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drawbacks

e tedious

e time consuming

* not re-useable
 no documentation

* low level operations
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* Pre-processing is not supported by the tools.

— 80 % of the efforts in a knowledge discovery application are
Invested during pre-processing.

— Pre-processing enhances data — better data deliver better data
mining results.

e Documentation of pre-processing is missing.
— Similar procedures are performed over and over again.
— Experience is not passed over to new employees.

* Operators do not access the database directly, but can only
handle an excerpt.
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Conceptual Model
(Shops, items, sales...)

Abstract case L%_I\‘M-Relational Model
(Selection of shops, items,

Running the support vector M4-Conceptual Model
machine...)

L_»__» | M4-Case Model

Linking business data and
conceptual model,
Compile the case and see the results!
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 The database administrator delivers the relational data
modd!.

 Thedataanalyst

— acquires the conceptual model from the end-user
(decision maker),

— develops (adapts) the case,
— links relational and conceptual mode,
— runs the case and delivers the results to the end-user.
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Concept
— Attributes. name, subConceptRestriction

— Associations: isA, correspondsToColumnSet, FromConcept,
ToConcept, Constraints

* Reationship
o FeatureAttribute

« Vaue
 RoleRestriction
 DomanDataType
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e Case

— Attributes. name,
o Case mode {test, final}
o caselnput — list of entities from the conceptual model
o caseQutput — concept, typically the input to data mining step
e Documentation — freetext
— Associations. l1stOf Steps
 Population —the concept of interest in this case

o targetAttributes — FeatureAttribute to which the dataanalysisis
applied
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* The case model documents the seguence of steps that
have led to a good data mining resullt.

» [or each step, the input, output, and parameter settings

are stored.

e Since steps refer to concepts, the case model can be
understood even by non-experts.

12.3.2001
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Steps and operators

— Attributes.name
— Associations. belongsToCase, embedsOperator, predecessor, Successor
e Operator
— Attributes (binary): manual,
 Loopable —apply operator several times with changed parameters
o Multi-step — operator delivers several results which will be processed
In parallel
— Associations: all input to a step (parameters)
» Conditions —to be checked given the data
« Constraints—to be checked without access to data
o Asseartions— will be true after operator execution
Validity of operator chains are checked, unnecessary database scans are avoided!
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Manual Operators

W’ Operator< 
FeatureSelection Multirelation FeatureConstrucu on RowSdl ecii on

Chaining Propostlonahsmon Grouping  Scding  MissingValues Discretization SelectCases

oL NN

Scaling  seging DeleteRecords
With
MissingVaues
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Symbol

TimeOperator

Signal2 ?\/i‘ngTugiion Windowing

EMA SMA WMA

12.3.2001
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Learning Operators

LearningOperators

TR

Classification Regresson Clustering Associations ~— S409roup

PR

SVM light decisonTree MySVM k-means Apriori Midos

Learning operators are not only good for the data mining step!
Example: C4.5 for discretisation or prediction of missing values.
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e The operators are implemented — users just select them.
 Most operators directly access the database.
* |ntermediate results can be inspected.

The system is open for the integration of further
operators.

— Store the SQL implementation
— Store the meta-data within the M4 tables.
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 Meta-model and meta-data are stored in the database.
e Used

— In order to verify applicability conditions

— In order to avoid unnecessary steps

— by the compiler

— by the GUI

12.3.2001
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Hatsoope: MIOLAYer.

Cverview e oA ID 1000000467
[T e Timzen: A0R0 rmeck faukofold=Cane- 1000000 -
e " CA NAME DM SALES PREDICTION
oncepts - DM_SALES PREL -~
CA MODE FINAL
® Chject i
® Step CA POPULATION 0
® Case oA D LOIDO04ET
- Pa.'ramete:t%hject CA NAME DM _SALES CA OUTPUT a
] Tt
T A CA MODE FINAL Step DELETEROWS_MISSING
® BascArmbure iﬁﬂ CA_POPULATION U EVALUATE_SWM
o Yeluo caourer o HULTIRELFCONS
e BA CONCEPT T S R
& ColumnnSet EWALTATE ROWSEL _QUERY
T L[NEARSC STR_SEG _ITEM
i MULTIEL STR_SEG_SHOP
® Parameter % SVIM_REG
& STEPSEQUENCE T ol g WINDOWING
® ColunDatatype Y Coneept
® ConceptualDatatype Cancopt DMTIME P %IDAY
s % . e SETETER. DELETED MISSING VALUES
® User £5g tat ROWSEL NEW
3
f-idnmustratmn MULTIREL SEG ITEMS
-Logn WINDCOWED NEW
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The Concept Editor

Concept Editor

i E

File Selection Wiew

Concepts

@ ['5_a‘tree
© ® 5 SHOP_SALE
@ @ O HOLIDAYS
@ @ A SHOP_SALES_1_MO_My
& @ A SHOP_SALES_ 2 SEL_ITEM
& & A SHOP_SALES 3 BY_SHOPS
e @ A SHOP_SALES_4_BY TEMS
e @ A SALES 5 WINDOWED
@ @ A SALES HOLIDAYS_B
@ @ A test- shop_sales1_no_my
@ @ A test- SHOP_SALES_ 2 SEL_ITEM

® 3 cinsh

@ [ Projections
Relationships

& & REL_WALID_HOL

« Define and edit concepts and relations
e Mapping from concepts to relations of the database.

12.3.2001
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&l riningMart - DM_SALES_PREDICTION
File Edit Insert Compile Window Help

FREEEDIDEDEIDDEIE

test chain - sales prediction o & [ | | test chain - sales prediction

-3 ,JL hg_st chain - sales prediction
7 ROWSEL_GUERY

P

Vi Y OELETER OWS_MISSING ROWISEL_QUERY
- WINDOWING

3 MULTIRELFCONS

STR_SEG_SHOR

=

STR_SEG_ITEM

e A

2 LINEARSCALINGY .
ﬁ LHEARSOALINGS LINEARSCALINGZ LIMEAR 5 CALINGH
£2 LINEARSCALING3
Sy SWM_REG

Bl Evial UATE_SvM

MULTIRELFCONE

~E

=% DELETEROWS_MISSING
LINEARSCALINGS

Tree View

i
i

EvALUATE S

d
MO OING

Chain Editor
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SVM_REG - SupportvYectorMachineForRegression

. ol v N

InputConcept SALES_HOLIDAYS_f Change
Target Attribute |SCALED_WINDOWZ Change | Predicting Attributes
Kernel Type Anova , Change SCALED _WEEK
— - e =CALED WANDOW
Sample Size [200 ] fOVENT 19 51
= ISTERN
: ot
LossFunction Pos |1
— | pohmomial
LossFunction Heg |20 eutral
adial
C |01 nova
Epsilon | 5 Add | Insert || Detete
Output Attribute PRE| | coipct cancel
Save Cancel Close
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e Mining Mart eases pre-processing:
— Many operators are implemented in the database.

— Validity and necessity of operator execution IS
checked.

e Mining Mart documents cases of successful data
mining. These can be used as blueprints and easily be
adapted to similar data.

* Meta-data are made operational by the compiler.
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Mining Mart Partners

e Univ. Dortmund,

e Univ. Piemonte del Avogadro (DISTA),

e Univ. Economics Prague,

o Perot Systems Netherland,

o Fraunhofer Gesdllschaft (AlS),

e SwissLife,

 Telecomltaia Laboratory,

« National Institute of Telecommunication Warsaw

12.3.2001
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Y ou may use the Mining Mart system.
Y ou may contribute to the public case base.

Only conceptual and case model, please.
www-al.cs.uni-dortmund.de/MMWER-*
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