ICM Gzt Qcmeq® (©3IRISA

CAPES

UuB S

Université
de Bretagne-Sud

SOAR: a general process for Acknowledged
SoS Software Architectures

Marcelo Benites Goncalves (ICMC-Brazil/IRISA-France)
Flavio Oquendo (IRISA-France),
and Elisa Yumi Nakagawa (ICMC-Brazil)




Program

1. Introduction

2. The Essence Approach
3. The SOAR Process

4. Conclusions and Future Work




INTRODUCTION



System of Systems (SoS)

A class of systems resulted from the interaction
among independent systems that cooperate
delivering emergent functionalities and
accomplishing a global mission.

* Operational Independence
* Managerial Independence
* Distribution

* Emergent Behavior

* Evolutionary Development



SoS Software Architectures

A structure (or a set of structures) of the SoS

» Constituent Systems: their externally visible
properties, and the relationships among them

* Encompasses concepts, properties,
specifications, and design decisions

* Essential to promote the success and quality
of SoS



Motivation

Architectural construction is a non-trivial
activity, even more for complex scenarios of
S0S

®* Multiple stakeholders, organizations, and interests

® Constituent systems are independently developed

and managed
®* How to enable the collaboration?

® The construction of such architectures is currently
performed with ad-hoc processes




Proposal
SOAR Process

® A general process that supports the instantiation of
construction processes for Acknowledged SoS
software architectures

® Described with OMG's Essence Language

® Based on the state of the art of SoS in conjunction
with experts knowledge

® For Acknowledged SoS

® A sub-category in which goals, management, resources, and
authority are recognized while the constituent retain their
independence




THE ESSENCE LANGUAGE AND
KERNEL



Essence Language

* A domain-specific language for practices and processes on
software engineering

* Provides an effective basis for definition, adaptation and
use of processes and practices

* Provide both textual and graphical syntax

® Nobody is constrained to use a graphical notation in situations in
which textual notation is easier to handle, and vice-versa.

* It emphasizes intuitive and concrete graphical syntax over
formal semantics

® The focus is on providing a description in a language that can be
easily understood b{ the wide developers community whose
interests are to quickly understand and use the language
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Al o, has (Essence Language)
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ACthlty SPACES (Essence Language)

Determine the “things to be done” in development
processes

Are encompassed by specific activities and tasks

Its well execution is verified through Alpha states to be
reached

® EX: in the activity space ASRs Elicitation the alpha ASRs must
reach the state established




Com P etencies (Essence Language)

« Competencies express the "Required Skills” when
constructing SoS software architectures

* Ex. Stakeholder Representation: The ability to gather,
communicate, and balance the needs of other
stakeholders, and to accurately represent their views




Essence Kernel

® A body of knowledge about software
development processes

® Defines a common basis for software
development in a scalable and flexible way

® Different software engineering practices and processes can be
composed to different needs

® Can be extended to encompass any recurrent
challenge in software engineering
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Essence Kernel Alphas
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Essence Kernel Actv. Spaces
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Essence Kernel
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| EssWork

Practice Workbench

= eclipse

EssWork

® An Integrated Practice Development Environment
based on Eclipse

® The main goal is to provide a comprehensive
development environment for processes, methods,
and practices authoring

® Easy and intuitive to develop and deploy practices
based on a the convenient kernel, mainly for Essence
Kernel



Practice Workbench
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THE SOAR PROCESS
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SOAR Process

® Not attached to any specific application domain or
technology

® e.g. architectural style or architectural pattern

® Incremental and evolutionary approach
® Flexible and dynamic application

® Represented with Essence Language
® EssWork



SOAR Process

Scope: arhitectural Scope: architetual synthesis Scope: architectural
analysis for SoS for SoS evaluation for SoS
grounds

Scope: development
of SoS software architectures

-. SOAR Process -
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SOAR Kernel — Activity
Spaces
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SOAR Kernel -
Competencies
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SOAR Kernel -
Competencies

* Architecting: the ability to design and represent effective
software architectures following the standards and norms
agreed by the architectural team.

® Exploit all the knowledge about the Context, ASCs, and ASRs and
balance them by creating appropriate CASs

® A combination of talent, experience, knowledge, and design skills
to develop and maintain the software architecture as expected

* Negotiation: the ability to negotiate and reach agreement
among different stakeholders in the heterogeneous
environment of SoS.
® It is a combination of technical and personal skills to avoid and

manage conflicts reaching the best agreements to SoS
development




SOAR Kernel Workflow
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The SOAR-A Practice
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The SOAR-S Practice
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The SOA
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Conclusions

The SOAR process was built to deliver a
comprehensive support for architecting
processes of Acknowledged SoS

®*Has the adequate level of abstraction to complex
development environments of SoS

® A contribution to the development projects of the
new, important class of SoS software systems



Future Research Outline

1. Development of specialized versions of SOAR
® Focus on specific application domains (e.g., smart
cities)
® To integrate new approaches

2. Develop additional elements to be integrated
(S)nSS)OAR (e.g., a consensual quality model for
o)

® With the maturation of standard solutions for SoS,
SOAR can also evolve enhancing its power of support

3. Extend SOAR in order to encompass other SoS
subcategories (i.e., virtual, collaborative, and
dlrected?
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