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Thank you for choosing JETNAS Appliance products! This user manual provides detailed instructions for
using the JETNAS SAN Storage Manager. Please read carefully before start using the available options!
= This manual provides the description of all the functions of the JETNAS SAN Storage Manager. The
model you purchased may not support certain options dedicated to specific models.

Legal Notices

©Copyright 2006—-2011. JETNAS, Inc. All Rights Reserved.

All the features, functionality, and other product specifications are subject to change without prior notice or
obligation. Information contained herein is subject to change without notice.

JETNAS Appliance, JETNAS Appliance Installer, JETNAS SAN Storage Manager and the JETNAS logo are
trademarks of JETNAS, Inc. All other brands and product names referred to are trademarks of their respective
holders.

DISCLAIMER

In no event shall the liability of JETNAS, Inc (JETNAS) exceed the price paid for the product from direct,
indirect, special, incidental, or consequential software, or its documentation. JETNAS makes no warranty or
representation, expressed, implied, or statutory, with respect to its products or the contents or use of this
documentation and all accompanying software, and specifically disclaims its quality, performance,
merchantability, or fitness for any particular purpose.

JETNAS reserves the right to revise or update its products, software, or documentation without obligation to
notify any individual or entity.

Backup your system periodically to avoid any potential data loss. JETNAS disclaims any responsibility of all
sorts of data loss or recovery.

Should you return any components of the JETNAS Appliance package for refund or maintenance, make sure
they are carefully packed for shipping. Any form of damages due to improper packaging will not be
compensated.

Notes and Warnings

. Notes are tips, shortcuts or alternative approaches to the task at hand.

¢ i) Note Ignoring a note should not have a negative impact, but you might miss
out a trick that makes your life easier.

Important notes detail things that are easily missed: configuration

(D Important Info changes, advanced options, etc.

-y Ignoring Important notes won't cause data loss but could cause irritation
and frustration.

L/K Warning \é\;?c;nligsgjss should never be ignored. Ignoring Warnings will mostly cause

Please do not directly switch off the power when the JETNAS Appliance is running.

& Warning This will make some data not correctly saved in the Appliance and may cause the
JETNAS Appliance not work properly. To power off the Appliance use Text Console
or Web Console.
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Introduction

The User Guide for JETNAS SAN Storage Manager™ is designed to introduce you to JETNAS Appliance™.
Our Goals are:

* To configure JETNAS Appliance

* Storage Management

* Export NAS resources ( CIFS, NFS, FTP)

* Export SAN resources (iSCSI FC)

* Replication of NAS resources

This Guide is structured as a series of brief sections, each presenting a set of concepts and hands-on
information that you will need to apply to JETNAS Appliance Server. These sections are intended to be read
in sequence. Earlier sections provide the foundation concepts and configuration for later sections.

This is a section-by-section manual. You will receive the most benefit from this guide if you are working in
parallel with the JETNAS SAN Storage Manager following the documented steps, and finding your own paths
to explore. You may want to print this manual for easier reference, especially if you are working on a single-
display system.

We assume that you are somewhat acquainted with basic concepts of Network Attached Storage Appliances,
and Storage concepts. However, you do not need deep expertise in any specific technology, or system. If
you know how to open a browser and navigate a web application, you can start using JETNAS Appliance
today.



CHAPTER 1 Requirements and Access

1.1 System Requirements and access

To use JETNAS SAN Storage Manager, the only requirement needed is a web browser. (Check
Compatibility Guide for web browsers supported)

After boot your JETNAS Appliance, should be presented with the following screen:

Welcome to JETNAS NAS/SAN Storage Appliance

: Demo. local

: 43 minutes, 33 seconds

: TH3400 Serial : BFB7070

: 3.0.0 3E 100609 Firmware : 2.6.33-8stor-BE Encl : N/A

JETNAS SAN Storage Manager can be accessed by any IP address shown on your screen.
To access point your browser to http://IP ADDRESS (ex: http://192.168.1.19)

Will be prompted for admin username and password. To access manager provide the default
username and password.

Default Username: administrator
Default Password : admin

For using additional resource like snapshots and iSCSI some additional software is needed.
For snapshots is need “Shadow copy client” of Microsoft, and can be retrieved
from: Microsoft Shadow Copy Client

For Windows XP SP2 or higher it has already shadow copy client built in.

To use iSCSI Storage, iSCSI initiator is needed and can be retrieved
from: Microsoft iSCSI Initiator

Windows Vista/2008/7 already has included Microsoft iSCSI Initiator.
For Linux, please check your distribution for iSCSI Initiator package.



CHAPTER 2 System Configuration

2.1 Network configuration

2.1.1 Network Settings

All Appliances have 2 network interfaces (default), ethO and eth1, during
installation you can configure ethO to have dynamic IP address or static address,
the ethl have by default static ip address (192.168.0.222).

To change interface settings go to “System” menu and click "Network
Settings”.

Double Click on interface you want change, and fill all required fields and click
update.

(Imagel)

“ Network Adapter Configrration

Network Adapter ethl
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If you want balance or fail over your network cards (teaming) click on button
“Add Bound Device”, pick the desired network adapters, and bonding mode.

(image2)
\‘: \ Network Adapter Configuration

Network Adapter bondO

opt W Enabie on boot
LMY
™ Use D8P

IP Address 192168127

Netmask 255 255 2550
Bonding Mode J nk Aggregatior 23a v

Devices ¥ othn ™ atha

Save Cancel

Check option “"Enable on boot”, fill IP address and net-mask.
In Bonding mode, choose the one that fits better to your infrastructure, pick the
desired interfaces (eth0, eth1), and click “save”.

Available Network Bonding Modes:

Round-Robin

Failover

Dynamic Link Aggregation(802.3ad) (LACP)(Port Trunking)
Adaptive Transmit Load Balancing

Adaptive Load Balancing

VVVVYYVY



2.1.2 Network Routes

To change interface settings go to “System” menu and click “*Network
Settings”.

Click on tab routes to configure network routes, you can add as many routes you
want. If no route exists the first one is always the default route.

(image3)

,l!" Add Route

Destination
Netmask
Gateway
Add Cancel

2.1.3 Hostname and DNS Servers

To configure host name and DNS go to “"System” menu, click on “"Network
Settings”, and click on tab "Hostname & DNS & SNMP” fill hostname, domain
and at least one DNS server. Click on button “"Update” to apply.

(image4)

Hostname(short name): demo
Domain: (Igdn) ‘ocal
DNS Server 1: 19216817 254
DNS Server 2:
DNS Server 3:
SNMP Community:

Update

2.1.4 Hosts File
If you need to add entries in Hosts file, go to “System” menu and click

“Network Settings”, click on “"Hosts File” tab.
Click “Add"” button, fill Hostname FQDN and IP Address, and click “save”.

2.2 Authentication
2.2.1 Windows Workgroup and Domain
Exist 2 types of authentication, Local or Active Directory.
JETNAS can authenticate users locally, choose authentication mode to

workgroup and set windows workgroup name.

If you want to integrate JETNAS in your Active Directory choose Active Directory



mode, fill domain name and domain server’s and click update. Now click “join
domain” enter Domain Administrator and password and click “save”.

If you want to Join to a specific OU, please provide OU name to Join to.
(image5 workgroup mode)
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(image6 Domain mode)
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A
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2.2.2 Local Users and Groups

Local Users and Local Groups are only available when using Workgroup
Authentication Mode.

You can create/delete/edit users and groups, to accomplish this task, go to
“System” menu, “Authentication”, and click “Local Users and Groups”.

To create group, click “*Add group”, specify group name, and click “save”.

To create an user, click "Add user”, and fill all fields, the Login Group is Primary
group, the others are secondary groups.

(image7 Local User)



2.3

New Local User

Login Name user]
Real Name User Number One
Password essssssss

Confirm Password essessess

Logen Group financia v

Selection Groups

admins

financial
other

v test

Local Groups

Save Cancel

For editing user or group, you should Double click on user or group and change

the necessary fields and click "Update”.

To delete user or group, you must select object and click on button delete, can be

“Delete User” or “"Delete Group”.

Storage Management

2.3.1 Hardware RAID

To configure and manage Hardware RAID, go to “System” menu and click
“Storage Management”, and click on "Hardware RAID" tab.

For new RAID, click "Create New RAID"” button, choose RAID Level, select the
disks to include in array and click “Create” button.

The RAID levels available are RAID 0, 1, 5, 6, 10, 50, Single disks and global

spares.(depends on JETNAS models)

(image8 create Hardware RAID)
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To delete an Hardware RAID, on "Hardware RAID” tab, in Raid List, just click on

“delete” button.

(image9 Hardware RAID List)



Auto verify In use by Action

off PRIMARY | sStartld || Delete |
off | sStartld || Delete |

P Hardware RAID (array) can only be deleted if not in
! £ ) Important Info use by any Storage Group or if is JETNAS OS does not
o reside on that RAID array.

RAID Growing and Migration can de done if you have additional available disks,
check APPENDIX B. for details.

To Grow or Migrate double click on RAID array, select available disk and select the
RAID type, (if the same as actual will grow, if different will migrate) and click
“Grow / Migrate” button.

(image 10 Grow and Migrate Array)

Edit RAID
Controller cO
{ Actual Raid Type RAID-5
] New Raid Type RAID-5 v
Slot Enclosure Size Status select
15 el 1.827TB 0K [

Grow / Migrate || Repair || cCancel |

m Warnin When Growing or Migrating an array is highly recommended
: 9 to BACKUP ALL YOUR DATA FIRST!!

The Growing or Migrating task can take up to 48 hours
Important Info to finish. To Start using the new available space you
should wait until task finishes.

£

2.3.2 Software RAID

To configure and manage Software RAID, go to “"System” menu and click
“Storage Management”, and click on “Software RAID” tab.

For new RAID, click “Create New"” button, choose RAID Level, select the disks to
include in array and click “Create Now".



2.3.3

To Repair a faulty Array, click on “Repair” button, and select the new available
disk to repair the array.

The RAID levels available are RAID 0, 1, 5, 5+1, 1+1.

Software RAID is only available in “"Standard Edition” Series.

\ l) Note Software RAID cannot be expanded or migrated.

Storage Groups

To manage Storage Groups go to “System” menu and click “Storage
Management”, click on “Storage Groups” tab.

To create a new Storage Group you must have available Disks/Arrays, to
accomplish task. Click “Create New”, select new Disk/Array and assign a name
to new Storage Group, then click create.

Selection Disks

Available Disks

Storage Group Name

Create Cancel

To Extend Storage Groups, select an existing Storage Group, and click “Extend”
button, then select new Disk/Array and click "Extend”, to finish.

Extend Storage Group Primary

Selection Disks
Available Disks
Extend Cancel
You Should use Disk Arrays instead of Disks, in case of disk
’i} Warning failure can lose all your Data.(Disk Arrays can be

Software/Hardware RAID arrays)



2.4 System Advanced Settings
2.4.1 System Services

You can manage services, events alert, and date & time.

On services you can set “on boot” on service you want be started in server start
up. You can Start/Stop/Restart any service.

Stopping services incorrectly may cause data corruption.

Status Adtive on Boot Action
SQopped Start Restart
SQopped Start Restart
Sopped ___ Start Restart
Sopped Start Restart
Rarted v Stes Restart
Ropped Start Restart
Kopped Start Restart

2.4.2 Alerts and Notifications
To configure Alert notification go to “System” menu and click “System Adv
settings” then click on “Alerts Configuration” tab, and fill required fields.

On alerts you can monitor H/W Raid, S/W Raid, Storage, Fans, CPU, Quotas, e.t.c.
If using internal SMTP server, TLS and Authentication is not needed, but if using
external SMTP server, you should consider using Authentication, and if server
supports TLS, select checkbox “use TLS".

Notification
Enable alerts:
Sender Email Address:  company@example com

SMITP Server: (FQDN)
Require Authentication:

smip example com

Use TLS: W
Username: suppon
Password: essesss

IT@example.com

Administrator Email: -
ITdirector{@example com Email Test
Alert Events
Hardware RAID Events: ¥
Software RAID Events: [
Shares capacity: M Capacity greater than: 968 %o

Over Quota warnings:

W | Admiristrator Notiication

™ User Notification

Schedule

o Hourly

Check events: © Daly 00:00 w

Sunday v D000 &

C vicekly

Save

2.4.3 Date and Time



To set date and time go to “System” menu and click "System Adv settings”
then click on “Date & Time” tab to set time and date of JETNAS.

You can set it manually or synchronize with a time server (ntp), can also set your
local time zone. Click “"Apply” button to update settings settings.

Manually adpst Date & Time
Tme Zorw: Cuioe f v

Dy of week: Mosday

Date: v

Maonthe v
You: . v
Howe: v ¢l v
Apply

Schedule Syncheonization byServer

Imeservee(s) or Windows Doman seever: W00 Apply

CHAPTER 3 Resources Management

3.1 NAS Resources
3.1.1 CIFS/ NFS / FTP Shares
To manage your shares, go to "Resources” menu, select *“NAS”, and “Shares”.

To create a share click *Add” button, choose the Storage Group, and fill Share
Administrator, Share name, and Share Size fields, select writable option and share
type(ex: CIFS (windows)) and click “"Save & Next".

Storage Group CGAGA- S5ze 500GE - Avallable 468CE v
Share Name rmyshare]
Share Size 10 GB
Destription
Permissions Share Types Share Modules

W writeable ¥ CIFS [ Recyle Bin Max Size (M8)
[ Guest Ok [ NFS
v Browseable [ FIp

Save & next Cancel

To edit double click on share, change the desired parameter and click “"Save”
button.

To delete share double click on share and click “Delete Share” button.



For share expansion just double click on share and set the new share size on
“New Share Size" field, click “"Save” to expand.

Setting share access ACL’s, double click on share and click "User Permissions”
for users or “"Group Permissions” for groups. From left pane drag and drop the
users or groups to access levels. If you have larger Active directory, insert
username to lookup in search field.

Write Permissions -> Can Read and Write to Share
Read Permissions -> Read Only Share access
Share Administrator -> Full Control (Full Admin in share)

Share Permssonns

Uners Pervmsssnm Wrke Perewsssens

oS

LR

Reod e saons

Shav e Adowrmt s atoe(s)

A

To setting up share quota, double click on share and click “"User Quotas” for
users or “Group Quotas” for groups. Set Soft limit and Hard limit field, select
User/s or Group/s, and click “Save selected”.



T Wier Duota lor share

Covnp ey Usage (M) Usage (%) Soft Linwt Pw £ Linnt roe

[ =) ow) apwres
adoan No Duot s Delfned
oy o o Dot s Delned
raes o et s Defined
swoport No Duot s Deloed

— p—
Sew Quota values (M) Solt Lt | Mard Lt : [_ Save selected Save all Clese

Accessing share via SMB/CIFS

To access share type SMB/CIFS can be via Windows Explorer in Windows
environment (ex: ||NAS_IP_ADDRESS ), can be mapped too.

From Linux environment can be accessed via command line or X-Windows.

Example via command line:
mount —t cifs —o username=USER,password=12345 //NAS_IP /SHARE_NAME /MOUNTPOINT

Example via X-Windows:
smb://USER@NAS_IP/SHARE_NAME

Accessing share via NFS
To access share type NFS can be via Linux command line.

Example:
mount —t nfs NAS_IP:/shares/SHARE_NAME /MOUNTPOINT

Accessing share via FTP
Shares SMB/CIFS or/and NFS can be exported as FTP. To access share exported
as FTP, can be via windows or linux.

Windows/Linux command line:
ftp NAS_IP (in domain use DOMAIN\USER)

Internet explorer or browser:
ftp://NAS IP

3.1.2 CIFS Shares Snapshots

To provide share snapshots, go to "Resources” menu, select “NAS”, and
“Snapshots”.
Share snapshots can be "in time” or scheduled with rotation.



Max. Snapshots
In use Snapshots
Reserved
Available

Snap Size (GB)
Max Rotate Count
At Max Rotate Count

15

15
10 (Max Size 466 GB)

3
@ Stop Snapshoting © Delete Oldest

& Hourly

 Daily 0000

 weekly Sunday v 0000 v
| Save schedule | Cancel |

To access existing snapshots open Windows Explorer and browse to JETNAS CIFS
Shares, then right click on share that have snapshots, click on “previous versions”

tab.
sharel on SuperStor Nas Appliance (S 2| x|
General | Security Previous Versions I Customize |
To view a previous version of a folder, select the
1£ < version from the following list and then click View. You
can also save a folder to a different location or restore
a previous version of a folder.
Folder versions:
Name | Time
L isharel Today, September 23, 2008, 7:57 PM
0K I Cancel | Aoply Help |

Windows XP SP1 and lower need to install “Shadow Copy Client” package.
Warni Snapshots is not a Backup System, use Backup System
: arning . ctead.

3.2 SAN Resources

3.2.1 iSCSI Target Management

Before using iSCSI Target system start STS service.

To manage iSCSI portals, volumes and luns go to “Resources” menu, and

choose “"SAN”, and “iSCSI Target Manager”.
iISCSI Management consists in 3 parts, portals, volumes, and target groups(aka lun

masking).

To create iSCSI Target Portal, in “"iSCSI Target Manager” tab, click on button
“New"”, give some portal name, and choose state of to online, and click “Save”.

Page 17



@ Add iSCSI Portal

Portal Name testportal
State Online v

] Save [ i Cancel }

To refresh portal sessions, “right click on portal”.

To edit “double click” on portal, you can change portal state, available on ports, or
assign username and password to portal.

* Portal state can be “Online/Offline”, Offline portal will not be exported.

* Available on Ports, can assign IP addresses separated by comma, where portal
will be exported.(blank field will export on all ports) ex: 192.168.1.19,10.0.0.1

* Username and password will protect portal with authentication, and must be
configured on initiator.

@ Edit iSCSI Portal ign.2010-01.com. jetnasappliance:BFB1564. testportal

Connection Parameters
Portal Name ign.2010-01.com.jetnasappliance:BFB1564.testportal
State Online v
Available on ports
Security Parameters

Username someuser

Password eesssssse
Confirm Password eeesssss|

l Save ] | Advanced I | Cancel |

Advanced button will set advanced parameters to portal.(Default parameters is
the best for all initiators)

To create iSCSI Volumes, click on tab “iSCSI Storage Management”, then click
“New Volume” button.

Choose Storage Group where iSCSI Volume will be created, give a name to volume
choose Block mode, I0 Mode, and size of volume and click “create” button.

* Storage Group will be where iSCSI Volume will be created.

* Volume name will be the name choosed plus suffix string (ex: VOL1-5B)

* Block Mode can be “Compatible” or *"Windows Only”, compatible will work
on all initiators, windows only will work only with windows initiators.

* 10 Mode is how data is written on volume can be FileIO or BlockIO.

* Size can be any capacity in GB that is available on Storage Group.



| New iSCSI Volume

Volume Parameters
Storage Group MASTER - Size:1862GB - Available:340GB v
VYolume ID vOL1
Block Mode Compatible v

I0 Mode BlockiO v
Size 100 GB
[ Create || cancel |

To expand Volume “double click” on volume, and set new size.(ex: 500) volume
will grow to 500GB.

Volume parameters cannot be changed!

Linux Initiators must be disconnected and reconnected after volume
expansion.( SCSI linux driver does not implement UA in driver yet ,
you must disconnect and reconnect again)

g i) Note

To delete an iSCSI volume just click on “delete” button.

To create target groups (aka: lun masking), click on *“New Group” button,
choose target portal where group will be assigned, and choose group name and
click “create” button.

£

h{' 7 New Target Group

R

Target Group Parameters
Target Portal ign.2010-01.com. jetnasappliance:BFB1564. testportal v

Target Group name testgroup|

[ Create ]l Cancel |

After group is create, to assign luns click on "Manage Luns” button, then click
“Add"” button and assign lun to Volume and click “Save”.

To remove lun just select lun radio button and click “remove” button.

To remove all assigned volumes click “remove all” button.

To assign initiators click on “Manage Initiators” button, then click “*Add” button
and insert initiator ign or alias name click “Save”.

To remove initiator just select initiator radio button and click “remove” button.
To remove all assigned initiators click “remove all” button.
Deleting Target Group all assigned initiators will loose access to all exported luns.

3) Not iSCSI initiators ign must be equal to client that will connect to portal
\ 1 ote otherwise initiator will not see any luns.

Accessing iSCSI with Microsoft iSCSI Initiator. Install MS iSCSI Initiator on server
you want to access iSCSI disks.

Double click on Microsoft iSCSI Initiator icon, on general tab click change, and
choose a initiator name. (here a choose name instead of ign formatted name)



Initiator Node Name Change x|

‘You can change the name of this initiator node. Changes may affect
access to iSCSI targets,

Initiator node name:

Reset | oK I Cancel |

Next select Discover tab and click add in target portals, and enter JETNAS IP
address.

Add Target Portal X|

Type the IP address or DNS name and socket number of the portal you

want to add. Click Advanced to select specific settings for the discovery
session ko the portal,

IP address or DNS name: Port:

192.168.1.32 |3260 Advanced... |
| OK I Cancel l

On targets tab, click refresh to check your iSCSI Disks.
x|

Generall Discovery Targets IPersistentTargelsl BoundVqumes/DevicesI

Select a target and click Log On to access the storage devices for that

target. Click details to see information about the sessions, connections and
devices for that target.

Targets:

Name

Details | LogOn... | Refresh |

| 0K I Cancel | Soply |

Click Log On button and choose “Automatically restore this connection

when system boots”, if you want the connection to be restored after a reboot
click OK.
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Log On to Target ll

Target name:

l ign.2008-02.net.bravo: JETNAS. vdiskl

[v Automatically restore this connection when the system boots

™ Enable multi-path
N Only select this option if ISCSI multi-path software is already installed

on your computer,
Advanced. .. | " Cancel |

To finish go to windows Disk Management and you should see the new disk.
If using iSCSI Disks in Windows 2000, the disks should be 2TB max only, with
Windows 2003 or higher you should convert disk to GPT to support large sizes.

logon may stay in Offline mode, some issues reported in Microsoft KB

- Basic disks should be used instead of dynamic, because the disks at
:D Note
about dynamic disks.

Now format and assign a letter. Ready to use!

g‘ Computer Management _ . ;]Elél

iﬂ, File | Action View wir;d;v;- - ﬁ;; ‘;‘i’ﬁl
- AE 2E RS

—Q Computer Management (Local) volume [ Layout [ Type [ File System [ Status |_Capacity | Free Space | % Free | Fault Tolerance [ Overhead |
= % System Tools =D (C:) Partition Basic NTFS Healthy (System) 15,99 GB 1,89 GB 11 % Mo 0%

[#-{f] Event Viewer
[+ Shared Folders
® @ Performance Logs and Alert:
Eﬂ, Device Manager
= @ Storage
&) Removable Storage
S Disk. Defragmenter
= Disk Management
] %_?;ﬁ Services and Applications

<9Disk 0 1
Basic (C:)
15,?9 GB 15,99 GB NTFS
Online Healthy (System)
<HDisk 1 .
Basic
49,?8 GB 49,88 GB
Online Unallocated
=Jcp-roM o
CD-ROM (D:)
No Media

< | LI B Unallocated |l Primary partition

3.2.2 Fiber Channel Target Management

Before using Fiber Channel Target service STS must be started.
To manage Fiber Channel Ports, volumes and luns go to “"Resources” menu, and
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choose “"SAN”, and “Fiber Channel Target Manager”.
Fiber Channel Management consists in 3 parts, ports, volumes, and target groups
(aka lun masking).

To enable an port to serve Fiber Channel Luns you must enable target mode on
port by click on column “*Mode” and choose “Target”.
Link Status Mode
Link Up - Loop Initiator
Link Up - Loop

f ;> Note Fiber Channel Port must be in target mode to create target groups
A associated to that port.

To create FC Volumes, click on tab “FC Storage Management”, then click
“New Volume” button.

Choose Storage Group where FC Volume will be created, give a name to volume
choose Block mode, I0 Mode, and size of volume and click “create” button.

* Storage Group will be where FC Volume will be created.

* Volume name will be the name choosed plus suffix string (ex: VOL1-5B)

* Block Mode can be “Compatible” or *"Windows Only”, compatible will work
on all initiators, windows only will work only with windows initiators.

* 10 Mode is how data is written on volume can be FileIO or BlockIO.

* Size can be any capacity in GB that is available on Storage Group.

' e New Fiber Channel Yolume

Volume Parameters
Storage Group MASTER - Size:1862GB - Available:240GB v
VYolume ID FCVOL1
Block Mode Compatible v

I0 Mode BlocklO v
Size 150 GB
[ Create || cancel |

To expand Volume “double click” on volume, and set new size.(ex: 500) volume
will grow to 500GB.

Volume parameters cannot be changed!
; i) Note Linux Initiators must be disconnected and reconnected after volume
N expansion.( SCSI linux driver does not implement UA in driver yet ,
you must disconnect and reconnect again)

To delete an FC volume just click on “delete” button.

To create target groups (aka: lun masking), click on *“New Group” button,



choose target port where group will be assigned, and choose group name and
click “create” button.

it
¢ New Target Group
#5¥
Target Group Parameters
Target Port 21:00:00:10:32:08:f8:14a v

Target Group name test

[ Create ]; Cancel |

After group is create, to assign luns click on *"Manage Luns” button, then click
“Add"” button and assign lun to Volume and click “Save”.

To remove lun just select lun radio button and click “remove” button.

To remove all assigned volumes click “remove all” button.

To assign initiators click on “Manage Initiators” button, then click “*Add” button
will show auto detected wwn’s, just select radio button on desired wwn and click
“Add Selected”.

-

O Add Initiator to test

wwn Selection
21:01:00:1b:32:28:f8:1a o
| Add Manually | l Add Selected | \ Close }

If wwn you want to add, was not auto detected click on button “"Add Manually”
and fill initiator wwn (ex: 20:00:01:4b:45:67:12:1c) and click “Save”.

-

< Add Initiator to test
O ‘

—

Initiator 20:00:01:4b:45:67:12:1c

i Save | | Close ’

To remove initiator just select initiator radio button and click “remove” button.
To remove all assigned initiators click “remove all” button.

Deleting Target Group all assigned initiators will loose access to all exported luns.
FC volume must be shown on registered wwwn initiator.

3.2.3 Device Migrator Tool



Migrator tool is used to migrate iSCSI Volumes to Fiber Channel or Fiber Channel
Volumes to iSCSI.

To migrate an Volume go to “"Resources” menu, and choose “SAN”, and
“Device Migrator Tool”.

Select Migration Type (iSCSI to FC / FC to iSCSI), and select checkbox of desired
volumes to migrate and click “Migrate”.

SAN Device Migrator Tool

o ' i5CSI -» FC
Migration Type
" FC -» i5CSI
Class Type Device Size
iscsi Disk MDSDFDMESTRE 250 GB v
Migrate } l Close \

After migration is complete you can check iSCSI/FC volumes table to assign to any
group you want!

— To migrate iSCSI or Fiber Channel Volumes, this Volumes

e )

¢ ) Important Info cannot be in use by any Target Group.
- Migrating Volumes does not allow Volume Properties.



3.3 Replication Resources

3.3.1

3.3.2

Replication Hosts

File Share Replication can be made between 2 or more JETNAS Appliances.
JETNAS can replicate (byte level) files and folders of a CIFS/NFS share from an
Appliance to another.

Go to “"Resources” menu, and choose “Replication”, and click on “Replication
Hosts” tab.

To add a replication pair click *“New Server” button, fill server name, server ip
address, and click “add server” button.

To delete just press “delete” button that belongs to server removal.

Replication Tasks

To replicate files and folders we need at least two JETNAS Appliances, one is the
source, and the other the destination.
First add a replication pair (see 3.3.1).

Go to “"Resources” menu, and choose “Replication”, and click on “File
Replication Tasks” tab.

To create a new replication task click on "New Task” button, fill task ID number,
on source browse file/folder and check to replicate. On destination, select
destination folder (CAN ONLY BE ONE).

4 o New Rephcation Task

Task 1D

Soswce This Server Destination Remote Server

v Yoru
« [T ) badug )] Sedug
« M 2 share . ] share

Advanced Options
™ Compression
[ Barxiwadth

[ Permissions
Fac's A
[ DOS Attributes

KB/s

Schedhule
o 2 ¥

Rephcate © Dudy v

Add Task Cancel

Next on schedule choose desired task frequency (Hourly, Daily, Weekly), and click
“Add Task” button.



CHAPTER 4 Maintenance & Backup

4.1 Maintenance

4.1.1

4.1.2

4.1.3

Server Maintenance

To do some appliance maintenance you can reboot, or shutdown Appliance, to
accomplish task, go to “"Maintenance” menu, and choose “Server
Maintenance”, and click on desired option (reboot, shutdown).

JETNAS Manager (Administrators)

To access “"JETNAS user Manager”, go to "Maintenance” menu, and choose
“Manager settings” option, click on "JETNAS user Manager” tab.

On “JETNAS user Manager”, you can have as many administrators as you want,
to access JETNAS SAN Storage Manager.

You can add, edit or delete any registered user, only the default Administrator
account cannot be deleted, only password change.

. ( ) Create New GUI Administrator

Username:
Passwaord:
Confirm Password
\ Add \ Cancel

Software Updates & Configuration Backup

To access Software Updates, for updating propose, go to *Maintenance” menu,
and choose “"Manager settings” option, click on “"Software Updates /Conf
Backup” tab.

To proceed with update, you should have a file provided by Manufacturer, click on
browse button, select file and click "Update”.

@ Warnin Before Updating System, is strong recommend to Backup all
' 9 your DATA first and backup your configuration.

To Backup your configuration you must click on “backup” button, and save the
file in a safe place.

When you change some configuration option, create
a CIFS share, or iSCSI lun, or change anything in
JETNAS Appliance is always recommended to Backup
your Configuration.

e )
[ 4

Important Info



4.1.4 Backup Agents

JETNAS Appliance™ has already pre-installed Backup Agents for:
Backup Exec™ 11/12/2010 (Need to buy additional RALUS license)

To configure Backup Exec™ RALUS Agent for 11/12/2010 fill Backup Exec™ Server
name / ip address and password for user “bkagnt” and click “Save”. Go to
“System” menu, click on “System adv settings” and start BE RALUS service.
In Backup Exec under Favorites->Linux should appear JETNAS Server.

See screenshots below:

Badkup Job Propertics Covwwyds? I E3
o Sebachons
Souce =
Selactions SeecSonbitrase 00000
Fatcurce Oy [Bachup 00022 ] Lowd zeectons bon watirg 2 | 7 leghude subdachonies
Farouce Dedertids Sedacson it deic ¥ Stce e detad:
oy r - L S Rt
Nbew by Alescuace | View Seloction Detad: |
I 21k Al Reseurces o My o sae | Typs | Modfing Date
Sehngs Shm[=]14 4= [rooT]
Genesd S m=11 g
Advanced o D8 Systenstate
< = [ Yerce 538 Zerver TRLSDTC"
= D& shedm Cogw G
7 [ Favorne Resounce
Advanoad Dvb-tared Bacho = 7 %) LU Sarvers
Nicseeon SOL =0 B cabog: ocsdonan
Micszoaft Eechargn » DED marte bravomt
Micszeuf Ackve Dvecton V‘S »"«
Lot Domro o ﬁ -4
Ovacke Qo6
rez OO bact
NefWase SUS % 10D dev
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APPENDIX A. RAID Levels

RAID 0 | |

RAID Level 0 requires a minimum of 2 drives to implement

= RAID 0 implements a striped disk array, the data is broken down into blocks and each block is written
to a separate disk drive

= I/O performance is greatly improved by spreading the I/O load across many channels and drives

= Best performance is achieved when data is striped across multiple controllers with only one drive per
controller

= No parity calculation overhead is involved

= Not a "True" RAID because it is NOT fault-tolerant

= The failure of just one drive will result in all data in an array being lost

= Should never be used in mission critical environments

RAID 1

RAID Level 1 requires a minimum of 2 drives to implement

= One Write or two Reads possible per mirrored pair

Twice the Read transaction rate of single disks, same Write transaction rate as single disks

= 100% redundancy of data means no rebuild is necessary in case of a disk failure, just a copy to the
replacement disk

Transfer rate per block is equal to that of a single disk

= Under certain circumstances, RAID 1 can sustain multiple simultaneous drive failures

RAID 5 | | |

RAID Level 5 requires a minimum of 3 drives to implement

= Highest Read data transaction rate

= Medium Write data transaction rate

= Low ratio of ECC (Parity) disks to data disks means high efficiency
= Good aggregate transfer rate

Disk failure has a medium impact on throughput

= Most complex controller design

RAID 6 | | |

RAID Level 6 requires a minimum of 5 drives to implement

= RAID 6 is essentially an extension of RAID level 5 which allows for additional fault tolerance by using a
second independent distributed parity scheme (dual parity)

= Data is striped on a block level across a set of drives, just like in RAID 5, and a second set of parity is
calculated and written across all the drives; RAID 6 provides for an extremely high data fault tolerance
and can sustain multiple simultaneous drive failures

= RAID 6 protects against multiple bad block failures while non-degraded

= RAID 6 protects against a single bad block failure while operating in a degraded mode

= Write performance can be brought on par with RAID Level 5 by using a custom ASIC for computing
Reed-Solomon parity

= Requires N+2 drives to implement because of dual parity scheme

RAID 10 | | |

RAID Level 10 requires a minimum of 4 drives to implement

= RAID 10 is implemented as a striped array whose segments are RAID 1 arrays

= RAID 10 has the same fault tolerance as RAID level 1

= RAID 10 has the same overhead for fault-tolerance as mirroring alone

= High I/O rates are achieved by striping RAID 1 segments

= Under certain circumstances, RAID 10 array can sustain multiple simultaneous drive failures
= Very expensive / High overhead

= All drives must move in parallel to proper track lowering sustained performance

= Very limited scalability




RAID 50 | | |

RAID Level 50 requires a minimum of 6 drives to implement

= RAID 50 should have been called "RAID 03" because it was implemented as a striped (RAID level 0)
array whose segments were RAID 3 arrays (during mid-90s)

= Most current RAID 50 implementation is illustrated above

= RAID 50 is more fault tolerant than RAID 5 but has twice the parity overhead

= High data transfer rates are achieved thanks to its RAID 5 array segments

= High I/O rates for small requests are achieved thanks to its RAID 0 striping

= All disk spindles must be synchronized, which limits the choice of drives

= Failure of two drives in one of the RAID 5 segments renders the whole array unusable




APPENDIX B. RAID GROWING TABLE

The RAID Growing and Migration is only available on Business Edition Series.

For RAID growing just select the same RAID type, to migrate select the new
RAID Type.

Check Migration table below:

To Single |Raid0 |Raid1 |Raid5 |Raid 6 |Raid 10 |Raid 50
From

Single No Yes Yes Yes Yes Yes Yes
Raid 0 No Yes No Yes Yes Yes Yes
Raid 1 No Yes No Yes Yes Yes Yes
Raid 5 No Yes No Yes Yes Yes Yes
Raid 6 No Yes No Yes Yes Yes Yes
Raid 10 No Yes No Yes Yes Yes Yes
Raid 50 No Yes No Yes Yes Yes Yes

@ Warnin Rapid RAID Recovery will be disabled on any Unit that is
' 9 migrating! BACKUP ALL YOUR DATA FIRST!

RAID growing or Migrating can take up to 48 hours

£ ) Important Info to finish.



APPENDIX C. PERMISSIONS TABLE

JETNAS has Windows ACL (Access Control List) for read, write and execute
based on POSIX standard written by SGI.

Access Control Lists can be assigned by using Microsoft Windows® explorer.
Check table 1 for mapping details.

Table 1(Linux Rights in Windows):

Permissions rwx | -wx | Rw-| r-x | -w- | r-- | --x
Full Control U

Traverse Folder / Execute File U U U U
List Folder / Read Data U U U U

Read Attributes U a a U U U
Read Extended Attributes U a U U
Create Files / Write Data U U U U

Create Folders / Append Data U a a U

Write Attributes U U U U

Write Extended Attributes U U U U

Delete Subfolders and Files U

Delete U

Read Permissions U a a a U U U
Change Permissions u

Take Ownership U




APPENDIX D. JETNAS APPLIANCE LICENSE

IMPORTANT: PLEASE READ THE TERMS AND CONDITIONS OF THIS LICENSE AGREEMENT
CAREFULLY BEFORE USING THE SOFTWARE. JETNAS IS WILLING TO LICENSE THE
SOFTWARE TO YOU AS THE INDIVIDUAL, THE COMPANY, OR THE LEGAL ENTITY THAT
WILL BE UTILIZING THE SOFTWARE (REFERENCED BELOW AS "YOU OR YOUR") ONLY ON
THE CONDITION THAT YOU ACCEPT ALL OF THE TERMS OF THIS LICENSE AGREEMENT.
THIS IS A LEGAL AND ENFORCEABLE CONTRACT BETWEEN YOU AND JETNAS. BY
OPENING THIS PACKAGE, BREAKING THE SEAL, CLICKING ON THE "I AGREE WITH TERMS
AND CONDITIONS" AND CLICK "PROCEED" BUTTON OR OTHERWISE INDICATING ASSENT
ELECTRONICALLY, OR LOADING THE SOFTWARE, YOU AGREE TO THE TERMS AND
CONDITIONS OF THIS AGREEMENT. IF YOU DO NOT AGREE TO THESE TERMS AND
CONDITIONS, CLOSE THIS WINDOW, OR OTHERWISE INDICATE REFUSAL, MAKE NO
FURTHER USE OF THE SOFTWARE, AND RETURN THE FULL PRODUCT WITH PROOF OF
PURCHASE TO THE DEALER FROM WHOM IT WAS ACQUIRED WITHIN THIRTY (30) DAYS
OF PURCHASE, AND YOUR MONEY WILL BE REFUNDED.

The terms of this software license agreement, does not apply to the Free Software applications distributed
with JETNAS software. Instead, those programs are covered by other licenses, including the GNU
General Public License. A copy of the GPL along with the other applicable Free Software Licenses can be
found on CD.

COPYRIGHT AND OWNERSHIP

The JETNAS software is a non-exclusive licensed and sold to you for use only as permitted by this
License Agreement. JETNAS reserves any rights not expressly granted to you. Copying of the software is
prohibited by law unless specifically authorized in writing by JETNAS. You may not use, copy, modify,
sell, lease, sublease or otherwise transfer JETNAS software in whole or in part.

RIGHTS AND INTELLECTUAL PROPERTY

The JETNAS software contains intellectual property rights, and in order to protect them, you may not
decompile, reverse engineer, disassemble or otherwise reduce the JETNAS software to a human
perceivable form.

TERMINATION

This license will be automatically terminated without notice from JETNAS if you fail to comply with any
term or condition of this agreement. If you do not agree to be bound by these terms and conditions, you
may not use the JETNAS or any of its software components.

DISCLAIMER OF WARRANTIES
JETNAS software are licensed "as is" without warranty of any kind.

UNLAWFUL PROVISIONS

JETNAS hereby disclaims all warranties express and implied, relating to JETNAS, the installation utilities
and the embedded software including, without limitation, any implied warranty of merchantability, and
fitness for a particular purpose or non-infringement.

If any provision of the agreement is held to be unenforceable for any reason, all other provisions of this
agreement shall nevertheless be deemed valid and enforceable to the fullest extent possible.

LIMITATION OF LIABILITY

Under this agreement, JETNAS will not be liable should the price you paid exceeded the JETNAS
software real value. Furthermore, under no event will JETNAS be liable for any lost profits, lost data, cost
of procurement of substitute goods or services, or any special consequential, incidental, indirect or
punitive damages arising out of or under this agreement. The limitation of liability set forth in this
paragraph will apply, whether or not JETNAS was advised of the possibility of the loss, liability or
damages and not withstanding any failure of essential purpose of any limited remedy.



WAIVER
No delay or failure of JETNAS to exercise any right under neither this agreement nor any partial exercise
thereof shall be deemed to constitute a waiver or any rights granted hereunder or under law.

ENTIRE AGREEMENT
This agreement constitutes the sole and exclusive agreement between the parties concerning the subject
matter hereof.

LIMITED WARRANTY

JETNAS warrants that the media on which the software is distributed will be free from defects for a
period of thirty (30) days from the date of delivery of the software to you. Your sole remedy in the event
of a breach of this warranty is that JETNAS will, at its option, replace any defective media returned to
JETNAS within the warranty period, or refund the money you paid for the software. JETNAS does not
warrant that the software will meet your requirements, that operation of the software will be
uninterrupted, or that the software will be error-free.

AUTHORIZED SERVICE
Only an authorized service representative can service JETNAS software. Failure to comply with this
requirement will void the warranty.

APPLICABLE LAW
This agreement shall be governed by Portugal’s law. You agree to jurisdiction and venue in the courts
located in Lisbon, Portugal for all claims, disputes and litigation arising under or related to this agreement.



APPENDIX E. GNU GENERAL PUBLIC LICENSE

GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but
changing it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom to share and change it. By
contrast, the GNU General Public License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users. This General Public License applies to most
of the Free Software Foundation's software and to any other program whose authors commit to using it.
(Some other Free Software Foundation software is covered by the GNU Lesser General Public License
instead.) You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are
designed to make sure that you have the freedom to distribute copies of free software (and charge for this
service if you wish), that you receive source code or can get it if you want it, that you can change the
software or use pieces of it in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to ask
you to surrender the rights. These restrictions translate to certain responsibilities for you if you distribute
copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the
recipients all the rights that you have. You must make sure that they, too, receive or can get the source
code. And you must show them these terms so they know their rights.

We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which
gives you legal permission to copy, distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain that everyone understands that there
is no warranty for this free software. If the software is modified by someone else and passed on, we want
its recipients to know that what they have is not the original, so that any problems introduced by others
will not reflect on the original authors' reputations.

Finally, any free program is threatened constantly by software patents. We wish to avoid the danger that
redistributors of a free program will individually obtain patent licenses, in effect making the program
proprietary. To prevent this, we have made it clear that any patent must be licensed for everyone's free
use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow.

GNU GENERAL PUBLIC LICENSE TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION
AND MODIFICATION

0. This License applies to any program or other work which contains a notice placed by the copyright
holder saying it may be distributed under the terms of this General Public License. The "Program",
below, refers to any such program or work, and a "work based on the Program" means either the
Program or any derivative work under copyright law: that is to say, a work containing the Program or a
portion of it, either verbatim or with modifications and/or translated into another language.
(Hereinafter, translation is included without limitation in the term "modification".) Each licensee is
addressed as "you".

Activities other than copying, distribution and modification are not covered by this License; they are
outside its scope. The act of running the Program is not restricted, and the output from the Program is
covered only if its contents constitute a work based on the Program (independent of having been made
by running the Program). Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's source code as you receive it, in any



medium, provided that you conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty, keep intact all the notices that refer to this license and to
the absence of any warranty, and give any other recipients of Program a copy of this License along with
the Program.

You may charge a fee for the physical act of transferring a copy, and you may at your option offer
warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it, thus forming a work based on
the Program, and copy and distribute such modifications or work under the terms of Section 1 above,
provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices stating that you changed the files and
the date of any change.

b) You must cause any work that you distribute or publish, that in whole or in part contains or is derived
from the Program or any part thereof, to be licensed as a whole at no charge to all third parties under
the terms of this License.

c) If the modified program normally reads commands interactively when run, you must cause it, when
started running for such interactive use in the most ordinary way, to print or display an announcement
including an appropriate copyright notice and a notice that there is no warranty (or else, saying that
you provide a warranty) and that users may redistribute the program under these conditions, and
telling the user how to view a copy of this License. (Exception: if the Program itself is interactive but
does not normally print such an announcement, your work based on the Program is not required to
print an announcement.)

These requirements apply to the modified work as a whole. If identifiable sections of that work are not
derived from the Program, and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those sections when you distribute them as
separate works. But when you distribute the same sections as part of a whole which is a work based on
the Program, the distribution of the whole must be on the terms of this License, whose permissions for
other licensees extend to the entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by
you; rather, the intent is to exercise the right to control the distribution of derivative or collective works
based on the Program.

In addition, mere aggregation of another work not based on the Program with the Program (or with a
work based on the Program) on a volume of a storage or distribution medium does not bring the other
work under the scope of this License.

3. You may copy and distribute the Program (or a work based on it, under Section 2) in object code or
executable form under the terms of Sections 1 and 2 above provided that you also do one of the
following:

a) Accompany it with the complete corresponding machine-readable source code, which must be
distributed under the terms of Sections 1 and 2 above on a medium customarily used for software
interchange; or,

b) Accompany it with a written offer, valid for at least three years, to give any third party, for a charge no
more than your cost of physically performing source distribution, a complete machine-readable copy
of the corresponding source code, to be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange; or,

¢) Accompany it with the information you received as to the offer to distribute corresponding source
code. (This alternative is allowed only for noncommercial distribution and only if you received the
program in object code or executable form with such an offer, in accord with Subsection b above.)



The source code for a work means the preferred form of the work for making modifications to it. For an
executable work, complete source code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to control compilation and installation of the
executable. However, as a special exception, the source code distributed need not include anything that
is normally distributed (in either source or binary form) with the major components (compiler, kernel,
and so on) of the operating system on which the executable runs, unless that component itself
accompanies the executable.

If distribution of executable or object code is made by offering access to copy from a designated place,
then offering equivalent access to copy the source code from the same place counts as distribution of the
source code, even though third parties are not compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program except as expressly provided under
this License. Any attempt otherwise to copy, modify, sublicense or distribute the Program is void, and
will automatically terminate your rights under this License. However, parties who have received copies,
or rights, from you under this License will not have their licenses terminated so long as such parties
remain in full compliance.

5. You are not required to accept this License, since you have not signed it. However, nothing else grants
you permission to modify or distribute the Program or its derivative works. These actions are prohibited
by law if you do not accept this License. Therefore, by modifying or distributing the Program (or any
work based on the Program), you indicate your acceptance of this License to do so, and all its terms and
conditions for copying, distributing or modifying the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the Program), the recipient automatically
receives a license from the original licensor to copy, distribute or modify the Program subject to these
terms and conditions. You may not impose any further restrictions on the recipients' exercise of the
rights granted herein. You are not responsible for enforcing compliance by third parties to this License.

7. If, as a consequence of a court judgment or allegation of patent infringement or for any other reason
(not limited to patent issues), conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not excuse you from the conditions of
this License. If you cannot distribute so as to satisfy simultaneously your obligations under this License
and any other pertinent obligations, then as a consequence you may not distribute the Program at all.
For example, if a patent license would not permit royalty-free redistribution of the Program by all those
who receive copies directly or indirectly through you, then the only way you could satisfy both it and
this License would be to refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular circumstance, the
balance of the section is intended to apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right claims or
to contest validity of any such claims; this section has the sole purpose of protecting the

integrity of the free software distribution system, which is implemented by public license practices.
Many people have made generous contributions to the wide range of software distributed through that
system in reliance on consistent application of that system; it is up to the author/donor to decide if he or
she is willing to distribute software through any other system and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this
License.

8. If the distribution and/or use of the Program is restricted in certain countries either by patents or by
copyrighted interfaces, the original copyright holder who places the Program under this License may
add an explicit geographical distribution limitation excluding those countries, so that distribution is
permitted only in or among countries not thus excluded. In such case, this License incorporates the
limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions of the General Public License
from time to time. Such new versions will be similar in spirit to the present version, but may differ in
detail to address new problems or concerns.



Each version is given a distinguishing version number. If the Program specifies a version number of
this License which applies to it and "any later version", you have the option of following the terms and
conditions either of that version or of any later version published by the Free Software Foundation. If
the Program does not specify a version number of this License, you may choose any version ever
published by the Free Software Foundation.

10. If you wish to incorporate parts of the Program into other free programs whose distribution conditions
are different, write to the author to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes make exceptions for this.
Our decision will be guided by the two goals of preserving the free status of all derivatives of our free
software and of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT
WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER
PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS
WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR
DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE PROGRAM
(INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED
INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF
THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER
OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to the public, the best
way to achieve this is to make it free software which everyone can redistribute and change under these
terms.

To do so, attach the following notices to the program. It is safest to attach them to the start of each source
file to most effectively convey the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

<one line to give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify it under the terms of the GNU
General Public License as published by the Free Software Foundation; either version 2 of the License,
or (at your option) any later version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY;
without even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with this program; if not,
write to the Free Software Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301
USA.



Also add information on how to contact you by electronic and paper mail.
If the program is interactive,make it output a short notice like this when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author Gnomovision comes with
ABSOLUTELY NO WARRANTY; for details type “show w'. This is free software, and you are
welcome to redistribute it under certain conditions; type “show c' for details.

The hypothetical commands ‘show w' and “show ¢' should show the appropriate parts of the General
Public License. Of course, the commands you use may be called something other than “show w' and
“show c'; they could even be mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your school, if any, to sign a
"copyright disclaimer" for the program, if necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program *Gnomovision' (which makes
passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into proprietary programs. If
your program is a subroutine library, you may consider it more useful to permit linking proprietary
applications with the library. If this is what you want to do, use the GNU Lesser General Public License
instead of this License.



