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Index Sieving – A Fast Ranking Search Method for Large-scale Search Engines 

 

Masanori HARADA   Shin-ya SATO   Kazuhiro KAZAMA
 

NTT Network Innovation Laboratories, NTT Corporation 

NTT Musashino R&D Center  3-9-11 Midori-cho, Musashino-shi, Tokyo, 180-8585 Japan 

E-mail:  {harada, sato, kazama}@ingrid.org 

Abstract  Most of today’s document retrieval systems use inverted indices to implement fast and efficient search. However, 

as the targeted document collection is getting large, postings read from the inverted index also become large and search 

speed is sacrificed. In this paper, we propose index sieving, a method of reducing the size of postings read from the index to 

accelerate search. With index sieving, we first search highly relevant documents using an index which stores postings that 

will largely contribute to relevance scores. Effectiveness of the proposed method is evaluated by experiments using a large 

number of web pages and queries to a real web search engine. 
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1. terms = tokenize phrase into N-grams; 

2. streams = new array of postings; 

3. for each term in terms 

4.   tentry = find the entry of term in I; 

5.   if (tentry == NOTFOUND) 

6.     return NOTFOUND; 

7.   tstream = retrieve postings of tentry from I; 

8.   append tstream to streams; 

9. pstream = join streams to create phrase postings;

10. heap = create empty heap; 

11. for each posting entry p in pstream 

12.   p.score = score(p.tf, docsize(p.docid)); 

13.   heap.push(p); 

14.   if (heap.size() > k) heap.pop(); 

15. return entries in heap; 
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_ 5 6������jXkËó���������
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�6��@A¡PpÇ,;��C6e�����jX

P 1,000 �r�����,-��¤n��"O,@V

W������Ó�#��6���jX�>;���

��%&'�()�w%#�O�6#S���¼L�

>;�Q�O�e�@VW�������0Æ�
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_ 5l ������jX��¼jX  (I16) 

ft ALL FAILURE1 FAILURE2 SUCCESS 

0 33 17 (51.5%) 16 (48.5%) 0 (0%)
1-9 153 88 (57.5%) 65 (42.5%) 0 (0%)

10-49 156 98 (62.8%) 58 (37.2%) 0 (0%)
50-99 66 36 (54.5%) 29 (43.9%) 1 (1.5%)

100-499 195 103 (52.8%) 81 (41.5%) 11 (5.6%)
500-999 62 22 (35.5%) 16 (25.8%) 24 (38.7%)

1000-4999 143 16 (11.2%) 20 (14.0%) 107 (74.8%)

5000-    192 7 (3.6%) 2 (1.0%) 183 (95.3%)

total 1000 387 (38.7%) 287 (28.7%) 326 (32.6%)

5. 	
�� 

�������<HI IJ���KL¡6Ù���
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º»	¼nRop%�S�º!h?�¾¿����
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øP-��Ëó�%&'�()���íî�ô\6�
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e�UN�l,_&#��C6Èî¡#�O�,%&

'�ì	��÷ø,;�[3]�÷øL�@���B��

�AX�g©6cÉP�|W6��CPU ½��	�

�)e�ÃÄeÈî¡a�P¤K,-� [4]� 

���Füê��K^�>;�����p���6

_ 3l @VW������jk��-TkÃ' msm 

 ALL FAILURE1 FAILURE2 SUCCESS 

I 818.4 N/A N/A 818.4 100%

I2 338.6 6.7 14.7% 531.7 27.0% 332.2 58.3%
I4 233.4 7.4 19.1% 386.8 31.3% 223.2 49.6%
I7 173.9 9.3 22.9% 300.6 31.3% 169.1 45.8%
I11 145.7 10.6 26.3% 260.6 30.8% 145.5 42.9%
I16 90.0 8.8 38.8% 186.4 28.6% 101.4 32.6%
I22 63.0 9.9 47.4% 141.1 27.4% 77.1 25.2%

_ 4l HI IJ��S~�½�-TkÃ'  msm 

 ALL FAILURE1 FAILURE2 SUCCESS 

I 818.4 N/A N/A 818.4 100%

I2 841.6 1225.8 14.7% 1628.4 27.0% 379.8 58.3%
I4 805.3 1051.1 19.1% 1506.9 31.3% 267.3 49.6%
I7 768.9 985.9 22.9% 1435.3 31.3% 204.3 45.8%
I11 734.0 904.4 26.3% 1377.0 30.8% 167.2 42.9%
I16 727.9 790.6 38.8% 1330.8 28.6% 123.3 32.6%
I22 762.8 864.0 47.4% 1196.3 27.4% 99.8 25.2%
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