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1. Motivation

Data Mining or knowledge discover in databases is considered an important area in computer sciences. The relevance of this area is due to the enormous quantity of information daily produced by different sources, for instance the web, biological processes, the aeronautic industry, telecommunications data, etc.

 A considerable amount of this information represents temporal events which are typically stored in the form of time series.  The telecommunications area is an example where such type of  data is expected.  Quality indicators  (KPI) used by this business field  (namely in the “service management” area) are an example of data that represents specific varying along time properties.  The large amount of indicators and the quantity of data derived for them leads any attempt for manual data analysis to failure. In practice it is an unfeasible process. However, there are several phenomena expected to be identified among databases of this type, namely through pattern mining, anomaly detection, forecast of property values, etc. 

The problem of anomalies detection aims to identify behaviors that deviate from normality. The definition of normality is problem dependent.  In this area there are several open research questions to be addressed, namely the definition of new similarity measures to be used in finding abnormal behavior and efficient algorithms to perform this task.  It is important to improve these algorithms in terms of quality of output (i.e. quality of patterns) but also in terms of computational complexity.  Besides, the fact that data access is typically given in the form of  data streams (data in continuous derivation)  yields new challenges to this specific task.  

Pattern mining (or motif mining) focus on the search for segments of data that recurrently occur along the life cycle of a specific indicator. These segments tend to describe an important/surprising phenomenon. Typically, one evaluates pattern interestingness using statistical significance.  The definition of new statistical measures to rank and evaluate patterns is still an open research topic among almost all sub areas of data mining. The definition of proper interest measures for patterns in time series is a problem not completely addressed (or solved). 

Associated with the discover of interesting patterns is the construction of prediction models. These models are used to forecast future trends. In time series it is important to find these recurrent phenomena to identify sequences of events that are likely to occur in the future. The selection of “good” motifs (patterns) is essencial to obtain accurate prediction models.

2. Goals

· Study, evaluate and develop algorithms to extract motifs from time series representative of telecommunication data. Data will be supplied by the Nokia/Siemens corporation. 

· Study interest measures and evaluation method for motifs in time series. 

· Anomalies detection in time series. 

· Develop method to extract significante patterns from time series. 

· Develop algorithms to work in data stream time series. 
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