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Installing VMware Player

VMware Player is a free utility for running VMware Virtual Machines (VMs). It can run one VM a time.
If you have VMware Workstation on a PC or VMware Fusion on a Mac, you can also create VMSs and run
multiple VMs at the same time. There are VMware Player versions for both Linux and Windows, and you
can download them directly from http://www.vmware.com/download/player/. Here | explain how to set
up VMware Player on a Windows PC using a copy of VMware Player | prepared for you. You should not
install VMware Player if you already have VMware Workstation or VMware Fusion installed on your
computer.

e If you have installed VMware Player versions earlier than V3.0, uninstall it and reboot your PC.

e Inyour PC, create a folder “C:\VM” with Windows Explorer.

e Use a web browser to visit http://csis.pace.edu/lixin/download/VMware-player-3.exe. Save file
“VMware-player-3.exe” in folder “C:\VM” of your PC.

& Prof. Lixin Tao's Home Page - Internet Explorer provided by Dell

M http://csis.pace.edu/lixin/download/VMware-player-3.exe =

| Eile Edit View Favorites Tools Help x &~

{3 Favorites 3,5 ™ Blackboard Academic Suit... [ Blackboard Academic Suite @ Suggested Sites ~ @& | Get More Add-ons v & 26)

/& Prof. Lixin Tao's Home Page i ~ B v [ #h v Pagev Safety~ Tooks~ @~

News @ Pace Contact Pace Class Schedule

AR NIVERSITS

PACE UNIVERSITY Apply Online Meed More Info? Search Library
chool of Computer Science
Hame | MNews | Contact Us | Directions and Information Systems

m

Dr. Lixin Tao

Professor, [EEE Senior Member
Computer Science Department
Pace University

Pleasantville, NY 10570

@ Intemet | Protected Mode: Off 3 v ®100% -

File Download - Security Warning lﬁ

Do you want to run or save this file?

@ Mame: VMware-player-3.exe
Type: Application, 83.5MB

From: csis.pace.edu

Run ][ Save ]l Cancel  {

potentially ham your computer. F you do not trust the source, do not

|--"P‘~| While files from the Intemet can be useful, this file type can
k.
4 run or save this software. What's the risk?
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@Qv| o Compu‘ter 3 U_S(C) r VM —h v'|""J ‘SEG‘J'C}‘ -7}”
By Organize ~

Favorite Links | Mame Date maodified Type

R | [ VMware-player-3.exe 10/30/2009 857 PM Application 91,703 KB
|

Folders - |E m o

e Double click on file “VMware-player-3.exe” in Windows Explorer to install VMware Player with
default values.

e Reboot your PC.
e Start VMware Player, and you will see a window like the following.

Welcome to VMware Player

Create a New Virtual Machine
Create a new virtual machine, which will then be

added to the top of your library.

Open a Virtual Machine

0

Open an existing virtual machine, which will then be
added to the top of your library.

Upgrade to VMware Workstation
Get advanced features such as snapshots,

recordfreplay, teams, developer tool integration,
and more,

Help

® Q

View VMware Player's help contents.

(Bl vmware'

e Click on menu item “File|Preferences...”



Ctrl+N
Ctrl+ 0

Create a New Virtual Machine...

Open a Virtual Machine... (o] vaare Player

Download a Virtual Appliance

Preferences... Ctrl+P a New Virtual Machine

ew virtual machine, which will then be

Exit the top of your library.

Open a Virtual Machine

Open an existing virtual machine, which will then be
added to the top of your library.

Ll

Upgrade to VMware Workstation
Get advanced features such as snapshots,

recordfreplay, teams, developer tool integration,
and more,

Help

¢ o

View WMware Player's help contents.

(el vmware'

e In the “Preferences” window, uncheck for software updates, and click on the “Download All
Components Now” button so you can later install VMware Tools in your new VMs without
Internet access. This step is optional.

-
Preferences g

Close behavior
["|iConfirm befare dosing a virtual machine:
[|return to the VM Library after dosing a virtual machine

When closing a virtual machine:
(@ Suspend the virtual machine

() Power off the virtual machine

Software updates
["| chedk for new version of VMware Player on startup

Some components (such as VMware Tools) are optionally
downloaded as needed.

Check for new software components as needed

@) Ask before downloading
(7 Download without asking

[ Download All Components Mow ] ’ Internet Options N

._y Changes to proxy settings in Internet Options will not
take effect until you restart VMware Flayer.

[ ok || cancel || Hep
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[ Downloads - l—&r

@ Downloading YMware Tools for Windows 95, 98, Me and MT...

| — |
'j VMware Toals for Netware &
ﬁ Download pending...
'j VM Tools for FreeBSD L
‘ Download pending. .. T
VMware Tools for Solaris
8| oorioading. . (26%) B

E VMware Tools for Linux

e Click on the OK button to close the “Preferences” window.
o Click on the “File|Exit” menu item to exit the “VVMware Player” application.

If you are using this tutorial to learn how to install Ubuntu and applications on a Ubuntu VM, then
VMware Player is the only software that you need to install on your PC. Your software installation on the
VM will have no impact on your PC’s work environment.
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2
Deploying and Using a Completed Ubuntu
Virtual Machine

2.1 Overview

This section guides you to download and install a fully-loaded Ubuntu V9.10 VMware virtual machine
(VM) named ubuntul0. This fully-loaded VM is a good tool for you to learn Linux and web technologies.
In the following sections you will learn how to set up a basic Ubuntu VV9.10 VM named ubuntulQbasic,
and install applications on ubuntulObasic to reproduce ubuntulO yourself.

Before you can run a VM, you must have installed the latest VMware Player or its equivalent (VMware
Workstation or VMware Fusion). If you have not installed VMware Player, refer to the last section to
install it first.

2.2 Downloading the Completed Version of Ubuntu VV9.10 Linux VM

e Inyour PC, create a folder “C:\VM” with Windows Explorer.
e Use a web browser to visit http://csis.pace.edu/lixin/ubuntu/ubuntul0.exe, and save the
downloaded file in “C:\VM”.

/& Prof. Lixin Tao's Home Page - Internet Explarer provided by Dell =HECNC X
@ Y |é. http://csis.pace.edu/lixin/ubuntu/ubuntull.exe '| =) | 2> | A | |-.' Google - o -
File Edit View Favorites Tools Help @ -

TL? Favorites 3_;3 M Blackboard Academic Suit... [EB Blackboard Academic Suite fé Suggested Sites v & | Get More Add-ons ~ & 26)

3

& Prof, Lixin Tao's Home Page fi - B v [ @ v Pagev Safetyr Toolsv 0‘
-
ACOTE TINIVERSITY News @ Pace Contact Pace Class Schedule
PACE UNIVERSITY Apply Online Need More Info? Search Library
chool of Computer Science
Hame | MNews | Contact Us | Directions and Information Systems

Dr. Lixin Tao

Professor. IEEE Senior Member
Computer Science Department
Pace University

Pleasantville, NY 10570

@ Internet | Protected Mode: Off fa v H10% -
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File Download - Security Warning

MName: ubuntull.exe

e

From: csis.pace.edu

Do you want to run or save this file?

Type: Application, 1.84GE

Run

J |

Save ]E Cancel |

| @

While files from the Intemet can be useful, this file type can

run or save this software. What = the rsk?

patentially ham your computer.  you do not trust the source. do not I

Save As
("“-;\ ';""‘"\\
| » Computer » 0S(C) b VM » v [ 44 | [ search I
SeNL [ép][searcn
File name: -

Save as type: ’Applicatiun

= Browse Folders

[ Save ] ’ Cancel ]

CIE

e In a Windows Explorer, double-click on file “C:\VM\ubuntul10.exe” to run it, and the execution

will generate a folder “C:\VM\ubuntul0”.

Fe)

it ;

+ Computer » OS5(C:) » VM » ubu

& Burn

Favorite Links MName Date taken Tags Size Rating
EI Documents | readmetxt 5KB
— ) [ Ubuntul0.nvram 9KB
T Pictures & Ubuntuldvmdk 1KB
B mosic | Ubuntul.vmsd ke
More » G Ubuntul0.vmx 3KB
Folders v | | Ubuntul0xvmxf 4KB
Da ., & Ubuntul0-s001 vmdk 1,407,936 KB
u P | & Ubuntul0-s002vmdk 2,037,376 KB
B Diivess F E| & Ubuntuld-s003.vmdk 1,570,304 KB
I ot & Ubuntul0-s004.vmdk 448 KB
[ TS & Ubuntul0-s005.vmdk 131,520 KB
o M— & Ubuntul0-s006.vmdk 448 KB
o RE‘:TOO‘ & Ubuntul0-s007.vmdk 384 KB
o tem & Ubuntul0-s008.vmdk 512KB
o mls & Ubuntul0-s009.vmdk 384 KB
o — & Ubuntul0-s010.vmdk 181,056 KB
I o & Ubuntul0-s011 vmdk 64 KB

K -
17 items.
d
— —
5 [ . 7 H H
e Save file “C:\VM\ubuntulO.exe” for later regenerating the VM folder if the VM gets

compromised.
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2.3 Launching and Logging on the VM

In folder “C:\VM\ubuntul0”, file “readme.txt” tells you some information about this VM including the
user names and passwords for this VM. There are two pre-set users “root” and “user”, both having
password “12345678”. To try out the features of this VM, you must logon as “user”.

By this time you should have installed the latest version of VMware Player (or VMware Workstation on a
PC, or VMware Fusion on a Mac), as described in the previous section. Otherwise you would not be able
to see the same icons of the files. To launch the VM with VMware Player, double-click on file
“Ubuntul0.vmx” (if you could not see the file name extension “.vmx”, then look for the icon of three
partially overlapping blue squares). This file is the configuration file of the VM. Since it is a text file, you
could open it with a text editor and make some simple changes, like increasing the memory size for the
VM (only if you have more than one GB of physical memory).

If this is your first time to launch the VM, you may see the following screen:

This virtual machine may have been moved or copied.

In order to configure certain management and networking features, YMware Player
needs to know if you moved this virtual machine or if you copied it.

If you don't know, answer "I copied it",

~) I moved it
> @ copied it

[ Ok ll Cancel I

It is better to check the checkbox for “I copied it” and then click on the OK button. If you check for “I
moved it”, the virtual hard disk would keep its unique virtual disk signature used for the licensing of some
software as well as its unique virtual MAC (Media Access Control) address of your virtual network card.
If you check “I copied it”, the virtual hard disk would have a new unique virtual hard disk signature thus
may invalidate some software licenses. Since we only install open-source software, they don’t make
differences for us. If you plan to run multiple VMs concurrently, then each of the VMs must have a
unique virtual MAC address so it could get a unique IP address from your DHCP (Dynamic Host
Configuration Protocol) server.

After a few seconds you will see the following Ubuntu window ready for use.
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"5 Ubuntu1o - Viware Player il ~ UM ~ tidp - o

user

Other...

[To direct input to this virtual machine, press Cid+G

If you click on the person icon in the right-bottom corner, you could set up some user interface details
with the following popup window.

r 9

| % Ubuntul0 - VMware Player File v UM ~ Help v izali2ty

[Tc direct input to this vitual machine, press Cil+G.




If you click on the power button in the right-bottom corner, then you would have options to hibernate,
restart or shut down the VM.

Click on user name “user” (coincident), and enter 12345678 as password, you will see the following
screen. If you have created other user accounts on this VM, then you could click on “Other” and type
other user names for login.

% Ubun -

<[ Applications Places System (& SatOct 31, 10:54PM  (huser - & 4-

ECELCTNE (Evmware

If you maximize the VMware Player window, the VM will take over the complete display. If you put your
mouse cursor close to the top middle margin, the VMware Player menu bar will show up for you to use,
as shown below.
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|

. [Tl

To log out, restart, or shut down the VM, you can click on the right-upper corner “user” (the current
user’s login name, which happens to be “user”), and then you will be presented with the following
choices.

R

<% Applications Places System @) Sat Oct 31, 11:08 PM

user

Set Status >

Lock Screen

Guest Session

Switch User...

Log Out... /
Suspend )

Hibernate /
Restart... A//

Shut Down...

To direct input {o this vitual machine, press Cii=G. FOELTNE  (Evmware

To avoid repeated requests of updating your VMware Player during your VM launching, you could click
on the top menu item “File|Preferences...”, and uncheck the checkbox for “Check for new version of
VMware Player on startup”, as shown in the next “Preferences” window:

10
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Close behavior

[]confirm before dosing a virtual machine!

Return to the VM Library after dosing a virtual machine
When dosing a virtual machine:

(@) Suspend the virtual machine

() Power off the virtual machine

Software updates
Check for new version of VMware Player on startup

Some components (such as YMware Tools) are optionally
downloaded as needed.

Check for new software components as needed
@ Ask before downloading
() Download without asking

[Dc_:wn]oad All Components Now ] [Lntemet Options

._y Changes to proxy settings in Internet Options will not
take effect until you restart VMware Flayer.

ok [ cond J[ rep ]

With this same “Preferences” window you can also set close behavior (when you click on the VM’s close
icon, should the VM suspend or power off the VM, and whether you need to provide a confirmation), and
whether VMware Player should download all available optional components now or on demand.

If you prefer the VM to log in as “user” automatically at VM launch time, click on menu item
“System|Administration|Login Screen”

]

n@ Applications Places EEEG 0 [' e Mon Nov 2, 1:38 PM

Preferences >
‘ j Computer Janitor
L Disk Utility
ﬂ; Hardware Drivers
[[38 Language Support
Lg Log File Viewer

=il & user

Help and Support
About GNOME

About Ubuntu

== Login Screen

Network Tools |Configure login screen behaviori

EJ Printing
ﬁ Software Sources

ﬁa Synaptic Package Manager
[E= system Monitor

' System Testing

@ Time and Date

|| Update Manager

7 UsB startup Disk Creator

'\ Users and Groups
e

EFOERTNE & vmware
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and you will see the following *“Login Screen Settings” window:

r

Login Screen Settings (=]

Unlock Close

Click on the Unlock button and you will see the following “Authenticate” window:

Authenticate [x]

An application is attempting to perform an
action that requires privileges. Authentication
is required to perform this action.

Password: |

[» Details

Cancel | Authenticate |

Enter 12345678 as your password and click on the Authenticate button, the “Authenticate” window
should disappear (if you are running VMware Player earlier version, you may need to close this

“Authenticate” window manually). You may need to click on the Unlock button again to be able to
change the settings as below:

Login Screen Settings (=[x]

When the computer starts up:
Show the screen for choosing who will log in

© Loginas |user (user) w | automatically

& Allow | 10 |7 seconds for anyone else to log in first

Close

Here | have chosen to give the user 10 seconds to type in a different user name before the VM
automatically log in as “user”. Click on the Close button and you are done with this task. When you
restart your VM, you will see a login screen as below:

12
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Bl Loc

[Tu direct input to this vitual machine, press Cirl+G. |

You will be logged in as “user” automatically if you don’t type another user name within 10 seconds.

2.4 Changing Mouse Focus and Exchanging Files between VM and PC

At any time, if you need to use the mouse cursor in the VM, just click anywhere in the VM window; and
if you need to use the mouse outside of the VM window, type key combination “Ctrl+Alt”.

There are four ways for exchanging data between your VM and your hosting PC.

2.4.1 Dragging-and-Dropping

At any time you can use the left mouse button to drag-and-drop files and folders between your physical
PC and your VM. This is the simplest way to share files between your PC and VM.

2.4.2 Using a USB Portable Disk.

If you are working in the VM window and you plug in a USB device, the USB device will be recognized
by your VM. On the other hand if you are working outside of the VM, then your PC will take over the
USB device. You can also use VMware Player’s menu “VM|Removable Devices” to disconnect a USB
disk drive, DVD drive or floppy drive from the VM so it could be recognized and used by the PC, or
disconnect a drive from your PC so it could be recognized and grabbed by your VM.
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ons Places System . TS AP ] | (b user
Removable Devices » | v CD/DVD(IDE) 3 r—
3
Enter Unity Floppy
v MNetwork Adapter 2
I " v | sound Card 3
Send Ctrl+Alt+Del =
Reinstall VMware Tools... SanDisk U3 Cruzer Micro L Connect (Disconnect from host)
TEAC CA-200 2
ChangelIcon...

v ShowIcon in Status Bar...

Therefore we could use a USB disk as a bridge for exchanging files between the PC and the VM.

By the way in the last screen capture, you can also see a VMware Player menu item “Send Ctrl+Alt+Del”,
which is how we generate the Ctrl+Alt+Del key combination, an important key combination for
launching the task manager of Windows VMs.

2.4.3 Shared Folders

I have set up a shared folder “/mnt/hgfs/C” on this VM and you can use it to access your PC’s entire “C:\”
drive. When you launch the VM for the first time, you may need to enable it by clicking on VMware
Player menu item VM]|Settings...”, choosing the “Options” tab, selecting “Shared Folders” in the left
pane, and making sure that the checkbox for “Always enabled” is checked and the folder “C” for “C:\" is
checked, as shown below:

Virtual Machine Settings -.Tn - o ﬂ
Hardware | Options
Settings Summary Folder sharing
3 Shared folders expose your files to programs in the
&l General Ubuntu10 virtual machine, This may put your computer and
D Power your data at risk. Only enable shared folders if you
() Shared Folders  Disabled trust the virtual machine with your data.
ETodls Default
= unity

() Enabled until next power off or suspend

Folders
MName Host Path
Dic i\

Remove Properties

[ OK ][ Cancel ][ Help

If you click on Ubuntu menu item “Places|Computer”,

14
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S
ﬁApplications Places

Home Folder
Bl Desktop

m Documents

Mon Nov 2, 2:37 PM = o) Ouser

Music
@ Pictures
W Videos

Lﬁ Downloads

';| Computer

Browse all local and remote disks
and folders accessible from this

@ cdromo computer

| Floppy Drive

Network

Mon Nov 2, 2:39PM = & i Ouser

File Edit View Go Bookmarks Tabs Help

@Mckv_FoMardv > < !Q\

@ Q, 100% @ | lcon View

| Placesw = - 3@

-

lost+found

& File system
[& Network

__ Floppy Drive

(=) edrom0

& Trash

ﬁ Documents

22 items, Free space: 15.4 GB
/- File Browser

EOELTINEE  (Dwmwore

If you double-click on “mnt” (mount), then the embedded “hgfs”, you will see a folder “C”. Double-click
on it and you will have access to all of your PC’s drive “C:\”, as shown below. If you cannot see folder
“C” under “hgfs”, you need to enable this shared folder as described earlier in this subsection.
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.g\‘j, Applications Places System ¥
File Edit View Go Bookmarks Tabs Help

(:]Ba::k v Forward ‘;:.I‘ X eﬂ Ir=| __!_ q

(7] Sat Oct 31, 11:14PM () user - & -
C - File Browser B

|Z| ‘E“m_nt”ﬂ”ﬂ € 100% @ | icon View |
Places~ ® i |

[ user J j IIJ ]
Bl Desktop Boot Config.Msi DELL

L File System

s Network i i L _i o i

— Floppy Drive doctemp Documents and Drivers J
(=) cdrom0 Settings g
= Trash i

o - o

i Music Intel MsOCache PHYSICS

[m Pictures

[ Videos [ i | i i

|4 Downloads s .
ProgramData Program Files RaidTool

27 items, Free space: 94.5 GB

IE| | [j C-File Browser |

To direct input to this vitual machine, press Cirt+G. EOELCTNE (B vmware'

2.4.4  Coping-and Pasting Text between VM and PC

You can use the familiar copy-and-past to copy text between your PC and VM. Remember the following
exceptions:
¢ Ina Ubuntu terminal window, you can select text by just highlighting the text.
e In a Ubuntu terminal window, you use key combination Ctrl+Shift+v to paste text into it, instead
of familiar key combination Ctrl+v.
e For other Ubuntu tools you can try Ctrl+v and Ctrl+Shift+v to see which combination work for
pasting text.

2.5 Using Basic Ubuntu Tools

2.5.1 Launching a Terminal Window

To open a terminal window to run some Linux commands, you can double-click on menu item
“Applications|Accessories|Terminal”:

16
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SatOct31, 11:09PM (huser - & 4~

i Calculator

Games

(1) co/pvD creator

A4 Graphics [a] character Map
@ Internet ) Disk Usage Analyzer
ﬁ Office Emacs 22 (client)

Emacs 22 (GTK)
M gedit Text Editor
E, Manage Print Jobs

; Programming
B sound & viceo

Ubuntu Software Center

“Erk Passwords and Encryption Keys
Q_ search for Files...
[id] Take Screenshot

B Terminal

E Tomboy Notes

Q@ H E@ln |@| vmware’
You can open multiple terminal windows.

2.5.2 Launching a Firefox Web Browser

You can click on the top Firefox icon to launcl'a Firefox web browser.

2y

ﬁApplications Places System & @ Mon Nov 2, 2:54 PM = & 4l Ouser

U1 TR 2 Browse the World Wide Web
File Edit View History Bookmarks Tools Help

(.13 v e [ X ] ﬁ [-Q|http:f!start.ubuntu.come.m,i ~ -;]V\Grmgle ]@J.I

Most Visited v Getting Started [5Latest Headlinesv

|Q Ubuntu Start Page | P

{ Gougle

FPEEINEE &l vmware

2.5.3 Launching a Nautilus File Browser

Ubuntu menu “Places” lets you browse files in various places of the file system with a Nautilus file
browser.
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& : -
Home Folder

|l Desktop

IE Documents

”ﬁ Music

L@ Pictures

7= Videos

m Downloads

Sat Oct 31, 11:11PM  (h user -

E Computer

Ll Floppy Drive
(%) edromo

Network

Connect to Server...

Search for Files...

Recent Documents

FOELTNE (§vmware

For example, if you double-click on the “Places|Home Folder” menu item, you will see the following file
browser:

qﬁAppllcanons Places System Mon Nov 2, 3:00 PM = & 4| Ouser

user - File Browser
File Edit View Go Bookmarks Tabs Help

Back: w Forward ~ 40 e ¢ E Q
Q 1% @
Documents Downloads

PDesk‘top

L File system i f
[ Network ﬁ 2
__ Floppy Drive Public

(%) cdromo | 3
G Trash ‘ @ L/
[Tl Documents 7| Templates Videos Examples
9 |tems. Free space: 15.3GB

FOELTNEE (o wmwore

In the left “Places” pane, “user” is the current user user’s home folder “/home/user”, which is also
represented by symbol ~ in file/folder paths; and “File System” is the entire Linux file system *“/”. Folder
“/home/user/Desktop” holds all items on your Ubuntu desktop. When you use Firefox web browser to
download files, the downloaded files will be saved in folder “/home/user/Downloads”.
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2.5.4 Launching a Text Editor

You can use Ubuntu menu item “Applications|gedit text Editor” to launch a gedit text editor.

Mon Nov 2, 3:07 PM = & ol (O user

> i Calculator
Games ,&Q CD/DVD Creator

‘ﬁ Graphics | | character Map
@ Internet () Disk Usage Analyzer 0% @ ’m
ﬁ Sound & Video I.EJ Manage Print Jobs i_Edit texfﬁlm ]
*'&.g Passwords and Encryption Keys

Q Search for Files... 7ﬁ
(.|

il Network :
[ Take Screenshot

Downloads

@ Ubuntu Software Center

__ Floppy Drive =
(=) cdromo u Terminal —

{3 Trash || [# Tomboy Notes

il Documents G Tenjimates VITEDS Examples
9 items, Free space: 15.3 GB

@ vmware

2.5.5 Using Synaptic Package Manager

Ubuntu menu “System” contains important administrator tools for managing the system. Menu item
“System|Administration|Synaptic Package Manager” allows you to use a GUI to install, update or remove
software packages (in this document we will use a lower-level command tool “aptitude” for performing

the same functions).
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ﬁApplicatians METSL System [' e SatOct 31, 11:16 PM  (huser - & -

Preferences >
{5 Computer Janitor
L Disk Utility

ﬂ Hardware Drivers
[ Language Support
L& Log File Viewer
ﬂ Login Screen

2 Network Tools

Help and Support
About GNOME
About Ubuntu

() Printing

[ig) Software Sources
ﬁ Synaptic Package Manager
[E= system Monitor

cd system Testing
@ Time and Date
Update Manager
7 USB Startup Disk Creator

. Users and Groups
p

To direct input to this vitusl machine, press Cirl-G. EOELCTAE  ([Evmware'

Customizing Ubuntu Application Menu

Menu item “Preferences|Main Menu” lets you customize the top-left Applications menu.

ﬁApplicaﬁons Places Gl [‘
g

PM (huser - & o-

Administration > ﬁj SppCaldice
6 Assistive Technologies
Help and Support 3 Bluetoath

SDaRESNCHIE LEJ Default Printer

About Ubuntu

B Keyboard shortcuts /
—# Main Menu <«

@ Mouse

Network Connections
L;} Network Proxy
PalmOS Devices

ﬁ Power Management
@ Preferred Applications
Remote Desktop

-

Q@ (=] E@ﬂﬁ |+_E| vmware'
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2.6 Finding Out Your Gateway/Router, PC and VM’s IP Addresses

Your home gets Internet access through a gateway connected to your phone or cable service line. Your
gateway has a unique IP address visible on the Internet, and this address by default is dynamically
assigned when you power up the router. If you run a home business on the Internet, you may want to
upgrade to a static IP address service so your clients can easily access your online services. Your gateway
also has a unique local area network (LAN) IP address (not visible outside of your home), which is
normally called the gateway address. Your gateway normally also functions as a wired/wireless router to
support communications among the PCs in your LAN as well as accessing the Internet by your LAN PCs.
Each PC in your LAN has a unique local IP address of form 192.168.x.y. Each message (IP packets) on
the network has its destination IP address. An Internet message for any of your local PCs will use your
gateway’s external IP address as its destination, and the router will use a routing table to forward the
message to your particular PC which may have requested for that message. When one of your PCs sends a
message to another PC in your LAN, the router will also use its routing table to forward the message to
the right PC. All PCs in your LAN as well as the router must use the same subnet mask, normally in form
of “255.255.255.0”, and their local IP addresses must have the same value for the first three integers, like
192.168.0.x, where x means any integer. To put it simple, a subnet mask defines an IP address pattern for
all PCs in the same LAN, and only PCs whose IP address follows this pattern is considered part of the
same LAN. You could have multiple LANs in your home if your PCs use multiple subnet mask values.

Your router normally also runs a DHCP (Dynamic Host Configuration Protocol) server. When a PC is
connected to your router, the PC will send over its network card’s MAC (Media Access Control) address,
which is supposed to be unique world-wide with high probability. The router will assign a unique local 1P
address for this PC and send this address back to the PC. A local IP address is of form “192.168.x.y” and
it can only be used in your LAN for PCs to access each other.

The above is a concise review, not accurate introduction, of the main networking concepts relevant to our
discussion. You can search textbooks or the web for more detailed explanations.

To find out what is your Internet gateway/router’s IP address, start a web browser in your PC, and visit
address http://www.whatismyip.com. The following is a sample screen showing that my router’s current
external IP address is 67.85.138.191.
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; -

& What Is My IP Address - Shows Your IP Address - Internet Explorer provided by Dell Y x—-@-ﬁ:’—
@@v [W http://wwwwhatismyip.com [ &[4 x | [ 40 gsteway vz router o |
File Edit View Favorites Tools Help & -

¢ Favorites i3 [0 Blackboard Academic Suit... [[ Blackboard Academic Suite & Suggested Sites | Get More Add-ons v & 26)

W What Is My IP Address - Shows Your IP Address i~ B v ) @ - Pagew Safety= Tooks~ @+

|W hat Is My IP - The fastest, easiest way to determine your IP address. ‘

What Is My IP Address - Service provided by WhatIsMyIP.com

Your IP Address Is: [Search |
67.85.138.191

Trace An Email  Change Your TP

+ WIMTI Forum

Recent Forum
Posts

Internet T UPNIssue
1 have been reading the previous

Protocol Du Uu Wﬂrk I" IT? thread regarding VPN. Tam a
Address: user of VPN f:;am my hqme- to
S Current IT cerfifications can waive S ANHEM
Tusive if ublic i
ienrill 11 10 25% ofiyourhiachelor's b al 1y want to
fi 7 s - 3 - 3
vl degree online. e

devices

(printers, WGU College of

routers,

cvanl nformation Technology

...........

run a game server . for call of

follows - T have 2 PC's

@ Internet | Protected Mode: Off v H100%

To find out the local IP address of your Windows PC or VM, run “StartAll
Programs|Accessories|Command Prompt” to launch a DOS window, and run command “ipconfig” in the
DOS window. For example, the following is part of my ipconfig session, and it tells me that my local IP
address is 192.168.0.254 (IPv4 Address), my subnet mask is 255.255.255.0, and my default gateway has
IP address 192.168.0.1. Ignore the information for VMnets because they are for the virtual network
adapters.

B Administrator: Command Prompt |E@&J
-

Microsoft Windows [Version 6.8.68881

[Copyright (c?» 20086 Microsoft Corporation. All rights reserved.

IC:~Users~lixin>ipconfig

lindows IP Configuration

Ethernet adapter Local Area Connection:

Connection—specific DNS Suffix

Link-local IPv6 Address . . . . . = feB@::414a:6946:8221:8135x9
IPv4 Address. . . . . . . . . . . = 192.168.8.254

Subnet Mask : 255.255.255.8

Default Gateway : 192.168.8.1

Ethernet adapter UMware Metwork Adapter UMnetl:

Connection—specific DNS Suffix H

Link-local IPv6 Address . . . . . = feB@::4d55:fab6%?:ffc5:3985x16
IPv4 Addres = 192.168.121.1

Subnet Mask @ 255.255.255.8

Default Gate H

hernet adapter UMware Hetwork Adapter UMnet8:
B

To find out the local IP address of your Linux PC or VM, start a terminal window and run command
“sudo ifconfig”. You will be asked to enter your Linux password. After you enter your password, you
will see a lot of information about your LAN, including your local IP address (inet addr: 192.168.137.134)
and subnet mask (Mask: 255.255.255.0). You only need to read the “ethl” section. The “lo” section is
information for networking within this PC or VM. All Windows and Linux computers have a special local
loopback IP address 127.0.0.1. If a message is sent to this address, it will never leave the computer that
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generates this message, and the message will be sent back to the same computer. This address is useful to
test servers on the same computer. For example, if we run a web server on a computer, we may want to
test it by launching a web browser on the same computer. You can now enter 127.0.0.1 as the URL of the
server computer. For your convenience most computers have defined a domain name localhost as
nickname for 127.0.0.1.

r
._..,-! Ubuntu10

v§ Applications Places System Mon Nov 2, 4:36 PM A TN ) user.

user@ubuntu: ~

File Edit View Terminal Help

user@ubuntu:~$ sudo ifconfig

[sudo] password for user:

ethl Link encap:Ethernet HWaddr ©0:0¢c:29:77:87:9f
inet addr:192.168.137.134 Bcast:192.168.137.255 Mask:255.255.255.0
inet6 addr: feB@::20c:29ff:fe77:879f/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1580 Metric:1
RX packets:2039 errors:0 dropped:® overruns:® frame:©
TX packets:1221 errors:0 dropped:® overruns:@ carrier:@
collisions:® txqueuelen:1080
RX bytes:2256128 (2.2 MB) TX bytes:91964 (91.9 KEB)
Interrupt:19 Base address:0x2024

lo Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0
ineté addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:16436 Metric:1 L3
RX packets:4 errors:® dropped:® overruns:@ frame:@

TX packets:4 errors:0 dropped:@ overruns:® carrier:@

collisions:® txqueuelen:@

To direct input to this vitual machine, press Ciri+G.

|| - | B user@ubuntu: ~

2.7 Changing Network Connection Method

Before reading this section, you should first read subsection “Finding Out Your Gateway/Router, PC and
VM’s IP Addresses”.

There are three popular methods to connect your VM to your host PC and the Internet:

1. Bridged. With this method, your VM will contact directly your local DHCP (Dynamic Host
Configuration Protocol) server and apply for a unique local IP address in your LAN (local area
network). Your VM can then access the Internet and all resources available in your LAN, and
other PCs in your LAN can access resources on your VM. For example, if you run a web server
on this VM, any other PCs or VMs in your LAN can access it with this VM’s local IP address.

2. NAT (network address translation). With this method, your VM can access the Internet as if it is
its host PC (the VM share the host PC’s local IP address), access other VMs running on the same
host PC with NAT method, and its host PC can access services or data on this VM. But the other
PCs in your LAN will not be able to access this VM.

3. Host-only. This method is the same as NAT except the VMs cannot access the Internet. The VMs
running on the same host PC and using the same host-only method can access each other’s
services.

You can change your VM’s networking connection method with Ubuntu menu item “VM|Settings...”.

The following “Virtual machine Settings” window will pop up. Select its Hardware tab, then select
“Network Adapter” in the left pane. No wyou can choose which network connection method to use in the
right pane. This example uses the NAT method. After you change the method and click on the OK button,
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you will lose network access for a few seconds before it comes back. Sometimes you need to restart the
VM to get network access back. The VM will remember its network connection method.

Virtual Machine Settings

Hardware | Options v\
. Device status
Device Summary
g v
2 Memory 512 MB gD””ECbEd
8 Processors 1 Connect at power an
=Hard Disk (SCSI) 20 GB )
'@CD;’D\-‘D (IDE) Auto detect Nn_atwork connection
H Floppy Auto detect () Bridged: Connected directly to the physical network
[ MNetwork Adapter NAT Replicate physical network connection state
QUSB Controlier Present (@ MAT: Used to share the host's IP address
@'SoundCard Auto detect o Host-oniv: A orivate network shared with the host
EDISDIBY Auto dEtECt - most-only: Private network snared wr 2 NoS
() Custom: Specdfic virtual network
VMnetd (Auto-bridging)
Add... ] [ Remove ]

OK ] [ Cancel ] [ Help ]

2.8 Running a Cluster of VMs on a Single Computer

Before reading this section, you should first read subsection “Changing Network Connection Method”.
To run multiple VMs on a single PC concurrently, following the following steps:

1. Make sure that each VM has its unique virtual network card MAC (Media Access Control)
address. You can do so by moving the VM to a new file system location or changing the VM
folder name, and answer “I copied it” when you launch the new copy of the VM.

2. Use a text editor to modify the value of “memsize” (memory size for the VM) so the total
memory size used by your all of your VMs to run together is at least 512 MB less than your total
available physical memory (512 MB for your PC to use). Each VM should have 256 MB or more.
The exact minimal memory size for each VM depends on type of OS for the VM and what
applications have been installed on it, so you need to test the best memory sizes for the VMSs. You
should not try to run multiple VMs concurrently unless you have 2 GB or more physical memory.

3. Launch each of the VMs, and make sure that all the VMs to run concurrently on the same PC use
the same network connection method: bridged, NAT or host-only (the host-only method will not
provide Internet access to the VMs). Read subsection “Changing Network Connection Method”
for their differences.
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4. When each VM runs, use “sudo ifconfig” on Linux VM or “ipconfig” on Windows to find out
the local IP address for each of the VMs in the cluster. Refer to subsection “Finding Out Your
Gateway/Router, PC and VM’s IP Addresses” for details.
5. Now you are ready to treat the cluster as a local area network and emulate a complete enterprise
IT infrastructure.

By now you have learned the essence of what is very hot in the industry now: IT system virtualization
technologies.

2.9 Learning Basic Linux Commands

Now you can launch terminal windows, you can use the rich online tutorials to learn and practice Linux
commands. The following are just a few starting points for you to gain Linux command line proficiency:

http://www.linfo.org/command_line_lesson_1.html
http://www.tuxfiles.org/linuxhelp/
http://linuxcommand.org/learning_the_shell.php

http://linuxcommand.org/

http://www.ee.surrey.ac.uk/Teaching/Unix/
http://www.stat.tamu.edu/~dahl/teaching/605/1.21/shell-tutorial/html/index.html

In the next edition of this tutorial | will add sections on basic concepts in Linux and the introduction of
each command used in this tutorial.

2.10  Technical Summary of Ubuntu V9.10 and Installed Applications

2.10.1 Major Installed Web Architecture Components

A typical web application involves four tiers as depicted below: web browsers on the client side for
rendering data presentation coded in HTML, a web server program that generates data presentation in
HTML, an application server program that computes business logic and generates data, and a database
server program that provides data persistency. The three types of server programs may run on the same or
different server machines.

y Web server
Internet X App server
TCP/IP T 1 Extension
E HTTP pEMS
Tier 1 Tier 2 Tier 3 Tier 4
Web browser Web server App Server  Database
Firefox Apache + Perl +PHP GlassFish  MySQL
Tomcat Derby

GlassFish
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Our ubuntul0 VM has installed one or more components in each of the four web tiers. Firefox works as a
web browser in tier 1 on the client machine. Apache with Perl and PHP CGI extensions, Tomcat, and
GlassFish support tier 2 as web servers. GlassFish is also an enterprise-quality application server
featuring EJB technologies. The VM has two database server systems installed: MySQL and Derby. For
your reference, IBM’s WebSphere and BEA’s WebLogic (now owned by Oracle) are both organized like
GlassFish supporting both web server and application server functions.

Our ubuntul0 VM supports both NetBeans and Eclipse, the most popular IDEs, for developing
applications on each of the above four web tiers.

2.10.2 Installation Credentials and Technical Summary

Ubuntu V9.10:
Super User: root Password: 12345678
Normal User: user Password: 12345678

Java JDK V6.6.0_16
Installation folder: /home/user/tools/jdk1.6.0_16
Shared by all users through “/etc/profile”

Tomcat Web Server V6.0.20:
Installation folder: ~/tomcat
Web doc root: ~/tomcat/webapps
Home page: http://localhost:8080
Tomcat starts automatically at system boot-up time.
To manually start: run “tomcat-start”
To manually stop: run “tomcat-stop”

Apache Web Server V2.2:
Installation folder: /etc/apache2
Web doc root: ~/www (/var/www)
Home page: http://localhost
Apache starts automatically at system boot-up time.
To manually restart Apache, run “sudo apache2ctl restart”
Apache supports Perl, PHP and MySQL.
Perl script folder: ~/www/cgi-bin

MySQL Database Server V5.1:
Username: root
Password: 123456
Launch MysQL admin console: run “mysgl -u root -p123456”

Eclipse IDE V1.2.1.20090918-0703 (Galileo SR1):
Installation folder: /home/user/tools/eclipse
To start Eclipse, run “eclipse”, or use menu item “Applications|Programming|Eclipse”
Default project home: /home/user/EclipseWorkspace
Servers supported by Eclipse: Tomcat and GlassFish v2.1
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NetBeans IDE V6.7.1:
Installation folder: /nome/user/tools/netbeans-6.7.1
To start NetBeans, run “netbeans”, or use menu item “Applications|Programming|NetBeans IDE”
Default project home: /home/user/NetBeansProjects
Servers supported by NetBeans: Tomcat and GlassFish v2.1

GlassFish Application Server V2.1 (including web server):
Installation folder: /home/user/tools/SUNWappserver
URL.: http://localhost:8081 https://localhost:8181
Admin console: http://localhost:4848
Username: admin
Password: adminadmin
Start GlassFish server: run “glassfish-start”
Stop GlassFish server: run “glassfish-stop”

Derby Database Server VV10.4.2.1
Installation folder: /home/user/tools/SUNWappserver/javadb
Start Derby server: run “derby-start”
Stop Derby server: run “derby-stop”
Launch Derby admin console: run “ij”

Drupal Contents Management System V6.14:
URL.: http://localhost/drupal
Doc root folder: ~/www/drupal
Username: root
Password: 123456

Sample Tomcat web applications:
http://localhost/examples/servlets
http://localhost/examples/jsp
http://localhost/survey
http://localhost/surveyJsp
http://localhost/surveyCss
http://localhost/surveyJsf
http://localhost/demo
http://localhost/ntml
http://localhost/tripler
http://localhost/testCookie
http://localhost/bookstoreServlet
http://localhost/bookstorelsp
http://localhost/axis
http://localhost/bareJsp
http://localhost/guessNumber

Sun Java Tutorials:

Java Tutorial 2009-09-23
Base folder: /home/user/JavaTutorials/JavaTutorialls
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Tutorial: use web browser to visit “/home/user/JavaTutorials/JavaTutorial/index.html” to read the
Tutorial in web browser.

Java EE 5 Tutorial V1.0_05
Base folder: /nome/user/JavaTutorials/javaeetutorial5
Tutorial: use web browser to visit “/home/user/JavaTutorials/javaeetutorial5/doc/index.html” to
read the tutorial in web browser.
Tutorial PDF version is available at http://java.sun.com/javaee/5/docs/tutorial/doc/JavaEETutorial.pdf.

First Cup Tutorial for Java EE V2.1
Base folder: /home/user/JavaT utorials/firstcup
Tutorial: use web browser to visit “/home/user/JavaTutorials/firstcup/doc/index.html” to read the
tutorial in web browser.
PDF version of the tutorial is “/home/user/JavaTutorials/firstcup/doc/firstcup.pdf”.
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3
Setting Up a Basic Ubuntu Virtual Machine

In this section we create a basic Ubuntu V9.10 virtual machine using VMware Player v3.0. For avoiding
confusion, rename the VM ubuntul0 downloaded from my web site in Section 2 as
“C:\VM\ubuntulOcompleted”.

3.1 Downloading Ubuntu

e Visit http://www.ubuntu.com/GetUbuntu/download. Select United States as the download
location, and then click on the “Begin download Ubuntu Desktop 9.10 (32-bit)” button.

& Download Ubuntu | Ubunts - Tieet BB

el G http:/jonwnn:ubuntu.com/ GetUbuntu/download +| B | 4 | x |9 Google &
File Edit View Favorites Tools Help | x @ -
|| < Favorites | < EM Blackboard Academic Suit... I Blackboard Academic Suite (@ Suggested Sites ~ | Get More Add-ons ~ ] 26)
“Z} Download Ubuntu | Ubuntu - v [ p= v Pagev Safety~ Toolsv @~ >
—
-{ » Ubuntu » Server » Cloud » Support » Community P Partners
/s ubuntu |
3 )
¥ Ubuntu d k | d I d b N
~ | et s o For your desktop or laptop - download Ubuntu N
M » How to get Ubuntu i
3 () bownload Ubuntu CD image N
- B
» Download Netbook You may also want to.. ||
» Ubuntu CDs and DVDs -
Begln download Take the tour »
» Derivatives Ubuntu Desktop 9.10 (32-bit) Learn more about Ubuntu »
Get Ubuntu on CD or DVD »
Get help and support »
Download location: |United States E
» Alternative download options, including Ubuntu installer for Windows il
_M I | r
— & Internet | Protected Mode: Off 43 ov HI100% v

e If you get browser security warning, right-click on the security warning immediately below the
tools menu, and choose “Download File...”. In either case you will see the following “File
Download” window.
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[ File Download ﬂ

Do you want to open or save this file?

@ MName: ubuntu-9.10-desktop-i386.iso
Type: 150 Image File, 639MEB
From: wubuntu.media.mit.edu

Qpen ]l Save ]E Cancel !

Always ash before opening this type of file

harm your computer. f you do not trust the source, do not open or W
save this file. What's the risk?

|@ While files from the Intemet can be useful, some files can potertially

e Save file “ubuntu-9.10-desktop-i386.is0” in “C:\VM”. The file has 689 MB and may take 20
minutes to download.

3.2 Creating a Ubuntu Virtual Machine

e In“C:\VM?”, create a new folder “ubuntu10”.

| search L
Wy Organize ~ = (B Explore B E-mail & Share (g Burn )]
|l Favorite Links Name Date modified Type Size Tag
DPa B . ubuntuld 10/30/2009 11:55 PM File Folder
(2] ubuntu-9.10-desktop-i386.iso 10/30/2009 11:45 PM 150 Image File 706,532 KB
Folders A T | 3
ubuntu10
File Folder
Date modified: 10/30/2009 11:55 PM
J

e Launch VMware Player.
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Welcome to VMware Player

| Create a New Virtual Machine

ﬁﬂ Create a new virtual machine, which will then be
added to the top of your library,

Open a Virtual Machine

- Open an existing virtual machine, which wil then be

added to the top of your library.

Upgrade to VMware Workstation
Get advanced features such as snapshots,
recordjreplay, teams, developer tool integration,
and more.

~ Help

|

View VMware Player's help contents.

[l vmware'

e Click on the link for “Create a New Virtual Machine”.

MNew Virtual Machine Wizard a " u

Welcome to the New Virtual Machine Wizard

A virtual machine is like a physical computer; it needs an operating
system. How will you install the guest operating system?

Install from:
() Installer disc:

é—’; DVD Drive {F:) -

@ Installer disc image file (iso): r

C:\WMiabuntu-3. 10-desktop-386.isa v | Browse.. | |

i) Ubuntu 9.10 detected.
This operating system will use Easy Install. (What's this?)

() 1 will ingtall the operating system later,
The virtual machine will be areated with a blank hard disk.

<bock ) (Chexts ) (o]

o Check for “Installer disc image file (iso), and browse for your downloaded Ubuntu v9.10 iso file
(C:\VM\ubuntu-9.10-desktop-i386.is0). Click on the Next button.
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[ New Virtual Machine Wizard @ ]

Easy Install Information
This is used to install Ubuntu,

Personalize Linux

Full name: user

User name:  user

Password: ssssssss
Confirm: LIITILL
—

e In the popup “New Virtual Machine Wizard” window, enter “user” for full name and user name,
and 12345678 for password and confirm. Then click on the Next button.

MNew Virtual Machine Wizard Iﬁ

Name the Virtual Machine
What name would you like to use for this virtual machine?

Virtual machine name:;

Ubuntu10

Location:

C: WMibuntu1a| Browse...

[ < Back ][ Next > ][ Cancel ]

e Use “Ubuntul0” as the virtual machine name, and “C:\VVM\ubuntul0” as the location value. Then
click on the Next button.
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MNew Virtual Machine Wizard

Specify Disk Capacity
How large do you want this disk to be?

The virtual machine's hard disk is stored as one or more files on the host
computer's physical disk. These file(s) start small and become larger as you
add applications, files, and data to your virtual machine.

Maximum disk size {GB):

Recommended size for Ubuntu: 20 GB

() store virtual disk as a single file

20.0 2

(@) split virtual disk into 2 GB

files:

Splitting the disk makes it
computer.

easier to move the virtual machine to another

[ < Back ][ Mext = ][ Cancel ]

e Enter 20 for maximum disk size, and check for “Split virtual disk into 2 GB files” so we could

later easily save the VM on DVD disks.

Then click on the Next button.

MNew Virtual Machine Wizard

[

then VMware Tools,

The virtual machine will be ae

Ready to Create Virtual Machine
Click Finish to create the virtual machine and start installing Ubuntu and

ated with the following settings:

Mame: UbuntulQ -
Location: CAVMyubuntuld

Version: Waorkstation 6.5-7.0 L
Operating Syst.. Ubuntu 1
Hard Disk: 20 GB, Split

Memony: 512 ME -
] n k

| Customize Hardware. ..

Power on this virtual machine after creation

[ < Back ][ Finigh ][ Cancel

|

o Review the settings for the new VM. Click on the “Customize hardware...” button to review what
you can further customize. Notice that by default the new VM uses 512 MB physical memory.
Since your PC’s OS also needs physical memory, your PC needs to have one GB memory to
work well. If you have more than one GB memory, you could increase the VM’s memory size so
it could work smoother. If you plan to run multiple VMs at the same time, make sure the total
memory used by these VMs and your PC would not exceed your available physical memory size.

You may let a VM work with only 256

MB memory.
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] ==

. Memory
Device Summary
Specify the amount of memory allocated to this virtual
" machine. The memory size must be a multiple of 4 MB.
& Processors 1 Memory for this virtual machine:
(=)New CD/OVD (... Using file C:\M\ubuntu-8.1...

I —J 512 = | MB
H Floppy Auto detect ~
ElNetwork Adapter MAT b &

@USB Controller  Present 4 2984
'bl'l Sound Card Auto detect & Guest OS5 recommended minimum: 256 MB
EHisplay Auto detect
£ Recommended memory: 512 MB
A Maximum recommended memory: 2334 MB

(Memory swapping may occur beyond this size. )

Maximum configurable memory: 32768 MB

[ ox J[ concel J[ reb |

e Click on the OK button to exit the “Hardware” window. Click on the “Finish” button to start the
Ubuntu installation process.
e Ifyou are asked for permission to download VMware Tools, give the permission.

Checking the installation...

Installing language packs

Downloading language packs (32:52 remaining)... ‘ Skip ‘

Getting Help with Ubuntu

@ Need help? Just click the blue question mark at the top of the
screen to access the Ubuntu Help Center.

% can'tfind the answer? The Ubuntu community provides
extensive free technical support. There is also commercial
support available through Canonical, its partners and approved
companies. Learn more at ubuntu.com/support.

#  Let us know about your Ubuntu Experience, or learn how to
help out, at ubuntu.com/community!

The installation will finish soon. We hope you enjoy Ubuntu.

= Clickin the virtual screen Easy Install is installing Ubuntu,

to send keystrokes
oo ol

To direct input 1o this virual machine, press Ci<G. [Evmware:

e The installation process may take one hour. It doesn’t need your intervention. You can just take
the time to do something else. At the end, Ubuntu will reboot automatically.
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m

Log in as user

Other...

< . | »

5= Eolitg;::dﬁgee‘fvsi;h;i:creen Easy Instal is installing Ubuntu, Help

ITo direct input to this virtual machine, press Ctr+G

Click on “user”, and enter 12345678 as password.

r
T

<% Applications Places System (& | & Fri Oct 30, 10:05 PM () user

=] Click in the virtual screen

x
5 i by e Easy Install is installing Ubuntu.

lTn direct input to this virtual machine, press Cir+G.

Right-click on the CDROM icon on the Desktop, and choose “Eject on the popup menu to eject
the Ubuntu installer CD.



©Copyright 2009 Prof. Lixin Tao

<[ Applications Places System (& S Fri Oct 30, 10:07 PM ¢ user =

Open
Browse Folder

Cut
Copy

Make Link
Rename...

Move to Trash

Stretch Icon...
Restore Icon's Original Size

Compress...
Unmount
Eject

= Click in the virtual screen

At Easy Install s instaling Ubuntu.

e Click on menu item “System|Administration|Update Manager”.

<3 Applications Places JE/ECH [’ ~ Fri Oct 30, 10:12 PM ¢ user =

Preferences >

Administration > d Computer Janitor
L pisk utility
E Hardware Drivers

Help and Support

About GNOME
[[3) Language Support

B Log File Viewer

E Login Screen

@ Network Tools

& Printing

software Sources

ﬁ Synaptic Package Manager
[E= system Monitor

About Ubuntu

System Testing
@ Time and Date
ﬁ Update Manager

=] Click in the virtual screen

st Easy Instal is installing Ubuntu,

To direct nput o this vitual maching, press CirG. FEEE-TNE

¢ Now you see the following “Update Manager” window.
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<’z Applications Places System (&

-~ Welcome to Ubuntu

These software updates have been issued since Ubuntu was released. If you
don't want to install them now, choose "Update Manager” from the
Administration Menu later.

=l @ Fri Oct 30, 10:14 PM (% user *
=lEd)

Update Manager

mets package pointing to the latest gnome-support package for firefox (Size: 71 KB) |~

xulrunner-1.9.1
XUL + XPCOM application runner {Size: 7.0 MB}

a
m

xulrunner-1.9.1-gnome-support
Support for GNOME in xulrunner-1.9.1 applications (Size: 39 KB}

Recommended updates

python-ubuntuone-client
Ubuntu One client Python libraries (Size: 125 KB)

ubuntuone-client
Ubuntu One client (Size: 21 KB)

ubuntuone-client-gnome
Ubuntu One client GNOME integration (Size: 77 KB}

10 selected. Download size: 9.2 MB ‘ & Check | | <« Install Update5|

x
Click in the virtual screen -
=] o send keystrokes Easy Install is installing Ubuntu, Help

lTn direct input to this virtual machine, press Ciri+G. \_@J vmware'

o Click on “Install Updates” to install all available system updates. Wait until the system update is
complete, and then scroll down to the bottom of the Update Manager window.

r

@Applications Places System » e S Fri Oct 30, 10:27 PM () user

Update Manager EI@E]F

. Your system is up-to-date
The package information was last updated less than one hour ago.

| &! Check ‘ Install Updates

P Description of update
=
|E| -| & Update Manager | .E
Easy Instal is instaling Ubuntu. -

= Click in the virtual screen
to send keystrokes

[El vmware:

ITn direct input to this vitual machine, press Cir+G.

e Click on the “Settings...” button.
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. S Fri Oct 30, 10:23PM &) user

Update Manager (=RlES

Your system is up-to-date
Software Sources [x]

| |Ubuntu Software Other Software| Updates |Authentication Statistics =

Ubuntu updates
Important security updates (karmic-security)
Recommended updates (karmic-updates)
["| Pre-released updates (karmic-proposed)

[_| Unsupported updates (karmic-backports)

Automatic updates

["| Check for updates: | Daily

tall security updates without confirmation
Download all updates in the background

Only notify about available updates

Release upgrade
Show new distribution releases: | Normal releases v |

S ‘ Revert | ‘;Iose |

@ | . Update Manager

= Click in the virtual screen

o v ek Easy Install is installing Ubuntu.

To direct input to this virtual machine. press Cirl+G. FEEE TN

e Uncheck for “Check for updates” so the VM will not always try to download system updates.
This is because every time the Ubuntu OS gets updated, we may need to reinstall VMware Tools,
and we try to avoid this trouble.

r

sl & Fri Oct 30, 10:29 PM () user

<% Applications Places Ssystem (@@

Update Manager

Your system is up-to-date
Software Sources [x]

| Ubuntu Software Other SoftwarelUpdates‘Authenticatiqn Statistics 1

Ubuntu updates
Important security updates (karmic-security)
Recommended updates (karmic-updates)
| Pre-released updates (karmic-proposed)

| Unsupported updates (karmic-backports)

Automatic updates

|| Check for updates: | Daily =

Install security updates without confirmation

Download all updates in the background

Only notify about available updates

Release upgrade s

Show new distribution releases: = Normal releases v ‘

54 ‘ Revert ‘ ‘glose ‘

|@| [ ., Update Manager |

=] Click in the virtual screen
to send keystrokes

Easy Install is installing Ubuntu.

To direct input to this vitual machine, press Cir+G.
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Click on the Close button to shutdown the “Software Sources” window, and click on the Close
button again to shutdown the “Update Manager” window.

Click on the cross x to the bottom-right of the VM window to shut down Easy Install. Then click
on menu item “user|Restart” to restart your VM.

XY

user
Set Status
Lock Screen

>

Guest Session
Switch User...

Log Out...
Suspend

Hibernate
Restart...
Shut Down...

18
=) E'ﬂ'“:e:_"‘ d”’k‘:y‘;‘;";i:”“" Easy Install is instaling Ubuntu,
To direct input to this virtual machine, press Ciri+G FEEELTNE ©vmware

After the VM restarts, check menu “VM”.

qﬁ Applications Places System Settings... Fri Oct 30, 10:52 PM (') user

Removable Devices
Enter Unity

Power
Send Ctrl+Alt+Del
Reinstall ViMiware Tools...

To direct input to this vitual machine, press Ctl:G. FOELTNE  (vmware

If the last menu item is “Reinstall VMware Tools...”, then VMware Tools has been successfully
installed and you don’t need to reinstall it again unless file drag-and-drop is not working. If the
last menu item is “Install VMware Tools...”, then choose it to install VMware Tools. Most likely
VMware Tools is installed automatically for you.
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3.3 Creating Shared Folder C

e Click on menu item “VM|Settings...”.

et

ﬁ Applications Places System Settings... Fri Oct 30, 10:59 PM (Y user

Removable Devices

Enter Unity

Power
Send Ctrl+Alt+Del
Reinstall VMware Tools...

To direct input o this virual machine, press Cir+G FOEETNE Eivmware

e Click on the “Options” tab of the “Virtual machine Settings”, and then select “Shared Folders”

= - =X
Virtual Machine Settings. |-

I |Fbrdwa;ropﬁ0ﬂ5 |

B )
Settings Summary F.o_l\t.:ler sharing
/¥ Shared folders expose your files to programs in the
&l General Ubuntu1d virtual machine. This may put your computer and
- D Power your data at risk. Only enable shared folders if you
trust the virtual machine with your data.
(i Tools Default (@ Disabled
= unity () Always enabled
() Enabled until next power off or suspend
Eolders
Name Host Path
| Add... | | Remove | | Properties |
[ ok [ Cancel J[ Hep |
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e On the right side, check the “Always enabled” checkbox, and click on the “Add...” button.

S— Sl
Virtual Machine Settings |
|| | Hardware | Options
Settings Summary Fllder:har:?‘,ld a "
1 Shares lers expose your files to programs in the
] General Ubuntu10 virtual machine, This may put your computer and
D Pawer your data at risk. Only enable shared folders if you
|“fshared Folders  Disabled trust the virtual machine with your data.
(& Toals Default () Disabled
= unity @ Always enabled

() Enabled until next power off or suspend

Folders

Name Host Path

| Add... IAl Remove Properties il
Lok [ concel J[ reb ]
e You will see the following window.
[ Add Shared Folder Wizard = S5

Welcome to the Add Shared
Folder Wizard

This wizard will guide you through the steps of
adding a new shared folder to your virtual
machine,

VMware”

Player 3

< Back [ Next= 1[ Cancel ]

e Click on the Next button. Enter “C:\” for Host Path, and “C” for Name.
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[ Add Shared Folder Wizard =0

Hame the Shared Folder
What would you like to call this shared folder?

Host path

c:h Browse...
MName

C

< Back ][ Mext = ][ Cancel

h

e Click on the Next button.

r b |
Add Shared Folder Wizard [

Specify Shared Folder Attributes
Specify the scope of this shared folder.

Additional attributes
[F2}=

[7] pead-anly

[ < Back ][ Finish ][ Cancel ]

ke

e Make sure “Enable this share” is checked. Click on the Finish button to shut down the “Add

Shared Folder Wizard”.
e Click on the OK button to shut down the “Virtual machine Settings” window.
o Now we are ready to check out the shared folder. Click on menu item “Places|Computer”.
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=
<% Applications JZEIEEN system (@

Home Folder
|Gl Desktop
m Documents
Lﬁ Music

Lﬁ Pictures

= ,‘ Fri Oct 30, 11:14 PM () user

Videos
[E Downloads

Computer

Ld Floppy Drive
cdrom0

|[&} Network
Connect to Server...

=EE] ﬁ@[:l @[I vmware

S| & Fri Oct 30, 11:16 PM () user

File Edit View Go Bookmarks Tabs Help

@Backvtu-rwardv o @e||ﬁg|0\

G 100% ® | lcon View o~

e

-
= File system lost+found

[ Network . _

oo | O

(%) cdromo opt
& Trash
ﬁ'ﬁ Documents & =

[ Music N i ﬁ
22 items, Free space: i5.4 GB

CIE

=lel=] E@D |'I vmware'

e Click on mnt, then hgfs, and then C to see all your files and folders on your PC’s drive “C:\".
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.o

C - File Browser

File Edit View Go Bookmarks Tabs Help

@Bﬂck ~ Forward Q (%] e |

] I@I@@
Placesv : |
-

doctemp

i

& user

|8 Desktop

1 File System

i=l Network

__ Floppy Drive

(&) cdromo

& Trash

i Documents

[ Music o

27 items, Free space: 106.9 GB

Config.Msi

MSOCache

S| Fri Oct 30, 11:17 PM () user

@ 100% @ IconView iv|
wd U
I.:

Documents and
Settings

i

PHYSICS

(@) -| 5 C-File Browser h

To direct input to this vitual machine, press Cir-G.

e Congratulations and your shared folder is working.

[l vmware

o For security reason, by default Ubuntu doesn’t create password for super user root. We’d like to
create a password for root. Click on menu item “Applications|Accessories|Terminal” to launch a

terminal window.

A

1 - Applications REEICESEC Y "

S| & Fri Oct 30, 11:19 PM ¢ user

e ACcessories i Calculator

Games

‘ﬁ Graphics > LJ Character Map
@ Internet > | @ Disk Usage Analyzer
7l Office > | | # gedit Text Editor
a Sound & Video > @ Manage Print Jobs =

g Ubuntu Software Center

> | () co/pvD Creator

9% Passwords and Encryption Keys '
Q_ Search for Files... i

[a] Take Screenshot

@ Tomboy Notes

To retum to your compuiter, press Ciri+At.

e In the terminal window, run “sudo passwd

e

[Evmware

root”. When asked for your password, enter

12345678. Then type 12345678 twice as root’s password.
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= A
q@ Applications Places System [ @ | & Fri Oct 30, 11:24 PM () user

user@ubuntu: ~ ==

File Edit View Terminal Help

user@ubuntu:~% sudo passwd root -
[sudo] password for user:

Enter new UNIX password:

Retype new UNIX password:

passwd: password updated successfully

user@ubuntu:~%

|E|z B user@ubuntu: ~

To direct input to this virtual machine, press Cirl+G.

FOELCTAR  ([Elvmware
Now you have a working Ubuntu V9.10 VM. In the next section you will learn how to install various
tools and servers in this VM so it can function as a powerful learning tool for all kinds of information
technologies.
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A

Installing Applications on a Basic Ubuntu
Virtual Machine

4.1 Overview

This section teaches you how to set up most popular Linux tools and server applications on a basic
version of Ubuntu V9.10 VMware virtual machine (VM), ubuntulObasic, which we learned to set up in
the last section. The resulting VM will be the same as the completed version downloadable at
http://csis.pace.edu/lixin/download/ubuntulQ.exe. It is recommended that you first follow my instructions
in Section 2 to test drive ubuntulO before you try to install the same set of tools and applications yourself.

Even though my instructions are on the installation of applications on a VMware virtual machine, they
apply to the case when you install the applications on an Ubuntu/Linux installation on a physical PC.
Therefore when we refer to a VM, we also implicitly refer to a physical PC if you are actually doing
application installation on a physical Linux PC.

For brevity, when we say to run “‘command”, we mean to start a terminal window (one way is to use
Ubuntu menu item “Applications|Accessories|Terminal”), and type command in that terminal window
followed by an Enter key, to run the command. When we say to visit “http://url’, we mean to use a web
browser to visit the web page with URL (Uniform Resource Locator) http://url. When we say to
click/double-click on a file or folder, we mean to click/double-click the file or folder in a file explorer.
When we say to click on menu item ““A|B””, we mean clicking on menu “A” to see its popup menu, and
then further clicking on menu item “B” on the popup menu.

Since Linux, utility and application versions change all the time, you need to adjust the URLS, installer
file names, installation folder names/paths accordingly when necessary. All the instructions are valid on
October 31, 2009. The instructions will be revised when necessary.

In Ubuntu there are three popular utilities for installing applications: apt-get, aptitude, and Synaptic.
Utilities apt-get and aptitude are both terminal commands and very concise and flexible, while Synaptic
has a graphic user interface (GUI) but is less flexible. In this guide we mainly use aptitude to install
applications, which is a wrapper of apt-get but with some enhancement. Utility aptitude also performs
functions that traditionally were handled by many “apt” family utilities. Run “man aptitude” and “man
apt-get” to learn more about aptitude and apt-get. In Linux, if you need to know how to use a command
cmd, you can try to run “man cmd” to read cmd’s manual pages, or “cmd --help” for a short usage
explanation.

While this guide uses Ubuntu V9.10 as the base Linux system, most of the instructions apply to other
flavors of Linux too, including Red Hat, Fedora (a community version of Red Hat) and Debian. On Red
Hat Linux systems, the application installers are normally in the form of RPM format, and utility yum is
used instead of aptitude or apt-get.

By now you should have installed VMware Player. Otherwise please refer to Section 1 to do so.
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4.2 Downloading Basic Version of Ubuntu VV9.10 Linux VM

You can use the VM “C:\VM/ubuntul0” that we created together in Section 3 as the base of application
installation in the remainder of this section. If you for reason prefer to skip Section 3 and work directly on
this section, you can download the basic VM ubuntulQObasic, which is the VM that we should have
completed in Section 3, as the foundation VM for this section. To download this completed basic VM,
follow the following steps.

e Onyour PC, create a folder “C:\VM” with Windows Explorer.

e Use a web browser to visit http://csis.pace.edu/lixin/download/ubuntulObasic.exe, and save the
downloaded file in “C:\VVM”. The downloaded file “ubuntulObasic.exe” should have 671,788KB.

e In a Windows Explorer, double-click on file “C:\VM\ubuntu904basic.exe” to run it, and the
execution will generate a folder “C:\VM\ubuntulObasic”.

e Rename folder “C:\VVM\ubuntul0basic” to “C:\\VM\ubuntul0”.

It is highly recommended that you make a copy of this VM so later you could roll back to it if you face
some irresolvable problems. You could make a new VM copy (with different folder name) after you
complete a major installation in this section so you could easily roll back to the latest good VM version.
This section takes over five hours to complete, and the key of success is to follow my instructions to the
letters and dots. You can always shut down your VM after any software installation and resume your
work at another time.

When you complete all installations in this section, you should have created exactly the same VM as the
ubuntul0 VM that you downloaded from my web site in Section 2.

4.3 Launching the VM

In folder “C:\VM\ubuntul0”, you will see the following files. If you are using my ubuntulObasic VM,
file “readme.txt” tells you some information about this VM including the user names and passwords for
this VM. There are two pre-set users “root” and “user”, both having password “12345678”.
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=AM X
W Slide Show (g Burn
& MName & Date taken Tags Size Ratin
| -ﬂ]—'. Documents S teadie b L
| s || Ubuntul0.nvram KB
[ pictures & UbuntulOvmdk 1KB
B Music | Ubuntul0.vmsd 0KB
More » 5 Ubuntul0.vmz 3KB
Folders v | || UbuntulQ.wmzf 4KB
0 % Ubuntul0-s001.vwmdk 1132928 KB
LiRsiep £, Ubuntul0-s002.vmdk 1,974,400 KB
Drivers L R T
Intel % Ubuntul0-s003.vmdk 2,240 KB
PHYSICS |3 % Ubuntul0-s004.vmdk 448 KB
1Bl &
] = Ubuntul0-s005.vmdk 131,520 KB
Frogeum Hics | &ub 10-5006.vmdk 448 KB
RaidTool ot S
temp % Ubuntul0-s007 vmdk 384 KB
o & Ubuntul0-s008.vmdk 512 KB
Users % Ubuntul0-s009.vmdk 384 KB
i & Ubuntul0-s010.vmdk 3,004 KB
siburin % Ubuntul0-s011.vmdk 64 KB
VML > [ N . v

17 items

Before we start software installation, we use menu item “Applications|Accessories|Terminal” to launch a
terminal window, and run the following commands to create a new folder “/home/user/tools” (*~/tools”)
and “home/user/bin” (“~/bin”). We install major software packages as “user” in its own disk space
“~ftools” so we avoid a lot of accessibility problems. When you are more proficient in Linux, you can
learn how to install these software as super user root and make the software available to all users of your
Linux PC. Folder “~/bin” by default is on Linux PATH (a list of folders; Linux will find executable files
in these folders in the same order that you list them in PATH) so any executable files on PATH (in one of
the folders listed on PATH) are executable by “user” from any working folder.

cd
mkdir tools
mkdir bin

If you copy commands from this guide and paste them into VM terminal window, you need to paste the
command in VM terminal window by either terminal window menu item “Edit|Paste” or use key
combination “Ctrl+Shift+V”. The same key combination can be used to paste text in the nano text editor
(type “nano” in terminal window to try nano text editor). If you are in gedit text editor, you can paste by
key combination “Ctrl+V”.

File “~/.dmrc” is mainly used to remember your Linux user interface language setting. It must be owned
by the current user and has 644 as its access code. Folder “/home/user” should not be writable by other
users. You may get error messages when you log in if these two conditions are not true. Run the
following commands to make sure that “~/.dmrc” and “/home/user” have the correct access rights:

chmod 700 /home/user
chmod 644 /home/user/.dmrc
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We will use Linux package manager aptitude to install multiple applications. To make sure your VM’s
aptitude has the most updated information on from which online Linux repository server to download the
installers for the applications that you install, run “sudo aptitude update” in a terminal window now. If
you are prompted for your password, enter 12345678.

4.4 Adding Menu Item “Open In Terminal” to Nautilus File Browser Popup Menu

Often you need to open a terminal window, change folder (directory) to a specific folder with command
“cd” (change directory), and run commands there. If would be nice if we could right-click on a folder in
the Nautilus file browser, click on an “Open In Terminal” menu item in the popup menu, and have a
terminal window launched in that folder. This section shows you how to add such an “Open In Terminal”
menu item to the file browser popup menu.

e Start a terminal window by clicking on menu item “Applications|Accessories|Terminal”.

e To install software, you normally need be a super user, and “root” is the primary super user. You
run command “su -” to request entering super user mode. Upon request, enter root password
“12345678”. Notice that the command prompt changes from $ to #.

e Type

aptitude install nautilus-open-terminal

to start the installation.

oﬁ Applications Places System Sat Oct 31, 8:17 AM | & O user
r root@ubuntu: ~
File Edit View Terminal Help

user@ubuntu:~$ su -
Password:
root@ubuntu:~# aptitude install nautilus-open-terminal
Reading package lists... Done
Building dependency tree
Reading state information... Done
Reading extended state information
Initializing package states... Done
The following NEW packages will be installed:
nautilus-open-terminal
® packages upgraded, 1 newly installed, ® to remove and © not upgraded.
Need to get 47.3kB of archives. After unpacking 856kB will be used.
Writing extended state information... Done
Get:1 http://us.archive.ubuntu.com karmic/universe nautilus-open-terminal @.
17-1 [47.3kB]
Fetched 47.3kB in 26s (1,756B/s)
Selecting previously deselected package nautilus-open-terminal.
(Reading database ... 116782 files and directories currently installed.)
Unpacking nautilus-open-terminal (from .../nautilus-open-terminal ©.17-1 138+~

B -| |\ root@ubuntu: ~ | ﬁ‘
To direct input to this vitual maching, press Cir+G. [ '@ H Iﬁ Lﬁg | @mwure‘

Reboot the VM to see the new function. In the following example, | opened the filer browser with
“Places|Home Folder”. The right pane shows folders and files in the home folder “/home/user” of the
current user “user”. If you right-click on any folder or the blank space in this right pane, you will see a
new menu item “Open In Terminal”, as shown below. You click on this menu item and a new terminal
window will pop up with that folder as the current working folder.
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oq‘j Applications Places System Create Folder
UECTNSIER: Create Document >
- - - /_
File Edit View Go Bookmarks Tabs . i L ]
| OpeninTerminal¢—
Back ~ Forward ~ 4 C
L t Arrange Items >
|ii | < Hf@user‘ Clean Up by Name n View ~
Placesv ® = Paste
I
Bl Desktop bin Zoom Qut
1 File System Normal Size
[ Network i ]’ . -
; Properties
— Floppy Drive | Documents DOWIIUEaS : -
(=) cdrom0 .
@ Trash . ﬁ
[ Documents . !
i = Music Pictures i

11 items, Free space: 15.4 GB

To direct input to this vitual machine, press Cir+G. 2R e ©vmware

@[ ) user-File Browser |

Congratulations and you have installed your first application in Linux!

4.5 Installing Emacs Text Editor

Ubuntu comes with three basic text editors: vi, gedit and nano. Editor vi is a must for IT staff because it is
part of Linux core and thus always available on any Linux installation. But its usage is not intuitive. Here
we install a much more powerful text editor Emacs, which features multiple editing windows, running
programs and keeping long execution logs directly in the editor (if you have experienced “I lost early part
of my program output and the terminal window only kept the last section of it”, then you will appreciate
this feature), and sending emails.

Most software installations should be conducted as super user root. In the last section we used “su” to
login as root before the software installation. Here | show the second approach: using “sudo” before the
actual command to run the command as root. Start a new terminal window. In this particular example we
install Emacs with command

sudo aptitude install emacs

You will be first prompted for your (“user” instead of “root™”) password. Type “12345678"” as your
password.
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17) Sat Oct 31, 8:45 AM €| & O user

nq'j Applications Places System
r user@ubuntu: ~ Ol

File Edit View Terminal Help
user@ubuntu:~$ sudo aptitude install emacs -
[sudo] password for user: |l
Reading package lists... Done o
Building dependency tree
Reading state information... Done
Reading extended state information
Initializing package states... Done
The following NEW packages will be installed:
emacs emacs22-bin-common{a} emacs22-common{a} emacs22-gtk{a}
emacsen-common{a}
8 packages upgraded, 5 newly installed, ® to remove and 8 not upgraded.
Need to get 21.0MB of archives. After unpacking 65.7MB will be used.
Do you want to continue? [Y/n/?] y
Writing extended state information... Done
Get:1 http://us.archive.ubuntu.com karmic/main emacsen-common 1.4.1%buntul [19.
akB]
Get:2 http://us.archive.ubuntu.com karmic/main emacs22-common 22.2-8ubuntué [18.
8MB]
Get:3 http://us.archive.ubuntu.com karmic/main emacs22-bin-common 22.2-8ubuntué |~

| B user@ubuntu: ~

To direct input to this vitual machine, press Cir+G.

You can use command “locate emacs” to find where are Emacs files installed. You can use command
“which emacs” to find out which executable is actually executed when you type “emacs” in a terminal
window. The following are partial printout of the above two commands.

user@ubuntu:~$ locate emacs

/etc/emacs

/etc/emacs/site-start.d
/etc/emacs/site-start.d/50dictionaries-common.el
/etc/speech-dispatcher/clients/emacs.conf
user@ubuntu:~$ which emacs

/usr/bin/emacs

To launch Emacs and edit a new file “test.txt”, type in terminal window command “emacs test.txt”. Use
menu item “Help|Emacs Tutorial” to learn how to use Emacs later when you really need it. After you type
in a terminal window command “emacs test.txt”, that terminal window cannot be used until the editor is
shut down. If you want to continue to use the terminal window while the Emacs editor is running, launch
Emacs with commands like “emacs test.txt&”. Ending a command with & is a general way to run the
command in background (not being able to interact with the user).
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ibuntuld - VMware |

@ Sat Oct 31, 8:49 AM €| & O user

vﬁ Applications Places System
r emacs@ubuntu

=B

File Edit Options Buffers Tools Help

De8x @Ay «xabRa X

-—u:-- test.txt Tl e {(Text)————————— -
flelcome to GNU Emacs, one component of the GNU/Linuxz cperatinge

|_|i system.

| To folleow a link, <lick Mouse-1 on it, or move teo it and type #
SRET.

To guit a partially entered command, type Control-g.

“ Important Help menu items:
-u:%% *GNU Emacs* Top L1 {Fundamental)-——-------—-—-————————
{Hew file)

| [ emacs@ubuntu

(Bl - | B user@ubuntu: ~

To direct input to this vitual machine, press Ciri+G.

4.6 Running Command sudo without Needing Password

Many programs need be installed or run as super user root, but we don’t want to share root’s password
with other people, even if we believe them. Command *“sudo” allows a user to run programs as the super
user root. For example, “sudo Is —alg” may ask you for your Linux password (sudo remembers your
password for 15 minutes in a terminal window), and then run “Is —alg” as root.

File “/etc/sudoers” defines who can assume root’s privilege and whether these people need to enter their
Linux passwords when they use “sudo”. You edit file “/etc/sudoers” by running command “visudo”. To
allow Linux user “john” to use “sudo” to run commands as root, add line “john ALL=(ALL) ALL” in
file “sudoers”. When user “john” uses “sudo”, he may be prompted to enter his Linux password. If we
have instead used line “john  ALL=(ALL) NOPASSWD: ALL”, then user “john” can use “sudo”
without being prompted for his Linux password. You can find more information on “sudo” at
http://www.unixtutorial.org/?s=sudoers.

Since we will use sudo often to run commands as root, we don’t want to type our password each time we
use sudo. We can avoid entering password for using sudo by running command “sudo visudo” to use
editor nano to edit file “/etc/sudoers”. Use “Page Down” key to reach the end of the file, and insert the
following line:

user ALL=(CALL) NOPASSWD: ALL

Type key combination Ctrl+O and then key Enter to write the modified file (/etc/sudoers.tmp) out, and
type key combination Ctrl+X to exit the editor (the basic nano editing commands are listed at the bottom
of the editor window, where * means the Ctrl key). This new line in file “/etc/sudoers” specifies that user
“user” can run sudo without providing his/her password. Now you can test by typing “sudo Is —alg” to
run as root to list attributes of the files and folders in the current folder, and you will not be prompted to
enter your password.
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£ = Wl - & Tue Aug 11, 8:43PM user[d
I EEE

GNU nano 2.8.9 File: /etc/sudoers.tmp

# User privilege specification
root ALL={ALL) ALL

# Uncomment to allow members of group sudo to not need a password
# (Note that later entries override this, so you might need to move
# it further down)

# %sudo ALL=NOPASSWD: ALL

# Members of the admin group may gain root privileges
gadmin ALL=(ALL) ALL
user ALL=(ALL) NOPASSWD: ALL

[ Read 26 lines |
ﬁ Get Help R writeout E Read File @ Prev Page Cut Text Cur Pos
Exit "

| Justify Where Is | Next Page ¥ UnCut Textjg] To Spell

T
To direct input to this vitual mackine, press CitsG. EOELETNE Elvmware

4.7 Installing 7z

7z and rar are popular file zipping/unzipping data formats and algorithms. To get the 7z and rar support
in a Linux PC, run “sudo aptitude install p7zip-full”. Run command “7z” to see how to use 7z.

4.8 Installing Java JDK, JRE and Java Plugin

Here | show you another software installation method on Linux. You can have more controls of which
version of software you want to install, and the installed software files will be centralized in the
installation base folder. In this subsection we install the Java JDK (Java Development Kit) package, and
Java JRE (Java Runtime Environment) and Java plugin for web browsers are both part of Java JDK.

4.8.1 Downloading Java JDK

e Launch VM’s Firefox web browser and visit http://java.sun.com.
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@Appllcatlons Places System a Sat Oct 31, 9:12 AM = | & Ouser
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October 8, 2009 Technology?
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On-device debugging isn't useful when your MIDlet is running on a client's phone. This tech tip presents Programming Center |]
one approach for developers who want a fast and simple way to debug their apps remotely in real |
T » Young Developers

» Educators

» See All Arlicles = = Newsletters and Tips =~ » Videos and Podcasts

Popular Downloads: |
Developer Spotiight » JavaSE— | |

» Java EE 5 SDK
& m NetBeans IDE 6.5 Bela Available » Java ME

IDE6.B The first IDE to offer support for the entire Java EE 6 spec! Highlights include » NeiBeans}DE
~ improved support for PHP, Project Kenai, Maven, G/C++ and more. » MyS®eedback
ﬂ » Download » Web Services |
T : » See All 1
= - | ¥
Done
I|,Hj| - B user@ubuntu: ~ | @ Developer Resources f... | v |

To direct input to this vitual machine, press Cti+G.

FCEECTNE (&) vmware

o In the right lower “Popular Downloads” area, click on “Java SE”.

-@Appllcatlons Places System SatOct 31, 9:13AM [ - ¢ & (O user

Java SE Downloads - Sun Developer Network (SDN) - Mozilla Firefox

File Edit View History Bookmarks Tools Help
@ ~ &‘ X ] @ |@| http:/fjava.sun.com/fjavase/downloads/index Q‘,‘.|
[/ Most Visited~  [@| Getting Started [5]Latest Headlines~
B Java SE Downloads - Sun Devel... | Eﬂﬂ v
T PR s e B B e e o - : —
on the Java platform.  * Learn moreE’l' » Mobility
» Timezone|
) Related Do/
(JDK) » XMLand} L
JDK 6 Update 16 Download "&waMeﬂ'
This special release provides a few key fixes. » Leamn more " PopularTo |
Docs ¥ 3 ko As
[*El Java Platfi
| Feedbabkgration
» Garbage C
i oy = Tunina L
. — —] -
Done
|E| - [B® user@ubuntu: ~ | @ Java SE Downloads - S.... | E-

To direct input to this vitual machine, press Cirl+G.

ECERTNE & vmware

e In the “Java SE Development Kit (JDK) area, click on the Download button of the latest Java
JDK. For August 2009, the latest version is JDK 6 Update 16. The following window shows up.
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Java SE Development Kit 6ul6 - Mozilla Firefox
File Edit View History Bookmarks Tools Help
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st, Easy & Reliable
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\ Select Platform and Language for your download:
Getting Started?
Platform: | Linux ~| * New to Java Center
\ Language: Multi-language *» New to Solaris Center
» Sun Studio
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\  Download ResddfBe®* |~
>
Done

=]
-| @ Java SE Development ... | E- m
To direct inptt to this virual machine, press Cit<G. FOELTNE Evmware

e Choose “Linux” in the Platform combo box, check the “I agree ....” checkbox, and then click on
button Continue.

-@Appllcatlons Places System 0 SatOct 31, 9:17AM [ - 41| & (b user

Download Java SE Development Kit 6ul6 for Linux, Multi-language - Mozilla Firefox
File Edit View History Bookmarks Tools Help

¢ -~ @ e @ [ o] https:/jcds.sun.comyis-bin/INTERSHOP.enfinity WFS/C

v | Google ‘?{|

Most Visited v Getting Started |5 Latest Headlinesv

Download Java SE Development...| &g ‘ LJ
»FAGE
» Download H! List all tabs'

Available Files

» Sun Download Manager

sze | » Download Center |
Java SE Development Kit 6u16 73.96 MB CsTmer Sende D
% |dk-6u16-linux-I586-rpm.bin
\ Java SE Development Kit 6u16 78.00 MB _ _
[~ * |dk-6ut6-linux-I586.bin Cpen and now supported.

= Get It Now

-| @ Download Java SE Dev... |
To direct input to this vitual machine, press Cid+G.

el vmware'

e In the “Available Files” area, click on file “jdk-6ul6-linux-i586.bin” (or a similar file) to
download it. Make sure the file name should not have “rpm” (rpm version is for Red Hat Linux).
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uq'j Applications Places System (4 @ Sat Oct 31, 9:18 AM €l & b user

Download Java SE Development Kit 6ul6 for Linux, Multi-language - Mozilla Firefox ===
File Edit View Histoll Opening jdk-6ul6-linux-i586.bin x
You have chosen to open
RN N - e
| | jdk-6ul6-linux-i586.bin
Most Visited~ (o] Ge| which is a: BIN file
[6] Download Java SE Dey from: http://cds-esd.sun.com ©
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e Choose “Save File”, and click on the OK button. The installer has around 78 MB for downloading.
The downloaded file “jdk-6ul6-linux-i586.bin” will be in folder “/home/user/Downloads”.

4.8.2 Installing Java JDK

When you are logged in as “user”, in a terminal window,

Run “cd ~/Downloads” to move the working folder to Desktop.

Run “Is —alg” to check out attributes of files or folders in the current folder.
Run “chmod +x jdk-6ul6-linux-i586.bin” to make the file executable.
Run “Is -alg” to confirm that the file is executable.

Run “./jdk-6ul6-linux-i586.bin".

o7 Sat Oct 31, 10:01 AM
user@ubuntu: ~/Downloads

] & O user

-.':;:%Applications Places System

File Edit View Terminal Help

user@ubuntu:~$ cd ~/Downloads -
user@ubuntu:~/Downloads$ ls -alg

total 79884

drwxr-xr-x 2 user 4096 2089-10-31 09:49 .

drwx------ 30 user 4096 2009-10-31 08:54 ..

-rw-r--r-- 1 user 81790339 2009-18-31 09:47 jdk-6ul6-linux-1586.bin
user@ubuntu:~/Downloads$ chmod +x jdk-6ulé-linux-i586.bin
user@ubuntu:~/Downloads$ 1s -alg

total 79884

drwxr-xr-x 2 user 4096 2009-10-31 ©9:49 .
drwx------ 30 user 4096 2009-10-31 08:54 ..
-MwWXr-xr-x 1 user 81790339 2009-10-31 09:47
user@ubuntu:~/Downloads$ ./jdk-6ul6-linux-1i586.bin D
sun Microsystems, Inc. Binary Code License Agreement

for the JAVA SE DEVELOPMENT KIT (JDK), VERSION &

Click to switch to "Desk 2"

=lel=kol N

(@] - | & user@ubuntu: ~/Down... |

To direct input to this vitual machine, press Cii+G @l vmware'

e Use Space key to read through the license agreement, and answer Yes to the agreement. Then the
installation starts. At the end, type Space key and Enter key again to complete the installation.
You will see that Java JDK has been installed in folder “jdk1.6.0_16" in folder “~/Downloads”.

e Run*“mv jdk1.6.0_16 ~/tools” to move the Java JDK installation folder to “/home/user/tools”.

e You could run “rm jdk-6ul6-linux-i586.bin” to delete it from folder “~/Downloads”.
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Run “echo $PATH?” to see the current definition of environment variable PATH.

Run “sudo gedit /etc/profile” to add the following two lines to the end of file “/etc/profile”. They
define an environment variable JAVA_HOME pointing to the installation folder of Java JDK, and
add the “bin” (folder for binary executable commands) of Java JDK on the PATH so any user of
this Linux PC can run those commands from any terminal window. Environment variable
JAVA_HOME is needed by many Java based applications to find the Java installation on your
computer. Every time the Linux PC reboots, the definitions in file “/etc/profile” will be
executed/processed.

export JAVA HOME=/home/user/tools/jdk1.6.0_16
export PATH=$JAVA HOME/bin:$PATH

d o

System = ] & O user

.‘;j Applications Places Sat Oct 31, 10:10 AM

ol user@ubuntu: ~/tools/jdk1.6.0_16 EEE)
File Edit View Terminal Help

user@ubuntu:~$ cd ~/tools/jdkl.6.0 16 ~

user@ubuntu:~/tools/jdk1.6.8_16% echo $PATH
/home/user/bin:/home/user/bin:/usr/local/sbin:fusr/local/bin: /usr/sbin:/usr/bin
:/sbin:/bin: /usr/games

user@ubuntu:~/tools/jdkl.6.0 16% pwd

/home/user/tools/jdkl.6.0 16

user@ubuntu:~/tools/jdkl.6.0 16$ sudo gedit /etc/profile

*profile (/etc) - gedit
File Edit View Search Tools Documents Help

b tren v Bisve | @ Gume . B QG
|_j*pmﬁle 8]
‘P51='$ i -

i

umask 822
export JAVA HOME=/home/user/tools/jdkl.6.0 16
export PATH=$JAVA HOME/bin:$PATH

Plain Text ~ | Tab Width: 8 ~ | Ln 24, Col 7
(@ - & user@ubuntu: ~ftools/... |« *profile (fetc) - gedit | =1

(50 vmware

To direct input to this virual machine, press Cir+G.

Save the revised file and reboot your Linux PC.

Run “echo $PATH” to see the revised definition of environment variable PATH.
Run command “java -version” to see the version of your Java JDK.

Run command “javac” to see how to use this Java compiler.

+3 Applicati { y : - k
s Applications Places System (& A& 4| SatOct31,10:19AM (b user

user@ubuntu: ~ =[]

]

Eile Edit View Terminal Help

user@ubuntu:~% echo $PATH

/home/user/bin:/home/user/tools/jdk1.6.8_16/bin: /usr/local/sbin:/usr/local/bin:/

usr/sbin:/usr/bin:/sbin:/bin: /usr/games

user@ubuntu:~$ java -version

java version "1.6.8 16"

Java(TM) SE Runtime Environment (build 1.6.6 16-bel)

Java HotSpot(TM) Client VM (build 14.2-b®1, mixed mode, sharing)

user@ubuntu:~$ javac

Usage: javac <options> <source files>

where possible options include:
-g Generate all debugging info

[ To dirsct input to this virual machine, press Ct+G. [Elvmware:
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4.8.3 Installing JRE Plugin for Firefox

For Firefox web browser to support Java applets, we need to install Java JRE Plugin, which is already
part of Java JDK installation, for Firefox. Run the following commands in a terminal window (if your
Firefox is a different version you need to adjust folder name “firefox-3.5.4").

cd Zusr/lib/firefox-3.5.4/plugins
sudo In -s ~/tools/jdkl.6.0_16/jre/plugin/i386/ns7/libjavaplugin_oji.so

The second command creates a symbolic link, or a shortcut, from “/usr/lib/firefox-
3.5.4/plugins/libjavaplugin_oji.so” to “~/tools/jdk1.6.0_16/jre/plugin/i386/ns7/libjavaplugin_oji.so”.

4.9 Installing Apache Tomcat

Apache Tomcat, later simply called Tomcat, is an open-source web server featuring a Java servlet
container for using Java technologies, including servlets, JavaServer Pages (JSP) and JavaServer Faces
(JSF), to create HTML files upon client requests over the Internet. It lacks some general web server
features like security settings and virtual hosts. On the other hand, Apache web server has richer basic
web server functions for serving pre-authored (static) HTML files as well as using the older CGI
technologies like Perl and PHP to generate HTML files on-the-fly. For a typical enterprise web server,
Apache web server usually works at front-end serving clients at its default port 80, and if the client
request needs be processed by Java technologies, Apache would forward (delegate) the request to a
Tomcat web server behind it. By default Tomcat works normally at port 8080.

Before we can install Tomcat, we must have installed Java JDK or JRE.

4.9.1 Downloading Tomcat Installer

o Open Firefox web browser and visit http://tomcat.apache.org.

Fle Edit Yiew History Bookmarks Tools Help

- & & [\ htpynomeat spache.orgy | [3~
FoMost Visitedw (&) Getling Started 55 Latest Headlines v

™ Apache Tomcat - Welcome! ok w

Apache Tomcat i

Apache Tomcat

» Home

Apache Tomeat is an opcn source som\.are
« Taglibs d 5

implpmﬁnmtlnn of the Ja
: technologies. T he
Download Java Server Pag@s speclf]cauons are de\, aloped

\ under the Java Community |
.+ Wi ersion?
A Apache Tomcat is developed in an open and
% partic| ipa nm'\- environment and released under the
che Software License. Apache Tomcat is

apa
mtended to be a co!lahoratlon of the besr. of brwd

Done
@ | @ Apache Tomcat - Welc... [ :_‘
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e |n the left Download area, click on the latest Tomcat version. In October 2009, it should be
“Tomcat 6.x”.

? B ] @ SAUOCT3L 10:35AM () user
Apache Tomeat - Apache Tomeat 6 Downloads - Mozilla Firefox

file Edit View History Bookmarks Tools Help

@l Lt < Q [~ hitptomcat apache orgidownload-60.cgi 1 B coagie 2
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“ Apache Tomcat - Apache Tomea... 5 ¥
= Thanks Binary Disiributions s
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—_——

\ = zip (pgg, mds)
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s Windows Service [nstaller
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= Deployer:
o Zip (pap. md3)
o targz (pgp. mds) D

Source Code Distributions 2

Done
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fiwors

e In the Core section of the Binary Distributions area, click on “tar.gz” link to download the
Tomcat installer. In our case the installer is named “apache-tomcat-6.0.20.tar.gz”. The following
window will pop up.

" Applications  Places System () () | & SATOCT31 10:38AM () user

Apache Tomeat - Ap BV ES
Eille Edit \View Histo
& = c‘ * You have chosen Lo open a
| apache-tomcat-6.0.20.tar.gz =
[ Most Visited~ o) Ge which is a: Grip archive
W Apache Tomeat - Apad from: http:japache. mimor.facebook net ~
« Thanis What should Firefox do with this file? ]
Open with | Archive Manager (default) 5
© Save File
Do this automatically for files like this from now on.
@cancel | [ Jox | ]
Source Code Distributions =
= - ]
Done
@ | @ Apache Tomeat - Apac.. =R
[To dewct rua 1t vitssl mactane. press CiisG. i wrwre

e Check the “Save File” checkbox, and then click on the OK button. The installer will be saved in
“/home/user/Download”. The installer has 5.7MB.

4.9.2 Installing Tomcat

e Run*“cd ~/Downloads” and then “Is -alg” to review the downloaded Tomcat installer.

e Run “tar xvzf  apache-tomcat-6.0.20.tar.gz -C ~/tools” to install Tomcat in
“/home/user/tools/apache-tomcat-6.0.20".

e You could now run “rm apache-tomcat-6.0.20.tar.gz” to delete the downloaded Tomcat installer
on your Desktop.

e For convenience, we make a symbolic link or shortcut from user’s home folder to the Tomcat
installation folder. We run “cd ~” and “In -s ~/tools/apache-tomcat-6.0.20 tomcat” to create
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the link “tomcat” in user’s home folder. In the following screen capture we also used command
“pwd” to show the current folder’s path “/home/user”, and command “Is” to list files in two
folders “~” and “~/tomcat”.

S

-
@ Applications Places System (& @ = 41| & SatOct31,10:49 AM (Y user

user@ubuntu: ~/tomcat 0 | = I3

File Edit View Termminal Help
user@ubuntu:~/Downloadss cd ~
user@ubuntu:~$ pwd

Jhome/user

user@ubuntu:~% 1s

bin Documents examples.desktop Pictures Templates Videos
Desktop Downloads Music Public tools
user@ubuntu:~% ln -s  ~/tools/apache-tomcat-6.0.20 tomcat
user@ubuntu:~$ 1s

bin Documents examples.desktop Pictures Templates tools
Desktop Downloads Music Public tomcat Videos
user@ubuntu:~% cd tomcat

user@ubuntu:~/tomcats ls

bin lib logs RELEASE-NOTES temp work

conf LICENSE NOTICE RUNNING.txt webapps
user@ubuntu:~/tomcats

|E|E@ user@ubuntu: ~/tomcat ]

To direct input to this vitual machine, press Ctl+G

FOELTNE (§vmware

e Run “gedit ~/.bashrc” to use gedit to insert the following two lines of alias definitions at the end
of file “~/.bashrc” (strings to the right of # are comments):

alias tomcat-start="bash ~/tomcat/bin/startup.sh” # Start Tomcat
alias tomcat-stop="bash ~/tomcat/bin/shutdown.sh* # Shutdown Tomcat

File Edit View Search Tools Documents Help

B @ .0 & 9 B & &

New Open Save | Print... | Undo Redo | Cut Copy Paste | Find Replace

[5] *.bashrc @ |
# this, 1t 1t's already enabled 1n /etc/bash.bashrc and /etc/protile
# sources fetc/bash.bashrc).
if [ -f /etc/bash completion ]; then
. /etc/bash completion

fi

alias tomcat-start='bash ~/tomcat/bin/startup.sh’ # Start Tomcat
alias tomcat-stop='bash ~/tomcat/bin/shutdown.sh’ # Shutdown Tomcat

| Plain Text v | Tab Width: 8 v Ln 102, Col 57 INS

£y
| C I &
To direct input to this vitual machine, press Cti+G. ERIEECTAE  ([Evmware

g

e Run “source ~/.bashrc” or reboot the VM.

e From now on, you can run “tomcat-start” to start the Tomcat web server, and run “tomcat-stop” to
stop the Tomcat web server.

e Run “tomcat-start” to start the Tomcat web server. Launch Firefox to visit http://localhost:8080.
You will see the start page of Tomcat as shown below:
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vﬁ Applications  Places System (&4
i user@ubuntu: ~/tomcat
File Edit View Terminal Help
user@ubuntu:~/tomcats 1s A
bir lib logs RELEASE-NOTES temp work

conf LICENSE NOTICE RUNNING.txt webapps

user@ubuntu:~/tomcat$ gedit ~/.bashrc

user@ubuntu:~/tomcat$ source ~/.bashrc

user@ubuntu:~/tomcat$ tomcat-start

Using CATALINA BASE: /home/user/tomcat

Using CATALINA HOME:  /home/user/tomcat

Using CATALINA TMPDIR: /home/user/tomcat/temp B
Using JRE_HOME: /home/user/tools/jdk1.6.8_16 ‘ |
user@buntu:~/tomcats

Apache Tomcat - Mozilla Firefox [=Ja]x]
File Edit View History Bookmarks Tools Help
\’J:I ~ @j | [ | http:/focalhost:8080/ ~| |-'.]VE-:I-.-:-:=:=—_ @,

Most Visited~ [g|Getting Started |5 Latest Headlines~

Apache Tomcat ] ~

Apache H

Tomaat g The Apache Software Four
= http://www.apache|

.u | & user@ubuntu: —ftomeat | @ %ﬁégﬁgﬁ)}-ﬁia‘f - Mozil... | ié_iﬁ'

\[To diect input to this vitual maching, press Cirt+G. EOEEETNE  (Evmware

e |If you need to shut down Tomcat, run “tomcat-stop”.

4.9.3 Tomcat File Organization

Our Tomcat installation base folder is “/home/user/tools/apache-tomcat-6.0.20”. The following discussion
is relative to this folder.
o All web applications deployed on Tomcat are in their own folders under folder “webapps”.
e The script files for start/stop Tomcat are in folder “bin”.
o Tomcat configuration files are in folder “conf”. File “conf/server.xml” is the main configuration
file with which you can change the default port 8080.
o Tomcat logging files are in folder “logs”. You can read file “logs/catalina.out” to see Tomcat
startup/stop and error messages. If you print any (debugging) message in your web applications’
Java code, the message will be printed to this file. Therefore you can use Java print statements
and this file to do simple debugging of your web applications.
e Your web applications’ JSP files will be converted to Java servlet source code under folder
“work/Catalina/localhost” and organized as web application folders.

4.9.4 Changing Tomcat Default Port 8080

Suppose you need to change Tomcat’s default port 8080 to 8090. Run “gedit /home/user/tools/apache-
tomcat-6.0.20/conf/server.xml” to edit Tomcat configuration file “server.xml”. Change the following line

<Connector port="8080" protocol="HTTP/1.1"

to
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<Connector port="8090" protocol="HTTP/1.1"

Restart Tomcat and you can use Firefox web browser to visit http://localhost:8090 to verify that Tomcat
now runs at port 8090. For this tutorial make sure you change Tomcat port back to 8080 to be consistent
with our later installation guide.

4,95

Starting Tomcat at Linux Boot-Up Time

This is an optional step. If you need to start up Tomcat automatically at Linux boot up time, you need to
install it as a Linux service.

#
#
#
#

Run “cd /etc/init.d”

Run “sudo gedit tomcat” to use gedit to create a new script file “tomcat”.

Copy and paste the following contents in file “tomcat” (you may need to adjust the Java
installation base folder path or the Tomcat installation base folder path; don’t change tabs;
replacing a tab by space could invalidate the file):

Tomcat auto-start

description: Auto-starts tomcat
processname: tomcat

export JAVA HOME=/home/user/tools/jdkl1.6.0 16
case $1 in

start)

sh /home/user/tools/apache-tomcat-6.0.20/bin/startup.sh
stop)

sh /home/user/tools/apache-tomcat-6.0.20/bin/shutdown.sh
restart)”

sh /home/user/tools/apache-tomcat-6.0.20/bin/shutdown.sh

sh /home/user/tools/apache-tomcat-6.0.20/bin/startup.sh
esac o
exit O

Run “sudo chmod 755 tomcat” to make script file “tomcat” executable.
Run the following two commands to create symbolic links to script file “tomcat” in “/etc/rc1.d”
and “/etc/rc2.d”:

sudo In -s /Zetc/init.d/tomcat /etc/rcl.d/K99tomcat
sudo In -s /Zetc/init.d/tomcat /etc/rc2.d/S99tomcat

When Linux boots up, all scripts in “rc2.d” with “S” as name initial are executed to start some
services. Therefore Tomcat gets launched when Linux starts. When Linux shuts down and just
loses its network access (run level 1), all scripts in folder “rcl.d” with “K” as name initial are
executed to shut down some services. Therefore Tomcat shuts down immediately before the
Linux halts. You can learn more about Linux run level at
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http://www.networkclue.com/os/Linux/run-levels.aspx. You can learn more about Linux startup
process at http://floppix.ccai.com/rc.html.

Reboot the VM, and launch Firefox web browser to visit http://localhost:8080. You should see
that Tomcat is running.

Later, in case you don’t want Tomcat to start at boot-up time, just remove the two links
“letc/rcl.d/K99tomcat” and “/etc/rc2.d/S99tomcat”.

Installing Apache Web Server and Its CGI Plugins

4.10.1 Installing Apache 2

Apache web server is the most popular open-source web server. This subsection explains how to install it.

Run “sudo aptitude install apache2” to download and install Apache. If you see 404 error
messages, make sure you update your VM’s aptitude information by running “sudo aptitude
update” and then try this step again.

Run “sudo gedit /etc/apache2/httpd.conf” and insert the following line in it:

ServerName localhost

Run command “In -s /var/www /home/user/www” to create a symbolic link or shortcut
“/home/user/www” to “/var/www”, the document root folder for Apache. Each web site of yours
on Apache will be in a folder under “/var/www”. The Apache web server’s installation folder is
“/etc/apache2”.

user@ubuntu:~$ sudo aptitude install apache2

Reading package lists... Done

Building dependency tree

Reading state information... Done

Reading extended state information

Initializing package states... Done

The following NEW packages will be installed:
apache2 apache2-mpm-worker{a} apache2-utils{a} apache2.2-bin{a}
apache2.2-common{a} libapri{a} libaprutill{a} libaprutill-dbd-

sqglite3{a}

libaprutill-ldap{a}
0 packages upgraded, 9 newly installed, 0 to remove and O not upgraded.
Need to get 2,088kB of archives. After unpacking 6,939kB will be used.
Do you want to continue? [Y/n/?] y
user@ubuntu:~$ sudo gedit /etc/apache2/httpd.conf
user@ubuntu:~$ In -s /var/www /home/user/www
user@ubuntu:~$ Is
bin Documents examples.desktop Pictures Templates tools  www
Desktop Downloads Music Public tomcat Videos
user@ubuntu:~$ cd www
user@ubuntu:~/www$ Is
index.html
user@ubuntu:~/www$ more index.html
<html><body><h1>I1t works!</h1>
<p>This is the default web page for this server.</p>
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<p>The web server software
yet.</p>
</body></html>

is running but no content has been added,

user@ubuntu:~/www$ cd /etc/apache2
user@ubuntu:/etc/apache2$ Is

apache2.conf httpd.conf
conf.d httpd.conf~
envvars magic

user@ubuntu:/etc/apache2$

mods-available sites-available
mods-enabled
ports.conf

sites-enabled

Launch Firefox web browser and visit http://localhost. You will see a screen similar to the

following one. Firefox is rendering HTML file “/var/www/index.html”’. Apache has been installed
as a Linux service and it will automatically start at Linux boot-up time.

vﬁ Applications Places System &

File Edit View History Bookmarks Tools Help

Mozilla Firefox

@ | [@]] http:#ocalhost/

Most Visited~ [@] Getting Started
[@] http:/flocalhast/

It works!

Done

E | @ Mozilla Firefox

To direct input to this vitual machine, press Cir+G.

L

This is the default web page for this server.

The web server software is running but no content has been added, yet.

| B user@ubuntu: /etc/apa...

[& Latest Headlines v

At any time, you can restart Apache web server by running “sudo apache2ctl restart”.
Another way to restart Apache is to run “sudo /etc/init.d/apache2

restart”. For convenience, run

“gedit ~/.bashrc” and insert the following line at the end of the file:

alias apache='sudo /etc/init.d/apache2’

4.10.2 Installing PHP

Run “source ~/.bashrc”. From now on you can also use “apache restart” to restart Apache.

PHP is a CGI (Common Gateway Interface) technique for dynamically generating HTML files based on

clients’ HTTP requests. It is more powerful
commands:

user@ubuntu:~$ sudo aptitude
Done

Reading package lists...
Building dependency tree

Reading state information...

than Perl. To install PHP v5 on Apache, run the following

Run “sudo aptitude install php5 libapache2-mod-php5” to install PHP5 on your Linux system.

install php5 libapache2-mod-php5

Done
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Reading extended state information
Initializing package states... Done
The following NEW packages will be installed:
apache2-mpm-prefork{a} libapache2-mod-php5 php5 php5-common{a}
The following packages will be REMOVED:
apache2-mpm-worker{a}
0 packages upgraded, 4 newly installed, 1 to remove and O not upgraded.
Need to get 2,929kB of archives. After unpacking 6,304kB will be used.
Do you want to continue? [Y/n/?] y
user@ubuntu:~$ sudo a2enmod php5
Module php5 already enabled
user@ubuntu:~$ sudo apache2ctl restart

Run command “sudo apache2ctl restart” to restart Apache web server.
To test your PHP5 installation, run command “sudo gedit ~/wwwi/testphp.php”, and insert the
following contents into the file:

<?php phpinfo(); ?>

Save the file, and use Firefox to visit http://localhost/testphp.php. If you see a screen similar to
the following one, you have succeeded in installing PHP5 in Apache.

<\ Applications Places System @i = 4| & (O user SatOct3l, 11:55AM

phpinfo() - Mozilla Firefox

File Edit View History Bookmarks Tools Help

Q] @ g @ | [6] http:/ocalhost testphp.php
Most Visitedv |g| Getting Started [5]] Latest Headlinesv
[8] phpinfo() | oo

Linux ubuntu 2.6.31-14-generic #48-Ubuntu SMP Fri Oct 16
14:04:26 UTC 2009 i686

Oct 23 2009 16:04:18

<l
Done
'@ -| @ phpinfo() - Mozilla Fire... | B user@ubuntu: ~

To direct input to this virtusl machine, press Cii+G. EOELCEAR  [Elvmware

To find out what other PHP5 modules that you can install with “sudo aptitude install php5-
module”, run command “aptitude search php5”.

4.10.3 Installing Perl

Perl is a more primitive form of scripting language used for earlier CGI support. It is mainly used by
technicians and students to write simple test web applications. The following steps show how to set up
Perl support in Apache.
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Run “sudo aptitude install libapache2-mod-perl2” to download and install Perl for Apache.

Run “sudo mkdir ~/wwwi/cgi-bin” to create a folder “cgi-bin” under Apache document root
folder for holding Perl scripts.

Run command “sudo gedit /etc/apache2/sites-enabled/000-default” and update file “000-
default”’s contents section containing “/cgi-bin/” so it reads as below (we actually only need to
update the path of “cgi-bin” in the first two lines, and insert the 7" line below). This update tells
Apache that if a client HTTP request URL contains substring “/cgi-bin/file-name” where the
“file-name” has file name extension “.cgi” or “.pl”, Apache would run script “/var/www/cgi-
bin/file-name” to process this HTTP request.

ScriptAlias /cgi-bin/ /var/www/cgi-bin/
<Directory "/var/www/cgi-bin">
AllowOverride None
Options +ExecCGl -MultiViews +SymLinkslfOwnerMatch
Order allow,deny
Allow from all
AddHandler cgi-script cgi pl
</Directory>

Run command “sudo apache2ctl restart” to restart Apache.
To test your Perl installation, run command “sudo gedit ~/wwwi/cgi-bin/perltest.pl” to create a
new file “perltest.pl” in “/home/user/www/cgi-bin”, and insert the following contents in this file:

#1/usr/bin/perl -w
print "Content-type: text/htmI\r\n\r\n'';
print "Hello therel<br />\nJust testing .<br />\n";

for ($i=0; $i<10; $i++)
{

}

Save the file, and run “sudo chmod a+x ~/wwwi/cgi-bin/perltest.pl” to make the file executable
by all users.

Now open Firefox web browser at http://localhost/cgi-bin/perltest.pl, and you will see a screen
similar to the following one:

print $i."<br />";
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4 & (Huser SatOct 31, 12:01 PM

oﬁ Applications Places System g
Mozilla Firefox

File Edit View History Bookmarks Tools Help

’\::I v @j @ |@| http:/flocalhost/cgi-bin/peritest.pl v| |-'Iv Google @

Most Visitedv [g]Getting Started [5)]Latest Headlines~
[@) http:/flocalhost/cgi-bin/peritest.pl oh v

Hello there! g
Just testing .

Lo UE WK =O

<

Done

ol -| @ Mozilla Firefox

| B user@ubuntu: ~ 2] ﬁ‘

(Elvmware

To direct input to this virtual machine, press Ctri+G

4.10.4 Integrating Apache with Tomcat

Before working on this subsection, you must have installed Tomcat.

The following steps configure Apache and Tomcat so Apache will delegate a chosen set of web
applications for Tomcat to process. As a result the remote users can access these Tomcat web applications
without using port 8080.

Use a text editor to check whether file “~/tools/apache-tomcat-6.0.20/conf/server.xml” has a line
similar to the following one. If it has, then Tomcat is ready and we don’t need to do anything for
it (the new Tomcat releases are all ready). Otherwise insert such a line nested inside the “<Service
name="Catalina">" element. Our Tomcat installation already has a similar line “<Connector
port="8009" protocol="AJP/1.3" redirectPort="8443" />” so we don’t need to do anything here.
This line enables AJP connections from Apache (or another web server) to port 8009 of your
Tomcat server.

<Connector port="8009" enableLookups=""false' redirectPort="8443"
protocol="AJP/1.3" />

Run “sudo gedit /etc/apache2/sites-enabled/000-default” to add in file “000-default” the
following lines just before </VirtualHost> for the default Tomcat web applications that you need
delegate by Apache (for each of your Tomcat web application that you need Apache to delegate,
add a similar pair of ProxyPass and ProxyPassReverse declarations):

ProxyPass /examples/servlets ajp://localhost:8009/examples/serviets
ProxyPassReverse /examples/servlets ajp://localhost:8009/examples/serviets

ProxyPass /examples/jsp ajp://localhost:8009/examples/jsp
ProxyPassReverse /examples/jsp ajp://localhost:8009/examples/jsp
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ProxyPass /docs ajp://localhost:8009/docs
ProxyPassReverse /docs ajp://localhost:8009/docs

Run command “cd /etc/apache2/mods-available” to change working folder to the folder holding
all available Apache modules.
Run command “sudo a2enmod proxy” and “sudo a2enmod proxy_ajp” to enable Apache
modules proxy and proxy_ajp.
We need to disable file “/etc/apache2/mods-enabled/proxy.conf”. Run the following commands:

cd /etc/apache2/mods-enabled
sudo mv proxy.conf proxy.conf.disable

Restart Apache by running command “sudo apache2ctl restart” (don’t use other ways of
restarting Apache).

To test your configuration, launch Firefox to visit http://localhost:8080/examples/jsp. If the page
doesn’t show up, run “tomcat-start” to start Tomcat. Otherwise remove the port number 8080 and
observe that http://localhost/example/jsp also shows the same page, as shown below. This
confirms that Apache is delegating the user request to Tomcat.

ofj Applications Places System | &~ (user SatOct 31, 12:06 PM
JSP Examples - Mozilla Firefox = e =
File Edit View History Bookmarks Tools Help

<:I E:) v @j @ |@| http://localhost/examples/jsp/ V| |-‘]v Google @)

Most Visitedv (@] Getting Started [5)Latest Headlinesv

[@ JSP Examples E] ~

JSP 2.0 Examples
Expression Language

Basic Arithmetic ey E : P Source H

Basic Comparisons "h Execute / Source

Implicit Objects "& Execute / Source

Functions ¥p¢ Execute P Source

SimpleTag Handlers

and [SP Fragments v
Done
o -| @ JSP Examples - Mozilla... | B user@ubuntu: /etc/apa... @] |

Ewwere

To direct input to this vitual machine, press Cii+G.

Installing MySQL Database Server

MySQL community version is a popular open-source database server from Oracle. This guide shows how
to install it on our VM.

Run command “sudo aptitude install mysql-server” to download and install the current MySQL
server prepared for Linux. At the time of writing it installs MySQL 5.1.

68



69

o When asked for password for root (MySQL account root; it is different from Linux’s super user
root), enter 123456 (make sure you use this password because some of our example web
applications use it; you can change the password later after you are proficient in Linux).

o MySQL will be installed as a Linux service, and it will start automatically at system boot up time.

o Many of our example web applications will use a database named “test”. For security reason our
installer doesn’t create this “test” database for us. We now create it with MySQL’s administrator
console.

0 Run command “mysgl -u root -p123456” to login MySQL admin console with root as
user name and 123456 as password.

0 After the MySQL command prompt “mysqgl>", use command “create database test;” to
create database “test”, use command “show databases;” to view a list of available
databases, use command “use test;” to use database “test” as the current one so the
following commands apply to it, use “show tables;” to list the tables in the current
database, and use “quit;” to quit the MySQL admin console.

o If you have a file of SQL statements named, say “survey.sql”, in the current working
folder, when you are still in MySQL admin console, you can use “source survey.sgl;” to
run the SQL statements in file “survey.sgl” and apply them to the current database.

The following screen capture shows these steps’ execution (we will show “source” example when
we deploy example web applications in Tomcat).

user@ubuntu:~$ sudo aptitude install mysql-server

Reading package lists... Done

Building dependency tree

Reading state information... Done

Reading extended state information

Initializing package states... Done

The following NEW packages will be installed:
libdbd-mysgl-perl{a} libdbi-perl{a} libhtml-template-perl{a}
libnet-daemon-perl{a} libplrpc-perl{a} mysql-client-5.1{a}
mysgl-server mysgl-server-5.1{a} mysql-server-core-5.1{a}

0 packages upgraded, 9 newly installed, 0 to remove and O not

upgraded.

Need to get 20.4MB of archives. After unpacking 48.8MB will be used.

Do you want to continue? [Y/n/?] vy

Writing extended state information... Done

user@ubuntu:~$ mysql -u root -pl23456

Welcome to the MySQL monitor. Commands end with ; or \g.

Your MySQL connection id is 40

Server version: 5.1.37-1ubuntu5 (Ubuntu)

Type “help;" or "\h" for help. Type "\c" to clear the current input
statement.

Mysql> create database test;

Query OK, 1 row affected (0.03 sec)

mysql> show databases;

e +
| Database |
e +

| information_schema |
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| mysql |
| test |
e +

3 rows iIn set (0.00 sec)

mysql> use test;
Database changed
mysql> show tables;
Empty set (0.00 sec)

mysqgl> quit;
Bye
user@ubuntu:~$

4.12 Installing NetBeans and Sun’s Java EE Bundle

Before we can install NetBeans, we must have installed Java JDK.

NetBeans is a popular open-source Java IDE that can be used to develop software projects in multiple
languages. NetBeans is from Sun Microsystems, and it features a quality What-Y ou-See-What-You-Get
(WYSWYG) visual graphic user interface designer. Since NetBeans is also implemented in Java, you
must install Java JDK or JRE first.

Instead of installing the basic NetBeans IDE, we will install Sun’s Java EE (Enterprise Edition) bundle
that includes Netbeans IDE, Sun’s GlassFish application server, and example projects and documentation
all integrated into a single package. Sun’s GlassFish application server includes both a web server and an
application server, and it will allow us to learn the advanced Java EE technologies based on Enterprise
JavaBeans (EJBs).

4.12.1 Installing Java EE Bundle

e Launch Firefox web browser and visit http://java.sun.com.
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Applications Places System e - 4| & user SatOct31, 1:25PM

Developer Resources for Java Technology - Mozilla Firefox
File Edit View History Bookmarks Tools Help

@ L < ] ﬁ [ B | nttp:/java.sun.com/ 5 v [Mv]coogle &
Most Visited™v [| Getting Started |5 Latest Headlinesv
B Developer Resources for Java T... L:EJ v
envionments. TSR » Young Developers [+
» Educators
= See All Articles | = Newsletters and Tips | = Videos and Podcasts I
—

Developer Spotiight » Java SE

» Java EE 5 SDK
@ m NetBeans IDE 6.8 Bela Available » Java ME

IDE6.8 The first IDE to affer support for the entire Java EE 6 spec! Highlights include » NetBeans IDE
improved support for PHP, Project Kenai, Maven, G/G++ and more. » My: )
» Download N ;Ve%b alc 5
» Seg

{5 vmware:
e Click on the “Java EE 5 SDK” link in the “Popular Downloads” pane.

{gApplications Places System ¥ e 4l & Guser Sa

r Java Platform, Enterprise Edition (Java EE) Downloads: GlassFish and Java EE 5 - Mozilla Firefox = =
File Edit View History Bookmarks Iools Help

@ ~ e { % ] @ @‘ http:/fjava.sun.comfjavaee/downloads/index.jsp?userOsindex=1& = ~ Elv ‘ Google S{|
Most Visitedv |o] Getting Started [5)]Latest Headlines v
™ Java Platform, Enterprise Editio... | ar v
— - Web Services Learning &
Platfogn | Linux v Path

- Online Training (Free)

] Choose aLanguage | English |~] - Gertification

Support

GlassFish GlassFish GlassFish/App GlassFish Sun Java Syst
Components GlassFish + MySQL - Sun Java System
Java EE JavaEE +JDK  pigtform +JDK'  Java EE + Tools Application Server
Support
Licenses View License View License View License View License View License S Ty
- Forums

T
L] . .

GlassFish* . .
s Getting Started
soL .
My - 8un GlassFish Enterprise
—— . . . . Server Quick Start Guide
- Introduction to the Java
BluePrints . . . o EE 5 Platiorm
- Java Application Platform
U * * * * SDK: Qverview
Documentation . - - . - Java EE 5 SDK Feature
Summary
Java SE (JDK)* L L - GlassFish Overview
- The Aguarium
Open ESB . . - GlassFish Screencasts
- GlassFish White Papers
Access Manager L4 .
Portlet Container* ° * Related Resources.
WSRP* U = Sun Resources
- 8un GlassFish Portfolio
Portal Pack* b
NetBeans IDE* . Popular Downloads (Free)

-Java EE SDK +]

- GlassFish

Fres, 140MB Fres, 100MB  Fres, {70MB  Fres 210MB  Fres, 200M3 - Sun GlassFish Enterprise |~
e B
Done

@] (@ java Piatfom, Enterpri..| [ ] Jes}

To direct input to this vitual machine, press Cirt+G. S vmware

e Choose “Linux” for Platform. Click on the Download button at the bottom of the right-most
column: GlassFish Java EE + Tools (200MB)
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Access Manager

Portlet Container*

[_I Do this automatically for files like this from now on.

Applications Places System 4 & (Ouser Sa 1PM
Java Platform, Enterprise E n (Java EE) Downloads: GlassFish and Java EE 5 - Mozilla Firefox [=J=]=]
File Edit View History Bookmarks Tools Help
@ v e [ ] a @‘ http:/jjava.sun.comjjavaee/downloads/index jsp?userOsindex=18 v | [#+|Google f&‘
Most Visited v Getting Started [5)]Latest Headlines v
¥ Java Platform, Enterprise Editio... ‘ o ~
T - WeD Services Learning ~
Platform | Linux v Path
- Online Training (Free)
Choose a Language | English ~| - Certification
GlassFish/App Support
GlassFish GlassFish GlassFish ~5un Java System
Col t GlassFish L
el Ehi e Java EE JavaEE+JDK  piatform + JDKT  Java EE + Tools Application Server
Licenses View License View License View License View License View License i gﬁism or Assistance
- Forums
- Java EE Feedback
GlassFish® r Opening java-tools-bundle-update7-linux.sh x Getting Started
MysaL You have chosen to open - Sun GlassFish Enterprise
Samples EI . O T " 7-linux ch Server Quick Start Guide
o e - Introduction to the Java
BluePrints. which is a: SH file EE 5 Platform
) from: http://cds-esd.sun.com LR 0 R A
e Piif SDK: Overview
Documentation What should Firefox do with this file? -Java EE 5 SDK Feature
Summary
- - 3 - GlassFish Overview
Java SE (JDK) e
) Open with | Browse... - The Aquarium
Open ESB 0|Save File - GlassFish Screencasts

- GlassFish White Papers

Related Resources

WSRP* ‘Sun Resources
Cancel - Sun GlassFish Portfolio
Portal Pack* ‘ o ‘ &
MetBeans IDE* [ Popular Downloads (Free)
-Java EE SDKWGTDL
Download Download Download Download Download :EE?:;TT[? @gd.ba?:i
Free, 140MB Free, 100MB Free, 170MB Free, 210MB Free, 200MB Sun GassFish Enerprise | [
a P I
Done
m!\ | @ Java Platform, Enterpri... E

|[To direct inpu to this vittual machine, press Cii<G

e Check the “Save File” checkbox, and click on the OK button to start downloading the

installer to “~/Downloads”.
e Start a terminal window, and run “cd ~/Downloads” to change working folder.

Run command “chmod +x java-tools-bundle-update7-linux.sh” to make the installer

executable.

EEELETNE

fElvmware:

e Use command “./java-tools-bundle-update7-linux.sh” to run the installer.
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«{% Applications Places System (@@ -§77 ¢ & (yuser SatOct3l, L:49PM
(o] user@ubuntu: ~/Downloads

File Edit View Terminal Help

user@ubuntu:~/Downloads$ chmod +x java-tools-bundle-update7-linux.sh
user@ubuntu:~/Downloads$ 1s

java-tools-bundle-update?-linux.sh

user@ubuntu:~/Downloads$ ./java-tools-bundle-update7-linux.sh
Configuring the installer...

Searching for JVM on the system...

java EE 5 Tools Bundle Installer

Welcome to the Java Platform, Enterprise Edition 5
Tools Bundle Update 7 Installer

The installer will install the Java Platferm, Enterprise Edition 5 SDK and
MNetBeans IDE.

Customize... Installation Size: 471.3 MB

user@ubuntu: ~/Down... Java EE 5 Tools Bundle...
EEELETE

Click on the Next button.

-ﬁApplications Places System & o z{ﬁ 41 & (Ouser SatOct31, 1:51PM

Java EE 5 Tools Bundle Installer

License Agreement

: =
Please read the following license agreement carefully. Java

Java Platform, Enterprise Edition 5 Tools Bundle Update 7

Please review the complete list of open-source licenses governing
software included in this software. They can be found in the
THIRDPARTYREADME txt file. Please review the list of libraries and
licenses provided for use and redistribution by other parties. These
libraries are redistributable subject to the conditions in the
DISTRIBUTION txt file.

This license file contains three (3) distinct licenses.

Unless specified below, the use of NetBeans IDE 6.7.1, and components
from the GlassFish runtime are governed by the terms of either the GNU
General Public License Version 2 with Classpath Exception ("GPLv2 with
Classpath Exception") or the Common Development and Distribution
License ("CDDL"). The Product also contains components from Opan|DK,
which are governed exclusively by the terms of the GPLv2 with Classpath
Exception.

Il accept the terms in the license agresment

|< Eack| [Eext >J | Cancel‘
2] e

[El vmware’

@| B user@ubuntu: ~/Down... |
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o Check “l accept ..” and click on the Next button.

& Applications Places System ¥ a ﬂ 41 & Ouser SatOct31, 1:54 PM
f Java EE 5 Tools Bundle Installer
&5 NetBeans IDE 6.7.1 Installation g,
oUn Choose the installation folder and JDK™. Jave

Install the NetBeans IDE to!

|fhcmefuser}‘toolsbnetbeans-s.7.1 ‘ |B[owse.”

DK™ for the NetBeans IDE:

I’home}userﬁtoo\sﬂdkl.6.0_16 || ~ ‘ |Br9wse.u

|< gack| lﬂext >‘ |Cance\‘

|E| -| B user@ubuntu: —/Down... || Java EE 5 Tools Bundle... | E-G
Ta direct input to this virtusl machine, press Cti<G. EOELCTNE (5 vmware

e Use “/home/user/tools/netbeans-6.7.1” as the NetBeans IDE installation folder, and click on
the Next button.

l!@.i’qppli::ativ:ms Places System @ ﬁ} ¢ & (user SatOct31, 1:59 PM

Java EE 5 Tools Bundle Installer

Sun GlassFish Enterprise Server v2.1 Installation _ﬁ)
@Sun : ; : =
s Choose the installation folder and server properties. Java

Install Sun GlassFish Enterprise Server v2.1 to:

|fhomefuaer}tools}SUNWappseNer | |B[cwse.”

DK™ for application server:

Phome}userﬁtoo\sﬂdkl‘6.0_16 ||L| |Br9wse.u

Admin Username: ‘admin |

Admin Password: ""*”WH‘ | (default: adminadmin)

Retype Password: ‘mamm |

HITP Port: 8081
HTTRS Port; glsl
Admin Port: 4848

‘< Eack| \Eext>‘ ‘Cam:e\l
@[ & user@ubuntu: ~/Down... |[|%] java EE 5 Tools Bundle... | E=HBGE
To direct inpuit to this vitual machine, press Cil<G. FOELETNE  (Evmware
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o Install Sun GlassFish server v2.1 in “/home/user/tools/SUNWappserver”, accept and take a
note of the default admin username “admin”, password “adminadmin”, HTTP Port 8081 (The
default is 8080. Since we have Tomcat running, GlassFish now uses port 8081. You need to
change the port setting for some example web applications.), HTTPS port 8181, and Admin
Port 4848. Then click on the Next button.

o.ﬁ Applications Places System
Java EE 5 Tools Bundle Installer

Sun GlassFish Enterprise Server v2.1 Installation K

Choose the installation folder and server properties. Java

Install Sun GlassFish Enterprise Server v2.1 to:

|fhomefuser}‘tools,’SUNWappserver iB[owse..“

DK™ for application server:

I v ‘ Ergwse..‘}

Phomejuser}tools,qdkl.6.0_16

Admin Username: |adr‘mn |

Admin Password: |°'°'°‘°‘°'°'°'°'°'°" | (default: adminadmin)

Retype Password: |"°'°‘°‘°'°'°'°'°'°" |

HTTP Port: |z081

HTTPS Port: [s181 |

Admin Port: 4848 |

i < Eack‘ |Eext >| icance\ i

= user@_uﬁ;ﬁfin:,jﬁown..._” || Java EE 5 Tools Bundle... |

To direct input to this vitual machine, press Cid+G. Q@H@'&i

e Click on the Install button to complete the installation. The installer will add a “NetBeans
IDE 6.7.1” shortcut on the Desktop.

e After the installation wizard comes to the end, you may delete the installer by running
command “rm java-tools-bundle-update7-linux.sh” in “~/Downloads”.

e Run “sudo gedit /etc/profile” to update the PATH definition as below (all on the same line;
no line breaks) to add “/home/user/tools/fSUNWappserver/javadb/bin”,
“/home/user/tools/SUNWappserver/lib/ant/bin” and
“/home/user/tools/SUNWappserver/javadb/bin” to PATH.

PATH=$JAVA_HOME/bin:$PATH:/home/user/tools/SUNWappserver/javadb/bin
PATH=$PATH: /home/user/tools/SUNWappserver/lib/ant/bin
PATH=$PATH:/home/user/tools/SUNWappserver/bin

export PATH
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<3 Applications Places System @ 3 4| & user SatOct3l, 2:09PM
user@ubuntu: ~/Downloads EmEE)
File Edit View Terminal Help

user@ubuntu:~/Downloadss chmod +x java-tools-bundle-update7-linux.sh
user@ubuntu:~/Downloadss 1s

user@ubuntu:~/Downloadss ./java-tools-bundle-update?-linux.sh
Configuring the installer...

Searching for JVM on the system...

Extracting installation data...

Running the installer wizard...

user@ubuntu:~/Downloadss rm java-tools-bundle-update7-linux.sh
ser@ubuntu:~fﬂuwnluads$ sudo gedit /etc/profile

*profile (/etc) - gedit

File Edit View Search Tools Documents Help

| o |gOpen v isave ) < Undo r_| Q, q
|| *profile 3.

SIS =1l
it

f
T
fi

umask 822
export JAVA_HOME=/home/user/tools/jdk1.6.8 16
PATH=$JAVA_HOME/bin:SPATH: /home/user/tools/SUNWappserver/javadb/bin

PATH=$PATH: /home/user/tools/SUNWappserver/lib/ant/bin
PATH=$PATH: /home/user/tools/SUNWappserver/bin
export PATH

= [ Plain Text v | Tab Width: 8+ Ln 23. Col 10
| || & user@ubuntu: ~/Down... |+ *profile (fetc) - gedit

[Tn direct input to this vitual machine, press Cir+G.

Run command “gedit ~/.bashrc” to define an alias (nickname) for NetBeans and define a new
variable DERBY_HOME (Sun database), as shown below:

export DERBY_HOME=~/tools/SUNWappserver/javadb
alias netbeans="~/tools/netbeans-6.7.1/bin/netbeansé&"”

Reboot the Linux PC.

Now you can run command “netbeans” to launch NetBeans IDE. You can also use menu item
“Applications|Programming|NetBeans IDE 6.7.1” to launch NetBeans IDE (you will see this
option after you have restarted your VM). As the third option you can also double-click on
the “NetBeans IDE 6.7.1” shortcut on Desktop to launch NetBeans IDE.

4.12.2 Developing a Test Java Program

If you have not launched NetBeans IDE yet, start it by executing command “netbeans” in a
terminal window.

Click on menu item “File|New Project ...” to launch the “New Project” window. Make sure
Categories selection chooses “Java”, and Projects selection chooses “Java Application”, as
shown below.
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-@u Applications Places System (& =#if & 4 Ouser SatOct3l, 2:29PM
- NetBeans IDE 6.7.1
Fil={is New Project

F f Steps Choose Project

‘St

1. Choose Project Cateqories: Projects:

2 B2 ropictin
@ Java Web &
& Java EE
E Maven
O Groovy
MNetBeans Modules

b @ samples

Java Desktop Application

& |ava Class Library

& Java Project with Existing Sources
i Java Free-Form Project

Description:

Creates a new Java SE application in & standard IDE project. You can
also generate a main class in the project. Standard projects use an
IDE-generated Ant build script to build, run, and debug your project.

] >

= Eack EIITISh. ‘ Cancel | ‘ Help |

@ | Neteans DEGTL |

EFEELTNE  Svmware

e Click on the Next button and see the “New Java Application” window. Type “Test” in the
“Project Name” text field, as shown below. Make sure that the checkboxes for “Create Main
Class” and “Set as Main Project” are checked.

-fi1 & 4| Guser SatOct31, 2:32PM

New Java Application

Steps Name and Location

1. Choose Project

) Project Name: | Test
2. Name and Location -

Project Location: Ijharne,'userfNetBeanstjects

Project Foldar: I,‘homefuser,fNetBeanstjects,lTest

|_| Use Dedicated Folder for Storing Libraries

Libraries Folder; |

Different users and projects can share the
same compilation libraries (ses Help for
details).

Create Main Class |test.Main

Set as Main Project

‘< Eack| Next =

@/ | Q NetBeans IDE671 |

QGHEQF |@vmwore'

e Click on the Finish button, and you will see a screen similar to the following one:
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B} Main java
P @@ Test Packages
P B Lbraries
P @ Test Libraries

Al X

2

MNawvigator

{Members Wiew

= & Main
@ main(string[] args)

ﬁApplicaﬁons Places System »

Test - NetBeans IDE 6.7.1
File Edit View Navigate Source Refactor Run Debug Profle Team Tools Window Help

TP B @ (R[] F O P OB B[R
.. 4% Filas
vp&TesEtF

~ & Source Packages
< [ test

| Services | start Page * | [ Main java %
HEE SR | |

[« {=]{=]

o R-8- AP o Ga|0 0
T, .
public class Main { =

-3 o 41| (Huser SatOct31, 2:34PM
O|x

* @param args the command Tine arguments i

public static void main(String[] args) {
" T0D0 de application logic here

1
|~
b e > .
Tasks ¥ %
O [” Description ||W”_H Location
8 W|TOD0 code application logic here |Mai‘.. ‘18 |‘..estlsrc‘rt

|

| ToDO: Lin all cpened projects

File Edit View Navigate Source Refactor Run Debug  Profile Team Iools window ﬂglp_
PP R D @ [(dfakcofe-v] F Y D Ey B
| Services .!.Start Page’; & Main.java * x| |

@I vmware

Test - NetBeans IDE 6.7.1

B-8- Q%58 8%
pL‘J}.;ﬂ'iC class Main {

* @param args the caommand 1ins argument

public static void main(String[] args) {
Systen.out.println("He11a");

i

L ———

” File ||_|| Location

[mai... [18]...estisremt

[_H Description
W|TODO code application logic here

TODO: 1 in all opened projects

[ )
-@ Applications Places System »
P.. x% Files
~ @ Test
~ ‘& Source Packages _
- [ test L
B Main.java
P 3 Test Packages I
P @ Libraries T
P @ Test Libraries
main - Navigator A x
IMembers View | VI
= & Main
W main(string[] args)
— e 4 Tasks
O
=
To direct input to this vitual machine, press Cirl+G.
[ ]

popup menu, as show below:

(B vmware

In the left-upper project pane, right-click on file “Main.java” and choose “Run File” on the
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Test - NetBeans IDE 6.7.1 = ==

File Edit View wamh,g profile  Team Tools wWwindow Help
Qpen
E W ? % D ' @' Q1 search (C
—— cut Ctrl+x = —
P.. xRl Copy ctri+c x| RN
- @ Test - ey
Paste Ctrl4v
v @ SourcePacky s R Ot S R - S T
< B test ompile File A
b R Test PackagearET Ctrl+Shift+F5
P @ Libraries Brofleki the command Tine arguments
P @ Test Librarie Al
Test File Ctrl+F6 id nam(Strmg[] args) {
rintin{"Hello");
Add
main - Navigator Delete Delete il
Members View Save As Template... L
v & Main Find Usages Alt+F7 B
|y main(String[ Hibsctor , =5
Beaninfo Editor... ” File H || Location
on logic here Mai... |18 |...est/src
File Members ctrl+F12 - | | ‘ L
File Hierarchy Alt+F12
rojects
Local History »
[EI@ 18|37 |INs
Tools »
L Test-NetBE|  properties

Evmware

FCEETNE

e The program will be saved to hard disk, compiled into a bytecode file, and executed. The
execution output is displayed under the “Output” tab, as shown below:

ﬁAppllcatmns Places System B - i & 4| user SatOct31, 2:40 PM

Test - NetBeans IDE 6.7.1 [=R|(E3

File
FEES D @ Getonr Y § B D B @[ s
P.. -cnxéFiIes | Services !.startPagex-I@Mam.Java x| (4> EHE

v & Test

v @ Source Packages . B-B- 958 &% GE
v [ test [L |~ |m
B Mainjava public class Main {
b @ Test Packages
b @ Libraries
b @ Test Libraries

Edit View MNavigate Source Refactor Run Debug Profle Team Tools Window Help

* @param args the command 1ine arguments

public static void mam(Str"mg[] args) {
System.out.printin( 'Hello");

main - Navigator <l X =

Members View ‘ v ‘ I

= £ Main < I e >

(b main{String[] args)

Output - Test (run) ¥ x| Tasks

B | run:
Hello
B |BUILD SUCCESSFUL (total time: 1 second)

]

[EIf8| 18|37 |INs

| &) | ) Test- NetBeans IDE6....

(Elvmware

o Click on menu item “File|Close Project” to close this project, and use “File|Exit” to shut
down NetBeans IDE.
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e Your NetBeans projects are saved under “/home/user/NetBeansProjects”.

4.12.3 Starting/Stopping GlasshFish Application Server and Derby Database Server

e To start GlassFish application server, run “asadmin start-domain --verbose domainl”. The
terminal window should seem hang and not usable when the server is running. It is normal.
The server error/debug messages and printout from the server applications will be printed in
this terminal window. Don’t shut down this window; instead minimize it. Otherwise the
server would shutdown. You can use the web browser to visit http://localhost:8081 to check
whether GlassFish is running.

o To stop GlassFish application server, run “asadmin stop-domain domainl” from another
terminal window.

e To start Derby database server, run “asadmin start-database”

e To stop Derby database server, run “asadmin stop-database”.

If you use NetBeans IDE to develop web applications, these two servers will start and stop automatically
as needed.

For convenience, let us define some aliases for starting and stopping GlassFish and Derby servers.
e Run “gedit ~/.bashrc” to add the following lines at the end of file “~/.bashrc”:
alias glassfish-start="asadmin start-domain --verbose domainl*
alias glassfish-stop="asadmin stop-domain domainl*

alias derby-start="asadmin start-database*”
alias derby-stop="asadmin stop-database*®

Run “source ~/.bashrc” or reboot your Linux PC.
e From now on you can run “glassfish-start” to launch GlassFish application server, run “glassfish-
stop” to stop it; run “derby-start” to launch Derby database server, and run “derby-stop” to stop it.

4.12.4 Adding Tomcat Server to NetBeans
To use NetBeans to develop web applications on our Tomcat web server, we need to add the Tomcat to
NetBeans.

e Launch NetBeans by running “netbeans”.
e Click on menu item “Tools|Servers” to launch the “Servers” window.
e Check the “Enable HTTP Monitor” checkbox for GlassFish.
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=it & ¢ user SatOct31, 2:53PM

Servers

Server Name: ‘ GlassFish v2.1

et ‘ GlassFish v2.x

Connection ‘ Classes Sources  Javadoc  Options

Location: [localhost:4848
Username: [admin
Password: [ ereretotototetotet:

Domains folder: [/homefuseritools/SUNWanpserver/domains
Domain Name: [domainl
Enable HTTP Monitor

Use IDE Proxy Settings

Add Server..‘| ‘Eemove Server

<[

NetBeans IDE 6.7.1

(B vmware

e Click on the “Add Server” button to launch the “Add Server Instance” window. Choose
“Tomcat 6.0” in the “Choose Server” pane.

=y

-7if & 4| (user SatOct3l, 2:53PM

(7]
) NetBeans IDE 6.7.1 =T

ﬁApplicaﬁuns Places System

Servers

Server Name: ‘ GlassFish v2.1

Server Type: ‘ GlassFish v2.x

Connection ‘ Classes Sources Javadoc | Dptiuns!

Location: [localhost 48438

Username: [admin

Password: [orctorricice

Domains folder: [fhome/userftools/SUNWapDserver/domains

Domain Name: \ domainl

Enable HTTP Monitor

Use IDE Proxy Settings

Add Ser\rer..‘| |Bemove Server

FeELTE @Imw::re‘

e Click on the Next button.
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- = wl| Wed Oct 7, 2211 AM | user[§]

Applications Places System (@[] @

Steps Installation and Login Details

1. Choose Server
2. Installation and
Login Details

Specify the Server Location (Catalina Home) and login details

Server Location: |:mefuser}toolsfapache-tomcat-&.0.20| |E[owse

[[] Use Private Configuration Folder (Catalina Base)

Catalina Base

m
=
T

Enter the credentials of an existing user in the "manager” role i

user
I

d
@ Treate user if it does not exist

Username:

Password:

-

<

[<]]

1

|< Eack| | Next = | Finish | | Cancel | | Help |

I
LG

& [ Q NetBeansDE671 |

To direct input to this virtual machine, press Ctl+G.

FeELEF e are

Use Browse to enter “/home/user/tools/apache-tomcat-6.0.20” for Catalina Home (Tomcat

installation base folder), “user” for Username, and “123456” for Password, check the “Create

user if it does not exist” checkbox, and click on the Finish button.

5 e

wﬁApplications Places System iﬁ & 4| O user SatOct31, 2:58PM

= ENES
x Ip_

7

NetBeans IDE 6.7.1
Servers

Servers;

Senvers
& GlassFishv2.1

Server Name: ‘Tomcat 6.0

Server Type: ‘Tomcat 6.0

g

Connection ‘ Startup  Platform | Deployment Classes Sources

Catalina Home: [jhomefuserftoolsjapache-tomcat-ﬁ.0.20

—

Catalina Base: |j‘humefuserftoolsj‘apache-tomcat-ﬁ.0.20

Credentials of an existing user in the "manager" role

Server Port: 8080 < =

Shutdown Port: 8003 ”

> & |Enable HTTP Monitor

~

~
Heb |
O J&

[Ellvmware'

4—

@ -| {J NetBeans IDE 6.7.1
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e Check the checkbox for “Enable HTTP Monitor” in the “Servers” window, and click on the
Close button to complete the adding server operation.
o Now you are ready to use NetBeans IDE to develop web applications on our Tomcat server as
well as on GlassFish application server.

4.13 Installing Eclipse

Before we can install Eclipse, we must have installed Java JDK.

Eclipse is another IDE (Integrated Development Environment) for developing software projects, mainly
for Java and Java-based web applications. Since Eclipse is implemented in Java itself, Java JRE or JDK
must be installed before this step.

4.13.1 Downloading Eclipse Installer

e Launch Firefox web browser and visit http://eclipse.org/downloads. Under the Eclipse Packages
tab, in the section for “Eclipse IDE for Java EE Developers (189MB)”, click on the link of 32bit
after “Linux” to download the installer.

() user Sat Oct 31, 3:00 PM

FE N 4

-q‘} Applications Places System (&
Eclipse Downloads - Mozilla Firefox

File Edit View History Bookmarks Ipols Help
<:I v @ & @ | | http:/reclipse.org/downloads/ o v| [~ ]coogle @,

Most Visited~ [g| Getting Started [5]Latest Headlines~

& Eclipse Downloads | ]

| <

Visit other Eclipse S

v, .
¥ ecClipse ' : :
*+* Shimmit sburg Genmany = é

‘L =

Home Downloads Users Members Committers Resources Projects About Us

Eclipse Downloads You will need ¢
Eclipse (Java §
provided unde,
Foundation £

Eclipse Packages Projects specified.
Galileo Packages (based on Eclipse 3.5 SR1) - Compare Packages Looking fo
Eclipse IDE for Java EE Developers (188 MB) Windows -
| Tools for Java developers creating Java EE and Web applications, including a Java Mac Carbon 32bit
IDE, tools for Java EE, JPA, |SF, Mylyn and others. More... Mac Cocoa 32bit
| JEE| Downloads: 597,038 64bit

Linux 32bit 64bit

Eclipse IDE for Java Developers (92 MB) Windows -
L Fa Tha accontial tanle far s s davalanar_includina o 1saea INE_ S CVE clinnk  YAL Mor Carbhan 220t
= ] >
Done
|@| | @ Eclipse Downloads - M... | Bl

o e e e e FCELCINE 5vmware

e Click on the big green download arrow on the next screen capture to start downloading the
installer to your folder Downloads.
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Lo : ; H
Applications Places System ﬂ} & 41 (user SatOct31, 3:02PM

Eclipse downloads - mirror selection - Mozilla Firefox

File Edit View History Bookmarks Tools Help

<:Z| SN < X | Q | B | http:/www.eclipse.org/downloads/download.php? V| | Google @,
Most Visitedv || Getting Started [5]Latest Headlinesv
E= Eclipse downloads - mirror sele... | ] v

Visit other Eclipse S

+ seclipse ) We?
"'Summ?t _ " & @‘

Home Downloads Users Members Committers Resources Projects About Us Custon|

e Eclipse downloads - mirror selection

All downloads are provided under the terms and conditions of the Eclipse

™ Bk Topents Foundation Software User Agreement unless otherwise specified. Fmt:
Download eclipse-jee-galileo-SR1-linux-gtk.tar.gz from:
More Packages [United States] ibiblio (http)
i @ BitTorrent is available for this file. Fﬂkl
Su port the ...or pick a mirror site below. = K
E.‘-?_.!PS!?.-‘.. | = B

| ¥

http:waw.edipse.orgfdownloads{download.php?ﬁle:!technologyfepwdownloadmlea se,!giilileo,fSleeclipse—jee. =
- @ Eclipse downloads - m.... O] ]
FCEETNE [ vmware

o Check the “Save File” checkbox, and click on the OK button to save the installer to your folder
Downloads.

-@o Applications Places System (& e “3if & 4| (Huser SatOct31, 3:04 PM
(o] Eclipse downloads - mirror selection - Mozilla Firefox [DEES
File Edit View History Bookmarks Tools Help

@ v e‘ X ] @ ‘. | http:/fwww.eclipse.org/downloads/download.php?  v| [#+|Google ﬂ';|

fi Most Visitedv  [@) Getting Started |5 Latest Headlines v

l- Eclipse downloads - mirror sele... | & v

.
« seclipse

= Sommit

Visit ofher Eclipse S

Opening eclipse-jee-galileo-SR1-linux-gtk.tar.gz

Home Downloads Users Members

You have chosen to open

] eclipse-jee-galileo-SR1-li gtk.tar.gz
Eclipse d which is a: Gzip archive
from: http://mirrors.ibiblio.org

Downloads Home >
All downloads arg

T Foundation Sof|

By project What should Firefox do with this file?
By topic Download eclipg =
Soirceenda ) Open with | Archive Manager (default) N
More Packages [Unitq OESB?-E"E |
g @ siy "I Do this automatically for files like this from now on.
Support the ...or pick a mirrol

Eclipse

Qo

Done
\EH @ Edlipse downloads - m... |
Ta direct input to this vitual machine, press Ctr+G.

&l vmware'
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4.13.2

4.13.3

Installing Eclipse

Launch a terminal window, and run “cd  ~/Downloads” to open a terminal window in
“~/Downloads”.

Run command “tar xvzf eclipse-jee-galileo-SR1-linux-gtk.tar.gz -C ~/tools” to unzip the
installer contents in “~/tools”. The Eclipse installation folder is “/home/user/tools/eclipse”.

You could delete the installer by running command “rm eclipse-jee-galileo-SR1-linux-gtk.tar.gz”
in “~/Downloads”.

Run command “gedit ~/.bashrc” to insert the following line at the end of file “~/.bashrc” to
define an alias “eclipse” for launching Eclipse.

alias eclipse='home/user/tools/eclipse/eclipse&'

() user Sat Oct 31, 3:15 PM

i g ]|

°;j Applications Places System

*.bashrc (~) - gedit
File Edit View Search Tools Documents Help

Y T $k - 2
L g [aOpen v [Eisave | i) | G§Undo oo Q &%

Y *.bashrc % |
B L AL T TJ’H’S‘I’I:’(:WI];I‘T.ETMI""]"‘M‘!’"‘j‘ﬂvpﬂ_‘_‘\j g puUsIA, e '"A' 1l
. /etc/bash _completion

lalias tomcat-start='bash ~/tomcat/bin/startup.sh’ # Start Tomcat

alias tomcat-stop='bash ~/tomcat/bin/shutdown.sh’ # Shutdown Tomcat

alias apache='sudo /etc/init.d/apache2’

'export DERBY HOME=~/tools/SUNWappserver/javadb

lalias netbeans='~/tools/netbeans-6.7.1/bin/netbeans&’

|alias glassfish-start='asadmin start-domain --verbose domainl'

alias glassfish-stop='asadmin stop-domain domainl’

lalias derby-start='asadmin start-database’ |l
lalias derby-stop='asadmin stop-database’ LJ‘
lalias eclipse:'fhomefuserftoolsfecl@psefeclipse@: B -

Plain Text ¥ | Tab Width: 8 v | Ln 98, Col 8
|El | B user@ubuntu: ~/Down... | « *.bashrc (~) - gedit |

To direct input to this vitual machine, press Cird=G.

Run command “source ~/.bashrc” to process the definitions in “~/.bashrc”.
To run Eclipse, just run command “eclipse”.

Developing a Sample Java Program

When you run Eclipse the first time, use “/home/user/EclipseWorkspace” as the default project
workspace, and check the checkbox for “Use this as the default and do not ask again”.
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A

<[ Applications Places System " - #if o 44 huser SatOct31, 3:17 PM
o) user@ubuntu: ~/Downloads [=E]x]

Workspace Launcher

Select a workspace ia
Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session. ar|

Workspace: |/home/user/EclipseWorkspace

\Use this as the default and do not ask again

E -| @ user@ubuntu: ~/Down... | E Eclipse

FEELINE Evmware

When creating a Java project, first choose “File|New|Other”, then choose “Java Project” to
switch to Java Perspective and add “Java Project” to the New Project menu.

<% Applications Places system @@ -§if & ¢| (user SatOct3l, 3:21PM

Java EE - Eclipse = | [E] 3
Edit Navigate Search Project Run ﬂin]

JPA Project

Enterprise Application Project
Dynamic Web Project

EJB Project

Close Ctri+W Connector Project

Close All Shift+Ctr+W Application Client Project
Static Web Project

Project...

New Shift+Alt+N >
Open File...

Save Ctri+s
Save As

Save All Shift+Ctri+5 Servlet

Revert Session Bean (EJB 3.x)
Message-Driven Bean (EJB 3.x)
Entity

Web Service

Move
Rename... F2
Refresh F5

Conyert Line Delimiters To > Eplder

File

Print Ctri+P
Example...

Wil WoriGpace >

FOELTNE (Eivmware
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Select a wizard

Create a Java project

Wizards:
Pl |Ey:-e filter text

|
I

I
|

® Class 5
I € Interface D =
e
4 Java Project from Existing Ant Buildfile
4 Plug-in Project
P (= General
P (= Connection Profiles

|-<> @ < Back | Next > || Cancel | Finish

|E| -| B user@ubuntu: ~ | @ Java EE - Eclipse J
lTo:ﬁectmﬂoHsﬁhsalmad&)e‘mwiﬁ.

FOELTNE ([Evmware

e Click on the Next button to get the following view, and enter “Test” in “Project Name” text
field. Let the “JRE” and “Project layout” panes keep their default values.

Create a Java Project

Create a Java project in the workspace or in an external location.

Project name: |Te5t

Contents
© Create new project in workspace

(| Create project from existing source

Directory: I,-’home.fuser.fEchpseWorkspaceﬁest Browse..

Cancel | ‘ Finish |

FCELTNE & wwore

o Click the Finish button to create the “Test” Java project. You will then see the following
screen:
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]

<% Applications Places System (& e - ¥ & & (Huser SatOct3l, 3:26PM
o [o New Java Project [x]

Open Associated Perspective?

This kind of project is associated with the Java perspective.

This perspective is designed to support Java development. It offers a Package
Explorer, a Type Hierarchy, and Java-specific navigation actions.

Do you want to open this perspective now?

Remember my decision

‘ < Back || Next > | | Cancel ‘ | Finish

| @ Java EE - Eclipse

FOELTNE  (5vmware

o Check the “Remember my decision” checkbox, and click on the Yes button. From now on
you have “Java Project” on your “File|New” menu.
e Click on “File|]New|Class” menu item to create a new Java class source file.

r

=31t & ¢/ user SatOct3l, 4:35PM
— [ A7) [ x

Edit Navigate Search Project BRun Wins Linin
Java Project
j 1) L) »
New e ey Project.. Hlava 2 Jav

Open File... Package

cl
Close All Shift+Ctri+W Interface

Enum

Sav Feee .
EsaNE Ciri+5 Annotation

Save As. Source Folder
Shift+Ctri+5 Java Working Set
Folder
File outline is not
o — | untitled Text File L‘:E{
JUnit Test Case
Task

Refresh

Convert Line Delimiters To

Print EXampic

Other...

FOELTNE v

o In the following “New Java Class” window, enter “Welcome” as the class name. Check the
“public static void main” checkbox to create the “main” method in the class.
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N
-&Applications Places System " ¥ & 4 Guser SatOct31, 4:39PM

New Java Class

Java Class
/1, The use of the default package is discouraged. @

Source folder: |Te5U5rc || Browse... |

S et

[ Enclosing type: | | Browse...

Name: | Welcome |

Modifiers: © public ) default private protected
| abstract [ final static

Superclass: |iava.|ang.0bject || Browse... |

Interfaces: Add...

‘Which method stubs would you like to create?

|public static void main(String[] args)|

[ Constructors from superclass
Inherited abstract methods

Do you want to add comments? (Configure templates and default value here)
|| Generate comments

-| B user@ubuntu: ~ |@ Java - Eclipse
To direct input to this virtual machine, press Cirl<G. FOELINE &lvmware

e Click on the Finish button and you will have the following view:
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-@Applications Places System " -3} & ¢ user SatOct31, 4:41PM

Java - Test/src/Welcome.java - Eclipse
File Edit Source Refactor Navigate Search Project Bun Window Help

v g s 0ra 8@ e @ o 5 [@ava
[2ld« B @ |8 &~
B Pax - fsHi| =

[I] Welcome.java 3% SO0(ET 7 ‘\\:' ml

B & - =4
= public class Welcome { | |
v @ est v %v | %
- @ src 0
* @param args [Find _ ['» &l )
tlf =
public static void main(String[] args) { =5z ou % .

// TODO Auto-generated method stubl |

L

[Z: Problems S:;\\_ @ Javadoc} [ Declaration} T Tm
- N 0 i_tems
‘IT’ ) "~ Writable Smart Insert J
@) | & user@ubuntu: ~ || @ Java - Testisrc/welcom... | B

To direct input to this vitual machine, press Cil+G

Elel=ho N

(Bl vmware

e In the body of method “main”, replace the TODO comment with Java statement
“System.out.printin(*Hello!”);” as shown below.

ﬁApplications Places System (& -¥if o 4| (huser SatOct3l, 4:43PM

Java - Test/src/Welcome.java - Eclipse
File Edit Source Refactor Navigate Search Project Run Window Help

jer e[+ 0 |&we |®c o I
rp < E [T ‘.@\“{}lvt::.q:.u
e g\@:_ 2 felcomeiava 33 “ol@m x\ =0

[ = = =) it
== public class welcome { | |
- 2 Test v Ty | %
‘(*4
= sSrc
e * @param args [Find __ |» All )

#! r
public static void main(String[] args) { o7 Ou i :\E =

System.out.println("Hello!");

P =k JRE System Libr: | e
} N B
e = — -
[ Problems m\\__ @ ]avadocw [ Declaratjonw T
0 items
Writable Smart Insert J
| & Java - Test/srciwelcom.. | ]

To direct input to this vitual machine, press Ciil=G

eyl L T

[ vmware

e Click on menu item “Run|Run As|Java Application” to compile and run the project.
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ﬁApplications Places System (& 0 -¥if & 4| (Huser SatOct3l, 4:44PM

Java - Test/src/Welcome.java - Eclipse
File Edit Source Refactor Mavigate Search Project ﬂindow Help

Jﬁ"EJJ*“D“q‘“J@E‘)@“Je&. Run Cctri+F11
f@ B [1 ‘%}iv filv *a v Debug F11

i Pa S(E-\fg Hi | = O || p) *Welcomejava 52 . Run History >

Lrnonsener  snrceatex | S )
2 Java Application Shift+Alt+X ) [ Run Configurations...

f:"e Debug History

aram args

H pr g Debug As

public static void Debug Configurations...
System.out.pri

Toggle Breakpoint Shift+Ctri+B
Toggle Line Breakpoint
Toggle Method Breakpoint
= = Toggle Watchpoint
[2 Problems 3 . @ Javadoc [ Skip All Breakpoints

0 items Remove All Breakpoints

}

Add Java Exception Breakpoint...

PhHERL Smart b Add Class Load Breakpoint...

|| &3 Java - Test/srcwel

e Eclipse now asks you to confirm to save and launch the project. Check both of the two
checkboxes as shown below:

% i e

ﬁ Applications Places System =3} & 4 (Huser SatOct3l, 4:46 PM
q Save and Launch x [(=IE]x]
File Edit Source Refactdg p
Select resources to save:
< ] v O~ J »
J o & J ¥ 0 ® [J] Welcome.java = g ]a‘;@J
| ® B o |
i . = = = E o, [ = E
/g Pa 52~ % Hi 0 BT 2 =0
B % -
~ 23 Test Ov Bev | %
~RE.5IC Select All | ‘ Deselect All | Find y Al ) /

P 7 Always save resources before launching i E:ou/z@;— :='__
-

@ ‘ Cancel | [ OK “

P = JRE System Libr:

[ Problems 23\\_ @ javad:x:} [ Declarationw

| .
‘ ¢ Writable Smart Insert J Launching Welcome: (2%)
(@] - [ user@ubuntu: ~ | @} Java - Testysrc/welcom... |
To direct input to this virual machine, press Cirl+G. FEEICINE Sivmware

e Click on the OK button, and Eclipse save the modified source file, compile it and run it. The
execution output is under the “Console” tab, as shown below:
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[7] -3 & 4 Ouser satoct3l,

<3 Applications Places System {&

4:50 PM
Java - Test/src/Welcome.java - Eclipse B
File Edit Source Refactor Navigate Search Project Run Window Help
| £~ |4+ 0@ |8 W o | ™5 o =ACTT I
| # | s e
£ Pa 23\1: Hi | = 3| 5 Welcome java 23\\ SO|ETa EZE‘*"-_\‘:' g
== = -
=2 = public class Welcome {
- [ Test O~ e | %
= JE*
e * @param args e,
< @ (default pack y E=ou 2 N\ FO
+ | Welcome.j & public static void main(String[] args) { —
D =4 JRE System Libr . System.out.println("Hello!"};
z
< o

2 Pmblems[@ Javadoc[@ Declaration| = Console 2 =)
<terminated> Welcome [Java Applicatio

Hello!|

E| | B user@ubuntu: ~ E Java - Test/src/Welcom... !
To direct input to this vitual machine, press Ciri+G. EOELTNE (©vmwore

e You can use “File|Close” to close the current project, and “File|EXit” to shut down the Eclipse
IDE.

4.13.4 Adding Tomcat Server to Eclipse

e Run “eclipse” to launch Eclipse IDE
e Choose “File|New|Other...”, and then choose Server in the New window, as shown below:

=& 4 (user SatOct31, 4:56PM
|- 1B [x]|
File Edit select a wizard p—
J Eiv Define a new server [ ] »
I « Wizards:
s . =a]
18 Pa 229 [type filter text | T
S
= P = Plug-in Development i ¥
I = Remote System Explorer | xR
'~ = Server =
==
b (= SQL Development ]
-
b & Tasks
b (= User Assistance e
b & web |
P = Web Services o =0
o
== @ <Back [ Net> |[ cancel Firish —

(@ | @ user@ubuntu: ~ % Java - Eclipse 1 [#]
To direct input to this virtual machine, press Cirl+G. FCELTNE Svmware 7
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e Click on the Next button, and choose “Tomcat v6.0 Server” as shown below.

= & 4| )user SatOct3l, 4:59PM

New Server

Edit pefine a New Server

J v Choose the type of server to create ] ?

| Server's host name: |M |
Download additional server adapters -

= Select the server type:

|type filter text | ae

TUNTTCUL VX JoTver
it 2 -

i Tomcat v5.0 Server =R

B Tomcat v5.5 Server | =

]

~ & Basic ie is not
B HTTP Preview

H HTTP Server =0
Publishes and runs J2EE and Java EE Web projects and server configurations to a local
Tomcat server.

Server name: Tomcat v6.0 Server at localhost

| < Back Finish

@) - | B user@ubuntu: ~ | 5 Java - Eclipse
EOELTNE  Evmware

e Click on the Next button, enter “/home/user/tools/apache-tomcat-6.0.20" (you can browse for
it) in the “Tomcat installation directory” text filed, and choose “jdk1.6_16" for JRE.
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S b P o T e S e
'ﬁ Applications  Places  System ‘Wired network connection 'Auto eth0' active)|

2 New Server uml
Eile Edit yomcat server
J i Specify the installation directory é _J »
J Name:
LR |Apache Tomcat v6.0 ‘ . e
=] Tomcat installation directory: i
|,l'home,,'user,ftools!apache—tomcatfﬁ.ajD } | Browse... | |
apache-tomcat-6.0.14 | Download and Install... | =
JRE: =
[idk1.6.0_16 ~ | installedREs... | i
he is not
=8
r—
0
@ | < Back ” Next > | ‘ Cancel | [ Finish ]
E| - B user@ubuntu: ~ |E Java - Eclipse

To direct input to this vittual machine, press Ctit:G EEELTNE  (ivmware

e Click on the Finish button to complete the addition of our Tomcat in Eclipse. You can right-
click on the Tomcat server item under the “Servers” tab and use the popup menu to control
the start and stop of the Tomcat web server for testing web applications inside Eclipse (you
may not be able to use the Tomcat outside of Eclipse). If Tomcat is running outside of Eclipse,
you need to run “tomcat-stop” to stop it before you can start Tomcat in Eclipse.

-ﬁApplications Places System

New 3 [ Oct 31, 5:08 PM
Open F3
File Edit Navigate Search Project Run Window Help Show In Shift+Alk+W >
Jr‘j“ J%’#“ 0~ Q- ]g # G- ‘ (e W= Copy cul+C §'Java 4
J o (e Paste Ctri+V
= i Delete Delete -
[% Pac 32 \‘Tg Hie} = (ml Rename F2 TESkL\i: =
B & 7 Restart in Debug e
~ 1= Servers Restart v Bnv | %
» &= Tomcat v6.0 Serve Restart in Profile
nd | » All Y
&1 Test Stop p———
Publish ouxr  ~H
Clean... =
Add and Remove... outline is not
Monitoring > ailable.
Clean Tomcat Work Directory..

[£: Problems | @ Javadoc [, DeclamtionlE Co| - - =8
§ Tomcat v6.0 Server at localhost [Started, Sopeiics Alt+Enter

) >
J R f 1items selected J

E| -| B user@ubuntu: ~ | E Java - Eclipse | & [user@ubuntu: ~] L1
To direct input to this virtual machine, press Cii<G. FOELTYE Svwmware 7
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4.13.5 Adding GlassFish Server to Eclipse

GlassFish application server is installed when we install the Java EE bundle including NetBeans as
described in the last section. Make sure you have installed the Java EE bundle by now so GlassFish is

already installed.

e Run “eclipse” to launch Eclipse IDE
e Click on menu item “Help|Install New Software...”

o s
0\:‘:5. Applications Places System = ¢|: @ user SatOct31, 5:25PM ||
Java - Eclipse i

File Edit Navigate Search Project Run Window
- s-0a |6 |®@a

Welcome

(2) Help Contents
; o —— a7 search
[2 Pac = '\\F Hler‘ g8 Dynamic Help
=% | | Key Assist... shift+Ctri+L
~ = Servers Tips and Tricks...
4 Report Bug or Enhancement...

&= Tomcat v6.0 Server aj
| = Tomcat v6.0 server o e

3 Test
Check for Updates
Install New Software...

About Eclipse

[ Problems % @ javadoc| [ Declaration]

0 items

Description

=] user@ubuntu: ~

EPEETNE G vmware

e The following Install window will pop up.
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<% Applications Places System @ %3 =" i} (© user SatOct31, 5:26PM [
o a [x]
Fili available Software i l
I 7 Select a site or enter the location of a site. \D‘-* »
™ Work with:e e or select a site - Add... Fer
+] pe
Find more software by working with the 'Available Software Sites' preferences. |-
= |type filter text ‘
l Name | Version Al
8
-
Details
“ e
Show only the latest versions of available software [] Hide items that are already installed =
Group items by category What is already installed? =
Contact all update sites during install to find required software [ |
ng req
Kil 2
J 1 ® < Back Next > | Cancel | Finish |
u

(| user@ubuntu: ~ @ Java - Eclipse Ii- ﬁ

To direct input to this vitual machine, press Cirl+G ol=holnm &

e Click on the “Add...” button, then in the pop up “Add Site” window, enter “Ajax” for Name,
and https://ajax.dev.java.net/eclipse for Location, as shown below.

[ —

=" (| (= user SatOct31, 5:28PM [
sifis Install [
L“ Available Software l
J | Sselecta site or enter the location of a site. \9“"

E Work with: |type or select a site LI Add... |
' e sg H .""‘ Il“l

fiware by working with
Add site

* [ [

<[ o

type filter tg

-
l Name: |Ajax Local...
Name
[ (@ The| Location: Ihttps:,i,fajax.dev.java.netieclipsd Archive...

| «]a |

@ Cancel | oK I

Details——| —|
=1

Show only the latest versions of available software [] Hide items that are already installed

Group items by category What is already installed?

Contact all update sites during install to find required software

| [a]

BI?) < Back Next > | Cancel | Finish
J u

@ Java - Eclipse

= user@ubuntu: ~

FEEETNE (S wmware

To direct input te this vitual machine, press Cir+G.

e Click on the OK button. Wait for a few minutes until “Glassfish Java EE” is listed under
“Name”, as shown below.
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r
a&”é Applications Places System @ =" () (® user SatOct3l, 5:30PM [ |
- : E3)
Fil§ available Software i |
| | Check the items that you wish to install. \D‘-‘ »
'ﬂ_ Work with: |https://ajax.dev.java.net/eclipse LI Add... E
Find more software by working with the 'Available Software Sites' preferences. | < |
- | |type filter text |
l Name Version Al
= [<] 000 Glassfish Java EE 5 and Java EE 6 support E
[¥] % GlassFish Java EE 5, Java EE 6 = |
b [J o jMaki Core Ajax -
b0 iMaki lava FE Sunnort i
Details
Provides develooment and ublishing tools for GlassFish lava =) ?
Show only the latest versions of available software [] Hide items that are already installed |
Group items by category What is already installed? —
Contact all update sites during install to find required software |
(ETH ]
J - @ < Back | Next > I Cancel | Finish |
0
| user@ubuntu: ~ i# Java - Edlipse |:- ﬁ
To direct input to this vitual machine, press Cirl<G. FOELTTNE (©vmware

Check for “Glassfish Java EE 5 and Java EE 6” and click on the Next button.

r
a&”é Applications Places System @ =" () (® user SatOct3l, 5:31PM [ |
- : E3)
Eil¢ install Details |
| 0| Review the items to be installed. \D‘-‘ »
-t=— Name |Version | Id E
g+ GlassFish Java EE 5, Java EE 6 1.0.38 com.sun.enterprise.jst.server.sunappsrv.feature.feature| | |
<
==
B A
a
Size: Unknown =)
Delt:ilc 1
|
J_, @ < Back Cancel | Finish | _
]
| user@ubuntu: ~ i# Java - Edlipse |:- ﬁ
To direct input to this vitual machin, press Cirl+G. FOELCINE & are

Click on the

Next button.
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qf:s Applications Places System @ =" ¢|: (v user SatOct3l, 5:32PM ||
- ]
Eil{ Review Licenses i [
I 1 Licenses must be reviewed before the software can be installed. This includes licenses for a‘* »
software required to complete the install.
| Items with licenses: License text: [
1 | [ name ETon COMMON DEVELOPMENT AND DISTRIBUTION -
LICENSE (CDDL) Version 1.0 =
3 GlassFish Java EE 5, Java EE 6 1.0.38 1. Definitions.
< 1| @ Mylyn Bridge: Eclipse IDE 3.3.0.v2009101 }hlt "Con:ributor“ means each individual or entity
at creates or —|
l - Mylyn Bridge: Java Development 3.3.0.v2009101! contributes to the creation of Modifications. A
- Mylyn Bridge: Team Support 3.3.0.v2009101¢ | 1.2. "Contributor Version" means the combinatior |
i ) the Original m}
Kt Mylyn Connector: Bugzilla 3.3.0.v2009101} software, prior Modifications used by a Contributc =
(§* Mylyn Task List (Required) 3.3.0.v2009101 (if any), and the |
B Modifications made by that particular Contributor
L% Mylyn Task-Focused Interface (Recomm 3.3.0.v2009101! 1.3. "Covered Software” means (a) the Original
G Mylyn wikiText 1.2.0.v20091017 Software, or (b)
Modifications, or (c) the combination of files f—
containing Original ]
Software with files containing Modifications, in ez |
@ | accept the terms of the license agreements: |
&l i | O 1 do not accept the terms of the license agree |
(KT8 mj
J - @ < Back Next > | Cancel | Finish I
0
] user@ubuntu: ~ 1@} Java - Eclipse -- ﬁ
o direct input to this vitusl machine, press CirG FOELTYE Elmware

e Check the “I accept ...” checkbox, and click on the Finish button to start downloading and
installation of the GlassFish adapter for Eclipse.

7
bt L I It
<% Applications Places System @ =" (| (® user SatOct3l, 5:33PM [
Java - Eclipse EE)
File Edit Navigate Search Project Run Window Help |
a0 a |2ee |G 7 |85 e o & [fava »
s meml___x PR
The user operation is waiting for background work to complete. =
- 1= Server w | X =
— KRR
ETest Fetching org.eclipse.mylyn.team_feature ...eam_feature_3.3.0.v20091015-0500-e3x.jar 52 =9
‘|
[ Always run in background s ek
 Install (Blocked: The user operation ...ing for background work to complete.)
[ —————— ~
Fetching org.eclipse.mylyn.team.cvs....3.0.v20091015-0500-e3x.jar.pack.gz B ¥ =0
Tl Cancel | << Details | Run in gackgmundl 0
J njé [ e ¢
=i user@ubuntu: ~ @} Java - Eclipse Java - Eclipse IE- ﬁ
FRELINE Gvmware

e When receiving security warning, click on the OK button.
o When requested, restart Eclipse for the changes to take effect.
e Choose “File|New|Other...”, and then choose Server in the New window, as shown below:
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File Edit
|05 &

o&:gApplications Places System & i

Select a wizard =

Define a new server

=" (| (© user SatOct31, 5:38PM [

2 Pac 53 |

b = Servery
1 Test

Wizards:

‘type filter text

P juva Cinee inprates
b (= Javascript

> = ]PA

b = Plug-in Development

b (= Remote System Explorer
b = sailfin

~ & Server

b (= SQL Development

= &

v oy a
=

2N =
e~

g is not

¥ ¥ =0

® < Back I Next > | Cancel Finish

e (e T

e Click on the Next button.

flvmware:

[ - e
ok 3 »
<% Applications Places System @iE) =" | (@ user SatOct31, 5:39PM ||
o New Server Bl —ox)|
File Edit I pefine a New Server
J - i Choose the type of server to create = i
& Pac 1 52 ]
Server's host name: Im —
P— Download additional server adapters
b & Servers Select the server type: | v E
i Test |type filter text J ALY A
= GlassFish =
- assFis| e
e . % . =0
¢ GlassFish vl Java EE5 ~
v
P : = is not
GlassFish v2.1 Java EE 5: Reference implementation and Production ready. "
: [ =]
Server name: GlassFish v2.1 Java EE 5 at localhost
]
J 0 ® < Back Next > Cancel | FEinish |
= user@ubuntu: ~ & Java - Eclipse |.|- ﬁ
To direct input o this vitual machine, press Cii+G, EELIAE  (Evwmware

e Choose “GlassFish v2.1 Java EE 5”, and then click on the Next button. In the “New Server”
window, choose “jdk1.6_16" for JRE, and browse for “/home/user/tools/SUNWappserver” as
value for “Application Server Directory”.
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q}‘:s Applications Places System @ iuﬂl () user SatOct 31, 5:41PM [ |
ew Serve [=I[=]=]
File Edit 1| New GlassFish v2.1 Java EE 5 Runtime
J - & Define a new GlassFish v2.1 Java EE 5 runtime ba &
£ Pac 5 | N =0
You can use Installed |RE preferences to create a new JRE |
S { jdk1.6.0_16
b = Servery ‘ x 8
ErTest Application Server Directory: |mumEIuser!t00I5fSUNV\fappserver
IR
]
N
S
W~
g is not
g v =0
£
J 0 ® < Back Next > Cancel | Finish |
= user@ubuntu: ~ @ Java - Eclipse I.I- ﬁ
To direct input o this virtual machine, press Ci+G. FEELTNE (S are

e Click on the Next button.

[
S n !
af:% Applications Places System @ =" () (@ user SatOct31, 5:42PM [ |
(5} New Server = | EEES
File Edit ! new GlassFish v2.1 Java EE 5 Server
I Fr [ g Create anew GlassFishv2.1 Java EE 5 server E »
1% Pac 12 | PR &
Domain Name: |domainl e
b & servery Domain Directory: |,ﬂmme,iuser,'tools,ISUNWEppserver,'dDmains Browse... ‘ % O
g Test Administrator Id: |admin J FAL YA
Administrator Password: |adminadmin 3 =
R~ TH
5
W
e is not
@ v =0
|
I e @) < Back | Next > | Cancel | Finish |
i user@ubuntu: ~ & Java - Eclipse E-
To direct input o this vitual machine, press Cir+G. FOELTYE Givmware
[

o Accept the default values, and click on the Finish button. Now you can use the popup menu
of the GlassFish v2.1 application server under the Server tab to start/stop the GlassFish

application server.
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.4 Applications _Places _system @G =" (} (© user SatOct31, 5:46PM | |

Java - Eclipse

File Edit Na New >
- Open F3
e = Cen 7 »
[T @& showm shit+aisw b T BT 5 |#lava
[g Pac 2 H = copy ctri+C = 0O|[E TaskL 2~ = 0O
= & Paste Cirl+V =
® Delete Delete .
4 S - e i
= Servers e = g =[x B
1 Test n
S A
T & outlin 2 . = O]
& Siop L
£ Publish An outline is not
Clean... available.
fi; Add and Remove...
Monitoring (3
£ GlassFish Enterprise Server »
Properties

J i £g 1items selected

am] user@ubuntu: ~

To retum to your computer, press Cirl+Alt.

(Bl vmware

Congratulations and you have completed the installation and set up of Eclipse with the capacity to
develop both Java projects and Java EE web applications.

As an optional step, you can add Eclipse to the Ubuntu’s “Applications|Programming” menu. To do so,
click on Ubuntu menu item “System|Preferences|Main Menu”:

% Ubuntul0

{gApplications Places ESHEGEH 3 @

3 Preferences
¢ Administration

er SatOct 31, 5:50PM ||

ﬁ Appearance
6 Assistive Technologies

@ Help and Support
‘€ About GNOME
“1Z% About Ubuntu

Bluetooth

d;h Default Printer
Display

@ IBus Preferences
=5, Keyboard

5 keyboard Shortcuts

& Main Menu
@ maChange which applicatiggs are sh

% Network Connections

Q Network Proxy
B Paimos pevices

&, Power Management
Q Preferred Applications
Remote Desktop
Screensaver

c sound

E Startup Applications
(21 windows

FOEETAE (@vmware

Now you see
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Menus: Itel

o(i.ef Applications Places System 3 :@

Main Menu

ms:

=" o (©)user SatOct31, 5:51PM [

kd g Applications i Showlltem

|  New Menu

i_ Accessories
G‘) Debian
[ Education

b ﬂ, Games
% craphics
@ internet
[ office

i
= Other

-l Programming
@ Science

m Sound & Video

i} system Tools

6 Universal Access

= 2 system -

[I{Help

) netBeans IDE6.7.1
O " Python (v2.6)

= New Item

New Separator

4 Move Up
<+ Move Down
%Emperﬁes

£ Delete "

T L

Gt

=) | = Main Menu

To direct input to this vitual machine, press Ciri+G.

|~

v(_':‘_..AppIic ions Places System

Menus: Itel

ms:

[ollvmware” 7

- g Applications

Show | Item

| " New Menu |

{ Accessories

B
<l Progri [I{ Help

Command

Comment: |

) NetBeans IDE6.7.1
O ﬁ Python (v2.6)

Create Launcher

:  Application

Name: |E(Iipse

s |,l'hume,!user,ftnnls,!edipse,’eclipse

ETDWSE

3¢ cancel <Jok

Hhy sound & video
ii‘:} System Tools
6 Universal Access

= é‘ System

[ Help

fdRevert | 3 Close

=| | # Main Menu

To direct input to this virtual machine, press Ciri+G.

| & Create Launcher

E &

(Bl vmware:

EeEE TN

Fill in Name “Eclipse” and Command “/home/user/tools/eclipse/eclipse”. Click on the OK button. Shut
down the “Main Menu” window. Mission accomplished. Now you can use menu item
“Applications|Programming|Eclipse” to launch Eclipse.
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4.14 Installing Java Tutorials

Before we can use the Java tutorials, we must have installed Java JDK.
4.14.1 Downloading Sun Java Tutorials
This section shows how to download three Sun’s Java tutorials: Java tutorial for basic client-side Java

programming, First Cup Tutorial for Java EE for a brief taste of Java EE (Enterprise Edition), and Java
EE Tutorial for Java EE server technologies.

4.14.1.1 Downloading Java Tutorial

e Use a web browser to visit http://java.sun.com

[

ei:ﬁ Applications Places System & ‘@ Sat Oct 31, 5:58PM ||

Developer Resources for Java Technology - Mozilla Firefox
File Edit View History Bookmarks Tools Help

Qﬂ @ ¥ @ @ Fm|http:j,‘]ava.sun.com,f M I?_]V|Goog|\e @

Most Visitedv [g] Getting Started [5]Latest Headlines~

[ Developer Resources for Java T... | P >
-

Firefox Upgrade Requires Java SE 6u10 or Later Technologles:
Due for release in November 20098, the Firefox 3.6 browser requires you to run Java i) sE
SE version 6 Update 10 or later. Otherwise, Java-based web applications will not . Ja"'a o
work with Firefox 3.6. ¥ .13: e
» Learn mare Ry
» Detect what version | am running B \;V;S ;
» Upgrade my Java SE = S:e AIFMCBS

Paypal PayPal X Innovate 2009 Resources:

i 771 i) oin hundreds of passionate developers as the possiblities of innovation are » Code Samples & Apps
Covsticar Cosmrsace «explored in over 35 interactive, technical sessions, and Code and Build Labs at » APIs
PayPal's first dedicated developer conference, November 3-4, 2009, A -
» DocWeb I

» Tutorials d—— | |

» Videos
From the Blogosphere » Timezone Updates

» Student Developers

blog » Developer Training
blog Vote Until Nov. 2 for JCP e Commitiee s » Bug Database
It's time to vote for new Executive Committee (EC) members for both Standard » Java Bluepfin!
Edition/Enterprise Edition and Micro Edition. » Solaris G/C+siFortran
t Ee-e-df)aci}
Compilers
P L=l
| I

Daone

™| | @ Developer Resources f...

To direct input to this vitual machine, press Cir+G.

e Inthe Resources area, click on the Tutorials link.
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q":ﬁ Applications Places System

Java Developer Tutorials and Online Training - Mozilla Firefox
File Edit View History Bookmarks Tools Help

@«» - g

@ E\ http:/fjava.sun.com/developer/onlineTraining/index.jsp

- Iﬁ'muugle @

Most Visited~ [g]|Getting Started [ Latest Headlines~

[ Java Developer Tutorials and O... | b

\A Java SE Platform

Java Tutorlals

View complete working examples, instruction,
and code samples for developing to the Java
SE 6 plaiform.

Resources

Java ME Platform and Mobility

Wireless Development Tutorial: Part 1, Part 2
Learn {o wrile a simple application, write and
deploy a servlet, and hook up a MIDlet with the
serviet.

Essentials of the Java Prog
Language: A Hands-On Guide, Part 1, Part 2
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e Click on the “Java Tutorials” link under “Java SE Platform”.
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To direct input to this vitual machine, press Cir+G
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e Click on the “Sun Download Center” link in the Tutorial Resources area.
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Java SE Tutorial 2009-09-23 - Mozilla Firefox
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Instructions: Select the files you want, then click the "Download Selected with Sun Download
Manager" (SDM) button below to automatically install and use SDM (learn more). Alternately, click
directly on file names to download with your browser. (Use of SDM is recommended but not
required.)
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e Click on the “tutorial-2009_09_23.zip” link to download the file. Save the file to your folder
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4.14.1.2 Downloading Java EE Tutorial

e Now go back for three web pages to see the Resources area again.
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File Edit View History Bookmarks Tools Help
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JavaFX
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GlassFish and Java EE Screencasts and fundamentals of the JavaFX platform.
Videos
Watch screencasts and videos that
demonstrate Java EE technologies and the
features of the GlassFish applicalion server. Hevalopor Took
NetBeans IDE Documentation and Tutorlals [+]
Learn how to create applications using the Feedback
NetBeans IDE.
=
4 [+
Done
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To direct input to this vitual machine, press Cirt+G. EOELTNE (Evmware

e Click on the “Java EE Tutorial and Resources” link.
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Done
| Java EE Tutorials - Moz... @ Downloads --
To direct inpuit to this virtual machine, press Cirl<G. FeELINE Givmware

e Click on the “The Java EE 5 Tutorial (online)” link.
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Pages
10 JavaServer

)| | @ - The Java EE 5 Tutorial... @ Downloads E-ﬁ
To direct input to this virtual machine, press Cirl+G. FOELTAE Evmware

e Click on the “Download” link under the tutorial title.
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Eile Edit View History Bookmarks Tools Help
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-

The Java EE 5 Tutorial 1.0 Update 5§ @) NetBeans Simple, intuitive ID

Instructions: Select the files you want, then click the "Download Selected with Sun Download
Manager” (SDM) button below to automatically install and use SDM (learn more). Alternately, click

Getting Started?
directly on file names to download with your browser. (Use of SDM is recommended but not ing &
required.) » New to Java Center
R ired Fil » New to Solaris Center
\ — o » Sun Studio
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» FAQs
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| | @ Download Java EE5 Tu... @ Downloads B @
To direct input to this vitual machine, press Cti+G. FOELTE & vmwore

o Click on the “javaee-5-doc-tutorial-1.0_05.zip” link to download it to your folder Downloads.

4.14.1.3 Downloading Your First Cup for Java EE Tutorial

o Now go back for two pages to http://java.sun.com/javaee/reference/tutorials/.
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e Click on the “Your First Cup: An Introduction to the Java EE Platform (download)” link.

4 Ubunky
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o Check the “l agree to ...” checkbox, and then click on the Continue button.
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To direct input to this vitual machine, press Cir+G.
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e Click on the “firstcup-2_1.zip” link and save the file to your folder Downloads.



©Copyright 2009 Prof. Lixin Tao
4.14.1.4 Unzipping and Deploying Java Tutorials

In a file browser, right-click on each of the three downloaded zip files and use menu item
“Extract Here” to generate folders “tutorial”,

“~/Downloads”.

Run the following commands to move the three new tutorial folders to “~/JavaTutorials”.

cd

mkdir
mv Downloads/tutorial

[

A ubu
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File Edit
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up
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&3 user
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L File System

= Network

(! Floppy Drive

i@ Trash
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[E5 Music

(& Pictures

(& Videos

"firstcup-2_1.zip" selected (828.6 K

View Go Bookmarks Iabs Help

=

Reload Home

S, 100% &,

=

(£ Open with "Archive Manager"
Open with "Archive Mounter"
Open with Other Application...

o CUt

FE copy
Make Link
Rename...

& Move to Trash

< Send To...

L— Extract Here
Encrypt...
Sign

| Properties

“firstcup”,

and

“javaeetutorial5”

& Tue Aug 18, 10:36 PM &) | user [§)

Curﬁuter

Icon View

-

zip

|- | @ user@Ubuntu: ~/Desk... |[ = Desktop=File Browser |

\[To direct inpui ta this vitual machine, press Cirt+G:

JavaTutorials

litorial-2009_05_27.

v

JavaTutorials/JavaTutorial
mv Downloads/firstcup JavaTutorials/firstcup

[ vmware

mv Downloads/javaeetutorial5 JavaTutorials/javaeetutorial5

4.14.2 Setting Up Java Tutorials

in

To set up the Java EE tutorials, you need to install GlassFish application server first, which is part of our
installation of the Java EE bundle for NetBeans and GlassFish.

4.14.2.1 Setting up Java Tutorial

Java

tutorial

does not

need

setting  up.

Use

a

“/home/user/JavaTutorials/JavaTutorial/index.html” to read the tutorial.
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4.14.2.2 Setting Up First Cup for Java EE Tutorial

Run *“gedit /home/user/JavaTutorials/firstcup/example/bp-project/build.properties.sample”
and set the values of the following variables as below (Note: Don’t include space characters
at the end of the variable values):

javaee.home=/home/user/tools/SUNWappserver
firstcup.tutorial.home=/home/user/JavaTutorials/firstcup
javaee.server.port=8081

AS_ADMIN_PASSWORD=adminadmin # uncomment this line

Run “gedit /home/user/JavaTutorials/firstcup/example/bp-project/admin-password.txt” and
make its contents to contain only the following line:

AS_ADMIN_PASSWORD=adminadmin

Before we can use the First Cup for Java EE Tutorial, we must have installed Java EE 5 JDK which is
part of our earlier NetBeans installation.

4.14.2.3 Setting Up Java EE 5 Tutorial

Before we can use the Java EE 5 Tutorial, we must have installed Java EE 5 JDK which is part of our
earlier NetBeans installation.

Run “gedit /home/user/JavaTutorials/javaeetutorial5/examples/bp-
project/build.properties.sample” and set the values of the following variables as below (Note:
Don’t include space characters at the end of the variable values):

javaee.home=/home/user/tools/SUNWappserver
javaee.tutorial.home=/home/user/JavaTutorials/javaeetutorial5
javaee.server.port=8081

AS_ADMIN_PASSWORD=adminadmin # uncomment this line

Run “cd /home/user/JavaTutorials/javaeetutorial5/examples/bp-project” to change working
folder. Run “cp  build.properties.sample  build.properties” to make a copy of file
“build.properties.sample” and name the copy “build.properties”.

Run “gedit /home/user/JavaTutorials/javaeetutorial5/examples/common/admin-password.txt”
and make its contents to contain only the following line:

AS_ADMIN_PASSWORD=adminadmin

4.14.2.4 Populating Books in Database for Java EE Bookstores

Several bookstore web applications of the Java EE Tutorial share the same Derby database tables for
book information. To populate the database tables,
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e Run “cd /home/user/JavaTutorials/javaeetutorial5/examples/web/books” to change the working
folder.
o Run “ant create-tables” to populate the books database tables.

4.14.2.5 Defining Java EE Bookstores’ Data Source

Several bookstore web applications of the Java EE Tutorial use the logical INDI name “jdbc/BookDB” to
access their Derby database tables. Here we define JNDI name “jdbc/BookDB”.

e Run “asadmin start-domain --verbose domainl”, or “glassfish-start”, to launch GlassFish
application server.

e Use Firefox web browser to visit http://localhost:4848 to access GlassFish admin console. Enter
“admin” for User Name, and “adminadmin” for Password.

r

S b0 Miwiare Playir & File: v M+ Helpo v L) e

«% Applications Places System {&) ="} (© user SatOct31, 6:31PM [
Login - Mozilla Firefox

File Edit View History Bookmarks Tools Help

@ 5 v s @ @ |@‘http:,l,’ln(alhost:4848/login.jsf

Most Visited~ [o| Getting Started [5|Latest Headlines~

Sun GlassFish™Enterprise Server v2.1
Administration Console

User Name: |admin

Password: |esesesssse

[Login ]

I

Copyright © 2008 Sun Microsystems, Inc. All rights reserved. Sun Microsystems, Inc. has intellectual property rights

im] user@ubuntu: ~ @ Login - Mozilla Firefox

it i 1 e Vi i e O FIOELTNE  Gvmware

e Click on the Login button.
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o Applications Places System & user SatOct31, 6:33PM ||

Sun GlassFish Enterprise Server v2.1 Admin Console - Mozilla Firefox
Eile Edit View History Bookmarks Tools Help
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Most Visited» o] Getting Started |5 Latest Headlines

|@] Sun GlassFish Enterprise Server...

Home Version Logout

User: admin  Domain: domain!  Server: localhost

Sun GlassFish™Enterprise Server v2.1
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‘_‘ Registration
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Appiication Client Modules ‘N \
i ‘Web Services

Why Register?

>> Screencasts and Tutorials

v (5 st Run GlassFish Faster
Service Assemblies Download the white paper and learn how to
—_ optimize GlassFish performance in a production
< [ environment. » Get It Now
Done
= user@ubuntu: ~ @ sun GlassFish Enterpri... [
To direct input to this vitual machine, press Cti=G. FEELCTYE & ate

o Click to expand the Resources node in the left “Common Tasks” pane. Click to expand the nested
JDBC node. Select the nested “JDBC Resources” node.

<3 Applications Places System @) =" | (2)user SatOct31, 6:33PM ||
r Sun GlassFish Enterprise Server v2.1 Admin Console - Mozilla Firefox
File Edit View History Bookmarks Tools Help
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Most Visited~ |g|Getting Started [5|Latest Headlines~
Sun GlassFish Enterprise Server...

Home Version Logout
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Resources (3)
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B user@ubuntu: ~ @ Sun GlassFish Enterpri... C 1

[l vmware'

e Click the “New...” button on top of the Resources table in the right pane. Type “jdbc/BookDB”
in the JNDI Name field, and choose “DerbyPool” in the Pool Name combo box.
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Sun GlassFish Enterprise Server v2.1 Admin Console - Mozilla Firefox

File Edit View History Bookmarks Tools Help
awn -8 8 & |81 httpzyocalhost:agas/ ¥ IT]"GUGQIE @

Most Visited> [0 Getting Started [5|Latest Headlines~
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v [§@ Resources

New JDBC Resource
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JNDI Name: " [jdbc/BookDE I
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& Hbe/_TimerPool
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o Click the OK button to complete the process.
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Sun GlassFish Enterprise Server v2.1 Admin Console - Mozilla Firefox
File Edit View History Bookmarks Tools Help
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() user@ubuntu: ~

e Now you can logout from the admin console.

4.14.2.6 Validating GlassFish and Java EE Tutorial Setting Up
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Now we run an example web application, bookstore6, of the Java EE Tutorial to validate our GlassFish
and Java EE Tutorial setting up.

Start a terminal window, and run “glassfish-start” to launch the GlassFish application server.

Run “cd /home/user/JavaTutorials/javaeetutorial5/examples/web/bookstore6” to change working
folder to where bookstore6 is located.

Run “ant” to build the web application and generate a WAR (Web Archive) file for it. Utility
“ant” is a Java version of “make” on Unix/Linux and “nmake” on Windows. When you run “ant”,
it will find a project configuration file “build.xml” in the current folder to see how to carry out
your command.

Run “ant deploy” to deploy project bookstore6 to the GlassFish application server. This step will
also implicitly launch the Derby database server.

Use Firefox web browser to visit http://localhost:8081/bookstore6. If you can see the web page
for “Duke’s Bookstore”, congratulations and you have succeeded. Otherwise you need to redo
instructions in this section precisely.

Run “ant undeploy” to undeploy web application bookstore6. If you reload your web browser at
http://localhost:8081/bookstore6 you will find the web page is not available any more.

Run “ant clean” to delete all files generated in the build step.

Run “glassfish-stop” to shut down the GlassFish application server.
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o:§ Applications Places System '@ =" (| (© user SatOct31, 6:56PM [ |
2 user@ubuntu: ~ [=1E])(x]

File Edit View Terminal Help

user@ubuntu:~% glassfish-start
Starting Domain domainl, please wait.
Oct 31, 2009 6:44:49 PM com.sun.enterprise.admin.servermgmt.launch.ASLauncher bu[

' user@ubuntu: ~/JavaTutorials/javaeetutorial5/examples/web/bookstore6 [_ |[O|[x |

File Edit View Terminal Help
user@ubuntu:~% cd /home/user/JavaTutorials/javaeetutorial5/examples/web/bookst
oreé

o user@ubuntu: ~/JavaTutorials/javaeetutorial5/examples/web/bookstore6 [_ |0 ][ x|
File Edit View Terminal Help |
user@ubuntu:~/JavaTutorials/javaeetutorial5/examples/web/bookstore6$ ant =]
Buildfile: build.xml
. user@ubuntu: ~/JavaTutorials/javaeetutorial5/examples/web/bookstore6 [_ |0 (x|
File Edit View Terminal Help
user@ubuntu:~/JavaTutorials/javaeetutorial5/examples/web/bookstore6$ ant deploy [+
Buildfile: build.xml

) Duke's Bookstore - Mozilla Firefox [=1E])x]
File Edit View History Bookmarks Tools Help
P > & @ |@|http:mocalhost:BDBlmookstoreﬁf - ﬁv |Google @

Most Visited~ [o|Getting Started [5|Latest Headlines v

[o| Duke's Bookstore | s ~ i

Duke's 1?@% Bookstore

' user@ubuntu: ~/JavaTutorials/javaeetutorial5/examples/web/bookstore6 [ _ |0 |[x |

File Edit View Terminal Help
user@ubuntu:~/JavaTutorials/javaeetutorial5/examples/web/bookstore6$ ant undeplo/~

y
Buildfile: build.xml

aub a oria avaee oria example eb/boo oreb |

File Edit View Terminal Help
user@ubuntu:~/JavaTutorials/javaeetutorial5/examples/web/bookstore6$ ant clean [+
Buildfile: build.xml

=] | @ Duk... User... USET... USET... USEr... user... || [& user... iE'ﬁ

To direct input to this vitual machine, press Cid+G. =l H Ty tE] are

415  Deploying Example Web Applications on Apache

4.15.1 Installing Drupal

Drupal is one of the most popular open-source content management platforms for developing advanced
web applications for social networking, blogging and conference management. This subsection shows you
how to install Drupal on our Apache web server.

4.15.1.1 Enabling MOD_REWRITE and .htaccess on Apache

e Run command “cd /etc/apache2/mods-available” to change working folder to the folder
holding all available Apache modules. Run command “sudo a2enmod rewrite” to enable
module rewrite on Apache.

o Run*“sudo gedit /etc/apache2/sites-enabled/000-default” and replace
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<Directory />
Options FollowSymLinks
AllowOverride None
</Directory>
<Directory /var/www/>
Options Indexes FollowSymLinks MultiViews

AllowOverride None

Order allow,deny

allow from all
</Directory>

with

<Directory />
Options FollowSymLinks
AllowOverride All
</Directory>
<Directory /var/www/>
Options Indexes FollowSymLinks MultiViews

AllowOverride All
Order allow,deny
allow from all
</Directory>
(Changing the value of “AllowOverride” from None to All)

¢ Run command “sudo apache2ctl restart” (or “sudo /etc/init.d/apache2 restart™) to restart and
activate the new configuration.

4.15.1.2 Installing Drupal

o Launch Firefox to visit http://drupal.org

r.

File Edit View History Bookmarks Tools Help

Q::I v @& @ | @ httpyrdrupal.org/

Most Visitedv |o]Getting Started [5]Latest Headlines v

_Q drupal.org | Community plumbing ]

Drupal.org is the official

website of Drupal, an open
source content Q Drupal 6.14
management platform.

Latest release:

" Drupal 520

Equipped with a powerful Contributions:
blend of features, Drupal

\éi - @ drupal.org | Communit... |

To direct input to this vitual machine, press Cir+G EEEETNE (Evmware
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e Click on the “Drupal 6.14” (or other latest version) link in the Download pane.

=

Sat Oct 31, 7:25PM (b user
Drupal 6.14 and 5.20 released | drupal.org - Mozilla Firefox

-{j Applications Places System (&

q-

File Edit View History Bookmarks Tools Help
<::I v @ X @ ‘e|http:f;'dmpal.org{dmpalrﬁ.14 V‘ F‘\’l'ﬁ‘JUL]E Q‘|

Most Visitedv [g] Getting Started [5Latest Headlinesv

& Drupal 6.14 and 5.20 released | ... | 57 v

“ . rupal Download | Support | Forum | Coniribute | Contact

Home - Forums - General - News and announcements |

Drupal 6.14 and 5.20 released [ usoriogin |

Drupal Security Team - News and announcements - Drupal 5.x - Drupal 6.x - Drupal News

&

]

| [ seamcn |

Drupal 8.14 and 5.20, maintenance releases

fixing problems reported using the bug tracking Download Drupal 6.14

system, as well as critical security Download Drupal 5.20
. are now ilable for download.

Both releases fix some other smaller issues as

well.

Done
IEH @ Drupal 6.14and 5.20r... |
M To direct input to this vitual machine, press Cti+G.

[ vmware

e Click on the “Download Drupal 6.14” link to start downloading.

B PR PaTE O,

-q:ﬁ Applications Places System Sat Oct 31, 7:26 PM () user - o &

Drupal 6.14 and 5.20 released | drupal.org - Mozilla Firefox [==]x]
File Edit View History Bookmarks Tools Help
<:] ~ @ X @ ‘e|http:f,fdmpal.nrgjdmpal—&14 V| ‘-,'.]V|-f1wmgs C&|
] Most Visitqi Opening drupal-6.14.tar.gz

| @ Drupal 6.1 Yoy have chosen to open

[] drupal-6.14.tar.gz
which is a: Gzip archive

from: http://ftp.drupal.org
What should Firefox do with this file?
Drupal
Drupal Securit () Open with ‘ Archive Manager (default) v ‘ —
T O save file
Drupal 6.14 3 || Do this automatically for files like this from now on. ot
fixing problen]
system, as
Both releaseq | cancel | o/ OK login |
well. Feate new Bi
Done

|@|-[@ Drupal 6.14and 5.20 ... |

FEELETAE  Evmware

e Check the “Save File” checkbox, and click on the OK button to start the downloading of file
“drupe-6.14.tar.gz” into “~/Downloads”.

e Run*“cd ~/Downloads” to change working folder.

Run “sudo tar xvzf drupal-6.14.tar.gz -C /var/www” to extract the installer contents into

Apache document root folder “/variwww” (~/www). A new folder “drupal-6.14" is created.

Run “rm drupal-6.14.tar.gz” to delete the Drupal installer.

Run “cd /var/www” to change working folder.

Run “sudo mv drupal-6.14 drupal” to rename folder “drupal-6.14" to “drupal”.

Run “cd /var/www/drupal/sites/default” to change working folder.
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Run “sudo cp default.settings.php settings.php” to make a new file “settings.php”.

Run “sudo mkdir files” to create a new folder “files” for holding Drupal web site files.

Run “sudo chmod a+w files” to allow anyone to create files in folder “files”.

Run “sudo chmod a+w settings.php” to make file “settings.php” modifiable by all users.
Run “cd ..” to move up one level of working folder to “/var/www/drupal/sites”.

Run “sudo chmod a+w default” so files can be generated in folder “default”.

Run “sudo gedit /var/wwwi/drupal/.htaccess” to uncomment (removing the leading #) the
following line:

RewriteBase /drupal

4.15.1.3 Installing PHP5-GD and POSTFIX

These steps install GD image library support for PHP5 and the Postfix module for your Linux PC to send
emails.

e Run “sudo aptitude install php5-gd” to install the module supporting GD image library in
PHPS5.

e Run “sudo aptitude install postfix” to allow your Linux PC to send emails. After reading the
explanations for Postfix configuration, type Tab key to access the “Postfix Configuration”
window. Accept the default selection “Internet Site”, and use Tab key to select the OK button,
then type Enter key. Take the default values to complete the Postfix installation.

4.15.1.4 Creating a MySQL database “drupal”

e Run“mysqgl -uroot -p123456” to login MySQL admin console.
o Run “create database drupal;” to create database “drupal”.
¢ Run the following command to let MySQL root manipulate database “drupal”:

GRANT SELECT, INSERT, UPDATE, DELETE, CREATE, DROP, INDEX, ALTER

ON drupal.*
TO "root"@"localhost®™ IDENTIFIED BY "123456";

¢ Run “quit;” to quit the MySQL admin console.
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{éApplications Places System "

user@ubuntu: ~ —|o]x

Sat Oct 31, 7:37PM  (h user - - ,d

File Edit View Terminal Help

user@ubuntu:~$ mysql -u root -pl23456 -
Welcome to the MySQL monitor. Commands end with ; or \g.

Your MySQL connection id is 35

Server version: 5.1.37-1lubuntu5 (Ubuntu)

Type 'help;’ or '\h' for help. Type '\c' to clear the current input statement.

mysgl= create database drupal;
Query OK, 1 row affected (8.03 sec)

mysgl= GRANT SELECT, INSERT, UPDATE, DELETE, CREATE, DROP, INDEX, ALTER
->  ON drupal.*
-> TO 'root'@'localhost’ IDENTIFIED BY '123456';

Query 0K, © rows affected (0.89 sec)

mysgl= quit;
Bye
user@ubuntu:~$ i -

5@ user@ubuntu: ~ ‘:-E‘j
To direct input to this vitual machine, press Cir+G. FCELTARE  Elvmware

e Run “sudo aptitude install php5-mysqgl” to install MySQL support in PHP5.
¢ Run “sudo apache2ctl restart” to restart Apache and enable the MySQL support in PHP5.

4.15.1.5 Configuring Drupal

e Launch Firefox web browser to visit http://localhost/drupal and you will see the following
screen:

Applications Places System " Sat Oct 31, 7:39PM () user - o-

Choose language | Drupal - Mozilla Firefox
File Edit View History Bookmarks Tools Help

~ & @ | http:/flocalhost/drupalfinstall.php?pre. v | |*@v |Google @
@

Most Visited~ Getting Started [5)] Latest Headlines

|Q Choose language | Drupal | l%',ﬂ

Choose language
» Choose language

Install Drupal in English
Verify requirements

O Learn how to install Drupal in other languages
Set up database
Install site

Configure site

Finished

EOELTAE  (Evmware

120



121

e Click on link “Install Drupal in English” to see the following screen.

eﬁ Applications Places System "_ SatOct 31, 7:41PM () user - 4- &

f Database configuration | Drupal - Mozilla Firefox
File Edit View History Bookmarks Tbols Help

<] ~ @ X i@ |Q|http:mocaIhostfdmpalﬂnstall.php?pn v| [*fv|Google @

Most Visited v Getting Started [5)|Latest Headlines v

| & Database configuration | Drupal | o

Database configuration
+ Choose language

_ Basic options
/ Verify requirements

To set up your Drupal database, enter the following information

» Set up database

1 Database name:
Install site

drupal

The name of the 7 se your Drupal data will be stored in. It must g

Configure site :
before Drupal e (s

Finished Database username:

| root

Database password:
|eseeee

Advanced options

| Save and continue |

To direct input to this vittual machine, press Cti+G. FOELEINE  (Elvmware

¢ In the “Database name” field, enter “drupal”. In the “Database username” field, enter “root”.
In the “Database password” field, enter “123456”. Click on “Save and continue” to go to the
next step.

e Here we enter “Site information”. In the “Site name” field, keep the default “localhost”. In
the “Site e-mail address” field, enter a valid email address of yours like
“pace.csis@gmail.com”. The following is the first half of the “Configure site” web page.
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4 Ubuni
o

ﬁApplications Places System "' SatOct 31, 7:43PM (Huser - 4 &

Configure site | Drupal - Mozilla Firefox = [E[=
File Edit View History Bookmarks Tools Help

<:| v @ X @ |Q|http:mocalhostfdrupalﬂnstall.php?loc v

Most Visited v Getting Started [5|Latest Headlines~

v |Google @

| @ Configure site | Drupal | ] ~

= Do you want Firefox to remember the

~~ password for "root" on http://localhost? |Eemember| | Never for This 5|te| | Not Now | ®

~

Configure site
" Choose language 9

All necessary changes to ./sites/default and ./sites/def: fftﬁem'ng:
made, so you should remove write permissions to them now in o
 Set up database security risks. If you are unsure how to do so, please consult the

" Verify requirements

 Install site To configure your website, please provide the following informatic—|

Site information

» Configure site

Finished

Site name:

|\0ca|host

Site e-mail address: *

|pace.c5is@gmai|.com

To direct input to this vitual machine, press Cird+G.

o Next we enter information for the “Administrator account” panel. In the “Username” field
enter “root”. This is Drupal’s admin account. In the “E-mail address” field, enter the same
email address that you entered in the “Site information” panel (it should be filled in
automatically). In the “Password” and “Confirm password” fields, enter “123456”, or more
secure password that you can remember. | used 123456 so you can easily find all passwords
in our test installations.
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"N

ﬁApplications Places System 3 e Sat Oct 31, 7:50PM () user - 4- &
r Configure site | Drupal - Mozilla Firefox

File Edit View History Bookmarks Tools Help

@ v e [X] @ |a|http:mocaIhost,.l’dmpalﬂnstall.php?l:)( V| -.-',IV|Googie Q|

Most Visitedv || Getting Started [5]Latest Headlinesv

| & Configure site | Drupal | E ]
Administrator account

The administrator account has complete access to the site; it will al
granted all permissions and can perform any administrative activit
only account that can perform certain activities, so keep its creden

Username: *

|r00t
Spaces are allowed, punctuation Is not allowed except for periods, hyphens, 4

E-mail address: *

|pace,c5i5@gmai|,c0m

All e-mails from the system will be sent to this address. The e-mail address i
will only be used If you wish to receive a new password or wish to recelve cel
notifications by e-mail

Password: *

I.l.l.l ] Password strength: Low

Confirm password: *

II....I ] Passwords match: Yes

The password does not include enough variation to be secure. Try:

' Adding both upper and lowercase letters,

' Adding punctuaticn.

& | @ Configure site | Drupal ...
FOELTNE  (Evmware

o Here we enter information for the “Server settings” panel. Check the “Enabled” checkbox for
“Clean URLs”.
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QApplicaﬁons Places System » e Sat Oct 31, 7:51PM (huser - 4- &

Configure site | Drupal - Mozilla Firefox

File Edit View History Bookmarks Tools Help
QEI P v e [x] @ |Q|http:mocaIhostfdrupalﬁnstall.php?l:)( V| *~ Google

Most Visited [g|Getting Started [5]Latest Headlines

| @ Configure site | Drupal | g
Server settings

Default time zone:
[ Saturday, October 31, 2009 - 19:42 -0700 |v

By default, dates in this site will be displayed in the chosen time zone.

Clean URLs:
O Disabled
© Enabled

This option makes Drupal emit "clean" URLs (l.e. without ?g= in the URL)
|'rour server has been successfully tested to support this feature.

Update notifications:
Check for updates automatically

With this option enabled, Drupal will notify you when new releases are availa
significantly enhance your site's security and |s highly recommended. Th
to periodically send anonymous information on its installed components to df
information please see the update notification information.

| Save and continue |

a i e L e Tupal ...

FOEETNE  (wmwore

e Click on “Save and continue”.
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<3 Applications Places System (& a Sat Oct 31, 7:52PM (b user - 4- &

Drupal installation complete | localhost - Mozilla Firefox = [E=

File Edit View History Bookmarks TIools Help
<::I ~ @ X lﬁ | @ | http:/flocalhost/drupal/install.php?loc v | [#~|Google @

Most Visited v Getting Started [5)] Latest Headlinesv

|Q Drupal installation complete | |D...! A

7
®e¢ localhost

—

Drupal installation complete

W Choose language
Congratulations, Drupal has been successfully installed.
' Verify requirements
‘You may now visit your new site.
' Set up database

' Install site
W Configure site

‘/ Finished

(@) [ @ Drupal installation co...

To direct input to this vitual machine, press Cid+G.

(@vmware
4.15.1.6 Securing Drupal

e Runcommand “sudo chmod a-w /var/www/drupal/sites/default/settings.php” to make file
“settings.php” not modifiable.

e Run command “sudo chmod a-w /var/www/drupal/sites/default” to make folder “default”
not modifiable.

4.15.2 Installing Sample Tomcat Web Applications

This sub-section shows how to download and deploy a set of sample web applications of mine for you to
deploy in our Tomcat web server, and how to let Apache delegate HTTP requests for these applications to
Tomcat. These sample web applications are frequently used in our future tutorials on web architectures
and how to develop and secure Java web applications.

e Use Firefox to visit http://csis.pace.edu/lixin/download/TomcatWebApps.7z and save the file to
your Linux folder “~/Downloads”.

e In file browser, right click on file “TomcatWebApps.7z”, and click on menu item “Extract Here”
to create folder “~/Downloads/TomcatWebApps”.
Run “cd ~/Downloads” to change the working folder to Downloads.

e Run “sudo chmod -R a+rw TomcatWebApps” to recursively make folder “TomcatWebApps”
and all files and folders under “TomcatWebApps” readable and modifiable by all users on this
Linux PC.
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e Run “sudo mv ~/Downloads/TomcatWebApps ~/tomcat/webapps” to move the new folder to
“webapps/TomcatWebApps”.
Run “cd ~/tomcat/webapps” to change working folder.

e Run “cp TomcatWebApps/*.war .” to copy all files with file name extension “.war” (Web
Archive) from folder “TomcatWebApps” one level up to “webapps”.

e Run commands

sudo cp -r ~/tomcat/webapps/TomcatWebApps/endorsed ~/tools/jdkl1.6.0_16/jre/lib
sudo chmod -R 777 ~/tools/jdk1.6.0_16/jre/lib/endorsed

to copy folder “endorsed”. All jar files in folder “~/tools/jdk1.6.0_16/jre/lib/endorsed” are
automatically accessible by Java programs during their compilation or execution. This step is
mainly for supporting the development of Axis web service applications as well as compiling Java
servlets in terminal windows.

e If Tomcat is not running, start it by running command “tomcat-start”. You will notice that one
new folder is created under “webapps” for each WAR file under “webapps”. This is the automatic
web application deployment.

Run “tomcat-stop” to shut down Tomcat.

e Run“rm ~/tomcat/webapps/*.war” to delete all WAR files in folder “webapps”. If you have not
correctly shut down Tomcat before you delete the WAR files, the web applications folders
generated earlier from these WAR files will be deleted too.

e From now on you can safely modify my example web applications.

4.15.2.1 Creating MySQL Database Tables for Tomcat Sample Web Applications

o Now we need to create a database table for the two bookstore sample projects.

0 Open terminal window and run “cd ~/tomcat/webapps/bookstoreServlet” to change the
working folder.

0 Run*“mysgl -uroot -p123456” to log in MySQL admin console.

0 Run “use test;” after the “mysql>" prompt to change the current database to “test”.

0 Run “source books.sql;” after the “mysql>" prompt to create a table and populate sample
book data in the table in database “test”.

0 Run “quit;” after the “mysqgl>" prompt to quit the MySQL admin console.

The following is copied from my terminal window when | ran the above steps.

user@ubuntu:~/tomcat/webapps/bookstoreServlet$ mysql -u root -pl23456
Welcome to the MySQL monitor. Commands end with ; or \g.

Your MySQL connection id is 57

Server version: 5.1.37-1ubuntu5 (Ubuntu)

Type “help;®" or °“\h" for help. Type "\c® to clear the current input
statement.

mysql> use test;

Database changed

mysql> source books.sql;

Query OK, O rows affected, 1 warning (0.00 sec)

Query OK, O rows affected (0.08 sec)
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mysql> quit;
Bye
user@ubuntu:~/tomcat/webapps/bookstoreServiet$

o Now we need to create a database table for the survey sample projects

0 Open terminal window and run “cd ~/tomcat/webapps/survey” to change the working
folder.

0 Run“mysgl -uroot -p123456” to login MySQL admin console.

0 Run “use test;” after the “mysql>" prompt to change the current database to “test”.

0 Run “source survey.sql;” after the “mysql>" prompt to create an empty table for survey
data in database “test”.

0 Run “quit;” after the “mysqgl>" prompt to quit the MySQL admin console.

The following is copied from my terminal window when | ran the above steps.

user@ubuntu:~/tomcat/webapps/survey$ mysql -u root -pl23456
Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 57

Server version: 5.1.37-1ubuntu5 (Ubuntu)

Type “help;" or "\h" for help. Type "\c" to clear the current input
statement.

mysgl> use test;

Database changed

mysql> source survey.sql;

Query OK, O rows affected, 1 warning (0.00 sec)

Query OK, O rows affected (0.01 sec)

mysqgl> quit;
Bye
user@ubuntu:~/tomcat/webapps/survey$

4.15.2.2 Letting Apache Delegate Sample Tomcat Web Applications

e Run “sudo gedit /etc/apache2/sites-enabled/000-default” to edit file “/etc/apache2/sites-
enabled/000-default”, and add the following at its end, just before </VirtualHost>, for Apache to
delegate HTTP requests to the sample Tomcat web applications to Tomcat (removing the same
lines we inserted earlier so there would be no duplicate lines):

ProxyPass /examples/servlets ajp://localhost:8009/examples/serviets
ProxyPassReverse /examples/servlets jp://localhost:8009/examples/serviets

ProxyPass /examples/jsp ajp://localhost:8009/examples/jsp
ProxyPassReverse /examples/jsp ajp://localhost:8009/examples/jsp

ProxyPass /docs ajp://localhost:8009/docs
ProxyPassReverse /docs ajp://localhost:8009/docs
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ProxyPass /survey ajp://localhost:8009/survey
ProxyPassReverse /survey ajp://localhost:8009/survey

ProxyPass /surveydsp ajp://localhost:8009/surveyJsp
ProxyPassReverse /surveyJsp ajp://localhost:8009/surveyJsp

ProxyPass /surveyCss ajp://localhost:8009/surveyCss
ProxyPassReverse /surveyCss ajp://localhost:8009/survetCss

ProxyPass /surveyJdsf ajp://localhost:8009/surveyJsf
ProxyPassReverse /surveyJsf ajp://localhost:8009/surveyJsf

ProxyPass /demo ajp://localhost:8009/demo
ProxyPassReverse /demo ajp://localhost:8009/demo

ProxyPass /tripler ajp://localhost:8009/tripler
ProxyPassReverse /tripler ajp://localhost:8009/tripler

ProxyPass /testCookie ajp://localhost:8009/testCookie
ProxyPassReverse /testCookie ajp://localhost:8009/testCookie

ProxyPass /bookstoreServlet ajp://localhost:8009/bookstoreServiet
ProxyPassReverse /bookstoreServlet ajp://localhost:8009/bookstoreServiet

ProxyPass /bookstoreldsp ajp://localhost:8009/bookstoredsp
ProxyPassReverse /bookstoredsp ajp://localhost:8009/bookstorelsp

ProxyPass /Zaxis ajp://localhost:8009/axis
ProxyPassReverse /axis ajp://localhost:8009/axis

ProxyPass /bareldsp ajp://localhost:8009/baredsp
ProxyPassReverse /baredsp ajp://localhost:8009/bareJdsp

ProxyPass /guessNumber ajp://l1ocalhost:8009/guessNumber
ProxyPassReverse /guessNumber ajp://localhost:8009/guessNumber

ProxyPass /html ajp://localhost:8009/html
ProxyPassReverse /html ajp://localhost:8009/html

Now you can use Apache to visit the sample Tomcat web applications in the next subsection without
using port number specification. We can bypass Apache and visit these applications directly on Tomcat by
adding the port number 8080 specification, as in http://localhost:8080/demo”.

4.15.2.3 Testing Sample Tomcat Web Applications

Use Firefox to visit the following URLS to test the web applications that we deployed in the last step:

http://localhost/examples/serviets
http://localhost/examples/jsp
http://localhost/survey
http://localhost/surveyJsp
http://localhost/surveyCss
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http://localhost/surveyJsf

http://localhost/demo

http://localhost/html

http://localhost/tripler

http://localhost/testCookie

http://localhost/bookstoreServlet

http://localhost/bookstoreJsp

http://localhost/axis

http://localhost/bareJsp

http://localhost/quessNumber






