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Topics

About software design principles specific to web
applications

How design patterns provide modular solutions to
common problems

Key web application design patterns
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Topics

14.1 Real-World Web Software Design

» Challenges in Designing Web Applications

14.2 Principle of Layering

» Data layer, Application Layer, and Presentation layer
 Common Layer Schemes

14.3 Software Design Patterns in the Web Context

» Adapter Pattern, Simple Factory Pattern, Template Method
Pattern

14.4 Data and Domain Patterns

» Table Data Gateway Pattern, Domain Model Pattern, Active
Record Pattern

14.5 Presentation Patterns
* Model-View-Controller (MVC) Pattern, Front Controller Pattern
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14.1 Real-World Web Software Design

Software Requirements, Software Requirement
Specifications, Software Design

IEEE Recommended Practice for Software
Requirements, 2010,
http://www.cse.msu.edu/~cse870/IEEEXplore-SRS-
template.pdf

IEEE Draft Standard for Software Design Descriptions,
2005,

http://www.san.uri.br/~pbetencourt/engsoftll/IEEE-
P1016-d50.PDF

Software Design Document (SSD) template
(summarized from STD 1016),

http://www.zeynepaltan.info/SDD-Template.pdf
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Visualizing Layers

UML - uses
Relationship,
Dependency
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Visualizing Tiers
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Two-Layer Model

Presentation layer

FHF pages | Helper functions

Data layer

Data access | Service helpers

Business Rules and Processes

Presentation layer |

EditArtWork. php

AddArtWork.php

2

\\ Data layer |
v

ArtWorkDatadccess OrderDatadccess

+ CreateArtWork() CrealeQrder()
+ RetrieveArtWork() RetrieveOrder()
+ UpdateArtWork() UpdateOrder(}
+ DeleteArtWork() NeleteOrder()




Three-Layer Model

Presentation layer

FHF pages

Helper functions

Business layer

Entities

Service helpers

Simple Mapping of Tables to Domain Objects

Business layer

Artist ArtWork

id: dint

TastName: string
firstName: string
nationality: string

id: dint
artisr:

Artist
title: string
yearOfwork: date

OrderDetail

Order

id: int

artWork: ArtWork
guantity: int
price: currency

+ id:

int

+ orderDate: date
+ details: OrderDetails[]

Artists

ArtWorks

OrderDetails

Orders

ArtistiD
LastName

FirstName
Nationality

PK  ArtWorkID
ArtistID

Title
YearOfWork
etc

PK  OrderID
PK  ArtWorkID

OrderID
OrderDate

Quantity
Price

CustomerID




Complex Domain Objects

Order

id: int

orderDate: date

details: OrderDetails[]
customer: Customer
recommendations: ArtWorks[]
payment: Payment

shipping: ShippingRecord

+ + + + + + +

ApplyDiscounts()
CheckPayment ()
CheckInventory()
FindRecommendations ()
GetPayment()
NotifyShipper()
UpdateInventory()

+
+
+
+
+
+
+

A Database API Adapter

<< interface ==
SomeClass (or Page) -‘9 DatabaseddapterInterface

+ beginTransaction()
+ commit()

+ fetch(): Array

+ rollBack()

+ runQuery(): mixed

+ setConnectionInfo()

o
]
1
y

AdapterPD0 AdapterMysQLi

beginTransaction() + beginTransaction()
commit() + commit()

fetch(): Array + fetch(}: Array
rollBack() rol1Back()
runQuery(J: mixed runQuery(): mixed
setConnectionInfo() setConnectionInfo()

|

;] mysqly

construct(host,user,pass,db) construct{dsn,user,pass)

beginTransaction() + commit()

commit() prepare(): mysgli_stmt

exec(): int + query(): mixed

prepare(): FDOStatement + rollback()

query(): PDUStatement
+ rolTRack()




Template Method Pattern

£Fent| SomeClass (or Page)

Aigositive

1

1

1

w public function findA11() {
$sq1 = getselectStatement();

<=abstracts: . .
TahleDataGateway ?;?E'!” ;:E;u:::;‘i?dbﬂﬂ“?ry(i sq1);

throw new Fxception('Something happened');

# getSelectStatement() 1

+ findal1() return $this-zlastStatement;
}

i

abstract protected function gerSelectSrarement();

ArtistTableCateway ArtWorkTableGateway

# gerSelectSratement () # gerSelectStatement ()
+ FindA110) + findA110

prolecled Munclion gelSeleclSLalemenl() protected function getSelectStatement()

rerurn "select * lrom Arcisis’; return 'select * from ArtWorks';
Ii

Table Data Gateway Pattern

<<abstract>>
TableDataGateway

# getSelectStatement ()

# getPrimaryKeyName
gindA;1()y v © DatabaseAdapter
findById()
findBy ()
insert()
update()
delete()

ArtistTableGateway ArtWorkTableGateway

# getSelectStatement() # getSelectStatement()
# getPrimaryKeyName () # getPrimaryKeyName ()




Example Domain Model

<<abstracts:
DomainObject

:__gﬂstﬂ:tﬂhmaﬂ)
eetFieldisass(}

# dossFialdExi st(name)
+ _ getiname)

+ __ser{name)

+ _isset{nae)

+ __ unmert {rensa)

[y

Artist ArtWork

Order

+ __consLrucL{daLa[]) + _ consblrucL{daLa[])
# getlieldMames() # getlieldNames()

+ consLrucL(daLa[])
# getlieldNames ()

protected static functian gptﬁe'ldwms(}ll
i

return array("ArtistID’,
"FirsiName',
‘LastName',
'Nationality’,
"YearQfRirth',
"YearQiDealh®,
‘Details’,

"Arcisilink”

)i

Active Record version of the Artist and ArtistCollection

Classes

<<abstracts>
DomainObject

getFieldNames ()
doesFieldExist(name)

__get(name)

__set(name)

__isset(name)
unset(name)

|

Artist

construct(datal])
getFieldNames ()
findByKey (key)
insert()
update()
delete()

o LT >

<<zabstracts>>
DomainCollection

]

ArtistCollection

artists[]

addArtist(artist)
removeArtist(artist)
findA110)
insertMultiple()
updateMultiple()
deleteMultiple()

L__________.I.___________J

v

DatabaseAdapter




Classic Model-View Control (MVC) Pattern

Classic Model-View Control (MVC) Pattern




MVC Split Between the Client and the Server

Response in the MVC Between Client and Server

10



FrontController

Front Controller Pattern

+ dispatchAction()

+ determineRequestedAction()
+ performCommonRequestProcessing()

<<abstracts>
ActionCommand

# processRequest()
+ simpleFactor : Command

[AY

ConcreteActionl

ConcreteAction2

ConcreteAction3

# processRequest()

# processRequest()
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Completed Project 2

e Posts

# processRequest()
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The form should be
populated with the
requested customer data.

Summary and Conclusion
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