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Abstract 
This study was made at Configura Sverige AB and investigates different solutions for a generalized language 

resource system and a localization tool. The software application Configura CET Designer® that the solutions in 

this thesis should be applicable to is a kind of CAD tool that is used as a sales tool for configurable products 

that require space planning.  Some types of products that CET Designer® is used for are kitchen, office and 

industrial solutions. The purpose of the thesis is to find an overall solution for the resource system that 

manages text resources in a more efficient way than the present custom made solution. One of the most 

important aspects is that translations of text resources to different human languages must be a lot more 

efficient than in the present solution. 

In the first part of this report an analysis of Configuras present custom-made resource system that is used in 

CET Designer® is made. 

The next part briefly mentions different types of solutions that exist on the market. This information is used to 

get a background of existing solutions that might be useful for a generalized language resource system and the 

range of different localization tools that exists. 

In the main part different solutions are compared and matched to general demands that can be applied to a 

lot of different applications that uses text resources. All of the solutions are also matched to the specific 

demands that apply to CET Designer®. Based on the matches to the demands and the analyzing discussions of 

possible solutions different recommendations of suitable solutions are made for applications in general as well 

as for CET Designer®.  

There are basically two different types of solutions and those are the custom-made system and the tools 

already available on the market. In many cases available tools offer a solution that is well designed and suits 

the needs well. Custom-made solutions are on the other hand very adaptable to different kinds of special 

requirements. The part of the management of resources where the biggest difference between those solutions 

is found is in the localization tool. The most advanced localization tools available on the market offers a 

functionality for managing localization projects which is economically indefensible to develop to the same 

advanced level in a custom-made tool. The advanced linguistically functions that exist in some available 

localization tools are the ones that make the biggest difference from a custom made tool. There exist several 

different tools that are available and compatible with custom-made tools which make it possible to create a 

well adjusted and very powerful tool. 
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Sammanfattning 
Denna studie är genomförd på Configura Sverige AB och den undersöker olika lösningar för ett generellt 

resurssystem och lokaliseringsverktyg för språkliga resurser. Programvaran som lösningarna i detta arbete ska 

kunna appliceras på är Configura CET Designer®. Detta är en typ av CAD-verktyg vilket används för 

konfigurerbara produkter som kräver utrymmesplanering. Några typer av produkter som CET Designer® 

används för är kök, kontor och industriella lösningar. Syftet med arbetet är att finna en övergripande lösning 

för resurssystemet som hanterar textresurserna effektivare än den nuvarande egenutvecklade lösningen. En 

av de viktigaste aspekterna är att översättningar av textresurser måste vara mycket effektivare än i den 

nuvarande lösningen. 

Studien är indelad i olika delar där den första delen analyserar Configuras nuvarande resurssystem som är 

egentillverkat och används i CET Designer®. 

Nästa del som föregår huvuddelen av rapporten tar i korthet upp olika lösningar som finns på marknaden. 

Denna information används för att få en bakgrund kring vilka lösningar som kan vara användbara för ett 

generellt resurssystem för språkliga resurser och vilken vidd av olika befintliga lokaliseringsverktyg som finns. 

I huvuddelen av rapporten är olika lösningar jämförda och matchade mot generella krav som kan gälla för 

många olika applikationer som använder sig av textresurser. Alla lösningar är också matchade mot de specifika 

kraven som gäller för CET Designer®. Baserat på kravmatchningen och den analyserande diskussionen av 

möjliga lösningar är olika rekommendationer på passande lösningar gjorda. Detta både för generella 

programvaror likaväl som för CET Designer®. 

Det finns i huvudsak två olika typer av lösningar, egenutvecklade respektive befintliga verktyg som är 

tillgängliga på marknaden. I många fall erbjuder tillgängliga verktyg en väldesignad lösning som tillgodoser 

behoven på ett bra sätt. Egenutvecklade lösningar är å andra sidan väldigt anpassningsbara till olika speciella 

krav. En av delarna i hanteringen av resurser där skillnaden är som störst mellan dessa två typer av lösningar är 

lokaliseringsverktyget. De mest avancerade lokaliseringsverktygen som finns tillgängliga på marknaden har en 

funktionalitet för hantering av resurser vilken är ekonomiskt oförsvarbar att utveckla till samma avancerade 

nivå i ett egenutvecklat verktyg. De avancerade lingvistiska funktionerna som finns tillgängliga i några 

lokaliseringsverktyg är de som utgör den största skillnaden mot ett egenutvecklat verktyg. Det finns idag flera 

olika verktyg som är tillgängliga på marknaden som kan kombineras med egenutvecklade verktyg vilket gör att 

det är fullt möjligt att skapa ett mycket kraftfullt och välanpassat verktyg.  
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1 Introduction 
Several software applications in the world are distributed in a lot of different languages. To manage all 

different resources and the localization to different cultures resource systems are often used in many software 

applications to prevent the resources from being hardcoded together with the rest of the source code. The use 

of a resource system makes it easier to find and to manage parts in the application that are to be localizable. 

A localization tool can be a useful help to make the localization of an application easier, compared to manually 

change the resources or all parts in the source code that are to be changed during localization. 

When developing a new application it can come in question to distinguish how to manage resources. Another 

situation when it might come in question to select a solution for managing resources is when a present 

solution exists but a more suitable solution is requested. The later situation is the case for Configura where the 

users of CET Designer® have increased as well as the need to translate the application into a lot more 

languages in a more efficient way. 

1.1 Configura 
The private owned company Configura Sverige AB was founded in 1990 and has more than 80 employees. 

Configura is the global leader in Parametric Graphical Configuration software and their annual sale is more 

than $9 million USD. The core business for Configura is to deliver software technology that supports sale of 

configurable, complex products that requires some kind of space planning. They serve markets where those 

requirements exist for products and where a tool that is more intelligent than a traditional CAD-tool is 

requested. Important markets that are served are commercial furniture, kitchen and bath, material handling 

and industrial machinery. 

Configura provide different software solutions as to meet each client’s requirements and specific needs. One 

of those software solutions is CET Designer® which is rapidly growing in the number of users. The common 

way of using CET Designer® is that the client has an extension that contains information about the client’s own 

products and the customized functionality that is requested. Those extensions are mainly developed by 

Configura but it is planned that it should be possible for those clients or other external partners to develop 

extensions without using Configuras consultants. Configura also plans to release CET Designer® in a lot more 

languages than the present five. The present solution for managing language resources in CET Designer® will 

require a lot of effort when those plans are accomplished. Therefore a more efficient way of managing 

language resources needs to be implemented. 

The development is performed in Emacs that is integrated with CET Designer® in a special way during 

development. One of the features is that it is possible to view the source code in Emacs by selecting something 

in the GUI of CET Designer® in development mode. Another special thing about CET Designer® and Configuras 

software solutions is that a custom-made programming language, CM, is used. CM is built upon C++ and is 

developed and maintained by Configura. CM offers some functionality that is not available in C++ that comes 

in handy when developing Configuras applications. 

1.2 Problem definition 
To develop an application that is fairly big and is to be localized into a number of different cultures and where 

the end user should be able to change culture implies great demands on the solution for managing resources. 

This requires that the application is adjustable to different cultures and that the localization process can be 

managed efficiently. 
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A probable scenario is that there are several developers working on the same application that is being released 

at more than one occasion in updated versions and that the application contains a huge amount of resources 

that are to be localizable. To be able to manage the localization of the application with translations to different 

languages several different translators might work simultaneously to perform the localization in a fairly short 

time and with an acceptable quality of the translations. When the application is released the end users should 

not have to be forced to reinstall the application to change culture. 

A problem here is to find a solution for managing the resources in a way that is convenient for the developers, 

make localization efficient and the usage for end users convenient. The different parts are to work together in 

an efficient way and the solution has to be maintainable to face new demands and to keep up with changes. 

In the development environment the management of resources has to be efficient for the developers to work 

with and the original resources should be localizable. At this stage it is also eligible that the developer gets 

help from the system to prevent errors in the coupling between the source code and different resources. 

During localization of the application some kind of tool that supports the translators work will be useful. This 

tool can be simple or advanced depending on how localization is performed and what kind of content in the 

application that is being localized. Generally this tool needs to be able to remember what content that have 

been translated so that the translator does not have to retranslate everything just because of a small change 

in the application. It is also of interest to have in mind that texts that are equal in one language might be 

different in another depending on the context. 

During runtime of the application it might be desirable that the end user should be able to select what culture 

to use. In this case the most user friendly solution is to update the content of the application to the preferred 

culture without needing to restart the application. A main demand is when the application uses a resource 

there should not be an error generated if the resource does not exist in the selected culture. In that case a 

resource of a fallback culture is to be used. 

A problem here is to find a solution that fits a certain application and the specific requirements for that. If the 

application already exists there are probably also a lot of factors in the present way of working that needs to 

be taken into account when selecting what solution to use. Like in Configuras case it is of interest to find a 

solution that matches the new situation for CET Designer®. 

1.3 Aim of thesis 
The goal with this thesis is to define different solutions that can be suitable to replace an existing custom-

made resource system. Another dimension is to define some possibilities to extend the overall functionality of 

an existing system without completely replacing it. 

The different solutions should mainly apply to a situation similar to Configuras situation with CET Designer®. 

The discussion of different possible solutions should be useful when selecting a new resource system and a 

localization tool when a present resource system of simple kind is used and where the requirements of it has 

increased a lot. 

The suggested solutions for managing language resources should be more efficient than the present solution 

at Configura. Those solutions should come in handy both when the developers manages resources as well as 

when resources are localized. 
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2 Method 
This study has been carried out in different steps to get a result that is as relevant as possible for Configuras 

situation with CET Designer®. The result of the study should thereby be useful for other software application 

developers that face a similar situation with a growing market. 

As a start Configuras present solution has been analyzed to get a background of what solutions that might be 

adaptable. When an old solution exists that does not meet new requirements it is of interest to know about 

the advantages and disadvantages with the present solution. This is necessary background information when 

selecting a new way of managing resources that is to be implemented.  

Then the market has been scanned for different solutions that might come in question. To get an overview of 

different solutions that might be suitable searches on the Internet has been performed and experienced 

colleagues at Configura have given some tips. Further tips of solutions have been received from other 

experienced programmers outside Configura. This initial study of the market has been a starting point for the 

later investigations of different solutions. 

The requirements are meant to be adaptable on a system in general as well as on CET Designer®. Configuras 

demands on a new system have therefore affected the complete set of requirements to some extent. 

During the process with outlining a solution that is suitable for CET Designer® some solutions that might be 

possible for some other applications have been rejected due to the fact that they are not matching some of 

the main requirements defined for CET Designer®. This could also be of reasons related to different 

development languages used and other fundamental conditions. To get a result that is as relevant as possible 

simultaneous discussions have been held with Configura. A specification of the desired solution has also been 

made. [1] 

By necessity some limitations has been made in this thesis. Support functions used by the developers together 

with the localization tool functions have been prioritized. Thereby other areas are only briefly looked into. 

Chapter 8.1 presents some areas that are of special interest to investigate further. 
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3 Present solution at Configura 

3.1 Description of the present solution 
Configura uses a custom-made solution for storing resources and the developer gets no support by the system 

when managing resources. Development is mainly carried out in Emacs and in development mode of CET 

Designer®. 

3.1.1 Organization of resources 

In every package there is a resource file containing the language resources. Those files are named 

packageName.rs and look like the example below. 

package cm.core.calc; 

 

/*************************************************************************** 

 * Calculation Dialog 

 ***************************************************************************/ 

 

$calculationDialogCaption { 

    english "Calculation"; 

    swedish "Kalkyl"; 

    norwegian "Kalkyle"; 

    spanish "Cálculo"; 

} 

. 

. 

. 

In this example cm.core.calc is the package and calculationDialogCaption the resource id. 

To define where to search for a resource id, the search order is defined in each package. The common search 

order is to first look in the resource file of the same package, some other packages of choice and at last the 

main core package. The initiation code for resources and declaration of search order lies within a file named 

packageNameRs.cm in each package. Here follows an example. 

package cm.core.calc; 

 

/** 

 * Init package resources. 

 */ 

public void initCalculationRs() { 

    once { 

 initRs(); 

 putNextRsPkg("cm.core.calc", "cm.core"); 

 putNextRsPkg("cm.core.calc.cells", "cm.core.calc"); 

 safeLoadRs(cmFindUrl("cm/core/calc/calc.rs")); 

 saveRs(); 

    } 

} 

There is also a default search order for packages defined in the file defaults.cm. Appendix A. 
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3.1.2 Editing resources 

All operations to edit priority between packages to search for a resource id in, is done by a programmer by 

manually editing the file packageNameRs.cm. To add, remove or make any other changes to the 

packageName.rs file a programmer needs to manually edit the file. The system does not give any support to 

the programmer when changes are done. If a new language is added a large number of files needs to be 

updated, both all the .rs files affected by change and the files handling the choices between different 

languages 

3.1.3 Setting language 

When the application runs the first time the regional settings (GeoID 2) in Windows is checked to distinguish 

which language to use in the application. If the language setting is available in the application it is used, 

otherwise the default language, US English, is chosen. This is implemented in userSettings.cm Appendix A. 

If the user likes to change the language later on, it can be done in the applications control panel. 

 

There is also a priority order between different languages defined in the file defaults.cm. Appendix A. This is 

used if a requested language is not found for a certain resource id. 

3.1.4 Using resources 

When the application starts all resources are stored in a flat-file database integrated in the application. If any 

resource is updated or added during run, it is rendered into the database. The database is developed 

specifically for the application and is quite lightweight. There are two main ways of accessing a resource in the 

source code of the application. $resourceId is used to access a resource id within the same package and 

getRs(“resourceId”, “packageName”) is used to access a resource id within another package. 

Figure 3.2 CET Designer(R), Control Panel Figure 3.1 CET Designer, Control Panel 



11 

 

Rolf Westermark Linköping University 

3.2 Evaluation of the present implementation of language resources 

3.2.1 Consistently in the code 

The usage of resource id values for languages is inconsistent. One sample of this is “swedish (sweden)” 

and “swedish”.  This causes some extra handling in several places to support those varieties. Another 

resource id value for language is the GeoID 2 code “SE” that is being used at first start to distinguish what 

language Windows is set to use. 

The resource file names are consistently named as the name of the package. 

The content of the resource files are not consistent when viewing the files. However the inconsistency does 

not affect the logic of the content. Comments are only used in some cases and then in a lot of different ways. 

The resource ids for resources do not follow a single naming convention and that makes it harder for the 

programmer to find existing resources by guessing. In some cases row breaks are used in a way that makes the 

resource file harder to read. One version that will make it hard to handle, in the present manual way, is when 

each resource is written on a single line. 

3.2.2 Editing resources 

The programmer needs to be aware of the effects of any changes made to a resource file. The system does not 

give any support in showing how resources are being used. This has some drawbacks in excess of the need of 

opening and editing resource files to manage resources.  

 It is easier to create a new resource than to reuse an existing one, if the programmer does not know of 

an existing resource that is suitable.  

 A resource can be removed even though there are existing references to it in the code.  

 Non used resources are being left in the resource files without any mark that it is not being used.  

 Resource duplicates can be created in the same resource file without any warning or error message 

showing.  

 If a resource have been changed or removed there is no note made containing information about 

when the change was made, by whom and why. This is sometimes a problem when several 

programmers work simultaneously with the same resources. 

On account of the way of storing the resources in files and the simplicity of the database used by the 

application, there is no support for the programmer to survey the whole of the resources. This is not only a 

problem when editing source code for the application; furthermore this is a problem when resources are to be 

translated into other languages. 

 There is no user interface for making or editing translations. 

 There is no function that shows what resource ids that are missing a translation into a specific 

language. 

 There is nothing that shows if the complete resources file of a package or a single resource id is to be 

restricted to a limited number of languages. 

 If a text already has been translated once there is no support of reusing the translation. 

 Translations might get wrong in many cases due to short texts where the context is unclear and no 

descriptions are available. 

In a released version all users, both common users and power users, are forced to use one of the existing 

languages. There is no support for editing an existing translation, creating an own translation or transmit 

suggestions of translation changes to Configura. 
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3.2.3 Updates and extensions 

An extension is a software plug-in that for example defines a product range. Extensions are developed by 

Configura as well as product manufacturers and other external partners. When an extension is to be installed a 

version check is accomplished with the main application, but there is a possibility that the extension refers to a 

resource in the main application that has been removed during the same development cycle. This problem can 

also occur between packages in the main application.  

3.2.4 Storage solution 

To store resources in one file in each package is in the present way of using resources a good way of making 

sure that in most cases the main part of the referred resources are attached to the application if the package is 

attached, and only then. One drawback is that it is harder to reuse and manage all resources. 

The present database solution in the application accesses resources in a fast and efficient way. But it do come 

in short when it comes to supporting other queries that would be necessary to use when solving some of the 

drawbacks in present way of managing resources. 
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4 Solutions on the market 
Here follows a short overview of different solutions on the market for managing resources and translations of 

resources. There exists several ways of managing resources on the market. This overview deals with the most 

useful common solutions that might be applicable in some way to the requested solution for CET Designer®. 

The description of different solutions is grouped into solutions related to the storage format of resources, the 

development environment, the localization process and the released application. 

4.1 Storage format for resources 
There are a number of different formats and solutions for storing resources. A commonly used format that is 

used in .NET applications are the xml format .resx [2]. Other formats that are used in different programming 

languages and development environments are the resource script format .rc, .xml files and simple text file 

formats. Resources can also be embedded in binary files like .exe and .dll. [3]  

Most formats can store information about more than simple strings which makes the localization process 

easier when the context of strings can be graphically shown to the translator.  This information also makes it 

possible to localize a lot more than only simple strings. Some other resources that can be made localizable are 

icons, images, menus, dialogs and accelerators. This makes it very useful to store as much information as 

possible as resources if great flexibility is desired when it comes to localization of an application. [4] 

When it comes to storing resources in files each file might contain a single language or be multilingual, 

depending on the format [3]. The most common solution appears to be that a resource file that is being 

localized results in one file for each output language. This model makes it easy to distribute a limited number 

of languages for an application and not having to send all translations to all customers. This model implies that 

the main assembly embeds the default language and the localized resources are embedded into one satellite 

assembly for each language. [5] Another advantage with using single language files is that if a language should 

be added after release the released files remains untouched and only the files with the new language have to 

be distributed. 

When an application is distributed resources might be embedded in .exe files in a way that the complete 

application is localizable without the possibility for the end user to change language in the application. If there 

is a possibility for the end user to change language or if culture information is picked from the operating 

system to choose language, the alternative languages can be stored in .dll files. [4] 

To identify a culture and the corresponding language it is common to use some standard code for this. In 

several programming languages like in C++ there is a CultureInfo class that uses the RFC 1766 standard for the 

culture names.  [6] 

A database can also be used to store resources. If it is most suitable solution to store the resources in files or a 

database depends on a number of things and might be a matter of taste in many cases. In some programming 

languages there is a built in functionality for resources stored in files and it will not work out of the box on 

databases, which might be a drawback [4]. On the other hand there exist tools for managing resources with 

database solutions which offer a different flexibility in management of resources [7]. 

4.2 Development environment 
In several development environments the programmer gets support by the source code editor to manage 

resources. This way the programmer does not have to manually edit the resource files. For strings the 

programmer only has to enter the string in the default language and enter a resource id to add a new 

resource. The programmed does not have to bother about different tags in the resource files. [8] Localization 
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of the resources are often managed later on by a tool that is designed for this which results in that the 

programmer does not have to bother about different translations. This support functionality for the developer 

has the potential to make the management of resources more efficient which implies that the productivity 

increases, compared to manually editing different resource files. 

Depending on the programming language used there might be some support for managing resources. The 

class ResourceManager occurs in several languages for example in C++. This class provides functionality for 

amongst other things look up of culture specific resources and if a localized resource does not exist it also 

provides resource fallback. [9] 

Even if these support functions are used it still varies in how resources are used. The resource id might consist 

of a number or a text that shortly describes the resource. If numbers are used as resource ids one solution for 

managing those numbers is to use reserved number intervals for different kinds of resources. The best way of 

naming the resource ids probably varies from one application to another depending on a lot of factors. If a text 

is used as a resource id it is a good idea to use a standard naming convention for the resource id. 

Resources might be reused in several places in the source code or they might be used only once. An advantage 

of reusing resources is that if the resource is changed in the source code it affects all the places where the 

resource is used. There is an obvious drawback with this if the change only is meant to affect a limited number 

of the places where the resource is used. When the resource later on comes to the localization step there 

might be another problem even if everything looks fine in the default language. This is because the translation 

might differ in some languages depending on the context of the resource string. 

4.3 The localization step 
There exist a lot of different tools for managing the localization of applications. The simplest tools are only 

translation tools showing a simple string list with the original and the corresponding translation in one target 

language. Some tools that are a little more advanced supports localization of different kinds of resources and 

might have some extra support for the translator like spell check functionality. But even if the tools get more 

advanced only the most advanced tools found have advanced linguistically functions and supports the usage of 

external partners for some translation jobs in a good way. The most advanced tools are commercial and do 

have functions for all general requirements set for localization tools in this report. In excess of the 

requirements set the most advanced tools have some functions that make the localization process faster and 

more efficient than simpler tools do. 

Two of the most fully featured software localization tools on the market are Alchemy Catalyst 8.0 [10] and SDL 

Passolo 2009 [11]. Those applications take care of everything related to the software localization and they are 

quite adjustable to suit different kind of needs and ways of performing localization. There exist more 

localization tools on the market that could be useful to some extinct but when discussing different localization 

tools with Magnus Merkel those tools where outlined as suitable to meet the requirements. Further 

investigations have not shown any application that would be more powerful or suitable than those tools. 

4.4 Released application 
The possibility for a user to create and use an own language profile exists in several applications. Those user 

made language profiles are commonly stored as in a separate file. One application that has this functionality is 

Skype [12]. 

Solutions with multilingual resource files where the users own profile is stored in the same file have not been 

found. This might be because multilingual resource files are less common. Another reason might be that it is a 

cleaner solution to separate data with different sources.  
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A common solution for managing suggestions of translation changes from the end user has not been found. If 

the user should be able to suggest such changes or to set up an own language profile this would probably have 

to be implemented as a custom-made solution. 
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5 Specification of requirements 
There are both demands and desiderates of what a new system has to manage. The requirements are divided 

into general demands and demands that are considered to be more specific for CET Designer®. Because of the 

fact that the importance of different demands is quite vague in some cases there is no priority order between 

the different demands.  

5.1 General demands 
These demands are considered to be generally applicable to several different solutions that have got quite 

advanced needs. All of the demands do not apply to the needs for CET Designer® and will probably not 

completely cover the needs of any application. Some of the requirements are described in a less general way 

to suit CET Designer®. 

5.1.1 Complete resource system 

 Extensions to the main application can be released and distributed independently of when an update 

of the main application is released. 

 It shall be able to manage resource ids that refer to files containing localizable content e.g. images. 

5.1.2 Development environment 

 A priority order with fallbacks between different languages can be set. 

 The resources can be controlled automatically before localization. The control includes that no non 

existing resources are referred to in the source code, the syntax of referrals to resources matches the 

actual resources, no duplicate resource ids exists and no unused resources exists. 

 It is possible to attach a comment to the translator to a resource. 

 It should be possible to use several different languages for resources during development.  

 Version management of resources should be possible to use. 

5.1.3 Localization environment 

 Usage of consequent terminology can be declared and controlled for all languages. 

 The translations are to be as correct as possible. This demand is quite vague but still a desired 

characteristic for translations. 

 Translation services can be bought from an external partner. This implies that it must be possible to 

define in detail what resources that are to be translated by the partner. 

 There should be filter functions that are to be applicable to all resources. Those should amongst other 

things be able to filter out a list of all resources that is missing a translation into a specific language, or 

all resources that have been changed recently. 

 It is possible to add a new target language. 

 It is possible to remove a target language. 

 The source language cannot be removed. This implies that it should not be possible to delete source 

resources from the localization tool. 

 Extensions to the main software application are to be possible to localize and release separately from 

the main application. 

 Several different translators should be able to work simultaneously on defined parts of a project. 

 A version management system for localization projects is to be integrated into the localization tool. 

 Equal strings that exist in several places in one project should only have to be translated once in each 

version. 
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 On update of a project each resource that has an updated source string should be marked 

automatically for update of the translation. 

 Managing resource descriptions for translators. 

 Graphically show strings in their context to make translation easier. This is if there is a graphical 

context for the strings that is relevant. 

 There is a GUI for managing translations. 

 Automatic suggestions of translations can be shown to the translator. 

 The system gives basic data to support purchasing translational services. 

 A translation memory should be used so that the translation of a text that has been translated once 

could be reused if translation is requested again for the same text. 

 The alignment for the translation memories should be able to perform alignment in a more detailed 

level than on complete strings. 

 Support for right to left languages. 

 Fuzzy matches should be possible to automatically find. This is for making the linguistic usage more 

consistent. 

 Images, dialogs, menus, icons, accelerators and file references are to be localizable besides strings. 

 It should be possible to use validation of made translations. 

5.1.4 Released application 

 At first run of the software application the regional settings of Microsoft Windows is used to 

distinguish the users preferred language. If that language exists as a resource it is used, otherwise the 

default language is used. 

 The user can change preferred language any time during run. 

 When the application requests a resource, a valid resource is returned according to the selected 

language and the defined fallback order for missing resources. 

 Users can create, store and use their own language profiles. 

5.2 Specific demands for CET Designer® 
These demands are considered to be more specific for CET Designer® even though some of them might apply 

to other software applications. 

5.2.1 Complete resource system 

 A spell check function should be available in every place where resource strings can be edited. 

 UTF-16 is supported. 

5.2.2 Development environment 

 The priority order between different languages can be set from a GUI. 

 The resource ids should be automatically assigned. 

 There is a GUI for programmers to manage language resources so that there is no need to manually 

edit the resources where they are stored. To make the GUI more useful a history of all changes applied 

to the development language resource can be viewed and previous versions are to be restorable. All 

actions performed by the developer in this GUI are to be controlled so that no unintentional errors are 

created. 

 In the GUI for adding resources existing strings are to be shown to make it easier for developers to 

reuse strings that have been translated earlier. 

 It is possible to show in what places a specific resource is referred to. By this it is easier to correctly 

reuse resources if desired and to check up on strange resources. 



19 

 

Rolf Westermark Linköping University 

 It is possible to show in how many places a resource is used. By this it can be easier to use a more 

consistent language for source texts. 

 Optional notations are to be attachable to all development language resources on why a change has 

been performed. This information is to be an addition to the information about time of change and 

user id that are to be stored automatically by the version management system for resources. This 

additional information is to make it easier to follow up changes of resources. 

 It should be possible from a shown resource in the GUI of CET Designer® in development mode to 

show the row in the source code where the resource is referred to. 

 It should be possible from a shown resource in the GUI of CET Designer® in development mode to 

open the GUI for editing the corresponding resource. 

5.2.3 Localization environment 

 No project files should have to be manually sent to external translators. 

 For resources it should be possible to change the source text and the comment to the translator and 

update the source resources. A restriction is that the stored source resource must be of the same 

version that was put into the localization tool. 

 Changes of strings that are suggested by the end users via the released application are to be managed 

by the localization tool. 

 The context of resources edited in the localization tool should be shown in CET Designer® 

5.2.4 Released application 

 Users of the application can send requests of translation changes to Configura. The suggested changes 

are to be managed as automated as possible by the resource system at Configura. 
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6 Possible solutions 
There are several different solutions that have the potential to fulfill the requirements for a new resource 

system and the functionality related to the resources. In this chapter different solutions are briefly presented 

and compared. The solutions that seem to be most suitable for CET Designer® are also pointed out. 

The most reasonable model found for organizing the GUIs and the corresponding functionality is to divide it 

into three separate parts namely development environment, translation environment and the runtime 

environment in the released application. The translation environment could be seen as a part of the 

development environment but due to the fact that the localization of the application and the translators work 

is something that the developer should not have to bother about when managing resources in the source code 

it is separated. There might be one demand for Configura that might alter this model in some way and that is 

to show the context in CET Designer® of a resource that is edited in the localization tool. This depends on how 

the localization tool is used in combination with CET Designer®. 

6.1 Storage format for resources 
To meet the requirements not only simple strings have to be treated as resources. The way that the resources 

are stored also has to work in all phases from development to the released application.   

6.1.1 Capability 

To be able to use the full power of any of the advanced commercial localization tools or even if other 

resources than only simple strings are to be localizable the resource system have to manage this. To view 

resources in their context in the GUI of commercial localization tool information about the context also have 

to be stored with the resources. The context can also be localized and if that is desired the referral of 

resources and the way of building the GUI in the application has to be adapted to this. 

Here it is recommended to select a solution that is capable of managing all different kinds of resources that is 

presently in question as well as those that might be in a reasonable future. This way it will be easier to add 

new kinds of resources without having to change the model of the resource system. 

A short term drawback with this is that it might require a little more time initially if the chosen solution is not a 

ready to use standard solution.  

6.1.2 Organization 

The resources can be organized in one common place for all resources or in each package. Which way to 

choose might be a matter of taste as well as it depends on amongst other things how the application is 

designed. 

If files are used for storage of resources those might contain a single language or be multilingual. As previously 

mentioned single language files is more flexible and is therefore generally a preferred solution. 

In Configuras case the most suitable solution found is to organize the resources packet wise. This is mainly 

because of the organization of extensions to the main application. If resource files are used the 

recommendation will be to use single language files to obtain a greater flexibility than the present solution 

with multilingual files. 

6.1.3 Storage during development 

There are basically two different ways of storing resources, either in files or in a database. There are some 

differences in how this will work but both solutions are capable of fulfilling the requirements. 
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Usage of resource files is a common solution that has a built in support in several development environments 

and programming languages. If the programming language has a built in support for a specific resource format 

like .resx that is used in .NET it is a convenient solution to use that file format. If there is not a built in support 

for a specific resource file format .xml can be a good choice. Whatever format that is in question it is 

important that it supports the different kinds of resource content that are to be stored and localizable. The 

internal structure of the file might be managed automatically by the development environment. In other cases 

it is a good idea to structure the file in a standard way to avoid unnecessary parsing operations if a commercial 

localization tool is used. 

A common central database can also be used to store the resources. A built in support for this exists in 

ASP.NET [13] and there are also commercial solutions as an alternative to the built in support [7]. But a 

solution for the present case that is ready to use, fits the present programming language and fulfills the 

requirements has not been found. An inconvenience with using a database is that the resources have to be 

parsed in some way to be distributable with the application. Nevertheless it is a solution for storing the 

resources that can fulfill the requirements. 

The resources have to be version managed and that have to be performed in different ways depending on how 

the resources are stored. If resource files are used it is easy to use the same version management system that 

is used for the rest of the source code. A drawback with this is that the developer has to bother about details 

in the resource files when those are checked in, on the other hand the resources will automatically follow the 

changes in the rest of the source code. With a database solution version management has to be built into the 

database as well as the resource accessing functions. The fact that resources can be changed in a database 

while the corresponding source code is not checked into the version management system has to be taken into 

account when designing this solution which makes it a little more complex. 

Configura has a special demand that the history of resource changes is to be viewable in the development 

environment and that can be solved with both solutions. With files the history has to be retrieved 

automatically from the version management system. This is solvable with Configuras version management 

system but it is inconvenient compared to queering a database. On the other hand the history in the database 

might show changes that has no correspondence to the source code that has been checked in as mentioned 

above. 

Configura also likes to have the resource ids assigned automatically and that can also be solved with both 

solutions. With the file solution an extra central function for assigning resource ids is needed but the database 

solution could have this functionality built in and is therefore the most convenient solution. 

Depending on the overall solution the resources might need to be parsed before and after localization as well 

as before shipping. It is a good idea to go through the different steps to if possible avoid some parse 

operations or at least make them as easy as possible. 

The localized resources should also be stored in some way in the development environment if they are to be 

accessible during development. Any good reasons for the localized resources not to be accessible during 

development have not been found. If files are used for the development resources it is natural to also use files 

for the translated resources. If a database is used it is not necessary to store the translations in the database. If 

desired they can be stored in resource files but that will on the other hand make the fallback functionality a 

little more complex. By those reasons it is recommended to have the translations accessible in the 

development environment in the same storage form as the original resources. 
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The recommended solution for Configura is to use a common central database for storing the resources due to 

their special requirements with history, resource id assignment and showing existing strings. The drawback 

that the changes in the resource database not necessarily apply to the changes of the source code that is 

checked in to the version management system is considered to be solvable with the version control if it is 

needed. This will probably not be a problem in any way due to the characteristics of resources in CET 

Designer®. But as mentioned this is solvable with files as well and that solution has some benefits too. 

Therefore it is still an alternative if it is found to be more convenient during implementation. 

To access the resources in the source code it is preferable to use a well designed and commonly used syntax 

for the functions. This could be like the following sample for text resources. 

rs.getString(“resourceId”); // The resource is in the same package. 

rs.getString(“resourceId”, “substring”); // There is one placeholder in the string. 

rs.getString(“package.resourceId”); // Specifies which package that holds the  

 // resource. 

This way it is amongst other things easy to extend the resources with a new resource type and still keep the 

different function calls apart. To make the automatic generation of resource ids easier in Configura the 

resource id could be of numeric type. 

6.1.4 Storage during runtime 

Depending on the requirements related to the resources during runtime a simple lookup service will meet the 

most common requirements. In Configuras case there is a requirement that the end users should be able to 

create their own language profiles and that will be easier with a more competent solution for storing the 

resources. A flat file database is a common way of storing resources during runtime but a relational database 

will offer a greater flexibility when designing and implementing the functions related to the users own 

language profiles. 

Probably most present solutions already use a flat file database as the case is with CET Designer® and that will 

cover a lot of needs. In Configuras case the use of a relational database will make it easier to meet the 

requirements besides that SQLite have already been integrated with CET Designer® but not taken into use for 

this and other future functions. 

6.2 Development environment 
Apart from fulfilling the requirements it is good if the new system makes the developers work more efficient 

when working with resources which imply a higher quality on the source code. 

The first alternative to get a reasonable support for the programmer in the development environment is to 

check what support there is in the present programming language used. In Configuras case there is no support 

in the programming language that could improve the management of resources. The development 

environment that is used does not contain any suitable support either. Otherwise it would have been the first 

approach to try and use some of these already existing support functions.  

To change programming language to a language that has a built in support for resources is probably not 

reasonable for any existing software application of a reasonable size and complexity and is therefore not 

considered as an alternative to recommend. When it comes to the editor used in the development 

environment it might be different. 
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To fulfill the general requirements a built in support in the programming language and the editor used will be 

enough in many cases. In Configuras case functionality has to either be added to a new editor or to the existing 

one. 

6.2.1 Changing editor in the development environment 

There are editors that have support for the developers in managing resources. If the present editor has not got 

enough support functionalities some other editor might have this support. To evaluate the consequences of 

changing development tool from the present editor to another is a complex process and will need further 

investigation before this alternative can be recommended in the present case. Emacs have not got any built in 

support functionality for managing resources. 

The full effect of changing development tool is out of the scope for this thesis work and therefore it is decided 

to recommend adding new functionality to Emacs that makes resource management easier. But of course it is 

best to decide if it is of interest to investigate the full effect of changing to another development tool that has 

the potential to increase the overall efficiency of developers before adding new functionality to Emacs. 

6.2.2 Add functionality to the present environment 

The alternative to swap editor in the development environment is to add support to the present editor if it is 

possible and it does not already have the desired support functions. In the present case Configura uses Emacs 

which have not got the desired functionality but it is possible to add it. In combination with Emacs, CET 

Designer® in development mode makes the central parts of the development environment. Here follows 

therefore a suggestion of a solution that matches the requirements set for written language resources. Other 

resource types such as images are desired for Configuras new resource system but are not a demand and 

therefore it is not mentioned here. Due to the fact that it is a probable type of resource in the future it is 

recommended to take it into account if implementing new support functions. The same applies to any other 

resource types that might come in question in a near future. 

As many functions as possible are to be automated to reduce the time spent on frequently performed tasks 

and to reduce the number of errors related to the human factor.  

6.2.2.1 Add functionality to Emacs 

Here follows a sample of a GUI that could extend the functionality of Emacs so that it will meet the general 

requirements together with Configuras. 

For adding a resource the developer can place the marker where the resource call function are to be inserted 

and press a keyboard shortcut to open the text resource dialog. 
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Figure 6.1 Resource manager GUI - add resource 

When the developer enters a text the resource tool simultaneously shows and updates existing strings that 

matches the typed text. Here it can be possible to select any existing string and copy the resource to the text 

and comment to translator field. It is optional to make a comment to the translator. The existing stings can be 

in different colors to show which resources that have an existing translation to any language. By showing the 

existing resource strings that suit the typed text it will be easier to use strings that already exist which can lead 

to a more consistent language used. From the shown existing strings it could also be possible to add an access 

function to Configuras requested functionality to show in what places a resource is used and from this it can 

be possible to access the corresponding source code. 

If the developer chooses to insert the created resource it is saved and the function with the resource id that is 

automatically assigned by the resource tool is inserted. The inserted function is adjusted to the number of 

placeholders that have been used.  If the developer chooses not to insert the resource no resource id is 

assigned and no changes are saved. If resource files are used and the resource file does not exist a new 

resource file is created, which will be the case for every first added resource in a package. 

The history function can be shown in the same GUI when an existing resource is shown or edited. The history 

can be shown as a list with all relevant information showing. The comment of change is also suitable to show 

here. 

Some functions that are not so frequently accessed can be placed under other tabs. The selection of source 

language can be placed under the settings tab and the priority order between different languages can be set 

under the maintenance tab.  

The resource id is generated automatically when a new resource is inserted. This way the developer does not 

have to spend time on managing different resource ids. The most reasonable type of an automatically 

generated resource id is numeric. A drawback is that the generated resource id does not say anything about 

what string it represents. If a resource that represents the string “You must go online in %1 days.” is inserted 
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from this dialog the auto inserted result might be rs.getString(1534, %1) where the developer is 

supposed to replace the placeholder %1. 

The time for implementing this way of storing the resources has not been taken into account due to the fact 

that no alternatives have been investigated. With the present condition the suggestion to Configura mainly 

focuses on a way of meeting the demands than to optimize the GUI. Further details are described in [1]. 

6.2.2.2 Add functionality to CET Designer® in development mode 

Demands that apply to this part of the development environment are to show the row in the source code for a 

specific resource and the possibility to open the GUI for editing resources.  This might be done by extending 

the functionality of the existing “View source” menu. The resource manager GUI for Emacs might be used for 

this editing as well. 

 

Figure 6.2 CET Designer® - View source menu 

The “View source” menu is presently used for showing the source code in Emacs for elements shown in CET 

Designer® development environment. To this menu the entries to the requested functions can be added. 

6.3 Localization 
There are a lot of demands that apply to the localization. All of those demands might not be requested for all 

applications. That is the case for Configura where all of the general demands does not apply but there are 

some demands that are a little more specific for the present application [1]. When selecting a solution for the 

localization it is also of interest to take into account if the solution is to work together with other departments 

of the company or partners that is involved in the translation work. 

There are a lot of solutions that could meet the requirements and those can involve a commercial localization 

solution or not. In each case the model for how the localization tool works is quite the same to meet the 

requirements. The localization tool has got to have a GUI for localization managers and a GUI that external 

translators can use. It is possible to use the same GUI but it is not desirable that translators have access to all 

management functions. 
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Figure 6.3 Simple model of the localization tool 

In this model the source resources might be retrieved from resource files or a resource database. After 

localization the resources are saved to the resource database if that is used and desired for translated 

resources otherwise the localized resources are saved in single language resource files. Internally the 

translation tool has two different GUIs. The translator GUI is used by translators that should not be able to 

manage translation projects. The most common model is that project files are sent to translators that use the 

translator GUI but in this model no project files are sent to match the requirements.  Even if there is a separate 

translation GUI translations can still be done directly in the management GUI without using the translator GUI. 

There are a lot of different tools that can be available to support translators in their work. The characteristic of 

the source text decides which advanced tool that is most suitable or if manual translation is most suitable 

when doing the translations. If there is a relatively high frequency of recurrent text in the source text a 

translation memory could be useful. On a suitable source text the usage of a translation memory will decrease 

the translation time resulting in reduced costs for translations. Depending on how the translation memories 

are used the quality of the translations might be negatively affected. [14] An example of this risk is that less 

good translations can be easily reused. Another aspect is that if the text is aligned on a sentence level the 

context of a translated sentence might be wrong in a complex context of the complete text. [15] A reason for 

those errors is that it might be tempting to work too fast with translation memories which will lead to more 

mistakes. It is therefore good to verify old translations before they are reused. Another quality aspect of 

translations is how consistent they are. This is an important aspect according to amongst other translators’ 

opinion. To produce consistent translations is difficult with manual translations. [16] A good thing though is 

that a translation memory guides the translators towards more consistent translations [17]. 

To meet the requirements a custom-made tool can be developed at least if the requirements is not too high 

regarding linguistic functions. Another alternative is to use a commercial solution more or less out of the box. 

This is two different approaches on how the localization tool should work. But it is very likely that any of those 

approaches will end up in some kind of combination. It is most likely that the custom-made tool will use some 

function that is imported from another application.  This can be all from a spell check function to having an 
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advanced localization tool running in the background of the custom-made tool. If an advanced localization tool 

is used in the background it can either be a desktop or a server application that is running in the background of 

the custom-made tool. If an advanced commercial tool is used as a basis this can be customized at different 

levels. 

In order to describe the differences between some possible combined solutions three different solutions have 

been evaluated. To begin with a brief introduction and some background information about the suitability of 

commercial, custom-made, and a combined tool are presented. 

6.3.1 Commercial tools 

The simplest tools like a dictionary to suggest translations for single words are not of much interest to use for 

fulfilling the requirements set. The alternative is to alter the requirement set but the most advanced tools 

would match the requirements. There are a number of different advanced localization tools that might be 

suitable and in this report two of the most advanced tools are selected for the evaluation. The selection of 

those tools is described in chapter 4.3 and the selected tools are SDL Passolo 2009 and Alchemy Catalyst 8.0.  

The usage of a commercial tool requires that the present resource file format .rs is changed to a standard 

format or that a parser is used. If the resource format that is used is somewhat odd, parsing of the resources 

can be done by a parse script in the localization tool or by an own developed parser outside the localization 

tool. If the tool should be able to show the context of resources, necessary information for this have to be 

included in the source resource files. 

Here follows some screenshots from Passolo and Catalyst when localizing the same dialog in notepad.exe. 

 

Figure 6.4 SDL Passolo 2009 screenshot 
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Figure 6.5 Alchemy Calatyst 8.0 screenshot 

Those screenshots show that the GUI in Catalyst and Passolo can be quite similar in the predefined view 

modes. The GUIs are customizable and it is also possible to write scripts to automate common tasks. 

Customized functions can also be created in those applications which are briefly mentioned by the 

presentation of the combined variant of a localization tool. 

6.3.2 A custom-made translation tool 

A possibility is that the runtime environment of the application that is to be localized can be used to show the 

context of resources if a custom-made tool is used. This might be a little odd way of showing the context but 

due to the fact that it is a requirement for Configura and it is a minor difference from showing the context in 

the GUI of the custom-made localization tool the context is shown in the real application. To show the context 

in this way the full contexts of resources can be shown in a superior way. A drawback is that it depends on the 

characteristic of the application and it might be quite advanced to show the complete context, especially if the 

context is related to a graphical object that is supposed to be drawn or inserted by the user of the application. 

Another drawback is that in some cases the context might be misleading or corrupted if the resource version 

that is being localized is different from the installation of the application. One way to avoid this is if the 

localization tool is strictly bound to the application that is being localized. Another way to avoid this is to 

reinstall the application to localize to the version that matches the resources each time another version of 

resources is being viewed. In practice any of those solutions might be quite inconvenient and time consuming 

solutions for getting the correct context, especially on small works on different versions. 

A custom-made translation tool without any external tools integrated will not have any advanced support 

functions for the translators with a reasonable development time invested. The GUI for this custom-made 

localization tool can look like anything from the advanced commercial tools if a lot of time is invested to a 
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simple string list editor. The later shows the context of resources in the GUI of the application that is being 

localized. 

 

Figure 6.6 Simple GUI of a custom-made localization tool 

In the background of this custom-made localization tool there needs to be some central management system 

for resources to keep track of everything related to the projects for being able to fulfill the requirements.  

6.3.3 A combined tool 

As mentioned there are a lot of different combinations and this makes it difficult to make a general description 

and comparison between different kinds of combined tools. A common characteristic of a combination is 

anyway that it has the potential to be very adaptable to custom needs. Especially if a professional localization 

tool is used in the background of a custom-made tool. Here it is possible to use functions either from a 

professional localization desktop application or a professional localization server application. This will offer 

different kinds of possibilities and flexibilities. The other approach is to use a professional localization tool and 

to add functions or to customize existing functions. This is also quite flexible even though the first approach is 

the most flexible. Customization or integration of a professional localization tool can be implemented by 

anyone or those services can be bought by a professional partner. Adding some advanced features to a 

professional tool will however require some help from the developers of the tool. 

If a combined tool is in question the most suitable combination depends on the requirements including how 

the tool is to be used in the complete set of applications in the company. To meet the general demands listed 

in this report no combination is needed. For Configura some kind of combination is needed per definition to 

meet the requirement of showing the context of resources in CET Designer®. 

The second combined solution could use everything from a simple spell checking tool to an advanced tool 

running in the background. This will make the translation work easier and will reduce the implementation time 

compared to the completely custom-made solution. Further investigation is needed to check what tools that 

can be suitable and possible to integrate if this solution is preferred. Both Catalyst and Passolo can be 

integrated into another application. If only a simple existing tool is used in some part of the solution the 

advanced requirements set will be unreasonable to completely fulfill. 
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6.3.4 Comparison of some different solutions 

For being able to compare some different alternatives Configuras demands have been applied. When this 

comparison was performed the requirements set was partly different from the present requirements set. Even 

if this is the case the comparison is relevant as it clearly shows some differences between the compared 

solutions that can be applied to the present requirements set or a similar set of requirements. 

Three different alternatives have been selected for this comparison. Those are a custom-made solution 

without a professional localization tool integrated, a custom-made tool with functions imported from a 

professional localization tool and finally a professional localization tool that is partly customized. 

The alternative without a professional localization tool is intentionally kept simple and the unavailable 

functions were not included in the minimal set of primary demands. The spell check function in this solution is 

an existing spell check application that is included. 

The alternative with a custom-made tool that is combined with a professional localization tool uses a custom-

made GUI and functions from the professional tool. 

The last alternative is a professional localization tool with some customized functions. 

In this comparison both Passolo 2009 and Catalyst 8.0 fulfills the requirements in a very similar way and the 

license models and fees are quite similar for the basic functionality that is in question. Because of that a 

comparison between Passolo and Catalyst is not of interest to present with those simple requirements. 

Therefore only one of those applications is used in the comparison and that is Catalyst. There is no particular 

reason that Catalyst has been picked for the comparison. 

The functions that have been marked as unavailable in Catalyst might be solvable if some extra functionality is 

built into Catalyst. The most reasonable way of achieving this is quite likely to buy this service from Alchemy. 

Due to the fact that the primary demands were quite simple when this comparison was made and that the 

custom-made simple tool were preferred by Configura those details have not been looked into. 

As mentioned Passolo that is not included in the comparison can also be integrated into another application 

due to the fact that it is a COM-enabled application which makes it possible to access all functions in the 

application via APIs. If the opposite condition would have been preferred with the GUI from a commercial tool 

and customized functions applied to this it is also possible with Passolo. Further information about those 

possibilities is presented in Appendix B. 

6.3.4.1 Functionality 

Here follows a table that shows the availability of specific functions in different solutions. All functions listed 

apply to some requirements except the italic functions that are necessary functions that are part of some 

solution. The time in days is estimated according to time steps used in Scrum. This shows the time to get 

different solutions running with desired functionality. To get the time estimations as correct as possible me 

and my supervisor Emil made the time estimations separately and since our estimations were very similar no 

further estimations involving more resources have been considered necessary.  
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Function A
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s 
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ila
b

le
 

D
ay
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 Manager GUI with minimal functionality y 13 y 20 - - 
 Database for localization projects with basic functionality y 20 - - - - 
 Translator GUI [A] y 2 y 2 y 0 
 Application storage of resources, settings and pending changes y 13 y 3 y 0 
 Export id of selected resource to CET [B] - - - - y 8 
 Show context in CET Designer® [C] y 20 y 20 y/n 20 
 Show context in Catalyst [C] - - - - y/n 5 
 Show row in source code when selecting a resource [D] y 1 y 1 y 0 
 Limit target languages for a resource [E] y 3 y 2 y 1 
 Set priority order between different languages [F] y 5 y 5 n 

  Lock a resource from translation [E] y 1 y 1 y 1 
 Create and show comments of resources [E] y 1 y 1 y 1 
 Possibility to work with different projects/separate extensions y 5 y 0 y 0 
 Possibility to define part projects for external translators y 8 y 0 y 0 
 External project management [G] y 2 n 

 
n 

  Source resources can be in other languages than English y 3 y 0 y 0 
 Show history of translations and source changes [H] y 8 y 3 y 0 
 Edit source strings [I] y 3 y 3 ? 

  Version management of projects y 5 y 0 y 0 
 Use translation memories [J] y 13 y 5 y 0 
 Check spelling y 5 y 2 y 0 
 Add a new target language y 1 y 1 y 0 
 Remove a target language y 1 y 1 y 0 
 Check and mark changes of input strings on update y 2 y 0 y 0 
 Check usage of defined terminology n 

 
y 3 y 0 

 Translate equal strings only once y 1 y 1 y 0 
 Reuse parts of strings n 

 
y 1 y 0 

 Filter strings on different states y 5 y 2 y 0 
 Support suggested translation changes by end users y 8 y 5 y 2 
 Handle images as translatable y 13 y 8 y 0 
 Show report data to support purchasing translational services y 3 y 2 y 0 
 Support right to left languages n   y 1 y 0 
 

  

165 

 

93 

 

18 (Context in 
Catalyst) 

[A] The same as the complete Manager GUI but with a restricted set of functions available. 

[B] Used to show context in CET Designer® and to show row in source code. 

[C] Those are alternative options depending on solution. 

[D] Reuses functionality in CET Designer ® developer mode. Only available when running in developer mode. 

[E] Includes import from the development environment. 

[F] If available from the Manager GUI. 

[G] A possibility to allow external partners to manage defined projects. 

[H] The source string history does not show changes that have not been imported. 

[I] The update should affect the development source string. Version check is performed before update. 

[J] The custom-made functions for translation memories will be much simpler than in Catalyst. 
Figure 6.7 Table with the comparison between different localization alternatives 
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The short times specified for Catalyst mainly specifies the estimated time that is required for creating parse 

scripts. If any commercial tool is used in the solution it is reasonable that if 3-5 days of implementation service 

is bought together with a commercial tool, Configuras implementation time can be reduced by 2-3 weeks 

depending on the solution. 

There is a lot more differences between the different solutions than is shown in the table above. The simple 

custom-made tool does not have as advanced language tools as the other variants, except for the spell checker 

that has a potential to be equally advanced. The custom-made tool that is combined with Catalyst uses the 

advanced features of Catalyst in the background where they exist. It will require less time to add other 

functions not listed above that exist in Catalyst in this variant compared to develop own tools for the simple 

variant. The last variant has got a lot more functions that are ready to use than those listed. 

None of the solutions does completely fulfill the present full set of requirements but it might be possible with 

the commercial variants. To clarify this further investigations have to be made and maybe some structural 

changes have to be applied. 

The times for getting the different ways of showing the context to work specifies the estimated time for being 

able to only show the context. The estimated time for showing context in CET Designer® does not include time 

for automatically creating content in CET Designer® that the context might depend on. In the present solution 

for CET Designer® only text resources is localizable and it is not a demand that it should be possible to localize 

the context in CET Designer®. By this reason the time that is required to make it possible to localize the context 

is not included in any of the compared solutions.  

The demand that the translations are to be as correct as possible is quite vague and therefore hard to measure 

at this state. Nevertheless it is reasonable to believe that the translations will be of higher quality with more 

advanced tools available to the translators. One of those tools is the translation memories. Another is the 

possibility to check the consistency between different translated strings both when it comes to similarity and 

terminology. 

The usability of the functionality related to the custom-made translation memory differs from the commercial 

developed variant. This depends greatly on how the alignment tool works. The custom-made alignment tool 

will only make simple alignments between source text and target text. A more useful alignment is when a 

source sentence is aligned with a target sentence [18]. The commercial alignment tools can work on a level 

that is more detailed than complete strings. 

There are a lot of aspects to take into account when evaluating a system and the number of aspects is growing 

as the work with refining the evaluation goes on [19]. To objectively quantify the overall quality of the 

different solutions is therefore too complex to do within this work. 

6.3.4.2 Cost 

There are a lot of different aspects that are to be taken into account when calculating the short term costs, 

long term costs and the potential savings with different alternatives. The time before each solution can be 

taken into use differs and can be related to the implementation time. 

 

Custom-made 
simple 

Custom-made 
+ Catalyst 

Catalyst 

Investment in time (days) 165 93 18 

Investment license fees (€)  6 500 6 500 

Annual maintenance (days) 13 5 3 
Figure 6.8 Comparison of important aspects 
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The estimated time for maintaining the different solutions have been discussed with Emil Carlsson and is 

mainly based on estimated times for maintaining existing software at Configura. 

To make it easier to compare those alternatives a cost of 50 €/h is applied in the table below. The cost of 

50 €/h is an internal cost used at Configura for estimation purposes of some projects of this kind. 

 

Custom-made 
simple 

Custom-made 
+ Catalyst Catalyst 

Implementation time € 66 000 € 37 200 € 7 200 

Investment license fees 
 

€ 6 500 € 6 500 

Annual maintenance € 5 200 € 2 000 € 1 200 

Total cost after three years € 81 600 € 49 700 € 17 300 
Figure 6.9 Economical comparison of important aspects 

Other aspects of interest than those mentioned in the tables above are the life time of different solutions, 

translation time and translation costs. The licenses for the commercial alternatives are not time limited so it is 

a matter of later opinion when the selected solution is out of date and needs to be renewed. 

At first sight it might look strange that the simplest tool, when it comes to linguistic functions, is more 

expensive to develop than the license fee for an advanced tool. But this is an expected result of this 

comparison due to the fact that it requires big economical resources to develop an advanced translation tool 

that also contains automated functionalities to a large extent [20]. 

When it comes to the required time for translations and appurtenant costs it is hard to predict and quantify 

the future annual savings with each solution. Nevertheless it is known that if the translation units to a large 

extent is recurrent or repeated already simple tools is of good use [21]. 

6.3.5 Recommendation 

When summarizing the arguments listed above and taking the results of the comparison into account it is 

absolutely recommendable to try and use some professional localization tool in some form if the needs and 

requirements are anything more than very simple. The best solution in each case depends on a lot of factors 

and a single solution is not the most suitable for all needs. There is one thing though that could be said in 

general and that is if a commercial tool can fulfill the requirements out of the box it is definitely initially 

cheaper than implementing an own tool and using a commercial tool in the background of it. 

In Configuras case the demand that the contexts of edited stings are to be shown in CET Designer® appears to 

be quite expensive compared to the somewhat doubtful profit of it. The recommendation to Configura is 

therefore to reconsider this demand and to select a professional localization tool that is customized for the 

needs of CET Designer®. 

6.4 Released application 
The programming language that is used might have a built in support that can be used for the resources to 

fulfill a lot of the general demands. Preferably this support is used if it exists and suits the needs, besides any 

existing support functions some necessary functions have to be implemented like preferably a GUI for 

changing preferred language. 

Another requirement is the possibility for end users to create their own language profiles. It is not found 

necessary to evaluate different solutions of this functionality. A GUI for this functionality could look something 

like the following sample. 
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Figure 6.10 Language editor for end users 

With this GUI it will be possible for the end user to create several own language profiles. If a relational 

database is used those language profiles can easily be stored the same way as the other language resources. 

This is solvable with other storage solutions as well but those alternatives are not fully treated in this report. A 

small discussion about it is found in chapter 6.1.4. 

For Configura there is a demand that the end user should be able to request changes of translations. This is 

one of several ways that might help to increase the quality of written language resources. 

Validation of the translations is one important step for ensuring the quality of translations. The best way of 

making validations of spoken language resources is to perform validations in several steps during the 

translation process. This includes using external post-production validation that is performed independently of 

the ordinary translators. [22] To use external post-production validation for the written language resources of 

an application have the potential to catch improvements noticed by the end users. A concrete way of 

retrieving this information from the applications end users is if they are able to suggest changes of different 

text strings in the runtime environment of the application. This could probably be solved quite easily in most 

cases. This function is not affected by the other solutions previously mentioned in this chapter even though 

the management of the suggestions might differ for collected suggestions. 

For CET Designer® the GUI for this could be a developed variant of the “View source”-menu used in the 

development environment. 
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Figure 6.11 Simplified GUI for suggesting a new translation 

This dialog could be used for all languages including the default language if desired. The transmitting of 

suggestions to Configura is preferably solved by extending the functionality of the present system for crash 

reports. This is due to the fact that this system exists and the functionality is partly the same. At Configura 

there needs to be a simple management system for the suggestions. This management system can be fully 

automated in a way that the suggestions will end up in the localization tool which will reduce some 

administration time. One thing that should be considered is that it might come too many or unserious 

suggestions. If this happens or it is a big risk for it to happen it can be good if this function is not accessible to 

all users or if it is made possible to filter the suggestions in the management tool for suggestions. 
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7 Summary of suggested solutions for Configura 
Here follows a summary of the solutions that is found most suitable for CET Designer® in the presentation of 

possible solutions. After this summary the choices Configura made in the internal discussions [1] of possible 

solutions is presented. 

7.1 Suggested solutions 
When selecting a format for storage of resources the format should be able to manage a lot of different kinds 

of resources even if only a few of them are used to begin with. The resources package should be organized 

wisely to obtain a flexibility that is suitable for CET Designer®. A database ought to be used instead of files for 

storage of resources during development. If this database model is found to be too inconvenient during 

implementation resource files can be used instead. If resource files are used in any step single lingual files is to 

prefer. During runtime it is recommended to use the existing implementation of SQLite. To access the 

resources in the source code this syntax rs.getString(“resourceId”) where the “resourceId” is 

preferably a numeric value is found to be good. 

A decision has to be made whether it is of interest to investigate the full effect of changing to another editor in 

the development environment or adding the desired functionality to the present development environment. 

Reconsideration if the demand of showing content in CET Designer® is the most desired way of showing the 

context of resourced during localization has to be made. A professional localization tool that is customized for 

the needs of CET Designer® has to be selected. 

Adding the desired functionality in the runtime environment of CET Designer® for end users would increase 

the usability. The functionality of the crash report system should be extended to be able to collect suggestions 

of new translations to Configura while taking into account that too many suggestions or bad suggestions might 

be collected when giving access to this function and design the management system for that. 

7.2 Selected solutions 
Configura have selected solutions that correspond to the suggestions in most cases. However, there are some 

partial decisions and deviations from suggested solutions that are of interest to comment upon.  

Due to the fact that text resources presently is the only resource type that is used and that it most likely will be 

the most common resource type in the future a simplified syntax have been selected for those resources in the 

source code. Here follows samples of all varieties with sample resource ids inserted. 

$(3745); // The resource is in the same package. 

$(2131, cnt.toS); // There is one placeholder in the string. 

$(cm.core.1032); // Specifies which package that holds the resource. 

$3745; // Alternative syntax for resources without placeholders. 

This syntax will make the code more compact and make manual typing of calls to resource functions faster. On 

the other hand is it likely that most function calls to resource functions will be automatically inserted with the 

new support tools for the developers. Another aspect is that calls to other types of resource functions than 

those for text resources will have another syntax, but Configura is prepared to take the inconvenience of that 

to get shorter function calls for the most commonly used resource functions. 

Regarding the development environment it is currently not of interest to investigate other editors and 

therefore functions will be added to the present editor. 
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Configura has a deep tradition of creating their own tools as far as possible and therefore they have 

spontaneously decided to create their own localization tool where a spellchecker is the only tool that is 

imported. The advantages found with this alternative are that a full control over all functions in detail can be 

achieved and that no adjustments of the solution have to be done because of other companies’ license terms. 

This is a decision that is presently being reconsidered, which looks to be of benefit to the custom-made 

alternative with a professional localization tool integrated. This implies that the context will be shown in CET 

Designer®. 
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8 Summary and conclusions 
Firstly, requirements for the new resource system have to be set. During this step it is good to take into 

account what kind of resources and functionalities that might come in question in the future. This way 

unnecessary difficulties with taking new functions into use might be avoided. If there is an unawareness of the 

possibilities with different resource systems and functions that are available in different kinds of tools for 

working with resources this might be a difficult step. Like in the present case where the presented possibilities 

have resulted in new demands which, in its turn, has resulted in that new possible solution have been relevant 

to present and so on. 

When selecting a new resource system it is of interest to check if the programming language that is used has a 

built in support for resources. If that is the case it is a good idea to use this built in support as long as it fulfills 

the requirements. If it does not, it might be possible to extend the functionality and it might still save some 

time compared to developing the resource system from scratch. 

When selecting existing tools or planning to implement custom made tools for the development environment 

it is good to have in mind that well designed support functions make the developers more efficient and 

reduces the human factor errors related to the resources. One such function that has the potential to improve 

the consistency and quality of source resource texts is that suggestions of existing texts can be shown to the 

developer. 

If a database or resource files are to be used for the resources during development depends on the 

characteristics of the application and have to be decided from case to case. If resource files are to be used 

multilingual files should be avoided in most cases because all languages have to be distributed with 

multilingual files if a new language is added, instead of files that only contain the new language. It is also a 

good idea to select a standard format for the files. This way it will be easier to use different existing tools to 

operate on the resource files. 

How advanced the localization tool has got to be depends greatly on which level of linguistic support that is 

desired and if more than one translator should be able to work simultaneously on the same translation 

project. For an application with a fair amount of strings that are to be translated to more than a few languages 

it is likely that the demands on the localization tool will require a quite advanced tool to be fulfilled. To 

implement a custom-made localization tool that has some project management support and some linguistic 

support functions will quite fast be more expensive than the cost for an advanced commercial localization tool. 

Furthermore the translations will be less efficient with a custom-made tool which will save less money spent 

on translations. If some own functionality or an own user interface of the localization tool is desired an 

advanced commercial localization tool can most likely be used and save money anyway. This is at least the 

case for the localization tools looked at in this thesis. The reason for this is that those tools are highly 

adaptable to different ways of usage. 

By those reasons it is almost always best to use an advanced commercial localization tool if the application to 

localize requires more than a small amount of translation work and the requirements of the localization tool is 

fairly advanced. There might be some demands that cannot be fulfilled in combination with other demands or 

a specific solution which might force compromises and omitted requirements. 

In the released application the usage of a relational database for resources will offer a greater flexibility than 

simpler solutions but if it is needed or not fully depends on what operations that should be possible to 

perform on resources. One function that is not fully depending on the storage solution for resources during 
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runtime is the possibility for end users to submit suggestions of text changes. This is a function that has the 

potential to increase the quality of the written text resources in the application. 

8.1 Some suggestions for further research 
Resource systems have a lot of different parts that can work in different ways. By necessity all different 

possibilities have not been looked into in this thesis. Yet there are some areas found to be of special interest to 

investigate further. Here below three of them are presented. 

Resources can be stored and distributed in different ways. During the work with this thesis no good and fairly 

complete comparison between different alternatives has been found. A comparison that shows different file 

formats and database alternatives would have been interesting. Amongst other things this could include how 

the resources can be organized, distributed and the suitability for different solutions. Information about this 

has been found for single programming languages but then it is quite limited to what is built into the language. 

The built in functions in different programming languages regarding resource handling differ. The question is 

what functions are available in different languages and what functions could be useful to have for different 

applications. A comparison between the existing languages would provide an easier way of choosing the 

appropriate language for the application to be developed. This would also give the programmer information of 

what functions that might be useful to implement if it is not available in the chosen language.  

The editors used during development of software applications have different support functionality for 

resource handling. A requirement specification that points out all the main functions for management of 

resources an editor needs allows the programmer to select an editor and add missing functions. The 

requirement specification differs depending on the application to be developed. 
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A File samples from Configuras present solution 
Selections from different source code files in the present solution for CET Designer®. 

default.cm 

package cm.rs; 
 
/*************************************************************************** 
 * Defaults 
 ***************************************************************************/ 
 
/** 
 * Set default search order for resource languages. 
 */ 
public void setRsLangDefaults() { 
    resetRsPkgOrder(); 
    putNextRsLang("dutch", "english"); 
    putNextRsLang("french", "english"); 
    putNextRsLang("german", "english"); 
    putNextRsLang("spanish", "english"); 
    putNextRsLang("swedish", "english"); 
    putNextRsLang("finnish", "english"); 
    putNextRsLang("norwegian", "swedish"); 
    putNextRsLang("danish", "swedish"); 
} 
 
 
/** 
 * Set default search order for resource languages. 
 */ 
public void setRsPkgDefaults() { 
    resetRsPkgOrder(); 
    putNextRsPkg("cm.win", "cm.lang"); 
    putNextRsPkg("cm.core3D", "cm.win"); 
    putNextRsPkg("cm.core", "cm.core3D"); 
} 
 

userSettings.cm 
package cm.startup; 

 

/*********************************************************************** 
* Language 
***********************************************************************/ 
 
/** 
  * Automatic language boot. Only done one time since it will affect the current 
  * resource language and setting the current locale and stuff.  
  */ 
final public void autoLanguageBoot() { 
    static bool autoLanguageBootDone; 
    static str autoLanguageBootLang; 
    static str autoDistUnit; 
  
    if (autoLanguageBootDone) { 
        this.put("language", autoLanguageBootLang); 
        if (autoDistUnit) this.put("distUnit", autoDistUnit); 
    } else { 
        str lang; 
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        if (geoid g = getGeoid()) { 
     str s = g.iso2.toUpper; 
 
     if (s) { 
         switch (s) { 
           case "SE": lang = "swedish (sweden)"; 
           case "NO": lang = "norwegian"; 
           case "DE": lang = "german"; 
           case "FR": lang = "french"; // (maid) 
           case "ES": lang = "spanish"; 
           case "DK": lang = "danish"; 
           default: lang = "english (united states)"; 
         } 
     } else { 
         lang = "english (united states)"; 
     } 
 
     // Automatic inches in US only 
     if (s == "US") { 
         this.put("distUnit", "inches"); 
         autoDistUnit = "inches"; 
     } 
        } 
      
        if (!lang) lang = "english (united states)"; 
        this.put("language", lang); 
        autoLanguageBootDone = true; 
        autoLanguageBootLang = lang; 
    } 
} 
 
 
 /** 
   * Change language. 
   */ 
 final public void changeLanguage(str v) { 
    lcid id = getLocaleId(v, dumpOnError=false); 
 
    if (releaseMode) pln("UserSettings.changeLanguage : ", v); 
 
    if (!id) { 
        // If "norwegian (norway)" not found, try any beginning with "norwegian" ... 
        <str main, str suffix> = v.split(' '); 
        for (c in allLcids) if (c.language.beginsWith(main)) { id = c; break; } 
        if (id) ptrace('[', v, "] was replaced by [", id, ']'); 
    } 
 
    if (!id) { 
        ptrace("not a language : ", v); 
        ptrace("no replacement found"); 
        for (c in allLcids) pln("    ", c); 
        stackTrace(n=5); 
    } 
 
    if (id) setCurrentLocale(id); 
     callChangeLanguageHooks(v); 
} 
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B A “ready to use” sample of Passolo 
A somewhat different approach than what is used in chapter 6.3.4 is to make as little in-house work as 

possible to customize a localization tool. To exemplify this approach this sample shows more about the 

possibility to buy the customization services needed instead of making the customization in-house. 

This sample is built on information from Fodina Language Technology AB on the required time for them to 

customize Passolo 2009 to some specific needs. 

Here are the conditions for the customization. 

 xml-files are used as input 

 Single lingual xml-files are used as output 

 Context of resources that is localized is shown in CET Designer® 

 The text of source resources should be editable 

A bit simplified the input xml resource files contain information about the following. 

 Resource id 

 Resource text 

 Development language for the resource 

 Comment to the translator 

 Last amended by user identifier 

 Comment of latest change 

 Flagg for Read Only 

 List of the languages that translations are limited to 

The most of those conditions can be fulfilled but there is one limitation that might be solvable if the 

development team of Passolo is involved. If a source resource is changed only the resource text and the 

comment to the translator can be changed from Passolo. 

The limitation of languages to translate the resource text to seem to work according to the data model, but it 

has not been tested. 

To show the context in CET Designer® requires that CET Designer® can receive an asynchronous call e.g. SOAP. 

Fodina estimates the time required for them to make those requested customizations of Passolo to 2-3 days.



   
 

 

   

På svenska 

 

Detta dokument hålls tillgängligt på Internet – eller dess framtida ersättare – 

under en längre tid från publiceringsdatum under förutsättning att inga extra-

ordinära omständigheter uppstår. 

Tillgång till dokumentet innebär tillstånd för var och en att läsa, ladda ner, 

skriva ut enstaka kopior för enskilt bruk och att använda det oförändrat för 

ickekommersiell forskning och för undervisning. Överföring av upphovsrätten 

vid en senare tidpunkt kan inte upphäva detta tillstånd. All annan användning av 

dokumentet kräver upphovsmannens medgivande. För att garantera äktheten, 

säkerheten och tillgängligheten finns det lösningar av teknisk och administrativ 

art. 

Upphovsmannens ideella rätt innefattar rätt att bli nämnd som upphovsman i 

den omfattning som god sed kräver vid användning av dokumentet på ovan 

beskrivna sätt samt skydd mot att dokumentet ändras eller presenteras i sådan 

form eller i sådant sammanhang som är kränkande för upphovsmannens litterära 

eller konstnärliga anseende eller egenart. 

För ytterligare information om Linköping University Electronic Press se 

förlagets hemsida http://www.ep.liu.se/ 

 

 

In English 

 

The publishers will keep this document online on the Internet - or its possible 

replacement - for a considerable time from the date of publication barring 

exceptional circumstances. 

The online availability of the document implies a permanent permission for 

anyone to read, to download, to print out single copies for your own use and to 

use it unchanged for any non-commercial research and educational purpose. 

Subsequent transfers of copyright cannot revoke this permission. All other uses 

of the document are conditional on the consent of the copyright owner. The 

publisher has taken technical and administrative measures to assure authenticity, 

security and accessibility. 

According to intellectual property law the author has the right to be 

mentioned when his/her work is accessed as described above and to be protected 

against infringement. 

For additional information about the Linköping University Electronic Press 

and its procedures for publication and for assurance of document integrity, 

please refer to its WWW home page: http://www.ep.liu.se/ 
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