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Context - “Virtual Office of the Future”

* General definition: virtual office

- Atype 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

Efficient generation of solutions supporting diverse organizations, roles, and
infrastructures

Ensure system dependability
Anywhere => Focus: Adaptivity,
Anytime => Focus: Availability
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Project Context

“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:
How to provide

- Deployment of a new service
dynamic adaptability

Modification of current service behaviors
of services

- Removal of an unavailable service i i .
- Management of available resources with high dependability?
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Approach — Overview
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Virtual Office of the Future (VOF)

(Standard) Feature Model of VOF
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Approach — Key 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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Molecular Service Identification
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Workflow Specification: Dependable Orchestration of Molecular Services

B Example of Business Trip Planner

<<Start State>> <<Task>> <<Decision>> Yes <<Task>> <<Degision>>
Start Collect  |— All data — Approval — Approved?
trip data collected? (ds: deciding staff) PP !

No

workflow BUSINESS TRIP Planner (trip:Trip, t:Traveler, c:Country Name)
Inv t.lemployeeStatus == True && trip.validity # Canceled
pre t.authetification == Logged_in

post trip. postmortemReport =

= Submitted

-1

<<Decision>>
Visa required?

Yes

<<Task>>
Visa process
(c: country name)

No

<<Fork>>

I

<<Task>>

Local task support

<<Task>>
Reservations

(as: assisting staff)

<<Join>>

<<Task>>
Postmortem report

—s

(c: country name)

<<End State>>

End
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Identification of Localities of Tasks from a WF Specification

B Example of Business Trip Planner
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Design Goals — Product 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 — HEART (Heterogeneous-style-based Architecture)
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Meta-Models of the HEART
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Communication| over Process
Path * 2.*
* 1.*
1
1 Service
Consumer

Communicating Process Style Meta-Model :-
1
1

o

<< Service Consumer>>
Director
RPC
<<Process>> RPC <<Pmce?s>> RPC <<Process>>
Consumer Service Context
Agent Manager Analyzer
RPC
<<Process>>
User Interface

Communicating Process Architecture View
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Meta-Models of the HEART
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k C2 Architecture View of Service Manager Process

Adapted from the paper: ‘Integrating C2 with the Unified Modeling Language,” Jason E. Robbins, David F. Redmiles,
and David S. Rosenblum., Proceedings of the 1997 California Software Symposium (Irvine, CA), UCI Irvine Research

Unit in Software, Irvine, CA, November 7, 1997, pp. 11-18.
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HEART (Heterogeneous Style based Architecture) Model:

A multiple architecture style based solution for developing core assets of SO systems
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Summary 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 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 service-
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 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

supplies negotiation models and strategies
Service Consumer
(Product of the

product line)
supplies service
N ratings
IService =

Requester IReputationService
4 returns negotiated Y
SLAs
Brokerage System Reputation System

[ QoS Negotiation { Service Rating ]

O— SLA
Cre: ion

Resource k|/
Management query ratings
IService returns negotiated SLAs
Provider 1 ?
Service
Provider
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Supplies negotiation models and strategies
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Service
technology SOA Implementation
Interfaces (e.g. Web Service, Jini,

other)

Connector

IBrokerage
Service

IReputationService
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Current 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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Concluding Remark: SPLE vs. SOA
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Questions,
Comments, ...

Contact

Dr. Jaejoon Lee: j.lee@comp.lancs.ac.uk
Computing Department:  http://www.comp.lancs.ac.uk
Lancaster University: http://www.lancs.ac.uk
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