
Geophysical Research Abstracts
Vol. 15, EGU2013-3309, 2013
EGU General Assembly 2013
© Author(s) 2013. CC Attribution 3.0 License.

RISMA: A Rule-based Interval State Machine Algorithm for Alerts
Generation, Performance Analysis and Monitoring Real-Time Data
Processing
Shaban Laban (1) and Aly El-Desouky (2)
(1) CTBTO Preparatory Commission, International Data Centre, Vienna, Austria (shaban.laban@ctbto.org), (2) Computer and
Systems Department, Faculty of Engineering, Mansoura University, Egypt.

The monitoring of real-time systems is a challenging and complicated process. So, there is a continuous need
to improve the monitoring process through the use of new intelligent techniques and algorithms for detecting
exceptions, anomalous behaviours and generating the necessary alerts during the workflow monitoring of such
systems. The interval-based or period-based theorems have been discussed, analysed, and used by many researches
in Artificial Intelligence (AI), philosophy, and linguistics. As explained by Allen, there are 13 relations between
any two intervals. Also, there have also been many studies of interval-based temporal reasoning and logics over
the past decades. Interval-based theorems can be used for monitoring real-time interval-based data processing.
However, increasing the number of processed intervals makes the implementation of such theorems a complex
and time consuming process as the relationships between such intervals are increasing exponentially.
To overcome the previous problem, this paper presents a Rule-based Interval State Machine Algorithm (RISMA)
for processing, monitoring, and analysing the behaviour of interval-based data, received from real-time sensors.
The proposed intelligent algorithm uses the Interval State Machine (ISM) approach to model any number of
interval-based data into well-defined states as well as inferring them. An interval-based state transition model and
methodology are presented to identify the relationships between the different states of the proposed algorithm.
By using such model, the unlimited number of relationships between similar large numbers of intervals can be
reduced to only 18 direct relationships using the proposed well-defined states.
For testing the proposed algorithm, necessary inference rules and code have been designed and applied to the
continuous data received in near real-time from the stations of International Monitoring System (IMS) by the
International Data Centre (IDC) of the Preparatory Commission for the Comprehensive Nuclear-Test-Ban Treaty
Organization (CTBTO). The CLIPS expert system shell has been used as the main rule engine for implementing
the algorithm rules. Python programming language and the module “PyCLIPS” are used for building the necessary
code for algorithm implementation. More than 1.7 million intervals constitute the Concise List of Frames (CLF)
from 20 different seismic stations have been used for evaluating the proposed algorithm and evaluating stations
behaviour and performance. The initial results showed that proposed algorithm can help in better understanding of
the operation and performance of those stations. Different important information, such as alerts and some station
performance parameters, can be derived from the proposed algorithm. For IMS interval-based data and at any
period of time it is possible to analyze station behavior, determine the missing data, generate necessary alerts, and
to measure some of station performance attributes.
The details of the proposed algorithm, methodology, implementation, experimental results, advantages, and
limitations of this research are presented. Finally, future directions and recommendations are discussed.


