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Introduction
Zuse Institute Berlin – www.zib.de

I Non-university research institute and computing center of the state of Berlin
I Research Units:

I Numerical analysis and modeling
I Visualization and data analysis
I Optimization: energy – traffic – linear and nonlinear IP
I Scientific information systems
I Distributed algorithms and supercomputing

I President: Prof. Christof Schütte
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Introduction
We solve Problems!

I manufacturing: sheet metal design
I networks: operation and design of water and gas networks
I energy production and distribution: plant design, power scheduling
I logistics: public transport, supply-chain management
I industrial engineering: mining with stockpiling constraints
I biological engineering, chemical industry, ...
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Introduction
(Mixed) Integer Optimization

min cT x + dT y
subject to Ax + By = b linear constraints

G(x , y) = 0 nonlinear constraints

x ∈ Zn, y ∈ Rm
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Introduction
(Mixed) Integer Nonlinear Optimization

min cT x + dT y
subject to Ax + By = b linear constraints

G(x , y) = 0 nonlinear constraints
x ∈ Zn, y ∈ Rm

The functions gk ∈ G can be
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SCIP
Some Stats

SCIP is currently one of the fastest non-commercial solvers for mixed integer
programming (MIP) and mixed integer nonlinear programming (MINLP).

CODE
I more than 500 000

lines of C code
I plugin based design
I easily extendable and

exchangeable
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DEVELOPERS
I approx. 20 active developers,

> 30 contributors
I most work at ZIB, some in

Aachen, Erlangen,
Darmstadt and Lancaster
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DEVELOPERS
I approx. 20 active developers,

> 30 contributors
I most work at ZIB, some in

Aachen, Erlangen,
Darmstadt and Lancaster
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SCIP
All around the world
I runs on Linux, Windows, macOS, . . .
I free for academics, available in source code: http://scip.zib.de
I active mailing list with 400+ members: scip@zib.de
I 8000 downloads per year
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Then and Now
How SCIP came to be

2002 Tobias Achterberg starts SCIP project
I first industry project: Chip design verification

2004 Thorsten Koch publishes ZIMPL - a mathematical modeling language for SCIP -
as part of his PhD

2005 First public version of SCIP
2008 Gerald Gamrath starts GCG extension (Master’s thesis)

I development moved to Aachen and spawned several PhD theses

2009 Yuji Shinano starts UG project (massively parallel SCIP extension)
2010 Start of SAP cooperation (still running today)
2011 Switch from CVS to Git for version control
2014 SCIP development becomes integral part of Forschungscampus MODAL
2016 First technical assistant without explicit research tasks
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Then and Now
Take home messages / Lessons learned

I stay attractive for new students, PhD candidates and postdocs
I establish an environment where everyone can grow and wants to stay

I ZIB employs many PhD students and only few postdocs or professors
I PhD students are usually employed for more than 5 years

I attract industry projects
I forces code maturity, stability and performance
I introduces challenging real world problems
I finances development

I maintain communications
I weekly meetings with all developers at ZIB
I monthly online meetings with all developers
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Source Code Management
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Source code management
Infrastructure

Developers
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Source code management
About GIT

from the official website git-scm.com:
”Git is a free and open source distributed version control system“

I Free and open source
I Distributed
I Snapshot based
I Staging Area

I Branches
I User system
I History/Evolution of code
I ...
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Source code management
SCIP’s Git workflow
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Source code management
About GitLab

GitLab is an open-core self-hostable Git-repository manager, that provides Issuetracker,
wiki, CI/CD and much more.

I Issues
I Merge Requests
I Milestones
I integrates Mattermost (a messaging platform)
I ...
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Continuous testing
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Continuous testing
Testing and Jenkins

Types of tests for SCIP
I Unit/end-to-end tests
I Different platform/compiler
I Code analysis
I Code Coverage

Schedule
I Regularly (i.e. every night)
I run tests on Merge Request
I update websites/install software on

code update

from the official website jenkins.io:
”The leading open source automation server, Jenkins provides hundreds of
plugins to support building, deploying and automating any project.“
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Continuous testing
Infrastructure

Developers

Gitlab

work on 
code
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Continuous testing
Infrastructure

Developers

Gitlab Jenkins

Tests

work on 
code

look up test results

notify about fails

regular
and

continuous
tests

report back test results

merge requests trigger tests via webhooks
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Performance analysis
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Performance analysis
About Testruns

What is a testrun?
I Run SCIP for a list of problem files (instances)
I Collect the output
I Concatenate output into big files
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Performance analysis
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Performance analysis
Infrastructure

Developers

Gitlab Jenkins

Performance
Runs Tests
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code
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Performance analysis
Logfiles
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Performance analysis
Goal
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Performance analysis
Infrastructure

Developers

Rubberband
and
IPET

Gitlab Jenkins

Performance

Runs Tests

lookup of
users and
commits

automatic upload

of log les

work on 
code

look up test results

notify about fails

submit testruns nightly

trigger 
custom testrun

notify about
results and fails

regular
and

continuous
tests

report back test results

merge requests trigger tests via webhooks

manual upload
of log les
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Performance analysis
About IPET and Rubberband

IPET

”Interactive Performance Evaluation
Tools for Optimization Software“

I Extract and evaluate data from
logfiles

I Flexible and customizable
I Commandline tool (plus

rudimentary GUI)

github.com/GregorCH/ipet/ github.com/ambros-gleixner/rubberband

Both python tools developed by members of the SCIP group at ZIB.
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Performance analysis
Rubberband and IPET
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Thank you for your attention! Questions?

Developers

Rubberband
and
IPET

Gitlab Jenkins

Performance

Runs Tests

lookup of
users and
commits

automatic upload

of log les

work on 
code

look up test results

notify about fails

submit testruns nightly

trigger 
custom testrun

notify about
results and fails

regular
and

continuous
tests

report back test results

merge requests trigger tests via webhooks

manual upload
of log les

Interested? Come visit our poster!
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