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an	information	service	for	mathematical	software

Project

Start	2011	with	MFO,	FIZ;	2015:	ZIB,	Modal:	swMATH-about

Open	access	software	database	swMATH.org

Database	includes	benchmarks,	languages,	services,	...

Complete	coverage	of	all	mathematical	topics



an	information	service	for	mathematical	software

Publication-basedapproach:
Use zbMATH-publicationsto identify software and extract
information

MSC-2010	Mathematical Subject Classification,	e.g.	90C11

Continuousupdates:	daily (production)	and weekly (swmath.org)

Monthly increase by 100-200	packages with 1500	zbMATH-
references

Implementation:	PostgreSQL (Full Text	Searching),	Python,	django



an	information	service	for	mathematical	software

zbMATH (Zentralblatt	Mathematik)	is not	open	access

Missing references in	zbMATH-publications

Time	delaywith peer reviewed publications

No arXiv,	no preprints

No software citation standard for easy	identification,	e.g.	soplex (?),	
scip (+)



an	information	service	for	mathematical	software



an	information	service	for	mathematical	software

Web-GUI
Simple	search in	swmath.org:	mixed	integer	programming

Browsing or advanced field seach,	e.g.	by name

Search	with URL-parameter	(REST),	e.g.	Scip

In	zbMATH with software tab page

In	zbMATH with software-field:	sw:scip	cplex	gurobi



an	information	service	for	mathematical	software

External sites

Double-linked integrationwith zbMATHand ORMS

XML	export to integrate swMATH-content:	last	10 publicationsof Singular

MSC-export for generatinga	MSC-Profile	or compare software:



A	quick	update	on	the	
SCIP	Optimization	Suite
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SCIP/SoPlex
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MINLPlib2
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Now	something	completely	different

Thorsten Koch                ZIB / TU Berlin                      Optimization between Legislation and Physics 11



Javelin	throwing:	Theory
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Mathematical Modeling and Numerical Simulations of Javelin Throw
J. Maryniak, E. Ładyżyńska-Kozdraś, E. Golihska
J. of Human Movement, Vol. 1 (2009), 16-20



Javelin	throwing:	Sports
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Javelin	throwing:	Real-life
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Notes	about	gas	network
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Compressor
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Compressor	performance	depends	on	input	pressure,	output	pressure,	
flow,	temperature,	composition,	compressor	power.



Compressor station
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How	precise	can	we	model	a	
compressor?
Let	us	assume	we	have	the	gas	
temperature	10° too	low.
This	gives	about	3%	more		power	to	
the	compressor	station.	
This	might	be	enough	 to	get	another	
1500	MW	gas	through.



The	European	gas	pipeline	network
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Remarks
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Levels

▶ SCADA	(supervisory	control	and	data	acquisition)
Several	vendors	like	PSI	and	Siemens

▶ Process-accompanying	Simulation
Standard	gas	network	simulators:	Simone,	Ganesi,	Mynts-G

▶ Reconstruction
▶ Planning	(TSP	specific	tools	like	MCA,	ForneOS,	Excel	J )
▶ Contracts	(SAP)
▶ Trading	(?)
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Fitting	in

• Make	the	Optimization	fit	into	the	software/data/transformation	stack
• Time	resolution	/	Network	resolution	/Precision	of	input	data
• Gaining	acceptance	by	using	the	Google	approach:	

do	not	require	the	users	to	work	first!
• Everybody	is	different	– so	they	are	the	same

Hard	to	agree	on	generalizations	of	the	models	between	companies
• Difficult	to	get	agreement	on	acceptable	simplifications
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Slide	from	Guido	Sand
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The	way	to	real-world	applications
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Problem	
definition

Real	world	
constraints

Data Code

Pure	research None None None None
Applicable	research General Unknown Random/Simplified Whatever
Applied	research General Maybe	 Random/Simplified Whatever
Case	study Simplified Some	 Simplified Whatever
Planning	application Simplified Somemore Simplified/Real Production
Control	application Complete all Real 24/7



Real	Data	is complicated

Task:	
Predict	the	hourly	gas	demand	of	the	next	day	at	every	entry	and	exit.	
Check	quality	of	forecast	with	reality.
Reality:	Is	the	gas	flow	at	every	entry/exit.
Demand:	What	the	TSO	customers	wanted.

• Why	is	this	not	the	same?
• interruptible	capacities
• TSO	nominations	(swaps)
• Forced	Standard	Load	Profile	nominations	
• Balancing	energy
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About	a	large	scale	industrial	optimization	project

The	Research	Cooperation	Network	
Optimization	ran	6	years,	involving	
more	than	30	people	from	7	research	
institutes	and	Germanys	largest	gas	
network	system	operator.

Here	are	the	results.
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Thank	you	very	much!
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Questions?
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