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What are KDD and DM?

 Many definitions, but in our view:

 “Knowledge Discovery in Databases (KDD) is a process, 
consisting of an iterative sequence of several steps, aimed at 
identifying valid, novel, potentially useful, and understandable 
patterns in data”.

 Data Mining (DM) refers to extracting knowledge (i.e. mining 
models) from large amounts of data.
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The KDD process
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KDDML (KDD Markup Language)

 KDDML is an XML-based middleware language (and 

system) in support of the KDD process.

 Mining models and data are represented through XML 

documents.

 Also KDD queries are XML documents.

 Attributes correspond to parameters of the operator and sub-

elements define arguments passed to the operator.
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Example

Building a voting classifier among three classification 

trees.
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The KDDML query
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Requirements for a KDD graphical user 

interface

 The design and implementation of a visual language for 

KDD must satisfy some features, also related to the 

system architecture.

 Visual aspects: graph vs. tree-like.

 Visual programming support.

 Extensibility.
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Visual aspect: two common abstractions

 Tree-like representation.
 All operators are arranged in a tree-like structure in which the 

parent node passes data to its children.
 It forces the user to follow the steps from data input (the root of the 

tree) to result visualization.

 The usage is complicated if there is an operator that needs more 
than one input.

 Graph representation.
 Directed acyclic graph where the nodes are operators and the 

edges represent the knowledge flow.
 It enables the explicit representation of all operators receiving data 

from more than one node.

 It leaves more freedom to the user and, at the same time, less 
guidance.
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Visual aspects: graph vs. tree
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Visual aspect in KDDML

 KDDML uses a graph to represent the knowledge 

flow.

 Several KDDML tasks take inputs from different sources. 

 Good trade-off between user friendliness and 

expressiveness.

 The XML DOM representing the query can be easily 

obtained by means of a right-to-left exploration of the 

graph.

10th International Conference on Visual Information Systems

Salerno - Italy, 11-12 September, 2008



Definition of a KDD process

 The KDD process is described in terms of a hierarchical 

process model.

 Three levels of abstraction.

 Phases: data preparation, modeling, evaluation, deployment and 

visualization.

 Generic tasks.

 KDDML operators.

 Our visual language is embedded into a user-friendly 

interface that compiles the KDD process into KDDML 

queries.
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Saving a KDD process

Visual 

Metaphor 

Information
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Visual Programming Support

 Static analysis.
 To check syntactic and type correctness.

 Run-time checking.
 To check errors at run-time.

 Meta-execution.
 Data (and models) are divided into meta-data (meta-

model) and physical data (physical model).

 The system runs the KDD process using only the 
available meta-data.
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Meta-data and physical-data

Physical-data

Meta-data
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Meta-model and physical-model

Meta-model

Physical-model
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Meta-execution

 Meta-execution acts implicitly whenever two nodes are 
connected by means of a method implemented in each 
KDDML operator. 
 It takes a list of meta-objects as input.

 It returns a meta-object as output.

 It throws an exception if an error on meta-objects occurs.

 Meta-information is directly available for the target node 
and this information is used to
 Validate the rest of the query.

 Present the partial output to the user.
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Meta-execution: example

In a classifier committee, all the trees involved must be 
extracted from training sets sharing the same metadata.
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Extensibility

 The GUI level of a KDD system has not to be modified 
every time a new operator is introduced.
 The operator should be automatically available at the graphical 

level.

 The GUI level must be independent from the actual 
status of the system. 
 The system must provide a common well-defined way to extend 

itself, guaranteeing all the necessary information at the GUI level.
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KDDML system architecture

Operators

Layer

Interpreter

Layer

Core

Layer

Data Models

Knowledge

Flow Layer
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The dependencies between the top-level 

KDDML packages
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Final Remarks

 The flow designer interface has been recently integrated 

at the top of the KDDML architecture.

 We are currently in an open alpha-testing phase.

 Future work

 Definition of tools enabling the visualization of PMML models.

 A more rigorous definition of an environment capable of dealing 

with both logical data and knowledge.
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