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Maintenance and sharing of the MLM 

● Long-term maintenance of a MLM based knowledge base requires 

significant changes over time.  

– 229 MLMs at the Columbia-Presbyterian Medical Center, maintained 

over 78 months 

– 5528 changes, changes in 

• Logical slot (38,7%) 

• Action slot (17,8%) 

• Queries (15,0%) 

• Data slot exclusive of queries (12.4%) [Jenders et al 1998] 

● An web MLM library, hosted at Columbia University, exists to 

facilitate the sharing of MLMs 

– However, a static list of MLMs 

– “This list could be expanded to include the ability for users to comment 

on or rate the MLMs, as well as to contribute their own MLMs to the 

repository.” [Wright et al 2008] 
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Goals 

● G1: to design and develop an interactive web 2.0 based 

collaboration platform for maintains and sharing of Arden syntax 

MLM.  

● G2: to create a MLM based knowledge repository in the context of 

smart home care. 
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Methods 

● Arden compiler 

– Open source Arden2ByteCode 

● Arden editor 

– Open source EditArea 

● interactive Web 2.0 platform 

– AJAX technique 

● Data base 

– MySQL 

● Literature review as knowledge source 

– To acquire the rules used in the knowledge base in the context of smart 

home care 
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The collaboration platform: MLM Online 

● System architecture 

● Client Server 
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The collaboration platform: MLM Online 

● Implementation of the server side 

– Compile and execute MLM 

• When the server receives the request of compiling a MLM, it calls the compiler 

to check the MLM’s syntax and then compile it into JBC if it’s correct. 

– Design of database 

• The database contains 8 tables: mlm, mlm_content, institution, 

knowledge_base, user, comment, history and message. 

– Permission control of users 

• Roles: MLM owner, MLM manager, MLM commenter, MLM viewer and 

anonymous user 

– Tracking of the user’s operation 

• Operations such as adding or modifying MLM, login information are stored in 

the database 
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The collaboration platform: MLM Online 

● Implementation of the client side 

– Creating and editing MLM 

– Comment and searching MLM 

– Authoring according to KB or instituition 

– Interface for compiling and running MLM 

– Communication between users 

– Management module 
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Web page 
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Web page 
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Web 2.0 based MLM Online platform 

● Previous works on the development of MLM is in a way like program 

implementation, an IDE (Integrated Development Environment) is 

needed for the development and test 

● It’s difficult for the potential users of the MLM in different institutions 

to collaboratively participate in the development process 

 

● The proposed web 2.0 based on-line platform can be seen as a 

collaborative development environment 

● Every potential user can join the development process, and also 

easily comment, edit, compile and  reuse the MLM in their local 

setting 

● In the MLM Online platform, the comments and the interactions 

between users can enrich the MLM 
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MLM based knowledge repository 

● Construction of a knowledge base using MLM Online 

● IEEE Xplore database on July 14, 2011. The search term “home 

rule” was used. 
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Smart home care rule 
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Smart home care rule 
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Example: 

 maintenance: 

     …   

 library: 

     …   

 knowledge:  

     type: data-driven;; 

     data: (SomeOneInBed, LightIsTurnedOff) := argument;; 

     evoke: ;; 

     logic: 

         if SomeOneInBed and LightIsTurnedOff 

         then 

             CloseBlinds := True; 

         else 

                            CloseBlinds := False; 

         endif; 

         conclude true;   ;; 

     action: 

         return CloseBlinds;   ;; 

 end: 
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The platform in use 

● 88 MLM were created with the MLM Online platform and executed 

without errors 

● Test focuses on the correct technical function of the platform 

● The amount of the users is very small (only four users) 

● Interactions between users work, but the large-scale interaction 

effect which shares the MLM, makes the MLM richer by the 

comment and eventually optimize the MLM has not been shown  

● Due to the difficulty of the development of the platform, the 

maintains of the server and the management of the potential users, 

we currently host the platform on a server located in a local area 

network 
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Limitations 

● Syntax highlighting 

 

● Data type of input parameter 

 

● Version control (not implemented yet) 
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Conclusion 

 

● Arden Syntax is a HL7 standard language for decision support, and 

Arden2ByteCode is a newly developed open source compiler. 

● We developed an interactive web 2.0 based collaboration platform 

(MLM Online) for Arden Syntax MLM. 

● MLM Online can facilitate MLM creation, sharing and execution.  

● A MLM based knowledge repository in the context of smart home 

care was created. 

 

● The functions of the platform can still be improved. 

● And the platform has to be evaluated by multiple users and their 

large-scale interactions.  
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