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Context Context Context Context –––– “Virtual Office of the Future”“Virtual Office of the Future”“Virtual Office of the Future”“Virtual Office of the Future”

• General definition: virtual office

- A type of telecommuting in which workers are equipped with the tools, 
technology and skills to perform their jobs from anywhere the person 
has to be – home, office or customer's location.

• Research areas

- Document management (i.e., efficient management of heterogeneous 
document types)

- Workflow modeling (i.e., capturing and optimizing office workflows)

- Workflow management (i.e., tool support for workflow artifacts)

- (Product Line) Software Engineering Methods(Product Line) Software Engineering Methods(Product Line) Software Engineering Methods(Product Line) Software Engineering Methods

� Efficient generation of solutions supporting diverse organizations, roles, and Efficient generation of solutions supporting diverse organizations, roles, and Efficient generation of solutions supporting diverse organizations, roles, and Efficient generation of solutions supporting diverse organizations, roles, and 
infrastructuresinfrastructuresinfrastructuresinfrastructures

� Ensure system dependabilityEnsure system dependabilityEnsure system dependabilityEnsure system dependability

- Anywhere => Focus: Anywhere => Focus: Anywhere => Focus: Anywhere => Focus: AdaptivityAdaptivityAdaptivityAdaptivity, , , , 

- Anytime => Focus: AvailabilityAnytime => Focus: AvailabilityAnytime => Focus: AvailabilityAnytime => Focus: Availability
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• “Service-oriented architecture (SOA)” is an emerging concept for the development of 
information systems

- Not for a statically configured system 

- Service providers/consumers may join in and leave from a system dynamically 
(i.e., at run time) 

- Some examples include Web services, ebXML, etc. 

• One of the challenges for the development of SOA based systems is the dynamic 
management of services such as:

- Deployment of a new service

- Modification of current service behaviors

- Removal of an unavailable service 

- Management of available resources 

How to provide

dynamic adaptability

of services

with high dependability?

Project ContextProject ContextProject ContextProject Context
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(Standard) Feature Model of VOF(Standard) Feature Model of VOF(Standard) Feature Model of VOF(Standard) Feature Model of VOF
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Approach Approach Approach Approach –––– Key ConceptsKey ConceptsKey ConceptsKey Concepts

• Molecular Service (MS) Identification as for a Unit of Orchestration 

- Self-contained (control + computation) 

- Stateless from service user’s point of view
- Pre/post conditions and invariants for each MS

- Representative of a domain-specific service  

• Quality of Service for each MS

- Quality attributes in terms of features 

- Contextual information to determine one of the attributes (who makes 
the decision? what factors affect the decision?)

• Workflow based Service Behavior Specification 

- Dependable orchestration of molecular services

- Pre/post conditions and invariants for each workflow 

- Connection to operational context for the selection of QoS attributes at 
runtime 
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Addressing Integrity –

Molecular Services Specification

molecular service FOLLOW ME (user User) 

inv user.employmentStatus == true

pre user.authentification == logged_in  

post none;

option Environment Visualization

binding time run time

pre user.device == desktop ∨∨∨∨ notebook  

post none;

option Automatic Log-on

binding time run time

pre user.rank == director ∨∨∨∨manager and

RFID bases user location method == available 

post user.access == granted ∨∨∨∨ rejected;

molecular service ALLOCATE DEVICE (user User) 

inv user. employmentStatus == true

pre user.authentification == logged_in  

post user.device_allocation == success ∨∨∨∨ failure ;

option Attribute based Device Allocation

binding time installation time

pre user.rank == director ∨∨∨∨manager

post none; 

molecular service NOTIFY (sender User, receiver User) 

inv sender. employmentStatus == true

pre sender.authentification == logged_in  

receiver.email ≠ null

post none;

option SMS

binding time run time

pre sender.cell_phone_number ≠ null  and

sender.message ≠ null and

receiver.cell_phone_number ≠ null

post sender.message == null       
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Design Goals Design Goals Design Goals Design Goals – Product Line ArchitectureProduct Line ArchitectureProduct Line ArchitectureProduct Line Architecture

• Service orientation

- Network based service request, query, and provision

- Scalability over the Internet 

• Context awareness

- Recognition of current operational/locational context of users

- Maintain connectivity to service providers  

• Product line variations 

- Control of product line variation before/after deployment 

- Product customization for each user

- Dynamic product reconfiguration to provide context relevant 
services
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Architecture Style Architecture Style Architecture Style Architecture Style – HEART HEART HEART HEART (HeHeHeHeterogeneous-style-based ArArArArchitectttture)
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Communicating Process Style Meta-Model

MetaMetaMetaMeta----Models of the HEARTModels of the HEARTModels of the HEARTModels of the HEART
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and David S. Rosenblum., Proceedings of the 1997 California Software Symposium (Irvine, CA), UCI Irvine Research 
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HEART (HEART (HEART (HEART (HeHeHeHeterogeneous Style based ArArArArchittttecture) Model: ) Model: ) Model: ) Model: 
A multiple architecture style based solution for developing core assets of SO systemsA multiple architecture style based solution for developing core assets of SO systemsA multiple architecture style based solution for developing core assets of SO systemsA multiple architecture style based solution for developing core assets of SO systems
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Summary of the ApproachSummary of the ApproachSummary of the ApproachSummary of the Approach

• Feature based identification of molecular services and their quality 

attributes

• Extension of workflow specifications with pre/post conditions and 

invariants for dependable service orchestration 

• Architecture model for the systematic integration of multidisciplinary 

design paradigms: dependability, adaptivity (dynamic variations), and 

service orientation

• Prototype development to demonstrate the feasibility of proposed 

approach
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More IssuesMore IssuesMore IssuesMore Issues

• Service-oriented architecture (SOA) supports dynamic 

composition and reconfiguration of software systems

• Current quality management schemes predict system 

properties based on the static properties of its components

- The dynamic nature of a service-oriented system requires a dynamic runtime 

approach which is able to detect and respond to emergent problems

- Lastly, current quality schemes offer the consumer only limited control over 

the quality of a service and therefore the system 
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Problems with current quality management frameworks for serviceProblems with current quality management frameworks for serviceProblems with current quality management frameworks for serviceProblems with current quality management frameworks for service----
oriented systems…oriented systems…oriented systems…oriented systems…

• Offer the consumer only limited control over service quality

- The third-party nature of software services means that a consumer has little control over 
the quality of services outside the static Service Level Agreement (SLA) 

• Provide poor support for runtime quality support

- Monitoring by itself is inadequate for ensuring runtime quality 

• Poor support for resource-restricted systems 

- Quality assurance is particularly challenging for systems that operate in resource-
restricted environments 
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Negotiation FrameworkNegotiation FrameworkNegotiation FrameworkNegotiation Framework

• Provides a structural framework for:

- Integrating different methods of negotiation and provider reputation rating

- Supporting the requirements of automated service negotiation and renegotiation in SOA
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Current StatusCurrent StatusCurrent StatusCurrent Status

• Effective runtime quality assurance must combine monitoring with effective 

recovery and self-management strategies

• A consumer-centered quality assurance framework:

- Enables consumers to negotiate service agreements which are closer to their 
requirements, and compensates providers accordingly

- Allows consumers to specify quality-weighted services and to associate these with 
consumer strategies

• We are currently investigating improvements to the framework to support 

dynamic strategies, forecasting and runtime quality more efficiently in 

resource-constrained system environments
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