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DAO pattern

= DAO stands for Data Access Object.

= DAO Design Pattern is used to separate the data persistence logic
in a separate layer.

= A DAO typically has a 1:1 map with a data store table or entity-set.

= With DAO design pattern, we have following components on which
our design depends:
°c The model which is transferred from one layer to the other.
> The interfaces which provides a flexible design.

> The interface implementation which is a concrete implementation of the
persistence logic.

I ———————————————————————————————————————————————————————————————————————————————————————————
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Example

\ Books BookDao: Main
Foeoeee R e ISBN s o getAllBooks /! e Uses the
. public class Books { e« Name | e getBookBylsbn interface
. i Transfers el Calls
private int isbn; ¢ deleteBook
private String bookName;
public Books() { Implements
} |
public Books(int isbn, String bookName) { BookDaolmpl:
this.isbn = isbn; | * getAlBooks
: " . | e getBookBylsbn
this.bookName = bookName; | e saveBook
} o deleteBook

// getter setter methods

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
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Example

N\

Books BookDao: Main
e |[SEN & e getAllBooks ! e Uses the
e Name Transfers s getBookBylsbn Calls interface
o saveBook
o deleteBook

public interface BookDao {
| Implements
List<Books> getAllIBooks();

Books getBookBylsbn(int isbn); |
void saveBook(Books book); | EmkDaerll;lpl: :
. i i o getAllBooks
: void deleteBook(Books book); i e getBookBylsbn
) e saveBook
"""""""""""""""""""""""""""""""""""""""" e deleteBook
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Repository Pattern

= A repository acts at a higher level of abstraction working with
aggregations of business entities

= Abstraction layer between business logic layer and Data access layer.

= This repository acts as an in-memory collection of domain objects,
providing a clean and consistent API for the application to perform CRUD
(Create, Read, Update, Delete) operations.

= DAO vs Repository:
> DAO would be considered closer to the database, often table-centric.

o Repository would be considered closer to the Domain, dealing only in
Aggregate Roots.

o Repository could be implemented using DAO's, but you wouldn't do the
opposite.
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public class Country { public interface CountryRepository {
private Long 1id; Country fetch(Long 1id);
private String name; Long save(CountryEntity country);
private String abbreviation; void update(CountryEntity country);
private int statement; int delete(Long 1id);

} }

public class CountryRepositoryImpl implements CountryRepository {

hi . private CountryDAO countryDAO; E
this pattern uses more »: private StateDAO stateDAO; :
than one DAO to !

aggregate data and Country fetch(Long countryId) {
publish it via domain CountryEntity countryEntity =
object. countryDAO. fetch(countryId);

StateEntity stateEntity = stateDAO.count(countryIld);
This pattern should // Country Mapper to copy data from the country entity
be used to prepare and state entity and prepare country object (domain object)
complex domain }

objects so the Long save(Country country) {
business laver

........... VI=Y return countryDAO.save(country);

}

D
1




Note: Using Generic Programming

public interface IRepository<T>

1
IEnumerable<T> GetAll();
T GetByID(int id);
woid AdA(T item); o e et 00 f
void Update(T item); ;rg;ii?;;;? an abstraction over another
void Delete(T item);

¥

A Generic Repository doesn't define a meaningful contract. The operations defined as not
that expressive.

public class AuthorRepository : IRepository<Autho

//Implemented methods of the IRepository
interface

}
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Factory Method Pattern




Factory Method Pattern

= Factory Method

Product p = createProduct()

Pattern allows the sub-  peosum o ;
classes to choose the type o — ROSitory iy
] ’b‘o( reator rfaCe
of objects to create. S cinterfaces
! . - + someOperation) [~ > “rodud
= Just define an interface or + createProduct): Product + doStuff(
abstract class for creating A B
a’n ,Opjg Qt '('e'x'—Rg E05|t0ry) ConcreteCreatorA ConcreteCreatorB \\ ""nclrete | Cuml:rete
_ - ~“but let the subclassés ~ _ [ Concreg, ep"'"“”““
Os/ .
l/ (EX SQL Re pO OI’ NOSQL \f createProduct(): Product + createProduct(): Product SQL; /VQSQSLItOrIeS
\\ Repo') de.CIde WhICh Class/,return new ConcreteProductA()
to Instantiate. ’

RIAD SONBOL - SOFTWARE SYSTEM DESIGN 10




// Interface for DataRepository with CRUD operations
interface DataRepository {

void fetchData();

void addData(Object data);

void updateData(Object data);

void deleteData(int datald);

// Factory Method: DataRepositoryFactory
interface DataRepositoryFactory {
DataRepository createRepository();

A

\ |mER:

// Concrete impl for SQL databases with CRUD ops
class SQLDataRepository implements DataRepository

// Concrete implementation for SQL databases
class SQLDataRepositoryFactory implements DataRepositoryFactory {
@Override
public DataRepository createRepository() {
return new SQLDataRepository();

}
}

// Concrete impl for NoSQL databases with CRUD ops
class NoSQLDataRepository implements
DataRepository {

// Concrete implementation for NoSQL databases
class NoSQLDataRepositoryFactory implements DataRepositoryFactory
{
@Override
public DataRepository createRepository() {
return new NoSQLDataRepository();

]




oL L od
O A
» e Y e
R
Client Code 50 o
20 3\0 ’{,\O(\“ oﬁce((\ \)\’6"66
© Cefi‘ deaoo & P
. . ’ o
// Client code using Factory Method with CRUD operations 0\0\693‘3‘\ \0@0\:«\3\\ (\)(,a’i\ooe
public class MainFactoryMethod { © 2 “@\035 co“‘{\% (\o‘\‘\(\
public static void main(String[] args) { e C‘ee(\‘d’é W® ot (ea’{\o
DataRepositoryFactory sqlFactory = new SQLDataRepositoryFactory(); 0-\&‘\9‘ e(\x‘af" %&\\?«c’
O\)& o DataRepository sglRepository = sqlFactory.createRepository(); c\'\“&e(sd\“\(\
Q\&Q ,&é’b \OQ/ 5\'69 \,"o(\\
& Qj:b(’ \§’\\\ sqlRepository.addData(new Object()); e®
O‘O\Q’%,Qoe Q(\’b‘ sqlRepository.fetchData();
e X,
RN
e® QT oY
¢ Qe('\ 650 DataRepositoryFactory noSqlFactory = new NoSQLDataRepositoryFactory(); s\o(b S
° o‘\’& ,8@6 . DataRepository noSqlRepository = noSqlFactory.createRepository(); Qoﬂ‘ *40
(7 Q O\ S
9 oW X0 P X
. _ S N AL o
noSqlRepository.updateData(new Object()); &O’b @QO‘ON?’QQOQ\Q’
noSqlRepository.fetchData(); O go’@ @Y O
¥ &KV N _gb
} : he use of mock of test : 000 e® ’b(\e ‘\(\%
i bility by facilitating t sitories of substitute & o e &
Improve testab! You can create mock re.p.o onents without (\"’QA c‘?’fox@
implementations. olate and test specific comP c@“"&\oo
\

. is
- imp\ementaﬂons tob e Connect'lons- \‘A 66
_ re\v'\ﬂg on rea\ data a RIAD SONBOL - SOFTWARE SYSTEM DESIGN (JO 12




Factory Method Pattern

= Benefits:

o Flexibility: Clients can work with the abstract creator interface,
unaware of the specific repository implementations. This allows
for seamless substitution of repository types without modifying
client code.

> Encapsulation: The creation logic is encapsulated within the
concrete creator classes, promoting a clean separation of
concerns.
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The Abstract Factory pattern




The Client is written against the
abstract Lar.%,::-r*lf and then tompesed at

The Abstract Factory pattern ety o

J

The g"lbs{:racf]:ﬂ-‘.‘lzm"]l delbines the —
inter Faee that all Conevete kactories
must Irr-ll:'ll'.'m{r"l'_, whith tomsists of a set

of methods for produting Pmd-u'-i:s This is the produtt

" |t provides an interface for ) only Esth ot
° ege ;-ar__,mnr' fan Produle dan
creating families of related or <Cintrace>

o entive 2t o* ?i;, Asaracprada
dependent objects without / |

specifying their concrete | — —
classes. k—l —I

= In the context of the DAL, the [ s | = I

CreateProductaf)

Abstract Factory pattern il e > [ e
extends the Factory Method | [ ﬁ o |
The econtrete fattories implement The ’

concept to create families of ifbevent product families. To create 3 S >

H H produtt, the tlient uses one of these fattories, > ProductB2 | ProductB1
re pOSItO r|es. 50 |-|; REVEY has :a 'n'r.starl'_].a'tr_ a ?v::-d.».l'.': ”'IDJ"'H:
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Example

How Can you redesign the data access layer
in your project in a better way?
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