
Tracing and Monitoring Tools for Distributed Multi-Core 
Systems Project

State of the Art Meeting

Trace Abstraction and Correlation Track
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write to file

read from file File operation

� Ignore the number of repetitions

� Ignore the order of occurrence

� Identify “F” as noise

E
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� We generated LTTng traces from small programs

� Generated traces for the targeted processes contain 
around 1000 events

� We were able to reduce the size of these traces to around 
35 events 

� We need to work on experimenting with larger traces 
(hundred of thousands of events)

� From industrial systems with multiple processes
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� Trace abstraction is needed to make use of 
traces in an effective manner

� There are several techniques that have been 
proposed: 
� Pattern detection, filtering of noise, sampling, 

visualization
� We proposed a knowledge based approach to 

abstract out LTTng traces
� A pattern library for main Linux Kernel operations 

has been created
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� Continue developing and validating Linux sys 
calls patterns

� Start experimenting with large traces
� Completing 

� A paper that compares trace analysis tools
� A paper on abstracting system call trace

� The overall approach
� The pattern library
� Proof of concept



52

����7�?
�@����7�?
�@����7�?
�@����7�?
�@

A����

�������!
�����

�A����

�������!
�����

�A����

�������!
�����

�A����

�������!
�����

�



53

$���	�����

� A. Hamou-Lhadj and Timothy Lethbridge. Reasoning about the Concept of Utilities. ECOOP PPPL, 
Oslo, Norway, June 14, 2004

� A. Hamou-Lhadj and Timothy Lethbridge. Compression Techniques to Simplify the Analysis of Large 
Execution Traces. In Proc. of the 10th International Workshop on Program Comprehension (IWPC), 
pages 159-168, Paris, France, 2002

� A. Hamou-Lhadj and Timothy Lethbridge. Measuring Various Properties of Execution Traces to Help 
Build Better Trace Analysis Tools. In Proc. of the 10th International Conference on Engineering of 
Complex Computer Systems, IEEE Computer Society, pages 559–568, 2005

� Adrian Kuhn and Orla Greevy. Exploiting the Analogy between Traces and Signal Processing. In Proc. 
of  IEEE International Confernce on Software Maintainance (ICSM 2006). IEEE Computer Society 
Press: Los Alamitos CA, 2006

� Andrew Chan, Reid Holmes, Gail C. Murphy and Annie T.T. Ying. Scaling an Object-oriented System 
Execution Visualizer through Sampling. In Proc. of the 11th IEEE International Workshop on Program 
Comprehension (IWPC’03), 2003

� A. Hamou-Lhadj and Timothy Lethbridge. Summarizing the Content of Large Traces to Facilitate the 
Understanding of the Behaviour of a Software System. In Proc. 14th Int. Conf. on Program 
Comprehension (ICPC), pages 181–190. IEEE, 2006

� Bas Cornelissen, Leon Moonen, and Andy Zaidman. An Assessment Methodology for Trace Reduction 
Techniques



54

$���	������.�
��/3

� Robert J.Walker, Gail C. Murphy, Bjorn Freeman-Benson, DarinWright, Darin Swanson, and Jeremy 
Isaak. Visualizing Dynamic Software System Information through High-level Models. In Proc. of the 
Conference on Object-Oriented Programing, Systems, Languages, and Applications (Vancouver, British 
Columbia, Canada; 18–22 October 1998), ACM SIGPLAN, pp. 271–283, 1998. Published as ACM 
SIGPLAN Notices, 33(10), October 1998

� A. Hamou-Lhadj and Timothy Lethbridge. An Efficient Algorithm for Detecting Patterns in Traces of 
Procedure Calls. In Proc. of the 1st International Workshop on Dynamic Analysis (WODA), May 2003

� A. Hamou-Lhadj and Timothy Lethbridge. Techniques for Reducing the Complexity of Object-Oriented 
Execution Traces. In Proc. of VISSOFT, 2003, pp. 35-40

� A. Hamou-Lhadj and Timothy Lethbridge. A Survey of Trace Exploration Tools and Techniques. In Proc. 
of IBM Centers for Advanced Studies Conferences (CASON 2004). IBM Press: Indianapolis IN, 2004; 
42–55

� A. Hamou-Lhadj. Techniques to Simplify the Analysis of Execution Traces for Program Comprehension. 
PhD Thesis, Ottawa-Carleton Institute for Computer Science, School of Information Technology and 
Engineering, University of Ottawa, Ottawa, Ontario, Canada

� Dean Jerding and Spencer Rugaber. Using Visualization for Architectural Localization and Extraction. In 
Proc. of the 4th Working Conference on Reverse Engineering, October 1997, the Netherlands, IEEE 
Computer Society, pp. 56-65



55

$���	������.�
��/3

� A. Hamou-Lhadj. Techniques to Simplify the Analysis of Execution Traces for Program Comprehension. 
PhD Thesis, Ottawa-Carleton Institute for Computer Science, School of Information Technology and 
Engineering, University of Ottawa, Ottawa, Ontario, Canada

� A. Hamou-Lhadj, Edna Braun, Daniel Amyot, and Timothy Lethbridge. Recovering Behavioral Design 
Models from Execution Traces. In Proc. of the 9th European Conference on Software Maintenance and 
Reengineering (CSMR’05) 2005

� Wim De Pauw, David Lorenz, John Vlissides, and MarkWegman. Execution Patterns in Object-Oriented 
Visualization. In Proc. of the 4th USENIX Conference on Object-Oriented Technologies and Systems, 
pp. 219–234, 1998

� Tarja Systä. Understanding the Behavior of Java Programs. In Proc. of the 7th Working Conference on 
Reverse Engineering, Australia, Brisbane, 2000, pp. 214-223 

� Kai Koskimies and Hanspeter Mössenböck. Scene: Using Scenario Diagrams and Active Text for 
Illustrating Object-Oriented Programs. In Proc. of ICSE-18, pages 366 375. IEEE, Mar. 1996

� Tamar Richner and St´ephane Ducasse. Using Dynamic Information for the Iterative Recovery of 
Collaborations and Roles. In Proc. of the 18th International Conference on Software Maintenance 
(ICSM), pages 34-43, Montréal, QC, 2002

� Abdelwahab Hamou-Lhadj, Timothy C. Lethbrridge, Lianjiang Fu. SEAT: A Usable Trace Analysis Tool. 
In Proc. of the 13th International Workshop on Program Comprehension (IWPC’05) 2005



56

$���	������.�
��/3

� C. Bennett, D. Myers, M. A. Storey, D.M. German, D. Ouellet, M. Salois, and P. Charland. A Survey and 
Evaluation of Tool Features for Understanding Reverse Engineered Sequence Diagrams. Journal of 
Software Maintenance and Evolution: Research and Practice, March 2008

� Eclipse Documentation – Archived Release. Overview of the Java Profiling Tool. 
http://help.eclipse.org/help33/index.jsp?topic=/org.eclipse.tptp.platform.doc.user/tasks/tesqanac.htm

� Eclipse Documentation – Archived Release. Profiling Views.  
http://help.eclipse.org/help33/index.jsp?topic=/org.eclipse.tptp.platform.doc.user/tasks/tesqanac.htm

� Eclipse Documentation – Archived Release. Using the Execution Statistics View. 
http://help.eclipse.org/help33/index.jsp?topic=/org.eclipse.tptp.platform.doc.user/tasks/tesqanac.htm

� Eclipse Documentation – Archived Release. Method Invocation Tab.  
http://help.eclipse.org/help33/index.jsp?topic=/org.eclipse.tptp.platform.doc.user/tasks/tesqanac.htm

� Eclipse Documentation – Archived Release. UML2 Trace Interaction Views.  
http://help.eclipse.org/help33/index.jsp?topic=/org.eclipse.tptp.platform.doc.user/tasks/tesqanac.htm

� Mathieu Desnoyers and Michel R. Dagenais. Tracing for Hardware, Driver, and Binary Reverse 
Engineering in Linux. CodeBreakers Journal Vol. 1, No. 2, 2006


