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Algorithm 1 iSCK

Input: G := knowledge graph, q := query, tdb := tree depth
bound

Output: £V G := top-k valid groups
1: kVG =0,6 = 4o
2 foreach 7i = (V°,£°) € G do

3 if Ti.root # pv or yevov.p N q.o = O then

4 delete 7; from G > Pruning Rule 1

5 RSP+ G

6: for each 7i € q.,rsp; € RSP do

7 if 7« € rspj.p and lsp(rspj, i) > tdb then

8 delete 7; from rspj.¢ & Pruning Rule 4

9: delete rsp from RSP whose rsp.o =0

10: RSP «+ RSP

11: while RSPZ # 0 do

12 RSP? « RSP

13:  rspga < select NN of g from RSP@

14:  if dist(rspqa,.q) > 6/(Isp(rspqa,q) + 1) then

15: delete rspyq and continue > Lemma 2

16:  if rspga. 2 q.¢ then

17: generate a vg {rspga}, maintain kV'G, and continue
18: for each rsp; € RSP3 do

19: if rsp; € circle(q, stl(q, rSpga)) then

20: delete rsp; from RSP® & Pruning Rule 2

21: RSP‘E’ «~— RSP®

22:  while Bunselcdcd(rsp,‘,rsp,j) € RSPE, do

23: rSppi, rsppj < choose an unselected rsp pair

24: if (rspga.p U rsppi.) 2 q.¢ then

25: generate a vg {rspga,rsppi}, maintain AVG, and
continue

26: if (rsppi,rspp;) conflicts dynamic constrains for pair-
wise distance bound then

2: set as selected and continue > Lemma 3

28: for each rsp; € RSPS, do

29: if rspi ¢ ctrclc(rsp,n, -) ﬁczrclc(rsppj, -)) then

30: delete rsp; from RSPS, > Pruning Rule 3

31 RSPS, + RSPS,

32 gsc + apply G:eedySetCover on (RSP, — rspqa —
TSPpi — T'SPp;j

33: Pmin — gsc- (loglq.o| +1)+3 > Lemma 4

34: calculate ¢max

35: while dmin < @ < dmaxr do

36: V G4 + generate uncovered vg w.r.t. ¢

37: calculate ranking scores of VG,

38: if @ < 3 then

39: kV G + add vg, § « 6, maintainTopK(kV G)

40: 0+ 0+1

41:  delete rspgq from RSPE,

¥ 2014 RSPE 9nd #AAola, TE MHE Edolal, kVGE Top k9 It Fa 2FolaL,
4 g guel AFela, o f& 1§ 97 Aela, st @Al Top kel B Aol

ST =] -
IE gAse

Az A g FaeFE 14 A 15 Bl ZEANE FE aFe A8 A
A 9ol AYHE K& 1E S dvg Fx Ang NFow
FRORE OHS BEISe fE 1ES 90

gb—t— @A om

%1

Aol Ed] zlo]9]
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