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& %t (On-Line Analytical Processing)
¥, "s ¢ (Decision Support System)
s R E2 (Data mining)
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AL

= Knowledge discovery
= Technologies
= Classification rules
= Association rules
= Sequence rules
= Similar time series
= Clustering rules

2001/6/14 Dr. Der-Ming Liou 5
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Selection and sampling
Preprocessing and cleaning
Transformation and reduction
Data mining

= Pattern

Visualization

Evaluation

Dr. Der-Ming Liou




= A data warehouse Is based on a multidimensional data
model which views data in the form of a data cube

= A data cube, such as i}“% A #z, allows data to be
modeled and viewed in multiple dimensions

= Dimension tables, such as Hospital (item_name,
brand, type), or time(day, week, month, quarter,
year) or Patient(age,sex,address)

= Fact table contains measures (such as /™ 2 r™ % /2

T P fmdn) and keys to each of the related dimension
tables

2001/6/14 Dr. Der-Ming Liou
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= Modeling data warehouses: dimensions &
measures

s Star schema: A fact table in the middle

connected to a set of dimension tables

s Showflake schema: A refinement of star

schema where some dimensional hierarchy is
normalized into a set of smaller dimension
tables, forming a shape similar to snowflake

2001/6/14 Dr. Der-Ming Liou



Example of Star Schema
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Example of Snowflake Schema

time
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Roll up (drill-up): summarize data
= by climbing up hierarchy or by dimension reduction
Drill down (roll down): reverse of roll-up

s from higher level summary to lower level summary or detailed
data, or introducing new dimensions

Slice and dice:

s project and select
Pivot (rotate):

= reorient the cube, visualization, 3D to series of 2D planes.
Other operations

= drill across: involving (across) more than one fact table

= drill through: through the bottom level of the cube to its back-
end relational tables (using SQL)

Dr. Der-Ming Liou 41
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= Four views regarding the design of a data warehouse

= Top-down view

= allows selection of the relevant information necessary for the
data warehouse

= Data source view

= exposes the information being captured, stored, and
managed by operational systems

= Data warehouse view
= consists of fact tables and dimension tables

= Business query view

= Sees the perspectives of data in the warehouse from the view

of end-user
2001/6/14 Dr. Der-Ming Liou 42
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m Relational OLAP (ROLAP)

= Use relational or extended-relational DBMS to store and manage
warehouse data and OLAP middle ware to support missing pieces

= Include optimization of DBMS backend, implementation of
aggregation navigation logic, and additional tools and services

= Qreater scalability
s Multidimensional OLAP (MOLAP)

= Array-based multidimensional storage engine (sparse matrix
techniques)

« fast indexing to pre-computed summarized data
= Hybrid OLAP (HOLAP)
= User flexibility, e.g., low level: relational, high-level: array

2001/6/14 Dr. Der-Ming Liou 44
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®Metadata provides information about what
data are available, where it came from, how it got
there, and what happened to it along the way

Meta@ Data

Warehouse

Data?about data
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To answer questions such as
<\What is in the data warehouse?
<\Where did it come from?
eHow was it transformed?
<How has it changed over time?
<\When was it last refreshed?
eHow is data logically related?
«<\What are the business terms that are applicable?
«\What business assumptions have been made?
«<\What is the purge criteria of data?
«<\What data has been summarized?
<How was this summarization created?
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Departmental Data Marts
Data Marts
" Departmental
' ' Data Marts

Data
Warehous

Semantic Layer

s —

Transformation/
Integration
Operational Systems Programs

Without Metadata, understanding the
structure, content and meaning of the  analyst
data at each level becomes increasingly
difficult.

Business

2001/6/14 Dr. Der-Ming Liou
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@+ Metadata

| meta data

operational data warehouse
¥\‘\)

meta data

IT Professional

O
al
al
-l

1989 1990 1991 1992

1993
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Business Business
Analysts Users

<«—dw data structure

<«<—dw data content

1994 1995

a single definition
of data at any onetime
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p#eeh1 ¢ 12 Metadata

Warehouse developer
Manager meta data

transfor mation/
integr ation data war ehouse platform

M etadata is developed as an interactive product of designing and
developing the data war ehouse environment:

+ itiscomplete

+ itisdoneevery time

+ it isdone automatically

+ itisnot an afterthought

+ it isnot optional

+ it requiresno extra effort ?manually or otherwise
2001/6/14 49




7“@ 'FE]"

&L-.h:lu.u!.r Dapabaze WA  Amange Formal View Wiedew Help
g & WmE 2 E] D0 S =) == a) e )
VT HALERE - G AR T T 3 R -0 10200, WAM

= 1e] %]

ras
-r
LrEsnT
=
=]
[.:!
2 |
-
- |
A
|
A
o |
A
C:
Lx
Fz
r
K:

R (] 3 im 31 )

[EIEISEE ~
FEEmEE

-

L] [ ___::::

Microsaoft S0L Sarver 7x

I |
% | Erodoig M [ PowmerDesigner War... |‘Jﬂhilwh1nhjcj‘:ﬂ 4 1128




PPh N

.k 2
P

“%l%

2001/6/14

Data warehouse

= A subject-oriented, integrated, time-variant, and nonvolatile
collection of data in support of management’s decision-making
process
A multi-dimensional model of a data warehouse
= Star schema, snowflake schema, fact constellations

= A data cube consists of dimensions & measures
OLAP operations: drilling, rolling, slicing, dicing and pivoting
OLAP servers: ROLAP, MOLAP, HOLAP
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Thank you !!
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