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This dissertation has obtained the major contributions as folows: 

- Firstly, the thesis proposes a trace model based on distance graph in which the 

activities corresponding to the vertices of the graph, the arc is the connection 

between the two activities. This representation can describe information about the 

order and k-distance between activities in a trace, increasing flexibility and 

efficiency and providing a richer trace representation solution for the differential 

problem.  

- Secondly, the thesis proposes a standardized NTW traces measurement to 

determine the distance or similarity between traces in an event log using the idea 

of Google measurement. The NTW measure provides a method of calculating the 

global distance between traces in the context of comparing them with all other 

traces in the event log. NTW has been proved to be more effective, contributing to 

a new trace distance measurement method to improve the quality of trace 

clustering problems in the field of process mining. 

- Thirdly, the thesis proposes a new trace clustering algorithm for 

ContextTracClus for process mining, including proposing two new concepts of 

trace context and context tree; propose 3 algorithms for constructing context trees; 

trace context identification from the context tree and the ContextTracClus trace 



clustering algorithm allow automatic detection of the appropriate number of 

clusters and cluster the traces into a set of sub-traces that have similar execution 

context. Experimental results show that the trace clusters generated by the 

ContextTracClus algorithm are highly effective when compared to the K-means 

clustering algorithm with significantly reduced complexity and computation time. 

- Fourthly, the thesis proposes four solutions to apply advanced research results in 

the world on deep learning to the problem of performing log of event log, 

including: CompactTrace condensed trace representation solution using network 

model DNN deep learning neurons; TraceEmbedding solution using embedded 

model from CBOW; TraceLSTM trace representation solution uses LSTM long-

short-term memory model and TraceBERT trace solution uses BERT two-

dimensional context learning model. The results have achieved remarkable results 

compared to traditional trace methods. 

12. Practical applicability, if any:  ..................................................................................  

13. Further research directions, if any:  ..........................................................................  

In the next time, the PhD student will continue to research solutions for the remaining 

limitations of the thesis and continue to implement proposals to improve the solutions of 

representation and trace clustering. 

- Firstly, it is necessary to study and supplement the application of advanced 

models in the world to the problem of improving the quality of the process model. 

Especially, Graph neural networks (GNNs) are one of the current prominent trends 

and are similar to the structure of the process model in process mining. At the 

same time, further analyze the results of the proposed solutions of the thesis with a 

number of new studies. 

- Second, modularize the thesis's research so that the research results can be 

applied in practice. 
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