IpCSB+ - tree : An Enhanced Main Memory Index Structure Employing
the Level Prefetching Technique
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In mainmemory resident index structures, secondary cache misses considerably have an effect on the perfomance of index
structures. Recently, several main-memory resident index structures that consider cache have been proposed fo reduce the
impact of secondary cache misses. However they sfill suffer from full secondary cache misses whenever visiting each level of a
index tree. In this paper, we propose a new index structure that eliminates cache misses even when visiting each level of index
free. The proposed index structure prefetches the grandchildren of a current node. The basic structure of the proposed index
structure is from CSB+free that uses the concepts of the node group fo increcse fan-out. However the insert algorithm of the
proposed index structure reduces the cost of a split significantly. Also, we show the superiority of our dlgorthm through various
performance evaluation.
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1# 3k newCurNodeGrp o & &AL

1 : loc = binarySearch(entry, A} =Xy

2: @A =9 loc WA £21 TAH ke == 2F T

3:if (¥ ==9] Fo I=h2)

4 : newChildNodeGrp = Insert ( entry, loc, childNodeGrp, &1 ==9] locHA] 2} I );
5 : else

6:{

7 : newChildNodeGrp = InsertBottom ( entry, loc, childNodeGrp );

8:}

9 : if ( newChildNodeGrp != NULL )

10 : |

11 : if ( curNodeGrp 28 24 )

12 |

13 : newNodeGrp = MZ2 & =5 IF A4;

14 : newNodeGrpol] =E. 8d;

15 : curNodeGrpel] =E. 3

16 : return newNodeGrp;

17 : else

18: |

19 : newCurNodeGrp = curNodeGrp B} =& 3T & =& IF 89;
20 : curNodeGrp < loc 9JXol A ==8

21: @A kol childNodeGrp 2 2HE AEE A4

2 newCurNodeGrp9] loc 91319} =X newChildNodeGrp 2 21RE] AEZ] AJ74;
23: )

24}

25 : return NULL;

(a3 8) Insert 2EQ| SAlZE
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InsertBottom (entry, pos, leafNodeGrp)

),
(3NN
NE

: loc = binarySearch(entry, A
: if ( leafNodeGrp ol of-27to]
:{

4% )

Al =29 loc WA 0|39 AdEZE MY
HE HAE

A =29 loc WA entry 4H;
leafNodeGrpoll | @A) ==9] dE?] 7 474
return NULL;

: else

newLeafNodeGrp =
og;
newLeafNodeGrpe] AEE] F4;
leafNodeGrp2] AE 2} T4;
return newLeafNodeGrp;
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Search ( entry, curNode, childNodeGrp )

1 : loc = binarySearch( entry, curNode );

2 : if ( curNode] E9°] !=h2)

3

4 return Search { entry, childNodeGrpe] loc
WA ==, curNode®] loc WA 4} F1E );

5:}

6 : else

7

8 : return  childNodeGrp2] loc W5 =Zoj A
entrye] 91 B,

9:}

(a3 10) Search BEQ| oAlmE

e kx5 IQEHE IFSA] e krsol
600 5 =
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g 109 4L FHSE Search RE9| 9
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AdEez| 9} s FPFHHE 5, A4 k& 1
52 vz Bet dA4 22 dEZY
AA loc 13X B F A =7t H
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