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Overview

This document supplements the X350 & X550 User Guide. For basic common information
such as safety and regulatory compliance, product overview, card installation and other
features of the x350 and x550 please see the X350 & X550 User Guide.

This supplement provides the installation process for the NComputing X350 and X550 vSpace
Software for Linux for the Ubuntu 8.04 distribution of Linux and includes instructions for:
o VvSpace Software installation for the X350 & X550
Instructions for On-line registration
Configuring audio
USB to user station assignment
Console functionality
Uninstall of the Linux vSpace software

O O O O O

This document assumes the user will be starting from a clean install for the OS.

Prerequisites

The following items are needed to begin the installation process:

Ubuntu 8.04 (LTS) installation image (It’s critical that only a clean install be used, modified
images may not operate correctly). (LTS: Long Term Support version released every two years.)

2.6.24 kernels built for Ubuntu 8.04 are supported, including (but not limited to) 2.6.24-23-
generic and 2.6.24-24-generic

Ncomputing X350 & X550 current vSpace Software Software (x-series_3.0.1479-2_i386.deb or
newer) and readme document

NComputing X350 or X550 PCI card installed in host and connected to at least one XD2
terminal box.

Sound card (or device) on host system that’s supported by Ubuntu 8.04 and has been enabled
Live internet access is required to install and to register (no offline registration is implemented
in this version). Ping register.ncomputing.com or 85.214.42.113 to verify that the registration
server is available through the local network.

v1479-2 (or a more recent version of vSpace) can be downloaded from www.ncomputing.com

- Support 2> Software Downloads
http://ncomputing.com/Support/SoftwareDownloadCenter/tabid/435/language/en-US/Default.aspx

Fully review the release notes supplied for the vSpace release you are installing

Note:

An Internet connection must be available during the installation to download and install any
dependant packages located in the Ubuntu package repository maintained by the Ubuntu
community and to enable registration.

Ncomputing’
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Installing Ubuntu 8.04

You can locate and download Ubuntu 8.04 (LTS) from: http://old-releases.ubuntu.com/releases/hardy.
Please use only a clean image from one of the Ubuntu ftp sites as vSpace is designed to work with
the kernel, desktop and packages that are included in the LTS version.

PN~

S ©>oN

*kkkkkkkk

Download Desktop Edition; Ubuntu 8.04 LTS install CD image

Create Ubuntu 8.04 System CD-R

Insert Ubuntu 8.04 Disk into System and Power-on/boot the system

Ubuntu Install screen opens with option(s) for running the installation program and also
has function key selectible setting at the bottom of the screen

a. Press F4 (function key 4) to access Modes

b. Then Select: “Safe graphics mode” (Insures base host video card is correctly identified)
Use keyboard arrow keys to highlight “Install Ubuntu® and press Enter

At the appropriate install screens, Select

a. Language

b. Time Zone Setting

c. Keyboard Layout Setting (select appropriate Country)

d. Disk Preparation: Select “Guided Option; Use Entire Disk®

e. System Administrator Set-up:  Enter “User Name* and “Password* Information
Ready to Install: Press Enter to Proceed

Installation Completes

Now Restart/Reboot System

. After the system reboot, the Ubuntu Desktop should come up and present Username login

prompts

. Log into the system with appropriate “username and password.” The “User” must have

system “administrative rights” to continue the installation; however, the Username and
password supplied during the system’s initial Ubuntu 8.04 install are recognized to have
administrative rights. (note that your Ubuntu 8.04 installation should have 2.6.24-23- (or 24)
generic kernel installed)

Even if prompted following this login, DO NOT INSTALL Ubuntu UPDATES *********

12. Now, copy the X550 Ubuntu 8.04 NComputing vSpace installation file to the desktop.

xseries_3.0.1479-2_i386.deb ( or the most recent version of vSpace for Ubuntu )

Page 4
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Installing the X350 & X550 vSpace Software Software
Package

13.  Click the “Places” pull-down on the Ubuntu Desktop Menu to locate and open the folder
containing the Ubuntu 8.04 vSpace software installation file:

Example file = xseries_3.0.1479-2_i386.deb
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Figure 1 — File Browser Window

14.  Double-click on the installation file name and the package installer will open and start to
install the package. If prompted, enter password of user with system administrative
rights, then click the “Install Package” button, and installation begins.

The X350 and X550 vSpace Software installs multiple packages for this application:

N

ckage cialler - »carjes
Chageahsiaiel = XSEHES- e | et

[l

ile Help

Packagz: xseries
4 Install Package

Status:  PRequires the installation of 8 sackages |Qatai|s

121

Descriptior | Detals | Includad Fies

NComputing Linux Terminal Server
X Sernes termina server

This package gprovides all the necessary drivers and programs to use
MNCoripuling's X Series expansion card,

Figure 2- X350 and X550 Package Installer Window
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You can track the installation progress via the package install status window.
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Figure 3 — X350 & 550 Package Install Status Window

”

15. When prompted, click the check box, and Accept the: “X Series End User License Agreement
(EULA).

X Series End-user License Agreement

[w]

EMND USER. LICENSE AGREEMENT

This End-User License Agreement ("EULA"] is a legal agreement between you
(either an individual or a single entity) and NComputing Co., Ltd. for the software
product that accompanies this EWLA, which includes computer software and may
include associated media, printed materials, and "online" or electronic
docurnentation ("Software Product” or "Software").

1. IMPORTANT - READ THIS CAREFULLY: YOU SHOULD CAREFULLY READ THE
FOLLOWING TERMS AMND COMDITIOMNS BEFORE OPEMING THIS PACKAGE OR
INSTALLING THE PROGRAM INTO THE COMPUTER. INSTALLING, COPYING, OR LISING
THE SOFTWARE COMSTITIITES ACCERTAMCE OF THE TERMS AMD C ORIDITIOMNS CiF

™ accept the terms of the EULA

l Ogancel l | Bach | [ﬁforward]

Figure 4 — End user license agreement

16.  Then when prompted, click the check box, and Accept the “X Series Terms of use
Statement”:
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¥ Series Terms of Use Statement

TERMS OF USE STATEMENT -

1. General. The object of the provisions of this Terms of Use Statement is to govern
the proper use of Xtenda(TM) series ("Product").

2. Description of the Product. The Xtenda product is an ultra thin multi-access
("UTMA") device that provides remote access to the designated personal computer
("DPC") by providing an UTP connection, sound output, keyboard and mouse input
interface and WGA video port which supports 1024x768 XGA resolution 16bits colar
(65,536) video mode. The Product allows you to remotely access the DPC from up
to six (6] additional Multi Box devices depending on the DPC's resource availability
and nsane mndel af tarnet annlicatinns 1ITMA terhnnlnme is mainhe desinned ta

[ | accept the terms of use statement:

l ogancel

Figure 5 — Terms of Use Statement

| Bach | [ QEorward]

If the “xseries post-configuration: Additional steps required “ message window appears,
simply click the “Forward® button to continue.
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i1 1 15 tha first e vou iratall tha diveers, you naad 12 d some sanal rarnbars 12 B abld 1o e
the ¥ Saries card, Plaase open the MCompotrg Sdministraton Corpoke from your “Administrsbior || |
Systern rred, | |
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| Qagancal | i Eaird

Figure 6 — X-series Post-Configuration Message

()

When the X-series vSpace software installation completes, close any window(s) and reboot
the system.

Installation finlshad

Packags Wnu-ubunhmedios-2.5.04: 23 gurlanc 28.24-22.36 1986 det wan iatatee

b Termeal

Figure 7 — Installation Finished Message

After the system reboots, the host desktop will display the Ubuntu login screen, as will any
stations connected to the X350/X550 PCI card(s).
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Please restart the system.
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Using the vSpace Administration Console Window

After reboot, enter a username and password with administrative rights in the login screen, to
get to the Ubuntu Desktop. On the menu taskbar, click on:

“System > Administration > NComputing Console”;

This launches the vSpace Administration Console. After the initial software installation, the
vSpace software will begin an automatic a “30-day Trial Period.” The user has complete
access to the features of the vSpace software for this period to evaluate the product. In order
to use the product beyond the “30 day trial period”, the product must be registered.

Also during the trial period a user session is limited to a 1 hour time period, at the end of an
hour, the session will be terminated, Another session can then be started from the admin
console.

VSPACEAC MM ST at oGO Tsol eSS E

Product Information

L H %550 Card 1
L. @l siaton 1

Produc: Mame: vSpace

Bulld Dalz. 2009/4/7

- Version: 3.0.1138
- (1 Licanse Infcrmation

ESeriaJ Numbers
- -2 IUSE assigiment HomePFage: hitp:/fwwnw.ncomputing.com
Technica Suppor: hitp:/iwww.nce

Vendor Name: NComputing Inc.

Figure 8 — Administration Console window
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Reqistering Your Product

Internet connection required.

To register your X350/X550 product(s), right-click the “Golden Lock” icon next to the “Serial
Numbers” label in the left-hand console window. That causes the “Serial Numbers” window to
open, and lists the serial numbers stored inside the PCI card, the card hardware type, card
registration status, and where the serial numbers were obtained.

To launch the vSpace registration wizard, right click the first serial number in the list, and
select option “Manage Registration” from the resulting pop-up window. The vSpace
registration wizard walks you through the product registration process.

Q0 &6 a
Col

NComputing system

- f II License Information

il
uSer\a\ Numbers

Figure 9 — Serial Numbers Window Display

) /S| HEgStrat peard’ @

Welcome to the vSpace serial number
registration program.

Desktop Virtualization

Pleas= click "Next" to continue with th

< Back [ Next = ] [ Cancel

Figure 10 — Registration Wizard

» Click “Next” to proceed
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The wizard then takes you to the “Customer Information” window. You must fill in all the fields

provided to continue to the next step.

- FSPACE S HE ST An nn v 7S 5 @I.

Custemezr information

Name:

computing* .
coLntry:
Address:
Desktop Virtualization City:
Zip code:

= Phone:

Fax:

e-mail:

Please fill in the following fields:

[ < Back ]

Next = ] [ Cance

Figure 11 — Customer Information Window

> Fill out all fields on this form

- VSpPACE S HEDIStrationiwizard > @I.

Custemezr information

Mame:

Computing® Compary
Covuntry:
Address:
Desktop Virtualization city:
Zip rode:

L Phone:

Fax:

e-mail:

Plcase fill in the following ficlds:

YOUR NAME
YOUR COMPANY
YOUR COUNTRY
ADDRESS INFO
cTY

POSTAL CODE
PHONE INFO
FAX INFO

E-MAIL ADDRESS,

[ < Back ]

Next = l [ Cance

Figure 12 — Adding your registration data

> Then Click “Next” to proceed

Ncomputing’
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The next screen will be pre-populated with the serial numbers of the NComputing PCI cards
installed in this host. Each serial number will already be checked and cannot be unchecked.

- FSPACE S HE ST An nn v 7S 5 @I.

Serial number selection

Register Online

Your serial number list:

bﬂmput"lg * Serial Number
10008857

10015830

Desktop Virtualization

£l (D
Please chocse the serial numbers that you want
tc register

[ < Back ]  Next> | [ Cance

Figure 13 — Serial Number Selection

» “Click “Next” to proceed”

The next window in the wizard display the information you entered via the earlier registration
screen and host’s currently identified serial numbers. Verify that the information shown is
correct.

= USpace S HEgIstrat onswizand =)

Please check your settings

Ready to Register Online

Customer informaticn Number(s) te Rogister
Name:  YOUR MAME 10008857
Company: | YOUR COMPANY 10015830

Counlry: | YOUR COUNTRT
Address: | ADDRESS INFO
City: | CITY
Zip code: | FOSTAL CODE
Phone: | FHONE INFO
Frx: | FAX INFO

Serial Number: 10008857
e-mail: | E-MAIL ADCRESS Status: No: Registered

Please check your registration information.
If you are satisfied with the settings, click "Next" to start the registration process.

[ < Back l . Next= | [ Cance

Figure 14— Verify Information Settings

» Click “Next” to proceed
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The installation wizard then contacts the online registration server, and the “registration in
process” status screen is displayed.

- FSpECE HEISL ationwi 2ards )]

Registering...

- @ Register process in progress, please wait...
computing®

Submitting infoermation to the registration server...

Desktop Virtualization

< Back MNext =

Figure 15 — Registration Status Window

Once the installation wizard completes its communications with the online registration server,
one of the following two screens will be displayed. If the registration was successful, the “Trial
Period” status is removed from the vSpace software, and it is replaced with a standard
software license. If you can get the “Registration process failed!” screen, the PCI card was
previously registered to another machine. In this case, the vSpace software stays in “Trial

”
Mode.
(= A O = FIE I CIT e T W1 ar i E = USpPHCE MHEGIETatDnWiZaran =1
| Finishet Finished
Registration process ('} Registration process
complete! failed!
Compurting* Computing®
Skl Mumber 1000BEST mar neq kLol ! Serial Number 10008857 was not registered!
Gorkal Mumber 10015830 mars neq ko] Serial Number 10015830 was not registered!
[retktuep Virnsalratios Desktop Virtualization
- -

Figure 16 — Registration Complete Status Window

Ncomputing Copyright by NComputing Inc. — 2009 Page 13



Adding new users

If you have not yet created Users for this Linux installation, now is a good time to do so using
the Linux GUIL.

Or

You can launch an Ubuntu Terminal console with sufficient rights to create new users
Enter the command “sudo adduser <username>" (The variable username refers to the
userid or name of the user which should be created, and you will be prompted for the
administrative password before the “adduser’ command is executed.)

(sudo is the “superuser do” command, and in this context it executes a single
“adduser”’.command as the “superuser”)

For example: sudo adduser user2
For each new user, the system asks a series of questions needed to create the account. After

all questions have been answered, the new user will be active on the system and he/she can
login at any NComputing X550/X350 terminal attached to this system.

Page 14
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Activating audio output on the stations

Audio output on the X550/X350 station(s) will be only available if the user has the necessary
privileges to use audio devices by having been added as a member of the “Audio” group.
Normally, when Ubuntu creates a new user, he/she is automatically added to the audio group.

You can manually add users to the “Audio” group using the following terminal console
command:

“sudo adduser <username> audio”
For example: sudo adduser user2 audio
When a new user in the “Audio” group logs in for the first time, the audio volume will be set to

MUTED. To un-mute the audio, left click on the speaker symbol located on the upper taskbar,
and select a new default volume level.

£2 il Tue Dec 4, 6:20 PM (@)

Figure 17 — Location of audio level control

Changing Video Resolution on the Sessions

To change the monitor resolution on the stations, it necessary to select the icon identified in the screen shot
below to access the console’s video mode window. This icon is available when “Stations”, “X550(X350) Card”
or any of the stations (1-5 or 1-3) are selected within the console. All sessions on a single card are set to the
same resolution and a host reboot is necessary for a resolution change to take effect. (Please note that the
host console resolution is running on an independent video card and can be changed separately.)

e ———— — Iz = EEE=
i+ W NCompuling system Defkiap Resolutian
i.@mnns 3110
4. g wss0cants
_I Staion 1
= j Station 2 Slaltion User Name Ssssiﬁﬁ'ﬂa'<‘ye Conneclion siates
-I Stafion 3 Card 1 Station & ud XEED 04-2000 1125
[ Card 1 Station 4 us X¥E50 igl3-04-2009 1125
- L Btation 4 . i a5
H Card 1 Station 3 ud X550 w g 13-04-2009 1125
B I Station & Card 1 Statian 2 uz X550 FAunning 13-04-2009 'i'm;_._
F8 Licerise Information Card 1 Statian 1 ul HESO Aunning 13-04-2009 1125 "
I_"I Sarial Numbers

- s SR azaignment

Figure 18 — Identiying console card resolution icon
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The Video mode resolution can be selected as shown below.

Video Mode Hesolotion tor Card T

Card Seftings

Please note, all Stations of the selected card will use the same
resolution. To change the resolution affected Sessions will be restarted.
Mon saved user data will be lost !

[ 1024 x 768 HiGolor

ik

l Cancel ] Apply

Figure 19 — Current card resolution settting

Video Mode Hesolotion tor Card T

Card Seftings

Please note, all Stations of the selected card will use the same
resolution. To change the resolution affected Sessions will be restarted.
Mon saved user data will be lost !

800 x 600 HiColor

1280 x 720 HiColor

1280 x 80O HiColor
1280 x 1024 HiCalor Apply
1440 x 900 HiColor

N L

1360 x 768 HiColor

Figure 20 — Changing PCI card resolution

The X-series Admin Console for Linux

The Ncomputing System console provides current data on the Stations (and/or sessions), the X-series card,
license status, PCI card serial number, and USB assignment. The product information screen shown below
provides vSpace version information and contact information.

SRR CE A nfsTrat o Con S0l EEArE 0 T EE

‘00 0 @
:, lstion: Praduct Information

E-nxssucam

Product Name: vSpace

. Builg Date: 200547
:--.smnnn 5
Varsion: J04138
- f‘ Licensa Information
L’r} Szl Numbo. Vandor Name: NComputing Inc.
-5 WEE assignment HomePFage: hitp:www.neomputing.com

Technizal Supporl: hibp:www.neompuling.com! neompaling 'supporloverview.php

Figure 21 — Product Information screen
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Station information includes the station number, User Name for the for individuals logged onto each Session,
and the time each session was started. A session time resets to the current time if you use the console to stop a
session and then start it again (see page 18 for how to stop/start sessions from the console).

| wspn e = AdminfeTrati on Conenla =t 0 THE

Q0 00Ol o
£+ W NComplting system Deskiop Resolution
i Stations

5 g oo
i [l staton 1
E Station 2 Siation UserMame Session Device  Connsclion states
ﬁ Station 3 Card 1 Statan 5 ud HESD Aunning 15-04-2009 1125
i Card 1 Staiond S HES0 Running 13-04-2009 1125
ﬁ: sasend Card 1 Stond  ud X550 Funning 13-04-2008 1125
- ﬂ Station & Card 1 Station 2 uz2 X550 Funning 13-04-2009 1125
#44 License Information Card 1 Statian 1 ut XESO Aunning 13-04-2009 1125
- (0, Berial Numbers.
-4 LISE assigrment

Figure 22 — Station information screen

X-series PCI card device information includes a hardware serial number (Device Version) and the software
serial number (Serial Number).

SRR CE A NSt At o Con S0l EEArE I T EE
Qe 0vOoR @
:_ﬂ' MComputing system

; @sions i X-Series Device

Device Name: X550

Davice Version:  K91B2

Device Status:  Operating
3‘ Licenga Information

= Serial Number: 10012935
[ﬂ Sarial Numbers.

-+ LISB assignment

Figure 23 — X-series PCI card information screen
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The Session Information screen provides data about an individual user session. The display name represents
the x11 window manager display number, and the station ID is the Ncomputing internal station identifier for this
session. Also, selected sessions can be refreshed (circular arrow), started (right arrow) and stopped (square)
from the menu bar. If you select an X-series card in the left-hand pane, and click the stop icon, all sessions on
that card will be stopped (an administrator information box will pop up on the console session for each session
and allows the administrator to verify they want all applications running on that session to be stopped. Then the
console actually stops that station’s session.)

SRR CE A nfsTrat o Con S0l EEArE 0 T EE

Session Information

s'é};?mn.ﬁl‘ame: Gard 1 Stalion 1
wser Namé?'"»-...,, ut
Sessian Stans: Hunnng
4 Liconse Information
- ([T Sarial Numbers.

f-ge LISE assignment

Slan Sesslon Time: 13-04 -2IIII’§‘T1;;E

Display Name: 17
Station 10 17

Figure 24 — Session information - Identifying “Console Refresh”, “Session Stop*, and “Session Start“ icons

The License information lefthand-pane icon displays user entered contact information for the registered user.

wspa e Al histr o ConsolE =0 ST EE

0O 0 @
._ﬂ' MComputing system
$ (Wstatons License Information
L h ¥E50 Card 1
ﬁ Staton 1
ﬁ Stasion 2
ﬁ Staten 3 Mams:  NComputing
ﬂ Station 4 ‘Company: NComputing
[ ﬁ Staton 5 Pnane:  650-555-5555
] 3um“ ............ h"; o -
Iﬁ Saral Humbers. suppart@ncomputing.com
-+ 3B assignmant

usa
1 lagoon drive

Figure 25 — License Information screen
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The Serial Numbers screen shows the X-series PCI card’s internal serial number, the card type, and the current
registration status.

e B N il EA L) e

- A NComputing system
@Slaliuns

P L xse can
I station 1

;.."Igta-_o,-z Serial Number | Card | Slalus Type
: 10012835 X550 Registersc  Embaddad

Serial Numbers _

i J; Etation 3
'I Station 4
-[ Staten 5

- f# Licens= Intormation
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Figure 26 — Serial Numbers screen

USB Port Assignment

“Assigning” USB devices (i.e., associating them with a particular station or access device), is
begun by clicking on the “USB assignment” icon in the left-hand-pane of the NComputing
vSpace Administration Console. This function permits assigning a host USB port (or USB
devices attached to a host port) to limit accessibility to specific virtual desktop sessions, all
sessions associated with X-series access devices, or to the host console session.

In the current implementation, users can manage USB devices that mount automatically
through the Gnome and KDE Volume Manager (USB memory stick, HDD, etc.).

Please note that assignment cannot be changed for devices previously present and mounted
with a different user's rights. Therefore, to ensure your USB port assignment configuration
works as intended, please disconnect all non-essential USB devices and re-boot the machine
BEFORE attempting to assign USB ports to X-series device connected stations.

After the reboot, please Login as user “root” to define the USB port assignments.

To prevent un-authorized access by other non-root system users, some multi-user Ubuntu
deployments may need to require USB removable storage to be mounted with specific security
attributes. The following options are available:

e Assign the device just to the Host console:

Only the console session can see or have any access to the USB device when it gets
attached to the system.

¢ Assign the device as Shared read-write:

All sessions/stations will see the device when it is plugged in; all sessions are allowed to
read/write associated contents.

e Assign it as Shared read-only:

All sessions/stations can read from the storage device, but they cannot write or delete files.
Example: when a teacher wants to share pictures or media with students logged on other
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stations but does not want them to alter

With this attribute, the removable USB s

the storage device files in any way.

Assign it to one particular Station associated with a specific X-series PCI card:

torage device will only be seen at that particular

station, and that station is the only one with permissions to read/write/delete files on the

USB device.
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Figure 27 - USB a

To identify the Linux port you wish to assign

ssignment screen

to a particular Access Device or Station, insert a

USB memory device into the physical USB port you wish to use for that station and click the

Refresh button on the USB assignment tool

bar. (The refresh button is denoted with a curved

arrow, and the button is located to the left of the toolbar’s Question Mark button.) Clicking
“Refresh” updates the USB connectivity information list and causes the newly plugged-in

device to appear in the list.

» Double click on the “v' Default” it
identified, and select the “Sessio

em corresponding to the USB port you've just
n” to which you wish to assign the port.

Note: The definition for the “v" Default” setting for this Ubuntu installation is stored in the

“vspace.com’” file located at:

/etc/ncomputing/vspace.com

Port defaults are specified by the following numeric convention:

0 None (device
-2 Mount device
-3 Mount device
-4 Mount device

After all specific USB assignments h

will not be mounted)

to Host station/session
Shared read-write
Shared read-only

ave been made using the NComputing

Administration Console, the device specific assignments are then stored in the

“usb.com’” file located at:

/etc/ncomputing/usb.com

USB 1.1 devices and USB 2.0 devices show up in the assignment screen under two different
device types. USB 1.1 devices will be shown under a “UHCI Controller” designation in the
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Product column, and USB 2.0 devices show with the “EHCI Controller” designation in that
same Product column. To ensure a device plugged-in to a physical USB port gets assigned to
the correct session/station — regardless of whether the device is USB 1.1 or USB 2.0 — the
physical port must be logically “double identified” using both a USB 1.1 device and a USB 2.0
device. The physical port must be logically “double assigned” under both the “UHCI” and the
“EHCI” controller designations.
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Figure 28 — Port Assignment to Station
Station 1
Station 2
Station 3

Figure 29 — Identifying the Station number (X350)

» After selecting the desired station number, click “Apply” to save the new setting.

If you attach a USB hub to a USB port on your host computer, you can assign the entire USB
hub to a particular Station, or you can assign its ports to different Stations on an individual
basis.

After a USB port is assigned to a Station, and the configuration is saved, whenever a USB
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storage device is plugged into that port, the Gnome or KDE Volume Manager (storage
“volume” — not audio “volume”) will show ONLY on the assigned Session’s (i.e., Station’s)
screen and it will not be visible on any other user’s screen.

£ spplcatiors latas Systs @2 £ M rue ape 0, 718 6w 3]

Figure 30 — USB Storage volume icon shown on Desktop

Uninstalling vSpace

Uninstalling NComputing’s vSpace software can be done using the standard Ubuntu tools. The Synaptic
Package Manager will remove the software. vSpace software is identified with the name “xseries”.
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Figure 31 — Uninstalling vSpace for Linux
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