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Software Design Patterns

A Design Pattern is a standard solution for a standard
design problem in a certain context.

Goal: reuse design information
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How to describe design patterns?

* Gangs of the Four -
(GoF) book Design Patterns

Elements of Reusable
Object-Oriented Software

Erich Gamma
Richard Helm
Ralph Johnson
John Vlissides
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Facade

Intent

Provide a unified interface to a set of interfaces in a subsystem.
Facade defines a higher-level interface that makes the subsystem

easier to use.

Motivation

Structuring a system into subsystems helps reduce complexity.
A common design goal is to minimize the communication and

dependencies between subsystems. ... example ...
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Facade

Applicability
Use the Facade pattern when:

« you want to provide a simple interface to a complex
subsystem. This makes subsystems more reusable and easier
to customize.

* there are many dependencies between clients and the
implementation classes of an abstraction. Introduce a facade to
decouple the subsystem from other subsystems, thereby
promoting subsystem independence and portability.

« you want to layer your subsystems. Use a facade to define an
entry point to each subsystem level.
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Facade

Consequences
The Facade pattern offers the following benefits:

1.

It shields clients from subsystem components, thereby
reducing the number of objects that clients deal with and
making subsystem easier to use.

It promotes weak coupling between subsystem and its
clients. Weak coupling lets you vary the components of the
subsystem without affecting its clients.

It doesn't prevent applications from using subsystem classes if
they need to.
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Facade

 Structure

- Participants
 Collaborations
 Implementation
 Sample Code

* Known Uses
 Related Patterns
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Observer
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Observer

Applicability
 When an abstraction has two aspects, one dependent on the
other.

 When a change to one object requires changing others.

*  When an object should be able to notify other objects without
making assumptions about who these objects are.
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Observer, structure

Subject Observer
— k////////
Stock Investor
attach (Observer) i update ()
detach (Observer)
notify ()

IBM Goldman Sachs
subjectState observerState
getState () update ()
setState ()

ConcreteSubject/ ConcreteObserver —
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Observer, collaborations

atoncreleSubject aConcreleObserver -anotherConcreteObserver
I I I
| 1 I
I
L Setstatel) :
Motify() n :
| I
Update() |
I
I
L GatState() |
Lpdatel) I
I I
Gatlﬂtate(]
§ |
T I
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Observer, consequences

» Abstract coupling between Subject and Observer
* Support for broadcast communication

» Unexpected updates
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Strategy

Name: Strategy Also known as: Policy

Problem:
=  Need to use different variants of the same algorithm in a class

=  Different algorithms will be appropriate at different time.

= Jtis hard to add new algorithms and to change existing ones.

Input AIgorithms:@
(Plain Text) Cryptographic
— Module @
s, €
Intent (from GoF): (cipher text)

"Define a family of algorithms, encapsulate each one and make them
interchangeable. Strategy lets the algorithm vary independently from clients
that use it."”
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Strategy

Reference to a strategy type Abstract

Structure: /

—— In example:
Context strategy * Strategy «—|
e.g. class
+contextinterface() +algorithminterface() EncryptA/g
In example: Part of crypto
module. Holds data, keys etc.
ConcreteStrategyA ConcreteStrategyB ConcreteStrategyC
+algorithmlInterface() +algorithmlinterface() +algorithmlinterface()
E.g. AlgDES E.g. AlgRC5

In Example: Implements e.g.
algorithm AES
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Strategy

* Suppose we add a new strategy:

« Storage media:

2023-09-05

— Disc
— USB-stick
Input )
— DVD (Plain Text) Cryptographic
— Module
— Cloud
Output
(Cipher text
on media)

20
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Two strategies
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Backup Media
+Encryptint() +Store()
+Storelnt() %
| |
USB-stick DVD Cloud
EncryptAlg
+Store() +Store() +Store()
+Encrypt()
/
| |
AES AlgDES AlgRC5
+Encrypt() +Encrypt() +Encrypt()
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Summary

« Design patterns: Facade, observer, strategy
* More of this in course:
 TDDE45 Software Design and Construction
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REMS: Requirements

A review management system (REMS) help the review of scientific journal papers submitted by researchers. Authors submit a
paper by using a form to specify a title, an abstract, a list of keywords and a first version as PDF document. They may also
suggest names for excluded reviewers. When a new submission is received, REMS assigns a qualified editor to manage its
review process by matching the keywords of the paper with editors’ expertise. An editor sends invitation to several reviewers
(not excluded by the authors) who either accept or decline this invitation. When two reviewers agree to review the paper, no
further reviewers will be invited. A reviewer needs to complete a review which includes a textual critic and a recommendation:
accept, minor revision, major revision or reject. Based upon the recommendations of the reviews, the editor makes a decision
on the paper (which is also one of accept, minor revision, major revision and reject). If the decision is major revision, the
authors need to resubmit a revised version of the paper, and the editor initiates a 2" round of review, which is identical with
the 1%t round, except for excluding major revision as a possible outcome.

Write a functional requirement to capture that only qualified editors will handle any paper.
Write an non-functional requirement on the availability of the REMS system.

Draw a use case diagram for the REMS system highlighting key actors, use cases and their relations.

Draw a UML Class Diagram as domain model for the REMS system showing the domain concepts, their relationships and

potential generalizations. Specify multiplicities for your associations and arrange all objects into a containment hierarchy by
appropriate composition relations between classes.

Describe the high-level workflow of the paper review process using a UML Activity Diagram. You may assume that the

successful invitation of a reviewer is separated into an activity called Invite-and-Accept-Review which you may use in your
diagram. Your actions should have direct traceability to use cases!

Describe the state-based behavior of the “Paper” class by a UML Statechart Diagram. Use operations derived from use cases
as triggering events of transitions. (The Paper class represents a submission that is handled by REMS for review.)
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REMS: Requirements

A review management system (REMS) help the review of scientific journal papers
submitted by researchers. Authors submit a paper by using a form to specify a title,
an abstract, a list of keywords and a first version as PDF document. They may also
suggest names for excluded reviewers. When a new submission is received, REMS
assigns a qualified editor to manage its review process by matching the keywords of
the paper with editors’ expertise. An editor sends invitation to several reviewers (not
excluded by the authors) who either accept or decline this invitation. When two
reviewers agree to review the paper, no further reviewers will be invited. A reviewer
needs to complete a review which includes a textual critic and a recommendation:
accept, minor revision, major revision or reject. Based upon the recommendations
of the reviews, the editor makes a decision on the paper (which is also one of
accept, minor revision, major revision and reject). If the decision is major revision,
the authors need to resubmit a revised version of the paper, and the editor initiates
a 2" round of review, which is identical with the 1t round, except for excluding
major revision as a possible outcome.

Write a functional requirement to capture that only qualified editors will handle any paper.
Write an non-functional requirement on the availability of the REMS system.
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REMS: Requirements

* Functional Requirement:

— The REMS system shall automatically select a reviewer whose expertise
matches the keywords provided for a paper.

* Non-functional Requirement:

— The down-time of the REMS system should be less than 24 hours a year.

— The availability of the REMS system should be 99.99%.

Write a functional requirement to capture that only qualified editors will handle any paper.
Write an non-functional requirement on the availability of the REMS system.
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REMS: Use Cases

A review management system (REMS) help the review of scientific journal papers
submitted by researchers. Authors submit a paper by using a form to specify a title,
an abstract, a list of keywords and a first version as PDF document. They may also
suggest names for excluded reviewers. When a new submission is received, REMS
assigns a qualified editor to manage its review process by matching the keywords of
the paper with editors’ expertise. An editor sends invitation to several reviewers (not
excluded by the authors) who either accept or decline this invitation. When two
reviewers agree to review the paper, no further reviewers will be invited. A reviewer
needs to complete a review which includes a textual critic and a recommendation:
accept, minor revision, major revision or reject. Based upon the recommendations
of the reviews, the editor makes a decision on the paper (which is also one of
accept, minor revision, major revision and reject). If the decision is major revision,
the authors need to resubmit a revised version of the paper, and the editor initiates
a 2" round of review, which is identical with the 1t round, except for excluding
major revision as a possible outcome.

Draw a use case diagram for the REMS system highlighting key actors, use cases

and their relations.

II LINKOPING
L) UNIVERSITY



UML Modeling Practice / Daniel Varré

2023-09-08 29

uc [Package] UseCases| Use[‘.&sesl]

REMS: L

e

Author

Editor

-H‘""‘-..____

Submit Paper

~ .
~ wincludes

s
s
T
s

Assign Editor

Resubmit Paper

Invite Reviewer

Make Decision

Accept Invitation

Decline Invitation

'...__,_.--""__—F.
Re%rer Te—

e
oo

Complete Review

Draw a use case diagram for th
cases a

LINKOPING
UNIVERSITY

e REMS system highlighting key actors, use
nd their relations.



UML Modeling Practice / Daniel Varré 2023-09-08 30

REMS: Domain Model / Class Diagram

A review management system (REMS) help the review of scientific journal papers
submitted by researchers. Authors submit a paper by using a form to specify a title,
an abstract, a list of keywords and a first version as PDF document. They may also
suggest names for excluded reviewers. When a new submission is received, REMS
assigns a qualified editor to manage its review process by matching the keywords of
the paper with editors’ expertise. An editor sends invitation to several reviewers (not
excluded by the authors) who either accept or decline this invitation. When two
reviewers agree to review the paper, no further reviewers will be invited. A reviewer
needs to complete a review which includes a textual critic and a recommendation:
accept, minor revision, major revision or reject. Based upon the recommendations
of the reviews, the editor makes a decision on the paper (which is also one of
accept, minor revision, major revision and reject). If the decision is major revision,
the authors need to resubmit a revised version of the paper, and the editor initiates
a 2" round of review, which is identical with the 1t round, except for excluding
major revision as a possible outcome.

Draw a UML Class Diagram as domain model for the REMS system showing the
domain concepts and their relationships as well as potential generalizations.

Specify multiplicities for your associations and arrange all objects into a containment
hierarchy by appropriate composition relations between classes.




UML Modeling Practice / Daniel Varré 2023-09-08 31

REMS: Domain Model / Class Diagram

bdd [Package] DomainModel [ Domainkodel JJ

R avalueTypes
“aifie-
1 =JOREVS 1 Recommendation
1 Accept
MinorRevision
Ha_jnrﬂevisiu-n
reviewers [0.® Reject
authors [0.* editors [0.* . . wblocks
wblocks managingEditor wblocks assignedReviewers Reviewer
Author P Editor L viewer
authors |1..*
paper reviews (0.*
{hbc-kl I gersiuns {hhckl I rwiews {hlﬂckl
Paper 1 1= Version 1 1 Review
papers values values values
0.* |abstract : String decizion ;. Recommendation recemmendation : Recommendation
fitle : String document

Draw a UML Class Diagram as domain model for the REMS system showing the
domain concepts and their relationships as well as potential generalizations.

Specify multiplicities for your associations and arrange all objects into a containment
hierarchy by appropriate composition relations between classes.
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REMS: Workflow by Activity Diagram

A review management system (REMS) help the review of scientific journal papers
submitted by researchers. Authors submit a paper by using a form to specify a title,
an abstract, a list of keywords and a first version as PDF document. They may also
suggest names for excluded reviewers. When a new submission is received, REMS
assigns a qualified editor to manage its review process by matching the keywords of
the paper with editors’ expertise. An editor sends invitation to several reviewers (not
excluded by the authors) who either accept or decline this invitation. When two
reviewers agree to review the paper, no further reviewers will be invited. A reviewer
needs to complete a review which includes a textual critic and a recommendation:
accept, minor revision, major revision or reject. Based upon the recommendations
of the reviews, the editor makes a decision on the paper (which is also one of
accept, minor revision, major revision and reject). If the decision is major revision,
the authors need to resubmit a revised version of the paper, and the editor initiates
a 2" round of review, which is identical with the 1t round, except for excluding
major revision as a possible outcome.

Describe the high-level workflow of the paper review process using a UML Activity
Diagram. You may assume that the successful invitation of a reviewer is separated

into an activity called /Invite-and-Accept-Review which you may use in your diagram.
Your actions should have direct traceability to use cases!
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REMS: Workflow by Activity Diagram

“act [&ctivity] Review Process [ ReviewProcess JJ

Activities are

traceable to

. use Cases
|

Al . First Reviewer Complete
( Submit Paper ) — 3 -mviteReviewer | — — Review _
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|
W _ |
(.ﬁssign Editor } 9?_ - — _;.[:Iluke Decisiun)
|
| Second ' .
( Reviewer : c“ﬂg“!?“’t" |
i — InviteReviewer - = il - - |
(Hesu bmit Paper) th |

Describe the high-level workflow of the paper review process using a UML Activity
Diagram. You may assume that the successful invitation of a reviewer is separated
into an activity called /Invite-and-Accept-Review which you may use in your diagram.
Your actions should have direct traceability to use cases!
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REMS: State machine diagrams

A review management system (REMS) help the review of scientific journal papers
submitted by researchers. Authors submit a paper by using a form to specify a title,
an abstract, a list of keywords and a first version as PDF document. They may also
suggest names for excluded reviewers. When a new submission is received, REMS
assigns a qualified editor to manage its review process by matching the keywords of
the paper with editors’ expertise. An editor sends invitation to several reviewers (not
excluded by the authors) who either accept or decline this invitation. When two
reviewers agree to review the paper, no further reviewers will be invited. A reviewer
needs to complete a review which includes a textual critic and a recommendation:
accept, minor revision, major revision or reject. Based upon the recommendations
of the reviews, the editor makes a decision on the paper (which is also one of
accept, minor revision, major revision and reject). If the decision is major revision,
the authors need to resubmit a revised version of the paper, and the editor initiates
a 2" round of review, which is identical with the 1t round, except for excluding
major revision as a possible outcome.

Describe the state-based behavior of the “Paper” class by a UML Statechart Diagram.

Use operations derived from use cases as triggering events of transitions.
(The Paper class represents a submission that is handled by REMS for review.)
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When a Complete Review trigger

R E M S: are d | d : arrives, if there are missing reviews for

Triggering events are the paper than it stays in the InReview
often traceable to state otherwise, it moves into the

stm [State Machine] Paper[ Paper use cases EditorDecisionNeeded state

Accept Invitation [net Encugh Reviewers] Complete Review [mizsing review]
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Reviewser

ign Editar ( Needs ‘ In Review | Editor Decision
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When a paper is rejected or accepted, the state

can be the same (as this information is reflected
in the Class Diagram)
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