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Source: [Gamma et all, "Design Patterns: Elements of Reusable Object-Oriented Software”, Addison-Wesley, 1995]

e Program an Interface not an Implementation
e Favor Composition Versus Inheritance
e Find what varies and encapsulate it

Source: [R. Martin, "Agile Software Development, Principles, Patterns, and Practices”, Prentice-Hall, 2002 |

Dependency-Inversion Principle
Liskov Substitution Principle
Open-Closed Principle
Interface-Segregation Principle
Reuse/Release Equivalency Principle
Common Closure Principle

Common Reuse Principle

Acyclic Dependencies Principle
Stable Dependencies Principle
Stable Abstraction Principle

Source: [Larman, "Applying UML and Patterns : An Introduction to Object-Oriented Analysis and Design and Iterative Development”, Prentice-Hall, 20

Design principles are codified in the GRASP Pattern

GRASP (Pattern of General Principles in Assigning Responsabilities)

Assign a responsibility to the information expert

Assign a responsability so that coupling remains low

Assign a responsability so that cohesion remains high

Assign responsabilities using polymorphic operations

Assign a highly cohesive set of responsabilities to an artifipclass that does not ripreser’pr ything in the problem domain (when you want to |

Don't talk to strangers (Law of Demeter) rag matlc rog ra m mer

+ A~

Source: [Parnas, "On the Criteria To Bp==lyad in Decomposing Syp==ipginto M Gu!esgcmnwrwn ication of AGM,, 1972 | .
iminate Effects Between Unrelated Things —

o design.components that are:

Source: [Hunt, Thomas, "The Pragmatic Programmer: From J0L AddisoN

DRY - Don't Repeat yourself Se/f—conta/ned,

Make it easy to reuse
Design for Orthogonality

Eliminate effects between unrelated things /n dep en dent

Program close to the problem domain J

Minimize Coupling between Modules ; '

Design Using Services and have a Slng/e, We//_def/ned purpose
Always Design for Concurrency

Abstractions Live Longer than details

Source: [Lieberherr,Holland, "Assuring Good Style for Object-Oriented Programs”, IEEE Software, September 1989

e Law of Demeter
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What is Software Engineering”

The establishment and application of
sclentific, economic, social, and
practical knowledge in order to invent,
design, build, maintain, research, and
improve software that is reliable and

works efficiently on real machines.
— WIKIPEDIA MASHUP
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Mailor et al]
=ssential Difficulties
» Abstraction alone cannot help.
» Complexity
» Grows non-linearly with program size.
» Conformity
» System is dependent on its environment.
» Changeability
» Perception that software is easily modified.
» Intangibility

» Not constrained by physical laws.
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Abstraction

» Complex problems can be approached by
abstracting away unnecessary detall

» Focus on the key issues while eliding extraneous
detail (some of these details will be pertinent during
more detailed design activities)

» In software two classes of abstraction dominate:
» Control abstraction
» (e.g., structured programming)
» Data abstraction

» (e.g., abstract data types)
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Specifications

» A specification:
» Connects customer and engineer

» Ensures parts of the implementation work
together

» Defines the correctness of the implementation

» Therefore, everyone must understand the spec

» Designers, developers, testers, managers, ops,
customers...

» Good specifications are for a project to be
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© Atlee, Berry, Day, Godfrey

Elicitation

» Required functionality: what the software should do

» Record keeping, data computations / transformations, process
control, query processing, commands to hardware devices, etc.

» Quality attributes: desired characteristics (NFPs)

» Performance, efficiency, safety, security, usability, maintainability,
reliability, robustness, availability

» Design constraints: customer-specified limits

» Mandated hardware components, mandated adjacent systems,
resource constraints, mandated development process, budget

» Environmental assumptions: assumed context

» Working status of hardware / software components, assumptions about
inputs (data format, rate of input, number of users), operating conditions

» Preferences
» Priority rankings of requirements
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Architectural representations

» Software architecture is fundamentally about
facilitating technical communication between
project stakeholders

» An opaqgue architecture has no value as it will not be
adequately understood

» Properties of representations:
» Ambiguity: Open to more than one interpretation?
» Accuracy: Correct within tolerances
» Precision: Consistent but not necessarily correct

UBC
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[Tailor et al.]

NFPs

» NFPs are constraints on the manner in which the
system implements and delivers its functionality.
» E.Q.,
» Efficiency
» Complexity
» Scalability
» Heterogeneity
» Adaptability
» Security
Dependability
Testability
Usability
Performance

vV v VvV Vv

UBC
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NFP Triangle

Complexity

Security Usabillity
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[TAILOR ET AL.]

Architectural styles

» Some design choices are better than others

» EXperience can guide us towards beneficial sets
of choices (patterns) that have positive
properties

» An architectural style is a named collection of
architectural design decisions that:

» Are applicable to a given context
» Constrain design decisions

» Elicit beneficial qualities in resulting systems
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[TOPOLOGY FROM
TAILOR ET AL.]

Architectural
Styles

Language
Based

Layered Peer-to-Peer

Object- Client . )
e eroer Plpe-and-Fllter
Main program & Virtual Batch-
Subroutines Machine sequential

Shared
Memory

code

Implicit

Interpreter

Invocation

Publish-

subscribe
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MVC/MVP/MVWM
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Coverage

int eval (1nt x,
boolean cl,
boolean c2) {

eval (0, false, false) ;
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MVutation lesting
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Cloud
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DevOps

B i i e

| | | Build/Unit Tests |
Local Devi Test |  s— gﬂﬂﬂﬂ;:;': —_— ugﬁ:ﬂm —
10nNs5S

Deploy to
Internal
Partner Envs

&)

Canary Daily Push
Deploy to
Analysis R — OR
Squeeze Test Canary Cluster Manual Trigger?

REID HOLMES - CPSC 410: ADVANCED SOF'WARE ENGINEERING



Single responsibility
Open for extension e
Liskov substitution

Interface segregation
Dependency inversion
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Project
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Safety Issues In The News

Toyota Unintended Acceleration and
the Big Bowl of “Spaghetti” Code
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iINnnovation lokens

Unknown
Unknown

Known
Unknown

BORING TECH SHINY TECH
(IONIC) (REACT NATIVE)

http://mcfunley.com/choose-boring-technology |Fz37=

——
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http://mcfunley.com/choose-boring-technology

lest Demo
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