Migration to Microservices: A Comparative Study of
Decomposition Strategies and Analysis Metrics

SERVICE
COMPUTATION
2023

June 26th-30th . . .
Meryam Chaieb * Khaled Sellami Mohamed Aymen Saied

Nice, France Laval University Laval University Laval University

Mol UNIVERSITE

o 0l
L)




Outline:

- Context
-  Related Work

-  Proposed Approach
-  Research Questions
Conclusion

L e e
YRR} SRR R SRR e WAy

I

UNIVERSITE

LAVAL



Context 1,2

Monolith architecture

Business
Logic

Data Access
Layer

X Lack of Scalability

X Decreased Fault Isolation

X Limited Development Team Autonomy

Microservice architecture

s & o
&= e s @ o g fee
[ = =
S =
A" es



Context 1,2

Monolith architecture

Business
Logic

Data Access
Layer

Microservice architecture

&= e s @ o g fee
= = =
2 =
gh . 8-

v Scalability and flexibility
\/ Fault Isolation and Resilience

4 Team Autonomy



Context 22

Application illustration

Class A.1 Class D.3
Class D.1 Class D.2

Class A.2

Class B.1 Class B.2

Monaolithic version

Class A.1 Class D.3
Class D.1 Class D.2

Class A.2

Class B.1 Class B.2

Decomposing process
|-

Monolithic application

Microservices version

A microservice D microsetrvice

Class A.1 Clise b2
Class A2 G B2
Class D.1

B microservice

Class B.1

C microservice

Class B.2

v

Microservice application



Related Work 12

Input Type

Source code

package rentalStore;
import java.util.Emumeration;
import java.util.Vector;

class Customer [
private String _name;
private Vector<Rental> _rentals = new Vector<Rental>():

public Customer(string name) {
_name = name;
'
public String getMovie (Movie movie) {
Rental rental = new Rental(new Movie("", Movie.NEW RELEASE), 10):
Movie m = rental._movie:
return movie.getTitle():
)
publie veid addRental (Rental arg) {
_rentals.addElement {axg) ;

'
public String getName() {
return _name;
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How can we evaluate the performance of the
strategies?: Metrics

 Inter Call Percentage (ICP)

* InterFace Number (IFN)
 Non-Extreme Distribution (NED)



What is the most effective and promising option
among the choices of our approach?: Protocol

Option 1 Option 4
Call_in,Call_out Term frequencies Call frequencies TFIDF
BMSC
Option 2 Option 5
Call_in,Call_out TFIDF CoDependent Calls| |Term frequencieg
»  Mean Shift <
Option 3 Option 6
» DBSCAN <
Call frequencies Term frequencies CoDependent Calls TFIDF




What is the most effective and promising option
among the choices of our approach?: Results

Evaluation Results using Mean Shift Algorithm Evaluation Results using DBSCAN Algorithm
Metrics Option I  Option 2 Option 3 Option4 Option 5  Option 6 Metrics Option I  Option 2 Option 3 Option 4 Option 5 Option 6
SM 0.8526 0.7853 0.7944 0.8614 0.8575 0.8742 SM 0.120 0.1085 0.2702 0.2718 0.2487 0.1116
IFN 1.235 1.8 1.277 1.0454 1.0 1.214 IFN 0.120 0.1085 0.2702 0.2718 0.2487 0.1116
P 0 09 10 10 10 10 ICP 03244 01426 0.1501 02859 03482 0.0079
NED 1.0 09 10 1.0 10 1.0 NED 0.5 0.666 1.0 0.5 0.5 0.333
g g # microservices 2 3 2 2 2 3
— iﬁ;}:‘i:‘;giicm ég 11(;)2 ;g gg 3; 11;4 size of the largest micro 108 %6 116 113 13 04

Evaluation Results using BMSC Algorithm

Metrics Option 1 Option 2 Option 3  Option 4 Option 5  Option 6
SM 0.3696 0.3435 0.3887 0.4697 0.40545 0.4052
IFN 1.0344 1.250 1.0370 0.9677 1.0769 1.318
ICP 0.6500 0.591 0.618 0.6432 0.6257 0.639
NED 0.7241 0.6666 0.7037 0.7419 0.6538 0.636
# microservices 29 24 27 31 26 22

size of the largest micro 13 13 13 13 16 17
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What is the most effective and promising option
among the choices of our approach?: Results

Evaluation Results using BMSC Algorithm

Metrics Option 1  Option 2 Option 3  Option 4  Option 5  Option 6
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Option 6 1s the optimal approach for all three clus-
tering algorithms. It uses co-dependent calls metric as
structural information and TF-IDF vector as semantic
information. Consequently, our work will continue to

focus on this strategy.
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How does the stability and robustness of BMSC algorithms
compare to that of Mean Shift and DBSCAN?: Results
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How does the stability and robustness of BMSC algorithms
compare to that of Mean Shift and DBSCAN?: Results
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How does the stability and robustness of BMSC algorithms
compare to that of Mean Shift and DBSCAN?: Results

Non Extreme Distribution(NED)
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