Contents

1 Introduction................. ... .. .. . i 1
1.1 Peer-to-Peer Systems .............couuiiiiiiiiiinnein... 1

1.2 Multidimensional Data Management .......................... 2

1.3 Peer-to-Peer Query Processing ................oiiiiiiinn... 2

1.4 Organization ................iiiiiiiiniieiianeeenn.. 3

2 Peer-to-Peer Systems ............. ... . ... 5
2.1 General CharacteristiCs . . . ...ttt 5

2.2 P2P Architectures . ...........uuiuniiinne i 6
2.2.1 Structured P2P Systems .. ....... ... ... o il 6

2.2.2 Unstructured P2P Systems ..............ccoooiiiiia... 7

2.2.3 P2P Network Centralization Degree..................... 8

2.3 Search in Unstructured P2P Systems .......................... 8
2.3.1 Flooding-Based Search ............................... 8

232 RoutingIndices.............. . ... il 9

2.3.3  Semantic Overlay Networks ........................... 9

2.4 Super-Peer Systems. ......... .o 10

2.5 P2P-Based Data Management Systems. . ............couieenn... 11

3 System OVerview . ................uuuuuuuiiiiiiii 13
3.1 Challenges of Distributed Multidimensional Query Processing. . . . . 13

3.2 Data Model and System Architecture .......................... 14

3.3 Objectives and Motivation . ............ouuiiinneinneennnenn.. 15
3.3.1 Performance Objectives . ............... ... 15

3.3.2 Inadequacy of Basic Approaches ....................... 16

3.3.3 Motivation for Summary Information ................... 17

3.4 Data Summaries and Indexing ............... ... ... .. 18
34.1 Peer SUmMmaries ............ooeuuuiniiiiiiiineeeennn. 18

3.4.2 Super-peer Aggregated Summaries ..................... 19

343 RoutingIndices......... ... 19

344 Churn..........uiiii 19

vii



viii

Contents

35 Framework . ... ... 20
35.1 QueryProcessing ........ ... .. i 20

3.5.2 Query Processing Components . ........................ 21
Query Operators . ... ...ttt 23
4.1 Multidimensional DataModel ............ ... ... ... ....... 23
4.2 Similarity Search in Metric Spaces ............... ... 24
421 Range QUery ...........iiiiiinini .. 25
4.2.2 k-Nearest NeighborQuery..................coovn.... 25

4.3 Top-KQUETY . ..ottt e 26
4.4 Skyline Operator . .. ...... ...ttt 28
4.4.1 SKyline queries .. ...........ouuuuiieeemuinneennnnnn.. 28
4.4.2 Subspace skyline queries . ..., 29

4.4.3 Relation to top-k QUETIeS ... .....ovvieiiieeinennnnnn. 29
Similarity Search in Metric Spaces .................. ... ... . ..., 31
5.1 OVEIVIBW . ovttt ittt e e e 31
5.2 Local Data Summaries and Query Processing ................... 33
5.2.1 Peer Local Data Summaries ........................... 33

5.2.2 Local Query Processing................ ... ... 34

5.2.3 Super-peer Local Data Summaries ...................... 35

5.3 Routing SUMMALIES . . ..o o vttt ettt e 36
5.4 Query Routing and Processing. ........... ...t 37
5.5 Other Existing Approaches ...............ooiiiiiiiiinenn... 39
5.5.1 Centralized Algorithms ............................... 40

5.5.2 Distributed Algorithms ......... ... ... ... ... 41

5.6 SUMMAIY ...ttt e e e 42
Subspace Skyline Queries ............ ... ... .. i 43
6.1 OVEIVIBW . .ttt ettt e e e 43
6.2 Dominance Relationships in Arbitrary Subspaces................ 44
6.2.1 Extended Skyline ............. ... i 44

6.2.2 One-dimensional Mapping of Data Points................ 46

6.3 Local Data Summaries and Query Processing ................... 47
6.3.1 Peer and Super-peer Local Data Summaries .............. 47

6.3.2 Local Query Processing at Super-peers .................. 48

6.4 Routing Indices . ....... ... iiiiiiiii 51
6.5 Query Routing and Processing.......... ... ..., 52
6.5.1 The SKYPEER Algorithm ............................ 53
6.5.2 Cluster Dominance Relationships....................... 54

6.5.3 The SKYPEER+ Algorithm ........................... 55

6.6 Other Existing Approaches ...............ccooiiiiiiiiiinaa.. 57
6.6.1 Centralized Algorithms ......... ... ... ... .. ... 58

6.6.2 Distributed Algorithms ......... ... ... ..., 59

6.7 Summary .......... e 61



Contents ix

7

Top-K queries . ......... ... i 63
T OVEIVIBW .. ve ettt e e e e e e e e 63
7.2 Local Data Summaries and Query Processing ................... 64
7.3 Routing SUMMALIES . . .« oottt ettt e e 64
7.4 Query Routing and Processing. ......... ..., 66
7.5 Other Existing Approaches ...............oiiiiiiiiiinnnn... 69

7.5.1 Centralized Algorithms ............................... 69

7.5.2 Distributed Algorithms .................... ... ....... 70
7.6 SUMMAIY . ..ottt e e e 72
SUMMATY . ... 73
8.1 ConCluSIONS .. ..ottt 73
8.2 Future Directions. .. ...ttt 74

References . . ... 77



2 Springer
http://www.springer.com/978-1-4614-2109-2

Peerto-Peer Query Processing over Multidimensional
Data

Viachou, &.; Doulkeridis, C.; Norvag, K.; Kotidis, Y.
2012, Xll, 84 p. 18 illus., Softcover

ISBEMN: 978-1-4614-2109-2



	Contents

