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Abstract In many application fields, top-%£ is an important operation since it returns £ most im-
portant objects according to a given ranking function. Different from traditional TA algorithms.,
NRA only requires sequential access to return top-k results so that it can be used in environment
where random access is limited or impossible. This paper analyzes the execution behavior of NRA
and determines tuple number to scan in increasing and shrinking phase. It is found that in massive
data context, NRA needs to maintain large quantity of candidate tuples in increasing phase which
affects algorithm efficiency significantly. This paper proposes a novel top-k algorithm TKEP
(Top-K with Early Pruning) on massive data which performs early pruning in increasing phase to
prune most of candidate tuples. This paper provides mathematical analysis of early pruning and
proves its theoretical and practical pruning effect. To the best of our knowledge, it is the first pa-
per to provide early pruning in top-k processing. The extensive experiments show that compared
to NRA, TKEP maintains less tuples by a factor of three orders of magnitude, it consumes less
memory by a factor of an order of magnitude and TKEP achieves substantial performance speed-

up of an order of magnitude.
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(2) bloom filter [ A Y false positive [a] .

&% 1. EarlyPruning (RID rid).

//function testInBF(bf, rid) is used to determine

//whether rid is contained in S on which bloom filter

//bf is constructed, true is in, false is not

1. int index = [log, T/ ]

2. fori=1tom

3. boolean inflag=testInBF (EGBFT,; (index) ,rid)

if(linflag)

return true;

4
5
6. enfif
7.

end for

8. return false;
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1F 4 EGBET R/ T 2 57 D1 R i . s Cpdee e o

TKEP (5 (C 1 15 o 2 B, 5% 177 ) S P
iﬁfﬁ?i&?ﬁhﬁiﬁ%@]ﬁﬁfﬁ Al FEG R B B, an AR 27. return Pq
[l — TC2H (49 22 A AN ] Ja 1 78 A 7] 97 S/ B B0k 28. end if
15 SR 220 i Hevh BT — BT U 2 A Y. 29.  endif
30. end if

— P Ik Rl sk C A B VI Jud, R 2 57 )
(1) G 41 1) At &k PR LR B NS T P AT BT ).
Al S XS B IN A I TH AR L 1315 3 VIR AR 04
. TKEP kI 5 202 « BN R K B B b 34> oo
Mz A JEt, TKEP WA R AT 2 Ik 85 P14, X
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2. 1%, i B BT B AT R B R L B BRI B £
2.14% .71 H , bloom filter [¥) 46 M 45 4E 0] DL #E N 1%
HBR G BFT . AT TKEP 1] RLAE /N9 48 M 375 458 Kk
YU 25

Bk 2. TKEP(L,,~.L,.F)

//Pq: priority queue to maintain £ highest lowerbound

of tuple

//C: tuple set in hash table

1. boolean beGrowing = true;

2. hashtable ht;

3. loop from 4~29;

4

. read next object x in round-robin way and update

threshold
5. if (beGrowing)
6. ifCearlyPruning(x.rid))
7. continue;
8. else
9. Hashtable_Value value=update_hashtable(ht,
x.rid)
10. if(value. partialScore=Pq.min)
11. update (Pq, value)
12. end if
13. if (Po.min=threshold)
14. beGrowing =false;
15. end if
16. end if
17. else
18. Hashtable_value value=ht.get(x.rid)
19.  if(value==nulD
20. continue;
21.  else
22. Hashtable_Value value=
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