Spatial Data Warehouse :
Why and What
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Data Warehouse — Why (II)
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Data Warehouse — What (I)

OJIgel AZE NS NG| $I8 EH SAR0I D, SHHOIM, AALS Xt 3L NBo T

- 1 ' -
DOAZE NREOR S5l NS SH SAXQ B2 HED - Meta Group - Bill [naon
O 3IAS 2t 2201 B0 U= GIOIEHS ©l0IYs FHE HIR0 20HES B — Informix -

SACHEE MY HelE Data® W End User Computing4! 8

Prof. Seung Ryul Jeong

-232-



Data Warehouse — What (II)

O Stored Collection of Diverse Data
> Solution to data integration problem
» Single repository of information
U Subject-Oriented
» Organized by subject, not by application
» Used for analysis, data mining
0 Optimized Differently from Transaction DB
Q User Interface Aimed at Executive
U Large Volume (GB, TB) of Data

O Non-Volatile
» Contents are stable for long periods of time
» Enables long analysis transactions
> Often updates are append-only

O Time Variant Kept

> History: Set of snapshots

» Time attributes important
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Data Warehouse — Architecture

Query Engine

Operational gag
Data
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—
DW and Related Issues

0 OLAP (Online Analytical Processing)

> HELU A= HIOIHE AL 8206t 24 6t= &+

» MOLAP vs. ROLAP vs. HOLAP
MOLAP: CHRHR CIOIEIHIOIA X, NZE A, A2t HIE0| S= J2R, FAE §8 2H
ROLAP: #X & CIOIEIHIOIA 2%, THRHR 23 (Star Schema, Snowflake Schema) Ul 82
o] AR DW, RAICIOIEIS) £20| LBt 22

» Multi-Dimensional Modeling

»  Fact Table : Numerical measurements, usually additive 0f)) N &M, 1 & &

Di ion : Textual Descriptions such as product specification. Each dimension joins with Fact
table. Oi) 212t (H/201/8), ZH (2, AL HHL)

O Warehouse Loading

> Extraction, Transformation (format, merge, code inconsistencies, etc.), Cleansing

O ODS (Operational Data Store)
> 2EHUA =&, BNE HOIHE 2&.
» E/R Modeling, AFE X2 21X X0 M2 208

O Top Down vs. Bottom Up
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Spatial Data Warehouse - Why

~Miny>corpor;ate & user applications

*Various kinds of technology and formats The Soluflpn -

*Most ap.p,llcatm built vertically with little cross -One central repository

application data standards or integration
fep S * *One common technology format

’ ’*ﬂ%‘ers do not know 'Wbat information exists

*Data is integrated
«Users can ot easily | tegrated data
: C data standards followed
Cammt afford to rebuild thos applicatwns ommon data stancards fofow

'Many are meeting specific operational needs *Database tuned for ad hoc query

*Fast, easy, and consistent access to

all data sets

*Data is “cleansed” / anomalies are

known
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Spatial Data Warehouse - What

Unpublished Data Published Data

Access Tools
Access Applications
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Multi-Agency Data sharing Through SDW

QPublishing Concept

SDW Shared Server I Dgia%:iglcagtn iér;lprovements in GIS
- urr

:SDW QRequire Standards on GIS
- s Projections, ground units, naming
conventions, meta-data, etc
A B greater efficiencies for cooperation
Dept. Dept.

QData sharing not impact existing

processes of data capture & quality
only assurance - use the existing
access technology environment

Replicati QData integrity & synchronization of
eplication data sets & CSF

(OData replication service > current
GIS data translation & data Mgt.
Processes

QData Security for data replication

Regional Office must be standardized
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Example: Weather Pattern Analysis

O input:
> a map with about 3,000 weather probes scattered in B.C.
> daily data for temperature, precipitation, wind velocity, etc.
> attributes are organized in hierarchies

O Output:

> a map that reveals patterns: merged (similar) regions!

O Goals:
> interactive analysis (drill-down, slice, dice, pivot, roli-up)
> fast response time
> minimizing storage space used

U Challenge:
> a merged region may contain hundreds of “primitive” regions
(polygons).
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A Model of SDW
U Dimension modeling: O Measure formation:
> nonspatial » numerical
* (e.g. temperature: 25-30 « distributive (e.g. count,
degrees generalizes to sum)
hot) « algebraic (e.g. average)
> spatial-to-nonspatial + holistic (e.g. median, rank)
* (e.g. region “B.C.” > spatial
generalizes ‘t‘o « collection of spatial
desc.rlptlo? western pointers (e.g. pointers to
provinces”) all regions with 25-30
> spatial-to-spatial degrees in July)
* (e.g. region “Burnaby” ‘

generalizes to region
“Lower Mainland”)
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Star Model of a SDW

Q Dimensions

dimension
{emperature
temp_range

> region_name
> time
» temperature

» Precipitation

—
region_name
/ time
temperature Predpitation
U Measurements precipitation |
> region_map fe@:;;mﬂp precipitation
> area count prec_range
prec_descript
> count
Dimension table Fact table
Prof. Seung Ryul Jeong
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SDW = Atall (I)

Q EPA (Environmental Protection Agency), U.S.A.
» Envirofacts Data Warehouse £ 72505} &2 3 human population 2t2| 224 s +¥
» 32AUEY + regulatory data + Census Bureau2 21 2 EN SN HI0IE

» EDWOI 25 & R M OOIE = 612 EPA National Systems C2FH 8450 S&
* CERCLIS (The Comprehensive Envi IR Comp ion, and Liability Information System)

*  PCS (The Permit Compliance System) / RCRIS (The Resource Conservation and Recovery Information system)
» TRIS (The Toxic Release Inventory System) / GICS (The Grants Information and Control System}
AFS (The Envirofacts Aerometric information Retrieval System / AIRS Facility Subsystem)

> 8N REEQ AIAS2Z SDWIS (The Safe Drinking Water Information System)Jt U8,
> EDW2 =@ 344

+  Facility Index System: C}ZE 2| regulatory DBUIA LIEILIEE AISESS &3 MIHAIH S8 240 tsots = &

»  Locational Reference Tables: 73 &l Al & S(regulated facilityes) il (H3 91X HEE & E.

»  EPA Spatial Data Library System: 2 S0GB2| X|c|&2! B2 & NE5ID Us 22 HOIE HEAY,
» EPAE Envirofacts Data WarehouseE 0123104 £F XA S.E HHANLE SO S 2UE &

QY S SO0 AN het 24, JBHI S

» E& 7 datalt AE 22 HOIH(ZR, &, IS

=
INGAS HIRE S)%U0l AYES SH UYS 248
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N
SDW 1= Atdl (1)

0 MELP (Ministry of Environment, Lands, and Parks), BC, Canada

» To make decisions on land use, environmental regulation, and resource planning.

> SDW provides instant access to current versions of spatial and attribute data from many
sources to users throughout the Ministry.

» Warehouse Contents - spatial data & Attributes data
«  Topography, Transportation, Toponymy, Administrative Boundaries, Forestry, Cadastre, Water and Drainage, Wildlife, etc.

Financial records, Water licenses, Fish Observations and activities, Lake surveys and chemistry, Hunt Kills, etc.

v

Each information source has its own refresh frequency

\4

Changes to spatial data are automatically copied to regional sites each night

v

SDW is designed for 3 classes of users
MELP employees directly access to data via LAN. Victoria staff access the warehouse over the MAN while regional staff access
local copies replicated by overnight copies.

+ E 1 and ies download files from the public FTP site. Some predefined queries are also available to fetch

attributes from the data warehouse.

«  Public access via WEB is in the planning stages.

> SDW is effective for delivery of large volumes of current data to a variety of users. It simplifie
data management, and encourages cooperation between the agencies which use it.
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