PATTERN
NAME
Lingua Franca
ALIASES

A list of aliases for this pattern are as follows:

· Shared Intermediate Language (IL)

· Universal Business Language
· Common Language
CONTEXT
Lingua Franca denotes an intermediate language or system via which two or more parties that do not use or understand the same language can communicate.  This pattern does not aim to create a new intermediate language but rather to illustrate the usage of an intermediate language or Lingua France in different types of contexts.
This pattern is used in situations in which information needs to be exchanged amongst parties that do not currently communicate by some type of intermediate language.  Its application to two distinctly different domains – commerce in the early middle ages and compiler/interpreter technology – is given throughout this document.  It is undoubtedly more work for any single individual or system to communicate using an intermediate language like Lingua Franca.  However, less work is required when the effort of using an intermediate language is averaged over all of the communications that one individual will do in a lifetime or over all of the work that must be done for all transactions done by an entire industry.
Situations in which this pattern would NOT apply:
· Linguistic Domain: The individuals can understand each other’s spoken, written or signed word. Example: this pattern would not apply in situations in which two or more individuals can both speak a language such as French, can communicate via sign language or are proficient in writing a language such as English but not proficient in  speaking it.
· Computer Domain: 
· Two or more businesses exchange documents and do not use their own local forms of the N different types of documents.  In this scenario, the businesses use some “standard” type of format for the documents they exchange.
· Situations in which the application programs are written in the same programming language and run on the same operating system on the same type of hardware platform. 
· Other scenarios for computer based systems scenario where Lingua Franca would NOT be used: situations in which the exchange of data/information in an understandable format is not done. For example: computer based systems that only do mathematical calculations.
Setting for the problem:

· Linguistic Domain: Two or more individuals communicate by different languages and need to communicate but neither can understand the other person’s language.  Thus, they need some type of intermediate language or method by which to communicate.

· Computing Domain: 

· In document processing/exchange domain: a total of N different businesses have their own local forms of M types of documents. Thus these N businesses must produce NM output types.  If these N businesses need to send these M types of documents to K other businesses, then a total of KNM different documents must be produced.  Each of the K receiving businesses means that there will be KNM input translation possibilities for a total of 2NMK translations are required.

· Application programs can be written in a variety of programming languages that must compiled or interpreted into assembly level machine code specific to the hardware platform that the program will be run on.  Thus, one program must be compiled or interpreted a total of N times for each of the N different assembly languages that execute on the M different hardware platforms. 
Target user:
· Linguistic Domain: Any two people that want to exchange information i.e. want to communicate with each other and the two individuals speak different languages.
· Computing Domain:
·  Any businesses who need to exchange documents or messages where each business has its own local form of a document.
· Any business in which the application programming domain consists of application programs written in different programming languages executing on dissimilar operating systems on a number of different  hardware platforms.
Fixed Constraints that can’t be changed:
· Linguistic domain: The individuals communicate using different written, spoken or signed languages, cannot learn each other’s language quickly and need to communicate with each other for some vital reason such as commerce. 

· Computing Domain:
· Businesses exchanging documents have their own “local” format for each of the N types of document they exchange and need to retain their own “local” format for business reasons.
· Businesses who cannot change their application programming software, operating systems or hardware platforms to one “common” language, operating system and hardware platform.
FORCES 
Why the problem is NOT trivial
Linguistic Domain:
· In the linguistic domain, two individuals who need to communicate and who cannot communicate using  each other’s language poses a real and immediate impediment to both parties. If they need to communicate for purposes of trade, for example, then obviously no trading will be occur unless they can somehow converse with one another.

Computing Domain: 

· In document processing/exchange domain, the problem is non trivial as a large number of translations must be done.  For example: assume that a  total of N different businesses have their own local forms of M types of documents. Thus these N businesses must produce NM output types.  If these N businesses need to send these M types of documents to K other businesses, then a total of KNM different documents must be produced.  Each of the K receiving businesses means that there will be KNM input translation possibilities for a total of 2NMK translations.
· In the situation where a business is writing application programs those programs can be written in a variety of programming languages.  Each language then must be compiled or interpreted into assembly level machine code specific to the hardware platform that the program will be run on.  Thus, one program must be compiled or interpreted a total of N times for each of the N different assembly languages that execute on the M different hardware platforms. This also means application programs are not  “portable” from one operating system/hardware platform to another.
Constraints over which you have some control:
Linguistic Domain: 

· individuals are capable of doing something when need dictates it.  In other words, when financial survival or survival itself dictates that they need to be able to communicate people are capable of inventing some way of communicating.  Example: In the Star Trek episode entitled “ Darmok “,  Captain Picard and the alien who communicated via metaphors were able to come to a linguistic understanding of one another as their battle against another alien predator depended on it.

Computing Domain:

· the originating system and the format of the document or message that it transmits

· the destination system and the format of the document or message that it accepts

· when and how the document or message is sent

· size of the document or message sent
Why obvious solutions aren’t sufficient:
Linguistic Domain:

· There are two possible solutions in the linguistic domain. First, everyone could agree and then use a formal standard language which all parties know. The second solution is each individual to learn the other’s language.  This will take some time unless the individual’s are linguistically talented.  
Computing Domain:
· All parties could agree to use some form of standard document for each type of document to be exchanged.  The problem with this scenario is that all senders and receivers will need to rewrite their business processes and software.  This change will require a significant amount of effort.  

In the current business domain, document exchange is increasingly being done via the Internet.  Internet technologies such as XML (Extensible Markup Language) provide a common mechanism for document interchange.   XML provides both metadata and information content.  XML Schemas are used to define localized metadata – each XML Schema will be different for different documents. A variety of approaches have been used for the “transformation” of one XML formatted document to another XML formatted document. However, these methods are either “custom” tailored to the domain for which they have been designed , require significant user intervention to fully operate, or can only operate on  specific software or hardware. These approaches include the following:

· Syntax-directed approach [5] where the user defines the matching between elements containing the text of a document.

· Using the Web Ontology Language, OWL, as an abstract modeling layer. This approach consists of mapping of local XML schema to a global OWL (Web Ontology Language) ontology and local XML data model mapped to OWL data model. [6]
· Set of schema transformation operations that establish semantic relationships between two XML documents. An algorithm is used to discover the most efficient sequence of operations based on a costing model. [8].
· XML-specific algorithms for transforming and integrating XML data specifically using RDF(Resource Description Framework) ontologies as a “semantic bridge”. The XML data sources are mapped to corresponding schema in RDF and this mapping generates schema transformation/integration rules. This rule generation is implemented in the context of the AutoMed data integration system.  These rules are then used to transform an XML data source into a target format or to integrate a set of heterogeneous XML data sources into a common format. [10].
· AutoMed, a Both-As-View (BAV) data integration system, in which the local schema of each data source is mapped to a global schema of the common interface. [1]

· “XML Wrapping” of data using the XML wrapper description language, XW, (written in Java) that translates data to a “generic” XML format. XW does not do conversion of complete documents like XSLT but rather converts data to XML XW was used to automate processing of medical messages and mass printing material  to XML documents. [4]
· Automatic  XML Schema Mapper (AXSM)is  a prototype semi-automated system that identifies as many rules as possible that are needed to map between two XML schemas.[Semi-automatic Discovery of mapping rules to match XML schemas]
· In the application programming domain, an obvious solution would be to write all application programs using one programming language. This may or may not be practical as some programming language are designed for specific types of usage.  For example: the Snowball programming language is a small string-handling language which uses the concept of string patterns delivering signals that are used to control the flow of the program. 
PROBLEM
The problem domain can be examined from a variety of different contexts including the linguistic and computing domains.

The overall problem that is discussed is the same type of problem regardless of its context. 
Linguistic Domain:

· Two individuals need to communicate for some reason or another.  In the case of the ancient language, Lingua Franca, individuals who spoke different languages needed to communicate for purposes of commerce i.e. in order to do business with one another.  In the case of Lingua Franca, the individuals did not speak each other’s language so they “invented” a “pidgin” English type language and used this language when they needed to communicate for purposes of commerce.
Computing Domain:

· In this scenario, many programming languages may be run on many different types of operating systems on many different types of hardware platforms.  Each programming language has its own compiler or interpreter which produces assembly language code. The compiler or interpreter may differ from operating system to operating system.   For example: the compiler that runs on an IBM AIX operating system may differ from the compiler that runs on an Microsoft Windows XP.  In addition, the assembly language code produced by each compiler is different for different hardware platforms. In other words, the assembly code that runs on the Intel based processor is not the same as the assembly code that runs on a MIPS processor.  
· There are a variety of approaches that have been proposed for the “mapping” of one XML Schema to yet another XML Schema.  These approaches range from syntactic based on the syntactic mapping of  elements in the XML Schema to the mapping of the elements of both XML Schemas to a “common” data format to the usage of a custom developed  wrapper type XML language that translates data to a “generic” XML format.  Overall, there is no “generic” language or vehicle that exists that can be easily applied regardless of the XML Schema domain that automates the transformation of XML e-business documents.
SOLUTION 
Similar to the problem domain the solution can be examined from a variety of different contexts including the linguistic and computing domains.   It is undoubtedly more work for any single individual or system to communicate using an intermediate language like Lingua Franca.  However, less work is required when the effort of using an intermediate language is averaged over all of the communications that one individual will do in a lifetime or over all of the work that must be done for all transactions done by an entire industry.  The overall solution that is discussed is the same type of solution regardless of its context. 

Linguistic Domain

· In the language environment the solution is for both individuals to learn or invent an intermediate shared language.  A classic example of this is the language invented during the Middle Ages called Lingua Franca.  Lingua Franca was a simple language based on known languages that was originally developed for commerce purposes.
Computing Domain

· Develop a “generic” approach that will work regardless of the content of the XML document that will provide for the transformation of XML schemas.  The architecture should reduce the current costly approach of producing MxN translation schemas as a result of mapping M source documents to N target documents
· Develop a compiler or interpreter that can run on a variety of operating system platforms.  Have this compiler produce lower level code that can run on a variety of hardware platforms.  A classic example of the implementation of this solution is the development of P code in the mid 1980s and the Java intermediate language called “byte code” that can run on a variety of hardware platforms.
RELATED PATTERNS
· Mediator
· Facade
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