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What is the MSR Mining Challenge?

= Annual challenge by the Mining Software Repositories

(MSR) conference.

PAGE 3

>

UNIVERSITY OF

WATERLOO

MSR 2025

22"International Conference on
Mining Software Repositories
April 28-29, Ottawa, Canada

aaaaaaaaaaaaaaaaaaaa

Mining Challenge - Program Comitiee.

g 2 %) WATERLOO

DEm— |
What is the MSR Mining Challenge?

= Annual challenge by the Mining Software Repositories
(MSR) conference.

= Focuses on analyzing real-world software data.
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What is the MSR Mining Challenge?

= Annual challenge by the Mining Software Repositories
(MSR) conference.

= Focuses on analyzing real-world software data.

= Provides specific datasets and tools for researchers.
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DEm— |
What is the MSR Mining Challenge?

= Annual challenge by the Mining Software Repositories
(MSR) conference.

Focuses on analyzing real-world software data.

= Provides specific datasets and tools for researchers.

Encourages innovative methods and insights.

= Aims to advance software repository mining techniques.
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DEm— |
What is the MSR Mining Challenge?

= Annual challenge by the Mining Software Repositories
(MSR) conference.

= Focuses on analyzing real-world software data.

= Provides specific datasets and tools for researchers.

Encourages innovative methods and insights.
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Theme For MSR 2025 Mining Challenge

= Theme: Dependency Analysis with Goblin framework
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Theme For MSR 2025 Mining Challenge

= Theme: Dependency Analysis with Goblin framework

= Goblin Framework Components
- NeoqJ Maven Central dependency graph
- Miner: generates the dependency graph

- Weaver: Adds custom metrics to dependency graphs,
and query the graph
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Goblin Framework

INFORMATION ADDED VALUE RELATED
SOURCES DATA SOURCES

ECOSYSTEM
REPOSITORY
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DEm— |
Theme For MSR 2025 Mining Challenge

= Theme: Dependency Analysis with Goblin framework

= Goblin Framework Components
- Neogqd Maven Central dependency graph
- Miner: generates the dependency graph

- Weaver: Adds custom metrics to dependency graphs,
and query the graph

= Goblin: A customizable tool for studying software
ecosystems and dependencies
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INFORMATION ADDED VALUE RELATED
SOURCES DATA SOURCES

Goblin Miner

ECOSYSTEM
REPOSITORY
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Goblin Framework

INFORMATION
SOURCES

ECOSYSTEM SLIN
REPOSITORY NINER

Database API

ADDED VALUE RELATED

DATA SOURCES

Database API

(retrieval)

GRAPH MANAGER
(Neo4J with Cypher query language)

Grapr
Manager

(Neoyj)

Goblin Framework

Goblin Miner

= Retrieve all releases in the
Lucene Maven Central Index
archive

= Retrieve their direct
dependencies with the
org.eclipse.aether

library
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INFORMATION
SOURCES

ADDED VALUE RELATED
DATA SOURCES

GRAPH MANAGER
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Goblin Framework

Database API

\R ADDED VALUE RELATED
DATA SOURCES

INFORMATION
SOURCES UPDATES

Database API
(retrieval)

Goblin Weaver

(retrieval

Graph Database API

ECOSYSTEM SOBLIN GRAPH MANAGER
REPOSITORY INER (Neo4J with Cypher query language)

Graph Database AP! l‘r
1
1
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Goblin Framework

INFORMATION
SOURCES

Goblin Miner

= Retrieve all releases in the
Lucene Maven Central Index
archive

= Retrieve their direct
dependencies with the

ADDED VALUE RELATED
DATA SOURCES

org.eclipse.aether

library

Dependency graph
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Goblin Framework

INFORMATION REGULAR ADDED VALUE RELATED
SOURCES DATA SOURCES
1
Database API | !
(retrieval) | &
-—— |
Grapr
Manager
ECOSYSTEM ] GRAPH MANAGER .
REPOSITORY NER (NeodJ with Cypher query language) (Ne() 4J)
W UNIVERSITY OF
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Goblin Framework

Graph Manager (Neo4j)
- Node types

« Libraries (type Artifact)

= Releases (type Release)

» Edge types

= Dependencies (type dependency) are
from Release to Artifact

» Versioning (type relationship AR)
are from Artifact toRelease
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Goblin Framework

Graph Manager (Neogj)
- Node types
« Libraries (type Artifact)

= Releases (type Release)

INFORMATION
SOURCES
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Goblin Framework

Graph Manager (Neogj)
- Node types
« Libraries (type Artifact)

= Releases (type Release)

» Edge types

= Dependencies (type dependency) are
from Release to Artifact

» Versioning (type relationship AR)
are from Artifact toRelease
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Goblin Framework Goblin Framework

Database AP
Graph Manager (Neo4j) fession) urdate
& Database Information 0433 s =
INFORMATION REGULAR ADDED VALUE RELATED
Use database 2 A J SOURCES PDATES DATA SOURCES
043$ MATCH p=()-[:relationship_AR]—()-[:dependency]—() RETURN p e o 1
LIuiT 25 Database APt ] !
(retrieval) | &
Node labels Overview >
D @ = Goblin Weaver ——
Relationship types
Relationship types
relationship_AR (2)
C T ——
{sepsicency, Displaying 18 nodes, 50 Graph Database API|
relationships. (retrieval I
Property keys '
)
Connected as o ECOSYSTEM BLIN GRAPH MANAGER
REPOSITORY NER (Neo4J with Cypher query language)
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Goblin Framework Goblin Framework

. Goblin Weaver

.
Goblln Weaver INFORMATION ADDED VALUE RELATED INFORMATION ADDED VALUE RELATED

SOURCES DATE: DATA SOURGES SOURCES DATE: DATA SOURGES

Dat
(creation / update)

» On-demand enrichment of the
dependency graph

= On-demand enrichment of the
dependency graph

us » An alternative for direct access
A to the Neo4j database

|

0O

ECOSYSTEM GOBLIN GRAPH MANAGER ECOSYSTEM GOBLIN GRAPH MANAGER
REPOSITORY MINEF (NeodJ with Cypher query language) REPOSITORY MINEF (NeodJ with Cypher query language)
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Goblin Framework

Goblin Weaver

= On-demand enrichment of the
dependency graph
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Goblin Framework

Goblin Weaver

= On-demand enrichment of the
dependency graph

% Release nodes added values

a. CVE (Common Vulnerabilities and Exposures): use the osv.dev dataset

s Name, cwe (type of vulnerability) and severity (low, moderate, high, critical)
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Goblin Framework

Goblin Weaver

= On-demand enrichment of the
dependency graph

% Release nodes added values
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Goblin Framework

Goblin Weaver

= On-demand enrichment of the
dependency graph

% Release nodes added values

EC M
REPOSITOR)

a. CVE (Common Vulnerabilities and Exposures): use the osv.dev dataset

s Name, cwe (type of vulnerability) and severity (low, moderate, high, critical)
b. FRESHNESS

»  The number of more recent releases available

n The time elapsed between it and the most recent release

g 28 %) WATERLOO



T .
Goblin Framework

Goblin Weaver

= On-demand enrichment of the
dependency graph

< Release nodes added values

a. CVE (Common Vulnerabilities and Exposures): use the osv.dev dataset
s Name, cwe (type of vulnerability) and severity (low, moderate, high, critical)
b. FRESHNESS

= The number of more recent releases available

n  The time elapsed between it and the most recent release
c. POPULARITY_1_YEAR

= Number of dependants over a one year window
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Goblin Weaver

= On-demand enrichment of the
dependency graph

< Artifact nodes added values
> SPEED
= Average number of releases per day of a library
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Goblin Framework

Goblin Weaver

Database Information

Use database

Node labels
B

D CZID
@ @»

Relationship types

(T —

Property keys

Connected as

MATCH p=(:Release)-[r:addedvalues]—>() RETURN p LIMIT 3 oo

Overview >
Node labels

CVE

Addoaaus @)
Relationship types
s

o

LS

soconvaues =T ity
SWEWQ/UE;
POPUL...
o
W UNIVERSITY OF
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Goblin Framework

Goblin Weaver

Database Information

Use database

Node labels

D D
@ @

Relationship types

(ET T pe—
[ rolationship_AR

Property keys

Connected as

MATCH p=(:Artifact)-[r:addedvalues]—() RETURN p LIMIT 3 »

Overview >

Node labels
SPEED
Atifact (3)

N TR

&
&
&

Relationship types
@ Displaying 6 nodes, 3
relationships.

SPEED
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Goblin Framework N

Goblin Weaver

= An alternative for direct access to
the Neo4j database | S

S %) WATERLOO

Goblin Framework O

Goblin Weaver

= An alternative for direct access to
the Neo4j database Jj S

Cypher: Neo4j’s built-in query
language

https://neo4j.com/docs/cypher-manual/current/queries/basic
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Goblin Framework -@=0_

Goblin Weaver
- An alternative for direct accessto | | W "

the Neo4j database J S

Cypher: Neo4j’s built-in query
language
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Goblin Framework O § 6 r

Goblin Weaver T |y
- An alternative for direct accessto | | W "

the Neo4j database J S

Cypher: Neo4j’s built-in query
language

https://neo4j.com/docs/cypher-manual/current/queries/basic

MATCH (r:Release) WHERE r.id='org.jgrapht:jgrapht-core:1.5.2' RETURN r
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Goblin Framework

Cypher: Neo4j’s built-in query language

Database Information d B[
Use database S
MATCH (r:Release) WHERE r.id='org.jgrapht:jgrapht-core:1.5.2' RET. p @ &
Node labels Node properties © >
Gon
<D =
o & " <element 4370582 ©
A ¢
b <id> o
Relationship types . o SERULCH ©
id orgigraphtjgrapht-  ©
) 152
TR scecvaiues & e )
timestam 1682053308000 ©
dpencency | TN »
Version 152 °
Property keys.
k=3
W UNIVERSITY OF
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Goblin Framework

Goblin Weaver
Graph ~
Cypher query ~
W UNIVERSITY OF
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Goblin Framework =0
Goblin Weaver =l
gL
T
= An alternative for direct access sy «:
'—. &
to the Neo4j database {%} )
. B WATERLGO

Goblin Framework =0
Goblin Weaver Example ol
- Which are the latest versions oS e
available after jgrapht-core
1.5.0°? : l*
- Add their CVE, freshness and e o
popularity L@
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Goblin Framework

Goblin Weaver Example

- Which are the latest versions
available after jgrapht-core
1.5.0?

- Add their CVE, freshness and
popularity

Method: POST

ROUTE: /release/newVersions

Body:

{
"groupId": "org.jgrapht",
"artifactId": "jgrapht-core",
"version": "1.5.0",

"addedValues": ["CVE", "FRESHNESS",

} PAGE 41

"POPULARITY_1_YEAR"]
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Goblin Framework

Goblin Weaver Example

"nodes": [
{

"cve': [],
"id": "org.jgrapht:jgrapht-core:1.5.1",
"nodeType": "RELEASE",
"freshness": {
"numberMissedRelease": "1",
"outdatedTimeInMs'": "66882028000"

)
"version": "1.5.1",

"popularity_1_year": 105,
"timestamp": 161617128000

1,
{
"cve": [],
"id": "org.jgrapht:jgrapht-core:1.5.2",
"nodeType": "RELEASE",
"freshness": {
"numberMissedRelease": "0",
"outdatedTimeInMs": "@"
)
"version": "1.5.2",
"popularity_1_year": 953,
"timestamp": 1683053308000
}

PAGE 43
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Goblin Framework

Goblin Weaver Example

values

/release/newversions Get newer versions of a release from GAV. A\

Get newer versions of a release from groupld:Artifactld:Version with added

Parameters l

Cancel | | Reset ]

No parameters

Request body ™9"/r¢

{
“groupId": “org.jgrapht”,
"artifactid": "jgrapht-core”,
“version": 5.87,
“addedvalues”:

}

"FRESHNESS", "POPULARITY_1_YEAR"]
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Goblin Framework

Goblin Weaver Example

{
"nodes": [
{

"cve': [],

"id": "org.jgrapht:jgrapht-core:1.5.1",

"nodeType": "RELEASE",

"freshness": {
"numberMissedRelease": "1",
"outdatedTimeInMs": "66882028000"
)

"version": "1.5.1",

"popularity_1_year": 105,

"timestamp": 161617128000

1
T

"cve': [],

"id": "org.jgrapht:jgrapht-core:1.5.2",

"nodeType": "RELEASE",

"freshness": {
"numberMissedRelease": "0",
"outdatedTimeInMs": "@"

)

"version": "1.5.2",

"popularity_1_year": 953,

"timestamp": 1683053308000

}
1
}

PAGE 44

PN

@

UNIVERSITY OF

WATERLOO

{
>

UNIVERSITY OF

WATERLOO



Goblin Framework

Code Details

200 Response body

“freshness”: {
“numbermissedrelease”: "1,
“outdatedTimeInMs": "66882028000"

“numberMissedReleas
“outdatedTimeInMs":

Response headers

connection: keep-alive
content-type: application/json
date: wed,29 Jan 2025 3 0 GHT

keep-alive: timeout=60
transfer-encoding: chunked )

UNIVERSITY OF

WATERLOO

Some Useful Links
1. Challenge preprint:
https://hal.science/hal-0 0

Navigating and Exploring Software Dependency
Graphs using Goblin

Pascal Poizat
Sorbonne Université, CNRS, LIP6,
Université Paris Nanterre
F-75005, Paris, France
pascal.poizat@lip6.fr

Damien Jaime
Sorbonne Université, CNRS, LIP6,
Université Paris Nanterre CNRS, LAMSADE
F-75005, Paris, France CF-75016, Paris, France
damien jai p6.fr joyce dauphine.fr

Joyce El Haddad
Université Paris Dauphine-PSL,

Abstract—Using package managers is a simple and common
method for reusing code through project dependencies. However,
these, direct, dependencies can themselves rely on additional
packages, resulting in indirect dependencies. It may then become

of the whole sef
a project. Beyond studying indiv
standing of software eco

that has been presented at the previous edition of the MSR
conference. Goblin is composed of a Neodj Maven Central
dependency graph and a tool called Weaver for on-demand
metric weaving into dependency graphs. As a whole, Gobl
customizable framework for ecosystem and dependency analys

TERLOO

Index Terms—software ecosystem, dependency graph, dataset,

ey ey Fig. 1. Goblin framework architecture.
mining software repositories, maven central

Goblin Framework

Code Details

200 Response body

“freshnes:

{
“numberMissedRelease”: "1",
"66882028000"

“outdatedTimeInMs"

“numberMissedReleas
“outdatedTimeInMs":

Response headers

connection: keep-alive

content-type: application/json
0 GMT

date: Wed,29 Jan 2025 @3:

keep-alive: timeout=60
transfer-encoding: chunked

UNIVERSITY OF

| WATERLOO

Some Useful Links

2. Goblin framework:

https://dl.acm.org/doi/abs/10.1145/3643991.36448792ca

sa_token=bTRwoEEBL00AAAAA:9qv4cP65Fwic4JmVCEg

omGGA4XYSlbg6vaMJ-TAbbw84kXgJrt3sFTGrm1UTRG

CtSTbFLV7ySOjKy

damien.jaime@lip6.fr

ABSTRACT
Dependency graphs support software maintenance and software
ecosystem analysis. Several metrics can be used on top of these

ther, some metrics have a dynamic nature, requiring being able to
wind” dependency graphs at some point in time. To address these

pendency graph metamodel with time-related information, a miner
to retrieve the graph from Maven Central, and a tool for on-demand
metric weaving into dependency graphs. As a whole, GoLu is a
customizable framework for ecosystem and dependency analysis.
This is illustrated with a set of complementary experiments. Our

tools, datasets, and s are freely available online.

‘graph models but the set of such metrics is to evolve over time. Fur-

issues we propose the GosLi framework. It is composed of a de-

GoBLIN: A Framework for Enriching and Querying
the Maven Central Dependency Graph

Damien Jaime Joyce El Haddad
Sorbonne Université, CNRS, LIP6 Université Paris Dauphine-PSL,
F-75005, Paris, Fi CNRS, LAMSADE
SAP France S.A F-75016, Paris, France Université Paris Lumiéres, Université
F-92300, Levallois-Perret, France joyce.elhaddad@lamsade.dauphine.fr Paris Nanterre

F-92000, Nanterre, France
pascal.poizat@lip6.fr

ations. On top of these models, it is needed to com-
pute different metrics before being able to measure the quality of
a project (from a dependency perspective) and to support or even
suggest updates. There are several metrics of interest here. The
set of CVEs (Common Vulnerabilities and Exposures) concerning a
dependency is central for security. Other metrics incorporate time,
eg. freshness [3] or rhythm [5]

‘These metrics could be part of a DG metamodel. Yet, they are
numerous and evolve over time (and research). We believe that a

better solution is to weave them on-demand over DG models. Some
of these metrics have a dynamic nature, g, CVESs, freshness, and
rhythm, are all not constant in time given some package. Depen-
dencies may support ranges (instead of requiring version g:3:1.0

UNIVERSITY OF
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Some Useful Links

3. Maven Central Neo4j dependency graph datasets:
https://zenodo.org/records /13734581

Communities My dashboard

Published August 30, 2024 | Vrsion 2024.08-30 & metics [ owscet [ & o ]
2K 1K

@ VIEws & DOWNLOADS
Goblin: Neo4J Maven Central dependency graph

> Show more details

Jaime, Damien’ Showafiiatons

‘This repository contains a Neodj dump of Maven Central dependency graph generated using goblinDependencyliner. Versions
To import this graph into neod], please use a version 4.x.

Our dependency graph structure and metamodel are shown in images “goblin_dg_structure’ and “metamodel". Version 2024-08-30 & metrics Aug 30,2024
10 52811zemodo 13734581
The latest available version dates from August 30, 2024, contains 15,117,217 nodes (658,078 libraries and 14,459,139 releases) and

134,119,545 edges (119,660,406 dependencies and 14,459,139 versioning edges) Version 2024-08-30 Pug 30,2026

This repository contains two dump of the database: 3
« goblin_maven_30_08_24.dump: This datasst contains the entire Maven Central dependency graph. Version 2024-04-12 Aor 12,202
« with_metrics_goblin_maven_30_08_24.dump: This dataset is the same as the previous one, but enriched with new 05281

“AddedValue” nodes (44,035,495 new nodes) representing the following metrics: CVE (dated September 4, 2024), freshness,
popularity and speed. More information in this tutorial.

104810

Version 2024-01-26

1052

More details in the dedicated paper: Goblin: A Framework For Enriching And Querying the Maven Central Dependency Graph
(https://doi org/10.1145/3643991.3644879) - 21st Intemational Conference on Mining Software Repositories (MSR'24).
If you use i, please cite this paper: https://dl.acm.org/doil10.1145/3643991 3644879

View all 4 versions

i, This dataset is the subject of the Mining Challenge at the MSR 2025 conference, more information here. Gltz all yersions7iiou can cis i Yersone by
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Some Useful Links

5. Goblin Miner:
https://github.com/Goblin-Ecosystem/goblinDependencyMi
ner s

i Econstos | gobinDapencencyMiner 8 -

& goblinDependencyMiner o @) (V8

v
Relases 1
o won
D seaome
Packages
Goblin Dependency Miner
Languages
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Some Useful Links

4. Goblin Weaver:
https://github.com/Goblin-Ecosystem/goblinWeaver

gotinwesver 2 8 -

-t (Viwd - trowd

Releases 3

o w10 (@

Packages

Goblin Weaver

Contrbutors 2

@
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Some Useful Links

6. Goblin tutorial:
https://github.com/Goblin-Ecosystem/goblinTutorial?tab=re
adme-ov-file

= o) I+
& goblinTutorial i @watch 2+ Yhok 0 - fr s
@ ousne 2 o s Lo o the Gl oy
@
@
Relewses
” Packages
© s o ’
Contbutors 3
goblinTutorial @ oo
e Fgure O ewn
e UNIVERSITY OF
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Taken From MSR 2025 Mining Challenge Possible Research Questions

MSR 2025
22"International Conference on
Mining Software Repositories
April 28-29, Ottawa, Canada
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" "

Mining Challenge MSR 2025

— A for Mining Chaenge Proposa [—— QO uTe121)

Wod 5 Fob 2025
Call for Mining Challenge Papers Camera Ready Deadine

nd common method for reusing code through project dspendencios. Howevar,
es rely on addiional packages, fesuling in ndiect dependencies. It may then
p o the whole set of dependencies of a project, Beyond individual projects,  doep
understancing of how software ecosystems work and avolve is also @ citcal prerocuisio for achieving sustained
success in software developmen,

1 the Gobin framework
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