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Motivation

Typical examples of cross-component issues

Log4j

Color.js1

1 https://t3n.de/news/fakerjs-colorjs-entwickler-korrumpiert-1442982/

„polyfit and eig regression tests fail after 
Windows 10 update to 2004“ (numpy)

„Kube DNS Latency“ (kubernetes/dns)

„kube-dns: dnsmasq intermittent
connection refused“ (kubernetes/kubernetes)

„Pods Terminating forever due to Docker 17.09-ce Bug“ 
(kubernetes-retired/kube-aws)
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Problems

Tracing and managing
issues across components

Different stakeholder
require different component 

types or views

Manual identification of
cross-component issues

and issue relations
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Basic Solution Idea
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Gropius
[1] Speth et al., “Gropius — A Tool for Managing Cross-component Issues”, 2020.
[2] Speth et al., “Cross-Component Issue Metamodel and Modelling Language”, 2021

Simplicity
Fast overview of the system’s status
IMS-Independent
Cognitive effective

Simplicity
Restricted to one component type
Not fitted for Devs
Not extensible
Complex characteristics not included
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Related Industry Efforts
1 https://www.redmine.org/boards/1/topics/21939
2 https://tinyurl.com/issues-multiple-projects
3 https://tinyurl.com/share-issues-across-projects

Proxy 
Issues

Jira Multi-
Project 
Picker

Jira 
Backbone 

Issues
URL in 

comments

https://www.redmine.org/boards/1/topics/21939
https://tinyurl.com/issues-multiple-projects
https://tinyurl.com/share-issues-across-projects
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Requirements: Component Types & Characteristics

Issues separated 
for type and 

instance

Connect 
components to 
interfaces or 
components

Different types of 
components

Different types of
component

relations

Versioning of
component
instances

Versioning of
interfaces

Extensible for new
component types
and component

relations

Component-
independent 

issues
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Basic Solution Idea
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Gropius Metamodel (Ontological)

Architecture

Issue
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Template Mechanism
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Component Template, Type, and Version
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Component Interfaces



15/09/2022Sandro Speth - Tracing Issues that Propagate Across Microservice Boundaries 17

Component Relations
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Component Relations (abstract)
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Issues
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Architecture
GitHub

API Gateway

Gropius frontend

github

sync

api-public api-internal

api

login-service

core

graph-glue
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GraphGlue

@DomainNode("components")
@Authorization("READ", allow = [...])
class Component(

@OrderProperty
@FilterProperty
val name: String

) {

@NodeRelationship("ISSUE", OUTGOING)
@FilterProperty
val issues by NodeSetProperty<Issue>()

}

Connection-based
Queries

Declarative
Authorizations

Filtering and Ordering
in Database 

Connection-based
Relations

Filter across Relations
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How it COULD look like
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How it COULD also look like

K8 Cluster

:Order 
ServicePaypal :Order 

Service
:Shopping 

Cart Service

Express.js Apollo 
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includes
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v1 v2 v1
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Problems

Tracing and managing
issues across components

Different stakeholder
require different component 

types or views

Manual identification of
cross-component issues

and issue relations



Automatically Identify Cross-Component Issues
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Predict Relations between Issues using Classification

Issue Pair

Issue A

Issue B

Classification using 
Machine Learning

(2) A depends on B

(3) A and B have a mutual relation

(1) A results in B

(4) A and B do not have a relation

(5) A and B are duplicates

Types of Issue Relations:
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Data Collection
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Data Annotation and Analysis

The number of collected and generated issue pairs
per relationship and their distribution in the datasets.

Participant annotator relation between
annotators P1 and P2.
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Data Creation

Issue A
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Body
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Body
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Identify Cross-Component Issues
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Predict Relations between Issues using Classification

Issue A Issue B

0.07
0.14
0.29
0.11
0.61
0.42
0.09
0.37

0.19
0.11
0.69
0.34
0.26
0.02
0.53
0.12

0.12
0.69
0.02
0.10
0.07

*

*Depending on the model

Resulting Vector with 
Probabilities for Classes
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Basic Classifier Architecture
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Classification Models and Results

Precision, recall and F1 scores for the different models and issue relations. MF1 denotes macro F1. 
The scope indicates either unigrams (1), bigrams (2), or a sentence-level embedding (s). 

F1 = 2*((P * R) / (P + R))
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Summary
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