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The basic question
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Thanks go to Olaf Teschke for discussions and support

Basic question:

 What are the needs of a working mathematician/the mathematical 

community in the age of digitization? 

 Which (digital) infrastructures do we need?  



Background
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Different viewpoints

The question asked above can and will have different answers depending on its 

context. 

Personal background

 Working research mathematician (since 1977) and professor

 Editor of a journal and various proceedings

 Evaluator (appointment committees, funding agencies, institutional 

evaluations)

 Vice president for research of Leibniz Universität Hannover (for 9 years)

 Editor-in-Chief of zbMATH Open (provider of digital information)



Main thesis
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Claim

The basic features

 Mathematical research and teaching

 Dissemination of mathematical results

 Quality control of mathematical publications

 Evaluations of peers and institutions

have not changed significantly (altough the importance of evaluations has

increased). What has changed is a dramatic increase in the amount, complexity,

and diversity of the available information.



Growing amount, complexity, and diversity of information
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Complex and diverse mathematical information networks
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Complex and diverse mathematical information networks
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What do mathematicians need?
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 Easy, comprehensive and open access to multiple sources, including

 Publications

 Software

 Mathematical Research Data

 Videos and Slides

 Tools to use, evaluate and process these data

 Support to evaluate the quality of this information

 Connect diverse information and platforms

 Tools to identify and analyse relations



What support should we expect from digitization?
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 Comprehensive collections (publications, software,  data, non-textual material)

 Access and searchability

 Effective interlinking

 Effective support for quality assessment

 Tools to analyse connections

 Support of community activities

 Quick and effective dissemination (including experience from working under

COVID-19 restrictions)



Use case 1: Research (Classical literature)
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 First information on a mathematical concept (Google, followed by more

specific literature research)

 Is the following statement true? (Google to Community platforms such as

MathOverflow, links to literature, zbMATH Open, MR)

 In depth literature search (by author, (parts of) title, keyword, journal, 

combination of different search parameters (zbMATH Open, MR) 

 Tools: preprint servers, digital libraries, reviewing platforms (timeline!) 

Ideally: one click access (to the definitive version) 

 Aspects: availability of (older) papers, paywalls, version control

 Topic for the future: (efficient) formula search?



Use case 1: Research (Other data)
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 Search for mathematical objects (integer sequences, groups, lattices, 

polytopes, Calabi-Yau manifolds, ... various databases  MaRDI !)

 Search for/use of mathematical software (swMATH, Singular, Macauly, GAP, 

Pari-GP ...  MaRDI !)

What is important:

 The available information must be FAIR (findable, accessible, interoperable, 

reusable  MaRDI !)

 How do we find/handle research data (most mathematicians need support

 MaRDI !) ? 

The German government has initiated NFDI.  MaRDI = Mathemetical Research 

Data Initiative is the consortium dedicated to mathematical data.    



Use case 2: Quality assessment (1)
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From the editor‘s point of view:

 Is this a case of plagiarism (plagiarism software)?

 Are the results new (referees, zbMATH Open, MR)?

 Are the results correct? (Peer Review (2.0)MaRDI, Community platforms) 

 How important are the results? (Role of referees/editors) 

 Are software and research data handled properly? ( MaRDI)

 Topic for the future: Can there be tools which help verify proofs? 



Use case 2: Quality assessment (2)
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Use case 2: Quality assessment (3)
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From the researcher‘s point of view:  

Once one has found information (publications, research data, slides, video) the

question arises

 How good and reliable is the quality of the information?

This has various aspects:

 Is this the definitive version of a publication? (zbMATH Open, MR)

 Are the results correct? (Role of referee and at this stage also reviewer, 

involvement of the community, discussion platforms)

 Is this the state of the art? How do I find out about later developments?

 Are the software/data cited and stored properly and reliable? (MaRDI !)



Use case 2: Quality assessment (4)
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Case 3: Evaluation (1)
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This has various aspects, such as

 Evaluation of a submitted article (editorial work, see above)

 Evaluation of a grant proposal

 Promotion committees

 Hiring committees

 Evaluation of departments and institutions



Case 3: Evaluation (2 - Citations and impact)
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Citations are often used as the gold standard to evaluate the quality of

scientific research (of individuals and institutions). This has many aspects:

 Number of citations (in itself a problematic measure)

 Who cites a given work? (Citation circles?) 

 Why has an author be cited (part of the historic development, standard

work, convenient reference, first appearance of a novel idea, basic tool for

new work)?

 Author/institution disambiguation (zbMATH Open, MR)

 Citation context? (ResearchGate)  

 Can we have tools wich help us evaluate the citation data?



Case 3: Evaluation (3)
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Citations and publications figures for

different categories of math journals
Cross-citation map by

mathematical subjects (MSC)



Case 3: Evaluation (4 - Research network and knowledge graph)
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 Identify active research networks (author profiles zbMATH Open: links to

orcid, wikidata, Math-Net.Ru, ResearchGate, MPG, GND, homepages, 

coauthorships)

 Are these open or closed networks (zbMATH Open: collaboration

distances)? 

 What is the impact of a research network outside its own circle? 

 Interrelation between the creation of research networks and the

evolvement of „hot“ research topics?

 Can we have tools to help us analyse research networks and the impact they

have?



Case 4  - Dissemination
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Electronic tools have revolutionised the dissemination of mathematical

knowledge and Covid 19 has accelerated this even further.

 Online teaching (world wide)

 Tools for online/hybrid conferences

 Organising effective discussion fori

 Tools for remote mathematical collaboration (working on a blackboard)  

 What will happen to all the videos of seminar and conference talks?
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