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What Is not sustainable?¢

A sustainable design is not sustainable

It operators are not able 1o sustain it



What Is not sustainable?

» Having to replace a system after a few years

» Having to replace a system because it cannot be maintained and sustained

» Not being allowed to maintain a system

» Maintaining an unsustainable system
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What Is not sustainable¢
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Configuration management

Configuration management: establish and maintain consistency between the product
and the product requirements and information. [simplified from EIA-649-A]

» Upgrades, reuse, life-cycle extensions and corrective maintenance changes the
system’s configuration and its requirements

» Tracking changes throughout the system’s life-cycle is key to sustain it

» If the system’s configuration is not adequately tfracked, maintainers will be afraid of
changes

» But: configuration management may hinder timely and efficient corrective
maintenance



Requirements — a formal definition

(Recap from SESE Tour 2021)

> Y The set of all systems
> Ly The subset of solutions to a particular specific need
LycY

» Arequirementis a predicate Ry (y) that safisfies

» A requirement for a particular need is a choice function that holds true for
a system that is a solution to that particular need.



Requirements — a formal definition

Y
Ry(y) «y€elLy VyeyY
Y The set of all systems
Ly Original solution space by Ry

y€EY A particular system
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L'y Solution space by modified
requirement
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Classification of requirement changes

Relaxed

» Requires no change to an already compliant system

» When driven by design or a lower level requirement:
check that the higher level requirement is still met

» May provide operational simplifications:
check documentation and operating procedures




Classification of requirement changes

Matched

» Typically due to re-phrasing or requirement clarification
usually during design

» |n operation, most commonly due to for fit-form-function
replacement of a component

» Requires no change to an already compliant system

» Change in terminology may adapt documentation



Classification of requirement changes

Restricted

» Requires change analysis on existing (or planned) system:
» Compatible restriction: existing system satisfies the restriction

» Incompatible restriction: existing system does not satisfy the restriction

» Compatible restriction: can be handled like a matched change

» Incompatible restriction: may impact design, production, operation, costs ...
- requires full impact analysis



Classification of requirement changes

Incompatible

» Any existing solution is no longer a solution to the need

» May be due to a waiver (“retfrofitting the requirements”), or
an incompatible request ( \

» Incompatible requests affect design, production, operation, costs, ...
and require full impact analysis



Classification of requirement changes

Related

» Requires change analysis:

» Case 1: Existing (or planned) system is no longer compliant
- incompatible change case

» Case 2: Existing (or planned) system is compliant to existing and
changed requirement
- compatible restriction case

» Case 3: Existing (or planned) system becomes compliant
- relaxing change case

» Each case should be adequately addressed



Classification of requirement changes

Removed

» Basically a relaxing case, where the requirement changes
to TRUE

» Requires no change to an already compliant system

» When driven by design or a lower level requirement:
check that the higher level requirement is still met

» May provide operational simplifications:
check documentation and operating procedures




Classification of requirement changes

NS,
» Basically a restricting case, where the (previously non-existing) . = {l
requirement has been TRUE 7 \
» Requires change analysis on existing (or planned) system: ( *Ye //
N
» Compatible new: existing system satisfies the requirement ~———"

» Incompatible new: existing system does not safisfy the requirement

» Compatible new: can be handled like a matched change

» Incompatible new: may impact design, production, operation, cosfts ...
= requires full impact analysis



Impact on Configuration Change

Management

The presented model

» Is conceptually easy: easy to understand, easy to use, easy to apply

» Can (significantly) speed up configuration changes
» Many cases require less analysis and effort, freeing capacity to difficult changes
» Less overhead

» In practice, the classes can be project- and system-specific tailored for
even higher efficiency

» Keeps configuration management effective
» NoO need to work around configuration management to apply urgent changes

» Contributes to lasting practical sustainability
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» Use configuration management to keep a sustainable system sustainable

» Not every change has the same impact
» uUse requirement changes to classify configuration changes

» keep configuration change management effective and efficient
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