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Metadata Model

» Metadata Standard
* |ISO-19115 (specification)
* |ISO-19139 (XML implementation)

* Profile

« Subset of the discovery metadata specified by the
European Committee for Standardization (CEN)

+

» Subset of the quality parameters of ISO-19115

Facilitate discovery & define fitness for use
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Discovery Metadata

Identification Information

Information to uniquely identify the data

— Language L Language used within the dataset
— Citation Citation data for the resource
—| Dataset Title DT Name by which the resource is known
—{ Dataset - Publication DP Date of publication of the resource
— Extent Information Information about horizontal, vertical and temporal extent
—| Geographic Extent Geographic Area of the dataset
. Geographic Bounding Box ||BB Geographic position of the dataset
—| Vertical Extent VE Vertical domain of the dataset
—| Temporal Extent TE Time period covered by the content of the dataset
—| Point of Contact Identification of and means of communication with, person(s)
and organization(s) associated with the resource
Organization Name [R]-ON | Name of responsible organization
Role [R] Function performed by the responsible party (Res. Provider [Pvd]
Reference system Information Information about the reference system
Reference system Identifier |dentifier used for reference systems
': Code RSC || Alphanumeric value identifying an instance in the namespace
Code Space RSCS || Name or identifier of the person or organization responsible for
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Data Quality Metadata

Data Quality Information

Quality information for the data specified by a data quality scope

Lineage Info. about the events or source data used in constructing the data
L Source Info. about the source data used in creating the data specified by the scope
L Scale Denominator SD Denominator of the representative fraction on a source map
Positional Accuracy Accuracy of the position of features
L Absolute External P. A. AEPA Closeness of reported coordinate values accepted as being true
Thematic Accuracy Accuracy of quantitative attributes and the correctness of non-quantitative
Attributes and of the classification of features and their relationships
j ___ Comparison of the classes assigned to features or their attributes to a
—| Thematic Classification Correctness | | TCC TS 6 AT E TR
—| Quantitative Attribute Accuracy QAA Accuracy of quantitative attributes
—| Non-Quantitative Attribute Accuracy | INQAA || Accuracy of non-quantitative attributes
Temporal Accuracy Accuracy of the temporal attributes and temporal relationships of features
Accuracy of Time Measurement ATM Qorrectness of the temporal references of an item (reporting of error
in time measurement)
Temporal Validity TV Validity of data specified by the scope with respect to time
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Metadata Model

Geometric Temporal Quantitative Non-quantitative Classification Metadata
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 Data Schemas

T B
— Toponym
— Description

— Status
— Function

NTDB BDTQ
: —— geometry — geometr ) — geometry
build batim
—  patimP toponyme Loaime —— toponyme
— description — description
— status — —
— unction — —
elevation — —
Feature Areas , Feature Bom*s eature Areas
| _ 0. ]
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* Mappings between Schemas

Global Schema

NTDB BDTQ
> BUlIdlng < bat|mS/bat|mP

geometry » Geometry < geometry
Toponym < toponyme
Description < description

status » Status ‘mion

function » Function

elevation » Elevation
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e Data sources’ metadata: BDTQ-21ee201 & 31hh202

batimP / batimS geometry  description toponym
L: Language French French French
DT: Dataset Title BDTQ-X
DP: Date — Publication 1995 1995 1995 1995
BB: Geographic Bounding Box B1/B2
[Pvd]-ON: Provider — Organization Name Ministry of Natural Resources - Canada QTC
RSC: Reference system — Code WGS84
RSCS: Reference System — Code Space WGS
SD: Scale Denominator 20 000
AEPA: Absolute External Positional Accuracy 4 meters
TCC: Thematic Classification Correctness 1%
QAA: Quantitative Attribute Accuracy
NQAA: Non-Quantitative Attribute Accuracy
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 Data sources’ metadata: NTDB-21e05

buildid geometry  status function function
L: Language English English English
DT: Dataset Title NTDB-X
DP: Date — Publication 1996 1996 1996 1996 1996
BB: Geographic Bounding Box B
[Pvd]-ON: Provider — Organization Name Topographic Information Center
RSC: Reference system — Code WGS84
RSCS: Reference System — Code Space WGS
SD: Scale Denominator 50 000
AEPA: Absolute External Positional Accuracy 10 meters
TCC: Thematic Classification Correctness 5% 5%
QAA: Quantitative Attribute Accuracy 5 meters
NQAA: Non-Quantitative Attribute Accuracy
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Mapping Rules

BDTQ-21ee20q o EEN IEEN RSN NVYY [EUN [GYTEeNY FRSCH RSCS] RN kel [V

French | |1995 | |B1 BD...|IMNR 1%

1995 4m MNR WGS84 | [WGS [ [20000

French | [1995 QTC

French | [1995 Medium MNR

French [ [1995 Low MNR

NTDB-21e05

English||1996 | |B BD...||TIC 1%
1996 10m TIC WGS84 | [WGS ||20000

English || 1996 TIC

English || 1996 High TIC

Rules for BDTQ-31hh202 are similar to those for BDTQ-21ee201 except for the
bounding box.
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Query Processing

» Select all information about buildings

BDTQ-31hh202

I— . = = = = J

e e e s |

NTDB-21e05
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Example Query

* Query Q1:

BDTQ-31hh202

NTDB-21e05
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Select all information about buildings,

such that:

 data cover region b

« data published during the last 15 years

« geometric accuracy is at most 5 meters

* operation status of buildings is of high accuracy
« Data language is English
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Query Rewriting

BDTQ-21ee201

] or | ss Jaeea [naaa [ ot Jipvaron [Eeeemfissa] so free fans |

French ﬁ L BD...||MNR 1%
Geometry < geometry & | (1995 4m MNR  ||wasss |[was |[20000
French E Medium MNR
French ] (1995 [Cow_] MNR
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Query Rewriting

BDTQ-21ee201

] or | ss Jaeea [naaa [ ot Jipvaron [Eeeemfissa] so free fans |

French ﬁ L BD...||MNR 1%
Geometry < geometry & | (1995 4m MNR  ||wasss |[was |[20000

French E Medium MNR

- B (XS0 R
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Query Rewriting

NTDB-21e05

] or | ss Jaeea [naaa [ ot Jipvaron [Eeeemfissa] so free fans |

English ﬁ B_ BD...||TIC 1%
— Geometry € geometry & E - TIC WGS84 | [WGS | [20000
—| Function < function | English E TIC

Although the geometric property is not accurate enough, we need to keep it in order
to join information with other data sources.
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Query Rewriting

BDTQ-31hh202

] or | ss Jaeea [naaa [ ot Jipvaron [Eeeemfissa] so free fans |

French ] [1995 ] [ BD...|[MNR 1%
Geometry < geometry & | (1995 4m MNR  ||wasss |[was |[20000
French E Medium MNR
French ] [1995 Low MNR
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Query Rewriting

BDTQ-31hh202

] or | ss Jaeea [naaa [ ot Jipvaron [Eeeemfissa] so free fans |
MNR

Geometry € geometry & | 1995 4m WGS84 | [WGS ||20000

French | [1995 QTC
Description € description | |French [|1995 Medium MNR
Status € f (description French | [1995 Low MNR
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Query Rewriting

BDTQ-31hh202

] or | ss Jaeea [naaa [ ot Jipvaron [Eeeemfissa] so free fans |
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SP Query Rewriting

» Object Fusion: A costly process

Legend

Object A with geomelry a

s

[ ] Buildings from NTDB—21e05
Object X with geomefry x

I Buildings from BDTQ-21ee201

f : Object B with geomelry b

Object ¥ with geometry v

Fusion (join) of A and X

Object A with geometry a Object X with geometiy x <Building
<buildlD: <batimS:- <Geomza</Geom:-
<id=151<fid> <id=24</id= <Functionzhespital</Functonz
<gecna</gecmi <] <geom>w</geomi> ™ | <Elevation>45</Elevation:
<tunctionzhospital<Auncionz <toponym=CHUS</topon ym:- < Topony m-CHUS</T oponyn-
<elevatonz45<felevaton: <description.. </descripton <Descripion.. </Descrption:
</bildI Dz </buildIDz </Building
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SP Query Rewriting

* Classical mediation approaches

Execution Plan: Results LA EE Lack of an indexing mechanism

= =
from data sources are UL EEEE - o
= _ > 9 OUOE@EmEm| > obiectfusionis a costly
joined without taking into Oomm| process
consideration their spatial DEEE
extents ><]
T
mimim H E E = HEEE
mimm H E E = HEEE
& & & H E E = HENEN
H = & =
H = E =
g S2
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SP Query Rewriting

« Space Partitioning: The query bounding box is

ctors

divided divided into se

BDTQ-31hh202
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NTDB-21e05
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SP Query Rewriting

« Space Partitioning: A query execution plan per
sector: Sectoral Execution Plan

|
,
I 2
|
|

Query
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Benefits of Space Partitioning

*Reduce the number of useless join operations
(join of objects from different regions)

* Increase the number of simple operations
(data retrieval), which can be parallelized

* Decrease the number of complex operations
(spatial join operations)
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Size of the Number Number of Execution Execution
query’s of data generated time (s) with time (s)
bounding sources Sectors space without space
box l l partitioning partitioning
So (%) | n | m | Spl Algo | S-A Algo | Gain Data:
2 6 [2 |10 12 1237 | seauoia
4 9 4 16 29 43.80 2000
6 12 | 6 52 180 70,88 regional
9 16 |9 |5l 390 86,67 gg;ﬁhmark
12 20 | 12 | 55 408 86,53 | Data
16 25 | 16 | 77 654 38,14
20 30 | 20 | 100 0. 93,63
25 36 | 25 | 160 0 94.81
30 42 | 30 | 170 96,01
36 49 | 36 | 186
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Experimental Results
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Conclusion and Future Work

 \What has been done so far

* Quality-mediator for geographic data sources

* A space partitioning technique for query
optimization

 Future Work

* Generalize the approach for more metadata
elements,

* Develop a Web services oriented architecture.
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