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' Data warehouses

" Knowledge-based system

" Knowledge-acquisition

¢ Information retrieval

° High-performance computing

' Data visualization
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» Secondary data analysis
* Knowledge base

' Mining
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Drata Collection and Dutabase Creation
(1960 and earlier)
Primitive Gile processing

Database Management Sysiems

(1970s-carly 1980}

-Hierarchial and network databasc system

-Relational databsse svslenm

=[rata modeling tools: entitv=relationzhip model, elc,

~Indexing and data organization techniques:

B+ tree, hashing, eic.

~Cruery lumpuages: SCIL. ele,

“User interfaces, forms and reporls,

=Chery processing aivd query oplimization.

=Transaction Mmanagement: recovery,
concurrency control, ete.

~Chi-ling transaction processing (OLTF)

o ...
- .
-
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Advanced Databases Svsiems Web-based Databases Sysiems

{mniad= | S80s-present} {19905 -present

=Milvanced data models: =XML-based database svstem
extended-relational, -Web mining

object-oriented,

ohject-relational, deductive
~Application-oriented:

spatial, temporal.

multimedia, petive, scientific,

knowledge base

[ Data Warchousing and Dat Mining
{late 19802-present)
. Dt warehouse and OLAP technology

~ | -Data mining and knowledge discovery | y o

-
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| Mew Generation of Integrated Information Syvstems
(2000-...)
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"' Knowledge extraction
'Y Data archaeology

" Data dredging

't Data cleaning

'* Data integration

" Data selection

" Data transformation
"* Summary

"% Aggregation

' Pattern evaluation
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Drata cleaning
Data Integration

" Knowledge presentation

'Y Spread sheets
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" Domain knowledge

' Data mining engine

' Module

! Characterization

" Association

" Classification

™ Cluster analysis

" Evolution and deviation analysis
" Pattern evaluation module

" Interesting measures

" Graphical user interface (GUI)
" Query

" Query processing

™ Classic statistics
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