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Microservices in the Academia

Source: https://logo.wine (last accessed 10.18.23)

https://logo.wine/
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Solution Proposal: MicroGenerator
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Generation Workflow
INPUT

- #Services:
- #Endpoints:
- #ServiceCalls:

- Service Types:

48
249
113

Type 1

> 15%
> CPU:
HIGH(0.8), 
MEDIUM(0.2)

Type 2

> 5%
> MEMORY:
HIGH(0.7), 
MEDIUM(0.3)

OUTPUT

MICROGENERATOR

Containerized 
services

docker-compose 
file

Load 
Generator

Monitoring 
harness
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Generating Microservices
A

B

C

D
E

F

Generate 
application

graph

Partition graph
into services

A
B

C

D
E

F

Assign 
computation

cost, i.e., small
functions

A
B

C

D
E

F

D

C E

B A F

Translate graph
into executable
microservices
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Operation Performance Labels

load generator labeling microservice

/register

monitoring harness

definition.yml
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Performance Characteristics

Operation
generate_random_number
delete_user
delete_invoice
invert_matrix
update_invoice
insert_invoice

Operation CPU
generate_random_number 0.225
delete_user 0.248
delete_invoice 0.487
invert_matrix 0.529
update_invoice 0.770
insert_invoice 1.026

Operation CPU
generate_random_number 0.225
delete_user 0.248
delete_invoice 0.487
invert_matrix 0.529
update_invoice 0.770
insert_invoice 1.026

A
PYTHON

Service Type 1
CPU
  LOW(0%)
  MEDIUM(20%)
  HIGH(80%)

Operation CPU
update_invoice 0.770
insert_invoice 1.026
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Generated Server File

main.py
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Evaluation

[1] J. Grohmann, P. K. Nicholson, J. O. Iglesias, S. Kounev, and D. Lugones, “Mon- itorless: Predicting Performance Degradation in Cloud Applications with Machine Learning,” in Proceedings of the 20th International Middleware Conference, 2019, pp. 149–162. 



Generating Microservice Applications for Performance Benchmarking
Yannik Lubas

10

Evaluation Setup
9 Application Datasets

Apache Solr (Sol):
Web Search Index

Memcached (Mem):
In-memory Object Store

Cassandra (Cas):
Document Database

App1 - App6:
Network + CPU heavy

generated applications

Test Dataset

TeaStore (Tea):
E-commerce microservice

application

Pipeline

Preprocess
dataset

Preprocess
dataset

Merge as
training data

Train Random
Forest classifier

Evaluate predictions
on test dataset
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Some Evaluation Results

Training Data Accuracy (%) F1 Score (%)

Sol 94.2 88.6
App2+App3 97.0 93.5
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Conclusion


