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Tabular-oriented data model and its query issues

HUANG Dongmei', SUN Le', SHI Shaohua®*, SU Cheng®. ZHAO Danfeng'

(1. School of Information, Shanghai Ocean University . Shanghai 201306, China;
2. East Sea Forecast Center of Oceanic Administration of China » Shanghai 200136, China)

Abstract: With the rapid development of information technologies, data storage and representation of
various sources, including not only the traditional structured data such as relational databases and object-
oriented databases, but also those special unstructured data like Excel, CSV documents, manifest
distributed and heterogeneous characteristics. Undoubtedly, all above data features high-volume,
continuously-updating, low-usability, which falls into Big Data. However, the organization and
management of Excel and other forms of data by using unstructured and semi-structured methods leads to a
weakly-controllable, weakly-usable data structure with poor access efficiency. To solve this problem, this
paper, taking Excel data source into consideration, aims to propose a new tabular-oriented relational data
model and discusses Tabular querying and optimizing issues. Firstly, the formal definition of Tabular form

data is given; secondly, PartiPath tree is designed to achieve structural transformation by tabular division
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and its relation schema as well; then its data model is presented. After that, four basic queries and their

optimization by improved DICE with user interest similarity are described. Finally, the experiment was

conducted and a conclusion was drawm.

Key words: Tabular repository; query; data model; PartiPath tree; relation model
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51 M HE 3 Grid
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}
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}
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2
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6 ¢
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10 }
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129 130 s S1 3 ts label
t30 L3 08 Hf 54 0 null  label
t31 t32 14 B 54 0 null  label
l32 l33 25.4 S 1 L30 value
t33 IZn 26. 8 S4 1 ts51 value
134 l35 2.3 Sy 2 t30 value
ts5 t36 1.1 s 2 I3 value
I35 ts7 0.5 4 3 t30 value
ty 133 0.9 4 3 131 value
tsg ts9 % S5 0 null stub

x2 HEXR
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Si S5 g1 Meta-path  below
S5 S6 2 Meta-path  rightof
S6 57 22 Meta-path  rightof
®3 MER
Tab. 3 Grid table
GRD# NEXGRD # TAB#
g1 ) H9C
&2 83 H8C
83 &1 H8C

F4 REUHE
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WU RR B R AL X I TG 48 T TR B A s = B 19 52 b W TR
e - Ve it U A DX R Tl A v R R B S 2009-04-26 25 5 W38 A I ik b Y

RS ES SR

W BE B IX
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Fig. 9 Common interest
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Tab.5 Corresponding relation between historical queries and its number
Q WateTemp, WaterDepth, Salinity Q WateTemp, WindDirection, WindSpeed
Q Location, RegionName, Observer Quo Location, RegionName, Station
Q; Location, RegionName, Station Qn WaterDepth, Module, WindSpeed
Q. Location, RegionName, Proofreader Qs Station, Observer, Proofreader
Qs WateTemp, WateDirection, Salinity Qi Station, Observer, Proofreader
Qs Location, Observer, Proofreader Qu WateTemp, Location, DO
Q; Location, RegionName, Observer Qs Station, Observer, Proofreader
Qs WaterDepth, WindDirection, AirTemp Qus WateTemp, WindDirection, WaterDepth
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Tab, 6 Data application schedule of information center
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Tab.7 Average SQL link for N-lengths query path
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Fig. 10 Average SQL link illustration
with CMLN path method
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Tab. 8 Experiment results

FZ (3000)

ik TS WEaE AER
NCP 2680 2144 0.8 0.7
Ontology 2750 2255 0. 82 0.73
W1 2769 2381 0. 86 0. 82
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