A Family F Of Hash Functions Operating On A Collection
Of Objects, Such That For Two Objects XY Pry; - [h(x) = h(y)] = sim(x, y)

Here Sim(X,Y) Is Some Similarity Function Defined On The Collection Of Objects.
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[L- sm(x,y)]+[1- sm(x, y)|£[1- sim(x,y)]

Y For Any Similarity Function Sim(X,Y) That Admits A Locdity Sensitive Hash Function Family, The Distance
Function 1-Sim(X,Y) Satisfies Triangle Inequality.
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’SmDice (A’ B) :0’ SI’nDice (C’ B) = ’SmDice (A’ C) =

wIN
wIN

~——

1- grnDice(A’C)-l-l_ grnDice(C’B <1- grnDice(A’ B)
YL oloyd plea by SM, (6l i b &
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v 1+sim(x,y)

| cald b b gl

1 Given A Locality Sensitive Hash Function Family F Corresponding To A Similarity Function Sim(X,Y), We Can
Obtain A Locadlity Sensitive Hash Function Family F' That Maps Objects To {0,1} And Corresponds To The Similarity
Function 1+sim(x,y).

2

59 - (o - 3) axio




0395 Olsee

ad 0 0t (sito 055y Sl (Slalllan Jol 516 £ 9090 b (gl 15 0 St oler b Jsf 36 ( I )

m 1038505 Ol
" o F b

¢'1;-:-*"’5|ﬁ?;"4’ L ol oo 5o dlael H0g5 arldd (5)138lp 5 s ©92 5Ly e Ll ke

1388/03/19 : &, 10 i)y g =3 — o BteSly 05g 5 WS

b i g 0S oolaiu] quiled co anad ol 5l ol oue! [31] 30 o2 apad pl oldl LS8 alad jexen
a5l 0,50 Call b b Billae Coalge 4y b jlupd o mlsi 0929 pac b 2529 5l (5,558

w‘ OAAT 3 M )b FLY f“”)jL"’ Cawd
4wl Jlwpd o lgs 5l gl oalgls auilyn ol lp a5 SIM(X,Y) calis o o gl p -3 aoas

0,5 ax>le WL [31] w50 anad ol oLl sl

5% o8 blxe LB a5 1-8M(X,Y) 51 G tag il foded 52 51 a5 9,5 (654 Olgi s 4 ()
a +sim(x,y)

1 Gl CnBgn a0l sl o @‘93 3 eolgls SO Qljss.o Aol Sed S
a

a >0] 0 a5 0,0 ey

&8 el 1 234

Y . .

E9r PSSy Wgdon L aS oo Se plad lgie 40 Wgin WS B, L SteiN[11] ;o
3 s 1 9S (o Arlis (e j2 40 g dsgerme JST )0 1) IS 1S e Jleia] aje5 g o
holims | (o35 il 51 Sy Asgarme S 5 e, gly odel Cewd & 38 mibe S5 LBl
el ailes JLSG (638 eSSl S Jlaae alie yeie a5 Cal (pl @8ly jo g, ol 8,8 .08 o
Ced 4y (29> oy o 1y e S ailie 5te Glsiee st pled sl T 05T s @ 5l
.0)5]

1348 Sl os)S e |, sl hash b “calas 5 e slatg, plos b alics allie o) 5 Stein
1S oo 3o (44) ala

Y For Any Similarity Function Sim(X,Y) That Admits A Locality Sensitive Function Family, The Distance Function 1-
Sim(X,Y) Is Isometrically Embedded In The Hamming Cube.
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Similarity-Based *
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