TELOS conceptual specification: architecture and use

(a proposition)- 

- Version 2 (to be analyzed, corrected and refined

Summary

0 The problem: main system features (vision and orientation)
1 The solution: TELOS conceptual architecture

2 Level I use: Resource management services for emergent activities’ support

3 Level II use : Resource aggregation services for learning and knowledge management applications (LKMA)

4 Level III use : Composition and use of learning and knowledge management systems (LKMS)

5 Existent use cases

6 Necessary ant integration (T6) use cases

7 TELOS development plan

Notes:
1 This proposition results from my analysis of the TELOS conceptual architecture problem. It is based on:
-  my persistent research on the modeling and organization of (tele)learning systems

-  the study of the related experience in LICEF projects (MOT, Explora, MISA, Adisa, Edusource etc.)

 - the observation (or the formulation) of the  LORNET objectives

-  the analyze of the propositions and observations made by the other LORNET teams

-  my experience in the GEFO definition and developing (a prototype for the TELOS function manger, an example of resource management by task oriented aggregation) 

The purpose of this document is to stimulate the coagulation of a coherent LORNET conceptual architecture. It is not a group validated or assumed text, but only a bootstrap proposition. 

I had not the time to refine the text (not even the poor English !). I also had not the time to compose a quality presentation (graphic, clear explanations etc). I have considered more important to stimulate now the conceptual integration process. 

If desired, I can construct more elaborated documents or sustain LORIT presentations. But I think that any continuation should follow a general debate.

Ioan Rosca, Montreal, 25 June
1 Main system features (see vision document)
1    Interchangeability and Interoperability of System-level Components
2    Management of a Network of Information Resources Repositories
3    Management of a Network of Metadata Repositories
4    Multi-actor Function Modeling
5    Multi-actor Function Navigation Interfaces
6    Role-based Environments Construction and Maintenance
7    Modeling Individual Users and Groups 

8    Collaboration support
9    Assistance Editor
10  Network Search for Information Resources
11  Encapsulation, Control and Launching of Information Resources
12  Pedagogical Repurposing of Information Resources
13  Competency and Instructional Plan Edition 
14  Distributed User Modeling
15 Autonomous and Adaptive Learning Objects 

16  Ontology and Knowledge Model Editor 

17  Knowledge Indexing from Text-based Resources
18  Knowledge Indexing of Static and Dynamic Image and Audio Resources

19  Knowledge Discovery from Multimedia
20  Semantic Navigation in Information resources 

21  Collaborative Annotation and Navigation 

22  Adaptation to Technical Constraints 

23  Design and Rendering of Advanced Multimedia Objects

24  Network Quality of Service
25  Intellectual Property Protection

26  Usable 3D Navigation for LORs 

Notes:

1 The intention to solve these features in a coherent system creates a very complex problem. It is obvious that some compromises must be done in order to obtain a manageable project. The geographical distribution of the research teams, the necessity to integrate various technologies and to coordinate various research agendas add to the provocation. 

The solution proposed here corresponds to the principles announced in the Vision and Orientation document: study and design progressively appropriate physiologies on functional and flexible prototypes, instead of  trying to develop a mature product.  

1 TELOS conceptual architecture
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Notes:

1 There are three levels of TELOS use: 
Level I: Resource management services for emergent activities’ support 

Level II: Resource aggregation services (composition and use of aggregates)

Level III Composition of TELOS X systems (for use in levels I and II)

2 A level I session is useful in the case of emergent activities chains (not prepared by aggregates). The participants act directly on the resources, choosing the ones corresponding to the evolving context 

3 They are using the services of a “manipulator” to retrieve and to control (interface) every appropriate resource.

4 These resources (persons and objects) are described in some LORNET or external metadata “repositories”, wich may contain only a pointer (linked resources) or the actual (embedded) resources.

5 The coherent resources characterization (indexing) supposes the existence of a common semantic referential. Application, technical or administrative referential (ontology, etc) are useful in order to sustain complex retrieval services.

6 The use of every resource may be audited as post-factum descriptions of the activities chain (a possible inspiring source for a new function).

7 A level II session suppose that the resource management is done with the help of a prepared “aggregate” ( “function”, “collection”, “system”, “composition” etc.) that integrates the resources useful for a given application.   

8 The aggregate preparing an application must be composed before any utilization

9 Then, it may be used one of several times (for similar activities chains: application instances). 

10 The “function editor” is a workflow- oriented resources aggregator; it allows the explicit representation of the activity graph and the declaration of the resources necessary for every activity

11 The resources binding (concretization) may consist of embedding or linking some person or object- managed by a LORNET or an external repository. Some execution flexibility may be obtained by postponing the binding to the instance parameterization or the instance use phase. 

12 After the finishing of the edition phase, the obtained function may be considered as an aggregated resource.

13 As such, it may by deposed and indexed in a LORNET repository. 

14 The “function explorer” can interpret (for every instantiation= function use) the edited workflow, in a sense that depends of the function structure complexity  (informing layer, declaring layer, manipulating layer, coordinating layer, matching layer- see T2 use cases). It ensures the aggregate physiology. 

15 The must important explorer role is to facilitate the use of the aggregated resources; some manipulation services as in level I) may be also be used by the function interpreter 

16 The “collection” is the less tied form of aggregation: a resources global set with some management facilities. It may be structurally similar to a LORNET repositories,  but it is dedicated to an application. 

17  The collection editor allows the definition and the population of a new collection, and the editing of the access rules. 

18  The collection explorer facilitate any activity based on the member resources and respecting the access rules

19  The “project” is a complex construction, possibly a combination of collections and functions tied by relationships.      

20  The project editor allows the definition of a project structure and of the project parts. 

21  The project explorer manage the access to the project parts, executes the necessary propagations and control the data operations

22  The “fusion” consist of a direct combination of some resources (the “LEGO” principle) in a unitary entity; it requires a “component” character his constituents (prepared coupling interfaces)   

23  TELOS may use some external fusion editors or have his own specialized authoring tools. 

24 A fusion explorer may be a add-on to the resources controller, his goal being to give access to the aggregate components

25 An aggregate is already a resource management support tool, which may be equipped with internal assistance. It is also possible to define an external (epiphyte) assistance layer- if the aggregation structure can be interpreted by a generic assistance editor.

26 When an aggregated resource is manipulated by means of an explorer, the generic assistant is announced and may react according to the edited assistance rules

27 A combination of TELOS modules used at I and II levels for supporting a class of emergent or prepared applications form a TELOS -LMS (learning management system) 

28 Working with TELOS at level III suppose the construction of an TELOS-LMS appropriate for a specific context. It means:

- the composition of the semantic referential 

- the organization (and population) of indexed resources repositories

- the selection,  the parameterization and the connection of the appropriate LMS modules (editors, explorers, manipulators etc)

29 This is done with a TELOS system composer. Depending of the principles of the LMS composition (fusion, collection, function, project etc.) some aggregate editor modules (present also in the core library) can be used (recursively) as system (core) editors. In this case, the corresponding “LMS executors” may sustain (as an operation system) the functioning of the composed LMS.

30 The TELOS composer use a TELOS core library as a component source for his LMS aggregations. It may be partially organized as a “(services) bus architecture”, the components being aggregated by linkage (not embedded) and offering their services from their initial location.     

31 Thus, it is possible to have the same (or slightly different) module as a component of the core library (C1), as a part of the central TELOS composer (C2), as a part a fabricated LMS (C3) or even as a member of a TELOS resources repository (C4). 


2 Level I use: Resource management services for emergent activities’ support
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Notes:

1 The TELOS first level suppose the autonomy of every resource based activity: no task dedicated aggregation is provided for the operations management.  The users search the resources useful to every task, with the help of more or less complex set of retrieval tools.
2 The search of an object operates on one or several LORNET object descriptors repositories. The metadata referring to an object should contain a field pointing to the actual resource (placed in a LORNET object archive, in an external archive, in a functioning context or even in an inaccessible state).

3 It is possible that the user obtain a copy of the object , incorporated in his local context.  Sometimes he can obtain at distance the services of the functioning original object, using an incorporated local "interface”. 

4 Usually the retriever delivers only an object pointer, found in the descriptors repository; the resource controller may “interpret the pointer” offering the corresponding object, or a service interface. It may can not “solve” the pointer (non-digital formats, insufficient access rights, technical incompatibilities etc.)       

5 The retrieval can also discover pointers in external descriptors database, if they are “TELOS compatible” (appropriate searching translators exist). 

6 These external pointers may direct to an external object archive, but also to a LORNET object archive.

7 The user may search a resource-person, signaled in a LORNET person descriptor repository, member of a LORNET project team or external to any LORNET management context.

8 He obtains a pointer that facilitates the contact with the resource person. It may be only an address, or a contact interface (agent) 

9 External person descriptor repositories are searchable if they are compatible (appropriate searching translators exist). They may point to persons placed in external contexts but also members of some LORNET teams

10 A resource is a retrieval candidate if it is pertinent to the intended use. This “match service” supposes that the user formulates his request in the same terms that those used for the semantic indexing of the information resources. The TELOS “application reference”, offer a base for this process.

11 Some of the resources descriptor fields may describe the conditions necessary to obtain the service of a resource. The “technical match” is possible if this description uses the same “technical referential” used for the formulation of the technical criteria part of the searching statement.

12 The “administrative match” is based on a “administrative conditions reference” used by the resources descriptors and by the administrative part of the request statement. It may sustain the access policy.

13 It is possible that an external repository use different application, technical or administrative references. In this case appropriate translations should be prepared. 

14 The “resource controller” has the responsibility to facilitate the manipulation of the embedded or linked resources (objects or persons) proposed by the retriever. It may “interpret” the pointers (access the real resource), adapt an object for a manipulation in the user context, act as a manipulation interface or filter the access. In the case of a person-resource the controller may facilitate the communication. It may use the technical and administrative information retrieved from the description repertory.

15 The user may annotate the resource use (make observations and propositions) 

16 The controller can also have some capture facilities and produce simple reports (trails) or complex representations about a operation or a chain of operations (a generated function -see use case 2.7)

17 The manual and automatic reactions form a feedback that can be used lately to modify some resources, to refine some resource descriptions or even to pilot the evolution of a semantic referential

18 Sometimes, the activity (manipulation, annotations) may also be monitored, real-time, by an external observer

19 The observer may have offer some support to the active user. 

20 Some support tools may be used by the resource searcher or manipulator. This tool-based help may be oriented by the feedback and combined with the human support. 

21 We can then consider that the main layers of a level I TELOS use are: 

- the activities layer (the operations on the resources), 

- the management layer (the retrieving and manipulating tools) 

- the repositories layer (the descriptions databases; the actual resources archive) 

- the reference layer (reference for resource indexation and retrieval formulation)

- the assistance layer (human and instrument support, based on manual and automatic feedback)   

3 Level II use : Resource aggregation services for learning and knowledge management applications (LKMA)
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Notes:

1 The second level of TELOS use suppose that the resources necessary to an application are integrated by aggregates. 
2 These aggregates are composed in a design phase.  
3 The first step is the aggregate (collection, fusion, function, project) definition: abstract resources are declared

4 Then, the abstract defined aggregate may be populated with concrete resources, after a finding operation (see level 1) and a binding (connecting) operation. The concretization may be postponed for other phases (instantiation of an aggregate application, execution with real-time binding) 

5 The aggregate (collection, fusion, project, function) may be composed by embedded objects or interfaces or by pointers to objects and persons.    

6 When a session edition is finished, the “open aggregate” may be put in a “edition database”- for future modifications. When the edition process is closed, the aggregate is “compiled” and published as an aggregated resource.  The aggregate descriptors use the TELOS semantic referential.

7 All these operations are realized with specialized edition management tools called “aggregate editors”: the collection editor, the fusion editor, the project editor and the function editor.  

8 It is also possible that same auxiliary generic assistance tools be provided, to support externally the edition process.

9 A meta-function is a sophisticated form (workflow oriented) of edition support; it may be used only to guide the edition process or to control some editor modules.   

10 The meta-function is composed (as any function type aggregate) in a previous phase, and published in a meta-function repository. 

11 The meta-captors that equip the editors may monitor the edition process, produce traces and generate meta-functions- usable for edition support.  

12 External observers (of the edition or of the traces) may offer real-time edition assistance

13 An aggregate may be tested in the edition phase; this process is like an aggregate execution

14 The utilization of an aggregate begin with his retrieval from the aggregate repositories; as for other retrieved resources, the user may obtain the actual aggregate or only an interface to the aggregate, kept in his working context. 

15 The resource management services (guiding, operation interception or declaration, coordination, matching, etc) are obtained when the retrieved aggregate is used. 

16 The aggregate “interpretation” is managed with the aggregate executors, a specialization of the resource controller for the case of an aggregated resource. They may support the management of a collection, fusion, project or function. The aggregate services may be obtained at distance using the retrieved aggregate interface. 

17 The must important role of the aggregate executor is to intermediate the use of its connected resources.  The manipulation of every accessed resource (embedded objects, sub-aggregates, interfaces, pointers to objects and persons) may use the services of the resource controller (see level 1).

18 A pointer may direct the controller to the actual resources (objects or persons) placed in TELOS and external resource or aggregate repositories (see level 1).

19 This is possible because the source aggregates (found by the retriever) contain pointers to the resources (embedded in the aggregate, placed in TELOS or external repositories)  
20 It is possible that some aggregate executions allow the real-time concretization of some resources, the finding and the binding operations being executed by human participants or by matching agents

21 The users may annotate their observations about the execution

22 The executors (using also the controller) may capture some execution events, produce logs and generate workflows 
23 The immediate feedback (annotations and captures) may be used for the auxiliary (not prepared in the aggregate) execution support, provided by some human assistants or some auxiliary helper modules. 
24 A larger-scope feed-back can produce the modification of the aggregates (resuming the edition phase) 

25 The same aggregate can be used in a set of execution instances

4 Level III use: composition and use of learning and knowledge management systems (LKMS)
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Notes:

1 A rigid TELOS system could work only at the first two levels. But a TELOS implementation context will require a variation of the obtainable behavior. Some aggregate editors (or other management tools) may be not necessary or may be necessary in a simplified form. Usually, this “system adaptation” is obtained by the engineers that have constructed the system, working with standard programming tools, doing a “re- engineering”. But TELOS situation is special: as a resource aggregation set of tools , it can be used (at the third level) for the authoring of some TELOS sub-systems (called “learning and knowledge management systems”- LKMS) , seen as TELOS system aggregations. 
2 Every LKMS is prepared in a edition phase, analogous to a aggregate edition (see level 2)

3 The composition begins with the definition of the aggregation structure: a collection, a fusion, a project, a function or a recursive application of these aggregation principles (for example an LKMS it may be a fusion of some core components, a collection of components, a collection of some system functions, a project structure combining collections functions and fusions etc.)

4 The LKMS composition is based on LKMS editors (normally a specialization of the aggregate editors): system fusion editor, system collection editor, system project editor, and system function editor

5 The user finds (selects) every resource (to be added to the system aggregate) from a “TELOS components” library. 

6 These core resources may be connected in the LKMS core; they may also be copied in the LKMS resource repository, if they should be available to the aggregate designers (we can also consider the composed LKMS repository as a collection aggregate).  The edition of the LKMS referential (if it is not a copy to the TELOS core referential) may be considered as a form of “semantic aggregation”.  

7 The edited LKMS may be added to the core LKMS library (published for later retrieval)

8 The captures, annotations and external observation of the LKMS engineering process may sustain the composition support, based on human assistance, system tools and system meta-functions

9 An administrator can extract an LKMS from the LKMS library and install (adapt to the utilization context) the main the LKMS layers: management tools core, resources repositories, semantic referential.

10 The installed components may be autonomous copies of their source or only pointers to the TELOS core system. In this second case, the LKMS is not autonomous; some execution services may be delivered at distance by TELOS core executors and by TELOS core component controller.   

11 Once an LKMSx installed, a set of learning or Knowledge management applications (LKMAx) can be launched by an administrator and realized by the participants. They may consist in level 1 sessions (emergent executions) or in aggregate edition sessions, followed by sets of aggregate executions.  

5 Existent TELOS use cases

•T1
1.1 Recommend resources for student working on assignment 



1.2 Recommend resources for professor designing the course
•T2
2.1 Inspirational function exploration



2.2 Declarative function exploration



2.3 Manipulating function exploration



2.4 Coordinative function exploration



2.5 Matching function exploration



2.6 Manual function edition



2.7 Function edition by demonstration interception



2.8 Function edition by meta-function execution



2.9 Manual (generic) meta-function edition



2.10 Meta-function edition by demonstration interception


•T3
3.1 Provide Help 



3.2  Provide Learning Object 



3.3 Provide Peer Help 



3.4  Privacy Control 

•T4
4.1-1 Searching for learning resources


 
     -2 Find resources in repository similar to a given text object


     -3 Learning results based on image content 


     -4 Image content results through Reinforcement Learning Agent


4.2 Detect duplicate resources (or near duplicates) in repository 



4.3 -1 Cluster objects into similar groups


      -2 Categorization of an unknown resource/object in a repository based on its metada




     - 3Publish and sharing objects within a learning/teaching community T5

•T5
5.1 – 1 Construct curse

      - 2 Edit curse

      - 3 Evaluate performance

      - 4 Conduct learner

•T6
6.1 - 1Ontology Construction for a Domain


      - 2 Ontology Referencing of a Function Model



      - 3 Ontology Evolution and Versioning

Note:

1 These are the proposed use cases. As we can see from the precedent schemas (where every use cases is signaled in his potential apparition context) they cover only partially the situations envisioned in this conceptual architecture. The next slide contains a proposition for supplementary use cases. The result can be a to large use case base , asking for a careful selection, based on main priorities. 

6 Necessary integrative (T6) use cases

•Level I (direct manipulation) 
1 Manage and interpret pointers 

2 Offer various control services for object and persons

3 Manage the human and automatic reaction (feed-back) from an emergent execution

4 Solve the referential translation for inter-repositories operations 

•Level II (aggregate services)

5 Fusion composition  and execution

6 Collection composition and execution

7 Project composition and execution

8 Connect resources to an aggregate

9 Publish and find an aggregate

•Level III (systems design) 

10 Design the management layer of an a LKMS as a core-fusion  aggregate

11 Design the management layer of an a LKMS as a core-collection aggregate

12 Design the management layer of an a LKMS as a core-project aggregate

13 Design the management layer of an a LKMS as a core-function aggregate

14 Design the repository layer of an a LKMS 

15 Design the semantic referential  layer of an a LKMS 

16 Publish , find and install an LKMS 

17 Use the LKMS executor services when executing applications 

Note:

1 I will propose soon a detailed description of these integrative use cases. 

7 TELOS development
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Notes:

1 The management of TELOS development is an interesting provocation. We must design a core system that allow to some engineers to design LKMS that allow to some designers to compose some aggregates that allow to some participants to execute some resource-supported operations. It’s a powerful but delicate recursive situation. The temptation to use the produced aggregation tools in the process of the core system fabrication must be tempered by the difficulty of a circular strategy for the TELOS project management…
2 The LORNET researchers establish the TELOS conceptual specifications (this document is a synthesis). It is the first TELOS deliverable, a conceptual layer that may be reused in the case of technical conditions evolution. 

3 The technical architects analyze the conceptual architecture and produce the technical architecture, which represents the second TELOS deliverable. 

4 They also produce a development plan

5 The developers construct the TELOS system, respecting the development plan and guided by the architecture.

6 TELOS is composed by a CORE system (core management system, core components library and core referential) that may be used by LKMS designers to construct a set of LKMS that may be installed in various contexts allowing to some applications’ participants to execute operations with the resources: directly  (level 1) or with the aid of some aggregates prepared by application designers (see level 3).

7 A application-testing scenario is established by the TELOS researchers (6.3-4 team). They propose different context applications (to justify several LKMS constructions) , a variety of level 1 or 2 applications for the same LKMS and multiple instance executions with the some management aggregate.  

8  The LKMS use evaluation of the “TELOS- version n” form may inspire the analyze phase for the TELOS version n+1 form.

9  The architecture team propose a technical testing method

10 The technical test is done in parallel with the application use test, by technical evaluators. They must observe all the technical problems created by the process of constructing and using an LKMS and make a technical report.

11 This report can orient continuously the development process and can also inspire the architecture design for the TELOS n+1 version.    
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1 There are three levels of TELOS use: 

Level I: Resource management services for emergent activities’ support 

Level II: Resource aggregation services (composition and use of aggregates)

Level III Composition of TELOS X systems (for use in levels I and II)

2 A level I session is useful in the case of emergent activities chains (not prepared by aggregates). The participants act directly on the resources, choosing the ones corresponding to the evolving context 

3 They are using the services of a “manipulator” to retrieve and to control (interface) every appropriate resource.

4 These resources (persons and objects) are described in some LORNET or external metadata “repositories”, wich may contain only a pointer (linked resources) or the actual (embedded) resources.

5 The coherent resources characterization (indexing) supposes the existence of a common semantic referential. Application, technical or administrative referential (ontology, etc) are necessary in order to sustain complex retrieval services.

6 The use of every resource may be audited as post-factum descriptions of the activities chain (a possible inspiring source for a new function).

7 A level II session suppose that the resource management is done with the help of a prepared “aggregate” ( “function”, “collection”, “system”, “composition” etc.) that integrates the resources useful for a given application.   

8 The aggregate preparing an application must be composed before any utilization

		Then, it may be used one of several times (for similar activities chains: application instances). 

		 The “function editor” is a workflow- oriented resources aggregator; it allows the explicit representation of the activity graph and the declaration of the resources necessary for every activity

		 The resources binding (concretization) may consist of embedding or linking some person or object- managed by a LORNET or an external repository. Some execution flexibility may be obtained by postponing the binding to the instance parameterization or the instance use phase. 

		 After the finishing of the edition phase, the obtained function may be considered as an aggregated resource.

		 As such, it may by deposed and indexed in a LORNET repository. 

		 The “function explorer” can interpret (for every instantiation= function use) the edited workflow, in a sense that depends of the function structure complexity  (informing layer, declaring layer, manipulating layer, coordinating layer, matching layer- see T2 use cases). It ensures the aggregate physiology. 

		 The must important explorer role is to facilitate the use of the aggregated resources; some manipulation services as in level I) may be also be used by the function interpreter 

		 The “collection” is the less tied form of aggregation : a resources global set with some management facilities. It may be structurally similar to a LORNET repositories,  but it is dedicated to an application. 

		  The collection editor allows the definition and the population of a new collection, and the editing of the access rules. 

		  The collection explorer facilitate any activity based on the member resources and respecting the access rules

		  The “project” is a complex construction, possibly a combination of collections and functions tied by relationships.      

		  The project editor allows the definition of a project structure and of the project parts. 

		  The project explorer manage the access to the project parts, executes the necessary propagations and control the data operations

		  The “fusion” consist of a direct combination of some resources (the “LEGO” principle) in a unitary entity; it requires a “component” character his constituents (prepared coupling interfaces)   

		  TELOS may use some external fusion editors or have his own specialized authoring tools. 

		 A fusion explorer may be a add-on to the resources controller, his goal being to give access to the aggregate components

		 An aggregate is already a resource management support tool, witch may be equipped with internal assistance. It is also possible to define an external (epiphyte) assistance layer- if the aggregation structure can be interpreted by a generic assistance editor.

		 When an aggregated resource is manipulated by means of an explorer, the generic assistant is announced and may react according to the edited assistance rules

		 A combination of TELOS modules used at I and II levels for supporting a class of emergent or prepared applications form a TELOS -LMS (learning management system) 

		 Working with TELOS at level III suppose the construction of an TELOS-LMS appropriate for a specific context. It means:



- the composition of the semantic referential 

- the organization (and population) of indexed resources repositories

- the selection,  the parameterization and the connection of the appropriate LMS modules (editors, explorers, manipulators etc)

29 This is done with a TELOS system composer. Depending of the principles of the LMS composition (fusion, collection, function, project etc.) some aggregate editor modules (present also in the core library) can be used (recursively) as system (core) editors. In this case, the corresponding “LMS executors” may sustain (as an operation system) the functioning of the composed LMS.

30 The TELOS composer use a TELOS core library as a component source for his LMS aggregations. It may be partially organized as a “(services) bus architecture”, the components being aggregated by linkage (not embedded) and offering their services from their initial location.     

31 Thus , it is possible to have the same (or slightly different) module as a component of the core library (C1), as a part of the central TELOS composer (C2), as a part a fabricated LMS (C3) or even as a member of a TELOS resources repository (C4). 
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1 A rigid TELOS system could work only at the first two levels. But a TELOS implementation context will require a variation of the obtainable behaviour. Some aggregate editors (or other management tools) may be not necessary or may be necessary in a simplified form. Usually, this “system adaptation” is obtained by the engineers that have constructed the system, working with standard programming tools, doing a “re- engineering”. But TELOS situation is special: as a resource aggregation set of tools , it can be used (at the third level) for the authoring of some TELOS sub-systems (called “learning and knowledge management systems”- LKMS) , seen as TELOS system aggregations. 

2 Every LKMS is prepared in a edition phase, analogous to a aggregate edition (see level 2)

3 The composition begin with the definition of the aggregation structure: a collection, a fusion, a project, a function or a recursive application of these aggregation principles (for example an LKMS it may be a fusion of some core components, a collection of components, a collection of some system functions, a project structure combining collections functions and fusions etc.)

4 The LKMS composition is based on LKMS editors (normally a specialization of the aggregate editors): system fusion editor, system collection editor, system project editor, system function editor

5 The user find (select) every resource (to be added to the system aggregate) from a “TELOS components” library. 

6 These core resources may be connected in the LKMS core; they may also be copied in the LKMS resource repository, if they should be available to the aggregate designers (we can also consider the composed LKMS repository as a collection aggregate).  The edition of the LKMS referential (if it is not a copy to the TELOS core referential) may be considered as a form of “semantic aggregation”.  

7 The edited LKMS may be added to the core LKMS library (published for later retrieval)

8 The captures, annotations and external observation of the LKMS engineering process may sustain the composition support, based on human assistance, system tools and system meta-functions

9 An administrator can extract an LKMS from the LKMS library and install (adapt to the utilisation context) the main the LKMS layers: management tools core, resources repositories, semantic referential.

10 The installed components may be autonomous copies of their source or only pointers to the TELOS core system. In this second case, the LKMS is not autonomous; some execution services may be delivered at distance by TELOS core executors and by TELOS core component controller.   

11 Once an LKMSx installed , a set of learning or Knowledge management applications (LKMAx) can be launched by an administrator and realised by the participants. They may consist in level 1 sessions (emergent executions) or in aggregate edition sessions, followed by sets of aggregate executions.   
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1 The management of TELOS development is an interesting provocation. We must design a core system that allow to some engineers to design LKMS that allow to some designers to compose some aggregates that allow to some participants to execute some resource-supported operations. It’s a powerful but delicate recursive situation. The temptation to use the produced aggregation tools in the process of the core system fabrication must be tempered by the difficulty of a circular strategy for the TELOS project management…

2 The LORNET researchers establish the TELOS conceptual specifications (this document is a synthesis). It is the first TELOS deliverable, a conceptual layer that may be reused in the case of technical conditions evolution. 

3 The technical architects analyze the conceptual architecture and produce the technical architecture, that represents the second TELOS deliverable. 

4 They also produce a development plan

5 The developers construct the TELOS system, respecting the development plan and guided by the architecture.

6 TELOS is composed by a CORE system (core management system, core components library and core referential) that may be used by LKMS designers to construct a set of LKMS that may be installed in various contexts allowing to some applications’ participants to execute operations with the resources: directly  (level 1) or with the aid of some aggregates prepared by application designers (see level 3).

7 A application testing scenario is established by the TELOS researchers (6.3-4 team). They propose different context applications (to justify several LKMS constructions) , a variety of level 1 or 2 applications for the same LKMS and multiple instance executions with the some management aggregate.  

8  The LKMS use evaluation of the “TELOS- version n” form may inspire the analyze phase for the TELOS version n+1 form.

9  The architecture team propose a technical testing method

10 The technical test is done in parallel with the application use test, by technical evaluators. They must observe all the technical problems created by the process of constructing and using an LKMS and make a technical report.

11 This report can orient continuously the development process and can also inspire the architecture design for the TELOS n+1 version.    
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1 The second level of TELOS use suppose that the resources necessary to an application are integrated by aggregates. 

2 These aggregates are composed in a design phase.  

		The first step is the aggregate (collection, fusion, function, project) definition: abstract resources are declared



4 Then, the abstract defined aggregate may be populated with concrete resources, after a finding operation (see level 1) and a binding (connecting) operation. The concretisation may be postponed for other phases (instantiation of an aggregate application, execution with real-time binding) 

5 The aggregate (collection, fusion, project, function) may be composed by embedded objects or interfaces or by pointers to objects and persons.    

6 When a session edition is finished, the “open aggregate” may be put in a “edition database”- for future modifications. When the edition process is closed, the aggregate is “compiled” and published as an aggregated resource.  The aggregate descriptors use the TELOS semantic referential.

7 All these operations are realised with specialized edition management tools called “aggregate editors”: the collection editor, the fusion editor, the project editor and the function editor.  

8 It is also possible that same auxiliary generic assistance tools be provided, to support externally the edition process.

9 A meta-function is a sophisticated form (workflow oriented) of edition support; it may be used only to guide the edition process or to control some editor modules.   

10 The meta-function is composed (as any function type aggregate) in a previous phase, and published in a meta-function repository. 

11 The meta-captors that equip the editors may monitor the edition process,  produce traces and generate meta-functions- usable for edition support.  

12 External observers (of the edition or of the traces) may offer real-time edition assistance

13 An aggregate may be tested in the edition phase; this process is like an aggregate execution

14 The utilisation of an aggregate begin with his retrieval from the aggregate repositories; as for other retrieved resources , the user may obtain the actual aggregate or only an interface to the aggregate, kept in his working context. 

15 The resource management services (guiding, operation interception or declaration, coordination, matching , etc) are obtained when the retrieved aggregate is used. 

16 The aggregate “interpretation” is managed with the aggregate executors, a specialization of the resource controller for the case of an aggregated resource. They may support the management of a collection, fusion, project or function. The aggregate services may be obtained at distance using the retrieved aggregate interface. 

17 The must important role of the aggregate executor is to intermediate the use of its connected resources.  The manipulation of every accessed resource (embedded objects, sub-aggregates, interfaces, pointers to objects and persons) may use the services of the resource controller (see level 1).

		 A pointer may direct the controller to the actual resources (objects or persons) placed in TELOS and external resource or aggregate repositories (see level 1).

		 This is possible because the source aggregates (found by the retriever) contain pointers to the resources (embedded in the aggregate , placed in TELOS or external repositories)  

		 It is possible that some aggregate executions allow the real-time concretisation of some resources , the finding and the binding operations being executed by human participants or by matching agents

		 The users may annotate their observations about the execution

		 The executors (using also the controller) may capture some execution events, produce logs and generate workflows 

		 The immediate feed-back (annotations and captures) may be used for the auxiliary (not prepared in the aggregate) execution support, provided by some human assistants or some auxiliary helper modules. 

		 A larger-scope feed-back can produce the modification of the aggregates (resuming the edition phase) 

		 The same aggregate can be used in a set of analogues execution sessions (execution instances)     
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1 The TELOS first level suppose the autonomy of every resource based activity: no task dedicated aggregation is provided for the operations management.  The users search the resources useful to every task, with the help of more or less complex set of retrieval tools.

2 The search of an object operates on one or several LORNET object descriptors repositories. The metadata referring to an object should contain a field pointing to the actual resource (placed in a LORNET object archive, in an external archive, in a functioning context or even in an inaccessible state).

3 It is possible that the user obtain a copy of the object , incorporated in his local context.  Sometimes he can obtain at distance the services of the functioning original object, using an incorporated local "interface”. 

4 Usually the retriever delivers only an object pointer, found in the descriptors repository; the resource controller may “interpret the pointer” offering the corresponding object, or a service interface. It may can not “solve” the pointer (non-digital formats, insufficient access rights, technical incompatibilities etc.)       

5 The retrieval can also discover pointers in external descriptors database, if they are “TELOS compatible” (appropriate searching translators exist). 

6 These external pointers may direct to an external object archive, but also to a LORNET object archive.

7 The user may search a resource-person, signaled in a LORNET person descriptor repository, member of a LORNET project team or external to any LORNET management context.

8 He obtains a pointer that facilitates the contact with the resource person. It may be only an address, or a contact interface (agent) 

9 External person descriptor repositories are searchable if they are compatible (appropriate searching translators exist). They may point to persons placed in external contexts but also members of some LORNET teams

10 A resource is a retrieval candidate if it is pertinent to the intended use. This “match service” supposes that the user formulates his request in the same terms that those used for the semantic indexing of the information resources. The TELOS “application reference”, offer a base for this process.

11 Some of the resources descriptor fields may describe the conditions necessary to obtain the service of a resource. The “technical match” is possible if this description uses the same “technical referential” used for the formulation of the technical criteria part of the searching statement.

12 The “administrative match” is based on a “administrative conditions reference” used by the resources descriptors and by the administrative part of the request statement. It may sustain the access policy.

13 It is possible that an external repository use different application, technical or administrative references. In this case appropriate translations should be prepared. 

14 The “resource controller” has the responsibility to facilitate the manipulation of the embedded or linked resources (objects or persons) proposed by the retriever. It may “interpret” the pointers (access the real resource), adapt an object for a manipulation in the user context, act as a manipulation interface or filter the access. In the case of a person-resource the controller may facilitate the communication. It may use the technical and administrative information retrieved from the description repertory.

15 The user may annotate the resource use (make observations and propositions) 

16 The controller can also have some capture facilities and produce simple reports (trails) or complex representations about a operation or a chain of operations (a generated function -see use case 2.7)

17 The manual and automatic reactions form a feedback that can be used lately to modify some resources, to refine some resource descriptions or even to pilot the evolution of a semantic referential

18  Sometimes, the activity (manipulation, annotations) may also be monitored, real-time, by an external observer

19  The observer may have offer some support to the active user. 

20  Some support tools may be used by the resource searcher or manipulator. This tool-based help may be oriented by the feedback and combined with the human support. 

21 We can then consider that the main layers of a level I TELOS use are : 

- the activities layer (the operations on the resources), 

- the management layer (the retrieving and manipulating tools) 

- the repositories layer (the descriptions databases and the actual resources archive) 

- the reference layer (the reference for resource indexation and retrieval statements formulation) 

- the assistance layer (human and instrument support, based on manual and automatic feedback)   










