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Features of Object-Oriented Computin

A program consists data and functions (operations) that”
manipulate data;

A class consists of data members (variables) and function
members (methods);

A classis an Abstract data type: Encapsulation of state in an
object that can only be accessed through operations defined
on them. Clean interface -- public and private components.

Inheritance: extending a class by keeping the unchanged
parts. Supports code reuse.

Classes can be organized in a hierarchy through inheritance.
Dynamic memory allocation and de-allocation

Dynamic binding

Polymorphism
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Travel Preparation

Problem Definition (Regquirements)

| nput:

Output:

The number of daystotravel;

The country name;

Thelocal temperaturein Celsius,
The amount of local currency needed

Thelocal temperaturein Fahrenheit




Problem Decomposition

Main class
\
» Enter numbers of daysto travel,;
* Enter the country name
« Make use of other classesto perform computation;
 Print output;
- ’ /
7 S
days amount ~ Fahrenheit
InUSD Amount in Celsius ~,
a . N local currenc 4 .
* Hotel cost in USD; y » Convert Celsiusto
» Rental car cost in USD; Fahrenheit;
* Meal cost in USD; amgg?)t « Convert Fahrenheit
\.» Total cost Y, n \_ toCelsius; Y,
myCost class l TemperatureConversion class

e Convert USD amount
into local currency
amount;

CurrencyConversion class 6



Class Members

A class consists of alist of members

= Each member can be
¢+ adatamember, or caled avariable
+ afunction member, or caled a method

= Function members

¢+ Constructor: is afunction member that has the same
name as the class name. It i1s used to
e |nitialize the data members in the class

« Passvaluesinto the class, if the values will be used by multiple
function members

¢ Other function members are used
e Manipulate data members,
 Provide reusable functions for other classesto call;
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Class ver sus Objects . S

A classisastructural design, or acalled bluepr

= A member can be private, protected, or public
¢+ private members can be accessed in the class only
+ Protected members can also be accessed by child classes
¢+ Public members can be accessed all classes in application.

= Static member: If static keyword Is used, the
member can be accessed without 1nstantiation:

¢+ className.memberName

A class can be used to instantiate one or more objects
= ClassName refName = new ClassName();
= refName.memberName to access the member

A set of functions (methods) are grouped in one class;
A group of classes are organized as a namespace
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Main Classis the class with the Main method ]
using System,;
class TravelPreparation {

static void Main(string[] args) { // The main method
Console.WriteLine("Please enter the number of days you will travel");
String str = Console.ReadLine(); // read a string of characters

Int32 daysToStay= Convert.Tolnt32(str); /[ Convert string to integer
myCost usdObject = new myCost(daysToStay); // Create an object
Int usdCash = usdObject.total(); // Call a method in the object

Console.WriteLine("Please enter the country name you will travel to");
String country = Console.ReadLine();

CurrencyConversion exchange = new CurrencyConversion();

Double AmountLocal = exchange.usdToLocalCurrency(country, usdCash);
Console.WriteLine("The amount of local currency is: " + AmountLocal);

Console.WriteLine("Please enter the temperature in Celsius");

str = Console.ReadLine();

Int32 celsius = Convert. Tolnt32(str);

TemperatureConversion c2f = new TemperatureConversion();

Int32 fahrenheit = c2f.getFahrenheit(celsius);

Console.WriteLine("The local temperature in Fahrenheit is: " + fahrenheit);




Class name LReturn type Method name
N\ 4 _
class Tempg /atureConver % constructor
{

_  public Int32 getFahrenheit(Int32 c)

I {
Method 1 Doublef=c*9/5 + 32; L [J—
return Convert.Tolnt32(f);

Methods2 ) ., Passing
~ public Int32 getCelsius(Int32 f) 'nto :

{ function

directly

Doublec=(f-32)*5/9;
return Convert.Tolnt32(c);

}
N -/
TemperatureConversion c2f = new TemperatureConversion(); 5

Int32 fahrenheit = c2f.getFahrenheit(celsius); 10



Referenceto an Object -

TemperatureConversion c2f = new TemperatureConversion();
Int32 fahrenheit = c2f.getFahrenheit(celsius);

—> 42F1D761C ﬂass TemperatureConversion \
{

public Int32 getFahrenheit(Int32 c)

c2f| 42F1D761C {
Double f=c*9/5 + 32;
return Convert.Tolnt32(f);
}
c2f.getFahrenheit(23); public Int32 getCelsius(Int32 f)
{

Doublec=(f-32)*5/9;
return Convert.Tolnt32(c);

}

c2f. getCelsius(98): & /
5
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}

class myCost {
private Int32 days; —

Constructor: is amethod that has

Data member

the same name as the class.
Allow to pass avalue into the

public myCost(Int32 daysToStay) {

days = daysToStay;
} ‘}\;\

private In132 hotel() {
return’ 100 days;

}

private Int32 rehtaICar() {
return 30 days

}

private Int32 r“geals() {
return 20 * days;

| class and used by all methods

— Thevaueis provided when an
\‘ object is created.

myCost usdObject = new myCost(7);
int usdCash = usdObject.total();

}
v

public Int32 total() {

return hotel() + rentalCar() + meals();

}
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class CurrencyConversion {
public Double usdToLocalCurrency(String country, Int32 usdAmount) {

switch(country) {
case "Japan":
return usdAmount * 117;

case "EU":
return usdAmount * 0.71;

case "Hong Kong":
return usdAmount * 7.7;

case "UK":
return usdAmount * 0.49;

case "South Africa";
return usdAmount * 6.8;

default:
return -1;

This class does not need to have\
aconstructor: It has no data
member;

The parameter is passed to the
function member, instead of
Into the class for al member

\functi onsto use. /
ﬁere IS one function member\

only in thisclass. If there
would be more methods and
all methods use the same
parameters, we would want to
pass the parameters into the
class, instead of into 5

wdividual methods. /
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Developing Web Servicesin >
Windows Communication Foundation

/ WCF Servicesvc \
/ WCF Client \ Endpoint
—1 A| B| C
0 k
]Qf ‘ Proxy Endpoint I l i
=2 UalB|c Py AlB|C
r 44 .
\ / HTTP/ Endpoint
S ang Others ? AlB|C /

Address Binding Contract
(where) (how) (what)

Endpoint/Proxy

14



15 Develop Web ServicesUsng WCF .

w Start Page - Microsoft Visual Studio TeXt Ch
FILE EDIT VIEW DEBUG TEAM SQL TOOLS TEST ARCHITECTURE ANALYZE WINDOW %Ctlon 3 2 1
New * 18 Project. Ctrl+Shift+N NN
Open » ‘@ WebSite... Shift+Alt+N You did this
Close T Team Project... exerC| se | N
‘D File... .
Project From Existing Code... ass gnment 1
-
New Web Site T T S——
P Recent .NET Framework 4.5 * Sortby: Default Solution Explorer *AOX
I y: P
4 Installed cs o~ o "
@ ASP.NET Empty Web Site ~ Visual C# @ -2 0a0n
4 Templates - Search Solution Explorer (Ctrl+;) o
Visual Basic g | ASP.NETWebFormsSite  Visual C#
fa] Solution 'WCFServicel' (1 project)
cs -
Samples @] ASP.NET Web Site (Razorvl) Visual C# - WCFServicel
P Online c# = a APP-COde
@] ASP.NET Web Site (Razorv2) Visual C# c# [Service.cs
s C* Service.cs :
‘@ ASP.NET Dynamic Data Entiti... Visual C = App_Data
c# 3 ice.
WCF Service ‘ Visual C# g f;r:ce 5‘;‘
€n.conti
—is g
2]l ASP.NET Reports Web Site Visual C#
5
15
Web location: File System *  C\YinongAll\YinongDellOffice\Teach AINC! ~




16

| Service.cs and Service.cs Files

App_Code/IService.cs X Vel @T AT Ml Xa-

=0 [Service «| “® HelloWorld() = App_Code/IService.cs App_Code/Service.cs* X
~lusing System; ES “$ Service | “@ absValue(int x)
using System.ServiceModel; - “lusing System;
// NOTE: If you change the interface | | using System.ServiceModel;
[Sc?"‘-:'iCa::'CCﬁ‘C"aCt] ' // NOTE: If you change the class name
-lpublic interface IService =lpublic class Service : IService
{ {
[OperationContract] N = public string HelloWorld()
string HelloWorld(); \ {
\ return "Hello World";
[OperationContract] | }
3 . k ‘\ J - &
double Pivalue(); N - public double Pivalue()
' \\\‘\‘ = {
[OperationContract] '\\ double pi = System.Math.PI;
int absValue(int intval); ! return (pi);
| \\\‘:‘:‘ } >
T ‘ - ublic int absValue(int x
Address M Binding Contract ; (int x)
(where) Pt —4 m—_
:/ (® ASU Repository (©) Service Service < \har 7
| € C N  ®© venus.eas.asu.edu/WSRepository/Services/BasicThreeSvc/Service.svc w -\l

You have created a service.

Service Service

M| »

To test this service, you will need to create a client and use it to call the service. You can do this using the svcutil.exe tool from
the command line with the following syntax:

svcutil.exe http: venus.eas.asu.edu/WSRepositox

Services/BasicThreeSvc/Service.svcwsd




17 Difference between .asmx and .svc servicés

O Service Web Service @ Service Service

< C M © venus.eas.asu.edu/WSRepository/Services/BasicThree/Servi

Service

m

The following operations are supported. For a formal definition, please review the Service Description. -
e Helloworld
e PiValue

e abs

This web service is using http://tempuri.org/ as its default namespace.

Recommendation: Change the default namespace before the XML Web service is made public.

Each XML Web service|

services on the Web. | Agu Reposito
published XML Web se / @ .

J O Service Service Gt
J

< | L C M © venus.eas.asu.edu/WSRepository/Services/BasicThreeSvc/Serv

Service Service

You have created a service.

To test this service, you will need to create a client and use it to call the service. You can do this using the svcutil.exe tool from
the command line with the following syntax:

svcutil.exe http://venus.eas.asu.edu/WSRepository/Services/BasicThreeSvc/Sexrvice.svc?wsdl
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) pcalho 0 P e].a [} DSO erne plore u I
File Edit View Favorites Tools Help
@ Back ~ d \ﬂ @ { h _/j) Search ":'j\? Favorites G} 3 v : ..\,'. Q] - _J E ﬁ ‘3

Address {@J http:flocalhost{SOSE_WS1/Servicel.asmx?'WSDL v ! Go Links
Google - | v| [C search ~ N 0 Ehi4blocked AF check ~ K Autolink ~ | acorl [ options

»

<?xml version="1.0" encoding "utf-8" 7>

- <wsdi: definitions xmins:hitp="http://schemas.xmisoap.org/wsdi/htip/" xmins:soap="http://schemas.xmisoap.org/wsdi/soap/"
xmins:s="http://www.w3.0rg/2001/XMLSchema" xmins:soapenc="http://schemas.xmlsoap. org/soap/encod ng/"
xmins:tns="http:/ /tempuri.org/" xmins: tm="http://microsoft.com/wsdl/mime/textMatching/"
xmins:mime="http://schemas.xmlsoap.org/wsdl/mime/" targetNamespace="http:/ /tempuri.org/"
xmins: wsdl="http://schemas.xmlsoap.org/wsdl/">

- <wsdl: types>
- «s:ischema elementFormDefault="qualified" targetMamespace="http://tempuri.org/">
- «<s:element name="HelloWorld">
<s:complexType />
</s:element>
- <s:element name="HelloWorldResponse">
- <s:complexType> The |anguage
- <sisequences )
<s:element minOccurs="0" maxOccurs="1" name="HelloWorldResult" type="s:string" /> interfaces of

</s:sequence>
</s:complexType>

.asmx and .svc

</s:element> ) SerVi ces are
- <s:element name="PiValue"> .
<s:complexType /> different, but
</s:element>
- «s:element name="PiValueResponse"> both have the
- <sicomplexType:> same WSDL
- <sisequence> )
<s:element minOccurs="1" maxOccurs="1" name="PiValueResult" type="s:double" /> interface for
</s:sequence>
<fs:complexType> remote accesses.

</s:element>
- <s:element name="abs">
- <s:complexType>
- <s:sequence>
<s:element minOccurs="1" maxOccurs="1" name="x" type="s:int" />
</sisequence>

PR ORGSR emgi e R



19 WSDL: Web Service Description Language

« WSDL isused to describe Web services, including four critical
aspects of Web services:

« Functionality description of the servicesin standard
taxonomy;

« Contract of parameter types and return type of the function
(service) calls;

= Binding information about the transport protocol to be
used, usually, SOAP;

« Addressinformation for locating the specified service.
« Thelast three aspects can be automatically generated.

<+ Waeb sarvices described in WSDL can be searched, matched
with the requirement.

« Web services described in WSDL provides the remote call
detail.

19



20 Logical Structure of WSDL Document’s Elex

TN endpoints

—> y OUt > ’ OUt 5

return type
o

20




U 0O 0O O U

U

Summary

An object-oriented application consists of multip
classes;

Each class consists of data members (variables) and
function members (methods);

Each member can be public, protected, or private;
A service correspondsto aclass,
A servicetypically does not have data members;

Not all public methods of a service can be accessed
remotely;

Only public methods further marked with
[ OperationContract] can be accessed remotely;

A service can have multiple methods marked with
[ OperationContract]

21
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