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ABSTRACT A multi-lingual translation engine was developed to translate the existing 
ration formulation programs from English to Spanish, Portuguese, Italian, German, and 
French languages. The Engine consists of two modules: The first module is a scanning 
module that scans the source code of the target program written in C++ language and 
extracts all the English phrases and saves them in a dictionary in Excel spreadsheet 
format. The dictionary has a column for the scanned English phrase and another blank 
column for the translation of that phrase. The dictionary also tracks the file name and the 
line number of each phrase. This dictionary is then forwarded to an expert translator to 
translate all English phrases into the target language. The second module is a translation 
module, which uses the translated dictionary and scans the source code written in C++ 
programming language and replaces all the English phrases with translated phrases. The 
final step is to re-compile the translated source code and to create a new program in the 
target language. Currently we are using this approach to translate our dairy cattle ration 
program, PCDAIRY, from English to Spanish.  
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INTRODUCTION  

We have developed a series of ration formulation programs for dairy cattle (Pcdairy), 
beef cattle (Taurus), sheep (Aries), goats (Capricorn), horses (Pegasus), and pigs 
(Apollo). All these programs are written in the C++ programming language and are 
developed in English language for English-speaking audiences in the United States of 
America. As our software programs distributed all over the world, there was a need to 
translate our ration program into other languages, especially to Spanish, Portuguese, 
Italian, German, and French Languages. 

A multi-lingual translation engine is developed to translate the existing ration formulation 
programs from English to Spanish, Portuguese, Italian, German, and French languages. 
The Engine consists of two modules: The first module is a scanning module which scans 
the source code of the target program written in C++ language and extracts all the 
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English phrases and saves them in a dictionary in Excel spreadsheet format. The 
dictionary has a column for the scanned English phrase and another blank column for the 
translation of that phrase. The dictionary also tracks the file name and the line number of 
each phrase. This dictionary is then forwarded to an expert translator to translate all 
English phrases into the target language. The second module is a translation module, 
which uses the translated dictionary and scans the source code written in C++ 
programming language and replaces all the English phrases with translated phrases. The 
final step is to re-compile the translated source code and to create a new program in the 
target language. Currently we are using this approach to translate our dairy cattle ration 
program, PCDAIRY, from English to Spanish.  
 
METHODS To demonstrate the power of the Multilingual Translation Engine, the 
grazing dialog box of the dairy cattle ration program, Pcdairy, is used. Figure 1 shows the 
grazing dialog box in English language.  

Figure 1. Grazing dialog box in English language.  

The source code for this module is shown in the Figure 2. Note that the English phrases 
are marked red.   
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Figure 2. Source code for the grazing dialog box with English phrases.  

The Multilingual Translation Engine scans the source code and extracts all the English 
phrases enclosed in a pair of double quotation marks. It saves all the extracted phrases in 
a multilingual dictionary (Figures 3a and 3b). 

The multi-lingual dictionary has a column for English phrases and another column for the 
target language, in this example, Spanish. This dictionary is forwarded to an expert 
translator for translation from English to Spanish. For example the 2rd phrases, “Group 
Name:” is translated in Spanish as “Nome do Groupo:”. The Multilingual Translation 
Engine uses this dictionary to find the English phrases in the source code and to replace 
them with the Spanish translation. The translated source code, then, is re-compiled to 
create the Spanish version of the grazing dialog box shown in Figure 4. 

Using the similar method, the Portuguese and French versions of the grazing module are 
generated (Figures 5 and 6).  

CONCLUSION The multi-lingual translation engine can be used to translate our ration 
formulation programs, as well as other programs written in the C or  C++ programming 
languages. It is simple and straightforward and does not increase the size of compiled 
programs or their performance. 
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APPENDIX A 
 

Figure 3a. Multi-lingual dictionary (English-Spanish) 

Figure 3b. Multi-lingual dictionary (English-Portuguese) 
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Figure 3c. Multi-lingual dictionary (English-French) 
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Figure 4. Grazing dialog box in Spanish language.  
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Figure 5. Grazing dialog box in Portuguese language. 
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Figure 6. Grazing dialog box in French language. 


