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Introduction

Execution tracing is used for performance analysis and debugging.

Usually the trace size is huge, and we need some heuristics to cope with it.
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Current methods

✔Sampling or event filtering.

✔Time view filtering.

✔Global filtering
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Idea

Graph theory

Picture from: http://vis.stanford.edu/jheer/projects/vizster/

http://vis.stanford.edu/jheer/projects/vizster/
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Method

I.

✔Extract the processes interactions based 
on the execution graph.

✔Building a graph G = (V,E)

✔V includes all the processes running on 
the system

✔E is a set of edges defined based on 
the interactions between the processes.
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Method

II.

Compute connected components on the 
graph to extract all the subgraphs.  (e.g., 
BFS)
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Method

NB. Computing connected components on the graph

Other approaches:
e.g., Graph Modularity
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Method

NB. Computing connected components on the graph

Other approaches:
e.g., Graph Modularity
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Method

III.

✔Apply a ranking algorithm on each 
connected component to assign a rank 
to each process

✔Choose the top-K processes..
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Method

Modified PageRank algorithm: Includes only one iteration

Node rank initialization: equal weights, or even CPU/IO usage

u: a process

Bu: the set of u’s in-edges

Nv: the number of out-edges of process v

c: the normalization factor
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Use case I

Trace Compass:

Extract process interactions using EASE scripting.

Providing a view showing top-ranked processes in each subgraph.

Filtering top-ranked processes in event view.
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Use case I

Trace Compass:
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Use case I

Top-ranked processes in subgraph I
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Use case I

Top-ranked processes in subgraph II and III
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Use case I

Top-ranked processes in other subgraphs:
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Conclusions & Future work

●Filtering based on process ranking

●Top interacting processes in one system

●Interaction between VM’s processes in a cloud environment

●Time-window feature extraction for machine learning applications

●Enhance graph structure analysis, e.g., graph modularity
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Questions

Thanks for your attention!

nezzati@brocku.ca


