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Abstract. The SPIN! data mining system has a component-based architecture, 
where each component encapsulates some specific functionality, e.g., it can be 
a data source, an analysis algorithm or visualization module. Individual com-
ponents can be visually linked within one workspace for solving different data 
mining tasks. The SPIN! convenient user interface and flexible underlying 
component architecture provide a powerful integrated environment for execut-
ing main tasks constituting a typical data mining cycle: data preparation, analy-
sis, and visualization. 

1   Component Architecture 

SPIN! data mining system has a component architecture. This means that it provides 
only an infrastructure and environment while all the system functionality comes from 
separate software modules called components. Components can be easily plugged-in 
the system thus allowing for an expansion of its capabilities. In this sense it is very 
similar to such general purpose environments as Eclipse. Each component is devel-
oped as an independent module for solving one or a limited number of tasks. For 
example, there may be components for data access, analysis or visualization. In order 
to solve complex problems components need to communicate and use each other.  

All components are implemented on the basis of CoCon Common Connectivity 
Framework, which is a set of generic interfaces and objects in Java and allows com-
ponents to communicate within one workspace.. The idea is that components can be 
connected by means of different types of connections. Currently there exist three 
connections: visual, hierarchical and user defined. Visual connections are used to link 
a component with its view (similar to Model-View-Controller architecture). Hierar-
chical connections are used to compose parent-child relationships among components 
within one workspace, e.g., between folder and its elements. The third and the main 
type is the user connection, which is used to arbitrary link components in the work-
space according to the task to be solved (like in Clementine). It is important that com-
ponents explicitly declare connectivity capabilities, i.e., how they can be connected 
and with what other components they can work.  



2   Workspace Management 

The SPIN! system is configured to include some set of components and then it auto-
matically updates its main menu, tool bar and other functions (Fig. 1). An importance 
of such extensibility for data mining has been stressed in [5]. Workspace is a set of 
components and connections among them. It can be stored in or retrieved from a 
persistent storage. Workspace appears in two views: tree view and graph view. In tree 
view the hierarchical structure of the workspace is visualized where components are 
individual tree nodes, which can be expanded or collapsed. In graph view compo-
nents are visualized as nodes of the graph while user connections are graph edges.  

Components can be added to the workspace by choosing them either in menu or in 
tool bar. After a component has been added it should be connected with other rele-
vant components. An easy and friendly way to do this consists in drawing an arrow 
from the source component to the target one. While adding connections between 
components the environment uses information about their connectivity so that only 
components, which are able to cooperate, can be really connected.  

 
Fig. 1. The SPIN! Data mining system client interface: workspace (upper left window), rule 
base (upper right window), database connection (lower left window), database query and 
algorithm (lower right windows). 

Each component has an appropriate view, which is also a connectable component. 
Each component can be opened in a separate window so that the user can use its func-
tions. When a workspace component is opened the system automatically creates a 
view, connects it with the model and then displays it within window.  



3   Running Data Mining Algorithms  

The typical data mining tasks include data preprocessing, analysis and visualization. 
For data access the SPIN! system includes Database Connection and Database Query 
components. The Database Connection is intended for storing information about the 
database where the data is stored. To use this database this component need to be 
connected with some other component, e.g., in graph view. The Database Query 
component describes one query, i.e., how its result set is generated from tables in the 
database. Essentially this component is a SQL query design tool, which allows for 
describing a result set by choosing tables, columns, restrictions, functions etc. Notice 
also that both Database Connection and Database Query components do not work by 
themselves and it is some other components that makes use of them. Such encapsula-
tion of functionality and use of user connections to compose various aggregates has 
been one of the main design goals of the SPIN! component architecture.  

Any knowledge discovery task includes data analysis step where the dataset ob-
tained from preprocessing step is processed by some data mining algorithm. The 
SPIN! system currently includes several data mining algorithm components, e.g., 
subgroup discovery [1], rule induction based on empty intervals in data [4], spatial 
association rules [2], spatial cluster analysis, Bayesian analysis. To use some algo-
rithm, say, Optimist rule induction [4], we need to add this component in the work-
space and connect it with Database Query where the data is loaded from and Rule 
Base component where the result is stored.  

The algorithm can be started by pressing the Start button in its view. After that it 
runs in a separate thread either on the client or within Enterprise Java Bean container 
on the server [3]. The rules generated by the algorithm are stored in Rule Base com-
ponent connected to the algorithm. The rules can be visualized and studied by open-
ing this component in a separate view.  
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