
Digital Presentation and Preservation of Cultural and Scientific Heritage, Vol. 5, 2015, ISSN: 1314-4006 

zbMATH: Reference Database in Mathematics 

Lenka Havlíčková 

Institute of Mathematics of the Czech Academy of Sciences, Praha  
havlickova@math.cas.cz 

Abstract. Managing the ever growing production of mathematical research lit-
erature requires specific tools. Besides the digital libraries, of particular im-
portance are the reference databases zbMATH and MathSciNet. Focusing on 
the former one we describe the remarkable historical developments and major 
events related to predecessors of zbMATH illustrating the gradual evolution of 
this tool and putting its current state in context. We describe some important 
features and functions of zbMATH and present the practical experience and the 
workflow used by the Prague Editorial Unit which contributes to the creation 
and maintenance of zbMATH. 
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1 Introduction 

During the last decades, the number of research publications in mathematics has been 
growing extremely. In view of the fact that mathematical knowledge is not being 
rewritten and never becomes obsolete, the mathematical literature represents an im-
mense edifice where each building block is important and stays for ever. To cope with 
such amount of publications, specific tools are needed. 

There are two major reference databases that provide important complement to 
digital mathematics libraries and repositories, zbMATH [7] and MathSciNet [3]. They 
cover pure and applied mathematics and also include history, philosophy and univer-
sity education of mathematics as well as applications in related fields. Both databases 
provide access to bibliographic data and reviews or abstracts of published articles, 
books and conference proceedings. Even though there is a large overlap of the litera-
ture they cover, the databases differ in data, complement each other and enrich the 
overall information. In this paper we focus on zbMATH. 

zbMATH, well-known under its former name Zentralblatt MATH, contains about 
3.5 million bibliographic entries with reviews or abstracts currently drawn from more 
than 3,000 journals and serials, and 170,000 books. More than 50 percent of these 
entries contain direct links to electronic versions of the corresponding publications in 
publishers’ websites, electronic libraries or repositories with open access to the full 
texts (e.g. ELibM, EuDML, NUMDAM). Currently, about 120,000 new items are 
added every year. zbMATH is produced by the Berlin office of FIZ Karlsruhe – Leib-
niz Institute for Information Infrastructure. Editors are the European Mathematical 
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Society (EMS), FIZ Karlsruhe, and the Heidelberg Academy of Sciences and Human-
ities. zbMATH is distributed by Springer [7]. 

2 History of zbMATH 

The first volume of “Zentralblatt für Mathematik und ihre Grenzgebiete” was publis-
hed in 1931. It was founded by Otto Neugebauer as the second comprehensive review 
journal in Germany. The first one was the “Jahrbuch über die Fortschritte der Mathe-
matik” established already in 1868. Both these journals presented the bibliographic 
data of recently published mathematical publications. Jahrbuch was published once a 
year, whereas Zentralblatt several times per year. Actually, the promptness was one of 
the reasons why mathematicians Richard Courant, Otto Neugebauer and Harald Bohr, 
together with the publisher Ferdinand Springer, took the initiative and founded the 
new mathematical reviewing journal. The first editorial office of Zentralblatt was on 
the premises of the Springer publishing house in Berlin. Otto Neugebauer became the 
first editor-in-chief. 

Due to the political situation in Germany after the Nazis assumed power, in 1934 
Otto Neugebauer decided to resign from his post at the University in Göttingen. Har-
ald Bohr invited him to move to the University in Copenhagen. Neugebauer took up a 
professorship there and continued his work for Zentralblatt from Copenhagen. In 
1938 he resigned from his post as editor-in-chief and emigrated to the USA. He re-
ceived a professorship at Brown University in Rhode Island. In 1940 Neugebauer 
jointly with Roland G. D. Richardson, at that time the secretary of the American 
Mathematical Society, founded the Mathematical Reviews, a mathematical reviewing 
journal created on the model of Zentralblatt and published ever since by the American 
Mathematical Society. The web-based access to electronic version of Mathematical 
Reviews named MathSciNet has been available since 1996. 

In 1939 the Prussian Academy of Sciences in Berlin and the Union of German 
Mathematicians took over the management of Zentralblatt. At that time both journals 
Jahrbuch and Zentralblatt had one common editor-in-chief. The editorial offices of 
these journals continued working independently until 1945, although they shared 
some information, literature and reviews. In that year the publication of the Jahrbuch 
was discontinued. During the war time Zentralblatt was managed by Nazi regime 
exponents and as a result some editors had been removed. After the end of the war, 
Zentralblatt editorial board revived their contacts with former colleagues, inviting 
many of them to work again as editors or reviewers for Zentralblatt. 

In August 1961 the Berlin Wall, separating West Berlin from the eastern part of the 
city, was built. It was difficult to work in the situation when the editorial office was 
located in East Berlin and the publishing house Springer as well as some key person-
nel of the editorial board in West Berlin. Documents were being delivered on a week-
ly basis by some editors, who were given special permits to enter East Berlin. Due to 
this situation a temporary editorial office located in the Springer publishing house was 
established. Under those conditions Zentralblatt functioned for four years. 
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The split-up of Zentralblatt became official in 1965. The German Academy of Sci-
ences and the Heidelberg Academy of Sciences agreed to continue Zentralblatt with 
the editing duties to be shared equally by both Berlin offices and with the printing and 
distribution to be performed by the Springer publishing house. Surprisingly this coop-
eration continued successfully until 1977. 

The number of published mathematical papers increased substantially in the seven-
ties and reached the level which could not be handled manually any more. Several 
partnerships with other scientific institutions were established in order to use their 
computing facilities for the editorial work at Zentralblatt. Moreover the Federal Re-
public of Germany reorganized all information and documentation activities in the 
country. In response, the Academy of Sciences of the German Democratic Republic 
withdrew from the cooperation contract with Heidelberg Academy and refused any 
further collaboration. All the reviewers from GDR were forced to discontinue their 
services for Zentralblatt. 

 
Fig. 1. Growing for centuries: Annual publications indexed in JFM and zbMATH [6] 

To improve and centralize institutions handling scientific information and documenta-
tion in Germany the Fachinformations Zentrum Energie Physik Mathematik in Karls-
ruhe was set up in 1979. The Zentralblatt office became formally its subsidiary. The 
Heidelberg Academy remained responsible for the content of Zentralblatt, while 
Springer continued to publish the journal and was responsible for printing, marketing 
and distribution. 

In the eighties there were discussions about a potential merger with Mathematical 
Reviews. Despite the failure of the negotiations both journals continued to cooperate. 
An important example has been the agreement on the joint maintenance of the specif-
ic classification scheme known as “Mathematics Subject Classification” (MSC) which 
will be discussed below. 

In 1989 the first version of Zentralblatt as a searchable database was released to the 
public. Following the change of political circumstances in 1989 some former mem-
bers of East Berlin Zentralblatt editorial office resumed work. In 1990 the first offline 
electronic version on CD-ROM called CompactMATH was published. To typeset 
mathematical formulae the typesetting system TeX has been used since 1992. The 
Zentralblatt database was transitioned to a service directly accessible through 
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the internet in 1996. It was named MATH and later changed to zbMATH. In 2004 
Zentralblatt MATH incorporated the Jahrbuch data from the period 1868-1942. 
Moreover the backward data of the “Journal für die Reine und Angewandte Mathe-
matik” known as “Crelle’s journal”, which began in 1826, were added. We can say 
that zbMATH is the most comprehensive and longest running reviewing service in 
mathematics.  

Until 2010 Zentralblatt was available both in electronic format and in print. The 
printed version represented 25 volumes of 600 pages each annually [2]. When pub-
lishing printed version was discontinued, new printed service “Excerpts from Zen-
tralblatt MATH” was temporarily available until 2013. The new zbMATH interface, 
which offers a number of new features, has been used since August 2013. The system 
is based on HTML5 now. Display of mathematical formulae is guaranteed by the 
integration of MathML (Mathematical Markup Language). 

3 Searching in the database 

There are two possibilities for searching, which may be characterized as “one line 
search” and “structured search”. One line search allows searching in the fields Docu-
ments, Authors, Journals, Classification, Software, Formulae. It is possible to use 
Boolean operators (and, or, not) between fields or terms to get more specific search 
result, as well as phrase search. The results of searching are ordered chronologically 
from the newest to the oldest. The structured search allows more precise, fast and 
convenient search by combining different types of queries. 

 
Fig. 2. “Structured search” in the database 
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Numerous kinds of data shown in Fig. 3 serve as hypertext: author's name, journal 
title, reviewer's name, particular MSC codes, keywords, software title etc. 

MSC codes represent a unique, mathematics specific classification system reflect-
ing the richness of mathematics and allowing sufficiently fine sorting of topics into 
approx. 6,000 categories. Individual fields of mathematics are distinguished by two-, 
three- and five-digit codes. For instance, 35 represents “partial differential equations”, 
35K represents “parabolic equation and systems” and 35K91 represents “parabolic 
Monge-Ampère equations”. The current version is MSC 2010 [8], the system is up-
dated approximately every 10 years. 

 
Fig. 3. Example of a search result of the paper 

Clicking on the journal title leads to the journal profile which presents the ISSN, pub-
lisher, link to journal website, total number of publications in the journal, list of au-
thors who have published in the journal, research fields via MSC codes and clickable 
bar chart displaying number of publications in particular years. 

The user can download the item reference in BibTeX for preparing own reference 
list. 

Most items include also links to electronic versions of full texts. The more recent 
items include lists of references with links to the cited papers. 

Each item is identified with a unique Zbl number. 
 
Author's profile provides the following information related to zbMATH: 

• Various forms of author's name appearing in zbMATH besides the one printed in 
the original pdf of the article 

• Total number and list of author's publications registered in zbMATH 
• Total number and list of reviews the author has written for zbMATH 
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• List of co-authors organised according to frequency with links to co-authors pro-
files and the joint publications 

• List of journals in which the author published 
• Overview of MSC codes in author's publications (this indicates author's expertise) 
• Clickable bar chart displaying number of author's publications in particular years 
• Overview of citations of author's publications contained in zbMATH with large 

amount of information having similar structure as for publications of the authors 
(this feature has been available since April 2015). Citation data are for the time be-
ing labeled as “collection of data to be completed”. Currently there are approxi-
mately 10 million references contained in zbMATH, connected to more than 
400,000 documents (of a total of 3,500,000) [5]. 

There is a new important feature which enables to improve or correct author's profile 
and disambiguate author related data. This feature is used e.g. for excluding a publica-
tion which has been listed in author's profile by mistake or for merging the profiles 
that use different forms of names for the same person. All suggestions are, of course, 
verifies by the zbMATH editors. 

Another specific feature is a prototype for the formula search. It uses the 
MathWebSearch system, which is a content-based search engine for MathML formu-
lae based on substitution tree indexing [7]. 

Recently the database swMATH has been integrated in zbMATH. swMATH is a 
free open-access information service for mathematical software. It provides linking 
mathematical software packages and relevant mathematical publications. The first 
prototype of the swMATH was published in autumn 2012 [1]. Currently swMATH 
contains information about more than 10,000 software packages with approx. 
100,000 references to zbMATH articles [4]. It provides the following information for 
every software package: short description of the software package, URL of its 
homepage, authors, programming language, operating systems, current version, de-
pendencies on other software packages, similar software, keywords (generated from 
the keywords of the corresponding publications in zbMATH), MSC classification, a 
graph shoving the number of references over time and clickable list of publications in 
zbMATH that references this software (there is also a useful filter for these publica-
tions). Users can also suggest modification of software metadata using the button 
“Add information on this software”. Simple or advanced search can be used with the 
possibility to combine in a query the names of software and authors, description, 
keywords, programming language, and MSC codes. Browsing software by name, 
keyword or MSC is also possible. 
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Fig. 4. Author's profile in zbMATH 
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4 Practical experience of the local editorial unit 

All items in the database are subject of a review process. The entries are updated dai-
ly. About 7,000 registered reviewers from all over the world contribute their reviews 
to zbMATH [7]. Occasionally also other mathematicians, not registered as reviewers 
in zbMATH, write reviews. The reviewing is a valuable voluntary service to the 
community of mathematicians. The reviews and abstracts are written almost solely in 
English, but some also in German or French. 

In order to minimise time lag between the publication and the recording of the in-
formation in the database so called Preliminary data are used. It is a useful tool be-
cause it may sometimes take a long time to process the final data. Preliminary data 
items contains basic bibliographic information about the publications. 

The central editorial office of zbMATH located in Berlin cooperates with several 
mathematical institutions in other countries (currently Bulgaria, China, Czech Repub-
lic, Hungary, Serbia, Romania, Russia, Slovakia and Ukraine) that handle articles 
from selected journals. 

In the Prague Editorial Unit of zbMATH the processing of items is carried out as 
described in Fig. 5. As soon as an issue of a journal is published the editor creates 
TeX-file containing metadata for all the papers in the volume, namely identifier of the 
journal and of the paper, volume, issue, pages, authors, author's full name if not men-
tioned in the paper (it is important for authors' identification in the database), title, 
MSC codes, keywords and summary. The editorial work is important for the database 
quality because the extent and completeness of metadata published in different jour-
nals varies, sometimes it is necessary to correct or add some missing information. The 
file is sent to a specialist - a mathematician with expertise corresponding to the fields 
covered by the journal. The specialist decides whether the paper should be included in 
the zbMATH. If yes, then he/she adds missing MSC codes and keywords as neces-
sary, and suggests if (i) the paper should be reviewed in a standard way, (ii) author's 
summary should be used, or (iii) just bare metadata should be recorded. The editor 
checks the data and delivers them as Preliminary data to the central editorial office in 
Berlin. 

In the basic option (i) the review procedure is initiated. The specialist proposes a 
reviewer with corresponding expertise. The editor consequently assures administra-
tion of the review process and dispatches request to the reviewer. For the time being 
the Prague Editorial Unit communicates with the reviewers via emails but a new 
online Editorial system is under preparation. The reviewer is asked to propose MSC 
codes and keywords corresponding to the content of the paper and to write a review 
providing a brief and clear description of the paper content and putting the paper in 
context of the current developments in the corresponding subject area. 

Having received the review the editor prepares the final TeX-file fixing possible 
errors, typos or English expressions. The TeX-file together with all necessary metada-
ta is then converted in a special format and submitted to the central editorial office in 
Berlin. 
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Fig. 5. Workflow in the Prague Editorial Office  

5 Conclusions 

The reference database zbMATH is a very useful tool for access to systematically 
sorted and structurally interconnected information concerning the ever growing cor-
pus of publications in mathematics. It is the most comprehensive database in this 
field. zbMATH is maintained and continually developed in cooperation of several 
public organisations with a wide community of mathematicians thus being able to 
react on changes and development of new technologies and remaining up to date tool 
widely used by mathematicians. 
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