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PROCESS DOMAINS  

ºSoftware Process 

 

ºBusiness Process 

 

ºCSCW Process 

 

ºOrchestration Process  

 

ºMost model interpretors  

 

ºé.. And many others. 
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WHAT  IS A PROCESS ? 

« A sequence of steps performed for a given purpose  » 

[IEEE]  

« A systematic approach to the creation of a product 

or the accomplishment of some task  » [Osterweil]  

 

º Far to be sufficient to build a Process support 

System. 

· It depends on the purpose / task.  

· Process is « only  » an aspect of the given purpose/task  
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WORKFLOWS  / PROCESS SUPPORT  SYSTEMS  

Two approaches 

ºGeneric solutions  

· Fit all (in theory)  

· Too many concepts 

· Too complex 

· Convenient for nobody  

ºSpecialized Solutions  

· Fit only a specific market / customer  

· Few high level concepts  

· Difficult to extend / adapt.  
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THE  PROBLEM  OF  PSS (ICSP 5 1998)  

º Too wide scope (horizontally)  

· Software, Business, Organization, Cooperative work, ...  

º Too wide scope (vertically)  

· From Capture to efficient  execution.  

· => No way for a single formalism / system to cope with 

all requirements  

ºMany PSS are existing and used in industry  

· SCM, WorkFlow , Project mngt , Communication mngt , 

Groupware, Planners  

· They must be kept in place and used.  

º Tools are appearing, needs are evolving, 

technology changes  
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NO HOPE  TO  BUILD  A REAL  PSS  

WITHOUT  I NTEROPERABILITY  (ICSP 5 1998)  

ºA PSS must be seen as a federation of PSS 

components 

ºCOTS PSS are: 

ºBig,  

ºAutonomous,  

ºHeterogeneous, 

ºThey have:  

ºA local process model, 

ºA process engine, 

ºA local persistent state.  

ºHow to make a federation (consistent, open, 

flexible...) out of such components.  
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ORCHESTRATION   - CURRENT  PROBLEMS  

º Low level  Formalism . 

 

º Too strongly  coupled with  applications  

 

ºSupports  a single  kind  of technology (WS).  

 

ºSelection and binding  confused with  the process. 

 

ºNo non-functional  support . 

 

º Limited  (or non existing)  extension  capabilities .  
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FOCAS 

 

 

 

A model driven framework for process support  

ºA simple kernel  

· A basic process system 

· A functional extention  mechanism  

· A non-functional extention  mechanism  

ºAn extensible and adaptable Framework  

· differents  application domains  

· differents  environments, é 
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Object ive     Object ive     
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PROPOSITION  ð FOCAS 

º FOCAS un framework for the development of 

process based applications:  

11 

Process Day. Paris May 23 2010  

Functional  

Extension  

Functional  

Extension  

FOCAS Core 

(Flexible Orchestration)  

Non-functional extension  Non-functional extension  

Non-functional extension  Non-functional extension  

Non-functional extension  Non-functional extension  



PROPOSITION  ð FOCAS K ERNEL  

º FOCAS kernel : a service orchestration  system 

 

· Abstract  orchestration  specification  

· Separation  of concerns: control,  data,  services  

· Heterogeneous  Service Composition  

· Dynamic  service binding  and selection  
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FOCAS K ERNEL  ð ABSTRACT  DESCRIPTION  

º Three point of view  

· Control : task ordering and data flow  

· Data: Entities of concern  

· Services : actions executed on entities  
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S1 S1 

S2 S2 

S3 S3 

Sn Sn 

x 

y 
Invo1  Invo1  

Invo2  Invo2  

Invo3  Invo3  

Invo4  Invo4  Invo5  Invo5  

Each view point is formalised in a specific executable domain 



FOCAS K ERNELð DOMAIN  STRUCTURE  
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Domain  

Interpretor  

Domain  

Interpretor  

Modèle de 

domaine 

Modèle de 

domaine 

Domain 

Metamodel  

Conform  to 

Executes 

Metamodel: A formalisme in which 

are expressed models. 

An interpreter which  operationnalizes 

the domain semantics. 

Models conform to the metamodel and 

executed by the interpreter. Model  Model  



CONTROL  DOMAIN  (BASIC  PROCESS DOMAIN ) 
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Control 

Interpreter  

Control 

Interpreter  

Control 

Metamodel  

Minimal set of process concepts 

(Activity, Port, Product, ProductType, Dataflow) 

Manages control flow and data flow. 

Manages the entity life cycle. 

Maintains the process state. 

Control Model  Control Model  



DATA  DOMAIN  
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Data 

Interpreter  

Data 

Interpreter  

Data 

Metamodel  

Data Types 

(DataType, SimpleType, ComplexType, Attributes, etc) 

Data Creation, deletion, modification, storage 

and versioning. 

Data Model  Data Model  

Temperature

+value: Double
+unit: String
+hour: Hour

Average

+value: Double
+number: Integer



public  interface  StoreDB {  

  public  boolean  saveData(Average average);  

}  

 

SERVICES  DOMAIN  
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Service 

Interpréteur  

Service 

Interpréteur  

Service 

Metamodel  

Service Description 

(Services, Interface, Operation, Properties) 

Service 

Models 

Service 

Models 

SAM (Service Abstract Machine) 

Description, Discovery, Communication 

Service technology Heterogeneity  

Properties  

  Protocol = DPWS  

StoreDB  StoreDB  



DOMAIN  COMPOSITION  
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Control 

Interpreter  

Control 

Interpreter  

Control Model  Control Model  Data Model  Data Model  

Control 

Metamodel  

Data 

Metamodel  

Data 

Interpreter  

Data 

Interpreter  

Conform  to 

Executes 

meta-link  

link  

Conform  to Conform  to 

Executes 

Synchronisation code  Synchronisation code  



DOMAIN  COMPOSITION  : A NEW  DOMAIN  
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Control 

Metamodel  

Executes 

meta-link  

link  

Conform  to 

Synchronisation code  Synchronisation code  

Control Model 

Control  

Interpreter 

Data Metamodel  

Data Model 

Data Interpreter 



SERVICES  ORCHESTRATION  IN  FOCAS 
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Get 

Temperature  

Get 

Temperature  

Do 

Average 

Do 

Average 

StoreDB  StoreDB  

Temperature

+value: Double
+unit: String
+hour: Hour

Average

+value: Double
+number: Integer

Orchestration Interpreteur  Orchestration Interpreteur  

DPWS WS Java 

Get 

Humidity  

Get 

Humidity  

Store 

File  

Store 

File  

Humidity

+value: Double
+hour: Hour

Abstract 

Flexible 

Heterogeneous 

Dynamic 



FOCAS K ERNEL  - CONTRIBUTION  

º Low level Formalism  

 

ºStrong Coupling with  applications  

 

ºSingle technology support  

 

ºBinding and selection confused with the business  
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Abstract Orchestration Description  Abstract Orchestration Description  

Flexible specification  Flexible specification  

Service Technology Heterogeneity  (SAM)  Service Technology Heterogeneity  (SAM)  

Separation  of concern Separation  of concern 

Non-Functional  Support  

Extensibility  



PLAN  

P Introduction  

P FOCAS 

P FOCAS Kernel  

P Functional extensions 

P Non-Functional extensions  

ºValidation and Evaluation  

ºDemonstration  

 

22 

Process Day. Paris May 23 2010  



PROPOSITION  ð FUNCTIONAL  EXTENSIONS  
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Workflow  

Burotic  

Collaboration  

FOCAS Kernel  FOCAS Kernel  

Othersé 

Process 

driven 

Applications  
Extensions 

Objective  

Extend our framework in order to support the creation 

and execution of « any » process driven applications 



FUNCTIONAL  EXTENSIONS  EXAMPLE  :  

 ADDING  HUMAN  ACTIVITIES  

º In workflow applications tasks can be performed by 

Humans.  

 

º In orchestration tasks are automatic (service 

execution)  
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E x t e n s i o n  O b j e c t i v e  :  s u p p o r t  H u m a n s  w h e n  

p e r f o r m i n g  p r o c e s s  t a s k s  

E x t e n s i o n  O b j e c t i v e  :  s u p p o r t  H u m a n s  w h e n  

p e r f o r m i n g  p r o c e s s  t a s k s  



FUNCTIONAL  EXTENTION  
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Control 

Interpreter  

Control 

Interpreter  

Control Model  Control Model  Resources Model  Resources Model  

Control 

Metamodel  

Resources 

Metamodel  

Resources 

Interpreter  

Resources 

Interpreter  

Conform  to 

Executes 

meta-link  

link  

Conform  to Conform  to 

Executes 

Synchronisation code  Synchronisation code  



26 

Process Day. Paris May 23 2010  

Director : Role

name = Director

Student : Role
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Process  Domain (orchestration)  Resources  Domain  

EXAMPLE  : ADDING  HUMAN  ACTIVITIES  

Activity

-name: String

Port

+name: String
+isAutomatic: Boolean

+entry

0..*

+exit

0..*

Role

+name: String

Human

+name: String
+email: String
+birthdate: Integer

0..* 0..*



FUNCTIONAL  EXTENSIONS   ð SUMMARY  

º The langage (metamodel)  is extended while  reusing  as 
is all  tools. 

 

 

 

ºA model can be specified reusing  the existing  models. 

 

 

º The composite interpretor  is built  composing the 
existing  interpretors . 

· Interpretors  reuse. 
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Reuse languages and editors  Reuse languages and editors  

Compromize  between generic and specific  Compromize  between generic and specific  

Separation  of concerns  Separation  of concerns  

Building modular  interpretors  Building modular  interpretors  



PLAN  

P Introduction  

P FOCAS 

P FOCAS Kernel  

P Functional extensions 

P Non-Functional extensions  

ºValidation and Evaluation  

ºDemonstration  

 

28 

Process Day. Paris May 23 2010  



NON-FUNCTIONNAL  EXTENSIONS  

29 

Process Day. Paris May 23 2010  

Service Orchestration  Service Orchestration  

Security  Security  

Transactions  Transactions  

Distribution  Distribution  

Others  Others  

Objective : 

Find a way to add non-functional properties.  



NON-FUNCTIONAL  EXTENSIONS  
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Process 

Interpretor  

Process 

Interpretor  

Process  

Model  

Process  

Model  
Annotations  Annotations  

Process  

Metamodel  

Non-functional  

Metamodel  

Conform  to 

Executes 

meta-link  

link  

Conform  to 
Conform  to 

Non-functional  

Library  

Non-functional  

Library  
Weaving  Code Weaving  Code 

Generator  
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Orchestration Domain  Security Aspect  

EXAMPLE  ð SECURE  ORCHESTRATION  

Activity

-name: String

Port

+name: String
+isAutomatic: Boolean

+entry

0..*

+exit

0..*

Product

-name: String

contains

port

0..*

Authentication

-type: String

Integrity

Confidentiality

:Authentication 

:Confidentiality 

:Integrity 



DISTRIBUTED  ORCHESTRATION  
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FOCAS Runtime  FOCAS (Nïud 1) FOCAS (Nïud 2) FOCAS (Nïud 3) 

º Objectives:  

· Efficiency (communication, load balancing, ..)  

· Flexibility (distribution decision at model level)  

· Evolution (react to network topologie changes)  

· Adaptability (to differents customer configurations)  

A decentralized architecture 

· Efficiency  issues 

· Robustness issues 

· Scalability  issues 
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Orchestration Domain  Distribution Aspect  

DISTRIBUTED  ORCHESTRATION  

DBServer:Node 

ApplicationServer:Node 

EdgeServer:Node 

Activity

-name: String

Port

+name: String
+isAutomatic: Boolean

+entry

0..*

+exit

0..*
Node

+name: String

Network

1..*

ApplicationServer:Node 



DISTRIBUTED  ORCHESTRATION  

ºA distribution annotation on an orchestration 

model. 
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Process Day. Paris May 23 2010  
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FROM  ORCHESTRATION  TO CHOREOGRAPHY  

º Transform the central process : one sub -process per 

node 

N1 

N3 N2 

Process Day. Paris May 23 2010  
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ABSTRACT  CHOREOGRAPHY  

Process Day. Paris May 23 2010  
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DISTRIBUTED  ORCHESTRATION  EXAMPLE  
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DBServer 

AppServer 

AppServer 

EdgeServer 

EdgeServer  

AppServer  

ODS 

IDS  

DBServer  

ODS 

IDS  

Transformateur 

But : 

· Specific model transformation Algorithm  

· Specific communication components  
 



DISTRIBUTION  ANNOTATION  : FOCAS/E CLIPSE  

Process Day. Paris May 23 2010  
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CONCLUSION : ORCHESTRATION  V.S. CHOREOGRAPHY  

ºOrchestration. good for design:  

· Easy to understand and communicate  

· Business model, error recovery, dynamic selection etc.  

ºChoreography. good for execution:  

· Efficient, Scalable, Adaptable to various contexts  

· Fully dynamic  

 

ºAnnotations can bring the best of both camps:  

· Designing an orchestration (a centralized process),  

· Executing a choreography,  

·Without any change in the model,  

·Without any change in process engine, editor, tools é 

· A few new meta data (model)  Process Day. Paris May 23 2010  
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NON-FUNCTIONNEL  EXTENSIONS   - SUMMARY  

ºAbstract Specification of non -functional properties  

· The user may not be an expert of technologies involved  

 

ºSeparation Business / non -functional  

· Different annotations for the same business model  

 

ºAutomatic generation of non -functional code  

 

ºA distributed architecture for «  any » process tool 
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Abstract model annotation  Abstract model annotation  

Separation  of concern  Separation  of concern  

Adaptation to the implementation  technology Adaptation to the implementation  technology 
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VALIDATION  ET  EVALUATION  

ºProject ITEA ð S4ALL  

· Validation of the approach  

 

ºProject ITEA SODA  

· Validation of the security non -functional extentions  

· Usability Evaluation for the environment  

 

ºDistributed Process support  

· Validation distribution as a NF aspect  

· Evaluation : Efficiency of distributed process execution  
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THE  SODA V ALIDATION   

ºUse case : surveillance system  

· The system observes a plant physical conditions and 
takes decisions  

 

ºObjective 1 : validation of how to add a NF aspect  

· Extend the service orchestration framework to 
introduce security  

 

ºObjective 2 : validate the usability of the 
generative approach  

· Expérience of adding the security in our use case.  
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EVALUATION  CADSE -FOCAS  

ºExperience: adding security  

· 3 scenarios for adding security  

· 8 developpeurs performed the scenarion twice  

· 2 security technology experts make the same without 

CADSE-FOCAS 
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Scenario  Session  1 Session 2  Experts  % Session 1  % Session 2  

1 13:20 05:21 23:00 44% 79% 

2 07:49 05:33 24:00 71% 79% 

3 03:22 02:10 15:00 80% 86% 



DISTRIBUTED  ORCHESTRATION  EXPERIENCE  
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FOCAS ðNode 1 FOCAS ðNode 2 

S1 S1 S2 S2 S3 S3 S4 S4 

Node  1 Node  2 Total  % 

Cas 0 349,20 0,00 349,20 

Cas 1  262,27 50,07 318,55 8,78% 

Cas 2  216,53 66,93 286,87 17,85% 

Cas 3  161,93 91,47 256,46 26,56% 

Cas 4  130,20 120,33 256,03 26,68% 

Objective: Reduce the communication time 

Means: Move process fragments where is performed the computing 



DISTRIBUTED  ORCHESTRATION  EXPERIENCE  
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Objective: Reduce the execution time for parallel executions 

Means: Execute each branch in a different node 

FOCAS ðNode 1 

FOCAS ðNode 3 

FOCAS ðNode 2 

Node 1 Node  2 Node  3 Total  % 

Cas 0 550,81 0,00 0,00 550,81 

Cas 1  420,73 193,88 0,00 420,73 23,62% 

Cas 2  265,76 187,14 171,23 265,76 51,75% 



CONCLUSIONS  

ºAn MDA approach for process based applications :  

· Separation of concerns  

· Reuse 

· High level formalisms  

ºA kernel process/orchestration domain  

· Heterogeneous service/component technologies  

· Dynamic selection and binding  

ºMechanism for Functional extentions  

ºMechanism for Non -Functional extentions  

ºAn implementation and validation : FOCAS  
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DEMONSTRATION  

 

 ( omputer ided omain pecific 

ngineering environment ) 

 

 ( ramework for rchestration, omposition 

and ggregation of ervices) 
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DOMAIN : SECURED  SERVICE  
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Activity meta-model 

Product meta-

model 

Security meta-model 
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Abstract service meta-model 

Concrete service meta-model 

Secure FOCAS 
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Float 

Float[10] 



ACTIVITY  META -MODEL  
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Processing  

Acquisition  

AN APPLICATION : AN  ALARM  SYSTEM  
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Float 
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Activity meta-model 

Product meta-model 
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Activity meta-model 

Security meta-model 
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Activity meta-model 
Abstract Service meta-model 
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SECURED  USE  CASE 
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SUMMARY  
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Dynamic 

Selection  

Generated LOC  
Business  1539 

Security  324 

Handwritten  

LOC  

Business  152 

Security  0 

TOTAL  2015 

å 85% 

Manually defined: 5 models + 150 LOC 

Executed: 4 interpretors + SAM + Libraries + 1900 LOC  

Few technical expertise needed 



FOCAS AND  SECURE  FOCAS 
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º F ramework for  

Orchestration,  

Composition, and  

Aggregation of  

Services 

 

 

 

 

 

º http://cadse.imag.fr/securefocas  


