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Problem Context – Fragility of Dependencies

• Dependency on a third-party library is fragile because both the project
and the library are continuously and independently evolving
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Sustainability failures
(Coelho and Valente, 2017)

Restrictive licenses Unsatisfiable new requirements

Scalability?
Performance?

Security?
New Feature?
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Problem Context – Library Migration

• In these situations, a project has to migrate an already in-use
library to another similar or functionally equivalent library
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Uses for Serialization

Java Web Application

RESTful API Module

org.json:json

Before Migration

Migrate
Java Web Application

RESTful API Module

gson? jackon? fastjson?

After Migration

Uses for Serialization

Problems for Maintainers

Can we migrate?

Which to migrate?
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Shall we migrate?



Problem Context – Current Situation
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Industry projects (in a large IT company)

Typical open-source projects (Kabinna et al.)

Project Leader Technical Committee
formed by domain experts

ask for advice or
permission to migrate

Core Developer

Core Developer

Core Developer

discuss

open issues

consensus on
migration
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Existing Tools and Services
Tool/Service Disadvantage in the context of library migration

Has library categories but not well maintained
Do not allow opinion-based discussions

DiffTech [1]

Community discussions/curated lists about competitor
libraries are opinion-based, inherently controversial and may
not be trust-worthy

SimilarTech [2] No evidence on feasibility of a library migration
Teyton et al. [3]
MigrationMiner [4]

Evidence-supported by mining existing migrations in GitHub,
but use ineffective filtering-based algorithm and not scalable

Personal Blogs

1. Huang et al, ASE 2018
2. Chen et al, ASE 2016
3. Teyton et al, WCRE 2012
4. Alrubaye et al, ICSME 2019
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Goals of MigrationAdvisor
• Input: A library 𝑙E that a user specify
• Output: The list of libraries that the user can migrate from 𝑙E, and
existing migrations for each returned library
• Key Requirements
• Evidence-Supported: Generate results with existing migrations from
GitHub repositories
• Accurate: High precision and recall in the returned results
• Scalable: Works on a large number of repositories and libraries

• Our Core Contributions
• Accurate: a novel multi-metric ranking algorithm
• Scalable: a carefully designed architecture and data processing workflow

December 3, 2021 ICSE 2021 Demonstrations 6



Multi-Metric
Ranking

AlgorithmMetadataMetadata

Repo 1, 
pom.xml

Repo 2, 
tool/pom.xml

Repo n,
pom.xml

JARs and
Metadata

Data Sources Intermediate Data Data for Recommendation

World of Code

download

Select

Select

Query
…….

Repositories

retrieve

Dep Change Seqs

analyze

analyze

analyze
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Library Database

parse

Metadata

MetadataMetadataAPI Signatures

Final Data

input

input
output

Advisory Database

MetadataMetadata

Source: org.json:json
Target: com.goo…:gson
Confidence: 0.1670
Repo Commits: 4206302

b1dca05
5d9bdc5
……

Data Preparation Component Data Consumption Component

Project Maintainers
considering a migration

specify source libraries

query

return

inspect&
evaluate

MigrationAdvisor Workflow
High accuracy through a multi-dimensional
mining and analysis of libraries and repositories

Scalability through careful design and implementation



MigrationAdvisor Data
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Data Count/Size Time to Retrieve or Construct
Repositories 21,358 Several Minutes
Commits with Diffs 29,439,998 ~1 Day
Parsed pom.xml Blobs 10,009,552 ~1 Day
Dependency Change Sequences 147,220 Several Hours
Maven Artifacts (i.e. Java Libraries) 184,817 Several Minutes
Maven Artifact Versions 4,045,748 Several Hours
Different Classes in Maven 25,272,024 ~3 Days
Non-zero API Count Pairs 4,934,677 ~2 weeks
Migration Advisories 1,956,809 Several Hours
Confirmed Migration Advisories 14,334 ~1 Week (manually)
Total Database Size (compressed dump) ~50GB ~3 Weeks
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Tool Demonstration

• http://migration-helper.net/
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http://migration-helper.net/


Thank You!
MigrationAdvisor: Library Migration Recommendations

from Large-Scale Open Source Data
Tool Demo: http://migration-helper.net/

GitHub Repositories: https://github.com/hehao98/MigrationHelper
https://github.com/hehao98/MigrationHelperFrontend

Paper Preprint: https://hehao98.github.io/files/2021-migration.pdf
Contact: Hao He, heh@pku.edu.cn

Yulin Xu, kylinxyl@pku.edu.cn
Minghui Zhou, zhmh@pku.edu.cn

Stars Welcome!

http://migration-helper.net/
https://github.com/hehao98/MigrationHelper
https://github.com/hehao98/MigrationHelperFrontend
https://hehao98.github.io/files/2021-migration.pdf
mailto:heh@pku.edu.cn
mailto:kylinxyl@pku.edu.cn
mailto:zhmh@pku.edu.cn

