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- SimRank Overview ~N - Existing Work ~N

e SimRank e Batch Computations
e An appealing link-based similarity measure (KDD ’02) e All Pairs s(*,*)

* Basic philosophy * Single Pair s(a,b)

Two vertices are similar if they are referenced by similar vertices.
e Single Source s(*,q)

e Two Forms e Similarity Join s(x,y) forall xin A, and yin B.
* Original form  (KDD "02) e Incremental Paradigms:
s(a,a) = 1 > damping factor

similarity btw. = e |link-evolving:
nodesaandb - s(g,b) = ||

~ |Z(a)| |Z(b)] 2. 2 s(id) Li et. al. [EDBT 2010] needs O(r*n?) time for approximation.

JEL(b)icZ(a)
e node-evolving:

* Matrix form  (EDBT "10) in-neighbor set of node b
He et al. [KDD 2010] --- GPU based

S=C-(Q-S-Q")+(1-0)-1,
\_ /AN Y,

r Motivations N

* Time complexity: O(Kn?)
sim SiMyue | SIMLjetal Step 1. F|nd U,V S.t. AQ=U_-VT AQ :Hu vl

Can we
further
improve it?

Node-Pair m. G inGUAG

(a,0) [ 0.075 [ 0.062 [ 0.073
(a,d) | 0.000 || 0.006 | 0.002 — ' —
(i, f) 0.246 || 0246 | 0.246 "y { e (33, = 8)? oo { e (d=0)
(k,g) | 0.128 | 0.128 | 0.128 7518 (4 >0) ei —[Q]], (d; >0)
(k,h) 0288 || 0.288 | 0.288 &
(j.f) | 0206 || 0.138 | 0.206 Step 2. Findw st. M=Cc- Q- M-Q"+C-u-w" @ i
(m,l) | 0160 || 0.160 | 0.160 N,
(7,b) | 0.000 || 0.030 | 0.001

initialize €, «— C-u, mny+w, My« C-u-w’
- Lietal [EDBT 2010] using SVD for incremental SimRank is approximate. for k=0,1,2,--- No mat-mat

8 ~ ltiplicati
« When AG is small, the “affected areas” of AS are also small. i1 C-Q- &k, My < Q- -1y multiplications
M1 4 Ergr - Mg + My

Problem (INCREMENTAL SIMRANK COMPUTATION)
Given: G, S, AG, and C.
Compute: AStoS.

Step 3. Compute ASas|AS =M +M7T

G J g J
— Finding w —~ Pruning “unaffected areas” of AS N
M= oG uw! (@) e As M merely tallies these paths, node-pairs without having such paths can be pruned.
k=0
S=(1-0)-) " QI (@) M], , = 7777 (Zf_o cH 1R, 4181, . QT [(QT)k]*,E —ZL C’ﬂ[Q’“]a,j[S]j,*[(QT)"’]*{
- —— —— : Part 1 Part 2
Ql.LQll Q L [fe o] .19 . .
T > c‘““[ék]a,j[(QTﬁ]j}b) e Complexity: O(K(nd+|AFF|)) with
Ql.]e Q[_'— a | ar| | o h o g | . I > ' |AFF‘ = avng[O,K](‘AH"BkD
T e |teratively Pruning:
Theorem There exists W =y + %u with * Three types of paths Cd thFEd by M Y &
T — o Let F1:={b|beO(y), Jy, st [S];, #0}
y=Q-z, A=vl.z z=S.v . B B L9 e 2 (d; = 0)
. .EL{_O”'O(_J,'{: @.<_O"'O<_._>O"'O_>‘)5 —}\A—)O—>Q FQ :{ .
<t ° Pl. len,;th k all symmetric in-link p;.rtl‘ns for node-pair (7,%) lenf;trh k {y | [S]j Y # 0} (dj ~ 0)
M=C-Q-M-Q"+C u-w" Q. S);.. (@M., Ap X By :=
) ) ° P2: @(—of--o<—:j3—o---o<—:—>o---o—g*r}---o—)l} {j}x(FlUf2U{j})~ (kZO)
IS a rank_one SYIVester Equat|0n w.r.t. M' len;:hk all symmetric in-link p;rths for node-pair (,%) len;trhk {{a'a b)| a < O($). be O('y), EI$1 El’y, s.1. [Mk—l]:ﬂ,y # U} (k = U)
[Q%],.; [(QT}M
I]: I] 9= ':'I] e P3: G=o - ocjzoo—b Then My, , =0 forall (a,b) & (Ax x Bg) U (Ao x By)
k Z:S'V y:Q'Z )\:VT'Z ) \ length k length k j

- Experimental Evaluations N
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