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Smallcodes and LinMiTech: two faces of the same new business model for the 

development of LRTs for LRLs 

1 . LinMiTech Trentino 

LinMiTech Trentino is a non-profit-making association that 

has as its goal the development and stimulation of the use 

of and training in, amongst its members and the speaking 

community, the linguistic, digital and new media 

technologies in the minority languages. 

It was established on the initiative of the “Majon di 

Fascegn” Ladino Cultural Institute which, during the last 

twenty years, has made major efforts for the creation of 

technologies and IT resources. Together with the provincial 

bodies appointed to defend and promote minority 

languages, it has decided to share with them and to unify 

and harmonise their own projects with those that are in 

some way similar and that in the meantime have also been 

undertaken by them. All in a logic of reusing know-how 

and avoiding the duplication of expenses and resources. 

Completing the picture of the founder members is the 

company CELCT, an expression of the Bruno Kessler 

foundation (a major international mover in scientific 

research in the computational linguistics sector) and the 

TalenT Association, which embraces within it technological 

(software development) and professional (field researchers) 

partners as well as those from the world of university 

tuition. 

2 . Smallcodes 

It works in partnership with Smallcodes, a small software 

house based in Florence with a specific focus on the 

development of IT tools for minority languages. The aim of 

this collaboration is that of shortening the digital divide 

between majority languages and regional and minority 

languages. To achieve this goal, Smallcodes produces 

software systems for lexicography, spellchecking and 

neology/terminology planning for lesser-used languages, 

plus systems for toponymy cataloging and bibliographic 

archiving. These five modules are, according to the policy 

of Smallcodes, the first step towards a modern use of the 

language.  

The interaction between LinMiTech and Smallcodes has 

given rise to a peculiar business model which starts from 

the awareness that that for less resourced languages 

language technologies  are useless without adequate 

language resources. But, unlike big languages, LRs for 

minority languages cannot be found, either on the web or 

from classical sources, to the same extent as for major 

language. What one finds is inconsistent, due to graphical 

instability and to scarce presence in official environments. 

Therefore the parallel development of tools and resources 

cannot be separated at any level of the process of language 

rehabilitation. The code development without a 

correspondent increase in data retrieval may cause the 

production of unusable, or useless, tools.  

Therefore, tools developers must be supported by 

customers and users who are also co-producers, co-

developers and can supply their large amount of data to 

technology experts. From this awareness, the conclusion is 

drawn that it is crucial to have a federation of users who 

share commitment to providing intensive use of LTs and 

LRs. This federation of users should be non-profit in order 

to access funding for language policies or for scientific 

research world-wide. In this way, the software among this 

community is open-sourced but not in the totally voluntary 

type such as Libre Office, but instead it is guided by a 

leading industrial developer (such as Canonical and Open 

Office). LinMiTech, as the representative of the network of 

confederates has chosen Smallcodes as its technological 

partner because of SC’s precise focus on minority 

languages. In fact, a specific expertise in linguistics is very 

hard to find among developers.  

Unlike classic open source development, the development 

of LTs depends both on the software codes and on the 

linguistic research. The traditional approach of open-source 

based on volunteers and donations is not applicable in this 

field because of the need for cooperation among linguistic 

experts and IT experts. In fact, the business model is not 

that the language experts or researchers adopt the system as 

users, basically using it “at their own risk” or contributing 

to the development, in a classical open-source fashion, 

without an integrated work with technology experts. 

On the contrary, the LinMiTech-Smallcodes business 

model is that the software is centrally developed, and 

partnerships and funding opportunities are established 

every time a new language group enters the community. 

Every new language expert group adds new expertise, new 

funding, requests new features, but development is pursued 

in an industrial fashion, with attention to the latest web 

technologies, with highly resourced staff in an a “web 2.0 

commercial way”. Then, the business itself is basically non-

profit, but however this is different from software 

development done inside the linguistic academic world, 

which cannot have the structure and the attitude of a 

commercial software house.  

Finally it is more common to find a commitment for 

sharing language resources (see for example OLAC, 



DoBeS ), whereas Smallcodes focuses more on the sharing 

of software tools with language resources. 

3. The linguistic network 

The main consequence of this vision is that  network among 

minorities is fundamental for the purpose of guaranteeing 

each language a systematic and constant presence in the 

written and in the IT world. But it must be clear that this 

presence may often have a symbolic importance, more than 

a functional one, which although shouldn’t be 

underestimated. In fact, LTs for small languages are 

primarily designed to rise Ausbau (self-awareness) of a 

language and only on a second level to describe this 

language. An Italian-Sardinian automatic translator, in a 

world in which all the Sardinians are proficient in Italian,  

makes only sense in terms of recognition of Sardinian 

language. Such a translator has a totally different, if not 

opposed, aim of a Chinese-English translator. It is not 

developed to “describe” Sardinian language, but rather to 

“make” it. 

This business model will improve its efficiency as many 

linguistic communities, bearer of LRs and lacking LTs,  

joins it as stake-holders of the organization.      

4. Some examples of the model 

We will give an example of the virtuous snowball effect 

that this cooperation among minorities has permitted to 

generate, in terms of  

a) language resources for less described languages; 

b) dramatic improvement of the tools; 

c) significant cash flows for the industrial side of the 

model 

The arrows below represent the history of events in the 

creation of our business model. Every single step represent 

a goal we achieved through the cooperation at the project of 

different institutions, associations, bodies, activists and so 

on.  

Lexicographic tool for German-Badia Ladin  The Ladin 

side of the db re-used for Gardena Ladin-Italian  The 

Italian side of the db re-used for the Italian-Switzerland 

dialectological database  Great development of the tool 

that becomes a multi-dialectal lexicographic system (cfr. 

5.1)  Multidialectal database for German varieties of 

Northern Italy (Mòcheno, Cimbrian, Sappada, Walser)  

Etymological dictionary of Oto-Mangue language stock of 

Oaxaca, Mexico.  

As it can be seen, the bootstrap phase was financed by 

small communities which are comparatively better 

resourced and funded than others. The first development 

and the first resources have allowed the group to join a 

much bigger working group such as Italian Switzerland 

which has in turn permitted to give very small 

communities, lacking of any kind of support and funding, to 

enter the community and use advanced technological tools.  

Morphological  analyzer for Sardinian language  

Spellchecker for Sardinian  Spellchecker for Ladin  

Spellchecker with dialectal background-driven mistakes for 

highly internally differentiated languages as Rrromani. 

Learning applications for mobile devices for Rromani 

language  Same applications extended to Tamazight 

language. 

5. A Brief description of the main tools 

5.1 Lexicographic system 

After having collected enough lexical material, it is possible 

to plan a lexicographic tool for the creation of dictionaries. 

In fact, lexical lists of various kinds are the necessary 

condition in order to set up the dictionary. They can be 

wordlists of local or global language (i.e. conforming to 

local varieties of the language or to the standardized 

spelling); they can also be imported form informal 

databases and being the result of an OCR or parsing of 

ancient dictionaries.  

The figure 1 (see appendix) shows an example of 

‘standardizing’ dictionary with registration of local 

varieties. Here is the extreme case of the entry otóbro 

(‘October’) which has around 150 different phonetic 

realizations ascribable to three consonantal macro-

phenomena (1. maintenance of etymological t; 2. 

palatalization of t > c. 3. loss of b). As it can be seen, the 

standard forms have been chosen among those forms which 

are more “etymologically regular” (Lurà et al., 2009). Then 

(fig. 2), we have the same entry in a human-readable form 

(actually an XML + CSS which can be easily imported in a 

professional publishing tool as Adobe Indesign, see fig. 4); 

fig. 3 shows the XML of fig. 2 in the classic machine-

readable form.  

5.2 Spellchecking system 

Another step is the creation of a fully integrated spell-

checker for the minority language. The majority of spell-

checking systems (e.g. HunSpell which is the base of 

LibreOffice, Firefox, Chrome, etc. proofing tools) are fed 

with wordlists which are not integrated and often not even 

exported from a coherent dictionary authoring system 

(Németh 2011); the same can be said for morphological 

engines or corpus analysis software, such as NOOJ (Ben 

Hamadou, Mesfar, Silberztein, 2010): they may provide 

powerful tools, but they are never integrated with a 

dictionary authoring and publishing system, and their use is 

normally confined to NLP specialists, and often well 

beyond the reach of traditional linguists not to say general 

public, school teachers or public administration staff. In 

fact, having an integrated system means that every change 

is reported automatically in both modules of the system and 

that the spell-checker is always up to date, and so is 



authoring, Web publication, Smartphone app generation, 

and even traditional paper publishing are all steps of a 

highly integrated procedure. This is especially useful in 

treating minority or lesser-used language, where the 

fieldwork is always active and new additions, changes, 

creation of neology and terminology, and even spell 

reforms are frequent events. As modern spell-checkers, our 

module works with a “best-guess” pattern of the rule, based 

on statistic algorithms, on Levenshtein distance 

(Levenshtein, 1966) and on double metaphone (Philips, 

1990).  

In addition, it includes dialectal-driven error patterns, which 

are fundamental for minority languages. In fact, every 

correction system sets up its guesses upon similarities of 

words. Our system adds to this method the awareness that, 

for semi- or recently standardized languages where the 

overwhelming majority of writers are de facto illiterate in 

their language, most errors can be caused by the knowledge 

of a word in one particular language variety that is not the 

standard form: in minority languages people do not only 

misspell: they simply can't write, even if they can perfectly 

speak (and write in the dominant language). The two word 

forms (standard and non-standard) may differ a lot 

sometimes: the non-standard word can be, for example, 

more similar to a word with a completely different meaning 

than to its standard equivalent; or it can also be so 

graphically far from the standard form that the system is not 

able to find the equivalence using the statistic algorithm or 

the standard pattern matching. The system must then know 

that there can be odd correspondences. We can offer a 

typical example from Sardinian language (the first language 

for which we developed the spell-checker): the word 

berbeghe (sheep) is pronounced /brebei/ in South Sardinia. 

If we analyze the differences among the two words, we can 

understand that a simple system would not be able to guess 

the standard form (berbeghe) starting from the non-standard 

one (brebei) (Corongiu, 2013). Conversely, our dialect-

oriented spell-checker knows these odd correspondences 

and the rules that allow to guess them. Our system uses 

therefore two guess pattern, shown in the table below (fig. 

5): the simple one detects “soundslike typical mistakes”; 

the advanced one detects “linguistic-background driven 

mistakes”. See fig. 6 for MS Word and web interface of the 

“dialectal” spellchecker (Zoli, 2008). Smallcodes is 

currently addressing at Libre Office and Open Office to 

integrate a spellchecking system of Ladin language based 

on Smallcodes’ algorythms in their system. 

5.3 Terminology module 

Another unmentioned tool is the terminology module, 

developed to be integrated in the dictionary. The creation of 

the terminology is a fundamental procedure if we want the 

language to be employed, for example, in school teaching 

(see for example fig. 7, which shows a collaborative 

webTool for neology, used by the authors of  schoolbooks 

in Ladin Dolomitan), and administrative / official 

translation (see fig 8 & 9 for a tool of  computer-aided 

technical translation for Sardinian languages, used by 

various public bodies). Languages which do not have a 

written tradition normally lack of technical lexicon. These 

new words need therefore to be created and the method for 

their creation already exists: the sources are the other 

international languages that have made this procedure 

before and the other minority languages that have already 

solved these issues. Another possibility is to re-use old 

words whose original meaning is losing importance in 

today's life and make these words express new meanings. A 

typical example is the vocabulary used for cars nowadays in 

Italian: this is nothing more than the recovered lexicon for 

horse carriages; similarly, the lexicon of Air Navigation is 

directly taken from Maritime Navigation vocabulary. 

English typically uses this strategy for neologisms, 

exploiting metaphors and meaning extensions of pre-

existing words. Romance languages, on the other hand, 

favour the use of loan words, drawing inspiration from 

present or past prestigious languages. 

5.4 Learning applications  

A possible cross-development, as already mentioned, is an 

application in an e-book format, available off-line on iPad 

and iPhone. The application may include texts, images and 

image galleries, audio and video files. It is devoted to 

school teaching and contains therefore interactive exercises 

of different kinds: true / false questions, closed questions,  

links between text and image. In the application, it is 

possible to insert audio recordings of voice reading sections 

of text. For this particular activity, linguistic experts have to 

provide materials such as texts and exercises (in .doc 

format), audio files (recordings of texts reading), images for 

photo galleries and video.  

The application can directly linked to a lexicon of the target 

language. This allows the simultaneous connection to any 

previously chosen entries in the dictionary, so that students 

have immediate information about selected terms in the 

text. The connection is made with a simple hover over a 

word (appropriately indicated by the graphics) that opens 

the card of the term in question. It  

In parallel, it is possible to developed a web application, 

accessible online on every PC or tablet, which includes the 

same types of texts, exercises, images and image galleries, 

audio and video files of the e-book application. In this case, 

being the application always connected to the web, every 

entry in the lexicon is automatically updated in the 

application in case of any modification.  

Optionally, the web application may include a “read-along” 

system. This is a system of rapid synchronization of text 

and reading, a reading-synchronized display of text 

segments ("karaoke" type), which is useful as an aid to 

lesser-used languages and / or languages whose speakers 

are more accustomed to orality. For the use of “read-along”, 

Smallcodes has developed a unique system of rapid 

synchronization between audio and text, in which the 

operator can synchronize audio in a time equal to 1x the 

actual time of reading (i.e. to synchronize a one hour long 

audio it takes about a single hour). 



6. Relationship with Academia  

In many cases, language experts and linguistic resources 

providers are scholars coming from the academic world. So 

their focus in a “publish or perish” perspective is less 

concentrated on fallouts of their work on the community 

than it is on pure research. In this way, joining our 

community of users, they can have an operational arm to 

convert their research into usable tools and on our side, a 

strong partnership with scholars can lead to funding 

opportunities in the research field.    
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Appendix

 

Fig. 1: An example of a standardizing dictionary with registration of local varieties. 

 

 

Fig. 2: The same entry in a human-readable form.
1
  

                                                           
1
 Please note that the current tendency in normalization is to suggest a single graphic form but to allow free choices in local 

meanings and lexical types. The image shows the lexical type otóbro (‘October’) which in some places means ‘autumn, fall’. 



 

 

Fig. 3: Machine-readable output of the same entry in a LMF (Francopoulo et al., 2006), compliant XML-schema. 

                                                                                                                                                                                                            
Symmetrically, for the concept of “October”, we could have many other lexical types, such as ‘Month of St. Martin’ or ‘Month 

of chestnuts’. 



 

Fig. 4: XML above imported automatically into Adobe InDesign for automatic layout for printing.    



 

Fig. 5: functioning of an advanced spell-checking system 

 

 

Fig. 6: Spell-checking of standard Ladin language with correction based on the typical errors caused by the three main 

dialectal backgrounds (corresponding to the three major oral dialects spoken in the respective alpine valleys: Gherdëina, 

Badiot, Fascian. 



 

Fig. 7: An example of the work flow (with various status of approval) for the creation and consolidation of terminology in 

Ladin language: please note that the system is fully integrated with the dictionary module so that specific word-lists can be 

included or excluded from the general dictionary, exported for the Web or via Web-service for use within other applications. 

 

 



 

Fig. 8: Web page output of terminology module 

 

Fig. 9: Web-service output for word-to-word terminology translation. 

 


