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Introduction

Thank you for purchasing a Coraid® EtherDrive® Host Bus Adapter (HBA).

You can get maximum performance from your AoE SANs with Coraid HBAs on the Windows, Linux, or OpenSolaris
operating systems. This guide explains how to install and configure your Coraid HBA with OpenSolaris version
2009.06 for x86.

The Coraid EtherDrive Host Bus Adapter and driver for OpenSolaris enable your server with AoE technology to
deliver an affordably fast EtherDrive SAN. Enabling OpenSolaris hosts to work natively with EtherDrive storage is a
highly effective way to take full advantage of features including Solaris Containers (aka Zones), XYM Server
virtualization, and ZFS. Coraid EtherDrive SAN products deliver Fibre Channel speeds at Ethernet prices in an easily
scalable, reliable, and elegant solution.

EtherDrive SAN is comprised of one or more LUNs providing shared storage. Installed in the OpenSolaris host, the
EtherDrive HBA presents the LUN on the EtherDrive SAN as a locally attached disk. The software driver and HBA
perform the translation of the disk requests to AoE requests and transmit them to the EtherDrive SAN. As
responses return from the EtherDrive SAN, the reverse translation occurs in the HBA software driver.

In order to utilize Coraid’s EtherDrive SAN storage with your server, one or more Coraid EtherDrive HBAs must be
installed. Each EtherDrive HBA has two network ports that are utilized specifically to communicate with Coraid
EtherDrive storage appliances. At least one port from the EtherDrive HBA must be connected to the SAN network
where the EtherDrive SAN storage is located.

The information in this guide assumes familiarity with common data storage and networking concepts and
familiarity with data center operations. Terms specific to this product or to Coraid, Inc. are defined in this guide.
Users unfamiliar with standard networking and storage terminology or standard OpenSolaris tools such as tar and
GNU Zip (gzcat) and pfexec are encouraged to find definitions for unfamiliar terms using Web resources and the
OpenSolaris manual pages.

Installation Steps

The installation process for your Coraid EtherDrive HBA requires four steps. These steps should be done in the
order presented below. There is a section in this guide for each step. Coraid-specific configuration tools are
described.

1. Configure your Coraid SAN storage.

2. Install your EtherDrive HBA in your server.
3. Install your EtherDrive HBA driver.
4,

Complete your storage configuration.
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Terminology

This manual uses terms which might be unfamiliar to you or are specific to Coraid products.

Term Definition
AoE ATA-over-Ethernet protocol.

The shelf and LUN combination used to identify a block storage device in an EtherDrive
AoE Target

SAN.

A LUN is a grouping of uniquely numbered blocks of storage attached to a storage

LUN (Logical Unit appliance by Ethernet SAN, in which each block contains 512 bytes of data. LUNs can be

Number) disk drives, disk partitions, or a RAID. The terms “LUN”, “hard drive” and “disk” can be
used interchangeably.

HBA (Host Bus A HBA is used to connect a server to network storage. Coraid offers a range of HBAs with

Adapter) support for a variety of operating systems. For more information see www.coraid.com.

Integration with OpenSolaris

In order to utilize Coraid’s EtherDrive SAN storage with an OpenSolaris host, one or more Coraid EtherDrive HBAs
must be installed in the OpenSolaris host. Each EtherDrive HBA has two network ports that are utilized specifically
to communicate with Coraid EtherDrive storage appliances. At least one port from the EtherDrive HBA must be
connected to the SAN network where the EtherDrive SAN storage is located.

On the OpenSolaris host, EtherDrive LUNs appear as locally attached disks. The EtherDrive HBA performs the
translation of disk commands to and from AoE commands. The translation of these commands is transparent to

the host.
Requirements
e This Coraid EtherDrive HBA can be used only in conjunction with Coraid EtherDrive SAN storage.
e All Coraid EtherDrive SAN storage appliances must be upgraded to CorOS version 20090303 or
higher in order to operate correctly with an EtherDrive HBA. You can download the latest Coraid
EtherDrive SAN appliance firmware from:
http://support.coraid.com/support/sr/index.html
e This HBA requires a software driver. If you do not have the EtherDrive HBA driver for OpenSolaris
you can download it from:
http://www.coraid.com/SUPPORT/EtherDrive-HBA
e Since the AoE protocol is not routable, the Coraid EtherDrive HBA and the Coraid EtherDrive SAN
storage must be connected to the same network broadcast domain.
e The EtherDrive HBA requires a PCl Express (PCle®) slot and does not support PCI-X HBAs.
e Your EtherDrive HBA must be connected to a network switch utilizing Jumbo Frames with a 9000
byte or greater Maximum Transmission Unit (MTU).
Recommendations

Your SAN storage network should be isolated from other network traffic. This allows full utilization of the network
for SAN storage.
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Coraid EtherDrive SAN Storage Configuration

Before you can use Coraid EtherDrive SAN storage with Windows through your HBA, you have to configure one or
more LUNs on the EtherDrive SAN storage appliance. Use the EtherDrive® LD/SR SATA+RAID Storage Appliance
Software User Manual or EtherDrive® LD/SR/SRX Storage Appliance Software User Manual, as appropriate, for
EtherDrive SAN appliance configuration. You can download these and other manuals from:

http://www.coraid.com/SUPPORT/EtherDrive-HBA

You must set up a LUN on your EtherDrive SAN storage appliance in order to access your storage through your
HBA. Optionally, you can set a mask ID for your LUN.

NOTE: RAID performance is degraded while the RAID on the LUN is being initialized. Full performance can only be
achieved once the RAID initialization is complete.

B R e S S B e L
6


http://www.coraid.com/SUPPORT/EtherDrive-HBA

CORAID ) EtherDrive HBA for OpenSolaris

EtherDrive HBA Card Installation

Install your EtherDrive HBA in your server before you install the driver. Insert the HBA(s) into an open PCle slot
with the server powered off. Once your EtherDrive HBA is installed successfully you can install the EtherDrive
HBA driver.

Your Coraid EtherDrive HBA utilizes a PCl interface. To install an EtherDrive HBA, perform the following steps:
1. Power off the host and then disconnect the power cable.
Remove the host’s cover and identify an empty PCle slot.

Pull out the slot cover (if any) by removing the screw or releasing the lever.

Fasten the EtherDrive HBA's retaining bracket using the existing screw or lever.

2

3

4. Seat the EtherDrive HBA firmly into the PCl slot.

5

6. Close the host cover, plug in the power cable(s), and turn on your host.
7

Connect the EtherDrive HBA to the SAN network by connecting an appropriate Ethernet cable from
the EtherDrive HBA to a network switch.

Depending on whether you are using a full height or half height slot, you might need to change out the retaining
bracket on your HBA card. Your HBA card includes both a half height and a full height retaining bracket. If you
change the retaining bracket on your HBA, make sure you remove and replace the locking pin on each port
carefully. Push the pin on one side at a time, alternating sides, until it comes loose or clicks back into place. The

locking pin looks like this:

You might need to remove and replace existing PCl cards or other hardware to gain access to an available slot.
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EtherDrive HBA OpenSolaris Driver Installation

Once the EtherDrive HBA is installed in the OpenSolaris host, the software driver must be installed. The host will
not recognize the EtherDrive HBA until the software driver has been installed. Download the latest OpenSolaris
software driver and tool from:

http://www.coraid.com/SUPPORT/EtherDrive-HBA

To install your EtherDrive HBA drive on your ESX server, follow the steps below. Substitute the actual file name of
your driver installation archive for, “CORedrive - 1.0.0.XXX - GA.tar.gz ”. You must have Solaris System V
Release 4 packaging commands installed.

1. Unpack the driver in a temporary location (for example, /var/tmp ):
$ gzcat CORedrive - 1.0.0.XXX - GA.tar.gz | tar xf -
2. Change directories to the CORedrive - 1.0.0.XXX - GA directory:
cd CORedrive -1.0.0.XXX -GA
3. Install the EtherDrive HBA driver:
$ pfexec pkgadd -d. CORedrive
4. Reboot the host:
$ pfexec reboot

LY W e N WL WL e N e e T S SR
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Using your Storage

The OpenSolaris host automatically presents online LUNs to the underlying operating system —you don’t need to
do anything. This section covers additional information provided by the EtherDrive HBA driver which you can use
to diagnose problems and/or interrogate system health and configuration.

Before you can use your storage as described in this section, make sure you have completed these tasks:
e Your EtherDrive Storage appliance must now be configured with at least one LUN.
e Your EtherDrive HBA must now be installed in an OpenSolaris host.
e The current EtherDrive HBA driver must now be installed on the OpenSolaris host.
e After the EtherDrive HBA driver installation, the OpenSolaris host must have been rebooted.

e The EtherDrive HBA and the EtherDrive SAN storage must be connected using appropriate media
through a supported Ethernet switch or directly to the storage appliance.

Coraid kstat Statistics

A number of statistics are available for monitoring shelf and LUN state through the OpenSolaris kstat  kernel
statistics command line utility. The Coraid HBA driver installation adds two new Coraid options to the kstat
utility:

e edcore
e edhba

The kstat utility is the only interface into EtherDrive HBA driver statistics for OpenSolaris. You can get statistics
for each LUN attached to your OpenSolaris host.

To gather statistics on the HBA, the edhba driver provides statistics for each port attached to the system under
the hba statistic. Some of the information returned includes the MAC address, port type, and link speed.

mac - the hardware MAC address of the hba port
name - the hba type for this port:
Etherdrive75 - 1GbE PCI-E Ethernet port
Etherdrive46 - 1GbE PCI-X Ethernet port
Etherdrive98 - 10GbE PCI-E Ethernet port
speed - the speed of the link in bps. For example, 1000000000 is a 1GB link.
ata - errs - AoE disk errors
firmware - Firmware version.
model — Storage device model.

f resends - Retransmissions. Resends are not necessarily an error, but a performance problem due to packet
loss can be indicated by an unusual number of consistently occurring retransmissions.

shelf —The AoE target shelf address.
slot —The AoE target slot address.

CY W L Ne L W L e v Y Y NN T e eae
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tmacXX - The target MAC address for the shelf.slot on the network. Each entry is of the format "MAC
address:[comma separated portlist]".

There are multiple entries for each MAC address discovered (tmac00 is one MAC, tmac01l is another, and so

on).

Example kstat edhba OQutput
$ kstat edhba:  <port> :hba

module: edhba instance: 0
name: hba class: misc
collisions 0
crt ime 73.500228793
defer 0
dropped 0
duplex 1
ibytes 26530830
ierrors 0
intr 25237
ipackets 17336
linkup 1
mac 00:10:04:01:08:fc
missed 0
mtu 9216
name EtherDrive75
obytes 11061120
oerrors 0
opackets 15925
rxcount 256
rxhead 184
rxtail 183
shaptime 3648.281775891
speed 1000000000
txavall 127
txcount 128
txhead 29
txstall 0
txtail 29

Example kstat edcore Qutput
$ kstat edcore:0:<shelf>.<slot>

module: edcore instance: 0
name: 84.0 class: misc
aoe- errs 0
arcnt 0
ata - errs 0
crtime 584.791260595
firmware V0. 44256
fresends 0

R A N e L L
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model Coraid EtherDrive SR1521 2xi20g
nblocks 1953525117

num- active 0

num- ports 0

out 0

path - errs 0

proto - errs 0

gcnt 0

gueue - depth 128

request - size 8192

resends 0

rttavg 2581987

rttdev 709

sends 1900

serial Oe3edef2_ 1274598422
shelf 84
slot 0

shaptime 3897.605786536
timeouts 0

tmac00 00:30:48:61:¢c8:4c@[0]
unexpected 0

window 128

MultiPath

Every EtherDrive HBA has two Ethernet ports. It is recommended that each port be connected to the SAN
network. Having two connections to the SAN network offers two advantages: network redundancy and higher
bandwidth capacity. A higher level of redundancy is achieved when the two ports of the EtherDrive HBA are
connected to separate switches. Furthermore, more than one EtherDrive HBA may be installed; multiple HBAs
offer further redundancy and data throughput.

MultiPath is built into the EtherDrive HBA driver and requires no configuration. The EtherDrive HBA automatically
detects all network paths to EtherDrive SAN storage and utilizes each path to load balance all data packets bound
for EtherDrive SAN storage.

LUNs not hot Pluggable

With OpenSolaris, AoE storage is not considered to be hot pluggable. If a LUN is taken offline while the host is
attached to the LUN, access to the LUN will hang indefinitely.
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Frequently Asked Questions

Question: The Coraid EtherDrive HBA looks like a standard Network Interface Card (NIC). Can | use the Coraid
EtherDrive HBA for IP traffic?

Answer: No. The EtherDrive HBA is a dedicated storage device which allows it to process storage commands at an
exceptionally fast rate.

Question: What do | have to configure to use Multi-path?

Answer: Nothing! The EtherDrive HBA driver automatically handles Multi-path for all of the available EtherDrive
HBA ports. So even if a single host has two EtherDrive HBAs, the EtherDrive HBA driver will automatically Multi-
path via the ports on both devices.

Question: | understand that | need a Coraid EtherDrive HBA for my host in order to utilize my EtherDrive SAN
storage appliances. Do | also need an EtherDrive HBA for each of my EtherDrive SAN storage appliances?

Answer: No. Only one EtherDrive HBA is required for each host. One EtherDrive HBA can communicate with any
EtherDrive SAN storage appliance running firmware version 20090303 or higher. You can add additional
EtherDrive HBAs to your host if you have unusual security or bandwidth requirements or if your storage exceeds
the limitations of your operating system.

Support

Do you have more questions? See the Coraid Support web site:

http://www.coraid.com/support/

Contact Coraid Support at:

support@coraid.com

When you request support you must include the output from the command

$ kstat edcore etherdrive edhba

Also include the output from the SOS command on your storage device.
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