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Introduction and Goal of the Project
The purpose of this project is to learn three foundational technologies of Internet client-server computing and set
the foundation for exploring more technologies on your consequent projects.
More specifically, you will learn Inter-process communication using Sockets, XML-RPC, and RMI. The client side of
your project will be a Java client program which will be sending requests to another program which acts as a server.
The server will act as a fagade to access two “banking-type” of services namely Withdrawal and Deposit. The
schematic of the high-level organization of the client, the server, and the back-end services of Withdrawal and
deposit for your project is depicted in Figure 1.
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Figure 1. Schematic of client-server organization
You will find on Moodle:

e Instructions on how to install Java EE (Java Enterprise Edition) to your computer

e Instructions on how to install the Tomcat Web Server and integrate it with Eclipse (to be used in the follow-up
projects). These two points are also provided on Appendix | below.

e Sample code for client-server communication using these three different client-server inter-process
communication technologies for you to try and experiment with. The archive to download is called
SampleCodeForClass.zip. Once unzipped its three sub-directories (RMIExample, SocketExample, and XML-RPC)
can be imported as a Java Maven Projects in Eclipse (File 2 Import = Maven - Existing Maven Projects).

e Code for the Banking application on the file BankingCodeForClass.zip. Once unzipped, its banking directory can
be imported as a Java Maven Project in Eclipse(File = Import = Maven = Existing Maven Projects)

The instructions on how to install and run the sample code are given on Appendix Il. Running this code will
constitute the first part of your project.
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The instructions on how to import the banking project on your Eclipse development environment are given in
Appendix Ill.

Project Description
Part I. Run the sample code

The first part of your project is to install and run the code. The sample code is organized in three Maven projects

(under the workspace name you will choose — see Eclipse installation and run instructions). These projects can be

imported to your workspace from where you have extracted them from the .zip files using File 2 Import 2 Maven

-> Existing Maven Projects. (see instructions).

These projects are:

1. SocketExample. In this Eclipse Java project and under the src subfolder, there is the package socket.examples. In
this package there are two files MyClient.java and MyServer.java. Each of these files has a main method,
therefore can independently run as standalone applications. In order to be able to see the console output (in
case this is not already automatically configured when you installed Eclipse) choose Window - ShowView 2>
Console. First run the MyServer.java program. In order to do that you need to right click on the file and select
Run As =2 Java Application from the drop down menu. Next, run the MyClient.java program using the same
procedure (i.e. right click on the file and select Run As = Java Application from the drop down menu). Once you
switch to the client Console (so you can see the input/output console for the client program) you can type a
something and hit return. The server receives the string you typed on the client’s console and prints it in its own
console. To switch between consoles see screenshot in Figure 2. Before you run the next program (using
XMLRPC) make sure you stop the client and the server program (see Figure 3). To stop the client switch to the
client’s console (see Figure 2), and press the red box shown in Figure 3, and to stop the server do the same after
you switch to the server’s console.
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Figure 2. Toggling between Client and Sever Consoles
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Figure 3. Stopping a Client or a Server program
2. XML-RPC. In this Eclipse Java project and under the sr¢/main/java subfolder, there is the package

ITEC 4020.XML_RPC. In this package there are two files JavaClient.java and JavaServer.java. Each of these files
has a main method, therefore can independently run as standalone applications. In order to be able to see the
console output (in case this is not already automatically configured when you installed Eclipse) choose Window
- ShowView =2 Console. First run the JavaServer.java program. In order to do that you need to right click on
the file and select Run As = Java Application from the drop down menu. Next, run the JavaClient.java program
using the same procedure (i.e. right click on the file and select Run As =2 Java Application from the drop down
menu). Once you switch to the client Console (so you can see the input/output console for the client program)
you will prompted to provide two numbers. The server receives these two numbers and calls its service which is
to add these two numbers and return the result to the client, which prints the result in its Console. Before you
try the RMI part stop the client and the server process of the XML RPC example.

3. RMIExample. In this Eclipse Java project and under the sr¢/main/java subfolder, there is the package
rmi.examples. In this package there are several files. The two files of direct interest to run the RMI example
code is the MyClient.java and TheServer.java files. Each of these files has a main method, therefore can
independently run as standalone applications. In order to be able to see the console output (in case this is not
already automatically configured when you installed Eclipse) choose Window = ShowView = Console. First run
the TheServer.java program. In order to do that you need to right click on the file and select Run As =2 Java
Application from the drop down menu. Next, run the MyClient.java program using the same procedure (i.e.
right click on the file and select Run As = Java Application from the drop down menu).In this example, the
server exposes two services (MyServicel.java, and MyService2.java) which implement the interfaces
RMlinterface.java and RMlInterface2.java respectively. One you run the client follow the prompts on the
windows opened.
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Deliverable

Your first deliverable will have two parts.

Part I. Comment on the Sample Code

Run the three examples (Sockets, XMLRPC, RMI) and briefly comment on what is happening in each example. More
specifically comment on a) which library methods are used to pass data or performing an invocation of a service on
the server program (for example in the Sockets example you send data using the out.writeUTF(<string>) call); b) the
mechanics of each technology (e.g. in the Sockets example you pass a string from the client application to the server
application, and the server interprets it, and does something — in this case just prints the string it receives from the
client application) in terms of the messages exchanged, and how the access of a client’s application to the services
offered by the server is achieved. Part | has to be organized as follows:

1. Use one section heading per technology (Sockets, XML-RPC, RMI)

2. Ineach section heading briefly discuss:
a. The functionality of the library methods utilised in the different technologies (e.g. discuss what
out.writeUTF(<string>) method is used for in the sockets example)
b. The mechanics of each technology

Part II. Complete and run the Banking application
The second part of your first deliverable is to complete and run the banking application. The banking application is
organized under a Maven Eclipse project called banking which you can import as a Maven Project (File = Import >
Maven = Existing Maven Projects) from the directory you have extracted the BankingCode.zip file.
Once you import the banking project into your Eclipse environment, and under the subdirectory src/main/java you
will see five packages as follows:

1. BankingSockets. In this package you will find the following files:

a. BankingSocketsClient.java. This file is the banking client application. It has a main method and can run
as a standalone client with its own Console.

b. BankingSocketsServer.java. This file is the banking server application. It has a main method and can run
as a standalone client with its own Console.

¢. BankingSocketsinputReader.java. This file has the utility to print the prompt messages to the client, so
the user can add the details of a transaction (i.e. whether it is a deposit, the card number, the pin, the
account, and the amount). Legal values for the example data base are: card number value: 1, pin value
42, account number value 1, amount what ever you choose. Keep in mind for withdrawals the max daily
limit is $300. Above this limit an exception will be raised.

d. UserinputTokenizer.java. This file has the utility to tokenize the input sent from the client application
and pass the individual tokens as parameters to the perform method of the Withdrawal and Deposit
services (see Withdrawal.java and Deposit.java in the transactions package described below).

2. BankingXMLRPC. In this package you will find the following files:

a. BankingXMLRPCClient.java. This file is the banking client application for the XML RPC technique. It has a
main method and can run as a standalone client with its own Console.

b. BankingXMLRPCServer.java. This file is the banking server application for the XML RPC technique. It has
a main method and can run as a standalone client with its own Console.

¢. BankingXMLRPCInputReader. This file has the utility to print the prompt messages to the client, so the
user can add the details of a transaction (i.e. whether it is a deposit, the card number, the pin, the
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account, and the amount). Legal values for the example data base are: card number value: 1, pin value
42, account number value 1, amount what ever you choose. Keep in mind for withdrawals the max daily
limit is $300. Above this limit an exception will be raised.
3. BankingRMI. In this package you will find the following files:
a. BankingRMIClient.java. This file is the banking client application for the RMI technique. It has a main
method and can run as a standalone client with its own Console.
b. BankingRMIServer.java. This file is the banking server application for the RMI technique. It has a main
method and can run as a standalone client with its own Console.
c. BankingRMIWihdrawalService.java. This file contains the code that calls the Withdrawal service (see the
transactions package description below).
d. BankingRMIWithdrawalinterface.java. This is the interface the BankingRMIWihdrawalService
implements.
e. BankingRMIDepositService.java. This file contains the code that calls the Deposit service (see the
transactions package description below).
f. BankingRMlIDepositinterface.java. This is the interface the BankingRMIDepositService implements.
g. BankingRMlInputReader.java. This file contains the code for the system to prompt the user to provide
his or her input. Note as above that legal values for the example data base are: card number value: 1,
pin value 42, account number value 1, amount what ever you choose. Keep in mind for withdrawals the
max daily limit is $300. Above this limit an exception will be raised.
4. Transactions. This package has the following files
a. Withdreaw.java. It contains the code that offers the actual withdrawal service.
b. Deposit.java. It contains the code that offers the actual deposit service.
¢. Accounts.java. It is a file that defines some 2-d matrix variables that “simulate” the database. Note that
each line pertains to a different user.
d. CredentialsChecker.java. It contains the code to provide the valid pins. The array variable PIN has the
valid PINs for account 0, account 1, etc. For example for account 1 the valid PIN is 42.
5. transaction.exceptions. It contains the code of all exceptions that can be raised in the banking system.

Fill in the parts of the code missing in the following files:
1. BankingSocketsClient.java

BankingSocketsServer.java
BankingXMLRPCClient.java
BankingXMLRPCServer.java
BankingRMIClient.java

I

BankingRMIServer.java
The points the code needs be added is flagged in the code as // ITEC_4020: ADD CODE HERE

What to submit

Submit by February 8 midnight the following in one archive:

1. Your report for Deliverable 1 (Part )
2. Your code in the same structure and packages as given to you in a .zip file (as archive inside your
submission archive) (Part Il)
Submit your archive file to kkontog@yorku.ca with the subject “Project1-Group<your-group-ID>"
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APPENDIX |
Install Eclipse and Integrate Tomcat with Eclipse
Step 1. Search for Eclipse IDE for Java EE. Install Eclipse Java EE (NOT THE SIMPLE ECLIPSE). Search for Eclipse IDE
Java EE downloads.

Q Open Source Software What - 3| W OML-RRC - Wikipedia % | b JSON - Companson with v X

|

apifickrcom/serviors - % | @ Parse JSON m fava | Theonyd, X & e

& 9 ©C & googlecom

Eclipse Downloads | The Eclipse Foundation
https:, lipse_org » downloads »

Downiload Eclipse Technology that is
and cloud IDE. Get & ... instal, launc

W,ee!

for ... Eclipse Che is a developer workspace server
share your Eclipse |DE

Eclipse IDE for Java Developers Eclipse IDE for Java EE

The essantial tools for any Jav Tools for Java developers creating
developer. inchuding a Java IDE Java EE and Web applications
Packages Eclipse Installer
Etlipse Installer - Releases - We've recently intraduced the

)= Luna SR2 Eclipse Installer, a new and
Eclipse |DE for Java EE Download Eclipse
Tools for Java developers creating The essential tools for any Java
Java EE and Web applications. developer, inciuding a Java IDE

More results from eclipsa.arg =

Eclipse IDE 2019-06 | The Eclipse Foundation

hitps:liwww.eclipse.org » eclipseide ~

Download 2018-08 .. The Eclipse IDE delivers what you need to rapidly innovate. . . Free and
open source released under the terms of the Eclipse Public

pdf A Showall | X

Step 2. Select the Download link which is appropriate for your computer (e.g. Wlndows 64 bit)

Q Open Source Software Wihat - X | W/ IML-RPC - Wikdpedsa % | @ BON - Compamonwith ot X | @
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sitop IDE

Install you
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s e L LN Allow cookies.
6 may nol function proparty. To read Eclipss Foundation Privacy Po

Showall X
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Step 3. Download Eclipse and install it on a directory of your choice. In this example is on C:\eclipse directory. Once
installed your directory will look like this. Run the eclipse application.

’ Q Open ScurcoSofte % | W XML-RPC pe % | 4@ 150N - Compar x| & nt * | @ Pamel

L C & edipseorg/dow

X ey x| O MicosonOffice s 3 | &I Mail- Konstaotine: x. - o[ B B

Eclipse IDE for Java EE Developers

sl
‘;\J' ¥ Computer » OSDwk (C) + eclipse <[y || Search eciiise
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N i S e o i e DE 2019-06
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kop2
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.. Documers L readme
4 Music aclipseproduct
= Pictures %! artifaers
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toworth
& Network
F wclipse 21/06/2015 108 PM
i Applicatio 31248

Sherw all ®

Step 4. Once you run eclipse select a workspace directory and close the Welcome page and. You can use the default
one or cerate your own. In this example | created my own on C:\users\kostas\Eclipse-Workspace
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¥
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kop2
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Step 5. Install Tomcat. Google for Apache Tomcat 7.0. An instructive video is at

https://www.youtube.com/watch?v=PH-bK3g2YmU

l'IQOws«wu_ x|

& 9 C @ googhecomisenrchissd=ACYBGNRXRPIZ mBGCRXEZBZKHUUSGRISwahaA1 568304 267198801 =GR TXOCAXg -9 SIIBbQDNEG=dawnload-+ apadhi+ 7,080 =dawnla
BockMaris imported
download apache 7.0 & Q
Qo [BDvideos EMows & Shoppng B mages i Mo Setngs  Took
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liriks for obtaining the latest version of Tomeat 7.0.x software, .

Apache Tomecat® - Welcome!
tomecat apache.org =
The Apacha Tomeat™ software is an open source implemantation of the Java Sendet,
Pages, Java .. Full detalls of these changes, and all the
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Apache Tomeat 7.0.47

https:/iarchive apache org » dist » tomeat » tomeat-7 » v7.0.47 s bin =

extras/ 2013.10-24 13.55 - [ | apache-tomeat-7.0,47-depioyer tar.gz 2013-10-18 10:50 2,0M
[TXT] ... Packaging Detalls {or "What Should | Download?") bin.

People also ask
How do ! Apache Tomcat an W 7 ~
How do | download and install Tomeat 77 ~

e+ T Dictusrf= i W _KUFKS 2L
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:
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Step 6. Go the Apache download page
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Apache Tomcat®

/ reacre
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f‘“'":mm P Welcome to the Apache Tomcat™ 7.x software download page. This page provides download links for obtaining the latest version of Tamcat 7.0.x software, a5 well 3 links to the archives of older
BB Cnd 1236
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Quick Navigation
Apache Tomcat fes!
Home KEYS | 2036 | Browse | Archives
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Maven Plugin Release Integrity
Download You must yerify the integrity of the downloaded files, We provide OpenPGP signatures for every release file, This signature should be matched against the KEYS file which contains the OpenPGP |
Which version? keys of Tomcat's Release Managers. We also provide $HA-512 checksums for every release file. After you downdoad the file, you should calculate a checksum for your download, and make sure it is
Tomcat 9 the same as ours,
Tomcat &
Tomeat 7 Mirfors
Tomcat Connectors
..:_0"!:‘ haive You are currently using http://ag irvor.iweb.caf. If you a problem with this mirror, please select another mirror. If al mirrors are failing, there are backup mirrors (at the end of the
) mierers list) that should be available.
Archives
Documentation Other mirrars: | i Vapache forsake plus! * | Change
Tomcat 9.0
Tomcal B.S 7.8.96
Tomcat 7.0 - . . " . -
T Please see the README file for packaging informatian. It explains what every distribution contains.
Tomcat Native
Wiki Binary Distributions.
Migration Guide
Presentations * Core:
= 7ip logn, shas12l -
L spacha-tomest-70..2. ~ L apacha-tomest-85_z. L eelipeejoe-mars-p_2ip L alinone-v2zip A 'L slook? - Software.pdf Showsl | X

Step 7. Download the binary version appropriate for your computer. Extract the downloaded archive to a directory
of your choice.
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Taglibs T R e W m—
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Documentation Q@‘“"“’““’“”“‘“m'm’“‘“':“'m' — ——
Tomcn 2.0 Organize = _JOpen =  Sharewith=  E-mall  Bum  Newfolder i@ |
Tomcat 8.5 |l-
Tomcat 7.0 o Favorites Haene [ [
I:mc: Entl\lnn:lues B Desitop - A 13. SANER Conference Dinner Adobe Acroba D |
o Qo v
wil:i‘ i I Downloads %] Desk Copy Request Farm updated-Kontogiannis Microsaft Ward [
Migration Guide 4 Recent Places “E Conference LOA Sept 5 Adobe Acrobat O |
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Al Libraries % Hao-Nang-Thesis-Form-Signed Adote Aoobat D,
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Step 8. Go to Eclipse. Select the Java EE perspective (see top right), or from Windows = Perspective = Open

Perspective.

8 b £ - Elipme. . - > . 4 - F - - : =8 B
Fig - Eoet - Mavigate - Search  Project  Run Window.  Help

= ST TR G b e, s enie Y o B el 1 N E S A e e r - o | EEEE]
5 Project Explorer 12 A =

B Ousne ¢ LR
An outine is not available.

8} Open Perspoctive )

[y Danabiase Developement -
T Detug

2 Git
&l
F 1 Browsing
5% hawa EE {ehefault)
Tr"harva Type Hierarchy
& ascnpt
A

! Flanning
4+ Plug-in Development
T Remate System Explocer
£ Resource

D items selected

Step 9. Install Tomcat to Eclipse. Click on “No servers are available...” link in the “Servers” tab.

= e e s B v e s . 2 Bt o s s e s &
Help
L 0 IR AN S i e = A N o B S Rl B S E S S e Qu -
55 Project Explorer = =B v ot = B Outne T e ——

An outfioe is not available.

D items selected
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Step 10. Select the Apache Tomcat 7.0 server

=B g Oumne T F Taskin ]
| An outtine is not available.

ERle ==n0

=B e T TaskLis =
| An outtine is not available.
e T i.-m--\,_..\.1- En‘ﬁ R -.\.\!g \. = aﬁ‘ﬂ:ﬁﬁ

i seevers are gepisainle. Click this link t craate § new shryer,

Page 11 of 37



B oy o o s S e

= -

& Project Explorer © Ehlw

) tiew sorver [ F
Tomecat Server a
Speciy the instaltation directoey

Name:

Apache Temeat v7.0

Tomeat installation directory:

Step 11. Select the directory where you have extracted the Tomcat archive you have downloaded.
8 v BE - Eclipue §

- LB

EDOV R TEO

Tomeat Server
Speciy the instaltation directoey

Name:

apache Tomeat v70

EDOV R TEO
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122 Markers ] Propenies & Servers 3 Wi Data Scusce Exploser 5 Snippets i ED O W TR0

=B e T TaskLis
| & outfiow is 0ot available.

12 Markers 7 Propinies & Servers 3 Wi Data Scusce Exploser 4 Snippets ' Eo0C e TeD

1t Tomeat 70 Sever at locamast (Siogped. feputiisn]
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APPENDIX Il
Start Eclipse and install the samples

Step 1. Start Eclipse (run the eclipse.exe) from the directory you have installed Eclipse

i M B D 1T H o W 5 BB T T p B

Hepeedin  Dves ¥imleel Do P0G COCIRL  BHChe el et Denuils m et iy e 105 m i sl Pl S i e
Gnesiad sy 13 P P— e, R L

1 o Ly . = ’ i oy 1 3 =

Fh '{:.] - R R T M =) M | Ra] o Y
o 'm Al defiey  PCARS e TiO AONAIN.  ONE Ul Rasjeky Pl i D0 alieie Do Wi 1 iteed Pt MMl CeeEecll S Sasie TEAROASE.
[ e e Mm i Vi = PRSI TR Te—. p—, Flls Sl S

Eclipse stores your projects in a folder called 3 workspace.
Chacse a workspace folder 1o use for this sesion.

Workspace:  C\Users\kestad\ Eclipse-Test-Staging

Lse this as the defauli and do not ask again

Step 2. Close the welcome page

CESERSTE S PN .- - - O s . = a = .. - .
File Ecit Maigate Search Fun Window Help
= & Welcome & T )

Eclipse Java EE IDE for Web Developers

W Overview Tutorials
% e R s O

4, Samples W‘hdt s m:w

Try ot the sampien Find &

@
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1 Wakees 22 [0 Properties @ Severs M Datn Source Explorer 54 Shippett

Qineny

=0 oumee T R Takln ]
An outtie is not available.

= a

Step

Java EE - B

3. Import the sample code. File > Import > Maven > E

1 Wakees 22 [0 Properties @ Severs M Datn Source Explorer 54 Shippett

xisting Maven Projects (see below).

An outhine is not available.

v v=n
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Import Existing Maven Projects

Sedect an impor source

| tyne filter text

r i BB

-Gt

@ lnstall

> Javs EE

# & Maven
E3 Check out Maven Projects from SCM
4 Besting Maen Proge<ts

7, Install or deploy an atifact 1o 5 Maven repasitary
53 Maateriaiioe Maven Projects from SCM

=0 oumee T R Takln
A ot is not available.

=0
Description =  Resource Fath Location
Step 4. Get the samples from the directory you have extracted them
@ =]
“n E‘ﬁn‘?!.!- Tk Lt
woTma
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=0 g oumoe ™ B Taklin

A outiine is ot availabie.

v v=n

ET——— _ N
1 Markers 22| [T Froperties & Servers W Datn Source Explorer 5 Snippens

=0 g oumoe ™ B Taklin

A outiine is ot availabie.

v v=n
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Step 6. Run the samples
A. SOCKETS EXAMPLE

=B e T TaskLis

Bookmarks A outhine is not available.
Comeole: e AESGLG
Data Exploser '
Markers

© Havigstor

B Outline Alt+ShifteQ, O
1 Project Explores

T Properties

4 Search Anesniftegy §
W Servers

L Snippets.

B TaskList Alr+Shift+Q, K

| Other Alt+Shift+ Q.0

1 Markees 2 [0 Properties @ Severs M Datn Source Explorer 14 Snippett =0

"\ % tava Build Pt Problems (2 tems)
© & lava Problems (7 items)

5 Project Explorer 3 | =201 it =0 ' Ouee T B Taklin pr=n
+ ¥ AMIExample An outtine is ot availabie.

+ 1 SocketExample

+ B OAML-RPC

| 8 Matkers I Propenies & Senien W Dita Source Exiover s Snippets B Console 5 L2 Ed=-E Rt
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8] tavakE -

Step 7. To run a program right click on it and select Run As = Java Application. Run the Socket server first.

:
» & bin Open Type Higrarchy 4
- & pict Show AltsShiftW
» & target Open 73
& pomami Oipen With .
ﬁ;-l.-kﬂ.' | e
| Copy Qualified Name
|® Pt Cuiey
B Delete Detete
¥ Remove from Context CtreAlreShifts Down.
i Pan !
Source. Alt+Shifte5
Refactor Alt+Shift+T
| Impon
(L Export.
& Refresh 5
References »
Declarations .
RunAs *| ¢ 1Run on Senver  AsshifteX. R
Debug A5 v T 2 Java Application AleShifteX ) |, o =@M =0
Profile As *| RunConfigurations_.
Valigate
Feplace With .
Feestare from Local History_
Wen Services *
Team *
Compase With .
Propenties At Enter
It look like this.
P - :

=B g oumoe T i Task Lo

Socketbxample
+ mh JRE System Libeary [lavaSE-15]
i

4 [ socketeamples

axxARFERHea-n>=0

Server started -
Waiting for a client ...
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Step 8. Run the sockets client .

B g Oune T F TaskLia ]
A outiine is ot availabie.

“ I8 sockevexamples
2 Myt 3
Open Type Hierarchy 23
Shaw i At Snift W
Open )
Dpen With .
B copy sl
W4 Copy Qualitied Name.
T Paste o
X Dalete Delete
I Remeve from Cantext Cirf# Al # Shift+Down
Build Path. ' +
Source AltaSnifie5
Refactar AlteshifteT »
du Import
L Export.
£ Refresh 5
Feterances .
Declarations v

mmmw a client ...
Wb Services. L
Team- .
“Compace With 0
Properties  AlteEnter

s Project Explorer 1 ERle e =0 g oumoe ™ B Taklin pr=n

+ ¥ AMIExample  An outhine is not available.

£ Markery, T Fioperties. & Senier I Ddta Socrce Extocer B-Snicpets B GORGOIE 1.
WhyCliens [lave Application] CAFrogram Fileduavaljrel 80 221binkjavew.exe (Sep 25, 2019, G01:12 FM)
Connected <
Type your input and then hit Return, or type the keyword "Over™ and then hit return to exit:
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Step 9. Toggle to the client Console (use the drop down menu — see arrow). To have a Console use Window = Show

View = Console. Type something. The server will get your input and echo it on its own Console.
Brecoedih -aoBE W . . . —eofle-al TS e & s @7 2 eSS

+ 3 JRE System Libeary [lava5E-15]
B

£ Matkers 5 Preperes. 5 Senvers Y Dot Scurce Exporer L Stippets O Corsoe - | LRI = ELRGE
Connected
Type your input and then hit Return, or type the keyword “Over” and then hit return to exit: Hi there this is what the client types in

+ mh JRE System Libeary [lavsSE-15)
s

axxlaEsEE w00

Eerver started

Waiting for a client ...

Client accepted

The Server echoes the line the client sent: "Hi there this is what the client types in"
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=8 JE m 1 TaskLin
| & outfiow is 0ot available.

SocketExample
+ mh JRE System Libeary [lavaSE-15]
B

© &b MyClient jave
a [i: MyServerjava
- B MyServer
3 Marven Dependendies
. bin

ccepted
The Server echoes the line the client semt: "Hi there this is what the client types in”

E%|lw =0

=8 JE m 1 TaskLin
| & outfiow is 0ot available.

+ mh JRE System Libeary [lavaSE-15]
B

© i MyClientjava.
a [i: MyServerjava
- B MyServer
3 Marven Dependendies
. bin

ccepted
The Server echoes the line the client semt: "Hi there this is what the client types in”
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Step 10. Close the connection. You can type over on the client. In the other examples you will have to terminate the
client and the server by a) toggllng to the cllent or server console and b) click on the red box (see arrow)

i - ctpee - — el IV e & = - - =
File Ecit Mavigate Search  Project nm Wandow mg
L= b= ey N SUCIRE N e R A T e G S Bl 1 e He T vk A5 R SN S S e S
&5 Project Explorer =B e "8

1 AMExampie

¥ SocketExampie

3 JRE System Libeary [lvaSE-1 5
* 38 src

Quick Access || o | [ ImvaEE)
B i Outine T | B -
A outhine is ot available.

4 [B socketexamples
0t MyClient java
# il MiySesverjava

£ Markers 7] Properties i Servers ¥H Data Scurce Explocer L Snippets | © Consale 17 x| aEnEBe@-r.=0
MyCliens [liva Agiplication] C\Program Files\avaljrel 80 221 (56 25, 2019, 601:12 PM)
Connected

Type your input and then hit Return, or type the keyword “Over” and then hit return to exit: Hi thers this i
Type your input and then hit Return, or type the keyword "Over” and then hit return to exit: Ove

8] v .- e — . e = W - e - - -l

- — = e
File - Eait Nmaw Search Priject fam Window Hﬂn
= i~ 4 SO N RSN (St S A A e BT S Fem Tl 2 B NS S SR
K5 Project Explorer © = qle *a -
= AMIExampie

B Outline = | B -

An outfiow is not available.
¥ SocketExampie

Wk JRE Systern Libeary [JavaSE-18]
8 s
4 [B socketexamples
0t MyClient java
# 1} MyServer java
W Maven Dependencies
& bin
i pics
& target
W parmumi
resdme.docs
2 XaL-RAC

] Markers 7 Properties 8 Servers ¥l Data Source Explorer & Snippets | @ Console 1 exkl e EH2a-r-=0
<terminateds MySerer [Lva Application] C\Program Filesvaljrel 20 221 binljavaw.exe (Sep 25, 2019, 60039 PM)

Server started

Waiting for a client ...

Client accepted

The Server echoes the line the client sent: "Hi there this is what the client types in”

The Server echoes the line the client sent: “Over™

Closing connection

Do not forget to stop the client and the server programs using the red box termination button.
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B. Running the XML RPC Example

.,ugg
1
i

Remave from Contes

Cirl« Alt+Shift Diown

AlteShiftaw
Fi

el

Curfe¥

AltsShifres
AlteShifsaT+

B B Ousne I Tk e
A outiine is ot availabie.

LI L

BrMe=n

« mk IRE System Libeary [1755-15]
* @k Maven Dependencies
» s

& target
= pomami

Started successfully.
Accepting requests. (Halt progras to stop.)

B B Ousne I Tk e
A outiine is ot availabie.

g-me=n
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“RBE®

e

« mh IRE System Libeary (175615
* @k Maven Dependencies
i

i taget
= pomami

8 e T Tk Lo
| An outhine is not available.

. %% A

180,22 1\bieh\ovavcext (Sep 25, 2019, 55345 PM)

% Mariers [ Fiopenties & Seriers W Data Socrce Bxpiover L Snicpers 5 Conmole 5T

8 e T Tk Lo
| An outhine is not available.

Lvaclient [Java Application] CAProgram FileAilen i,
Type the first integer and then hit Return, Over” and then hit return to exit:
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« mh JRE System Libeary [1256-15)

* @k Maven Dependencies

s

© i target
= pomami

=0 T Omee ™ B Tak i
| An outhine is not available.

ets | © Console 14 | B
lvaclie licai 2 FileAk 21N vt (569 25, 2019, 63342 PV
Type First integer and then hit Return, or type the keyword "Over” and then hit return to exit: 10
Type the sec

ond integer and then hit Return, or type the keyword “Over™ and then hit return to exit: |

« mh JRE System Libeary [1256-15)

* @k Maven Dependencies

s

© i target
= pomami

=0 T Omee ™ B Tak i
| An outhine is not available.

© Console 1 | B

Type the first integer and then hit Return, or type the keyword "Over” and then hit return to exit: 10 -
Type the second integer and then hit Return, or type the keyword "Over™ and then hit return to exit: Jo

frhe sum is: 38

Type the f

irst integer and then hit Return, or type the keyword "Over™ and then hit return to exit:
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E%le ~"n0 =0 g Ousne T R Tak U ]
A outiine is ot availabie.

« mh IRE System Libeary (175815
* @k Maven Dependencies
b
© i target

= pomami

e -
Type the second integer and then hit Return, or type the keyword “Over™ and then hit return to exit: 20

The sum is: 30

Type the first integer and then hit Return, or type the keyword “"Over”™ and then hit return to exit: Dver

Elient terminates

E%le ~"n0 =0 g Ousne T R Tak U ]
A outiine is ot availabie.

« mh IRE System Libeary (175815
* @k Maven Dependencies
b
© i target

= pomami

Type the second integer and then hit Return, or type the T it return to exit: 0
The sum is: 30

Type the first integer and then hit Return, or type the keyword “"Over”™ and then hit return to exit: Dver
Elient nates
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ERle ==0

« mh RE System Libeary [1755-15]
* @k Maven Dependencies
s
© i target

= pomami

8 e T Tk Lo
A outiine is ot availabie.

T S r—

Z Markers | e Explie b oo

Started successfully.
Accepting requests. (Halt progras to stop.)

C. Running the RMI example

Java EE

R B it
* & taget %
= pamxmi e Cuiew.
¥ resdmedoc | g Delete
- I ot i
T XMLRRC 3
Alt+Shifte5*
AlteShift=T+.
=
]
& F5

opeities & Servens B Data Soorce Explocer L

8 e T Tk Lo
A outiine is ot availabie.

Brm-=n
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45 Project Explorer I

-®

# = srefmainfjava
4 B mieamples

BMIExampie
» mh JRE System Library (1156 L5/

% Mariers [T Fiopenties & Seriers W Data Socrce Expiover L Snicpets 5 Conole 5T

TheServer [lva Application] CAPrograe Fleshlaweljrel 8.0, 221 bieljivanwexe (5ep 25, 2019, 63932 FM)

B g Oune T F TaskLia
A outiine is ot availabie.

operties & Servers W Data Socroe Eapiocer K Sninpet: B Console 52

B g Oune T F TaskLia
A outiine is ot availabie.

2 @-a>=0

* hoptication] C\Program Fies\Javahjrel 80, 221 binjavawiene (Sep 25, 2019, 6:3%:32 PM)
1

¥
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-

. Wt 18 yosur name T L el 10 Sarvice 1)

Conlemen]

% Mariers T Fioperties & Servers W Data Socrce Bxpiover L Snippets 5 Conole 5T

=0 g oumoe ™ B Taklin
A outhine is not available.

i

& Maikers [T Properties & Servens Wl Data Socrte Explover L

Page 30 of 37

. VWAL i youut Rt T DLW ) DS 1 Sarvice 31
L |

Conlemen]

nipoet: (© Console 17

=0 g oumoe ™ B Taklin
A outhine is not available.

Bvmv=n




25 Project Explorer 3 | aRly ] =0 oumee T R Takln ]

« ¥ AMIExample An outtine is ot availabie.
» mh JRE System Library (1156 L5/

. Wit s v suiname? it will e parvied fo Sarvice 1)
sareang ]

o] [omen

2 @-a>=0

| % Markins Tl Fiopenties & Serven W Dita Sorce Exioeer B Snippets |5 Console 5 - % | A b T

sz ApFEEea-o-=no

| 8 Matkens I Propenies & Sevien W

ta Socrce Eapiover K

kostas is trying to contact!
carlos is trying to contact!
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8 e T Tk Lo P
A outiine is ot availabie.

© o target e .

- @ Service 2 sy s 4o carios sastan
» 5 SocktErampse (2]

% Mariers [T Fiopenties & Seriers W Data Socrce Expiover L Snicpets 5 Conole 5T

TheServer s Application] CAPrograe Fleshlaweljrel 8.0, 221 bieljivanwxe (5ep 25, 2019, 614448 PM)

kostas is trying to contact!
carlos is trying to contact!

15 Project Explorer E%lw =0
= T AMIExampie
» mh JRE System Library (1156 L5/

8 e T Tk Lo P
A outiine is ot availabie.

waien Ei v | B Dot S Epler @ Conso | -
5 e g&ﬂ_g&&hﬁ, sigpieid] T - P ——

WH%M%MM}M&M%E! ! i ) i

Serverd ready

kostas is trying to contact!
carlos is trying to contact!
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K& Project Explorer 31

+ 1 AMIExampie
» mh JRE System Library [1J56-L50
+ i srefmainfjava

carlos is trying to contact!
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Appendix llI
Import to Eclipse the Banking application

Step 1. Run Eclipse and go to your workspace.

8] Jarva EE - Ecipe - - P S——— -
Fie Ect Mawgate Search Project Run Window Help

- LoRm W8 Sl R S B W R R S e S R X = - *

Project Exploner
¥ EMIExampie
¥ SocuetExample
T XML-RPC

O Consale 11
o consoles 1o display &1 s time,

-
Quick Access || 2 | [ TR EE

B Outsne
A outhine is ot available.

Step 2. Import the banking code using Import = Maven = Existing Maven Projects. Select the directory where yo

have extracted the BankingCodeForClass.zip archive.

8] Jorva EE - Eclipe a
{Fie! Eet Nawgate Search Project Rum Window Help
HNew ansshiteN s PRI v G N e L e e e
Open File..

o Rename F2
Rafresh 5
Convert Line Delimiters To

Switch Workspsce
Restart
& Inparl
is Expori
Properties At Enter
L JavaClient java [XML-RPC srefmaing_]
7 JavaServerjava [XML-RPCfremain/_)
3 MyClientjava [SocketExamplefsrc/.|
4 MyServerjava [SocketEample/src/_]

Exit

O Consale 11
o consoles 1o display &1 s time,

-
Quick Access || 2 | [ TR EE

£ Outsine
A outhine is ot available.
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& Markers [T Properties & Servens W Ddta Soorce Expiocer 1 Snicpets ' Ef Console 7

Mo comales 10 display a1 tis time.

=8 JE m 1 TaskLin
| & outfiow is 0ot available.

#@-fr=0

8 mport v rojects [T

£ Matkers T P

Lmﬂw @

=8 JE m 1 TaskLin
| & outfiow is 0ot available.

#@-fr=0
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=0 g Oumne T Tkl
| An outhine is not available.

v ITEC-4000- 2 RMEamphe00 1 SNAPSHOT jar

m MEC-A0A0UML-RPCO0, 1 SNAFSHOIT jar

=8 Ji m 1 TaskLin
| An outhine is not available.
& Mariers [ Fiopenties & Seriers W Data Socrce Bxpiover L Snicpers 5 Conmole 5T L2 Ed=-E Rt
Mo comsales 10 display a1 tis time.
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© Bk Miven Dependercies
v i e

» &= taget
= pomumt

+ 3 RMIExampée

+ ¥ SocketExampie

5 XML-RRC

srcftestirescrurces.
» W IRE System Library (1756150

& Markers [T Fioperties & Servers W Data Socrce Bxpiover L Snicpets

Mo comales 10 display a1 tis time.

=

T,
8 T Oune T Tk U
| & outfiow is 0ot available.

e@eme=0
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