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1. Introduction 

 The NEBIS library catalogue features sophisticated subject access that supports browsing 

and multilingual searching of the collections of 140 libraries 

 Member libraries in this network, especially ETH Bibliothek Zurich (EB), represent the 

richest and most important academic holdings in science and technology in Switzerland 

and German-speaking countries in Europe  

 The reason behind the quality of subject searching in NEBIS rests in the subject authority 

control whose history goes back to EB’s in-house library system ETHICS from the 1980s 

 ETHICS was often cited as the most advanced library catalogue 

in terms of searching and browsing UDC classmarks due to the continuously 

developed authority file that was designed to manage all parts of 

complex UDC notations and their links to verbal access: i.e.     

912%55 -- GEOLOGISCHE KARTEN -- GEOLOGICAL MAPS -- CARTES GÉOLOGIQUES
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1. Introduction 

 In 1999, ETHICS’s subject authority file with over 

60,000 entries of complex UDC notations linked to subject descriptors in three languages

was migrated to the NEBIS system supported by vendors’ library system   

 In the new system cataloguing modules are supported, not only by an authority 

control, but by further automation tools helping indexers assign complex descriptions 

with no need to type UDC notations  

 This subject authority file is called NEBIS Subject Index (NSI)  (ESS11)
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2. Classification in NEBIS

 The need for detailed classification at the EB: the collection is held in closed stacks  

 users’ access to the book content is dependent on systematic/subject catalogue  

 In any multilingual environment, Switzerland as an example, classification has an obvious 

advantage over alphabetical due to its notation being language independent  

 A mathematician: introduced the UDC as a scheme for indexing science and technology  

 Ever since, detailed UDC classmarks have been the backbone of the virtual shelf 

browsing of the EB collections since 1980s

 Users need not interact with classmarks, all the classification data can be viewed directly 

in NEBIS or via the Karlsruhe Virtual Catalogue (KVK)  
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2. Classification in NEBIS

 The accurate document content analysis, depth indexing and skilled use of pre-

coordination in NEBIS have a very respectable standing among librarians in German-

speaking countries 

 NEBIS makes good use of UDC analytico-synthetic power by providing complex subject 

statements   

 Concepts frequently used: common auxiliary facets of Time, Place, Form and 

Language

 NEBIS implements pre-coordination of the most frequently used UDC facets and 

verbal expressions through: 

a) formation of keyword chains according to the rules for the keyword catalogue  

b) formation of complex UDC classmarks  - more detailed, semantically richer and 

more accurate content description
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3. NEBIS Subject Index with added term 
variants 

 NEBIS Subject Index (NSI) consists of over 63,000 UDC classmarks and descriptors 

linked to classmarks in German, English and French   

 Through the long history of its development and use the subject index has been enriched

with terminology, expanding the basic description of the UDC classes with new and more 

up to date search terms 

 Synonyms in all three languages are added whenever further verbal access points are 

considered useful  
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3. NEBIS Subject Index with added term 
variants 

 As the system of subject description is based on the classification, hierarchical and 

associative relationships from the UDC have been preserved in the subject index  

 Further associative relationships between subjects and specialized topics have been 

continuously added to the system thus improving its semantic strength 

 In number of areas, UDC was extended with local hierarchies and local codes as well as 

alphabetical extensions in order to provide index terms for special topics  

As a result, NSI subject authority file, maintained in three languages, has evolved into a 

substantial indexing and searching tool 
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3. NEBIS Subject Index with added term 
variants 

NSI is available on the NEBIS OPAC interface. 

While most library systems support post-coordinated searching of indexes, 

it is only with vocabulary control, such as the one used in NSI, that one can see the difference: 

Using the same example as Langville & Meyer (2006: 5) 

‘a title search for car AND maintenance on a Boolean engine causes the virtual machine to 

return all documents that use both words in the title. A relevant document entitled ‘automobile 

maintenance’ will not be returned’

NSI has an unlimited option to add term variants such as a automobile, car, vehicle into a 

single index registry  

The principal descriptors in German, English and French language are using MARC field 150. 

These three descriptors are arranged into a tri-lingual statement next to their UDC notation, in 

which description of a class in each language is a hyperlink:

629.114.6 -- PERSONENKRAFTWAGEN, PKW (FAHRZEUGTECHNIK) -- MOTOR CARS, 

AUTOMOBILES (VEHICLE ENGINEERING) -- VÉHICULES AUTOMOBILES, VOITURES 

(INGÉNIERIE DES VÉHICULES)



Facets of the UDC and their performance in NEBIS 10

3. NEBIS Subject Index with added term 
variants 

629.114.6 -- PERSONENKRAFTWAGEN, PKW (FAHRZEUGTECHNIK) -- MOTOR CARS, AUTOMOBILES (VEHICLE ENGINEERING) -- VÉHICULES 
AUTOMOBILES, VOITURES (INGÉNIERIE DES VÉHICULES)

in addition to these three descriptors there are several added variants:

is extended by , (comma) to denote related minerals   

Due to these added term variants, NEBIS improves both recall and precision and provides necessary support to catalogue users 



Facets of the UDC and their performance in NEBIS 11

4. The UDC synthesis in NSI

NSI makes use of the hierarchical structure of UDC (narrower and broader classes) and 

builds on its syndetic relationships (‘see’ and ‘see also’ references) while utilizing 

classmarks as a placeholder for terminology in three different languages  

When it comes to synthesis in terms of classmark management and retrieval, one makes a 

distinction between three cases:

 The first two cases deal with compound notations created through direct synthesis 

between two classmarks: 

common auxiliaries (Time, Place, Form, Language)    338.48(520) 

special auxiliaries (Processes, Agents, Operations)    53.01 Theory of physics: .01 theory.

 The third case deals with simple main numbers (representing main subjects) 

that can be combined to form a complex subject statement. 

These numbers can be extended, added or related to one another (67/68, 912::55) 

or expanded by non-UDC notations or words
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4.1. Direct synthesis: compounds with facets of 
common auxiliaries

The citation order i.e. the position of each common auxiliary within a classmark 

(compound number) can be easily adjusted to suit the collection needs  

Ex.: to express the ‘Tourism in Japan in the year 2017’

 concept of ‘Japan’ - common auxiliary number (520) from the place table  

 concept of ‘year 2017’ - common auxiliary number of time "2017”

 the basic subject of ‘tourism’ UDC number 338.48

the statement 

338.48(520)"2017" ‘Tourism in Japan in the year 2017’  

the suggested citation order (facet formula) in UDC would require a 

‘time auxiliary’ to be cited before ‘place auxiliary’ : 338.48"2017"(520)  

 By swapping the order, however, indexers achieve a more useful collocation of tourism by 

country, then by time 

 rather than tourism by time, then by country  
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4.2. Connecting symbols: complex UDC 
classmarks

Complex subject statements are expressed by connecting subjects from the main UDC 

tables, using a series of connecting symbols   

These allow for UDC numbers to be extended by external codes denoted by * or A/Z 

NSI uses frequently these standard UDC signs for extensions by non-UDC notation: 

• A/Z alphabetical extension: (410.16*HADRIAN) -- HADRIAN’S WALL (GREAT BRITAIN) 

• * (asterisk) to introduce local codes:   549.514.51*1 

• , (comma) to introduce local codes:    549.646.2,2

From: 

Ex. the UDC number for ‘emerald’ 549.646.2    is extended by , to denote related minerals   

549.646.2,1 ‘aquamarine’ 

549.646.2,2 ‘heliodor’  

Equally, UDC number for ‘quartz’  

549.514.51 is extended by* (asterisk)  to denote 

549.514.51*1 ‘amethyst’ 
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4.2. Connecting symbols: complex UDC 
classmarks

Another addendum to the UDC connecting symbol system is a 

% (percentage) sign, used in NEBIS to connect two UDC numbers in a ‘fixed order’ 

the percentage replaces UDC :: (double colon)

‘geological maps’ are expressed using UDC notation 

912 ‘maps’ (as subject) and 55 ‘geology’ as follows: 

912%55 912%55 -- GEOLOGISCHE KARTEN -- GEOLOGICAL MAPS -- CARTES GÉOLOGIQUES

Connecting symbols in classmarks are managed automatically in NEBIS in both indexing and 

searching:

 In the process of indexing the descriptors (verbal), with desired arguments, are selected 

from the authority file and are automatically translated into UDC notations

 In the process of searching both individual UDC notational elements and corresponding 

verbal expressions can be retrieved or logically combined (using Boolean operators) or 

browsed as pre-coordinated strings through NSI 
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5. Facets in search queries

One advantage of the faceted approach in UDC is that numerical notations such as

331.109-057.15-057.16 denoting ‘labour dispute between employers and employees’ 

can be managed, parsed and searched via NSI by its constituent elements 

(331.109 ‘labour dispute’, -057.15 ‘employers’ and -057.16 ‘employees’) 

Common facets such as -057.15 or -057.16 (from the common auxiliaries of persons) can be 

retrieved from all areas of NSI where these are used in combination with main UDC class 

notations

> For instance, if one would look for -057.16 in NSI this is likely to retrieve documents with the 

content indexed as follows: 

37-057.16 Employees in education: (425.75) "20" - Milton Keynes in 21st century

331.88-057.16 Employees in trade union: (427.2) "19" - Manchester in 20th century

622-057.16 Employees in mining: (429) "18" - In Wales in 19th century

It goes without saying that NSI would provide many verbal variants to ‘employers’ / ‘employees’ in 

three languages 
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5. Facets in search queries

Concept of ‘Swiss literature’: uses common auxiliaries with ‘geographical’ aspect, 

at the same time, it denotes literature, which is written in various languages: 

German, Swiss German dialect, French, Italian and Rhaeto-Romance 

The main facet in the UDC class of ‘Literature’ is ‘Literatures of individual languages’. 

Thus, UDC notation first separates literatures according to the language in which they are written. 

This results in pre-combined UDC numbers in NSI such as: 

830(494)      830.111(494)          840(494)  850(494) 859.9

German, Swiss German dialect, French, Italian and Rhaeto-Romance 

This means that ‘Swiss literature’ gets dispersed under different literatures and can only be 

retrieved through advanced searching by looking for an intersection of the main class 8 ‘literature’ 

(or any of individual literatures within it: 850 see below) and place auxiliary (494). 
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5. Facets in search queries

328.1*1(410) - UNTERHAUS (GROSSBRITANNIEN) - HOUSE OF COMMONS (GREAT BRITAIN) - CHAMBRE DES COMMUNES 

Pre-combined notation & subject descriptions for ‘houses of commons’ and place auxiliaries        

Full subject description with hyperlinks which allow users to navigate from the search results into the 

NSI record which would allow them semantic expansion to broader, narrower or related classes
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6. Discussion: NEBIS in the context of faceted 
searching

 Faceted classification - gained much attention outside the library domain - multiple paths to 

relevant information 

 Web applications, in e-commerce, navigation ‘facets’ in product catalogues / online shops 

 Faceted browsing, faceted navigation or faceted search help find the desired results faster 

 allow the examination of just the defined search area 

i.e. to use facets to inspect the structure of the classification 

for various aspects of the search argument 

or filter search results for expected results 
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6. Discussion: NEBIS in the context of faceted 
searching

The interest library catalogues, such as NEBIS, may have in faceted searching is best 

summarized by Vickery (1960: 13): 

‘a faceted classification differs from the traditional in that the facets so 

distinguished are not locked into rigid, enumerative schedules, but are left to 

combine with each other in the fullest freedom, so that every type of relation 

between terms and between subjects may be expressed’

This depict the main idea realized in NEBIS subject descriptor searching combined with the 

use of UDC  

Although the vendor library catalogue interface is less intuitive than those one may encounter 

on commercial websites, the advantages of a faceted approach are self-explanatory  

The power of using indexing in this way is best demonstrated through the formation of UDC 

classmarks in examples such as:

338.48(494.261.4)"2000"(084.3)(0.034.2PDF)

‘Touristic map of Engadine from the year 2000 in digital form as PDF’ 



Facets of the UDC and their performance in NEBIS 20

6. Discussion: NEBIS in the context of faceted 
searching

‘Touristic map of Engadine from the year 2000 in digital form as PDF’ 

338.48(494.261.4)"2000"(084.3)(0.034.2PDF)

from

338.48 Tourism (main UDC class)

(494.261.4)           Engadine - Canton Grisons, Switzerland (common auxiliary of place)

"2000" the year 2000 (common auxiliary of time)

(084.3) maps, plans (common auxiliary of form)

(0.034.2PDF) media carrier - digital file PDF (common auxiliary of form)

Here we have to remember that NEBIS would manage this complex subject description

‘Touristic map of Engadine from the year 2000 in digital form as PDF’ 

by adding descriptors in three languages to every facet of a complex UDC notation  



Facets of the UDC and their performance in NEBIS 21

6. Discussion: NEBIS in the context of faceted 
searching

Subject description of a multidisciplinary doctoral dissertation “fossil marine foraminifera” : 

 A level of details one encounters in indexing using UDC in large academic libraries -

detailed subject indexing of a multidisciplinary thesis 

 The number of subject access points through alphabetical descriptors is significant, 

but this can be even further increased by the power of UDC classes to provide 

semantic expansion through class hierarchy and references 

 Thanks to the presence of classification, subject descriptions are not treated in NSI as a 

simple string of keywords 

 Rather they preserve the semantic multi-dimensionality of classification whereby each 

element of a notation has its broader, narrower and related classes 
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7. Conclusion

 Although NEBIS appears to work in indexing and searching independently of UDC 

notation, the logic of the UDC analytico-synthetic structure is at the very centre of its 

subject index intelligence

 A faceted approach as implemented in NEBIS enables to manage concepts and subjects 

for their free combination in indexing and searching

 Advantage of faceted classification (compared to enumerative classifications) is its greater 

flexibility and extensibility

 In particular, the number of classes required for a facet classification is significantly lower:  

the number of classes required could be reduced by a factor of 40 by mapping the 

‘literature’ area of already formed UDC number combinations. As a result, the effort to 

maintain the classification catalogue is significantly lower (Stock & Stock, 2008)   
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7. Conclusion

 The most frequently used facets (Time, Place, Form, Language, Person, etc.) are not 

only very detailed in terms of available vocabulary, but also designed to be easily applied 

in indexing and easy to retrieve 

 Thanks to this UDC can be used to describe almost any subject and any type of 

document in a very detailed fashion, which is particularly suitable for the literature in 

natural sciences and technology 

 With this level of detail in mind, it is easy to recall that UDC was not intended to be used 

for shelf arrangement (although it can and often is used in that way); the example of 

NEBIS illustrates its true purpose and its potential 
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7. Conclusion

 We are not yet close to realise Otlet’s idea of hypertext. According to an interpretation by 

Wright (2008), he envisioned links that carried meaning by, for example, annotating if 

particular documents agreed or disagreed with each other. Although this is not yet 

possible in a NEBIS query, we can clearly have an inkling of what semantic linking within 

a large library collection may achieve in supporting information retrieval  

 Clearly subject searching in NEBIS in many ways exceeds the performance of average 

library OPACs. 

Its success - a combination of ETH-Bibliotheks’ commitment in serving its academic and  

research community and professional expertise in classification and subject indexing, still

some of the credit can also be given to the choice of an analytico-synthetic classification

on which they were able to build a good indexing and retrieval system  

 Here lies the possibility for future development once the limitations of vendor library 

systems are overcome and the rich subject data can be properly exploited.  
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Thank you for your attention ! 

Jiri Pika        jpika@ethz.ch       pika@gmx.ch
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