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This XCubeSAN series white paper is applicable to the following XCubeSAN models:

XCubeSAN Storage System 4U 19” Rack Mount Models

Model Name Controller Type Form Factor, Bay Count, and Rack Unit
XS§5224D Dual Controller LFF 24-disk 4U Chassis
XS§3224D Dual Controller LFF 24-disk 4U Chassis
XS83224S Single Controller LFF 24-disk 4U Chassis
XS§1224D Dual Controller LFF 24-disk 4U Chassis
XS1224S Single Controller LFF 24-disk 4U Chassis

XCubeSAN Storage System 3U 19" Rack Mount Models

Model Name

Controller Type

XS5216D

Dual Controller

LFF 16-disk 3U Chassis

Form Factor, Bay Count, and Rack Unit

XS3216D

Dual Controller

LFF 16-disk 3U Chassis

XS3216S

Single Controller

LFF 16-disk 3U Chassis

XS1216D

Dual Controller

LFF 16-disk 3U Chassis

XS81216S

Single Controller

LFF 16-disk 3U Chassis

XCubeSAN Storage System 2U 19” Rack Mount Models

Model Name

Controller Type

Form Factor, Bay Count, and Rack Unit

XS5212D

Dual Controller

LFF 12-disk 2U Chassis

X85212S

Single Controller

LFF 12-disk 2U Chassis

XS83212D

Dual Controller

LFF 12-disk 2U Chassis

XS83212S

Single Controller

LFF 12-disk 2U Chassis

XS1212D

Dual Controller

LFF 12-disk 2U Chassis

XS1212S

Single Controller

LFF 12-disk 2U Chassis

XS5226D

Dual Controller

SFF 26-disk 2U Chassis

XS5226S

Single Controller

SFF 26-disk 2U Chassis

XS83226D

Dual Controller

SFF 26-disk 2U Chassis

X§83226S

Single Controller

SFF 26-disk 2U Chassis

XS§1226D

Dual Controller

SFF 26-disk 2U Chassis
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XS1226S Single Controller SFF 26-disk 2U Chassis

Information contained in document has been reviewed for accuracy. But it could include
typographical errors or technical inaccuracies. Changes are made to the document
periodically. These changes will be incorporated in new editions of the publication. QSAN
may make improvements or changes in the products. All features, functionality, and product
specifications are subject to change without prior notice or obligation. All statements,
information, and recommendations in this document do not constitute a warranty of any
kind, express or implied.

Any performance data contained herein was determined in a controlled environment.
Therefore, the results obtained in other operating environments may vary significantly.
Some measurements may have been made on development-level systems and there is no
guarantee that these measurements will be the same on generally available systems.
Furthermore, some measurements may have been estimated through extrapolation. Actual
results may vary. Users of this document should verify the applicable data for their specific
environment.

This information contains examples of data and reports used in daily business operations.
To illustrate them as completely as possible, the examples include the names of individuals,
companies, brands, and products.

All of these names are fictitious and any similarity to the names and addresses used by an
actual business enterprise is entirely coincidental.
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Setup Apple Xsan

Executive Summary

Xsan is Apple Inc.'s SAN (Storage Area Network) or clustered file system for macOS. Xsan
enables multiple Mac desktop and Xserve systems to access shared block storage over a
Fibre Channel network. With the Xsan file system installed, these computers can read and
write to the same storage volume at the same time. Xsan is a complete SAN solution that
includes the metadata controller software, the file system client software, and integrated
setup, management and monitoring tools. This application note provides technical guidance
for setup Apple Xsan with QSAN XCubeSAN series product.

Audience

This document is applicable for QSAN customers and partners who are interested in
learning about Apple Xsan software. It assumes the reader is familiar with QSAN products
and has general IT experience, including knowledge as a system or network administrator. If
there is any question, please refer to the user manuals of products, or contact QSAN
support for further assistance.

Overview

Xsan has all the normal features to be expected in an enterprise shared disk file system,
including support for large files and file systems, multiple mounted file systems, meta data
controller failover for fault tolerance, and support for multiple operating systems.

This document is used for guiding user to setup Xsan topology step by step.

> | INFORMATION:
" Xsan is a powerful and scalable solution for storage and consolidation,
for more information, please refer to: https://support.apple.com/xsan

Setup Apple Xsan 1
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Prerequisites

Please check the Xsan version and macQOS version. You can refer to the link below for
compatibility.

e https://support.apple.com/en-us/HT200135
e https://support.apple.com/en-us/HT200111

Xsan Software

The following demonstration uses Xsan version 5 included in macOS Server 5.x, which you
can purchase and install from the App Store.

¢ https://itunes.apple.com/us/app/os-x-server/id883878097

Environment
e MDC (MetaData Controller)

> Model: Mac Pro (6-Core, 16GB)
o FC (Fibre Channel) HBA: ATTO Celerity FC-84EN
> 0S: macOS Sierra version 10.12.2 and installed macOS server app

e Client

o Model: Mac Pro (4-Core, 8GB)
o FC HBA: ATTO Celerity FC-84EN
o 0OS: X El Capitan version 10.11.6

* FC Switch
> Model: Brocade 6505 (24 ports)
e Storage

o Model: XCubeSAN XS3212D

Memory: 8GB (2 x 4GB in bank 1 & 3) per controller

Firmware 1.2.2

HDD: 12 x Seagate Constellation ES, STS00NM0001, 500GB, SAS 6Gb/s
o HDD Pool: RAID 5 Pool with 12 x NL-SAS HDDs in Controller 1
> HDD Volume: 100GB in Pool

2 © Copyright 2018 QSAN Technology, Inc. All Right Reserved.
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Topology

The following is a topology diagram. MDC and client with FC HBAs connect to the FC switch.
XCubeSAN with FC host card also connect to the FC switch.

==
MDC Client
\ ‘ Limmm——i
FC switch
Switch
Figure 1 Xsan Topology

Configuration

MDC (MetaData Controller) Part

1. First, configure the network setting in the System Preferences -> Network. DNS Server
adds itself as the IP address.

Setup Apple Xsan 3
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Ethernet 1 F PPN
At QY Status: Connected
Ethernet 1is currently active and has the IP
® Ethernet 2 Lo address 192.168.173.99.
Connected N
\C/}':'Fi =~ Configure IPv4: Manually ]
° Bluetooth PAN g IP Address: 192.168.173.99
Not Connected
' : Subnet Mask: 255.255.128.0
@ Thunde...t Bridge
Not Connected Nl Router: 192.168.128.254
DNS Server: 192.168.173.99.
Search Domains:
=T~ Advanced... ?
Assist Me...
Figure 2 Configure Network Settings

2. Configure the DNS server and add a Host Name in the Server -> DNS. This feature is
included in the macOS server app.

&) ons o

Status: @ Set your network DNS settings to 192.168.173.98 to use this server
Learn about configuring this service @

Permissions: All Networks

Edit Permissions...

Forwarding Servers: 2 forwarding servers specified

Edit Forwarding Servers...

Lookups: || Perform lookups for  all clients j+
Host Names: | Host Name IP Addresses
macpro.xsan 192.168.173.99
+ b Q
Figure 3 Configure DNS Settings

4 © Copyright 2018 QSAN Technology, Inc. All Right Reserved.



@ Macpro.xsan

Host Name: macpro.xsan

IP Addresses: 192.168.173.99

J’_ —
Aliases:
+
Create an MX record for this host name
Cancel
Figure 4 Add a Host Name in DNS Setting

QSAN

Create

Setup Apple Xsan
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3. Use the Network Utility in the Applications -> Utilities to check if the network settings
are correct.

Info  Metstat Ping Lookup  Traceroute  Whois  Finger  Port Scan

Enter the network address to ping.

macpro.xsan (ex. 10.0.2.1 or www.example.com)

Send an unlimited number of pings
* Send only 10 pings Ping

Ping has started.

PING macpro.xsan (1%2.16B.173.99): 56 data bytes

64 bytes from 192.168.173.99: icmp_seq=0 tt1l=64 time=8.064 ms
64 bytes from 192.168.173.9%9: icmp_seq=1 ttl=64 time=8.879 ms
64 bytes from 192.168.173.99: icmp_seq=2 ttl=64 time=8.134 ms
64 bytes from 192.168.173.9%: icmp_seq=3 ttl=64 time=8.129 ms
64 bytes from 192.168.173.99: icmp_seq=4 tt1l=64 time=8.136 ms
64 bytes from 192.168.173.9%9: icmp_seq=5 ttl=64 time=8.068 ms
64 bytes from 192.168.173.99: icmp_seq=6 ttl=64 time=8.857 ms
64 bwtes from 192.168,173.9%: icmo seo=7 ttl=64 time=R.875 ms

Figure 5 Ping the DNS Server

Info  Metstat Ping Lookup  Tracercute  Whois  Finger  Port Scan

Enter an internet address to lookup.

192.168.173.99 {ex. 10.0.2.1 or www.example.com)

Loockup

Lookup has started..

192.168.173.99 —> macpro.xsan

Figure 6 Lookup the IP Address

6 © Copyright 2018 QSAN Technology, Inc. All Right Reserved.
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4. Turn on the Open Directory service and follow the instructions to configure it in the
Server -> Open Directory.

Open Directory

Figure 7 Turn on the Open Directory Service

Configure Network Users and Groups

To continue, you'll need to configure your server as a network directory. This directory will store
important information such as your user and group accounts.

AT

jca s iiried Sepeani witini-as d repl

Rastore Cpen Cirectory domein fram an archive

MNext Cancel

Figure 8 Configure Open Directory Step 1

Setup Apple Xsan 7
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Directory Administrator

Enter account information for the new directory administrator account. This user account will
have administrative privileges for managing network users and groups.

Name: Directory Administrator
Account Name: diradmin
Password: sssswee

Verify: sssses

+| Remember this password in my keychain

Cancel Previous Mext

Figure 9 Configure Open Directory Step 2

Organization Information

Enter the name of vour oraanization. This info miwmyn to users to helo them
PSRRI et P e e
Organization Name: Xsantest
au. .This'will be used to.verify.yaur Rrovide arremail @ddress that users-can use to.contact y

server'ssautheriticity:as well as=forsupport.

Admin Emnail &ddress: gsantest@gsan.com

Previous Mevt Cancel

Figure 10 Configure Open Directory Step 3

8 © Copyright 2018 QSAN Technology, Inc. All Right Reserved.



Confirm Settings

This server will become a directory server with these settings:

Administrator Name:
Administrator Account Name:
Organization Name:

Administrator Email:

Cancel

Directory Administrator
diradmin
Xsantest

gsantest@gsan.com

Figure 11 Configure Open Directory Step 4

QSAN

Previous Set Up

5. Continue to configure the Xsan service. Make sure you have connected the FC volumes
to this MDC host and you will be able to enable the Xsan service. When connecting the
FC volume, you will see a pop-up window as shown below, then just click the Ignore

button and leave it blank.

The disk you inserted was not readable by this

computer.

Initialize...

Ignore

Figure 12 Connect to the FC Volume

TIP:

Please do not use partitions and do not erase the FC volumes when
connecting to the Mac server. If you do that, the volume will no longer be
part of the Xsan LUN.

Setup Apple Xsan 9
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6. This is an option to configure the MPIO (MultiPath 1/0) service, please check the FC
HBA driver settings. Here is an example of ATTO Celerity FC-84EN. You can download
its configuration tool from their website.

Figure 13 ATTO Configuration Tool

7. Then navigate to the Advanced function tab to check if it is Enabled.

Device Listing Basic Info  Flash
Network
@ | localhost Driver Parameters
= | ]
= —m i |I"|"" rwan v BTG Tijhat =— Londlr el
i 4]
-, Maximum I/O Transfer Size:  Default =z
o
v =i .
s ) |l Commit | ||||Refresh Defaults
- .
‘J. E
| = |

Figure 14 Enable Multipath

10 © Copyright 2018 QSAN Technology, Inc. All Right Reserved.
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8. After connecting two FC cables to the controller 1 and 2 of the storage system, the
same LUN information will be seen on both Fibre Channel Domains. The system
identifies the same LUNs as one automatically.

¥ Hardware Fibre Channel Device Tree

-
ATA Fibre Channe! Domain O

Audio ¥ Fibre Channe! Domain 1
Bluetooth ¥ SCSI Target Device & 0
Camera SCS!ILogical Unit @ 0
Card Reaper SCS! Logical Unit @ 1
Dragnost‘t.:s ¥ Fibre Channe! Domain 2
Disc Burning ¥ SCSI Target Device @ 0
[.t'\emel Cards SCSi Logical Unit @ 0
Fibre Channel SCSi Logical Unit @1
FireW're

’ Fibre Channe! Domain 3
Graphics/Displays

Figure 15 MPIO on Both Fibre Channel Domains

9. Next, turn on the Xsan service in the Server -> Xsan.

Figure 16 Turn on the Xsan Service

Setup Apple Xsan 11
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10. Select the Create a new SAN item and click the Next button.

Getting Started

Choose how to set up this server as an Xsan Storage Area Network (SAN) metadata controller.

# Create a new SAN
This server will be the first controller for a new SAN.

Join an existing SAN as a controller
This server will be an additional controller for an existing SAN.

Cancel Mext

Figure 17 Create a new SAN Step 1

11. Enter a name for this SAN environment and then click the Next button.

Choose SAN Name

Enter a SAN name that will be seen by clients and other controllers on the local network.

MName: xsangsan

The name cannot be changed once the SAN is created.

Cancel Previous Mext

Figure 18 Create a new SAN Step 2

12 © Copyright 2018 QSAN Technology, Inc. All Right Reserved.
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12. Click the Next button to continue.

Configure Network Users and Groups

To continue, you'll need to configure your server as a network directory. This directory will store
LR ATRRGE S frnfn b minb s e s = e T DT T T I D A R R IR

Previous MNext Cancel

Figure 19 Create a new SAN Step 3

13. Enter the password which you setup on the Open Directory, then click the Next button.

Directory Administrator

Enter account information for the new directory administrator account. This user account will
have administrative privileges for managing network users and groups.

Name: Directory Administrator
Account Name: diradmin
Password: sssswee

Verify: sssses

+| Remember this password in my keychain

Cancel Previous Mext

Figure 20 Create a new SAN Step 4

Setup Apple Xsan 13
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16. Enter a Volume Name. At least two storage pools are required. One is for metadata and
the other is for storing data in each Xsan volume. Click the + button to add storage

pools.

L= voll

Volume Name: vol1

Status: Ready - click Create to initialize this volume

Size: 214.74 GB
Options: || Use native extended attributes
+| Use access control lists
lgnore ownership
Use case sensitive file system

»~

Windows ID Mapping: Generated |Ds from GUID v

Storage Pool Size (Logical Drives)

MetadataAndJournal 10.73 GB (1 logical drive)
Data 214.74 GB (1 logical drive)
+ - #

Figure 23 Create a new SAN Step 7

TIP:
The FC volume (LUN) needs to be changed a name before it is assigned

to the Xsan volume. The keyword meta is a reserved term which you

cannot use.

TIP:
If you will add more LUNSs to this Xsan volume to extend the capacity,

suggest separating Metadata and Journal into different LUNSs.

Setup Apple Xsan 15
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17. Then, the Xsan volume is displayed in the Server -> Xsan.

Xsan

Status: Available - Configured clients will automatically use volumes made available by this SAN
Learn about configuring devices for this service @

SAN Name: xsangsan

Save Configuration Profile...

Wolumes: | volume Size  Status
wvoll 21474 GB  Available
+ - -
LIS B2 Lartio er ACTIESS Status
macpro.xsan (this Mac) 192.168.173.99  Available

Figure 24 A SAN Volume is Created

18. An Xsan volume named voll appears on the MDC.

<

Favorites

@ AirDrop

E Al My Files

¢ iCloud Drive
p’i\: Applications
[ Desktop

@ Documents

0 Downloads

Devices

'C_:' Remote Disc

voll

Figure 25 An Xsan Volume Appears on the MDC

16 © Copyright 2018 QSAN Technology, Inc. All Right Reserved.
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1. Check the network setting that can communicate with the MDC in the System
Preferences -> Network

[
Ethernet 1
* Mot Connected

Wi-Fi
Off

FireWire
Mot Connected

® Bluetooth PAN
Mot Connected

VPN (PPTP)
Mot Connected

VPN (L2TP)
Mot Connected

Figure 26

/:\
N

Status:

&P
ﬁ-':s:‘v‘ Configure IPv4:
IP Address:
Subnet Mask:
Router:
DNS Server:

o & -

Network Settings

Search Domains:

Connected

Ethernet 2 is currently active and has the IP
address 192.16B.252.168.

Using DHCP

4k

192.168.252.168
255.255.128.0
192.168.128.254
192.168.173.99

macpro.xsan

Advanced... ?

Assist me...

Setup Apple Xsan 17
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2. Click the Advanced to set the DNS IP address. Please add it as the same DNS IP
address as the MDC.

< . > Ethernet 2

TCP/IP  DNS WINS  8021X  Proxies Hardware

DNS Servers: Search Domains:
182.168.173.99 macpro.xsan
-+ IPud ar IPuf addraccac +

Cancel 0K ?

Figure 27 Set DSN IP Address

3. Join to the MDC Open Directory. Click the System Preferences -> Users & Groups, and
then click the Edit button.

18 © Copyright 2018 QSAN Technology, Inc. All Right Reserved.
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Current User A ic login: | Off —~
@ QA - utomatic login:
Admin
Other Users Display login window as: 9 List of users
Guest User Mame and password
e Show the Sleep, Restart, and Shut Down buttons
| Show Input menu in login window
Show password hints
| Show fast user switching menuas  Full Name =
e b5 TR z.ru: b TS B | oo eSmelri e d e e LS IR
Int Server: Local Server = Edit... ‘m‘ Loxgin Options Network Accol
+|— | &
-

. Click the lock to prevent further changes.

Figure 28 Join to the MDC Open Directory Step 1

4. Click the + button.

Local Server The status of this server Is unknown. This server
Open Directory Server is not in yeur authenticaticn search palicy.

+

Open Directory Utility... m

Figure 29 Join to the MDC Open Directory Step 2

5. Input the MDC IP address and click the OK button.

Server: |192.168.173.99 v

You can enter the address of an Open Directory Server or Active Directory
Domain.

Cancel OK

Figure 30 Join to the MDC Open Directory Step 3

Setup Apple Xsan 19
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9. Enter the MDC server administrator account and password, and then click the Install
button.

Enter settings for "Xsan Configuration Profile”:

@ Xsan Configuration

A server administrator username and password are required to join SAN "xsangsan'.
Username: | gsan

Password:  ssssss

Cancel Install

Figure 34 Install the Xsan Configuration Profile Step 2

10. Done. There is a Xsan Configuration Profile.

Device Profiles

F=ad Xsan Configuration P...
nilfa| 1setting

Xsan Configuration Profile
Unsigned

Dec 28, 20186, 14114

Xsan Configuration

DETAILS
Xsan Configuration

SAN Configuration
¥sangsan
Idaps://macpro.xsan:3898

auth_secret

+|— ?

Figure 35 Install the Xsan Configuration Profile Step 3

Setup Apple Xsan
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11. An Xsan volume named voll appears on the Client.

¢
Eavorites Name ~  Date Modified Size Kind

E Al My Files

< iCloud Dr...

@ AirDrop

:Iﬂ*g Applicati...

&) Desktop

@ Documents

o Downloads

Devices

Q Macintos...

vol

Figure 36 An Xsan Volume Appears on the Client

Verification

Now we will verify the data integrity in Xsan. We will copy zipped files in Xsan volume
simultaneously on both MDC and Client. Next, try to unzip it at the same time to check if the
data is affected.

1. Copy a 15GB zipped file to the Xsan volume (voll) on MDC. Copy another 2.9GB zipped
file to the same Xsan volume (voll) on the Client at the same time.

22 © Copyright 2018 QSAN Technology, Inc. All Right Reserved.
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Copying 27 items to-“vol1"™

Favorites
‘;\ AirDrop
CI— E All My Files
2016,01 2.91G.rar “ iCloud Drive

2 Applications
Desktop

[0 Documents

Figure 37 Verification Step 1

2. Wait for the copy process to complete. Then, try to unzip the 15GB zipped file on both
MDC and Client at the same time.

| P —

Expanding "2016,01.zip"...
Cancel
2016,01.zip voll
Favorites )
@) Airbrop E
= All My Files
Y iCloud Drive 2016,01.zip 2.91G.rar

= B

== Applications
[ Desktop
M pocuments
0 Downloads
Devices
Remote Disc

=
=

Figure 38 Verification Step 2

Setup Apple Xsan 23
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3. Check data integrity. These two files are unzipped successfully; the data can be
executed without problems.

<2
Favorites E
@) AirDrop
=l All My Files
Y iCloud Drive 2016,01.zip 2.9G.rar 2016, 2016,01 2

e Applfcatiﬁhs

Figure 39 Verification Step 3

Conclusion

Xsan enables multiple Mac desktop and Xserve systems to access shared block
storage over a Fibre Channel network. With the Xsan file system installed, these
computers can read and write to the same storage volume at the same time.

What we done here is just a simple test about compatibility between our storage and
Xsan, and configuration. Therefore, there is no MetaData controller failover for
redundancy. You can find more detail settings on Apple Xsan website if need.

Apply To

e XCubeSAN XS5200 / XS3200 / XS1200 FW 1.2.2 and later

24 © Copyright 2018 QSAN Technology, Inc. All Right Reserved.
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Reference

Apple Xsan
e https://support.apple.com/xsan

XCubeSAN SANOS 4.0 User’'s Manual
e XCubeSAN SANOS 4.0 User’'s Manual

Setup Apple Xsan 25
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Appendix

Related Documents

There are related documents which can be downloaded from the website.

All XCubeSAN Documents

XCubeSAN QIG (Quick Installation Guide)
XCubeSAN Hardware Owner’'s Manual
XCubeSAN Configuration Worksheet
XCubeSAN SANOS 4.0 User's Manual
Compatibility Matrix

White Papers
Application Notes

Technical Support

Do you have any questions or need help trouble-shooting a problem? Please contact QSAN
Support, we will reply to you as soon as possible.

Via the Web: https://gsan.com/support

Via Telephone: +886-2-7720-2118 extension 136

(Service hours: 09:30 - 18:00, Monday - Friday, UTC+8)

Via Skype Chat, Skype ID: gsan.support

(Service hours: 09:30 - 02:00, Monday - Friday, UTC+8, Summer time: 09:30 - 01:00)
Via Email: support@gsan.com

26 © Copyright 2018 QSAN Technology, Inc. All Right Reserved.
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