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Abstract

The development of large SW-intensive products needs to take requirements of
multiple stakeholders into account. A design of such a system has to address
functional and quality requirements adequately. However, for most of the required
qualities no straight-forward design method exists even for a single quality.

A multi-view architecting model is described based upon a decomposition of
an architecture in 5 architectural views, ranging from customer objectives to
realization. It is the task of the architect to keep these views consistent and to
balance design decisions in the perspective of the stakeholder needs.

We derived this model from our experience in developing software intensive indus-
trial products, 2 cases are described from the medical domain.
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Integrating 5 System Architecture Views
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TOplevel documentation structure medical Imaging Workstation
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Memory usage aspect Medical imaging Workstation
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Issues per view
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Zooming in on relations
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Explicit facts and inherent details per view
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One thread of reasoning
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Activities in multi-view architecting
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Criteria for thread selection

e |Important for customer and the business

e Critical with respect to technical realization
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Pitfalls in multi-view architecting

e t0O few views
e completeness
e general formalization
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Continuous feedback during Product Creation
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Stepwise evolution
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Qualities checklist

Safety Manufacturability Cost price
Security Testability Cost of operation
Reliability Serviceability Interaction with environment
Robustness Configurability Power consumption
Useability Installability Consumption rate (water, air,
Appeal, Appearance Evolvability chemicals, etcetera)
Throughput or Portability Disposability
Productivity Upgradeability Size, weight
Response Time Extendability Resource utilization
Image Quality Maintainability
Reproduceability Logistics flexibility
Predicatability Lead time
Accuracy Standards Compliance
Transportability
Wearability
Storability
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SW aspects checklist
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Medical Safety
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|IEEE 1471 model
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ISO 9126 quality framework

o FU nCtiona”ty suitability, accuracy, interoperability, compliance, security, traceability
® Re“ablllty maturity, fault tolerance, recoverability, availability, degradability

® Usablllty understandability, learnability, operability, explicitness, customisability, attrac-

tivity, clarity, helpfullness, user-friendliness
® EffiCienCy time behaviour, resource behaviour
e Maintainability

e Portability
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