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Topics

e Gang of Four (GoF) Design Patterns
* Singleton Pattern

e Adapter Patter

* Repository Pattern

* Factory Method Pattern

* Abstract Factory Pattern

* Practical Open Issues in the DemoTasks Project
* Using a Configuration File to set up the Repository Factory

* Introducing the concept of Service to fully decoupling Business Logic from
Persistence Logic
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Gang of Four (GoF) Design Patterns

e Each pattern describes a problem which occurs repeatedly in OOP SW
development and describes a core solution to that problem
* GRASP and SOLID principles are extended/applied/combined/detailed
* Recipes for the common OO problems

* Helps:
* Finding appropriate objects
* Determining objects granularity
e Specifying objects interfaces
Specifying object implementations
Programming to an interface and not to an implementation



GoF Design Patterns Catalog

* Creational Design Patterns

e Abstract Factory *
e Builder

* Factory Method *
* Prototype

e Singleton *

e Structural Design Patterns

Adapter *
* Bridge

* Composite
* Decorator
* Facade
Flyweight
* Proxy

* Patterns addressed in this slide deck

e Behavior Design Patterns

Chain of Responsibility
Command
Interpreter
Iterator

Mediator
Memento
Observer

State

Strategy
Template Method
Visitor



Singleton Pattern

Applied to the DemoTasks Project



Singleton Pattern

* Problem

* How to ensure that there is only one instance of a given class; and
 How to provide a global access point to such instance?

e Solution

* In a very simple way, the singleton class needs to:
* Have its constructor(s) private (or protected), to prevent other classes from creating instances
* Have a private static attribute to itself

* Have a public static method (usually called getinstance) that is used by other classes to get the
unique instance of the class

* |nstance creation
* Lazy initialization: restricts the creation of the class instance until it is requested for the first time
* Eager initialization: the class instance is created during the start-up time



Singleton Pattern — Lazy initialization

@ SingletonClass

ClientClass 1 .
@ — > -SingletonClass() D instance
-SingletonClass(parameter)

+ getlnstance() : SingletonClass

: ClientClass ’ ‘ SingletonClass

1 getinstance()

|
|
>
opt [instance == null]

2create() .y instance
: SingletonClass

3 instance
( ........................................... ||

|
|
4 doSomething() l
l
|




Singleton Pattern — Overview

* The Singleton pattern is a well-known software design pattern

* Singleton syndrome: it is too often seen as the most appropriate
pattern for your current use case - But it turns out it is not!

* Sometimes, it is considered an Anti-Pattern

* Its usage should be minimized, as it promotes the existence of an application
global state and testing activities become harder.

* Although there are more effective techniques, they are beyond the scope of
ESOFT.



App class

* In the DemoTasks Project, is there any singleton class in the domain?

* No! Several persons might exist, and each one has/maintains his/her own set of
categories and tasks.

* But is there any singleton class in the project?

* Yes! The App class, used (exclusively) by the Ul Controllers of the console
application.

 What is the underlying rationale of App being a singleton?

* The App class is somehow simulating a user authentication and thus, providing
Controllers with a global access to the person instance, corresponding to such
user

e Please notice that:

* Only the Controller classes are aware of the App class/instance
* The singleton is not being propagated to the domain layer
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Adapter Pattern



Supporting Multiple Electrical Connectors
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Universal Adapter (1/2)

Travelers use an adapter, i.e. a
device that allows using plugs of

the 3 formats in European sockets.

Portugal

USA

UK

Australia
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Universal Adapter (2/2)

Travelers use an adapter, i.e. a
device that allows using plugs of
the 3 formats in European sockets.

It sounds like a good solution.
But what if we want to
support another format?

USA

UK

Australia
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Specialized Adapter

Portugal

To support a new format, simply
develop a new adapter, without

affecting the existing ones!

USA

UK

Australia
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Adapter Pattern (1/2)

 Problem

 How to provide a single stable interface to similar components having
different interfaces?

* How to allow objects with incompatible interfaces to collaborate with each other?
* How to make two distinct interfaces compatible (each one of a different object)?

e Solution

e Use, for each component, an intermediate adapter object to convert calls to
the appropriate interface.



Adapter Pattern (2/2)

* The Adapter converts the interface of an Adaptee (i.e. the receiver object) to
agpth?r interface (Target) that is expected by some Client (i.e. the caller
object

* Allows classes with incompatible interfaces to work together

* An adapter must be implemented for each required adaptation, allowing
the easy addition of new adapted classes

Interfaces are implemented in C++
by means of Abstract Classes
«interface» whose methods are all pure virtual.

@ Client| target E Target
+request()

Iy

|
! Receiver
This method, at some time, K @Adapter adaptee @ Adaptee

invoke s Adaptee.specificMethod

~+request() +specificRequest()
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Applying the Adapter Pattern



Data Persistence Example (1/6)

* How to support data persistence across
multiple database providers, knowing
that it must be used the provided
native database library?

* For DB1 Provider, the DBLibrary1l library
must be used

* For DB2 Provider, the DBLibrary2 library
must be used

* Several other database providers and
libraries may be supported

DBLibrary1

+connectTo(connectionString)
+executeSQL(sglCommand) : CommandResult
+beginTransaction()

+commitsTransaction()

+rollbackTransation()

+closeConnection()

DBLibrary2

+open(dbName, dbUser, dbPwd)
+close()

+executeQuery(sqlQuery) : DBDataSet
+executeNonQuery(sglCommand) : Long




Data Persistence Example (2/6)

* How are we currently saving category
objects in the DemoTasks project?

* By using the method:

* save (Category cat)
... to add and/or update a category

* remove (Category cat)
... to delete an existing category

* getAll () :1list<Category>
... to obtain all the existing categories

CategoryContainer
+save(cat Category)
+remove(cat Category)
+getAll() : List<Category>

Currently, this class is
persisting objects in memory,
which is another distinct way

of persistence.




Data Persistence Example (3/6

Client

Extracted from current
CategoryContainer
implementation

|

CategoryController

Currently, it might be any {XXX} %

CategoryContainer
implementation

Correspondes to current

Solution overview

: )
uggs <<Interface>>
CategoryContainer
+save(cat Category)
+remove(cat Category)
+getAll() : List<Category>
A A DBLibrary1
S ! I +connectTo (connectionString)
B ; : +executeSQL(sqlCommand) : CommandResult
I +beginTransaction
. SR adaptee +c§rg;1mitsTransacti(gn()
: *save(cat Category) +rollbackTransation()
+remove(cat Category) X
I +closeC cti
I +getAll() : List<Category> s eonnatont
|
|
2 CategoryDB2Adapter DBLibrary?
3 +save(cat Category)
/
R +remove(cat Category) adaptee :glz‘:';((‘)ijamev dbUser, dbPwd)
+getAll() : List<Cat >
i getAl) e +executeQuery(sqlQuery) : DBDataSet
P +executeNonQuery(sqlCommand) : Long
CategorylnMemoryAdapter -
+save9(c;¥ Catego ry)y B adapt ee Llst<Cate9 ory>
N t Cat +push_back(cat Category)
remove(m. 2tegory) +remove(cat Category)
+getAll() : List<Category>
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Person

Data Persistence Example (4/6)

X

| :CreateCategoryView |

1 asks to create a new category

‘,?,,'f‘?,‘i,‘!,e,s,'ﬁ,‘,’ﬁ‘,a,(,‘?‘i‘?:,?1,'?,,39!?9,‘,‘9!‘,),,,,,,,,,,,,,,,,,,,,,,u

3 types requested data

->
>

|:CreateCategoryComoller l

4 createCategory(code, description) |

11 shows all data and requests confirmation

13 saveCreatedCategory()

6 container

7 create(code, description) .

| :Person I |conlainer:CaiegoryContainer
T T

i
5 getCategoriesContainer() _ |
|0 geiategoniest.omainen)

9 cat

20 ok

21 informs operation success
B T -

r%n :CreateCategoryView |

< T

14 save(cat)

|
1 [

|
|
>
“acma‘e(“’de-desc"pﬁc’”)) cat:Category
T
|
|
|
|

................................ L

|:CreateCategoryController |

I 15 validate(cat)
L‘.‘.‘.....“

| ‘ |
|:Person | |conlainer:Ca1egoryContainer cat:Category

 What would change here?

* Nothing! The controller
would still receive from
Person, an instance of
CategoryContainer, and
would continue making
the same calls

* The controller does not
need to know which
adapter object it is
interacting with

* The Person object is
responsible for providing
the intended adapter
object
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Data Persistence Example (5/6)

: CreateCategory : CategoryDB1Adapter
Controller

T | e ———

| |

{ l

1: save(cat)
>L
1.7: ok
e P
T T

Instance of
CategoryContainer

Detail of what would happen

when using the
CategoryDB1Adapter

: DBLibrary1

cat : Category

1.1: connectTo(...)

1.2: beginTransaction()

i | 1.3: sql = generatelnsertCommand()

I
|
I
|
I
I
[
I
I
I
I
|
I
|
I
|

SQL Command Example:
sgl = "Insert into Categories(Code,Description) Values('C0001','Description 1')

1.4: executeSQL(sql)

1.5: commitTransaction()

1.6: closeConnection()

a5 S &

23



Detail of what would happen

Data Persistence Example (6/6) e

: CategoryDB2Ad apter Instance of : DBLibrary2 cat : Category
CategoryContainer

: CreateCategory
Controller

I

|

|

- 1: save(cat)

1.5: 0k
<_ _________________________

L

>

I

I

I

|

I

1.1: open("TasksDB","sa","mypwd") | I
|

I

I I

I I

i | 1.2: sql = generatelnsertCommand() | |
I I

| |

SQL Command Example:
sgl = "Insert into Categories(Code,Description) Values('C0001','Description 1')

1.3: executeNonQuery(sql)

1.4: close()

B SN S
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Adapter Pattern — Advantages

* Open/Closed Principle: new adapters can be easily created without
having to change the client

 Single Responsibility Principle: separates business logic from details
regarding specific interfaces and/or data conversions

* Promotes High Cohesion and Low Coupling

* Combines other GRASP principles such as:
* Polymorphism
* Protected Variation

When applied to data persistence, as we did in the previous example,
the obtained solution might be seen as a Repository Pattern solution.



Repository Pattern



Repository Pattern

* Problem
 How to separate the business logic from the data access logic while easily
mapping from business objects to data and vice- versa?

* How to persist business objects being agnostic of the data access logic?
* How to recover business objects from persisted data?

e Solution

* Use a repository to intermediate the communication between the business
logic and the data access logic.
* The repository should act like an in-memory domain object collection
» (Business) Client objects use the repository to persist/recover domain objects
* Each repository implementation encapsulates the mapping logic



Repository Pattern — Example (1/2)

* In the DemoTasks project, the containers e o
can be thought as repositories i | WP [ty
* CategoryContainer - CategoryRepository S S
e TaskContainer - TaskRepository k) =) oty
o0 LT oG LTk

e Each Repository might have several implementations
* One using an in-memory approach (e.g.: based on the list standard class)
* Other using the DBLibraryl to persist on a given DB Provider (e.g.: MS SQL Server)
* Another using the DBLibrary2 to persist on another DB Provider (e.g.: Oracle)



Repository Pattern — Example (2/2

Domain
Model DTO (other)
Category Task
Repositories
<<Interface>> <<Interface>>
CategoryRepository TaskRepository
+save(cat Category) +save(task Task)
~ - {>{+remove(cat Category) <t---------- e +remove(task Task)
: +getAll() : List<Category> fmmmmm e : _____ D +getAll() : List<Task>
I 1 ! /\
T T T T
T T T T
I I | I
| ! | |
T I
] | | |
] | Infrastructure | K
I I —l—| 1
| I I I 1
I DBLibray1 ! l DBLibrary2 I
. L 1 !
CategoryDB1Repository TaskDB1Repository CategoryDB2Repository TaskDB2Repository
+save(cat Category) +save(task Task) +save(cat Category) +save(task Task)

+remove(cat Category)
+getAll() : List<Category>

+remove(task Task)
+getAll() : List<Task>

+remove(cat Category)
+getAll() : List<Category>

+remove(task Task)
+getAll() : List<Task>
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Repository — Common Operations

» Save (create or update) a domain object (aka entity object)

* Remove a domain object

* Get (retrieve) a domain object by its identity (aka primary key)
* Get all domain objects

* Get domain objects that meet some criteria

<<Interface>> <<Interface>>
Repository<TEntity : Entity, TEntityld: EntitylD> Entity
+save(obj TEntity) +getld() : EntitylD
+remove(obj TEntity) #setld(id : EntitylD)
+getByld(id : TEntitylD) : TEntity
+getAll() : Iterator<TEntity> <<Interface>>
+getAll(criteria) : Iterator<TEntity> EntityID
+getValue() : String
#setValue(value : String)




Factory Method Pattern



Factory Method Pattern

* Problem
 How to hide and decouple client classes from the complexity of creating a given
concrete object for which multiple subclasses (i.e. implementations) may exist?
 E.g.: In the DemoTasks Project, how to hide and decouple the Person class from concrete
CategoryRepository implementations?

 Solution
* Make sure all concrete objects share a common interface (or abstract class), then
specify a creator (factory) method that returns any object as an instance of the
common interface and, finally, ensure that client classes request concrete objects
using the creator method for which multiple implementations might also exist.



Factory Method Pattern — Generic Overview

Client

Creator

+method1()

+method2()

- ~ J+createTargetObject() : TargetObject

P

N

- -

Abstract or virtual
method. It is the
"factory method"

""“"""'"">+doSomething()

ConcreteCreator2

+createTargetObject() : TargetObject()

ConcreteCreator1

——

+createTargetObject() : TargetObject()

TargetObject obj = new ConcreteTargetObject1();
return obj;

<<Interface>>
TargetObject

A A

- - - — - -l - - _ > ConcreteTargetObject2

ConcreteTargetObject1

TargetObject obj = new ConcreteTargetObject2();

return obj;




Factory Method Pattern — Example

* In the DemoTasks Project, how to hide and decouple the Person class
from concrete CategoryRepository implementations?

Person

-name

+Person(CategoryRepositoryCreator)

7+getCategoryRepository() : CategoryRepository

catsCreator

CategoryRepositoryCreator

<<Interface>>

+createCategoryRepository() : CategoryRepository

CategoryRepository
+save(obj Category)

________________ > +remove(obj Category)

+getByld(id : Categoryld) : Category

+getAll() : Iterator<Category>

+getAll(criteria) : lterator<Category>

}

CategoryRepository getCategoryRepository() {

return catsCreator.createCategoryRepository();

I\ I\

CategoryDB1RespositoryCreator

+createCategoryRepository() : CategoryRepository() -

______ +remove(obj Category)

CategoryDB1Repository
+save(obj Category)

A A

+getByld(id : Categoryld) : Category

+getAll() : lterator<Category> CategoryDB2Repository

+getAll(criteria) : Iterator<Category> +save(obj Category)

+remove(obj Category)
+getByld(id : Categoryld) : Category

CategoryDB2RespositoryCreator

+getAll() : lterator<Category>

+createCategoryRepository() : CategoryRepository()

+getAll(criteria) : lterator<Category>
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Factory Method Pattern — Advantages and Usages

* Advantages

* Allows subclasses to choose the type of objects to be created

* Promotes High Cohesion and Low Coupling since the client code only interacts
with the resulting interfaces (or abstract classes)

* Open/Closed Principle and Single Responsibility Principle are also promoted

* Usages
* When a client class does not know what type of objects can be created

* When a client class wants its subclasses to decide the type of objects to be
created

 When creating concrete objects is (very) complex



Abstract Factory Pattern



Abstract Factory Pattern

* Problem

 How to hide and decouple client classes from the complexity of creating families of
objects, such that the objects of a given family were designed to work together?

* E.g.: Inthe DemoTasks Project one might considered that all domain objects should be
persisted in the same place/database. As so, per each database provider, one family of
repositories (for Category and Task) will exist. How to hide and decouple the Person class
from this complexity?

e Solution

* For each family create a factory (FamilyFactory). All family factories should
implement a common shared interface providing method to create the concrete
objects of such family. Concrete objects are returned as instances of another shared
interface.



Abstract Factory Pattern — Generic Overview

[ ]

TargetObjects Factory
Client <<Intorfaces> Target Family of Object
TargetObjectsFactory <<Interface>> <<Interface>>
+createObjectA() : TargetObjectA TargetObjectA TargetObjectB
+createObjectB() : TargetObjectB +doSomethingA() +doSomethingB ()
! | JANIAN JAN
! ! D i i
: : 1 | | |
| : |———— - - — - — - - - - = = T T I R - |
| I | I I |
F—————— - - J ———— = — = — = - |— = b o e e e e - - - ! ! !
| | : | I |
! 1 ! ! : !
I 1 L e e e e e oo e e e e e e e e o !
| | | 1 1 1
| 1 | |
: : | I I I
’ | | |
Family 1 of Objects ! I ! Family 2 of Objects I
! . 1 y ) I I
1 1 |
Family1Factory ConcreteObjectA1 ConcreteObjectB1 Family2Factory ConcreteObjectA2 ConcreteObjectB2
+createObjectA() : TargetObjectA() +createObjectA() : TargetObjectA()
+createObjectB() : TargetObjectB() +createObjectB() : TargetObjectB()
L A N\ : : A /N
N : | l o ; |
L e o e e e e e e e e e e e e e e e e e e - - = J L e o e e e D e e e e e e e e e e e e e e e e e e m - == 1




Abstract Factory Pattern — Example

* In the DemoTasks Project, each database provider represents a family
of Repository objects

]

Repository Factory

1]

Entity Repositories

St <<Interface>>
-name repos RepositoryFactory <<|nterface>> <<Interface>>
+Person(name : string, repos : RepositoryFactory) +createCategoryRepository() : CategoryRepository E e LIS RERF R O
7 - T+getCategoryRepository() : CategoryRepository +createTaskRepository() : TaskRepository +save(obj Category) tsave(obj Task)
! |+getTasksRepository() : TaskRepository A A +remove(obj Category) +remove(obj Task)
1
| . . A A A A
CategoryRepository getCategoryRepository() { X X I | 1 I
I 1 I I 1 I
i o e T T T e T 4 1
return repo.createCategoryRepository(); : : ‘ . . X
} T I__L__________________l I |
r 1 | | [} !
| | | : 1 |
I I | i 1 !
| | - = -‘ ___________ [ £y 1
I ] ' I \ 1
1 [ : | | |
I I N | |
| DBProvider 1 : i . DBProvider 2 !
: ; . ' Cat DB2 '
DBProvider1Factory CategoryDB1 : DBProvider2Factory F:ee:)go‘:i:ory :
+createCategoryRepository() : CategoryRepository Repository 1 +createCategoryRepository() : CategoryRepository :
+createTaskRepository() : TaskRepository : +createTaskRepository() : TaskRepository :
: N ! : . /:\ TaskDB2
"""""""" J TaskDB1 | L Repgsitory
e T Repository L o e e e e e e e == >

39



Abstract Factory Pattern — Advantages and Usages

* Advantages
* Ensures that the objects being used belong to the same family

* Promotes High Cohesion and Low Coupling since the client code only interacts
with the resulting interfaces (or abstract classes)

* Open/Closed Principle and Single Responsibility Principle are also promoted

* Usages
 When a client class does not know which family of objects will be created

* When a set of objects has been designed to work together
* When creating concrete objects is (very) complex



Factory Method vs. Abstract Factory

* Methods of an Abstract Factory can be seen as Factory Methods

* Both decouple the client classes from the concrete implementation classes
through interface (or abstract classes)

* Usually, Factory Methods create objects through inheritance while Abstract
Factories create object through composition

* Factory Method: suitable to create objects that derive from a
particular base class

* Abstract Factory: suitable to have a factory that is used to create
other factories which, in turn, create objects derived from a base
class. The intent is to create a collection of related objects.



Practical Open Issues
in the DemoTasks Project



Q1: Person vs. Data Persistence

* As seen, multiple database providers for data persistence can be supported
by applying the Repository and Abstract Factory patterns

* For each database provider (or distinct database library) there will be a distinct set of
{XXX}Repository implementations, as well as a RepositoryFactory implementation to
ensure that all repositories belong to the same “family”.

* Why are the repositories to be used dependent on each Person object?

* It is a decision grounded on some business logic. Since all manipulated data (i.e.
categories and tasks) belong to a certain person, he/she may select his/her
preferred persistence mechanism from those available/supported.

* Such selection might be made, for instance, when registering to use the application.

* As the DemoTasks application simulates a single user, his/her data (e.g. its
name) as well as his/her choice regarding data persistence can be saved,
for example, in an application configuration file (called, for exemple,
“config.ini”) which is read every time the application starts-up.



Q1: Configuration File Example

* Two parameters are being defined: PERSON_NAME and PERSISTENCE_MODE

# This 1s a configuration file in standard configuration file format
# Lines beginning with a hash or a semicolon are ignored by the application program.
# Blank lines are also ignored by the application program.

# Set the name of the person using the application
PERSON_NAME Micky

# Persistence mode can be one of the following values: memory, MSSQLServer, 0Oracle.
# Default value is "memory"
PERSISTENCE_MODE memory

# Other options

44



Q1: Initialization Flux

{XXX}Controller I | App ‘
1 1
] 1
1 Getlnstance() _
~1h
opt / [applnstace == null]
..Z..F’.f??.t.‘?_(_)..) applnstance:App
_?;___c__rg_a_t_g_(_)__)‘ cfgReader:ConfigFileReader |
1
1
4 read_config("config.ini") !
S create() )‘ cfgOptions:ConfigObject ‘
1
1
b 6.cfaoptions ... ,
alt [cfgOption.persitenceMode == "memory"] : :
1
Toreate() e . factory:MemoryRepositoryFactory |
1 | T
1
[cfgOption.persitenceMode == "MSSQLServer] : """""""""""""""""""""""""""" CTTTT T
1 1
8create) e b :)| factory:MSSQLServerRepositoryFactory ‘
T | S B, R b R
1 1 1
more options must be handled too Iﬁ X ! ! !
T | . .
1 T | 0
9 create(cfgOption.personName, factory) E ________________________________________________________ e L)
: l : : : -
T : T T T |
10 appinstance | | ! !
11 getPerson() E > ! E ! X X E
1 | 1 1 1 I
12 person [ u : ! : ! ;
N 1 1 1 I N
| Further Interactions between the controller and person Bl
- ! ! : i i ! :
{XXX}Controller I | App ‘ ‘ applnstance:App | ‘ cfgReader:ConfigFileReader | ‘ cfgOptions:ConfigObject ‘ | factory:MemoryRepositoryFactory | | factory:MSSQLServerRepositoryFactory ‘ ‘ person:Person ‘
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Practical Open Issues
in the DemoTasks Project

Fully decoupling Business Logic from Persistence Logic through Services



Q2: Where does the common logic that is
non-repository dependent goes?

P | :CreateCategoryView | l :CreateCategoryController | | :Person l | container:CategoryContainer |
'erson
T 7 7 T T
1 asks to create a new category N 1 1 : | ‘
> ! | |
! | I
L 2 Tequests data (code, description) LI ' ; ! ()
3 types requested data - : : : . ®
> I I 1
4 createCategory(code, description) 1 1 |
| I
5 getCategoriesContainer() _ | i
Ll I
6 container | :
7 create(code, description) l - .
! >
1 8 create(code, description) | cat:Category
|
} |
9 cat ' !
A 11 shows all data and requests confirmation 1 . !
|
12 confirms the data - : : | I
> 1 | !
|
13 saveCreatedCategory() - 1 | '
> ] !
14 save(cat) | N 1
> |
15 validate(cat) .
|
|
1
|
17 add(cat) 1
|
1
|
|
1
|
|
|
1
20 ok ! |
21_informs operation success } . |

Person :CreateCategoryView | l:CremeCatagoryContmller | |:Person l |con|ainer:Ca1egoryConlainer cat:Category
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Q2: What were the Container’s responsibilities?

* First set of responsibilities (business responsibilities):

* Ensure business logic regarding the related business entities (e.g. category).
E.g.:
* Creating an instance either from primitive data types or from a known DTO
* Checking/Avoiding adding duplicated entities
* Second set of responsibilities (persistence responsibilities):
* Persisting/Retrieving the related business entities (e.g. using an in-memory list)

* Strongly coupled with a concrete persistence method

It violates the Single Responsibility Principle !!



Q2: Splitting Container responsibilities

* Persistence responsibilities

* Are delegated to any object implementing a given repository interface
(e.g. CategoryRepository)

* Are no longer coupled to any concrete persistence method

* Business responsibilities

* Cover all common logic that is non-repository dependent

e Suggestion: rename “Container” classes to “Service” classes
* Itis more coherent with well know best practices

This way, the SRP is no longer violated !!
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Q2: Proposed solution — Example oroect U801

P :CreateCategoryView | :CreateCategoryController | | :Person | factory:RepositoryFactory I | repo:CategoryRepository I
‘erson
T T

T

1 asks to create a new category

16 saveCreatedCategory()

T T T
! ! ! !
! ! ! !
> I I I
| | |
2 requests data (code, description) I_I i i |
L ] i !
3 types requested data - | | | |
> ! ! !
4 createCategory(code, description) 1 | |
! !
5 getCategoriesService() ; |
> i
6 getCategoriesRepository() .
8 create(repo) | service:CategoryService
j
9 service :
|
10 create(code, description): !
1 11 create(code, description) »| cat:Category I
1 Ead "
1
12 cat }
)
13 ok ! |
! !
14 shows all data and requests confirmation . . |
T 1 1 1
15 _confirms the data ! ! ! :
> . . i
! ! !
i
! !
, !

17 addOrUpdate(cat)

18 validate(cat)

119 ok
( K
20 save(cat)

21 ok

22 ok

23 ok

24 informs operation success

L '

Person :CreateCategoryView |:CreateCategoryConh'olIer l |:Person l |service:CategoryService I |factory:RepositoryFactory I |repo:CategoryRepository I |cat:Category

‘
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
N
1
i
!
|
|
|
|
|
|
|
|

>
7 epo )

-
i
I
i
i
I
i
i
i
I
i
i
i
1
i
i
i
I
i
i
i
I
i
i
i
I
i
i
I
I
i
i
I
I
i
i
I
I
i
i
I
I
i
i
|
i
i
|
I
i
i
i
I
i
i
i
I

|

|
h i
| '
' |
\ |
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Service classes

* Responsible for implementing the business logic that, by the
application of other principles (e.g. Information Expert, Tell Don’t Ask,
SRP), should not be assigned to any domain class (e.g. Category, Task)

* Each service class supports the realization of one (or more) use cases
related to a single business entity. E.g.:
* CategoryService: supports the realization of UC related with the Category entity
» TaskService: supports the realization of UC related with the Task entity

* Usually, these classes are stateless
* There is no need to have (or keep) an (internal) state

* They can be created when needed, used to complete a UC, and then destroyed
without any loss of information



QZ2: Creating Services (on any US

SD_PersonCreatingServices

factory repoTasks repoCats
{XXX}Controller ‘ :Person :RepositoryFactory :TaskRepository :CategoryRepository

I I I I I
] I I I
1 getCategoriesService() : I I I
V. I I I
I2 getCategoriesRepository() - | | |
> I I
3 repoCats u | |
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" I I
4 create(repoCats) | srvCats: l l l
CategoryService | | |
. : | |
] 1 I I
kSsnCats ! ! ! !

]
6 getTaskService() o | | : :
> ! | | 1

I
.7 getTasksRepository() I - | | |
T > 1 I
I(8 repoTasks | J : |
"""""""""""""""""""""""""""" e 1 1
9 getCategoriesRepository() | - | | |
T g | |
I 1 I

10 Cat
10.TBPOCAIS e J : :
11_create(repoTasks, repoCats) , >| srvTasks: TaskService ‘ l l l
: . | : :
I I 1 I I
]
N2sTasks i ! . ! ! !
B 1 1 ! 1 1 1
{XXX}Controller ‘ :Person srvCats: srvTasks:TaskService factory repoTasks repoCats
CategoryService :RepositoryFactory :TaskRepository :CategoryRepository
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Q2: Creating a Task — Alternative 1

DEINMIENS
Project USO5

Person
i

1 asks to create a new task

10 technical description, effort estimation, deadline)
and asks to select the category it fits in

requests data (reference, title, informal description,

11 types requested data and selects intended category

22 shows all data and requests confirmation

21 ok

23 confirms the data

32 informs operation success

24 saveCreatedTask()

25 save(task)

30 ok

31 ok

°
service srvCats: repoTasks repoCats IstCategoriesDto
:CreateTaskView I | :CreateTaskController | | :Person | :TaskService CategoryService :TaskRepository :CategoryRepository cat:Category I :List<CategoryDto>

T T T T T T T T T
i i i i i i i i
i i i i i i i i
i i i i i i i
! ! ! ! ! ! !
2 start() ] ' ' ' ' | |
i i i i i i
3 getTaskService() i i i i i i
I —— ' ' ' ' '
4 . ! ! ! ! !
e~ 2E2 | | | | |
5 getCategoriesService() _ | | | | | |
— > ! ! ! ! !
6 snCal | | | | |
8.5 ! ! ! ! !
7 getCategories() | | | . . .
i i i i i
8 IstCategoriesDto ) ) |_I H H H
i i - ! ! !
9 IstCategoriesDto ! ! ! ! ! !
i i i i i i
! ! ! ! ! ! !
! ! ! ! ! ! !
I I I I I I I
I I I I I I I
i i i i i i i
i i i i i i i
i i i i i i i i
. I I I I ! ! !
! . ! ! ! ! !
12 create(ref, title, infDes¢, tecDesc, effort, deadline, catltl) ! ! dto:TaskDto l . . .
| | | | T | | |
13 createTask(dto) : . . . ' . . .
I I I I I I

!
14 : . | ' | | |
T i ! i i i
1 15_getCategoryld() | ! | | |
! T ! ! !
| 16 catld | H | | |
' i ‘- ' ' '
| 17 . ! . . |
! l T l !
i 18 cat . ! ! |:I !
i i i - i
i i i i
! extracting more data from the dto Bi ! ! !
1 T N 1 1 1
i 19 title, ihfDesc, tecDesc, eﬂor:(, deadline, cat), A i
i

i i i i
20 task | . i
! !
i i
i i
i i
! !
i i
! !
I I
i i
i i
i i
! !
! !
! !
i i
i i
i i
! !
! !
I I
I I
i i
i i
i i
! !
! !
I I
i i
i i
i i
! !
! !
I I
I I
i i
i i
i i
i i
! !

g

o
Person

. .
:CreateTaskView I |:Crea1eTaskController |

| :Person |

:TaskService

srvCats:
CategoryService

.
service repoCats

dto:TaskDto l
:CategoryRepo:

repoTasks
:TaskRepository
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DemoTasks

Q2: Creating a Task — Alternative 2 e

[
service srvCats: repoTasks repoCats IstCategoriesDto
P :CreateTaskView | | :CreateTaskController | | :Person | :TaskService CategoryService :TaskRepository :CategoryRepository cat:Category | :List<CategoryDto>
erson
i T T T T T T T T T
1 asks to create anew task - ' " " " " " i i i
I I I I I I I I
2 start() | | | | | | | |
> ' ' ' ' ' ' '
3 getTaskService() | | | | | | |
I I I I I I
I I I I I I
4 .
22080 J] | | | | | |
5 getCategoriesService() 1 : : : : : :
— > I I I I I I
6 srvCats : : : : : :
I I I I I I
7 getCategories() | | : | | | |
i i ' ' ' '
8 IstCategoriesDto . . |_I . . . .
i i - ' ' ' '
9 IstCategoriesDto . . . . . . .
i i i i i i i
requests data (reference, title, informal description, i i i i i i i i
10 technical description, effort estimation, deadline) ' ' ' ' ' | | |
and asks to select the category it fits in i i i i i i , ,
I I I I I I I I
11 types requested data and selects intended category . . . . . . . . .
7 1 1 1 1 1 1 1 1
12 create(ref, title, infDesc, tecDesc, effort, deadline, catld) ! ! ! dto: TaskDto l . . . .
| | | | ‘ | | | |
' ' ' ' ' ' ' '
13 shows all data and requests confirmation | | | | i | ' ' '
I I I I I I I I
I
14 confirms the data | | | | | , ' ' ' '
' ' ' ' ' ' ' '
i
15 createAndSaveTask(dto) | | | | . | | | |
' ' ' ! ' ' ' '
16 createAndSave(dto) \ | | ! | | | |
T > | ' | | | |
. 17 getCategoryld() | ' . | | |
i i i i i i
. 18 catld . u | | | |
: < : : : : ; :
| | ' | | | |
! : ; : 1) ! !
! 20 cat ! ; ! ] ! !
' ' ' T ' '
i | extracting more data from the dto B. | | | |
I I I I I
1 1 K 1 1 1 1
. 21 create(ref, title, infDesc, tecDesc, eﬁor}!. deadline, cat) ! task:Task i i
I ! ! I !_—,_| I I
| | ! | | A | |
. 22 validate(task) | | . . ' . .
| I
| | ! | | ! | |
I I ! I I , I I
| 23 ok | ! | | ! | |
| I
i k i ! i i . i i
I I ' I I ! I I
i 24 save(task) ! ' ! ! | ' '
1 1 ! 1 ! 1 1
' 25 ok ' | I_I ! : ! !
1 - 1
2 ok ! ! ; ! ! ! ! !
' ! ' ' ! ' '
] i i ! i i i i i
27 ok I I I ' I I ! I I
: | | | ! | | ! | |
28 informs operation success ' ' ' ' : ' | . | |
' ‘ l l l l ! l l ! l l
Persan :CreateTaskView l |:CreateTaskControIIer | |:Person l service srvCats: dto:TaskDto I repoTasks repoCats |task:Task | |cat:Category IstCategoriesDto
:TaskService CategoryService :TaskRepository :CategoryRepository :List<CategoryDto> 5 4




Revising DemoTasks Core Architecture

e Controllers: seen as pure intermediaries between the Ul Layer and the Domain Layer

* Domain Layer, comprising:
* Model: as the set of classes that capture domain concepts, their relationships and related
business logic

* Services: as a set of pure fabrication classes that are responsible for the business logic related to
use cases, which could hardly be assigned to (domain) model classes

* Repositories: as a set of interfaces that specify the APl used by the domain layer to save/retrieve
its model entities to/from any concrete data storage mechanism

* DTO and Mappers: as a set of classes whose concern is to avoid exposing model entities directly
to other layers

* Infrastructure: as set of at least one concrete implementation of each interface
specified at the repositories level of the domain layer



Summary

* GoF Design Patterns:

* Are focused on more specific problems than GRASP and SOLID principles

* Present generic, but robust, solutions to repeatedly occurring problems in OO SW
development

* The Singleton pattern should be carefully adopted - use it wisely!

* The Adapter pattern promotes Open/Closed and Single Responsibility principles,
as well as High Cohesion and Low Coupling

* The Factory Method and Abstract Factory patterns are suitable to decouple client
classes from creating instances of concrete implementation classes

* Knowing and Adopting more Design Patterns help us evolving the core architecture
of the DemoTask Project:
* To satisfy new functional and non-functional requirements
* To improve some SW quality metrics such as maintainability, extensibility, and testability
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