ARUNAI ENGINEERING COLLEGE

DNV-GL

(Affiliated to Anna University)
Velu Nagar, Thiruvannamalai-606 603
Www.arunai.org

DEPARTMENT OF
COMPUTER SCIENCE & ENGINEERING

BACHELOR OF ENGINEERING

REGULATION 2017

SEVENTH SEMESTER

CS8711 - CLOUD COMPUTING



http://www.arunai.org/

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

. Graduates will have successful career in IT and related industries or

pursue highereducation and research or evolve as entrepreneurs.

. Graduates will have the ability and attitude to adapt to emerging technological changes.

. Graduates will excel as socially committed engineers with high ethical

values, leadershipqualities and empathy for the needs of society.

PROGRAMME OUTCOMES (POs)

After going through the four years of study, Information Technology
Graduates willexhibit ability to:

PO# Graduate Attribute

Programme Outcome

1 Engineering knowledge

Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization for the solution

of complex engineering problems.

2 Problem analysis

Identify, formulate, research literature, and analyze complex
engineering problems reaching substantiated conclusions using
first principles of mathematics, natural sciences, and

engineering sciences.

Design/development of

Design solutions for complex engineering problems and design

system components or processes that meet the specified needs

complex problems

3 . . . . . )
solutions with appropriate consideration for public health and safety, and
cultural, societal, and environmental considerations.
) o Use research-based knowledge and research methods including
Conduct investigations of ) ) ) ) )
4 design of experiments, analysis and interpretation of data, and

synthesis of the information to provide valid conclusions

5 Modern tool usage

Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools, including prediction and
modeling to complex engineering activities, with an

understanding of the limitations.




Apply reasoning informed by the contextual knowledge to assess

societal, health, safety, legal, and cultural issues and the

6 | The engineer and society . ]
consequent responsibilities relevant to the professional
engineering practice
] Understand the impact of the professional engineering solutions
Environment and ) ) _
7 o in societal and environmental contexts, and demonstrate the
sustainability )
knowledge of, and need for sustainable development.
Ethi Apply ethical principles and commit to professional ethics and
thics
8 responsibilities and norms of the engineering practice
o Function effectively as an individual, and as a member or
g | Individual and team work o ) . 9 )
leader in diverse teams, and in multidisciplinary settings
Communicate effectively on complex engineering activities with
the engineering community and with the society at large, such as,
10 | Communication being able to comprehend and write effective reports and design
documentation, make effective presentations, and
give and receive clear instructions
Demonstrate knowledge and understanding of the engineering and
Project management and management principles and apply these to one’s own work,as a
1 finance member and leader in a team, to manage projects and in
multidisciplinary environments
Recognize the need for, and have the preparation and ability to
12 | Life-long learning engage in independent and life-long learning in the broadest

context of technological change




PROGRAM SPECIFIC OUTCOMES (PSOs)

To analyze, design and develop computing solutions by applyng foundational concepts of
Computer Science and Engineening.

To apply software engineering principles and practices for developing quality software for scientific
and business applications.

To adapt to emerging Information and Communication Technologies (ICT) to innovate ideas and
solutions to existing/novel problems.




SYLLABUS

CS8711 CLOUD COMPUTING LABORATORY LTPC 0032

OBJECTIVES:

The student should be made to:

e Be exposed to tool kits for grid and cloud environment.

e Be familiar with developing web services/Applications in grid framework
e Learn to run virtual machines of different configuration.

e Learn to use Hadoop

LIST OF EXPERIMENTS:

Course Objective:
e To develop web applications in cloud
e To learn the design and development process involved in creating a cloud based application
e To learn to implement and use parallel programming using Hadoop
Exercises:
1. Install Virtualbox/VVMware Workstation with different flavours of linux or windows OS on top
of windows7 or 8.
2. Install a C compiler in the virtual machine created using virtual box and execute Simple
Programs
3. Install Google App Engine. Create hello world app and other simple web applications using
python/java.
4. Use GAE launcher to launch the web applications.
5. Simulate a cloud scenario using CloudSim and run a scheduling algorithm that is not present in
CloudSim.
6. Find a procedure to transfer the files from one virtual machine to another virtual machine.
7. Find a procedure to launch virtual machine using trystack (Online Openstack Demo Version)
8. Install Hadoop single node cluster and run simple applications like wordcount.

Course Outcome:
On completion of this course, the students will be able to:

Configure various virtualization tools such as Virtual Box, VMware workstation.
Design and deploy a web application in a PaaS environment.

Learn how to simulate a cloud environment to implement new schedulers.

Install and use a generic cloud environment that can be used as a private cloud.
Manipulate large data sets in a parallel environment.

TOTAL: 45 PERIODS




COURSE OUTCOMES

C58711.1 Configure various virfualization tools such as Virtual Box, VhIware
workstation.

C58711.2 Design and deploy a web application in a PaaS environment.

C58711.3 Learn how to simmilate a cloud environment fo implement new schedulers.

CS8711.4 Install and use a generic cloud environment that can be used as a private
cloud.

CS8711.5 Manipulate large data sets in a parallel environment.

MAPPING OF COURSE OUTCOMES WITH PROGEAMME OUTCOMES:

COPO PO1 | POZ | PO3 | PO4 | POS | PO | POT | POB | POO | PO10 | PO11 | PO12
CS8711.1 2 3 2 3 2 1 2 1 2 2 1 2
CS8711.2 2 2 3 2 2 - - 2 - 2 1 2
CS87T11.3 2 - 1 1 3 1 2 2 2 1 2 2
CS587114 2 2 3 3 2 - - 2 2 1 1 2
CS87T11.5 3 3 2 3 3 - 2 2 3 2 1 2
C58711 3 3 3 3 3 1 2 2 3 2 2 2

MAPPING OF COURSE OUTCOMES WITH THE PROGEAM SPECIFIC OUTCOMES:

COPS0O P50O1 PSO2 PS03
CSE8T711.1 3 3 2
CS58711.2 3 3 3
C58711.3 3 3 2
C58711.4 3 2 1
C58711.5 3 1 3
C58711 3 3 3




MODE OF ASSESSMENT

EVALUATION PROCEDURE FOR EACH EXPERIMENT

S.No Description Mark
1. | Aim & Pre-Lab discussion 20
2. | Observation 20
3. | Conduction and Execution 30
4. | Output & Result 10
5. | Viva 20

Total 100

INTERNAL ASSESSMENT FOR LABORATORY

S.No Description Mark
1. | Observation 5
2. | Performance 5
3. | Viva 5
4. | Record 5
Total 20




CLOUD COMPUTING
EX.No:1 Install Virtualbox/\VVMware Workstation
Aim:

Find procedure to Install Virtualbox/VVMware Workstation with different flavours of linux or
windows OS on top of windows7 or 8.

This experiment is to be performed through portal.

PROCEDURE TO INSTALL
Step 1- Download Link
Link for downloading the software is https://www.vmware.com/products/workstation-pro/workstation-
pro-evaluation.html. Download the software for windows. Good thing is that there is no signup process.
Click and download begins. Software is around 541 MB.

Step 2- Download the installer file

It should probably be in the download folder by default, if you have not changed the settings in your
browser. File name should be something like VMware-workstation-full-15.5.1-15018445.exe. This file
name can change depending on the version of the software currently available for download. But for
now, till the next version is available, they will all be VMware Workstation 15 Pro.

Step 3- Locate the downloaded installer file
For demonstration purpose, | have placed the downloaded installer on my desktop. Find the installer on
your system and double click to launch the application.



https://www.vmware.com/products/workstation-pro/workstation-pro-evaluation.html
https://www.vmware.com/products/workstation-pro/workstation-pro-evaluation.html
https://www.vmware.com/go/getworkstation-win

VMware workstation 15 pro for windows 10 installer file screenshot.
Step 4- User Access Control (UAC) Warning

Now you should see User Access Control (UAC) dialog box. Click yes to continue.

VMware Workstation 12 Pro installer windows 10 UAC screenshot
Initial Splash screen will appear. Wait for the process to complete.




VMWARE 1 5

WORKSTATION

RRO™

“\‘ Preparing 'VMware Workstation' for installation...
-

—a
VMware Workstation 15 Installation Splash Screen
Step 5- VMware Workstation Setup wizard
Now you will see VMware Workstation setup wizard dialog box. Click next to continue.

Cancel




4 VMware Workstation Pro Setup = X

Welcome to the VMware Workstation Pro

1 5 e

WORKSTATION
% The Setup Wizard will upgrade YMware Workstation Pro on
DFQO your computer, Click Next to continue or Cancel to exit the
Setup Wizard.

Copyright 1998-2018 VMware, Inc. All rights reserved. This

product is protected by U.S. and international copyright and
intellectual property laws. VMware products are covered by

one or more patents listed at:

http: //www.vmware.com/ tents

VMware Workstation 15 Installation — Setup Wizard

Step 6- End User Licence Agreement

This time you should see End User Licence Agreement dialog box. Check “I accept the terms in the
Licence Agreement” box and press next to continue.




\ ﬁ VMware Workstation Pro Setup e X

End-User License Agreement s

Please read the following license agreement carefully.

VMWARE END USER LICENSE AGREEMENT A

PLEASE NOTE THAT THE TERMS OF THIS END USER
LICENSE AGREEMENT SHALL GOVERN YOUR USE
OF THE SOFTWARE, REGARDLESS OF ANY TERMS
THAT MAY APPEAR DURING THE INSTALLATION OF
THE SOFTWARE. |

[11 accept the terms in the License Agreement

Print Back Next Cancel :
| / o {
VMware Workstation 15 Installation — End User Licence Agreement

Step 7- Custom Setup options

Select the folder in which you would like to install the application. There is no harm in leaving the
defaults as it is. Also select Enhanced Keyboard Driver check box.




1 VMware Workstation Pro Setup
Custom Setup

Select the installation destination and any additional features.

Instal to:
C:\Program Fies (x86)\VMware \VMware Workstation\

[AEnhanced Keyboard Driver (a reboot wil be required to use this feature)
This feature requires 10M8 on your host drive.

| ~ R B e
VMware Workstation 15 Pro installation — select installation folder
Step 8- User Experience Settings
Next you are asked to select “Check for Updates” and “Help improve VMware Workstation Pro”. Do as
you wish. I normally leave it to defaults that is unchecked.




ﬁ VMware Workstation Pro Setup - X

User Experience Settings
. Edit default settings that can improve your user experience.

[“] Check for product updates on startup
When VMware Workstation Pro starts, check for new versions of the application
and installed software components.

E] Join the VMware Customer Experience Improvement Program

VMware’s Customer Experience Improvement Program A
(“CEIP”) provides VMware with information that enables
VMware to improve its products and services, to fix

problems, and to advise you on how best to deploy and use
our products. As part of the CEIP, VMware collects technical ,

Learn More

| Back Next Cancel

VMware Workstation 15 Installation — User Experience Settings

Step 9- Application Shortcuts preference

Next step is to select the place you want the shortcut icons to be placed on your system to launch the
application. Please select both the options, desktop and start menu and click next.




18 VMware Workstation Pro Setup

Shortcuts

Select the shortcuts you wish to place on your system.

Create shortcuts for VMware Workstation Pro in the following places:
[pesktop

[ start Menu Programs Folder

VMware workstation 15 pro installation shortcut selection checkbox screenshot.
Step 10- Installation begins

Now you see the begin installation dialog box. Click install to start the installation process.

\ 1:44 AM
=
~Ho R 12/28/2015

1 VMuware Workstation Pro Setup

Ready to install VMware Workstation Pro

Click install to beg the installation. Clck Badk to review or change any of your
instalabon settings. Cick Cancel to ext the wizard.

-] I I h

Screenshot for VMware Workstation 15 pro installation begin confirmation dialog box on windows 10.
Below screenshot shows Installation in progress. Wait for this to complete.




1 VMware Workstation Pro Setup

Installing VMware Workstation Pro

Please wait while the Setup Wizard instalis VMware Workstation Pro.

Status: Setting custom registry permissions on VMware keys.

’ | A

Screenshot for VMware Workstation 15 pro installation process.

At the end you will see installation complete dialog box. Click finish and you are done with the
installation process. You may be asked to restart your computer. Click on Yes to restart.

= ! o




ﬁ VMware Workstation Pro Setup 2 X

Completed the VMware Workstation Pro Setup

15 =

WORKSTATION Click the Finish button to exit the Setup Wizard.

PRO”

Press the License button below if you want to enter a license
key now.

License Finish

VMware Workstation 15 Installation — Installation Complete

Step 11- Launch VMware Workstation

After the installation completes, you should see VMware Workstation icon on the desktop. Double click
on it to launch the application.




Screenshot for VMware Workstation 15 Pro icon on windows 10 desktop.
Step 12- Licence Key

If you see the dialog box asking for licence key, click on trial or enter the licence key. Then what you
have is the VMware Workstation 15 Pro running on your windows 10 desktop. If don’t have the licence
key, you will have 30 days trial.

file Edit View VM Tabs Help (I ===

WORKSTATION 15 PRO™

Create a New Open a Virtual Connect to a
Virtual Machine Machine Remote Server

vmware

VMware Workstation 15 Pro home screen

Step 13- At some point if you decide to buy

At some point of time if you decide to buy the Licence key, you can enter the Licence key by going
to Help->Enter a Licence Key

You can enter the 25 character licence key in the dialog box shown below and click OK. Now you have
the licence version of the software.




Setting up C Programming Environment



Install VirtualBox

|.Visit http://www.virtualbox.org/wiki/downloads

2. Download VirtualBox platform packages for your OS

3. Open the Installation Package by double clicking

MAC

ANOO | VirtualRox T e
b 4 4 jtems, 16.9 MB available =

1 Double click on this icon:

VirtualBox.mpkg

Run the VirtualBox application
from the Applications Folder:

W ?‘;.’\-' A
”
Applications

~TooL

VirtualBox_Uninstall.tool

Custom Setup

Select the way you want features to be installed.

Click on the icons in the tree below to change the way features will be installed.

Oracle VM VirtualBox 4. 1.2
application.

.........

VirtualBox MNetworking

o &3+ | VirtualBox Bri
g % \fIr alsox Hndge- This feature requires 129MB on
"""" S~ | VirtwalBox Host-C| o i hard drive. It has 3 of 3

- 'I VirtualBox Python 2.x Su|  subfeatures selected. The

g = , X subfeatures require 9356KB on yo...
Location:  C:WProgram FilesWOradeWvirtualBox Browse

Version 4.1,2 [Diskgsage] [ < Back [ Next > J [ Cancel ]



http://www.virtualbox.org/wiki/downloads

Install VirtualBox

4. Click continue and finish installing VirtualBox

MAC

w Install Oracle VM VirtualBox

© Introduction

Installing Oracle VM VirtualBox

© Destination Select

© Installation Type ,!.:W

@ Installation
® Summary

Hw\

z

Running package scripts...

Install time remaining: Less than a minute

“ontinue

PC

jp Cracle VM ! M 31Box 4.1 2 Setup
Oracle VM VirtualBox 4.1.2

Please wait while the Setup Wizard installs Oracle VM VirtualBox 4.1.2. This may
take several minutes.

Status: Copying new files |

Version 4.1,2 | = Bad 7 Next > Cancel

5.When finished installation, close the window.



Download Linux

|.Visit the page_
http://www.ubuntu.com/download/ubuntu/download

2.Choose the Latest version of Ubuntu and 32-bit
and click “Start Download”

Download  Windows Installer  Alternative downloads CDs  Upgrade  F& Ubuntu

CLICK

1 Download Ubuntu

Click the big orange button to Download options
download the latest version of

Ubuntu. You will need to create a
CD or USB stick to install Ubuntu.

| Ubuntu 11.04 - Latest version

Download started

| 32-bit (recommended)

Ubuntu 11.04
32-bit

Our long-term suppork (LTS)
releases are supported For three
years on the desktop. Perfect for
organisations that need more

stability for larger deployments. Direct url For this download
Additional options If you're running Windows Other ways to get Ubuntu
You can use Ubuntu Windows installer to run Ubuntu Order CDs »

Take a look at a Full list of our
previous versions and alternative
downloads > Ubuntu Windows installer »

alongside your current system., UBURE Seivers


http://www.ubuntu.com/download/ubuntu/download

Install Linux using Virtual Box

|. RunVirtualBox by double-clicking the icon

2. Click "New" button on the top leftcorner

MAC

Oracle VM VirtualBox Manager

{::} > - 4 Bo=tiial (@) Snapshots

New Settings Start Discard

[&] Snapshots

Welcome to VirtualBox! ettings Start Discard

G : : 2 : i
The left part of this window is a list of all virtual machines on your Welcome to VirtualBox!
CPmp:’(er‘ I‘he list is empty now because you h::’en‘t created any The left part of this window is a list of all virtual machines on your computer, The list is empty
virtual machines yet. A #’ﬂ = now because you haven't created any virtual machines yet. [, =

5 % ?» . # >
In order to create a new virtual machine, V' \ In order to create a new virtual machine, press the New ik 4 ‘
press the New button in the main tool bar er ’\, 4 button in the main tool bar located at the top of the window. ~ > Yy
located at the top of the window. ; You can press the F1 key to get instant help, or visit 7
You can press the %7 key to.get instant'help “ 7 www.virtualbox.org for the latest information and news. g{
\ P < n

or visit www.virtualbox.org for the latest A\ L ‘ /"

information and news.




Install Linux using Virtual Box

3. Click “Continue” on the pop-upwindow

4. TypeVM name, select“Linux” for the OS and choose
“Ubuntu” for the version.

MAC

Create New Virtual Machine

PC

VM Name and OS Type

Enter a name for the new virtual machine and select the type of the guest
operating system you plan to install onto the virtual machine.

The name of the virtual machine usually indicates its software and hardware
configuration. It will be used by all VirtualBox components to identify your
virtual machine.

Name

Ubuntu

05 Type

Operating System: | Linux

Version: [ Ubuntu

( Go Back ) (_ Continue )

@ Create New Virtual Machine e — et

VM Name and OS Type

Enter a name for the new virtual machine and select the type of the guest operating system you plan to install onto
the virtual machine.

The name of the virtual machine usually indicates its software and hardware configuration, It will be used by all
VirtualBox components to identify your virtual machine.

Name

Ubuntu

0S8 Type

DOperating System: [Linux

Version: |Ubuntu




Install Linux using Virtual Box

5. Choose the amount of memory to allocate (I suggest
choosing between 512 MB to 1024 MB)

6. Click Continue or Next
MAC

Select the amount of base memory (RAM) in megabytes to be allocated to the
virtual machine.

The recommended base memory size is 512 MB.

T e ———————————. 512 MB

4 MB 3584 MB

PC

e
2
@ Create New Virtual Machine — - —
Memory
Select the amount of base memory (RAM) in megabytes to be allocated to the virtual machine,
The recommended base memory size is 512 MB.
Base Memory Size
{-.I 1024 MB

4MB

8192 MB

Next H Cancel




Install Linux using Virtual Box

/. Choose create a new virtual harddisk

8. Click Continue or Next

MAC

Create New Virtual Machine

Virtual Hard Disk

If you wish you can now add a start-up disk to the new machine. You can either
create a new virtual disk or select one from the list or from another location
using the folder icon.

If you need a more complex virtual disk setup you can skip this step and make
the changes to the machine settings once the machine is created.
The recommended size of the start-up disk is 8.00 GB.

[V Start-up Disk

() Create new hard disk
() Use existing hard disk

( GoBack ) ( Continue )

4

PC

@ Create New Virtual Machine e —

Virtual Hard Disk

one from the list or from another location using the folder icon.

once the machine is created.
The recommended size of the start-up disk is 8.00 GB.
[V] Start-up Disk

@ Create new hard disk
(7} Use existing hard disk

Empty

If you wish you can now add a start-up disk to the new machine. You can either create a new virtual disk or select

If you need a more complex virtual disk setup you can skip this step and make the changes to the machine settings

Next

] [ Cancel J




Install Linux using Virtual Box

9. Choose VDI (VirtualBox Disk Image)

0. Click Continue or Next

MAC

Create New Virtual Disk

Welcome to the virtual disk creation wizard

This wizard will help you to create a new virtual disk for your
virtual machine.

Use the Continue button to go to the next page of the wizard and
the Go Back button to return to the previous page. You can also
press Esc if you want to cancel the execution of this wizard.

Please choose the type of file that you would like to use for the
new virtual disk. If you do not need to use it with other
virtualization software you can leave this setting unchanged.

File type

(*) VDI (VirtualBox Disk Image)
() VMDK (Virtual Machine Disk)
() VHD (Virtual Hard Disk)

() Parallels

Go Back

(" Continue

7

PC

U Create New Virtual Disk

Welcome to the virtual disk creation wizard

This wizard will help you to create a new virtual disk for your virtual machine,

lUse the Next button to go to the next page of the wizard and the Back button to return to the previous page, You can also
press Cancelif you want to cancel the execution of this wizard.

Please choose the type of file that you would like to use for the new virtual disk. If you do not need to use it with other
virtualization software you can leave this setting unchanged.

File type

@ VDI {VirtualBox Disk Image)
) VMDK {Virtual Machine Disk)
(") VHD {Virtual Hard Disk)

() Parallels

[ Next ][ Cancel




Install Linux using Virtual Box

1. Choose “Dynamically Allocated” click continue.
Thisway,the size of yourVirtual Hard Disk will grow
as you use.

MAC

MO0

Create New Virtual Disk

]

Virtual disk storage details

Please choose whether the new virtual disk file should be allocated |
as it is used or if it should be created fully allocated.

A dynamically allocated virtual disk file will only use space on
your physical hard disk as it fills up, although it will not shrink
again automatically when space on it is freed.

A fixed size virtual disk file may take longer to create on some
systems but is often faster to use.

Storage details

{*) Dynamically allocated

() Fixed size

( GoBack ) [ Continue)

PC

@ Create Mew Virtual Disk -

Virtual disk storage details

Please choose whether the new virtual disk file should be allocated as it is used or if it should be created fully allocated,

& dynamically allocated virtual disk file will only use space on your physical hard disk as it fills up, although it will not
shrink again automatically when space onitis freed.

A ficed size virtual disk file may take longer to create on some systems but is often faster to use,
Storage details

@ Dynamically allocated

(™) Fixed size

[ Mext J | Cancel




Install Linux using Virtual Box

|2. Clickthe foldericon and choose the ubuntu iso

file you downloaded.

|3.Selectthe size oftheVirtual Disk (I recommend
choosing 8 GB) and click continue

MAC

Create New Virtual Disk

PC

Virtual disk file location and size

Please type the name of the new virtual disk file into the box
below or click on the folder icon to select a different folder to

create the file in.

Select the size of the virtual disk in megabytes. This size will be
reported to the Guest OS as the maximum size of this virtual disk.

Size

Location

Ubuntu

8.00 GB

4.00 MB 2.00TB

(" GoBack ) ( Continue )

@ Create Mew Virtual Disk -

Virtual disk file location and size

Please type the name of the new virtual disk file into the box below or dick on the folder icon to select a different folder to

create the file in.

Location
Select the size of the virtual disk in megabytes, This size will be reported to the Guest 0S5 as the maximum size of this virtual F

Ubuintu|

disk.
Size
| 1 : 8.00 GB
4,00 MB 2.00TE
[ Mext J | Cancel




Install Linux using Virtual Box
14. Click Create

MAC PC

Ban Create New Virtual Disk
Summary @ Create New Virtual Disk
You are going to create a new virtual disk with the following Summary
parameters:

File type: VDI (VirtualBox Disk Image) You are going to create a new virtual disk with the following parameters:

Details: Dynamically allocated storage File type: VDI (VirtualBox Disk Image)
Location: /Users/yoonjishin/VirtualBox VMs /Ubuntu/Ubuntu.vdi Details: Dynamically allocated storage
Size: 8.00 GB (8589934592 B) Location: C:\Users\Yoonii\virtualBox VMs\UbuntulUbuntu, vdi
Size: 3.00 GB (8589334592 B)
If the above settings are correct, press the Create button. Once If the above settings are correct, press the Create button, Once you press it the new virtual disk file will be created.

you press it the new virtual disk file will be created.

| create || cancel |

C Go Back ) (‘Greate‘)

7




Running Linux

|. Choose Ubuntu from left column and click Start

MAC & PC
® @[

New  Settings J Start Discard

Oracle VM VirtualBox Manager

@l Snapshots |

@ General @ Preview

Name: Ubuntu
OS Type: Ubuntu

System

Base Memory: 1024 MB
Boot Order: Floppy, CD/DVD-ROM, Hard Disk
Acceleration: VT-x/AMD-V, Nested Paging

Display

Video Memory: 12 MB
Remote Desktop Server: Disabled

& Storage

IDE Controller

IDE Secondary Master (CD/DVD): Empty
SATA Controller

SATA Port O: Ubuntu.vdi (Normal, 8.00 GB)




Running Linux

2. Click continue on pop-up window

MAC PC

First Run Wizard

Welcome to the First Run Wizard!

‘ ﬁﬂ First Run Wizarc

You have started a newly created virtual machine for the first
time. This wizard will help you to perform the steps Welcome to the First Run Wizard!
necessary for installing an operating system of your choice

onto this virtual machine. | You have started a newly created virtual machine for the first time, This wizard will help you to perform the steps

: : necessary for installing an operating system of your choice onto this virtual machine.
Use the Continue button to go to the next page of the wizard ’ ‘ b peasg

and the Go Back button to return to the previous page. You Use the Next button to go to the next page of the wizard and the Back button to return to the previous page.
can also press Esc if you want to cancel the execution of this You can also press Cancelif you want to cancel the execution of this wizard.
wizard.

/—\.
Co Back [ Continue !




Running Linux

3. Clickthe foldericonand choosethe ubuntuiso
file you downloaded and click continue and start

MAC

First Run Wizard

Select Installation Media

Select the media which contains the setup program of the
operating system you want to install. This media must be

bootable, otherwise the setup program will not be able to
start.

Media Source

" ubuntu-11.04-desktop-i386.is0 (685.29 MB) ?

< Go Back ) [ Continue :

PC

S 000

@ First RUpLWIZaIc

Select Installation Media

Select the media which contains the setup program of the operating system you want to install, This media must
be bootable, otherwise the setup program will not be able to start.

Media Source

Host Drive D:' d
Host Drive 'D:'
Host Drive 'E:'
ubuntu-11,04-desktop-amd64.iso (698,20 M
| VBoxGuestAdditions.iso (42,90 MB)

C:WUsersWYoonjiwDownloadsWubuntu-11.04-des}
Attached to: Not Attached

[—ﬂext ][ Cancel ]



Running Linux

4. Click Install Ubuntu

Ubuntu [Running]

Install

Welcome

Asturianu

Bahasa Indonesia ®

Bosanski

Catala

Cestina

Dansk

Deutsch

Eesti

' S E—

Espanol i

Esperanto
Euckara Try Ubuntu Install Ubuntu

Frangais

Gaeilge You can try Ubuntu without making any changes to your computer, directly
Galego from this CD.

b Orif you're ready, you caninstall Ubuntu alongside (or instead of) your

islenska current operating system. This shouldn't take too long.
ltaliano

Kurdi -
ot You may wish to read the release notes.

SOLP I} GRlLefre ,



Running Linux

4. Check “Download updates” and click Forward

Ubuntu [Running]

Install

Preparing to install Ubuntu

For best results, please ensure that this computer:

o/ hasatleast 4.4 GB available drive space

o/ isplugged into a power source

\-3,'7 is connected to the Internet

[ Download updates while installing

Ubuntu uses third-party software to display Flash, MP3 and other media, and to work with some wireless
hardware. Some of this software is closed-source. The software is subject to the license terms included

with the software's documentation.

& Install this third-party software|
Fluendo MP3 plugin includes MPEG Layer-3 audio decoding technology licensed from Fraunhofer IS and Thomson.

Forward

SOLP I} GRlLefre ,



Running Linux

5. Choose“Erasediskandinstall Ubuntu”andclick
Forward (Don’t worry, it won’t wipe your computer)

This computer currently has no detected operating systems.
What would you like to do?

Erase disk and install Ubuntu
Warning: 1/ n th

QAL I} SBlLefre ,



Running Linux

6. Click“Install Now™ and wait. Maybe grab a snack.
/.Whenfinished, click Restart and press Enter.

Select drive: | SCSI3 (0,0,0) (sda) - 8.6 GB ATA VBOX HARDDISK

The entire disk will be used:

QO/P I ORlLefrr



C Programming on Linux

|.Open Terminal (Applications-Accessories-Terminal)

.06 Ubuntu [Running]
®) Applications Places System ey 13 @ 12:42AM @ yoonji

Lo Accessories RS M 5| culator

d} Games » I character Map

,g Graphics + @ Disk Usage Analyzer
® internet v @ Help

Office ® Search for Files...

¥ . Sound & Video 5] Take Screenshot
P=] Terminal

B Text Editor

t: Ubuntu Software Center

- = .
o Time & Date
I Tomboy Notes

[Update Manager]

QUAPFLI GRlLefrse



C Programming on Linux

2. Open gedit by typing “gedit &” on terminal
(You can also use any other Text Editor application)

Ubuntu [Running]

@Applications Places System 2 3 © 7:19PM @ yoonji O

@ @ uUntitled Document 1 - gedit

File Edit View Search Terminal Help File Edit View Search Tools Documents Help

yoonji@yoonji-VirtualBox:~$ gedit & - ,
: L<] <ov4o & g OPEN ¥ G Save ‘!”
[1] Done gedit :
yoonji@yoonji-VirtualBox:~$ [] Untitled Document 1 ® &

PlainText + Tabwidth: 8 + Ln1,Col1

™  [Update Manager] =1 yoonji@yoonji-Virtual... [Ef Untitled Document 1-...

Ll
QU@ GBlert



C Programming on Linux

3. Type the following ongedit
(or any other text editor)

main()
#I nc I Ude<Std 10. h> : printf("Hello Worl ) I
}
main()
printf(""Hello World\n™); e
} Save in folder: ‘,,myoonji

P Browse for other folders

Character Encoding: | Current Locale (UTF-8) £ | Line Ending: | Unix/Linux

cancel || 'Ssave |

4. Save this file as
“helloworld.c”

Cv TabWidth: 8 v+ Ln9, Col1 INS




C Programming on Linux

5. Type“Is” on Terminal to see all files under current folder

6. Confirm that "helloworld.c” Is Iin the current directory.
If not, type cd DIRECTORY _PATH to go to the
directory that has “"helloworld.c”

7. Type“gcc helloworld.c” to compile,and type“ils” to
confirmthatanewexecutablefile“a.out” Iscreated

MO 5 yoonji@yoonji-VirtualBox: ~

File Edit View Search Terminal Help

yoonji@yoonji-VirtualBox:~$ 1s

Desktop Downloads helloworld.c Pictures Templates
Documents examples.desktop Music Public Videos
yoonji@yoonji-VirtualBox:~$ gcc helloworld.c
yoonji@yoonji-VirtualBox:~$ ls

a.out Documents examples.desktop Music Public Videos
Desktop Downloads helloworld.c Pictures Templates
yoonji@yoonji-VirtualBox:~$ |}




C Programming on Linux

8. Type“./a.out” on Terminal to run the program

9. If you see "Hello World” on the next line,
you just successfully ran your first C program!

0. Try other codes from “A Shotgun Introduction to C”
on professor Edwards’s webpage.You can also find many
C programing guides online. (justgoogle it!)  Enjoy:)

O S yoonji@yoonji-VirtualBox: ~

File Edit View Search Terminal Help
yoonji@yoonji-VirtualBox:~$ 1s

Desktop Downloads helloworld.c Pictures Templates
Documents examples.desktop Music Public Videos
yoonji@yoonji-VirtualBox:~$ gcc helloworld.c
yoonji@yoonji-VirtualBox:~$ 1s

a.out Documents examples.desktop Music Public Videos
Desktop Downloads helloworld.c Pictures Templates
yoonji@yoonji-VirtualBox:~$ ./a.out

Hello World

yoonji@yoonji-VirtualBox:~$ |




Installing and Running the Google App Engine
On Windows

This document describes the installation of the Google App Engine Software
Development Kit (SDK) on a Microsoft Windows and running a simple “hello world”
application.

The App Engine SDK allows you to run Google App Engine Applications on your local
computer. It simulates the run---time environment of the Google App Engine
infrastructure.

Pre-Requisites: Python 2.5.4

If youdon't already have Python 2.5.4installed in your computer, download and
Install Python 2.5.4 from:

http://www.python.org/download/releases/2.5.4/
Download and Install
You can download the Google App Engine SDK by going to:
http://code.google.com/appengine/downloads.html

and download the appropriate install package.

Download the Google App Engine SDK

Before downloading, please read the Terms that govern your use of the App Engine SDK.

Please note: The App Engine SDK is under active development, please keep this in mind as you explore its capabilities.
See the SDK Release Notes for the information on the most recent changes to the App Engine SDK. if you discover any
issues, please feel free to notify us via our Issue Tracker.

Platform Version Package Size SHA1 Checksum

Windows 115- GoogleAppEngine 1.1.5.msi 25 e974312bdaefc0b3873ff0d93ebdc525d5e88c30
10/03/08 MB

Mac OS X 1.1.5- GoogleAppEnginelauncher- 3.6 f62208ac01c 1b3e39796e58100d5f 1b2f052d3e7
10/03/08 1.1.5.dmg MB

Linux/Other 11.5- google appengine 1.1.5.zip 2.6 cbb9ceB817bdabf1c4f181d9544864e55ee253de1

Platforms 10/03/08 mMB

Download the Windows installer - the simplest thing is to download it to your
Desktop or another folder that you remember.


http://www.python.org/download/releases/2.5.4/
http://code.google.com/appengine/downloads.html

Save As
Savein: | Lﬁ Desktop v © [

5 My Documents

L‘:g 4 My Computer
My Recent )My Network Places
Documents ¢ Parallels Shared Folders

f"i} |=)sito0

Desktop

My Documents

)
o0
My Computer
\1} File name: GooaleAppE ngirie (111,51 v|
> .
My Network  Save as type: ‘Windows Installer Package v

Double Click on the GoogleApplicationEngine installer.

Welcome to the Google App Engine
Setup Wizard

The Setup Wizard will install Google App Engine on your
computer, Click Next to continue or Cancel to exit the Setup
Wizard,

Python 2.5 found,

All pre-requisites found.

L Mext ] [ Cancel ]

Click through theinstallation wizard, and it should install the App Engine. If youdo
not have Python 2.5, it will install Python 2.5 as well.

Once the install is complete you can discard the downloaded installer

3

GoogleAppEng
ine_1[1].1.5,
msi




MakingyourFirst Application

Nowyouneed tocreate asimpleapplication. Wecould use the “+” optionto have
the launcher make us an application - but instead we will do it by hand to get a
better sense of what is going on.

Make a folder for your Google App Engine applications. 1am going to make the
Folder on my Desktop called “apps” - the path to this folder is:

C:\Documents and Settings\csev\Desktop\apps

And then make a sub-folder in within apps called “ae-01-trivial” - the path to this
folder would be:

C:\ Documents and Settings \csev\Desktop\apps\ae-01-trivial

Using a text editor such as JEdit (www.jedit.org), create a file called app.yaml in the
ae-01-trivial folder with the following contents:

application: ae-0O1-trivial
version: 1

runtime: python
api_version: 1

handlers:
-url: /7.*
script: index.py

Note: Please do not copy and paste these lines into your text editor - you might end
up with strange characters - simply type them into your editor.

Then create a file in the ae-01-trivial folder called index.py with three lines in it:

print 'Content-Type:text/plain’
print * -
print 'Hello there Chuck’

Then start the GoogleAppEngineLauncher program that can be found under
Applications. Use the File -> Add Existing Application command and navigate
into the apps directory and select the ae-01-trivial folder. Once you have added
theapplication, selectitsothatyoucancontroltheapplicationusingthelauncher.



@ Google App Engine Launcher,
File Edit Control Help

o

Run

=

Dashboard

E ‘J‘G

Logs Edit Deploy

name path part

ae-01-trivial C:iDocuments and Settings\csevDeskioplappsias-01-trivial

Onceyou have selected your application and press Run. Afterafew momentsyour
application will start and the launcher will show a little green icon next to your
application. Then press Browse to open a browser pointing at your application
which is running at http://localhost:8080/

Paste http://localhost:8080 into your browser and you should see your
application asfollows:

r http:#/localhost: B0BO/ - Windows Internet Explorer k @@

2] localhost v|l42 x| B L=
File Edit Yiew Favorites Tools Help

.7 Favorites (& http:fflocalhost: 3080/

Hello there Chuck

Just for fun, edittheindex.pytochange the name “Chuck” toyourownnameand
press Refresh in the browser to verify your updates.

Watching the Log
Youcanwatch theinternal log of the actions that the web serveris performing when

youareinteracting with your applicationinthe browser. Selectyour applicationin
the Launcher and press the Logs button to bring up a log window:



- [51x)
WAPNING 2Z010-03-13 185:03:13,796 datastore file stub.py:623] Could not read A
datastore data from c:ldocume~1hcsevh locals~1htewmp' dev appserver.datastore
WAPNING 2010-03-13 185:03:13,796 dev_sppserver.py¥:3581] Could not initialize
images AFPI; you are likely missing the Python "FIL" module. ImportError: HNo module
named  imaging

INF 2010-03-13 185:03:13,528 dev_sppserver main.py:399] Running application
ae-0l-trivial on port S080: http://localhost:S080

INF 2010-03-13 15:03:24,717 dev_appserver.py:3246] "GET / HTTR/1.1" 200 -
INF 2010-03-13 185:03:24,733 dev_sppserver index.py:Z053] Updating C:ihDocuments
and JFettingshcsev Desktopiappshae-0l-trivialh index. yaml

INF 2010-03-13 15:03:24,967 dev_appserver.py:3246] "GET / HTTR/1.1" 200 -

2010-03-13 13:03:30 (Process exited with code -1)

EachtimeyoupressRefreshinyourbrowser-youcanseeitretrieving theoutput
with a GET request.

Dealing With Errors
With two files to edit, there are two general categories of errors that you may

encounter. If youmake a mistake onthe app.yamlfile, the App Engine will not start
and your launcher will show a yellow icon near your application:

4 Google App Engine Launcher

File Edit Control Help

O © | @ &= 4| 6=

Run Stop Browse Logs SDK Console Edit Deploy Dashboard

| ELI | path | pork |

ae-01-trivial CiiDocurents and SettingsicseviDeskiopiappsiae-01-trivial

To get more detail on what is going wrong, take a look at the log for the application:



M | og Console {ae-01-trivial) g@g|
el

LINGA L1l UR 2L

Unknown url handler type.
<URLMap
static_dir=None
secure=default
script=None
urls=s;/.*
static_files=None
up load=None
mime_ type=None
login=optional
require matching file=HNone
auth fail action=redirect
expiration=None D§
>
in "C:WDocuments and JettingshcsevhDesktophappshiae-0l-trivialyapp.yaml", line 8,

column 1 b,

In this instance - the mistake is mis-indenting the last line in the app.yaml (line 8).

If youmake asyntax error in theindex.py file, a Python trace back error will appear
in yourbrowser.

o X FEX)

2 Yt (&1 localhost =000 ¥ [ ¥ [ X pdownlaad python 2.5.4 [ 2|7
77 Favorites | @& http:{flocalhost:8080]
LTI OACCTOCCN - oS e IO Cal L Z8S0) . — A
File "C:\Program Files\Google\google appengine\google\appengine\tools\dev appserve:
self. Dispatch(dispatcher, self.rfile, outfile, env_dict)
File "C:\Program Files\Google\google appengine\google\appengine\tools\dev appserve:
base_env_dict=env_dict}
File "C:\Program Files\Google\google appengine\google\appengine\tools\dev appserve
basgse_env_dict=base_env_dict)
File "C:\Program Files\Google\google appengine\google\appengine\tools\dev appserve
self._mcdule_dicc)
File "C:\Program Files\Google\google appengine\google\appengine\tools\dev appserve
reset_modules = exec script (handler path, cgi path, hook)
File "C:\Program Files\Google\google appengine\google\appengine\tools\dev appserve:
handler path, cgi path, import hook)
File "C:\Program Files\Google\google appengine\google\appengine\tools\dev appserve:
module code = compile (source file.read(), cgi path, 'exec')
File "C:\Documents and Settings\csev\Desktop\apps\ae-0l-triviall\index.py", line 3
] princi'Hello, World!
SyntaxError: ECL while scanning single-quoted string
v
< >

The error you need to seeis likely to be the last few lines of the output - in this case
I made a Python syntax error on line one of our one-line application.

Reference: http://en.wikipedia.org/wiki/Stack_trace

When you make a mistake in the app.yaml file - you must the fix the mistake and
attempt to start the application again.


http://en.wikipedia.org/wiki/Stack_trace

If youmake a mistake inafile like index.py, you cansimply fix the file and press
refresh in your browser - there is no need to restart the server.

Shutting Down the Server

To shut down the server, use the Launcher, select your application and press the
Stop button.

This materials is Copyright All Rights Reserved - Charles Severance

Comments and questions to csev@umich.edu www.dr-chuck.com


mailto:csev@umich.edu

How to use CloudSim in Eclipse

CloudSim is written in Java. The knowledge you need to use CloudSim is basic Java
programming and some basics about cloud computing. Knowledge of programming IDEs such
as Eclipse or NetBeans is also helpful. It is a library and, hence, CloudSim does not have to be
installed. Normally, you can unpack the downloaded package in any directory, add it to the Java
classpath and it is ready to be used. Please verify whether Java is available on your system.

To use CloudSim in Eclipse:

1. Download CloudSim installable files

from https://code.google.com/p/cloudsim/downloads/list and unzip

2. Open Eclipse

3. Create a new Java Project: File -> New

4. Import an unpacked CloudSim project into the new Java Project

5. The first step is to initialise the CloudSim package by initialising the CloudSim library, as
follows:

CloudSim.init(num_user, calendar, trace_flag)

6. Data centres are the resource providers in CloudSim; hence, creation of data centres is a
second step. To create Datacenter, you need the DatacenterCharacteristics object that stores the
properties of a data centre such as architecture, OS, list of machines, allocation policy that covers
the time or spaceshared, the time zone and its price:

Datacenter datacenter9883 = new Datacenter(name, characteristics, new VmAllocationPolicySimple(hostList),s
7. The third step is to create a broker:

DatacenterBroker broker = createBroker();

8. The fourth step is to create one virtual machine unique ID of the VM, userld ID of the VM’s
owner, mips, number Of Pes amount of CPUs, amount of RAM, amount of bandwidth, amount
of storage, virtual machine monitor, and cloudletScheduler policy for cloudlets:

Vmvm = new Vm(vmid, brokerld, mips, pesNumber, ram, bw, size, vmm, new
CloudletSchedulerTimeShared())
9. Submit the VM list to the broker:

broker.submitVmList(vmlist)
10. Create a cloudlet with length, file size, output size, and utilisation model:

Cloudlet cloudlet = new Cloudlet(id, length, pesNumber, fileSize, outputSize, utilizationModel, utilizationMode
11.  Submit the cloudlet list to the broker:

broker.submitCloudletList(cloudletList)
12. Start the simulation:

CloudSim.startSimulation()



Sample Output from the Existing Example:
Starting CloudSimExamplel...
Initialising...
Starting CloudSim version 3.0
Datacenter_0 is starting...
SSSSSSSSSSSSSSSSSSSS>>>>>>>>>>>>NU
Broker is starting...
Entities started.
: Broker: Cloud Resource List received with 1 resource(s)
0.0: Broker: Trying to Create VM #0 in Datacenter_0
: Broker: VM #0 has been created in Datacenter #2, Host #0
0.1: Broker: Sending cloudlet 0 to VM #0
400.1: Broker: Cloudlet O received
: Broker: All Cloudlets executed. Finishing...
400.1: Broker: Destroying VM #0
Broker is shutting down...
Simulation: No more future events
CloudInformationService: Notify all CloudSim entities for shutting down.
Datacenter_0 is shutting down...
Broker is shutting down...
Simulation completed.
Simulation completed.

====—===—=== QUTPUT ==========
Cloudlet ID STATUS Datacenter ID VM ID Time Start Time Finish Time
0 SUCCESS 2 0 400 0.1 400.1
**x**Datacenter: Datacenter Q*****
Userid  Debt
3 35.6

CloudSimExamplel finished!



You can copy few (or more) lines with copy & paste mechanism.

For this you need to share clipboard between host OS and guest OS, installing Guest
Addition on both the virtual machines (probably setting bidirectional and restarting them).
You copy from guest OS in the clipboard that is shared with the host OS.

Then you paste from the host OS to the second guest OS.

You can enable drag and drop too with the same method (Click on the machine, settings,
general, advanced, drag and drop: set to bidirectional )

You can have common Shared Folders on both virtual machines and use one of the
directory shared as buffer to copy.

Installing Guest Additions you have the possibility to set Shared Folders too. As you put a
file in a shared folder from host OS or from guest OS, is immediately visible to the other.
(Keep in mind that can arise some problems for date/time of the files when there are
different clock settings on the different virtual machines).

If you use the same folder shared on more machines you can exchange files directly copying
them in this folder.

You can use usual method to copy files between 2 different computer with client-server
application. (e.g. scp with sshd active for linux, winscp... you can get some info about SSH
servers e.g. here)

You need an active server (sshd) on the receiving machine and a client on the sending
machine. Of course you need to have the authorization setted (via password or, better, via
an automatic authentication method).

Note: many Linux/Ubuntu distribution install sshd by default: you can see if it is running
with pgrep sshd from a shell. You can install with sudo apt-get install openssh-server.

You can mount part of the file system of a virtual machine via NFS or SSHFS on the
other, or you can share file and directory with Samba.

You may find interesting the article Sharing files between guest and host without
VirtualBox shared folders with detailed step by step instructions.

You should remember that you are dialling with a little network of machines with different
operative systems, and in particular:

Each virtual machine has its own operative system running on and acts as a physical
machine.

Each virtual machine is an instance of a program owned by an user in the hosting operative
system and should undergo the restrictions of the user in the hosting OS.

E.g Let we say that Hastur and Meow are users of the hosting machine, but they did not
allow each other to see their directories (no read/write/execute authorization). When each of
them run a virtual machine, for the hosting OS those virtual machine are two normal
programs owned by Hastur and Meow and cannot see the private directory of the other user.
This is a restriction due to the hosting OS. It's easy to overcame it: it's enough to give
authorization to read/write/execute to a directory or to chose a different directory in which
both users can read/write/execute.

Windows likes mouse and Linux fingers. :-)

| mean | suggest you to enable Drag & drop to be cosy with the Windows machines and
the Shared folders or to be cosy with Linux.

When you will need to be fast with Linux you will feel the need of ssh-keygen and


https://superuser.com/questions/42134/virtualbox-shared-clipboard
https://www.virtualbox.org/manual/ch04.html#sharedfolders
http://en.wikipedia.org/wiki/Comparison_of_SSH_servers
http://en.wikipedia.org/wiki/Comparison_of_SSH_servers
http://en.wikipedia.org/wiki/Comparison_of_SSH_servers
https://help.github.com/articles/generating-ssh-keys
http://en.wikipedia.org/wiki/Network_File_System
http://en.wikipedia.org/wiki/SSHFS
https://www.virtualbox.org/wiki/Sharing_files_on_OSE
https://www.virtualbox.org/wiki/Sharing_files_on_OSE

to Generate once SSH Keys to copy files on/from a remote machine without writing
password anymore. In this way it functions bash auto-completion remotely too!


https://help.github.com/articles/generating-ssh-keys

OpenStack is an open-source software cloud computing platform. OpenStack is primarily used
for deploying an infrastructure as a service (laaS) solution like Amazon Web Service (AWS). In
other words, you can make your own AWS by using OpenStack. If you want to try out
OpenStack, TryStack is the easiest and free way to do it.

In order to try OpenStack in TryStack, you must register yourself by joining TryStack Facebook
Group. The acceptance of group needs a couple days because it’s approved manually. After you
have been accepted in the TryStack Group, you can log in TryStack.
[ @ Auwsmonsgement c._x | @ Eatpost comrds.. x f

TryStack: AFreeWayT... =
€ ) uystack.org c B8 U & 9 e =

For A Frée Acoount:

Join Our Facebook Group

raome Once we approve your account... Tesling only, please.
Try out OpanSack: Rule No. 1: that Try s ge s @ tesling we
wanted o tast. sasy woy for developars 10 Inet code aginet o sl OpenStack emironment,
OpenStack RDO Liberty on ¥85 RHEL Logn WINOW: having 10 52and Lp haroware themsaves. It probatly Qoes without saying that is 5 not
openstack the ploce for procuction cade - you should host anly test code and les! servars here. i fac,
RS VTR, your accourt on TryStack wil D9 pencdicaly wiped 1o Nelp MaKe 51K N0 0NG accourt 0es 10

Or Laam About Usna Tha AF| e b alhs ras s A saey Dl s e hi s

TryStack.org Homepage
I assume that you already join to the Facebook Group and login to the dashboard. After you log
in to the TryStack, you will see the Compute Dashboard like:


http://www.openstack.org/
http://trystack.org/
https://www.facebook.com/groups/269238013145112
https://www.facebook.com/groups/269238013145112

¢ Overview - OpensStack Dashboard - Mozilla Firefox

B instance Overview- ...

€« @ trystack.org | C OB U 3 9 @

3 openstack B0 taceboo 1TA0G90682 v & tacubook 17U3590552 v
Projec Overview
Campute

Limit Summary

- N P

NOges Instances VCPUs RAM Floating IPs Securily Groups
Used 1 of 3 Used 10t & Used 2,045 of 6,152 Used 1 of | Used 1 of 10
Notwork
Object Store
dnntity Volumes Volume Storage
Used Doté Used 0 of 80

Usage Summary
Select a period of time to query its usage:

OpenStack Compute Dashboard
Overview: What we will do?

In this post, | will show you how to run an OpenStack instance. The instance will be accessible
through the internet (have a public IP address). The final topology will like:



N

Network Topology - OpenStack Dashboard - Mozilla Firefox

WS Management C... x @ Tutorial Creating Op... x il « EEERUGTHR GRIGETNEINEEIN TryStac :
L 3 ) trystack.org cC 8B U 3 9 & =
3 openstack 0 tacebook 1793899652 » & 1acebook 1793899582
Project Network Topology
Compute Resize the carvas Dy scroliing updown with your mousatrackpad on the topology. Pan around the canvas by clicking and dragging the space behind
iha topology
Network 22 Togye labais 5 Toggle Network Collapse O Launch Instance + Create Network +

Object Store & @
nodel
deniity 7202083¢ TeoS4alcof1d ¢ | ¢02ac 0382
® ACTIVE
1P Addresses

B0 7 AT-4 553 a0t S1656 164010

Network topology

As you see from the image above, the instance will be connected to a local network and the local
network will be connected to internet.

Step 1: Create Network

Network? Yes, the network in here is our own local network. So, your instances will be not
mixed up with the others. You can imagine this as your own LAN (Local Area Network) in the
cloud.

Go to Network > Networks and then click Create Network.

In Network tab, fill Network Name for example internal and then click Next.

In Subnet tab,

1. Fill Network Address with appropriate CIDR, for example 192.168.1.0/24. Use private
network CIDR block as the best practice.

2. Select IP Version with appropriate IP version, in this case 1Pv4.

3. Click Next.

In Subnet Details tab, fill DNS Name Servers with 8.8.8.8 (Google DNS) and then

click Create.

Step 2: Create Instance


https://en.wikipedia.org/wiki/Private_network
https://en.wikipedia.org/wiki/Private_network
https://en.wikipedia.org/wiki/Private_network
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Now, we will create an instance. The instance is a virtual machine in the cloud, like AWS EC2.
You need the instance to connect to the network that we just created in the previous step.

Go to Compute > Instances and then click Launch Instance.

In Details tab,

1. Fill Instance Name, for example Ubuntu 1.

2. Select Flavor, for example m1.medium.

3. Fill Instance Count with 1.

4. Select Instance Boot Source with Boot from Image.

5. Select Image Name with Ubuntu 14.04 amd64 (243.7 MB) if you want install Ubuntu

14.04 in your virtual machine.

In Access & Security tab,

1. Click [+] button of Key Pair to import key pair. This key pair is a public and private key that
we will use to connect to the instance from our machine.

2. In Import Key Pair dialog,

1. Fill Key Pair Name with your machine name (for example Edward-Key).

2. Fill Public Key with your SSH public key (usually is in ~/.ssh/id_rsa.pub). See
description in Import Key Pair dialog box for more information. If you are using
Windows, you can use Puttygen to generate key pair.

3. Click Import key pair.

3. In Security Groups, mark/check default.

In Networking tab,

1. In Selected Networks, select network that have been created in Step 1, for example internal.
Click Launch.

If you want to create multiple instances, you can repeat step 1-5. | created one more instance
with instance name Ubuntu 2.

Step 3: Create Router

I guess you already know what router is. In the step 1, we created our network, but it is isolated.
It doesn’t connect to the internet. To make our network has an internet connection, we need a
router that running as the gateway to the internet.

Go to Network > Routers and then click Create Router.

Fill Router Name for example routerl and then click Create router.

Click on your router name link, for example routerl, Router Details page.

Click Set Gateway button in upper right:

1. Select External networks with external.

2. Then OK.

Click Add Interface button.

1. Select Subnet with the network that you have been created in Step 1.

2. Click Add interface.

Go to Network > Network Topology. You will see the network topology. In the example, there
are two network, i.e. external and internal, those are bridged by a router. There are
instances those are joined to internal network.

Step 4: Configure Floating IP Address
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Floating IP address is public IP address. It makes your instance is accessible from the internet.
When you launch your instance, the instance will have a private network IP, but no public IP. In
OpenStack, the public IPs is collected in a pool and managed by admin (in our case is TryStack).
You need to request a public (floating) IP address to be assigned to your instance.

Go to Compute > Instance.

In one of your instances, click More > Associate Floating IP.

In IP Address, click Plus [+].

Select Pool to external and then click Allocate IP.

Click Associate.

Now you will get a public IP, e.g. 8.21.28.120, for your instance.

Step 5: Configure Access & Security

OpenStack has a feature like a firewall. It can whitelist/blacklist your in/out connection. It is
called Security Group.

Go to Compute > Access & Security and then open Security Groups tab.

In default row, click Manage Rules.

Click Add Rule, choose ALL ICMP rule to enable ping into your instance, and then click Add.
Click Add Rule, choose HTTP rule to open HTTP port (port 80), and then click Add.

Click Add Rule, choose SSH rule to open SSH port (port 22), and then click Add.

You can open other ports by creating new rules.

Step 6: SSH to Your Instance

Now, you can SSH your instances to the floating IP address that you got in the step 4. If you are
using Ubuntu image, the SSH user will be ubuntu.



Install Hadoop

Step 1: Click here to download the Java 8 Package. Save this file in your
home directory.

Step 2: Extract the Java Tar File.

Command: tar -xvf jdk-8ul01-linux-i586.tar.gz

Fle Edit View Search Terminal welp

Fig: Hadoop Installation — Extracting Java Files

Step 3: Download the Hadoop 2.7.3 Package.

Command: wget https://archive.apache.org/dist/hadoop/core/hadoop-2.7.3/hadoop-
2.7.3.tar.gz

5 edureka®@localhost:~ °

Eile Edit Wew Search Jerminal Help

Fig: Hadoop Installation — Downloading Hadoop

Step 4: Extract the Hadoop tar File.

Command: tar -xvf hadoop-2.7.3.tar.gz

edureka@localhost:~ (on localhost.localdomain)

File Edt View Search Terminal Hedp

Fig: Hadoop Installation — Extracting Hadoop Files
Step 5: Add the Hadoop and Java paths in the bash file (.bashrc).
Open. bashrc file. Now, add Hadoop and Java Path as shown below.

Command: vi .bashrc



B edureka@localhost:~ =
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Fig: Hadoop Installation — Setting Environment Variable
Then, save the bash file and close it.
For applying all these changes to the current Terminal, execute the source command.

Command: source .bashrc

5 edurekagocalhost:~ o

file Edt View Search Terminal Help

Fig: Hadoop Installation — Refreshing environment variables

To make sure that Java and Hadoop have been properly installed on your system
and can be accessed through the Terminal, execute the java -version and hadoop
version commands.

Command: java -version

edureka@localhost:~

File Edit \Sew Search Tarminal Help



Fig: Hadoop Installation — Checking Java Version

Command: hadoop version

~ edurekadylocalhost:~ s

File Edit \iew Search Jerminad Help

Fig: Hadoop Installation — Checking Hadoop Version

Step 6: Edit the Hadoop Configuration files.

Command: cd hadoop-2.7.3/etc/hadoop/

\(\\k\

Command: Is

All the Hadoop configuration files are located in hadoop-2.7.3/etc/hadoop directory as
you can see in the snapshot below:



edurekafilocalhost: - /hadoop-2.7 . 3/etchadoop

Eile Edit Wiew Search Terminal Help

Fig: Hadoop Installation — Hadoop Configuration Files

Step 7: Open core-site.xml and edit the property mentioned below inside
configuration tag:

core-site.xml informs Hadoop daemon where NameNode runs in the cluster. It contains
configuration settings of Hadoop core such as 1/O settings that are common to HDFS &
MapReduce.

Command: vi core-site.xml

edureka@localhost: < ‘hadoop-2.7.3/etc/hadoop

File Edit View Search Termwnal Help

Fig: Hadoop Installation — Configuring core-site.xml

<?xml version="1.0" encoding="UTF-8"?2>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>
<configuration>
<property>
<name>fs.default.name</name>
<value>hdfs://localhost:9000</value>
</property>
</configuration>

Step 8: Edit hdfs-site.xml and edit the property mentioned below inside
configuration tag:



hdfs-site.xm| contains configuration settings of HDFS daemons (i.e. NameNode,
DataNode, Secondary NameNode). It also includes the replication factor and block size
of HDFS.

Command: vi hdfs-site.xml

edureka@localhost:~/hadoop-2.7.3/etc/hadoop

File Eot View Search Jerminal Heip

Fig: Hadoop Installation — Configuring hdfs-site.xml

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>
<configuration>
<property>
<name>dfs.replication</name>
<value>1</value>

</property>
<property>
<name>dfs.permission</name>
<value>false</value>
</property>
</configuration>
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Step 9: Edit the mapred-site.xml file and edit the property mentioned below
inside configuration tag:

mapred-site.xml contains configuration settings of MapReduce application like number
of JVM that can run in parallel, the size of the mapper and the reducer process, CPU
cores available for a process, etc.

In some cases, mapred-site.xml file is not available. So, we have to create the mapred-
site.xml file using mapred-site.xml template.

Command: cp mapred-site.xml.template mapred-site.xml



Command: vi mapred-site.xml.

edureka@localhost:~/hadoop-2.7.3/etc/hadoop
Ffle Edt View Search Terminal Help

edureka@localhost: ~‘hadoop-2.7.3/etc/hadoop
Eile Edit \ew Search Terminal Melp

Fig: Hadoop Installation — Configuring mapred-site.xml

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>
<configuration>
<property>
<name>mapreduce. framework.name</name>
<value>yarn</value>
</property>
</configuration>

1
2
3
4
5
6
7
8

Step 10: Edit yarn-site.xml and edit the property mentioned below inside
configuration tag:

yarn-site.xml contains configuration settings of ResourceManager and NodeManager
like application memory management size, the operation needed on program &
algorithm, etc.

Command: vi yarn-site.xml

edurekaglocalhost:~/hadoop-2.7.3/etc/hadoop
Ple Edt Yiew 3Search Jerminal Help




Fig: Hadoop Installation — Configuring yarn-site.xml

<?xml version="1.0">
<configuration>
<property>
<name>yarn.nodemanager.aux-services</name>
<value>mapreduce shuffle</value>
</property>

<property>
<name>yarn.nodemanager.auxservices.mapreduce.shuffle.class</
name>
<value>org.apache.hadoop.mapred.ShuffleHandler</value>
</property>
</configuration>

P RPOPFPOOOO~NOO O, WNE

Step 11: Edit hadoop-env.sh and add the Java Path as mentioned below:

hadoop-env.sh contains the environment variables that are used in the script to run
Hadoop like Java home path, etc.

Command: vi hadoop-env.sh

edureka@localhost:~/hadoop-2.7.3/etc/hadoop

File Edit View Search

Fig: Hadoop Installation — Configuring hadoop-env.sh

Terminal  Help

Step 12: Go to Hadoop home directory and format the NameNode.

Command: cd



Command: cd hadoop-2.7.3

Command: bin/hadoop namenode -format

eduraka@localhost;-hadoop-2.7.3

File Edit Wew Search Terminal Help

Fig: Hadoop Installation — Formatting NameNode

This formats the HDFS via NameNode. This command is only executed for the first
time. Formatting the file system means initializing the directory specified by the
dfs.name.dir variable.

Never format, up and running Hadoop filesystem. You will lose all your data stored in
the HDFS.

Step 13: Once the NameNode is formatted, go to hadoop-2.7.3/sbin directory
and start all the daemons.

Command: cd hadoop-2.7.3/sbin
Either you can start all daemons with a single command or do it individually.
Command: ./start-all.sh

The above command is a combination of start-dfs.sh, start-yarn.sh & mr-jobhistory-
daemon.sh

Or you can run all the services individually as below:
Start NameNode:

The NameNode is the centerpiece of an HDFS file system. It keeps the directory tree of
all files stored in the HDFS and tracks all the file stored across the cluster.

Command: ./hadoop-daemon.sh start namenode



edurekaditlocalhost:-/hadoop-2.7.3sbin
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Fig: Hadoop Installation — Starting NameNode

Start DataNode:

On startup, a DataNode connects to the Namenode and it responds to the requests
from the Namenode for different operations.

Command: ./hadoop-daemon.sh start datanode

edureka@iocalhost:~/hadoop-2.7.3/sbin

File Edit View Search Termunal Help

Fig: Hadoop Installation — Starting DataNode

Start ResourceManager:

ResourceManager is the master that arbitrates all the available cluster resources and
thus helps in managing the distributed applications running on the YARN system.
Its work is to manage each NodeManagers and the each application’s
ApplicationMaster.

Command: ./yarn-daemon.sh start resourcemanager

edurekailocalhost:~/hadoop-2.7.3/sbin

file Edt Yiew Search Jerminal Melp




Fig: Hadoop Installation — Starting ResourceManager

Start NodeManager:

The NodeManager in each machine framework is the agent which is responsible for
managing containers, monitoring their resource usage and reporting the same to the
ResourceManager.

Command: ./yarn-daemon.sh start nodemanager

edureka@localhost: ~/hadoop-2.7.3/sbin
Fle Eot View Search Termwnal Help

See Batch Details

Fig: Hadoop Installation — Starting NodeManager
Start JobHistoryServer:
JobHistoryServer is responsible for servicing all job history related requests from client.
Command: ./mr-jobhistory-daemon.sh start historyserver

Step 14: To check that all the Hadoop services are up and running, run the
below command.


https://www.edureka.co/big-data-hadoop-training-certification

Command: jps

edurekai@localhost: - hadoop-2.7.3shin

Eile Edit Wew Search Terminal Help

Fig: Hadoop Installation — Checking Daemons

Step 15: Now open the Mozilla browser and go
to localhost:50070/dfshealth.html to check the NameNode interface.

Namenode Information - Mozilla Firefox

Ple Edit View Hgtory Bookmarks Tools Hedp
‘ - e ‘ o mtpyilocalhost S0070\ofshealth tm| #1ab-overview ) v ‘)ivi

| Most Visitedv o' Centos o Wikl @ Documentation o' Forums
o Namenode information S S

© Mazilla Firefox is free and open source software from the non-profit Mozilla Foundation. Know your nights....| X

Hadoop oOverview  Datanodes  Datanode Volume Falleres  Spapsiot  Starup Progress  Wtilities

Overview

Started: Wed Nov 02 08:32:45 CET 2016

Version: 2.7.3, rbaa9117cobeOchbs2be5982ded 719¢ 1c8alalcelt
Compiled: 2016-08-18701:412Z by root from branch-2.7.3
Cluster 1D! CH0-617e6bifa7e8-45¢e-abae-235744b 38400

Block Pool 1D: BP-1874109370-127.0.0.1-147707728802%

Fig: Hadoop Installation — Starting WebUI

Congratulations, you have successfully installed a single node Hadoop cluster
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1. Develop a new Web Service for Calculator.

OBJECTIVE:
To develop a new Web service for Calculator applications.

PROCEDURE:
When you start Globus toolkit container, there will be number of services starts up. The service
for this task will be a simple Math service that can perform basic arithmetic for a client.

The Math service will access a resource with two properties:

1. An integer value that can be operated upon by the service

2. A string values that holds string describing the last operation

The service itself will have three remotely accessible operations that operate upon

value:

(a) add, that adds a to the resource property value.

(b) subtract that subtracts a from the resource property value.

(c) getValueRP that returns the current value of value.

Usually, the best way for any programming task is to begin with an overall description of what
you want the code to do, which in this case is the service interface. The service interface
describes how what the service provides in terms of names of operations, their arguments and
return values. A Java interface for our service is:

public interface Math {
public void add(int a);
public void subtract(int a);
public int getValueRP();

}

It is possible to start with this interface and create the necessary WSDL file using the standard
Web service tool called Java2WSDL. However, the WSDL file for GT 4 has to include details
of resource properties that are not given explicitly in the interface above. Hence, we will provide
the WSDL file.

Step 1 Getting the Files

All the required files are provided and comes directly from [1]. The MathService source code
files can be found from http://www.gt4book.com
(http://www.gtdbook.com/downloads/gt4book-examples.tar.gz)

A Windows zip compressed version can be found at
http://www.cs.uncc.edu/~abw/ITCS4146S07/gt4book-examples.zip. Download and
uncompress the file into a directory called GT4services. Everything is included (the java source
WSDL and deployment files, etc.):


http://www.gt4book.com/
http://www.gt4book.com/downloads/gt4book-examples.tar.gz)
http://www.cs.uncc.edu/~abw/ITCS4146S07/gt4book-examples.zip
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WSDL service interface description file -- The WSDL service interface description

file is provided within the GT4services folder at:
GT4Services\schema\examples\MathService_instance\Math.wsdl

This file, and discussion of its contents, can be found in Appendix A. Later on we will need to
modify this file, but first we will use the existing contents that describe the Math service above.
Service code in Java -- For this assignment, both the code for service operations and for the
resource properties are put in the same class for convenience. More complex services and
resources would be defined in separate classes. The Java code for the service and its resource
properties is located within the GT4services folder at:

GT4services\org\globus\examples\services\core\first\impl\MathService.java.

Deployment Descriptor -- The deployment descriptor gives several different important sets of
information about the service once it is deployed. It is located within the GT4services folder
at:

GT4services\org\globus\examples\services\core\first\deploy-server.wsdd.

Step 2 — Building the Math Service

It is now necessary to package all the required files into a GAR (Grid Archive) file. The build
tool ant from the Apache Software Foundation is used to achieve this as shown overleaf:
Generating a GAR file with Ant (from http://gdp.globus.org/gt4-
tutorial/multiplehtml/ch03s04.html)

Ant is similar in concept to the Unix make tool but a java tool and XML based.

Build scripts are provided by Globus 4 to use the ant build file. The windows version of the
build script for MathService is the Python file called globus-build-service.py, which held in
the GT4services directory. The build script takes one argument, the name of your service that
you want to deploy. To keep with the naming convention in [1], this service will be called first.
In the Client Window, run the build script from the GT4services directory with:
globus-build-service.py first

The output should look similar to the following:

Buildfile: build.xml

BUILD SUCCESSFUL

Total time: 8 seconds

During the build process, a new directory is created in your GT4Services directory that is
named build. All of your stubs and class files that were generated will be in that directory and



http://gdp.globus.org/gt4-

its subdirectories. More importantly, there is a GAR (Grid Archive) file called
org_globus_examples_services_core_first.gar. The GAR file is the package that contains
every file that is needed to successfully deploy your Math Service into the Globus container.
The files contained in the GAR file are the Java class files, WSDL, compiled stubs, and the
deployment descriptor.

Step 3 — Deploying the Math Service

If the container is still running in the Container Window, then stop it using Control-C. To deploy
the Math Service, you will use a tool provided by the Globus Toolkit called globus-deploy-gar.
In the Container Window, issue the command:

globus-deploy-gar org_globus_examples_services_core_first.gar

Successful output of the command is :

< Select Command Promp!t

ervicesdglobus-deploy-gar ory_globus_exanples services_core first.gar
ving gar filwm

ces_coye_firot_ gar into C:\ut-core-4.0.3%zhareglobus_warf_connon\tn|

The service has now been deployed.
Check service is deployed by starting container from the Container Window:
You should see the service called MathService.

Step 4 — Compiling the Client

A client has already been provided to test the Math Service and is located in the
GT4Services directory at:
GT4Services\org\globus\examples\clients\MathService_instance\Client.java
and contains

c+ Command Prompt - globus-start-container -nosec

C:“>globus—start—container —nosec
Starting S0AP server at: http:/-166.82 _138_.77:888B0- wsrf /services s
With the following services:

: http:-s166.82. 77 :8BBB werf AservicesSAdminService
: http:-s166.82. V778880 werf AservicesAAuthzCalloutTestService
: http:-s166.82. L »f /zervicessContainerRegistryEntryService
: http:-s166.82. L »f szeprvicessContainerRegistryService
: http:-s166.82. L »f /zervices/CounterService
: http:-/166.82. L »f szervicessManagementService
: http:-s166.82. -77:8888-/wsrf /services Notif icationConsumerFactoryService
: http:rs166.82. 778880 wsrf /servicessNotificat ionConsunerService
: http:-s166.82. -77:8888/wsrf /services/NotificationlestService
: http:-s166.82. 77 :BBBB wsrf ArervicessPersistenceTestEubscript ionManager
: http:rs166.82. 77 :BBBB wsrf ArervicessSampleAuthzfervice
: http:-s166.82. . BA usrf /zservices-SecureCounterService
: http:-s166.82. . BA wsrf /zservicessSecuritylestiervice
: http:-s166.82. . BA wsrf /zservicesShutdowunService
: http:-s166.82. . BA usrf /zservicesSubscriptionManagerService
: http:-s166.82. . BA usrf  zservicessTestAuthzService
: http:-s166.82. . BA usrf /zservices-TestRPCService
: http:-s166.82. . BA usrf /zservices-TestService
: http:-s166.82. . BA usrf  zservices-TestServiceRequest
: http:-s166.82. . BA usrf /zservicessTestServiceWrongWEDL
: http:-s166.82. . BA usrf /zservicesslersion
: http:-s166.82. . BA usrf /zservicesslidgetNotificationService
: http:-s166.82. . BA wsrf  zservicessUlidgetService
: http:-s166.82. . BA usprf /zservicessexamples /coverfirst-MathService
: http:rs166.82. L7 :BBBB wsrf ArervicessgesisAuthenticationService

You should see the service called MathService.



Step 4 — Compiling the Client

A client has already been provided to test the Math Service and is located in the
GT4Services directory at:
GT4Services\org\globus\examples\clients\MathService_instance\Client.java

and contains the following code:

package org.globus.examples.clients.MathService_instance;

import org.apache.axis.message.addressing.Address;

import org.apache.axis.message.addressing.EndpointReferenceType;
import org.globus.examples.stubs.MathService_instance.MathPortType;
import org.globus.examples.stubs.MathService_instance.GetValueRP;
import
org.globus.examples.stubs.MathService_instance.service.MathServiceAddressingL
ocator;

public class Client {

public static void main(String[] args) {
MathServiceAddressingLocator locator = new
MathServiceAddressingLocator()

try {

String serviceURI = args[0];

/I Create endpoint reference to service

EndpointReferenceType endpoint = new

EndpointReferenceType();

endpoint.setAddress(new Address(serviceURI));

MathPortType math;

I/l Get PortType

math = locator.getMathPortTypePort(endpoint);

// Perform an addition

math.add(10);

// Perform another addition

math.add(5);

/I Access value

System.out.printin(**Current value: **

+ math.getValueRP(new GetValueRP()));

// Perform a subtraction

math.subtract(5);

/I Access value

System.out.printin(**Current value: *

+ math.getValueRP(new GetValueRP()));

} catch (Exception e) {

e.printStackTrace();

}
}
}

When the client is run from the command line, you pass it one argument. The argument is the
URL that specifies where the service resides. The client will create the end point rerference and
incorporate this URL as the address. The end point reference is then used with the
getMathPortTypePort method of a MathServiceAdressingLocator object to obtain a
reference to the Math interface (portType). Then, we can apply the methods available in the



service as though they were local methods Notice that the call to the service (add and subtract
method calls) must be in a “try {} catch(){}” block because a “RemoteException” may be
thrown. The code for the “MathServiceAddressingLocator” is created during the build
process. (Thus you don’t have to write it!)

(a) Settting the Classpath

To compile the new client, you will need the JAR files from the Globus toolkit in your
CLASSPATH. Do this by executing the following command in the Client Window:
%GLOBUS_LOCATION%\etc\globus-devel-env.bat

You can verify that this sets your CLASSPATH, by executing the command:

echo %CLASSPATH%

You should see a long list of JAR files.

Running \gt4\etc\globus-devel-env.bat only needs to be done once for each Client Window that
you open. It does not need to be done each time you compile.

(b) Compiling Client

Once your CLASSPATH has been set, then you can compile the Client code by typing in the
following command:

javac -classpath
build\classes\org\globus\examples\services\core\first\imp\:%CLASSPATH%
org\globus\examples\clients\MathService_instance\Client.java

Step 5 — Start the Container for your Service

Restart the Globus container from the Container Window with:
globus-start-container -nosec

if the container is not running.

Step 6 — Run the Client

To start the client from your GT4Services directory, do the following in the Client Window,
which passes the GSH of the service as an argument:

java -classpath
build\classes\org\globus\examples\services\core\first\imp\:%0CLASSPATH%
org.globus.examples.clients.MathService_instance.Client
http://localhost:8080/wsrf/services/examples/core/first/MathService

which should give the output:

Current value: 15

Current value: 10

Step 7 — Undeploy the Math Service and Kill a Container

Before we can add functionality to the Math Service (Section 5), we must undeploy the service.
In the Container Window, Kill the container with a Control-C. Then to undeploy the service,
type in the following command:

globus-undeploy-gar org_globus_examples_services_core_first
which should result with the following output:

Undeploying gar...

Deleting /.

Undeploy successful
6 Adding Functionality to the Math Service



In this final task, you are asked to modify the Math service and associated files so the srvice
supports the multiplication operation. To do this task, you will need to modify:

" IService code (MathService.java)

[ WSDL file (Math.wsdl)

The exact changes that are necessary are not given. You are to work them out yourself. You
will need to fully understand the contents of service code and WSDL files and then modify them
accordingly. Appendix A gives an explanation of the important parts of these files. Keep all file
names the same and simply redeploy the service afterwards. You will also need to add a code
to the client code (Client.java) to test the modified service to include multiplication.

Result:
Thus the Develop a new Web Service for Calculator was executed successfully.




2. Develop new A-compliant W rvi

OBJECTIVE:

To develop a new OGSA-compliant web service.
PROCEDURE:

Writing and deploying a WSRF Web Service is easier than you might think. You just have to
follow five simple steps

1. Define the service's interface. This is done with WSDL

2. Implement the service. This is done with Java.

3. Define the deployment parameters. This is done with WSDD and JNDI
4. Compile everything and generate a GAR file. This is done with Ant

5. Deploy service. This is also done with a GT4 tool

To run this program, as a minimum you will be required to have installed the following
prerequisite software

a. Download the latest Axis2 runtime from the above link and extract it. Now we
point Eclipse WTP to downloaded Axis2 Runtime. Open Window -> Preferences
-> Web Services -> Axis2 Emitter
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Select the Axis2 Runtime tab and point to the correct Axis2 runtime location.
Alternatively at the Axis2 Preference tab, you can set the default setting that will
come up on the Web Services Creation wizards. For the moment we will accept
the default settings.

b. Click OK.



c. Next we need to create a project with the support of Axis2 features. Open File ->
New -> Other... -> Web -> Dynamic Web Project
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Click next K
d. Select the name Axis2WSTest as the Dynamic Web project name (you can specify

any name you prefer), and select the configured Tomcat runtime as the target
runtime.
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Click Finish.



f. This will create a dynamic Web project in the workbench
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Import the wtp/Converter.java class into Axis2WSTest/src (be sure to preserve the
package).
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Build the Project, if its not auto build.


http://www.eclipse.org/webtools/community/tutorials/BottomUpAxis2WebService/code/Converter.java

h. Select Converter.java, open File -> New -> Other... -> Web Services -> Web
Service

4 Bl v =

Select a wizard

Create a new XML web service.

Wimarces:

type filter text
L= SR

B s Wals

'

= o Walbh Sarvices
] At Fles
1 wmie Test UDO)
S web Sarvice Cliant
LB wEDL
[E R [

1 kg |

[k}

I = Back ( Mest = ) Eirl=h ( cancel ]

Click next.

i. The Web service wizard would be brought up with Web service type set to
Bottom up Java bean Web Service with the service implementation
automatically filled in. Move the service scale to Start service.

, ST
Web Sorvices
Review your Web service options and make any necessary changes betore -
proceeding to the Nnext page. £

Yimbs mmrvice typm: 7ll:oft9m up Jave bean Web Service -

M wip . Conver ter BLO‘V!&-. . l
_ | Start service

Bacvice Rrelnst: Axis2WETuat
=y .9
}w‘ltyp‘: {iava Proxy ~]

No client
‘Configuration: No client generation.

I Publish the Web service
T Mowitor thie Wels service

19 Querwrite files without warning
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Click on the Web Service runtime link to select the Axis2 runtime.
x|

Choose from the list of runtimes and deployment servers, or use the default settings.

Server-Side Deployment Selection:
Choase server first

i* Choose Web service runtime first

i~ Explore options

Web service runtime:

Apache Axis
S Apache Axis2

~Serwver:

B Existing Servers
E Server Types

Click OK.

k. Ensure that the correct server and service project are selected as displayed below

< Web Service
Web Services
Review yvaour Web service options and make any necessary changes before %
procuweding to the ne<t page
Web service Hottor up Java bean Waeb Service f_’v_\

Service impleamentation wip. Converte (B]_‘owﬁe..rﬁ

Start service
Configuration:
& T Cak Server. Toemcat vs.5 Server
il L) Web mary L

9 Sarvice Bralest. Axinawe Tt
-

Clheant type! Java Proxy

()

’ ‘ Neo elimnt

| ey
"W , 1 ?
I 1 Publish the Web service
I T Monitor the Web service

Canfiguration: No climnt generation

8 Qverwrite files without warning

(&) = Back W HNext= ) ( Bnish 1 cancel )

Click next.

This page is the service.xml selection page. if you have a custom services.xml,

you can include that by clicking the Browse button. For the moment, just leave it




at the default. _

AxinZ Web Service Java Deoan Conflguration

Customize your Web service on this page 3

Axim2 Weob Service lava Boan Configuration

D Have & services <ml file

) Generate dufault services. <ml file

(& 2) ( - mack i Mot - ) ¢ Feish ) Cancel

Click next.

m. This page is the Start Server page. It will be displayed if the server has not been
started. Click on the Start Server button. This will start the server runtime.

- Web Service o
SZtart Saearver

Start the aserver from this page g

In arder to procoeed the server "Tormoat v5. % Sorver G localhost" must be started.
Gnce the server 1o started the "next" buttan will be enabled
The "back" button can be used while the serveoer s starting to

changes any previous settings In this wizard

Currently the swrver s stappwd (Gtart merver)

(&) ¢ =< Rack D Diwt = Firisly C Cancal i)

Click next.




n. This page is the Web services publication page, accept the defaults.

Web Service

Web Saoarvice Publication
Do wou want Lo publish your Web service? D
Il haunch the Web Services BExplorer Lo publish this Web service to the Unit Test UOD) Rogistre
[ JLkaunch the Web Services BExplorer to publish this Web service to a UDDI Registery
Public DD AP LUIGE) Tewst Negiaty -
(& 2] [ = pmack b I w5 ) * Hnish ) | Cancel )

Click Finish.

Now, select the Axis2WSTest dynamic Web project, right-click and select Run ->
Run As -> Run on Server to bring up the Axis2 servlet.

- Rumn On Server N
Define o Mew Semven
Choose the bvpe of ssarver to oreats I |

Hew do wvoau warnt to mslmct the marosr?®
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Saleat the sarvear Lhat sou wank to d@ma
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|5 Tamecat vS B Sarver @0 localhost

wWimwy My Homt narmea [ =
Bemeriptiarn: Apache Temeat «5 . 5 suppaorcts J2EE 1.2, 1.5, armd i .« vwab rmodules.

[ Sat marver am projsct gefault (do not sk sagain!

(4] B i o i .ﬂﬁnt - I ~ Enish : :] i T Cancel h|

Click Next.



r.

Make sure you have the Axis2WSTest dynamic Web project on the right-hand
side under the Configured project.

- Run On Sarver o
Add and Remove Projects [~
Modify the projecta that are configured on the server

—4

Mowve projects to the right to configure them on the server
Svalable projemctm: Sconfilgured projects:
(s AxImZWS Tent

At A0l
Megy "
(52 ( - Back I(_ et e ) En_lah ) Cancel )

Click Finish.

This will deploy the Axis2 server webapp on the configured servlet container and
will display the Axis2 home page. Note that the servlet container will start up
according to the Server configuration files on your workspace.
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Click on the Services link to view the available services. The newly created
converter Web service will be shown there.
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Version

Sermce EPR  hnpocaihest B0SI/AGLIWSTest/ sermconVarsion

Service Description : This service is to get the r ing Axis v

Servow Status  Acthve '
Avniatie Qoontons
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« getversion

Converter i
Sarvce EPR - http Viocalhost S000/Acs2 WS Test/seracenCommter

Service Description : Converter

Servica Giafus - Active b4
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Click on the Converter Service link to display the wsdl URL of the newly created
Web service. Copy the URL.

hittp:/ Nocalhost:8000 / Axis 2WSTest [ - Eclipse SOK

F Jave

Jr= 0 | =0 Qs B Y o | U\ ¢ obeL Bl Resource | dy s
j— = — 7 ! g_"\ =
& &
B |- WS [Foiomctsnnam STt esKanerterved e B
-1

: - ewsdlidelnitions smins ns1="hitp:/ /ory. apache. axis2 / xsd® 9 ™
wming s0ap 12 «"hittp: / / schemas, xmisoap.org/wsdl/seap12 /" xmins ns0="http:/ fwip/ xsd* ol

aming: =z «"http:/ /www. w3.org/ 2001 /XMLSchema' W

onins soap «“hittp:/ /schemasxmissap.org/ wsdl/soap/* (]

emins http =“http: / /schemas.xmlisoap.org/ wsdl /hitp/* *

wmlns mume ="http:/ / schamas. xmisoap.org / wsdl / mime /" !
eming:wedl="http:/ / schemas.xmisoap.org /wsdl/" onins:axs2 ="http: / /wip’ =
targethamespace ="http:/ /wip®= =
awsdl:documentationsConverter </ wasdl: documentation > s

- <wsdl types> o

<z pehama xmingies="hittp: / /wip/xsd” attnbuteFormbe fault="qualified”
clamentFombefEult="qualified" targetNamespace="hitp:/ /wtp/xsd" >
- x5 element name ="celsiusToFarenheit”™>
- <xs:complexType
~ N5 1SEQUENCE>
aeszelement name ="celsius’ nilable ="true” type="xs:float” />
agisequance >
/x5 compsexType>

<xsieldment >
- «xsielement nama «‘celsiusToFarenheitResponse’ >
- <xsicomplexTypes
- <xSISEquence>
} <zelament name="return’ ndable="true" typa="xs:Mloat" />
/5 isequences
</xs:complexType>
/x5 elament
- <xsielemant nama « ‘farenheitToCalsius” >
- <xsicomplexTypes
~ “X§IERQUENCE>
<szelament name="farenheit” nilable="true" type="xs:float" /> =

|7 b |

Now we'll generate the client for the newly created service by referring the ?wsdl
generated by the Axis2 Server. Open File -> New -> Other... -> Web Services ->
Web ServiceClient



- MNew
Select a wizard

Access an existing XML web service

Wizards:
twpe filter text
F- [
b= SvN
b == web
= = Web Services
#] Ant Fles
£=] Unit Test UDDI
A# Web Service
& Web Service Client

23 wWsDL

5

|
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u. Paste the URL that was copied earlier into the service definition field

&~ Web Service Client

Web Services

F
Review your Web service options and make any necessary changes before § ‘

proceeding to the next page.

Service definition: I http:/}localhost:_S_OSQ@gd_sZWS‘l’ est/services/Converter?wsdl Browse... I

‘Client type: IJava Proxy

i

Configuration:

Server: Tomcat v5.5 Server

Web service runtime: Apache Axis2
Client project: Axis2WSTest

¥ overwrite files without warning

(2) < Back I

Next> |[ Ensh | cancel |




of the client project. Click OK.

x

Client project:

Axis WS TestClient - I

Client Project type:

IDynamic YWeb Project j

Client EAR. project:

| -~

oK I Cancel

Back on the Web Services Client wizard, make sure the Web service runtime is set

v. Click on the Client project hyperlink and enter Axis2WSTestClient as the name

to Axis2 and the server is set correctly. Click Next.

& Web Service Client -

Web Services

Review your Web service options and make any necessary changes before

proceeding to the next page.

Service definition: | http:/flocalthost:8080/Axis2WSTest/services/Converter 2wsdl Browse... l

Client type: IJava Proxy

_| Start client
g )
el (V]
=
= @,

I Monitor the Web service

=

Configuration:

Server: Tomcat v5.5 Server

Web service runtime: Apache Axis2
Client project: Axis2WSTestClient!

¥ overwrite files without warning

2) <Back |

nexts  |[ B |

Cancel J




Next page is the Client Configuration Page. Accept the defaults and click Finish.

AxisZz Client Web Service ConfTiguration

Please select the appropriate Codegen settings

Wab Service Clisnt
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E Generate both swnc and async
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The Clients stubs will be generated to your Dynamic Web project Axis2WSTestClient.
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Now we are going to write Java main program to invoke the client stub. Import the
ConverterClient.java file to the workspace into the wtp package in the src folder of

Axis2WSTestClient.



http://www.eclipse.org/webtools/community/tutorials/BottomUpAxis2WebService/code/ConverterClient.java

| ®import java.tmi.flescreEnceptions

| public cluss ComvertesCliesnt |

public static wotd main|Scsingl] arge) |
tey 1

floar zmizizaValue = 1007
QosvertesConverter30RP1iForT_norpStob stub = ne
CalziuaTalecanbait =37 = zeaw CalxicaTolecsnbecs
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| ocazab (AxisFaul:s o) |
w.printitackTzece() s
| catoh |RemoteException e) {
e.printStackTrace ()t

Then select the ConverterClient file, right-click and select Run As -> Java Application.
Here's what you get on the server console:
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§0.0 = Faresheit : 313.0

Another way to test and invoke the service is to select Generate test case to test the
service check box on the Axis2 Client Web Service Configuration Page when going



th_rough the Web Service Client wizard.

Axing Client Web Service Configuration P —
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Service Marme [ Canvartar -
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If that option is selected, the Axis2 emitter will generate JUnit testcases matching the
WSDL we provide to the client. These JUnit testcases will be generated to a newly added
source directory to the Axis2WSTestClient project called test.

P dava A IWSTestChunt /tust)wip/ConverterCoovertarSOAR LIPart_hitnTest juve - Ecigms SOK =12 =)
e D3t Zource Refacys Havgets Segch Bogct Hue  gincow el

| s = IS0 -Q. - L TR C IR 2 PO E. S | I I s Wl messonce |30 teve
| M=yl - -

15 Pac i Tx eses | A BE Oue: O || O ey hocabionn dbsiame: | ) Covenerientonin |1 Convenmisonseeioseaes. S, O

I A VN AN

pulilo olass ConverterlonoverterSJAFLLPOYT _Buotplest astends Jun [

o=

public veild cestomlstusTofarmnhelisz|) throws java.lang-Kxce
wep.ConverterConvesces J0AP

" nww wtp.Coover

1 RE Systes Lbacy Foege 1 Ser 1)

¥ b Apacne Toment UE.S [Anache Tomeat + 5 wip.ConverterConvertazsd

1™ et

B et
it Ll CorvertsrConn et ttopor tTasd
11 CobrvertaeCorver s S0AP & 1Port EySOrENOLNull (Feul, celstusToYnrenbhely |
1 Jf] ComerteeCorvmser S0AP 1 Fort celsiusTorazennerca) )y
+ W 2uferencad Ly anes
& mad
S 30 YrebConvtert
B 4 axm ety _’J
LR META D ‘I ‘ 'Ll

i v tre T

£ b (|2 problema | © Svedoc | - Decmason | M Servers| @ corsoe =3 @ rorrsmeter| " D)
i3] \=F Servers “termaiatud > Conver it Llave Applcason] O ey mp L Se 3\t Jaums wxe (A0 26, 2007 9:51: 35 20}
o T | T el O _
! ! el -

- | Wt St Iraert 101

Next thing we need to do is to insert the test case with the valid inputs as the Web
service method arguments. In this case, let's test the
ConverterConverterSOAP11Port_httpTest.java by provide values for Celsius and
Farenheit for the temperature conversion. As an example, replace the generated
TODO statement in each test method to fill in the data with values as:

testfarenheitToCelsius () -> farenheitToCelsius8.setFarenheit (212);



testStartfarenheitToCelsius () -

>farenheitToCelsius8.setFarenheit (212);
testcelsiusToFarenheit () —-> celsiusToFarenheitl0.setCelsius (100);

testStartcelsiusToFarenheit () ->
celsiusToFarenheitl0.setCelsius (100);

Here the testcases were generated to test both the synchronous and asynchronous
clients.

w. After that, select the testcase, right-click, select Run As -> JUnit Test. You will be
able to run the unit test successfully invoking the Web service.
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Web Saervices
Review your Web sarvice options and make any necessary changes bafore -~

proceeding to the next page.
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I Monitor the Web service

I¥ Quernwrite files without warning
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The Web Service wizard orchestrates the end-to-end generation, assembly, deployment,
installation and execution of the Web service and Web service client. Now that your Web

service is running, there are a few interesting things you can do with this WSDL file.
Examples:

e You can choose Web Services -> Test with Web Services Explorer to test the

service.

e You can choose Web Services -> Publish WSDL file to publish the service to a
public UDDI registry.

RESULT:

Thus the development of a new OGSA-compliant web service was executed successfully.




_Using Apache Axi vel ri rvi

OBJECTIVE:

To develop a Grid Service using Apache Axis.

PROCEDURE:

You will need to download and install the following software:

1 Java 2 SDK v1.4.1, http://java.sun.com/j2se/1.4.1/download.html

2. Apache Tomcat v4.124
http://jakarta.apache.org/builds/jakarta-tomcat-4.0/release/v4.1.24/bin/jakarta

tomcat4.1.24.exe.

3. XML Security v1.0.4,

http://www.apache.org/dist/xml/security/java-library/xmlsecurity bin1.0.4.zip
4. Axis v1.1, http://ws.apache.org/axis/dist/1_1/axis-1_1.zip

1. Java 2 SDK
- Run the downloaded executable (j2sdk-1_4_1-windows-i586.exe) which will install
the

- SDKin C:\j2sdk1.4.1. Set the JAVA_HOME environment variable to point to this
directory as follows:

« Click on START->CONTROL PANEL->SYSTEM

« Click on the Advanced tab

« Click on the Environment Variables button

» Click on the New... button in the user variable section and enter the details

- Add the Java binaries to your PATH variable in the same way by setting a user
variable called PATH with the value “%PATH%;C:\j2sdk1.4.1\bin”

2. Apache Tomcat

« Run the downloaded executable (jakarta-tomcat-4.1.24.exe), and assume the
installation directory is C:\jakarta-tomcat-4.1.24.

- Edit C:\ jakarta-tomcat-4.1.24\confitomcat-users.xml and create an “admin” and
“manager” role as well as a user with both roles. The contents of the file should be
similar to:

<?xml version="1.0" encoding="utf8'?>
<tomcat-users>
<role rolename="manager"/>
<role rolename="admin"/>
<user username="myuser" password="mypass"
roles="admin,manager"/>
</tomcat-users>

- Start Tomcat by running C:\ jakarta-tomcat-4.1.24\bin\startup.bat and test it by
browsing http://localhost:8080/

- Stop Tomcat by running C:\ jakarta-tomcat-4.1.24\bin\shutdown.bat.

3. XML Security
- Download and unzip_
http://www.apache.org/dist/xml/security/javalibrary/xmlsecurity-bin 1_0_4.zip
- Copy xml-sec.jar to C:\axis-1_1\lib\



http://java.sun.com/j2se/1.4.1/
http://jakarta.apache.org/builds/jakarta-tomcat-4.0/release/v4.1.24/bin/jakarta%20tomcat4.1.24.exe
http://jakarta.apache.org/builds/jakarta-tomcat-4.0/release/v4.1.24/bin/jakarta%20tomcat4.1.24.exe
http://www.apache.org/dist/xml/security/java-library/xmlsecurity%20bin1.0.4.zip
http://ws.apache.org/axis/dist/1_1/axis-1_1.zip
http://www.apache.org/dist/xml/security/javalibrary/xmlsecurity-bin%201_0_4.zip

 Set-up your CLASSPATH environment variable to including the following:
C:\axis1_1\lib\xml-sec.jar;

4. Apache Axis
- Unzip the downloaded Axis archive to C: (this will create a directory C:\axis-1_1).
- Extract the file xmisec.jar from the downloaded security archive to
C:\axisl_1\webapps\axis\WEB-INF\lib.
« Set-up your CLASSPATH environment variable to including the following:
0 The current working directory
o0 All the AXIS jar files as found in C:\axis-1_1\lib
C:\jakarta-tomcat-4.1.24\common\lib\servlet.jar
« Your CLASSPATH should therefore look something like:
C:\axis-1_1\lib\axis.jar;
C:\axis 1_1\lib\axis-ant.jar;
C:\axis-1_1\lib\commons-discovery.jar;
C:\axis-1_1\lib\commons-logging.jar;
C:\axis-1_1\lib\jaxrpc.jar;
C:\axis-1_1\lib\log4j-1.2.8.jar;
C:\axis-1_1\lib\saaj.jar;
C:\axis-1_1\lib\wsdl4j.jar;
C:\axis-1_1\lib\xercesImpl.jar
C:\axis-1_1\lib\xmlParserAPIs.jar;
C:\jakarta-tomcat-4.1.24\common\lib\servlet.jar
C:\axis-1_1\lib\xml-sec.jar;
- Now tell Tomcat about your Axis web application by creating the file
C:\jakarta- tomcat-4.1.24\webapps\axis.xml with the following content:
<Context path="/axis" docBase="C:\axis-1_1\webapps\axis" debug="0"
privileged="true">

<LoggerclassName="org.apache.catalina.logger.FileLogger"prefix="axis_log."
suffix=".txt" timestamp="false"/>

5. Deploy a Sample Web service packaged within Axis installations

Deploy one of the sample Web Services to test the system and to create the C:\axis-
1 1\webapps\axis\WEB-INF\server-config.wsdd file. From C:\axis-1_1 issue the
command (on one line):

java org.apache.axis.client. AdminClient

http://localhost:8080/axis/services/ AdminService/samples/stock/deploy.wsdd

This should return the following:

.-Processing file samples/stock/deploy.wsdd

.- <Admin>Done processing</Admin>

RESULT:

Thus the development of a Grid Service using Apache Axis is executed successfully.



4. _Devel lication in va or ++ Grid AP

OBJECTIVE:
To develop an applications using Java or C/C++ Grid APIs.

AMPLE DE:
import AgentTeamwork.Ateam.*;
import MPJ.*;
public class UserProgAteam extends AteamProg {
private int phase;
public UserProgAteam( Ateam o)

éu}blic UserProgAteam( )

{}

I/ real const

public UserProgAteam( String[] args ) {
phase = 0;

}

Il phase recovery

private void userRecovery( ) {

phase = ateam.getSnapshotld( );

}

private void compute( ) {

for ( phase = 0; phase < 10; phase++ ) {

try {
Thread.currentThread( ).sleep( 1000 );

}
catch(InterruptedException e ) {

ateam.takeSnapshot( phase );

System.out.printin( "UserProgAteam at rank " + MPJ.COMM_WORLD.Rank( ) + " : took a
snapshot " + phase );

¥

}
public static void main( String[] args ) {

System.out.printin( "UserProgAteam: got started" );
MPJ.Init( args, ateam);

UserProgAteam program = null;

/I Timer timer = new Timer();

if (ateam.isResumed() ) {

program = ( UserProgAteam )
ateam.retrieveLocalVar( "program" );
program.userRecovery( );

else

{

program = new UserProgAteam( args );
ateam.registerLocalVar( "program", program );
}

program.compute( );

MPJ.Finalize( );

¥



public class UserProgAteam extends AteamProg {
I application body private void compute( ) {
for ( phase = 0; phase < 10; phase++ ) {

try {
Thread.currentThread( ).sleep( 1000 );

}
catch(InterruptedException e ) {

ateam.takeSnapshot( phase );

System.out.println ("UserProgAteamat rank " + MPJ.COMM_WORLD.Rank() + " : took a snapshot
" + phase );

s

Socket sample code — within some function body
import AgentTeamwork.Ateam.GridTcp.*;

private final int port = 2000;

private GridSocket socket; private
GridServerSocket server; private InputStream
input; private OutputStream output;

for (int i = start; i < start + trans; i++) {

try {

output.write( i % 128);

} catch ( IOExceptione ) {

}

System.out.printIn ( "Sockets with " + myRank + *: " + " output[" + i + "]="+ 1 % 128 );
}

for (int i = start; i < start + trans; i++ ) {

try {

System.out.println ( "Sockets with "' + myRank + ": " + " input[" + i + "]=" + input.read() ); }
catch ( IOExceptione) {
1

MPI sample code

import AgentTeamwork.Ateam.*;

import MPL.*;

public class UserProgAteam extends AteamProg {
I application body private void compute( ) {

}

public static void main( String[] args ) {

MPJ.Init( args, ateam );

grogram.compute( ); MPJ.Finalize();

¥

C/C++ compile.sh — Helloworld.cpp

#!/bin/sh

rm -f *.class

javac -classpath MPJ.jar:Ateam.jar:. *.java

# jar cvf GridJNI.jar *.class jar -cvf

GridJNL.jar *.class javah -jni JavaToCpp

g++ -rdynamic JavaToCpp.cpp -0 _libJavaToCpp.so_ -shared -ldl g++ -shared -0



_libHelloWorld.so_ GridJNI_library.cpp
HelloWorld.cpp

C/C++ MPI sample code — Helloworld.cpp

#include <iostream.h>

using namespace std;

typedef int MPI_Request, MPI_Status, MPI_Comm;

extern void takeSnapshot(int argc);

extern int MPI_Init(int* argc, char*** argv);

extern void MPI_Finalize();

extern int MP1_Comm_rank(MPI1_Comm comm, int *rank);
extern int MP1_Comm_size(MPI_Comm comm, int *size);

int main(int argc, char** argv) {

cerr << "main" << endl;

cerr << "argc =" << argc << endl;

cerr << "argv[0] =" << argv[0] << endl; cerr << "argv[1] =" <<
argv[1] << endl; MPI_Init(&argc, &argv);

cout << "MPI Init Successful!” << endl,

cout << "[HelloWorld.cpp]Calling Rank() and Size()" << endl;
int rank, size;

MPI_Comm_rank(0,&rank);

MPI_Comm_size(0,&size);

cout << "[HelloWorld.cpp]Rank =" << rank << endl;

cout << "[HelloWorld.cpp]Size = " << size << endl; cerr << "Calling
MPI_Finalize()" << endl; MPI_Finalize();

cerr << "finished" << endl;

¥

RESULT.

Thus the development of applications using Java or C/C++ Grid APIs is executed successfully



CLOUD COMPUTING LABORATORY
VIVA QUESTIONS
1) What are the advantages of using cloud computing?
2) Mention platforms which are used for large scale cloud computing?
3) Different models for deployment in cloud computing
4) What is the difference in cloud computing and computing for mobiles?
5) How user can gain from utility computing?
6) For a transport in cloud how you can secure your data?
7) What are the security aspects provided with cloud?
8) List out different layers which define cloud architecture?
9) What are system integrators in Cloud Computing?
10) What is “ EUCALYPTUS” stands for?
11) What is the use of “EUCALYPTUS” in cloud computing?
12) What is the requirement of virtualization platform in implementing cloud?

13) Before going for cloud computing platform what are the essential things to be taken in
concern by users?

14) Mention some open source cloud computing platform databases?

15) What are the security laws which are implemented to secure data in a cloud ?
16) Mention the name of some large cloud providers and databases?

17) The difference between cloud and traditional datacenters?

18) What are the different modes of software as a service (SaaS)?

19) What is the use of API’s in cloud services?

20) What are the different data centers deployed for cloud computing?

21) In cloud computing what are the different layers?

22) How important is the platform as a service?

23) What is a cloud service?

24) What is Grid Computing ?



25) History of Grid , Cluster , grid , Distributed Computing

26) Why is ir given the name 'Grid'?

27) Which are the companies suporting, working, and doing researching on the Grid ?
28) Which are the Academic Institutions interested and doing research on Grid ?

29) What are the terminologies that different companies use for the same term "Grid" ?
30) What are the different types of computing on the Grid ? (HPC , HTC)

31)What is the use of Grid in general ?

32) Why do we need Grid ? What are the applications of the Grid that one can explain to a
naive person ?

33) What is a Virtual Organizaton ?

34) VO of a cluster , VO of Grid

35) What are the middlewares (Glues) used to build a Grid ?
36) Who are the commercial players in building a Grid ?

37) Who are the open source players in building a Grid ?

38) Which is the most used grid middleware ?

39) What are Grid Test beds ? Who started it ? Who made it ?

40) Which are the existing Grid Test Beds in the world ?
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